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Florida Foreword

INTRODUCTION
This section of your manual provides you with information specific to Florida. The chapters that follow 
this foreword contain information that is aligned, at a minimum, to federal Occupational Safety and 
Health Administration (OSHA) standards. If an applicable OSHA standard does not exist, or is 
superseded by another regulatory agency or state-specific requirement, the most stringent standard 
available will be provided.

FEDERAL AND STATE REGULATIONS
OSHA governs Florida’s safety and health regulations. However, this section of your manual contains 
reporting and other regulatory information that is specific to Florida.

LABOR POSTERS
In addition to the posters required by federal agencies, Florida requires the following posters to be 
prominently displayed in the workplace.

 Florida Minimum Wage
 Florida Law Prohibits Discrimination

Your business may be required to post additional mandatory federal postings. To determine additional 
requirements, go to www.dol.gov/elaws/posters.htm.

REPORTING
Companies and employees should use the following contacts when:

 Reporting unsafe workplaces – Federal OSHA
 Reporting injuries or accidents – Federal OSHA
 Filing for workers’ compensation – Florida Division of Workers’ Compensation
 Reporting acts of discrimination – Commission on Human Relations, or the Equal Employment 

Opportunity Commission
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INJURIES OR ACCIDENTS
Florida private employers must report any fatal accident or catastrophe (one that results in the 
hospitalization of three or more employees) to the nearest federal OSHA Area Office within 8 hours. 

To report a private sector fatality or catastrophe to federal OSHA during normal business hours (8:30 
a.m. – 4:30 p.m.), call the nearest OSHA office. At all other times, contact the federal OSHA Hotline:

 1-800-321-OSHA (6742)
 TTY 1-877-889-5627

When reporting a health or safety hazard in the workplace, you will need to have as much information 
as possible regarding the nature of the accident, equipment involved, affected workers, and time. 

DISCRIMINATION PROTECTION
In the state of Florida, it is against the law for an employer to refuse to hire, to discharge, to promote 
or demote, or to discriminate in matters of compensation or the terms, conditions, or privileges of 
employment against a qualified disabled person or any person otherwise qualified because of:

 Race
 Color
 National Origin
 Religion
 Sex (including pregnancy, childbirth, and related medical conditions)
 Disability (physical, mental, or learning)
 Age (40 and older)
 Citizenship status
 Genetic information
 Marital status
 AIDS/HIV
 Sickle cell trait

Employees who believe that have been subjected to discriminatory practices based on any status in 
the list above can file a complaint with the Florida Commission on Human Relations at: (850) 488-
7082

Workers can also contact the federal Equal Employment Opportunity Commission (EEOC), which is 
the federal agency that regulates workplace discrimination.

EEOC: 1(800) 669-4000
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UNSAFE WORKPLACE
If you are an employee or employee representative, and believe you or another employee are/is 
exposed to a condition that is immediately dangerous to life or health, you should first attempt to 
resolve the matter with the employer. If that is not possible, you may file a complaint with OSHA by 
mail, phone, fax, or online.

For Health Hazards
 Do any employees have injuries or symptoms that they believe are caused by the hazardous 

condition or substance?
 Have any employees been treated by a doctor for an injury, illness, or disease related to the 

hazardous condition or substance? What was it?

For Safety Hazards
 How many employees work at the site and how many are exposed to the hazard?
 How and when are workers exposed?
 What work is performed in the unsafe or unhealthful area?
 What type of equipment is used? Is it in good condition?
 What materials and/or chemicals are used?
 Have employees been informed or trained regarding hazardous conditions?
 What processes and/or operations are involved?
 What kinds of work are done nearby?
 How often and for how long do employees work at the task that leads to their exposure?
 How long (to your knowledge) has the condition existed?
 Have any attempts been made to correct the problem?
 On what shifts does the hazard exist?
 Has anyone been injured or made ill because of this problem?
 Have there been any "near-miss" incidents?

Filing by Fax or Mail
To file a complaint by fax or mail, complete the form near the end of this foreword, and send it to 
the nearest OSHA office. Written complaints that are signed by a worker or representative and 
submitted to the closest OSHA Area Office are more likely to result in onsite OSHA inspections. 
Please include your name, address, and telephone number so that OSHA can contact you to follow 
up. The information you provide is confidential.

Filing by Phone
Contact the nearest OSHA Regional or Area office, or call 1-800-321-OSHA.

Filing Online
To file an online compliant, go to www.OSHA.gov and complete the OSHA 7 form.
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DISCRIMINATION 
Workers who believe they have been punished or discriminated against for exercising their rights 
under the OSH Act have the right to file a complaint against their employer. However, employees 
must file a complaint with OSHA within 30 days of the alleged reprisal. 

No particular form is required to report the discrimination. You may call or send a letter to the OSHA 
Area Office nearest you, use the Whistleblower Complaint form attached near the end of this 
foreword, or file online at www.OSHA.gov using the Online Whistleblower Complaint Form.

REFUSAL TO PERFORM UNSAFE WORK
Florida employees who refuse to perform work in conditions where there is an imminent danger to life 
or health may be protected under state and federal laws. OSHA recommends that employees first 
address the issue with their employer before taking action. 

Refusing to perform work is recognized favorably for the employee only when it is done in good faith, 
in an imminently dangerous workplace where there is not enough time to contact OSHA, and when 
the employee remains readily available to perform other assigned tasks. Employees who simply walk 
off the job will not be protected.

OSHA OFFICES
OSHA offices are established in 10 geographical regions, with area offices located in most states. The 
addresses and phone numbers of the offices for Florida are listed below.

Regional Office
61 Forsyth Street, SW 
Room 6T50 
Atlanta, Georgia 30303 
(678) 237-0400 
(678) 237-0447 FAX 
Fort Lauderdale
1000 South Pine Island Rd. Ste. 100
Fort Lauderdale, FL 33324
Phone: (952) 424-0242
Fax: (952) 424-3073

Jacksonville
Ribault Building, Ste. 227
1851 Executive Center Dr. 
Jacksonville, FL 32207
Phone: (904) 232-2895
Fax: (904) 232-1294

Tampa
5807 Breckenridge Pkwy., Ste. A
Tampa, FL 33610
Phone: (813) 626-1177
Fax: (813) 626-7015
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WORKERS’ COMPENSATION
Employees in Florida can file for workers’ compensation if they suffer a work-related injury or illness. 
In order to file a claim, workers need to notify GCG Construction of the injury or illness as soon as 
possible, or when symptoms of work-related illness become apparent.

GCG Construction in turn must notify the state and their insurance carrier within ten (10) days of 
having been notified of the injury or illness by filing a First Notice of Injury report (FROI) with the 
Florida Division of Workers’ Compensation.

A copy of this form is attached at the end of this foreword.

Division of Workers’ Compensation
200 E. Gaines St. 
Tallahassee, FL 32399
1(800) 342-1741

TRAINING
OSHA requires employers to train employees before they perform any task that may endanger their 
health or safety. Employees must be deemed competent to perform all work tasks, or they will work 
under the supervision of a competent worker. 

Employers must perform a job hazard analysis (JHA) to establish the presence and degree of onsite 
safety hazards, and to effectively mitigate or handle them. This investigation will include:

 The tasks to be performed
 The equipment to be used and/or operated
 The work environment and atmosphere
 The health and safety risks involved with the work

An onsite, competent professional may conduct training, or the company may choose to hire trainers 
from an approved third-party source.

The training must at least:

 Determine the level of competence required by workers who perform hazardous tasks, and 
evaluate the competence of workers who perform them

 Ensure employees who are not competent to complete a hazardous task are reassigned or 
trained appropriately

 Ensure training is updated to reflect changes in equipment, processes, environment, and 
employee responsibilities



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 6
239-825-7566

ATTACHMENTS
 OSHA Safety and Health Complaint form (OSHA7)
 OSHA Whistleblower/Discrimination form
 Employer’s First Report of Injury Form

NOTE: These forms are also available online, either as downloadable or fillable forms, at the websites 
listed below.

 https://www.osha.gov/workers/index.html
 http://www.myfloridacfo.com/Division/WC/PublicationsFormsManualsReports/Forms/Default.htm
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Safety & Health Program

POLICY STATEMENT
The safety and health of employees is the first consideration in operating any business. Without 
question, it is the responsibility of every employee at all levels in the hierarchy.

GCG Construction will comply with all laws and prevent workplace injuries and illnesses. To do this, 
we must be aware of conditions that can result in injury or illness in every work area. No employees 
will be required to work at a job they know is unsafe or unhealthy. Companywide cooperation in 
detecting hazards and controlling them is a condition of employment. Employees will inform their 
supervisor immediately of any hazardous situation beyond their ability or authority to correct.

Preventing workplace injuries and illnesses takes precedence over operating productivity when 
necessary. To the greatest degree possible, management will provide safeguards for personal safety 
and health, in keeping with the highest standards. 

We strive to maintain an occupational Injury and Illness Prevention Program (IIPP) that conforms to 
industry best practices for organizations of this type. To be successful, such a program must embody 
proper attitudes toward injury and illness prevention on the part of both supervisors and employees. It 
also requires cooperation in all safety and health matters, not only between supervisor and employee, 
but also among coworkers.

Our objective is an (IIPP) that reduces the number of work place incidences to an absolute minimum, 
not merely in keeping with, but surpassing the best experience of operations similar to ours. Our goal 
is zero accidents and injuries.

Safety & Health Program Components
Our (IIPP) includes the following:

 Communicating with employees about safety issues and workplace hazards through a range of 
avenues including a safety training program, safety committee, and meetings to exchange ideas 
about workplace safety and health among employees;

 Providing and maintaining mechanical, physical and administrative safeguards to control risks 
presented by workplace hazards to the maximum possible extent;

 Conducting a program of safety and health inspections to find and eliminate unsafe working 
conditions or practices, to control health hazards, and to comply with safety and health 
regulations and standards;

 Providing necessary personal protective equipment (PPE) and instructions for proper use and 
care;

 Developing and enforcing safety and health rules and requiring employees to cooperate with 
these rules as a condition of employment;
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 Investigating promptly and thoroughly every accident, safety incident, and near miss to 
determine root causes and make appropriate changes to remedy those causes;

 Creating a culture of safety that encourages employees to identify workplace hazards, 
recommend changes to reduce the risks they pose, and otherwise work proactively for a safer 
workplace; and

 Periodic review of all elements of the injury (IIPP) to ensure continuous improvement

We recognize the responsibilities for occupational safety and health are shared: GCG Construction 
will see that all employees are properly instructed and supervised in safe operation of machinery, 
tools, equipment, processes, and practices while at work.

GCG Construction accepts responsibility for the leadership, effectiveness, and improvement of the 
injury and illness prevention program and for providing the required safeguards to ensure safe 
work conditions.

Supervisors are responsible for encouraging proper attitudes toward safety and health and for 
ensuring that workers perform operations with the utmost regard for the safety and health of all 
personnel.

Employees are responsible for wholehearted, genuine implementation of all aspects of the (IIPP), 
including compliance with all rules and regulations, and for continuously following best safety and 
health practices while performing their duties.

Requirements in multiple chapters may apply to the same job, and some health and safety 
procedures will be addressed at different levels of focus. Where a circumstance is addressed by 
different requirements throughout this manual, then all requirements apply and when a conflict 
occurs, the more specific one must be followed.

Program Goals
The goal of GCG Construction is to continue operating a profitable business while protecting 
employees from injuries or illness. This can be achieved by delegating responsibility and 
accountability to all involved in GCG Construction’s operation.

 Responsibility: Having to answer for activities and results
 Accountability: The actions taken by management to ensure the performance of responsibilities

To reach our goal of a safe workplace, everyone needs to take responsibility and be accountable.

Owner Name Owner Signature Date
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Safety Committee Policy

INTRODUCTION
All businesses are encouraged to establish safety committees as part of their IIPP. There are 
currently 14 states requiring companies to form safety committees. The conditions for this requirement 
vary by state, and companies should consult the appropriate state agency to determine if the 
requirements apply.

POLICY STATEMENT
GCG Construction maintains its commitment to protect the safety and health of all employees. To 
support a workplace culture that prioritizes the prevention of illness and injury, a committee of 
stakeholders representing management and workers will plan and implement safety policies and 
ensure best safety practices are followed throughout the workplace.

GCG Construction Safety Committee members at the time this manual was created are:

Designees.

The safety committee will meet a minimum of four times per year.

RESPONSIBILITIES
The safety committee is a collaborative, consensus-focused organization within the workplace. Its 
success depends not only on the ability of the committee to work toward a culture of safety, but also 
on the efforts of other employees and the support of managers and supervisors.

GCG Construction supports the safety committee and its efforts to strengthen safety in the workplace. 
Managers and supervisors will encourage employee involvement and support a workplace culture 
where honest communication about safety issues is encouraged. Employees should feel confident 
when sharing suggestions or concerns that their views will be handled seriously and with respect.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Ensure every employee receives training on their roles regarding the safety committee;
 Support and encourage active employee involvement in creating and supporting a culture of 

safety;
 Establish the authority of the GCG Construction safety committee;
 Support the safety committee and respond to its recommendations promptly;
 Establish the size of the safety committee;
 Accurately communicate the time and effort commitment level expected of safety committee 

members; and 
 Fund and allow time for safety committee activities.
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Safety Committee Responsibilities
It is the responsibility of the GCG Construction safety committee to:

 Meet four times per year;
 Identify hazards and unsafe work practices, remove obstacles to incident prevention, and help 

GCG Construction evaluate the injury and illness prevention program (IIPP);
 Write bylaws to document the committee’s purpose, activities, and processes;
 Report employee safety and health concerns to the committee;
 Suggest items to include in the monthly meeting agenda;
 Encourage other employees to report workplace hazards and suggest how to control them;
 Deliver safety training when appropriate;
 Establish procedures for conducting regular workplace inspections and for making 

recommendations to management to eliminate or control hazards;
 Make or assist in safety inspections and accident investigations;
 Work safely and encourage others to do likewise;
 Help management evaluate safety programs and recommend improvements;
 Establish procedures for investigating the causes of accidents and near-miss incidents;
 Plan and document every official meeting;
 Establish committee offices and elect officers;
 Communicate and build consensus over safety and health issues in meetings;
 Follow a written agenda at every meeting;
 Record minutes at every safety committee meeting and post them for employees;
 Plan for emergencies;
 Create and maintain documents related to GCG Construction’s safety and health program;
 Follow bylaws established by the committee; and
 Review the GCG Construction injury and illness prevention program annually.

Employee Responsibilities
GCG Construction employees are expected to recommend safety solutions to the safety 
committee; Participate in the selection of members and consider volunteering to join the 
committee; Cooperate and provide input during workplace inspection, job hazard analysis and 
accident investigation; and Attend all required safety meetings.
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TRAINING
GCG Construction will ensure employees are provided training on their roles regarding the safety 
committee. This training will be provided at no cost to the employee and completed during working 
hours. 

GCG Construction will use only training material appropriate in content and vocabulary to the 
educational level, literacy and language of employees.

Training Components
 Teely Byrd will ensure that all employees at GCG Construction are informed and trained in the 

following minimum elements for safety committees; the role of the safety committee in ensuring 
companywide safety and health; and how to participate in the safety committee.

 Safety committee members will complete training in the following minimum elements:
 The purpose of the safety committee;
 How to apply safety rules;
 How to conduct safety committee meetings;
 Hazard identification;
 The principles of accident investigation;
 Contact information for help on workplace safety and health matters; and
 GCG Construction safety policy and occupational safety and health principles
 All safety committee officers will be trained to fulfill their responsibilities as officers.

Training Records
 Training records will include the following information: dates of the training sessions, contents, 

or a summary of the training sessions, names, and qualifications of persons conducting the 
training, names, and job titles of all persons attending the training sessions.

 Employee training records will be maintained for 3 years from the date on which the training 
occurred.
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Bylaws
The GCG Construction Safety Committee will define its purpose, activities, and processes in its 
bylaws. The document will define the scope and nature of the committee’s activities, and serve as 
a guide to new committee members. The complexity of the document depends on the safety and 
health needs of GCG Construction and the decisions of the committee. However, topics in the 
bylaws should include the following.

Name, Purpose and Constituency
In its bylaws, the safety committee will identify the worksite from where committee members are 
selected, why the committee has been formed, and the committee’s goals and objectives.

Committee Composition, Officers and Terms
Bylaws will establish the size of the committee as well as what proportion of the committee will be 
reserved for members of management and labor. Bylaws also need to establish the officers the 
committee will appoint and how they will be appointed. The length of terms also needs to be 
determined for officers and members of the committee. 

Duties, Responsibilities and Training
The safety committee will outline the duties of each officer and members, both in terms of their 
obligations to the safety committee and in terms of fulfilling their role in the workplace. Safety 
committee members will need additional training, not only in how the committee functions, but also 
in how to competently perform their responsibilities of emergency response, inspections, etc.

Meetings, Elections and Attendance
The safety committee bylaws should specify the frequency of meetings, as well as how an absence 
should be handled. A portion of the document should address the number of representatives 
needed to form a voting quorum as well as how the committee will resolve issues it cannot resolve 
with a vote. 

Agendas, Minutes and Recordkeeping
Safety committee will plan and document every official meeting. Each meeting will have a 
predetermined order of business, and a system in place to record what happened in the meeting 
and document recommendations and findings brought to the committee during meetings.
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Investigations, Inspections and Evaluations
Bylaws describe the role of the committee in investigating near misses and accidents, as well as 
how the committee will conduct workplace inspections. In the bylaws, the committee needs to 
establish how the committee and management will communicate regarding safety concerns and 
recommendations*. It also needs to describe how it will assess the overall injury and illness 
prevention program (IIPP) and its own activities to establish a means of ongoing evaluation and 
improvement.

See the example of safety committee bylaws at the end of this chapter.

Commitment
During planning for the safety committee, the support of both management and labor is critical. 
Management will consistently support and encourage active employee involvement in creating and 
supporting a culture of safety at GCG Construction. Management is responsible for establishing the 
authority of the GCG Construction safety committee and after its creation will support the 
committee and respond to its recommendations promptly.

Membership
Only GCG Construction employees may serve on the safety committee. Members of the committee 
should be volunteers and the number of managers and non-managers on the committee should be 
approximately equal. If possible, the safety committee should include representatives from a range 
of departments, work operations, and shifts. This helps ensure all groups of workers feel 
represented and contributes to effective communication between the safety committee and the rest 
of the workforce. Elections for members can be a helpful way to encourage involvement in the 
committee’s activities.

Number of Committee Members
Teely Byrd will establish the size of the safety committee. The number of members who will serve 
on the safety committee depends on the number of employees GCG Construction has at the time. 
A workplace with up to 20 employees may only need two safety committee members. Beyond that, 
however, having more members encourages wide participation and helps fill all the committee’s 
roles. Somewhere between five and ten members is sufficient for almost any safety committee.

Membership terms of one to three years’ work well for safety committee members and officers. The 
committee will determine term length when it establishes the bylaws. Regardless of length, terms 
should be staggered so at least one experienced committee member remains on the committee at 
any given time.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 2-6
239-825-7566

Officers
A safety committee can have a number of officers, depending on its size. The most important two 
are the chairperson, who is “in charge” of safety meetings, and a recorder who takes minutes. A 
vice-chairperson can serve in case the chairperson is unable to perform his or her duties.

Chairperson
It is beneficial to allow the committee to elect its chairperson, though the role may be appointed by 
Teely Byrd. The chairperson has the responsibility to ensure meetings occur and are productive. 
The safety committee chairperson’s duties need to include, but are not limited to:

 Scheduling monthly meetings;
 Developing agendas for meetings;
 Coordinating and conducting meetings;
 Establishing timeframes and deadlines for safety committee projects;
 Following up on recommendations of committee;
 Acting as liaison between committee and management; and
 Promoting safety by personal example

Recorder or Secretary
The recorder’s role is to ensure accurate and thorough recordkeeping for the committee’s activities. 
The safety committee recorder’s duties include, but are not limited to:

 Taking minutes at meetings;
 Distributing minutes to committee members;
 Posting minutes for other employees to review;
 Maintaining safety committee file;
 Keeping minutes and agendas on file for at least three years; and 
 Promote safety by personal example and communication between and among employees and 

supervisors.

Vice-Chairperson
The vice-chairperson assumes the chairperson’s responsibilities when he or she isn’t available. 
This officer should take an active role in the committee’s activities and assist in the coordination 
and direction of the committee. In some safety committees, this role is filled by the recorder.
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Members
The duties of all members of the safety committee include, but are not limited to:

 Reporting employee safety and health concerns to the committee;
 Attending all safety meetings;
 Reporting accidents, near miss incidents and unsafe workplace conditions
 Suggesting items to include in the monthly meeting agenda;
 Encouraging other employees to report workplace hazards and suggest how to control them;
 Delivering safety training when appropriate;
 Establishing procedures for conducting workplace inspections and for making recommendations 

to management to eliminate or control hazards;
 Making or assisting in safety inspections and accident investigations;
 Working safely and encouraging others to do likewise;
 Helping management evaluate safety programs and recommending improvements; and
 Investigating causes of accidents and near-miss incidents

Meetings
Regular, productive meetings are essential to success for the GCG Construction safety and health 
committee. Safety committee meetings will be a time to communicate and build consensus over 
safety and health issues.

Meetings will begin on time, and safety committee members will be paid for time spent on safety 
committee business, including meetings and meeting preparation. The chairperson is responsible 
for moving the meeting along according to the established agenda. Meetings do not have to follow 
strict parliamentary procedures; however, they do require order to be successful. The committee 
will set its own ground rules for meetings.

Frequency
 Safety committee meetings should occur regularly and frequently. The frequency of meetings 

should be established in the committee bylaws. Most committees find monthly meetings or 
quarterly meetings are sufficient, depending on the size of the organization and the severity of 
risk in the workplace.

 GCG Construction safety committee meetings occur four times per year.
 Subcommittees and working groups can meet more frequently as needed.
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Agenda
The committee will follow a written agenda at every meeting. This agenda will outline the topics of 
discussion and needs to be distributed to members well in advance of the meeting for review. A 
committee member who requests to add an item to the agenda should give the chairperson ample 
notice. The agenda will include the date, time, and location of the meeting, and any special group 
or individual who is expected to attend. A safety committee meeting may only extend beyond the 
time established in the agenda with committee approval. The needs of the committee at a given 
meeting will shape the agenda, but a standard order of business helps.

Opening
The chairperson will bring the meeting to order before a roll call of members. The opening of the 
meeting is when introductions of new representatives or guests occur. This is also when the 
committee should review minutes from the previous meeting for additions or corrections as 
needed.

Unfinished Business
If there was discussion about issues not resolved or for which no activity was planned from 
previous meetings, the committee should address them toward the beginning of the meeting.

The committee needs to review recommendations it has already made and report on actions being 
taken. If recommendations are not acted upon, management will provide the committee with an 
explanation of the status of the issue, including whether corrections are to be delayed and when 
they will be carried out.

New Business
If new business items are on the agenda, discussion about them should happen after unfinished 
business has been resolved. Discuss new inspections and reports or discuss safety concerns that 
have emerged in the time since the last meeting.

Suggestions
The GCG Construction safety committee will solicit input in the form of feedback or suggestions 
from employees. Every meeting will include time to discuss suggestions from employees or to 
allow employees to address the committee about safety concerns.
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Goals/Planning/Training
The best practice is to take some time in each meeting to address progress on safety goals and 
celebrate successes. If there is action to be taken before the next meeting, the committee will 
assign these steps to responsible parties or create subcommittees as necessary.

If time allows, provide additional safety training to safety committee members. This training can be 
specific to running an effective safety committee or it can be general training for committee 
members to share with coworkers later. This element of the safety committee meeting does not 
need to be lengthy and may open the platform to guest speakers.

Establish Next Meeting
The chairperson will thank those in attendance and the committee will establish when the next 
meeting will occur before adjourning.

Minutes
Minutes serve as the official record of a safety committee meeting. Minutes need to be concise, 
clear, and thorough. The recorder or secretary is responsible for writing minutes for each meeting 
and posting them where they will be easily accessible to all employees. Minutes remain on file for 
at least three years and must include the following:

 Date, time and place of meeting;
 Names of attendees and a list of committee members who were unable to attend;
 Summary of agenda items discussed during the meeting;
 Suggestions from employees and any hazards reported during the meeting;
 Recommendations from the committee to management; and
 Management’s response to committee recommendations

Workplace Inspections
A comprehensive injury and illness prevention program (IIPP) demands a hazard assessment for 
most jobs and regular inspections of all work areas. The safety committee’s role in performing 
these assessments and inspections is integral to a safe workplace. Walkthroughs and inspections 
should be documented and performed along with employees and supervisors who work in the area 
being inspected. Thorough workplace inspections occur daily, weekly, & monthly, and hazard 
assessments will be as frequent as changes to the workplace or safety situations demand.
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The safety committee shares responsibility for GCG Construction’s hazard assessment and control 
system. The safety committee is responsible for monitoring the workplace for hazards; encouraging 
employees to report hazards implementing appropriate controls; and ensuring corrective action is 
taken promptly.

Tasks that present a higher degree of risk to an employee demand special planning and 
inspections that are more frequent. Please see the “Job Hazard Analysis” chapter for more detail.

Recommendations
The safety committee should include at least one member of high-level management who can 
authorize next steps for action items of the committee; however, not every issue can be dealt with 
immediately. When additional authority is needed for the committee to fulfill its other 
responsibilities, the committee will make a formal recommendation in writing to GCG Construction 
management.

The safety committee will draft recommendations to GCG Construction when a management 
representative on the committee can’t sufficiently respond to an issue; the safety committee 
determines needs attention.

An effective recommendation to management should include:

 Statement describing the issue;
 Background information;
 All available options; and 
 Suggested timeline for action

Accidents
Accidents and near misses point to weaknesses in the safety and health program. Investigations 
serve an important role in preventing accidents in the future by determining how and why the 
incident occurred.

The safety committee should determine the safety committee’s role in accident investigations, 
however, the committee is responsible for ensuring how an accident investigation is conducted, 
and that it does occur. Investigations gather information about the incident, but may require 
thoughtful analysis to determine the root causes, and how to control them. Investigations will focus 
on correcting problems, not placing blame. Please see the “Accident Investigation” chapter for 
more detail.
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Emergencies
The safety committee plays a vital role in planning for emergencies. Members of the safety 
committee may need to assume additional responsibilities during emergencies. Depending on the 
Emergency Action Plan, safety committee members may serve as evacuation wardens, be 
designated to fight incipient-stage fires with a fire extinguisher, and/or provide first aid. Training will 
reflect the job requirements assigned to safety committee members. Please see the “Fire 
Protection and Emergency Planning” chapter for more detail.

Training
The safety committee can play an important role in training workers about safety and supporting a 
general culture of safety. Because of this, members of the safety committee will need additional 
training to support their activities.

Training will be built into safety committee meetings, safety committee members and officers will 
receive training for any task they are asked to perform above their regular duties.

Representatives must understand:

 The purpose of the safety committee
 How to apply OSHA safety rules, and 
 How to conduct safety committee meetings

They also must have training in hazard identification and the principles of accident investigation.

Committee members should know whom to contact for information or for help on workplace safety 
and health matters.

The safety committee will establish and implement training programs for safety topics and hazard 
awareness in the workplace. The committee will need to establish procedures to deliver necessary 
training, coordinate safety meetings, and keep track of training verification documents.

Recordkeeping
The safety committee is responsible for creating and maintaining documents that are related to 
GCG Construction’s safety and health program. This includes but is not limited to:

 Log of work-related injuries and illnesses (OSHA’s Form 300);
 Injury and illness incident reports (OSHA’s Form 301);
 Yearly summary of work-related injuries and illnesses (OSHA’s Form 300A);
 Safety training records
 Committee recommendations;
 Workplace hazard assessments; and
 Any required safety log.
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Evaluation
A crucial aspect of the safety committee’s activities is an annual review of the GCG Construction 
safety and health program. This review can be accomplished over a number of weeks or 
throughout the year, depending on how the committee decides to handle the evaluation. This 
evaluation should be recorded and provided to management along with recommendations as 
appropriate.

In addition to a review of the overall safety and health program, the GCG Construction safety 
committee will evaluate its own activities on a yearly basis to determine changes to procedures that 
may be needed.

Forms & Attachments
On the following pages, please find the following documents:

 Safety Committee Bylaws
 Safety Committee Checklist
 Safety Committee Agenda
 Safety Committee Meeting Minutes
 Safety Committee Training Record Sheet

These forms may be reproduced freely by GCG Construction for the purposes of implementing and 
maintaining a safety and health program.
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SAFETY COMMITTEE BYLAWS FORM 1 OF 4
Name

The name of the committee is the _____________________________________ Safety Committee.

Purpose

The purpose of the _______________________________________ Safety Committee is to bring all 
__________________________ employees together to achieve and maintain a safe, healthful 
workplace.

Goal

The goal of the _________________________________________ Safety Committee is to eliminate 
workplace injuries and illnesses by involving employees and managers in identifying hazards and 
suggesting how to prevent them.

Objectives

The Safety Committee has four objectives:

 Involve employees in achieving a safe, healthful workplace.
 Promptly review all safety-related incidents, injuries, accidents, illnesses, and deaths.
 Conduct quarterly workplace inspections, identify hazards, and recommend methods for 

eliminating or controlling the hazards.
 Annually evaluate the ______________________________________________ workplace 

safety-and-health program and recommend to management how to improve the program.

Representatives

The _______________________________________ Safety Committee will have _____ voting 
representatives. _____ of the representatives will represent employees and _____ will represent 
management. Employee representatives can volunteer or their peers can elect them. Management 
will select management representatives.

Each representative will serve a continuous term of at least one year. Terms will be staggered so that 
at least one experienced representative always serves on the committee.

Chairperson and Vice-chairperson

The __________________________________________ Safety Committee will have two officers: 
chairperson and vice-chairperson. One officer will represent labor and one officer will represent 
management.

Terms of Service

Chairperson and vice-chairperson will each serve a one-year term. 
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SAFETY COMMITTEE BYLAWS FORM 2 OF 4
Duties of the Chairperson

 Schedule regular committee meetings
 Approve committee correspondence and 

reports.
 Develop written agenda for conducting 

meeting.

 Supervise preparation of meeting 
minutes.

 Conduct the committee meeting.

Duties of the Vice-chairperson

 In the absence of the chairperson, assume the 
duties of the chairperson. 

 Perform other duties as directed by 
the chairperson.

Election of Chairperson and Vice-chairperson

The election of a new chairperson or vice-chairperson will be held during the monthly committee 
meeting, one month prior to when their term expires.

If the chairperson or vice-chairperson leaves office before their term expires, an election will be held 
during the next scheduled safety-committee meeting; the elected officer will serve for the remainder of 
the term.

Training

New representatives will receive training in safety-committee functions, hazard identification, and 
accident-investigation procedures.

Meetings

Monthly schedule: The ______________________________ Safety Committee will meet the 
_______ of each month, except when the committee conducts quarterly workplace safety inspections.

Attendance and Alternates

Each representative will attend regularly scheduled safety committee meetings and participate in 
quarterly workplace inspections and other committee activities. Any representative unable to attend a 
meeting will appoint an alternate and inform the chairperson before the meeting. An alternate 
attending a meeting on behalf of a regular representative will be a voting representative for that 
meeting.

Agenda

The agenda will prescribe the order in which the ______________________________________ 
Safety Committee conducts its business. The agenda will also include the following when applicable:

 Review of new safety and health concerns
 Status report of employee safety and health concerns under review
 Review of near misses, accidents, illness, or deaths occurring since the last committee meeting.
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SAFETY COMMITTEE BYLAWS FORM 3 OF 4
Minutes

Minutes will be recorded at each committee meeting and posted & distributed to all employees.

The committee will submit a copy of the minutes to the _____________________________________ 
personnel office; the office will retain the copy for three years. All reports, evaluations, and 
recommendations of the committee will be included in the minutes. The minutes will also identify 
representatives who attended monthly meeting, and representatives who were absent.

Voting Quorum

_____ voting representatives constitute a quorum. A majority vote of attending representatives is 
required to approve all safety-committee decisions. Issues not resolved by majority vote will be 
forwarded to management for resolution.

Employee Involvement

The __________________________________________ Safety Committee will encourage 
employees to identify workplace-safety and health hazards. Concerns raised by employees will be 
presented to the committee in writing; the committee will review new concerns at the next regularly 
scheduled monthly meeting.

Safety Log

The committee will maintain a log of all employee concerns, including the date received, 
recommendations to management, and the date the concern was resolved.

Response

The committee will respond to employee concerns in writing and work with management to resolve 
them. The committee will present written recommendations for resolving concerns to management. 
Within 60 days of receipt of the written recommendations, management will respond in writing to the 
committee indicating acceptance, rejection, or modification of the recommendations.

Incident and Accident Investigation

The __________________________________________ Safety Committee will review new safety- or 
health-related incidents at its next regularly scheduled meeting. Safety-related incidents include work-
related near misses, injuries, illnesses, and deaths. When necessary, the committee will provide 
written recommendations to management for eliminating or controlling hazards.

Workplace Inspections

The _________________________________________ Safety Committee will conduct quarterly 
workplace inspections of all GCG Construction facilities in March, June, September, and December.
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SAFETY COMMITTEE BYLAWS FORM 4 OF 4
Written Report

The committee will prepare a written report for management that documents the location of all health 
or safety hazards found during inspection. The report will recommend options for eliminating or 
controlling the hazards.

Within 60 days of receipt of the written report, management will respond in writing to the committee, 
indicating acceptance, rejection, or proposed modification of the recommendations.

Evaluation

The _________________________________________ Safety Committee will evaluate GCG 
Construction’s workplace-safety-and-health program annually and provide a written evaluation of the 
program to management. The committee will also evaluate its own activities each December and use 
the evaluation to develop an action plan for the next calendar year.
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SAFETY COMMITTEE CHECKLIST

Done To Do
Our safety committee is composed of an equal number of management and employee 
representatives.
Employee representatives are volunteers or are elected by their peers.
There are at least four representatives on the committee if the workplace has more than 20 
employees – at least two representatives if the workplace has 20 or fewer employees.
The representatives elect the committee chairperson.
Representatives are paid their regular wages during safety committee training and meetings.
Employee representatives serve on the committee for at least one year.
Representatives’ terms of service are staggered so that at least one experienced 
representative is always on the committee.
Reasonable efforts are made to ensure committee representatives represent the firm’s major 
work activities.
The committee meets monthly except when representatives schedule quarterly workplace 
inspections.
Committee meetings follow a written agenda.
The minutes for each meeting are maintained for at least three years.
Minutes are available to all employees to read.
All reports, evaluations, and recommendations are included in the minutes.
Management has a reasonable time to respond, in writing, to the committee’s 
recommendations.
The committee has a method for collecting and reviewing employees’ safety-related 
suggestions and reports of hazards.
The committee assists management in evaluating and improving the workplace safety and 
health program.
The inspection team conducts workplace inspections at least quarterly.
The committee’s quarterly inspection team follows a standard procedure for identifying 
safety-and-health hazards during its inspections.
The inspection team includes management and employee representatives.
The inspection team documents, in writing, the location and identity of workplace hazards.
The inspection team – or other persons designated by the committee – does quarterly 
inspections of satellite locations.
The committee has a procedure for reviewing the team’s quarterly inspection reports.
The committee recommends to management ways to control hazards and unsafe work 
practices.
The committee makes recommendations to ensure all employees are accountable for 
following safe work practices.
The committee has a procedure for investigating workplace accidents, illnesses, and deaths.
Representatives understand the purpose of their safety committee and know how it 
functions.
Representatives have access to applicable OSHA safety and health rules.
Representatives have received safety training for identifying workplace hazards and 
investigating accidents.
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SAFETY COMMITTEE AGENDA FORM

Date: __________________ To: All committee members, alternates, bulletin board

Meeting Date and Time: ______________________________________________________

Place: ____________________________________________________________________

Agenda Items Person Responsible

1. Old Business

 a. Review last month’s recommendations __________________________________

 b. Follow-up on last quarterly inspection __________________________________

2. New Business

a. Hazard reports All

b. Accident investigation reviews ___________________________________

c. Recommendations review ___________________________________

d. _____________________________ ___________________________________

e. _____________________________ ___________________________________

f. _____________________________ ___________________________________

3. Safety Committee Member Training

a. ______________________________ __________________________________

b. ______________________________ __________________________________

Notes:

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

Chairperson Signature Date
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SAFETY COMMITTEE MEETING MINUTES FORM 1 OF 2
Chairperson: ___________________________________________    Date: __________

Department:  ____________________________ Time Meeting Started:  _____________

PRESENT ABSENT

___________________________________ _________________________________

___________________________________ _________________________________

___________________________________ _________________________________

___________________________________ _________________________________

___________________________________ _________________________________

___________________________________ _________________________________

Previous meeting minutes from _______________________ were read.

Date

Old Business

Review of last month’s recommendations

Recommendation Description Completed Incomplete Date

R-______ _________________________________    □ □ __________

R-______ _________________________________    □ □ __________

R-______ _________________________________    □ □ __________

R-______ _________________________________    □ □ __________

Follow-up on last quarterly inspection: ___________________________________________

__________________________________________________________________________

New Business

Hazard (inspection) reports reviewed: ___________________________________________

Hazard Description Recommendation

       H-______     ___________________________________________     R-_____________

       H-______     ___________________________________________     R-_____________

       H-______     ___________________________________________     R-_____________

       H-______     ___________________________________________     R-_____________
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SAFETY COMMITTEE MEETING MINUTES FORM 2 OF 2
Accident/incident investigation reviews:

Accident Near Recommendation
Number Miss Description Number

A-______ □ _______________________________________ R-_______

A-______ □ _______________________________________ R-_______

A-______ □ _______________________________________ R-_______

A-______ □ _______________________________________ R-_______

A-______ □ _______________________________________ R-_______

Safety Committee Member Training Report:  _______________________________________

_____________________________________________________________________________

_____________________________________________________________________________

Miscellaneous New Business: ___________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

Activity/Assignment Report:

Description Person Assigned

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

Committee Remarks:____________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

Meeting adjourned: _________________________ Next meeting: ________________________

Time/Date Time/Date

Chairperson's Signature Secretary's Signature
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SAFETY COMMITTEE TRAINING RECORD SHEET

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name Signature
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General Safety Practices

FOLLOWING SAFETY RULES
GCG Construction employees will follow these rules and all elements of the Safety and Health 
Program, render every possible aid to safe operations, and report unsafe conditions or practices that 
cannot be immediately remedied to a supervisor as soon as safely possible. The compliance of all 
employees with GCG Construction’s IIPP is a condition of employment. The failure of an employee to 
adhere to safety policies and procedures can have a serious impact on coworkers and the public, and 
may result in disciplinary action up to and including termination.

Supervisors will insist employees observe and obey rules, regulations, processes, and procedures 
necessary to complete work safely. If employees are unsure of the safe method to do a job, they must 
STOP and ask a supervisor.

If any employee sees an unsafe workplace situation, he or she has the authority to stop work to 
address the hazard. There is always time for safety. Ensuring safe and healthy work practices is every 
employee’s first priority.

DISCIPLINARY ACTION
Employees will be disciplined for infractions of safety rules and unsafe work practices that are 
observed, not just those that result in an injury. Care will be taken to ensure discipline does not 
discriminate. Consistency in the enforcement of safety rules will be exercised at all times. While safety 
rules will be enforced rigorously, no one will be punished for reporting unsafe work practices or for 
reporting illness or injury. In any disciplinary action, discipline is given to the employee only for 
violation of safe work policy, not because the employee was injured or filed a workers’ compensation 
claim. 

Discipline for safety violations will be administered in a manner consistent with GCG Construction’s 
system of progressive discipline.

As in all disciplinary actions, each situation is to be carefully evaluated and investigated. The steps 
taken in the disciplinary process, up to and including termination, will depend on the severity of the 
violation, employee history, and overall consideration for the well-being of the company, its 
employees, and its customers. 

Each department or supervisor may have additional safety rules and policies specific to operations. In 
following these rules, employees are expected to exercise sound judgment and work in a manner to 
ensure the safety of themselves and coworkers.
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SAFETY INCENTIVE PROGRAMS
Although strict adherence to safety policies and procedures is required of all employees, GCG 
Construction may periodically provide recognition of safety-conscious employees and acknowledge 
safety-conscious work habits through a safety incentive program. Safety incentive programs must not 
discourage reporting of injuries and illnesses.

TRAINING & SAFETY COMMUNICATION
OSHA requires employers to train employees in the safe methods of performing their job. GCG 
Construction is committed to instructing all employees in safe, healthy work practices. Awareness of 
potential hazards and knowledge of how to control them is critical to maintaining a safe, healthy work 
environment and preventing injuries. GCG Construction will provide training to each employee on 
general safety issues and safety procedures specific to that employee’s work assignment.

Training provides the following benefits:

 Makes employees aware of job hazards;
 Teaches employees to perform jobs safely;
 Promotes two way communication;
 Fulfills legal requirements;
 Encourages safety suggestions; an
 Creates additional interest in the safety program

GCG Construction will only use training material appropriate in content and vocabulary to the 
educational level, literacy, and language of employees, and will offer retraining as needed to ensure 
safe practices.

Training Program
Actual demonstration of proper task performance will be used whenever possible to instruct new 
workers. Workers must provide evidence of topic mastery before training is complete. Trainers will 
rely on the following safe training techniques: tell them how, show them how, have them tell you 
how, and have them show you how. 

Training topics will reflect the hazards of the workplace and may include the following: employee’s 
safety responsibilities; general safety rules; IIPP contents; safe job procedures; mandatory and 
optional PPE.
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New Employees
Every new employee will be given instruction by their supervisor or appropriate member of 
management in the general safety requirements of their job. New employees will not begin a job 
until they have demonstrated or otherwise confirmed awareness of safe practices for their tasks 
and general workplace safety rules and guidelines. A copy of the general safety rules will be 
provided to each new employee, and each new employee will be given access to any element of 
the safety program that pertains to the work he or she will be expected to do.

Documentation of Training
 All employee safety training will be documented. Training records will include the following 

information:
 Dates of the training sessions;
 Contents or a summary of the training sessions;
 Names and qualifications of persons conducting the training; and
 Names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the date on which the training 
occurred.

Retraining
Employees observed performing unsafe acts or not following safe work procedures will be 
retrained by their supervisor or an appropriate safety trainer. A safety contact report may be 
completed by the supervisor to document the training. If multiple employees are involved, 
additional safety meetings will be held.

SAFETY COMMUNICATION
GCG Construction will advise employees of changes relating to the safety program. Employee safety 
communication procedures are designed to develop and maintain employee involvement and interest 
in workplace safety and health. These activities help ensure effective communication between 
management and employees on safety-related issues and nurture a culture of safety.

The following are some of the safety communication methods that may be used:

 Frequent accident prevention instructions and periodic practice drills;
 Distribution of articles, memos, payroll stuffers and other communication concerning workplace 

safety and health;
 Regular safety meetings with employees that encourage participation and open, two-way 

communication;
 Employee bulletin boards or other displays discussing safety issues, accidents, and general 

safety suggestions; and
 New employee safety orientation and training
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Safety Suggestion Program
GCG Construction encourages all employees to become involved in the development and 
implementation of the safety and health program. Management will request opinions and 
comments from workers at all levels and respond to them respectfully and appropriately. 

All employee-initiated safety related suggestions will be channeled to the appropriate authority by 
the safety committee or a supervisor, either verbally or in writing. Unresolved issues may be 
relayed to Teely Byrd, the safety coordinator.

GCG Construction will not discriminate against any employee that raises a safety concern, files a 
complaint, causes a regulatory action to be brought, or testifies against the employer. There will be 
a system where employees may share safety or health concerns anonymously.

Rules
The following rules are a selection of safety practices to help prevent work-related injury and 
illness. It is not comprehensive; employees are expected to adhere to any safe work practice 
necessary to complete their job safely.

Drug- and Alcohol-Impaired Workers
GCG Construction encourages employees to discuss personal and interpersonal problems with 
their supervisor. Supervisors will handle all such contacts with appropriate confidentiality and refer 
employees who may benefit from outside assistance to appropriate resources.

No employee may work while fatigue, illness, prescription drugs, or over-the-counter drugs impair 
his or her ability or alertness.

No one known to be under the influence of alcohol or drugs will be allowed on the job while in that 
condition.

Notify a supervisor of any coworker demonstrating signs of impairment that may present a safety or 
health hazard.
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GENERAL SAFETY
 Take time to do every job safely.
 Refrain from horseplay, scuffling, pranks, and similar acts that may have an adverse influence 

on the safety and well-being of employees.
 Walk - don’t run - in the workplace.
 Smoke, eat, and store personal items only in designated areas. Smoking is not allowed in any 

indoor place of employment.
 Maintain awareness of potential hazards when walking about the workplace.
 Use tools only for their intended purpose, and always use the right tool for the job. 
 Listen to instructions. If you don’t understand them, ask before starting work.
 Inspect all safeguards before beginning work. Ensure proper functioning of protective devices 

and report any known deficiencies immediately. 
 Only operate equipment you can operate safely. Hazardous equipment should only be operated 

after training for that equipment
 Refrain from handling or tampering with equipment, machinery, or lines outside the scope of 

your duties.
 Report all injuries to the appropriate supervisor so arrangements can be made for medical or 

first aid treatment and appropriate reporting may be completed.
 Ensure clothing and footwear are appropriate to the hazards of the job. If you are unsure, ask 

your supervisor.
 Wear approved protective equipment in work areas that demand such equipment.
 Heed signs, posters, hazard bulletins, and tags posted on company premises.
 Only enter hazardous areas after they are made safe to enter.

GCG Construction strictly prohibits possession of firearms, weapons, illegal drugs, or alcoholic 
beverages on GCG Construction property, customer property or other locations while on the job.

Housekeeping
 Keep all exits, fire doors, aisles, and areas around fire extinguishers, first aid kits, emergency 

equipment, electrical panels, and traffic lanes clear.
 Keep tools, materials or other objects off the floor to prevent trips and falls. Remove waste from 

the work area promptly.
 Keep work areas clean and free of debris, electrical cords, and other hazards; immediately 

clean spilled liquids.
 Keep stairways, passageways, exits, and sidewalks clean and clear of obstructions.
 Bend or cap sharp wires or protruding nails must be bent or capped
 Place tools and equipment so they will not fall from elevated areas.
 Only use approved cleaning agents.
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Fire Prevention
 Firefighting equipment will be inspected on a regular basis.
 Discharged, damaged, or missing equipment must be reported immediately to a supervisor. 

Tampering with fire equipment is prohibited.
 Take precautions to prevent fires, particularly from oily waste, rags, gasoline, flammable liquids, 

acetylene torches, improperly installed electrical equipment and trash.
 Access to fire extinguishers must be kept clear at all times. Make note of the location of 

firefighting equipment in your work area. 
 In case of fire, employees will consider the safety of themselves and other individuals before 

saving property.
 Never use gasoline or flammable solvents to clean.
 Smoking is prohibited within 20 feet of flammable substances.

Lifting and Material Handling
 Think before lifting. 
 Find a better way. If possible, use mechanical help from a pushcart or hand truck. 
 If the load is heavy or awkward to lift alone, get help. Team lifting cuts the load in half and 

reduces likelihood of injury. 
 Break the load down into smaller lifts if possible. It is better to make two or more light trips than 

one heavy trip.
 If possible, bring the load up between the knees and waist before lifting.
 Do not lift on slippery surfaces.
 Test the load before doing the lift; determine how heavy it is by giving it a shove.
 Ensure a good handhold on the load before attempting to lift.
 Keep the load close. Walk as closely as possible to the load.
 Do not jerk the load or speed up. Lift the load in a smooth and controlled manner.
 Do not lift in an awkward position or twist while lifting (especially with a heavy load). Turn and 

take a step.
 Avoid long forward reaches and bending your back. Use a step stool or platform if necessary.
 Make sure you have plenty of room to lift and to set down the object. 
 If you are lifting an object above your head, get a ladder or step stool.
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Personal Protective Equipment (PPE)
 Use the correct PPE for any job assignment that requires it. If you do not know, ask.
 PPE will be maintained in good condition and cleaned regularly.
 PPE will be stored properly when not in use to protect it from damage.
 Damaged or broken PPE must be returned for replacement.
 PPE may not hamper or restrict freedom of movement due to improper fit.
 Eye protection must be worn when working with hazardous materials or chemicals.

Ladder Safety
 Keep portable stairways, ladders, and step stools in good condition and use them only in a safe 

manner.
 Inspect the ladder before using it. If it is broken, remove it from service. 
 Use the proper ladder for the job.
 Do not use “A” frame self-supporting ladders as straight ladders.
 Make sure the ladder is tall enough to reach the work area.
 Do not use metal ladders for electrical work.
 Avoid temporary ladders. Always use a commercially made ladder of the proper length and 

strength for the work being performed.
 Keep ladder rungs must be kept free of grease, oil, mud, or other slippery substances.
 Do not place ladders in passageways, doorways, or any location where they might be hit or 

jarred, unless protected by barricades or guards.
 Place ladders only on hard, level surfaces. Make sure ladder feet are not placed on sandy, 

slippery, or sloping surfaces. Clean or sweep the area where the ladder feet will be and make 
sure the rubber feet are in good shape.

 Arrange work so you can face the ladder and use both hands while climbing. Do not carry tools 
or equipment in your hands while climbing. If tools or equipment cannot be safely stored on your 
person, as with a belt or vest, climb the ladder, and then hoist them with a line or hoisting 
device.

 Secure portable ladders in place and at a pitch so the leveling indicator is in alignment or the 
distance from the wall to the base of the ladder is at least 1’ away from the wall for every 4’ of 
ladder height.

 Tie-off straight ladders at the top of the ladder to prevent slipping.
 Be aware of objects below you; move or cover sharp objects in case you fall. 
 Do not stand on or work from the second rung from the top or above. 
 Do not reach too far from the ladder, and keep your center of gravity as close to the center of 

the ladder as possible.
 Ensure extension ladders extend at least 36" above the level being accessed.
 On all ladders, do not step on cross bracing not intended to be used for climbing. 
 Do not use a ladder as a brace, workbench or for any other purpose than climbing.
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Electrical Safety
 Only trained, qualified, and authorized employees may work on or repair electrical equipment. 
 Report exposed wires and damaged electrical equipment or wires immediately.
 Extension and temporary power cords must be appropriate to the task and grounded, but should 

be used only as a last resort. Frayed or defective cords will not be used.
 Never overload an outlet or circuit. Use approved power strips and extension cords in 

accordance with company policy and best safety practices.
 All energized equipment and installations will be de-energized before work. If the equipment or 

installation must be energized, special precautions will be taken to protect against the hazards 
of electric shock. 

 All equipment will be locked out to protect against accidental or inadvertent operation when 
such operation could cause injury to personnel. Do not attempt to operate any switch, valve, or 
other energy-isolating device bearing a lock.

 Safety grounds will always be used where there is a danger of shock from backfeeding or other 
hazards. 

 Suitable attire and personal protective equipment (PPE) must be worn at all times while working 
on electrical equipment.

 Always exercise caution when energizing electrical equipment or installations. Take steps to 
protect against arc flash and exploding equipment in the event of a fault.

 All power tools will be grounded or double insulated. Tools with defective cords or wiring will not 
be used.

 Metal jewelry should not be worn around energized circuits.
 Suitable temporary barriers or barricades will be installed when access to opened enclosures 

containing exposed energized equipment is not under the control of an authorized person. 
 Enclosures or tight fitting covers must protect electrical installations from accidental contact.
 Metal measuring tapes, fish tapes, ropes or other metal devices are prohibited where they may 

contact energized parts of equipment or circuits.
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Company Vehicles
 Only authorized employees are permitted to operate GCG Construction vehicles. 
 Company vehicles are to be used for GCG Construction business only. Personal, off duty and 

family use is prohibited. 
 Drive defensively and obey all traffic and highway laws.
 Always wear a seat belt, whether driver or passenger.
 Report accidents to a supervisor as soon as possible, and obtain a police report.
 Lock vehicles and remove keys from unattended vehicles.
 Inspect the vehicle before operation and report any defects or operating problems to the 

appropriate supervisor so repairs can be made.
 Smoking is prohibited while inside the vehicle and during vehicle refueling.
 If your driver’s license is revoked or expired, immediately notify your supervisor and do not 

drive. If you receive a moving violation or any citation that may affect your eligibility to drive a 
company vehicle, inform your supervisor immediately.

Hazardous Materials and Chemicals
 Ask a supervisor about any unfamiliar material, chemical or substance.
 Read GHS warning labels and pay close attention to the pictographs and signs.
 Read the Safety Data Sheets (SDS) before using any chemicals. SDS contain a wealth of safety 

information and are available to employees at their request.
 Hazardous materials will be handled in accordance with the SDS and label. If protective 

equipment is required, use it.
 Store all hazardous materials in suitable containers that are properly labeled 
 Use chemicals that produce fumes or vapors only in well-ventilated areas.
 Wear eye protection when working with hazardous materials or chemicals.
 Mixing of chemicals is prohibited at all times, unless required by the label. Before you mix, 

review all SDS.
 Practice appropriate hygiene after handling hazardous substances and follow special 

instructions from authorized sources. Wash hands thoroughly after handling chemicals and 
before eating or smoking, even if wearing protective gloves. Never use solvents for hand 
cleaning.

 Where the eyes or body of any person may be exposed to injurious corrosive materials, suitable 
facilities for quick drenching or flushing of the eyes and body must be provided within the work 
area for immediate emergency use.

 Air under Pressure (Compressed Air)
 Air pressure at the discharge end of a portable air blow gun or portable air hose must be less 

than 30 pounds per square inch gauge when dead-ended.
 When air under pressure is used to remove chips and dust, a chip guard, such as a fixed or 

removable shield, safely located, shall be provided to protect an employee in an adjacent area.
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 The employee using air under pressure shall be provided with and use appropriate personal 
protective to the extent necessary to protect against hazards created by the operation.

 Air under pressure, used in a manner that could cause injury, must not be used for cleaning 
clothes while being worn.

 Air under pressure must not be directly applied to any part of the body. This could cause a 
serious or fatal injury (embolism) if air penetrates the skin/enters the body.  

 Air under pressure must not be used to move flammable dust in an area containing open flames 
or spark-producing equipment. 

 Air under pressure must not be used to remove toxic dusts in an employee environment.
 Polyvinyl chloride (PVC) piping must not be used for the transportation and distribution of 

compressed air or other compressed gases in an above-ground installation.
 An employee shall be protected by guards or location when pressure tests are being performed 

on materials or equipment where rupture or failure would create a hazard.

Accident Prevention Signage and Tags
An employer must provide, install, and maintain signs and tags where an employee might be, or 
would likely be, injured or harmed if not alerted to an existing or potential hazard.

Signage must be unobscured, displayed in a well-lit area, and legible from a distance that provides 
sufficient time or warning for an employee to take appropriate action.

Similarly, accident prevention tags will be used as a temporary means of warning an employee of 
an existing hazard on certain items, such as defective tools or equipment. Tags should not be used 
in place of accident prevention signs or considered a complete warning. Tags must be attached to 
prevent accidental disengagement, and they must be large enough to attract attention to the 
hazard. “Do Not Start,” “Out of Order”, and “Out of Service” tags are examples of tags that should 
be used in appropriate situations.

Specifically, signage should adhere to OSHA standard 1926.200 and ANSI Z35.1-1968.

See the “Lockout/Tagout” chapter for information that is specific to that safety procedure.

Sanitation
Potable water must be provided and placed in locations readily accessible to all employees. The 
water must be suitably cool and available continuously in sufficient amounts to keep all workers 
hydrated, taking into account the air temperature, humidity, and nature of the work performed. The 
water will be dispensed in sanitary single-use drinking cups, or by fountains. Common drinking 
cups are prohibited.

Portable containers used to dispense drinking water must be tightly covered, regularly cleaned, 
and refilled at least daily. Containers must have a tap, and water must not be dipped from 
containers. The containers must be clearly marked as to the nature of their contents, made of a 
material that maintains water quality, and not used for any other purpose.
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Potable drinking water, as well as toilet and hand-washing facilities, must be maintained in 
accordance with appropriate public health sanitation practices.

Outlets for non-potable water, such as water for industrial or firefighting purposes only, will be 
identified by signs that clearly indicate the water is unsafe and is not to be used for drinking, 
washing, or cooking purposes. There will be no cross-connection, open or potential, between a 
system that furnishes potable water and a system that furnishes non-potable water.

Employers must provide onsite general washing facilities (one per 20 employees) for construction 
projects, must keep them in sanitary condition, and must provide suitable cleaning agents/single-
use towels for the removal of hazardous and other substances.

Toilet facilities must be adequately ventilated, readily accessible, and maintained in a clean and 
sanitary condition. Mobile crews may be provided transportation to nearby toilet facilities.

Every enclosed workplace must be constructed, equipped, and maintained, as reasonably 
practicable, to prevent the entrance and presence of rodents, insects, and other vermin. A 
continuing and effective extermination program must be instituted where their presence is 
detected.

Color Coding
 Green is used for general safety or accident-prevention signs; yellow is the basic color for 

designating caution on signage, and for marking physical hazards—solid yellow, yellow and 
black stripes, or yellow with a suitable contrasting background may be used interchangeably; 
red is used to indicate a warning/danger on signage, and to indicate, “Stop” when used with 
buttons. 

 A stop bar, stop button, electrical switch, or other mechanical device for the emergency stopping 
of machinery, excluding cables, will be red in color. 

 A safety can will be red in color.

Forms and Attachments
Please find the following document on the next page:

 General Safety Rules Receipt and Attestation

This form may be reproduced freely by GCG Construction for the purposes of implementing and 
maintaining a safety and health program.
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GENERAL SAFETY RULES RECEIPT AND ATTESTATION
This is to certify that I have received a copy of the general safety rules. 

 I have read these instructions, understand them, and will comply with them while working for 
GCG Construction. 

 I understand that failure to follow the company injury and illness prevention program may result 
in disciplinary action and possible termination of my employment with this company.

 I understand that I am to report any injury to my supervisor and report all safety hazards as 
soon as safely possible.

 I further understand that I have the following safety rights:
o I am not required to work in any area I feel is not safe.
o I am entitled to receive information about all hazards I am exposed to while working.
o I am entitled to see a copy of the company safety and health manual. 
o I will not be discriminated against for reporting safety concerns.

Employee Name Signature Date

Supervisor Name Signature Date

cc: Employee File
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Job Hazard Analysis

POLICY STATEMENT
GCG Construction is committed to providing a safe, healthy workplace by eliminating or controlling all 
workplace hazards. A Job Hazard Analysis (JHA) systematically investigates a job process, 
equipment, and the workplace environment to identify hazards and reduce risk. Teely Byrd is 
responsible for ensuring facilities and workplaces are inspected regularly for hazards, and will do so 
with support and assistance from employees.

RESPONSIBILITIES
Job hazard analysis is a responsibility shared between GCG Construction and its employees.

Employer Responsibilities
GCG Construction is responsible for:

 Ensuring that safety inspections of the facility occur on regular basis
 Training personnel in how to perform a job hazard analysis;
 Responding quickly to eliminate workplace hazards;
 Ensuring all equipment is kept in good repair;
 Ensuring employees follow safe job procedures; and
 Reviewing job hazard analysis whenever there is a significant change to any element of the job 

or there has been an injury or illness.

Safety Committee Responsibilities
It is the responsibility of the safety committee to:

 Assist in job hazard analyses as necessary; 
 Assist in training employees to recognize and control workplace hazards;
 Monitor the workplace for hazards;
 Encourage employees to report hazards;
 Implement appropriate controls; and
 Ensure corrective action is taken promptly.

Employee Responsibilities
All employees are expected to:

 Assist in job hazard analyses
 Follow safe job procedures; and
 Report hazards to a supervisor immediately.
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TRAINING
GCG Construction will ensure every manager, supervisor and safety team member participates in a 
JHA training program. This training will be provided at no cost to the employee during working hours.

GCG Construction will use only training material appropriate in content and vocabulary to educational 
level, literacy, and language of employees.

Training Components
Teely Byrd will ensure that every employee will be trained in the following minimum elements:

 Importance of involving employees in job safety analyses;
 How to review safety records to identify areas that present hazards;
 How to analyze a job to determine the level of risk it presents;
 How to prioritize job hazard analysis and hazard control activities;
 Basic steps of a job hazard analysis, including: breaking the job into steps, analyzing risks, and 

determining controls;
 How much detail to include when listing the steps of a job for a JHA;
 What kinds of workplace hazards might exist and what types of risk they pose;
 H Process of hazard controls and advantages of certain types of controls;
 How to review a job hazard analysis and how to write a safe job procedure; and
 When to reanalyze a job for hazards

The person conducting the training will be knowledgeable in the subject matter of the training 
program as it relates to the workplace. 

All employees will be trained in basic hazard identification and will be trained in their jobs according 
to safe job procedures, as directed by the job safety analysis.

Training Records
Training records will include the following information:

 Dates of the training sessions;
 Contents or a summary of the training sessions and attached documents;
 Names and qualifications of persons conducting the training; and
 Names and job titles of all persons attending the training sessions
 Attendance and attestation forms of all persons trained.

Employee training records will be maintained for 3 years from the date on which the training 
occurred.
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POLICY
Employee Involvement
No one knows how to do a job better than the person currently doing that job does. Employees 
who are included in a JHA) provide valuable insight and knowledge into work procedures that is 
valuable in identifying hazards and controlling them. This insight can help prevent potentially 
dangerous oversights.

Further, soliciting employee input demonstrates that management values everyone’s involvement 
in creating a safer workplace and provides an opportunity for employees’ active involvement in the 
JHA process.

Preliminary Review
Reviewing the worksite’s accident history with employees draws attention to failures in hazard 
controls and deficiencies in work processes, which in turn suggests opportunities for safety 
program growth. A thorough review of recorded accidents, illnesses, and near misses points to 
jobs, processes, and tasks that require closer examination. It also indicates the immediate actions 
necessary to control all existing risks. 

A discussion with employees about hazards they already know to exist also provides an 
opportunity to discuss ideas to control them.

If there is a hazard that poses an immediate danger, do not wait until after the JHA is complete to 
establish controls. Problems need to be corrected quickly. This demonstrates a commitment to 
safety and permits more time and thought for more complicated work safety issues.

Prioritize Hazardous Jobs
Understanding the risk posed by a job requires consideration of two main factors: the likely severity 
or impact of the injury or illness caused by a hazard and the likelihood injury or illness will actually 
occur (see Table 1). It is important, when assessing the overall risk of a job to determine the 
number of people exposed to a hazard who could be affected by an incident. Hazards that affect 
the whole worksite present much more risk than hazards that affect only one worker.

Jobs that present unacceptable risk should take priority. Place priority on jobs:

 With exceptionally high injury or illness rates;
 Where there already have been close calls;
 Where violations of standards already have occurred; 
 With potential to cause serious harm; and
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Severity
Factors that increase risk because they increase the severity of an injury or illness often rely on 
chance. However, certain job elements and behaviors intensify the severity of possible incidents:

 Using high-powered machinery and heavy equipment;
 Working at elevation;
 Working around hazardous chemicals;
 Moving heavy or cumbersome loads;
 Working around or with electrically energized equipment; and
 Working in a confined space

Probability
Factors that increase risk because they increase the likelihood of an injury or illness include the 
number of employees exposed to a hazard, frequency of exposure, duration of exposure, proximity 
to “point of danger”, unreasonable workload, working under stress, and environment.

Analysis
When analyzing a job’s hazards and determining how best to control them, it’s important to identify 

all significant hazards accurately, and understand each within the context of the entire job.

Probability of HarmRisk Assessment Matrix

Not Likely Likely Very Likely

Serious Harm Moderate Risk High Risk Very High Risk

Significant Harm Low Risk Moderate Risk High Risk

Se
ve

rit
y 

of
 H

ar
m

Minor or no harm Low Risk Low Risk Moderate Risk

TABLE 1
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Break Job into Steps
Every job requires several steps. Each has its share of hazards that puts workers at risk.

To complete a job hazard analysis, first there must be a clear understanding of the steps required 
to complete the job. The observer will watch the worker perform the job and list the steps the 
worker takes to complete it.

When breaking a job into its individual steps, it’s important to balance between too much and too 
little detail. Too much detail will make the analysis needlessly long, and too little will not cover the 
basic steps.

Each step is one action. Some actions may not be observable, and some steps may involve 
specifically not doing things. 

The observation stage of the JHA should not focus on either the employee’s performance, or 
individual unsafe acts, it should focus on the task itself. All phases of the analysis benefit from 
employee insight and feedback, and extensive employee involvement is strongly encouraged. 

OSHA recommends video recording or photographing the worker performing the job, having them 
explain each step, and why they did it that way. These visual records can be handy references 
when doing a more detailed assessment of the work.

When all the steps are documented, the observer will review them with the employee to ensure 
nothing is missed.

Identify Hazards
The JHA requires answers to the following:

 What can go wrong?
 What are the consequences?
 How could the hazard arise?
 What are the other contributing factors?
 How likely is it that the hazard will result in an incident?

A good description of a possible hazard scenario will reveal the answers to those questions by 
describing the hazard in terms of the environment in which it occurs, the trigger that would 
precipitate an incident, how a worker faces exposure to the hazard, and the worst-case 
consequences.

Again, workers provide excellent insight into the hazards they work with as well as suggestions for 
how to control risks presented by hazards where they work.
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The JHA should not only include actual hazards, but also potential hazards that could arise while 
performing the job:

 Is there danger of striking against, being struck by, or otherwise making harmful contact with an 
object? 

 Can the worker be caught in, by, or between objects? 
 Is there potential for a slip or trip? 
 Can the employee fall from one level to another or even on the same level?
 Can pushing, pulling, lifting, lowering, bending, or twisting cause strain? 
 Is the work environment hazardous to safety or health? 
 Are there concentrations of toxic gas, vapor, fumes, or dust? 
 Are there potential exposures to heat, cold, noise, or ionizing radiation? 
 Are there flammable, explosive, or electrical hazards? 

Please see the table of Workplace Hazards at the end of this chapter for reference.

A list of hazards must accompany each step of the job. This provides a framework pointing to 
controls already in place and controls needed to prevent hazards from causing injuries or illnesses.

Control
Though awareness and thoughtfulness are excellent ways to reduce risk in the workplace, it is not 
enough simply to identify workplace hazards. Hazards in the workplace that are identified must be 
controlled if possible to minimize their risk. The JHA provides a systematic way to approach 
hazards and their controls. To control a hazard, it is important to remember two very basic 
principles. First, either eliminate the hazard itself or control worker exposure to the hazard. Second, 
eliminating a hazard is more effective than controlling exposure to a hazard.

These two principles shape a hierarchy of hazard control strategies (see Figure 1). When 
considering how to address the hazards in each step of a given job, controls at the top of the 
hierarchy need to be considered before controls toward the bottom of the hierarchy. The more 
reliable and less likely a hazard control can be circumvented, the better. 

A good hazard control plan often includes a mixture of different things, such as the following:

 Priority given to high-risk hazards;
 Inexpensive, easy improvements and temporary solutions until more reliable controls are in 

place;
 Long-term solutions to risks most likely to cause accidents or ill health;
 Long-term solutions to risks with the worst potential consequences;
 Arrangements for training workers on the main risks that remain and how they are to be 

controlled; and
 Regular checks to make sure the control measures stay in place, and clear responsibilities. Who 

will lead on what action, and by when?
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Controlling the Hazard
The most effective strategy is to "engineer the hazard out" by using control methods that physically 
remove or change a hazardous machine, work environment condition or other hazard. If, during the 
JHA, you discover a hazard that can be engineered out, do it. Turn the dangerous step into a safe 
step that doesn’t require safety precautions.

HIERARCHY OF HAZARD CONTROLS
Elimination
If there are hazards that can be removed from the worksite, do this first. Good housekeeping 
procedures keep many hazards under control. Removing redundant or unnecessary equipment, 
materials, or processes also rids the workplace of any risks associated with them.

Substitution
There may be alternative chemicals, machines, or processes to accomplish the job but pose fewer 
hazards to workers. Explore ways to incorporate these alternatives into the job.

Isolation and Other Engineering Approaches
Creating a boundary between a hazard and workers can reduce risk almost as effectively as 
removing the hazard from the workplace altogether. Limit access to hazards with enclosures, 
machine guards, and physical barriers that reduce the likelihood of exposure to a hazard before 
turning to controls that rely on a person.

Redesigning equipment and installing new guards (within manufacturer specifications) can remove 
or redirect hazards away from workers to prevent exposure.

Controlling Exposure
Some jobs and processes demand a level of exposure to some workplace hazards. If this is the 
case, controlling risk means controlling or eliminating the exposure and the negative effects of 
exposure.

Administrative or Management Controls
Administrative hazard controls are far-reaching and varied when implemented. These controls rely 
on appropriate human behavior, which is why they are lower on the hazard control hierarchy than 
engineering controls. Administrative controls include:

 Policies, procedures and practices to reduce exposure;
 Modifying work schedules to reduce exposure;
 Monitoring the use of hazardous
 Alarms, signs and warnings; 
 The buddy system; and
 Training
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Personal Protective Equipment
Personal protective equipment (PPE) is the least effective way to control hazards, but is necessary 
for some hazardous jobs. The following are examples of when PPE is acceptable:

 When engineering controls are not feasible or do not totally eliminate the hazard; 
 While engineering controls are being developed;
 When safe work practices do not provide sufficient additional protection; and
 During emergencies when engineering controls may not be feasible. 

PPE needs to be chosen carefully to address the hazard, and fitted to the person using it.
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Document and Evaluate
By the end of the JHA, there will be a document that clearly outlines the steps to perform the job, 
the hazards encountered in each step, and appropriate controls that need to be in place to reduce 
the risk posed by those hazards. This will paint a picture of a process that considers safety from 
the start to end of the job.

However, unsafe habits have a way of introducing themselves into a process as workers find their 
“own way” of performing tasks — ways that may not take into account the safety measures 
identified in the JHA. Further, there may be risks that were not identified or were left insufficiently 
controlled that may only become evident after the JHA is complete. Monitoring and periodic 
reviews help ensure the JHA remains current to prevent accidents and injuries.

Document the Safe Job Procedure
Once the analysis is complete, communicate the results to all workers who are, or will be, 
performing that job. The side-by-side format used in JHA worksheets is not an ideal one for 
instructional purposes. Use a narrative-style communication format to create a safe job procedure 
that is easy to understand:

Write in step-by-step format. Each step needs its own paragraph that describes the step as one 
action.

Point out the hazard: If the step involves exposure to a hazard, point out the hazard in the step. 
Include the possible injury or illness that could result from unprotected exposure to the hazard. 

Identify safety precautions: If the step involves exposure to a hazard, also point out the safety 
precautions to stay safe and healthy.

Paint a ‘word picture’: Write the procedure in a way that someone unfamiliar with the task could 
perform it safely. The safe job procedure can serve as a training document as well as a safety 
document. Avoid jargon and technical terms so new employees can easily understand the process.

Write in the second person, present tense. Treat the safe job procedure as a set of instructions. 
Tell the person who is doing the job exactly how to do it.

Write clearly. While it is important to be concise, it is more important to be clear and accurate. 
Keep sentences short. Clear writing helps make sure all workers can understand the instructions 
and follow them. If employees speak a language other than English, translate the job procedure 
into the language they speak so there is as little confusion as possible.
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Monitor and Review
Periodically reviewing your JHA ensures it is current and continues to prevent workplace accidents 
and injuries. Even if the job does not change, unnoticed hazards may become apparent. It is 
particularly important to review job hazard analyses if an illness or injury occurs.

Based on the circumstances, the job procedure may need to change to prevent similar incidents in 
the future. If an employee’s failure to follow proper job procedures results in a “close call or near 
miss”, discuss the situation with all employees who perform the job and remind them of proper 
procedures. Any time you revise a job hazard analysis, it is important to train all employees 
affected by the changes in the new job, procedures, or protective measures.

Hazard identification, and risk assessment and control are ongoing processes. Make sure to 
undertake a hazard identification and risk control analysis whenever there is a change to the 
workplace, including when work systems, tools, machinery or equipment change, or when the 
existing process is otherwise potentially out of date or no longer valid.

Forms & Attachments
On the following pages, please find the following documents:

 Workplace Hazards
 Job Hazard Analysis Worksheet
 Safe Job Procedure Form
 Job Hazard Analysis Training Documentation
 HCS Pictograms and Hazards
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Workplace Hazards

Hazard Description

Slips/Trips/Falls Conditions that result in falls (impacts) from height or walking 
surfaces (such as slippery floors, poor housekeeping, uneven 
walking surfaces, exposed ledges, etc.)

Failure Self-explanatory; typically occurs when devices exceed designed 
capacity or are inadequately maintained. 

M
ec

ha
ni

ca
l

Caught-in/ Caught-on/ 
Crush

Skin, muscle, or body part exposed to crushing, caught-between, 
cutting, tearing, shearing items, or equipment. 

Struck By Accelerated mass that strikes the body causing injury or death. 
(Examples are falling objects and projectiles.) 

Im
pa

ct

Struck Against Injury to a body part due to coming into contact with a surface in 
where the action was initiated by the person. (An example is when 
a screwdriver slips.) 

Toxic A chemical that exposes a person by absorption through the skin, 
inhalation, or through the blood stream that causes illness, disease, 
or death. The amount of chemical exposure is critical in 
determining hazardous effects. Check Safety Data Sheets (SDS), 
and/or OSHA 1910.1200 for chemical hazard information. 

Flammable A chemical that, when exposed to a heat ignition source, results in 
combustion. Typically, the lower a chemical’s flash point and boiling 
point, the more flammable the chemical. Check SDS for 
flammability information. 

C
he

m
ic

al

Corrosive A chemical that, when it comes into contact with skin, metal, or 
other materials, causes damage. Acids and bases are examples of 
corrosives. 

Chemical Reaction Self-explanatory. 

Ex
pl

os
io

n

Pressurization Sudden and violent release of a large amount of powder 
blast/gas/energy due to ignition or a significant pressure difference 
such as rupture in a boiler or compressed gas cylinder. 

Temperature Extreme Temperatures that result in heat stress, exhaustion, or metabolic 
slow down such as hypothermia or hyperthermia. 
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Shock/
Short Circuit

Contact with exposed conductors or a device that is incorrectly or 
inadvertently grounded, such as when a metal ladder comes into contact 
with power lines. 60Hz alternating current (common house current) is very 
dangerous because it can stop the heart. 

Fire Use of electrical power that results in electrical overheating or arcing to the 
point of combustion or ignition of flammables, or electrical component 
damage. 

Static / ESD The moving or rubbing of wool, nylon, other synthetic fibers, and even 
flowing liquids can generate static electricity. This creates an excess or 
deficiency of electrons on the surface of material that discharges (spark) to 
the ground resulting in the ignition of flammables or damage to electronics.

El
ec

tr
ic

al

Loss of Power Safety-critical equipment failure due to a loss of power. 

Strain Damage of tissue due to overexertion (strains and sprains), work positioning 
or repetitive motion. 

Human Error A system design, procedure, or equipment that is likely to cause error. (A 
switch goes up to turn something off). 

Er
go

no
m

ic
s

Vibration Vibration that can cause damage to nerve endings, or material fatigue that 
results in a safety-critical failure. 

Ionizing Alpha, Beta, Gamma X-rays, and neutral particles that cause injury (tissue 
damage) by ionization of cellular components. 

R
ad

ia
tio

n

Non-Ionizing Ultraviolet, visible light, infrared, and microwaves that cause injury to tissue 
by thermal or photochemical means. 

Noise Noise levels that result in hearing damage (an 8-hour time-weighted 
average greater than 85 decibels) or inability to communicate safety-critical 
information. 

Visibility Lack of lighting or obstructed vision that results in an error or other hazard. 

Weather 
Phenomena

Self-explanatory. 
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Safe Job Procedure
DO NOT undertake this job unless a supervisor has instructed you in the safe use of all equipment and 
appropriate safety precautions for work processes associated with the job. Any employee who 
undertakes this job must have explicit supervisor permission to do so.

Job Performed

Potential Hazards:

Personal Protective Equipment

Hand 
Protection

Respiratory 
Protection

Eye
Protection

Face 
Protection

Special 
Footwear

Hearing 
Protection

Special 
Clothing

Other (Specify):

Safe Work Procedures

(Attach additional sheets if necessary)

Pre-Operation

Operation

Post-Operation

Competent Personnel
These individuals are permitted to perform the job and supervise others learning to do this job

Name: Title: Contact:



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 4-18
239-825-7566



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 4-19
239-825-7566

JOB HAZARDS TRAINING

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name Signature
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Emergency Response Planning

POLICY STATEMENT
GCG Construction has implemented this policy for the protection of our employees during 
emergencies in the workplace. Teely Byrd will supervise the Emergency Action Plan.

GCG Construction will have a written Emergency Action Plan (EAP). The EAP will be posted in the 
workplace and remain available to employees for review, along with the names and job titles of every 
person in the chain of command during emergencies.

RESPONSIBILITIES
Emergency planning is a responsibility shared between GCG Construction and its employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Ensure adequate workplace safeguards against hazards, including appropriate exit routes, fire 
alarms, and fire protection systems.

 Ensure development and implementation of the EAP.
 Ensure training of employees in accordance with this policy.

Safety Committee Responsibilities
It is the responsibility of the safety committee to:

 Develop and implement the EAP.
 Train new employees in emergency action planning and provide continued employee safety 

training according to GCG Construction policy.

Employee Responsibilities
Every employee is expected to:

 Report fires or other emergencies
 Follow the EAP
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TRAINING
GCG Construction will ensure every employee is provided training on emergency planning. This 
training will be provided at no cost to the employee and held during their working hours.

Training will be provided: 

 At the time of assignment
 At least annually thereafter, annual training for all employees will be provided within one year of 

their previous training

GCG Construction will provide additional training when tasks or procedures are added or changed 
that may affect the employee’s work. It is acceptable for additional training to be limited to addressing 
only the changes or additions to the employees’ exposure.

GCG Construction will use only training material that is appropriate in content and vocabulary to the 
educational level, literacy, and language of employees.

Training Components
Teely Byrd will ensure all employees are informed and trained in the following minimum elements 
for the Emergency Action Plan and Fire Protection Program: 

 Fire hazards at the worksite
 Means of controlling or removing fire hazards at the worksite
 Procedures for reporting a fire or other emergency
 Procedures for emergency evacuation for all areas of work, including type of evacuation and 

exit route assignments
 Safe assembly areas designated for all work areas in the event of evacuation
 Procedures to be followed by employees who are requested to remain to operate critical plant 

operations before they evacuate, if applicable
 Procedures to account for all employees after evacuation
 Procedures to be followed by employees performing rescue or medical duties
 The members in the chain of command who may be contacted by employees for information 

about the plans or for an explanation of their duties under the plans
 Proper operation of fire extinguishers provided by GCG Construction if the EAP allows 

employees to fight incipient stage fires rather than evacuate
 The hazards involved in incipient stage firefighting. Employees are instructed to ensure the local 

emergency response service (Fire Department) is notified before attempting to extinguish any 
fire, and that if a fire is not immediately extinguished, or the fire recurs to evacuate immediately
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Training Records
Training records will include the following information:

 Dates of the training sessions
 Contents or a summary of the training sessions
 Names and qualifications of persons conducting the training
 Names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the training.

Emergency Action Plan
GCG Construction is committed to providing a safe workplace and ensuring procedures are in 
place to protect employees in the event of any emergency. Accordingly, GCG Construction will 
ensure there is an Emergency Action Plan, written and available to employees, that includes:

 Procedures for reporting a fire or other emergency;
 Procedures for emergency evacuation, including type of evacuation and exit route assignments;
 Procedures to account for all employees after evacuation;
 Procedures to be followed by employees performing rescue / medical duties and operating 

critical plant operations; and
 The name or job title of every employee from whom other employees can find out more about 

the plan.

Employee Involvement
The continued development and thorough implementation of the EAP is a company-wide effort that 
demands concerted effort of management, the safety committee, and all employees. Accordingly, 
employees will be involved in every step of the EAP from planning to training to implementation in 
an emergency.

Teely Byrd, or an approved designate, will review the EAP with all employees to ensure they 
understand procedures that should be followed in an emergency.

Employees should report or remedy workplace hazards and unsafe work practices as soon as they 
may do so safely.

Possible Workplace Emergencies
In the planning and implementation of GCG Construction’s EAP, employees will consider the range 
of emergencies that may require response and develop contingencies that respond to the unique 
workplace impact of these emergencies.
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Weather
Weather-related events include hurricanes, tornadoes, blizzards, floods, and severe storms. 
Supervisors must communicate unexpected schedule changes because of severe weather to 
employees as quickly as possible. Such events may result in a loss of power or communication 
and may limit the ability of first-responders to respond quickly.

Medical
Medical emergencies are the most likely workplace emergency. Response time is critical to a 
positive outcome during a severe medical emergency. Onsite medical first responders will know 
first aid and CPR, but no employee will perform first aid beyond their training or capability. If first 
aid trained, personnel are not available, stop any bleeding with firm pressure (avoiding contact with 
body fluid) and in case of choking, clear the air passages. In the event of a medical emergency, it 
is imperative to call 911 promptly.

Threat of Violence
Threats of violence can come through a range of modes of communication, directed at a single 
employee, a group of employees or the entire workplace. Every threat is serious. If you receive or 
are aware of a threat of violence, contact a member of the safety committee or a supervisor 
immediately, if you are able to do so safely. Please see the chapter on “Workplace Violence 
Prevention” for more information about how to prevent and respond to threats of violence and 
violence in the workplace.

Fire
The fire prevention plan requires involvement of all employees to prevent fire emergencies. 
Response to a fire emergency depends on whether your workplace has decided to allow all 
employees or some employees to fight incipient-stage fires. Members of the safety committee and 
supervisors may have to serve as evacuation wardens, and if the emergency action plan demands 
it, an employee may need to shut down critical operations before evacuation. A quick, orderly 
evacuation accompanied by a call to 911 is the acceptable response to an out-of-control fire.

Explosion
If there are flammable substances at your worksite, take extra care during planning to address the 
hazards they present. Explosions do not offer any warnings, and often, panic presents the biggest 
obstacle to safety in the wake of such a disaster. Further, explosions often accompany fires, 
adding complexity to fire response planning.
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Earthquake
When an earthquake strikes, the greatest risks come from above. Collapsing ceilings and falling 
objects can severely injured workers. If the workplace is in an earthquake-prone location, consider 
earthquake drills and make sure you and your coworkers know to protect their head and neck 
under sturdy furniture or against an inside wall. A severe earthquake will occupy emergency 
workers, and onsite rescue and triage may be a task that falls into the hands of the safety 
committee. No employee should perform first aid or attempt rescue beyond training or capacity to 
do so safely.

Chain of Command

During an emergency, it is critical that employees understand the chain of command in the 
emergency action plan. In consideration of chain of command, it is also important to recognize that 
the authority of local emergency response officials, like 
members of the fire department, supersedes the authority 
of any GCG Construction employee.

EMERGENCY SCENE COMMANDER

Unless the involvement is precluded by unforeseen 
contingencies, Teely Byrd acts as the scene commander in 
the event of a workplace emergency. GCG Construction 
will determine whether an emergency exists, oversee 
procedures during an emergency, and notify and 
coordinate with outside emergency services.

Emergency Scene Coordinators
The emergency action plan requires the worksite to have 
enough people trained to assist in the safe and orderly 
evacuation of employees and assist the safety 
coordinator/emergency scene commander in emergency 
procedures. The number of scene responders depends on the number of employees, the size and 
complexity of the worksite and the hazards posed by likely emergencies. Table 3 provides a good 
guideline when considering how many coordinators will be necessary to implement the EAP. 
Scene coordinators should know CPR and first aid and would benefit from additional safety 
training, including workplace violence response. Their duties in an emergency include, but are not 
limited to the following:

 Checking for employees who may be unable to evacuate;
 Knowing who may need assistance during evacuation and how to assist them;
 Coordinating emergency activities;
 Using their knowledge of workplace layout, escape routes, and hazards to ensure a swift, safe 

evacuation; and
 Verifying all employees are in designated safe areas following an evacuation

Number of Emergency Scene 
Responders for Typical 

Workplaces
Employees 

in 
Workplace

Emergency 
Scene 

Commander

Emergency 
Scene 

Coordinator

11-19 1

20-49 1-2

50-99 2-5

100-249 5-12

250+

1

12+

TABLE 3
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Emergency Reporting Procedures
Employees should report emergencies as quickly as they may do so safely. Emergencies may be 
reported through manual pull stations or other alarm systems. If the EAP requires employees to 
call Teely Byrd or other assigned staff, those numbers will be posted at every phone. Major 
emergencies demand an immediate call to 911 to prevent damage, injury, or death. After the report 
of an emergency, the alarm system will notify employees about the emergency.

WORKPLACE EVACUATION
Routes and Exits
The EAP will include a floor diagram with arrows to designate exit route assignments based on 
location within the building. There should be secondary routes and exits whenever possible. It is 
important every employee knows the building’s exit routes and keeps them free of obstacles and 
debris at all times. For more information about exit routes, please see the floor diagram and consult 
“Exit Routes” in this chapter. 

Evacuation Assistance
Scene coordinators or other assigned personnel will act as evacuation wardens to ensure 
employees move from danger to safety during an emergency. An employee designated to assist in 
evacuations will need to know which employees need extra assistance and be trained and 
prepared to offer this assistance. Further, any visitors on premises may need assistance during 
evacuations. It is useful to implement a system to account for visitors, like a sign-in sheet, to 
promote facility security and account for everyone in case of an emergency.

Services during Evacuation
Workplaces with equipment and processes that take time to shut down or with systems that may 
pose a hazard if not shut down may include, as part of the EAP, a partial evacuation procedure. 
The roles of those performing critical operations during evacuation should be clear, and anyone left 
behind must be able to recognize when to abandon the task and evacuate. The same goes for 
workplaces that plan for employees to fight incipient-stage fires.

Accounting for Employees
The emergency action plan requires GCG Construction to account for employees after an 
evacuation. Employees will gather in an established assembly area (or areas) after an evacuation. 
After the evacuation is complete, Teely Byrd or an approved designate, will perform a headcount, 
and note the names and last known whereabouts of anyone missing. Accuracy in accounting for 
employees during an evacuation is vital to prevent a dangerous search-and-rescue operation if one 
is not needed. Procedures should include a way to account for visitors, customers, and suppliers 
who are onsite as well.
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ADDITIONAL EAP PRACTICES
Sheltering in Place
Not every emergency requires evacuation. Certain contaminants and disasters present greater 
hazards outside than inside. If an emergency does not require evacuation, it may demand 
employers instead “shelter-in-place.” Teely Byrd will determine the extent of evacuation, and 
whether employees need to shelter in place. Sheltering in place means taking refuge in an interior 
room with no or few windows until the emergency has passed. In many cases, local authorities will 
issue advice to shelter-in-place via TV or radio. In case of chemical release, special precautions to 
protect against toxic atmospheres may be necessary. Including shelter-in-place preparations in the 
EAP demands a means of alerting employees in distinguishable ways and additional training on 
shelter-in-place procedures.

First Aid and Rescue
GCG Construction will ensure the availability of medical personnel for advice and consultation. In 
the absence of an onsite clinic, at least one person on staff will be trained to render first aid. An 
amount and dispersal of first aid supplies appropriate to the size of the facility, number of 
employees and hazards present will remain readily available. First aid supplies will be added or 
replaced as frequently as necessary to ensure availability. Facilities for rinsing or drenching eyes or 
body will be provided as hazards demand. First Aid kits will include or will be accompanied by 
appropriate personal protective equipment for anticipated hazards, including exposure to blood 
borne pathogens for personnel while performing first aid. More information is available in the 
chapters titled “Medical Services and First Aid” and “Bloodborne Pathogens”.

Critical Information
As part of the personnel file, there will be a record of emergency contact information for 
employees, in case an employee is unable to contact someone for themselves. The confidential 
record should include physician information and any other medical information the employee 
shares for use in case of an emergency.

Multi-employer Workplaces
If GCG Construction shares a building or worksite with other employers, consider working with 
them to develop a building-wide emergency plan. If a building-wide plan is not feasible, take all 
necessary steps to ensure the EAP does not conflict with the plans of other employers in the 
building.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 5-8
239-825-7566

PERSONAL PROTECTIVE EQUIPMENT
During some emergencies, it is necessary for an employee to encounter hazards that require personal 
protective equipment. A medical emergency involving blood, for instance, will call for gloves as 
indicated in the bloodborne pathogen exposure control plan. Training, preparation, and procedures 
will include consideration for any necessary PPE.

TRAINING AND REVIEW
GCG Construction and the safety committee will review the plan with employees covered by the plan 
as it is being developed. The plan will also be communicated to employees when they are first 
assigned to their job, when the plan changes, or when there is a change to an employee’s 
responsibilities under the plan. The plan is subject to annual review and update to reflect changes in 
the workplace and respond to new or changed hazards.

EXIT ROUTES
During an emergency, swift evacuation can ensure the safety and well-being of employees. To 
facilitate evacuation and to protect employees should an emergency require employees to evacuate, 
GCG Construction will adhere to all applicable regulations to ensure safe exit routes remain available 
to employees in case fire or other emergency demands evacuation of the workplace.

Basic Requirements
An exit route must be established and separated by fire resistant materials as quickly as possible 
during construction, and a safe means of egress must be maintained during renovation and 
demolition.

If the route connects three or fewer floor levels, construction materials separating the exit from 
other parts of the workplace must have a one-hour of fire resistance rating. (More stories call for a 
two-hour resistance rating.) An opening to an exit will only have self-closing, laboratory-tested fire 
doors as necessary to allow passage of individuals through the established route.

Enclosure and protection of openings for means of passage must occur as soon as possible after 
exterior walls/windows are in place.
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Adequate Exit Routes
GCG Construction will ensure sufficient exit routes for the workplace. While a single exit route is 
permissible in small workplaces with possible safe evacuation, two exit routes, located as far as 
practical from each other helps employees evacuate safely should one exit route be blocked. There 
will be enough exit routes to ensure safe evacuation of all employees.

Consult local codes to ensure safe means of passage in any construction. Exit stairways and 
means of egress in multi-level buildings must be provided immediately after floor decking is 
installed. In new multi-level buildings, one of the exit stairs may be obstructed for construction, but 
do not obstruct exit stairs for more than two contiguous floor levels.

Exit Discharge
Exits must discharge outside or to a space with access to the outside that is large enough to 
accommodate the number of people taking that route. For stairs that continue past the evacuation 
level, there will be indication of proper direction to discharge area.

Unlocked, Side-Hinged
Under no circumstances will an exit door be locked from the inside. Nothing can restrict the use of 
an exit door or any means of egress established in the fire protection plan in an emergency.

All exit doors will be side-hinged, with doors that swing out in the direction of exit travel, and rooms 
designed to hold more than 50 people or in a high-hazard area.

Capacity and Size Requirements
Exit routes must be able to handle the maximum occupant load for that floor. The capacity may not 
decrease as the route approaches the exit discharge.

The ceiling of an exit route must be at least seven feet six inches high. Any projection from the 
ceiling must not reach a point less than six feet eight inches from the floor.

An exit access must be at least 28 inches wide at all points. Where there is only one exit access 
leading to an exit or exit discharge, the width of the exit and exit discharge must be at least equal 
to the width of the exit access. The width of an exit route must be sufficient to accommodate the 
maximum permitted occupant load of each floor served by the exit route.

Objects that project into the exit route must not reduce the width of the exit route to less than the 
minimum width requirements for exit routes.
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Outdoor Exit Routes
An outdoor exit route must be protected by guardrails if a fall hazard is present; covered or 
protected from slipping hazards; reasonably straight, smooth, solid and level; and free of dead 
ends longer than 20 ft.

Minimize Dangers
Exit routes will be unobstructed and clear of hazardous materials or flammable furnishings. An exit 
route that goes toward a high hazard area requires barriers or partitions to provide a suitable shield 
from the hazard for workers.

Lighting and Marking
Exit routes should be adequately lit, clearly visible and marked by a sign reading “EXIT.” 
Decorations and signs must not obstruct or obscure the visibility of the exit door. If a doorway could 
be mistaken for an exit, it must be marked “Not an Exit” or a sign that identifies its use. If the 
direction to the exit is not apparent, signs must be posted to indicate the direction for evacuation.

Exit signs must be illuminated to a surface value of five foot-candles or greater. A self-luminous or 
electroluminescent sign is required to have a luminance surface value of at least .06 foot-lamberts. 
The letters on an exit sign should be at least 6” high with a stroke width of ¾”.

Construction, Repairs, Alterations
Employees may not occupy any workplace during construction, repairs, or alterations unless all exit 
routes and required safety standards are maintained. GCG Construction will ensure removal of or 
appropriately minimize hazards beyond normal conditions during construction activities.

FORMS
On the following pages, please find the Emergency Action Plan form, which may be reproduced freely 
by GCG Construction for the purposes of implementing and maintaining a safety and health program.
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EMERGENCY ACTION PLANS 1 OF 3

Company Name: 
Job Location:
Street Address: 
City:                   State:                      ZIP Code:  
Prepared By:  
Title:                                                                       Phone Number:
Signature:                                                               Date:

PURPOSE
This plan is for the safety and well-being of company employees. It identifies necessary 
management and employee actions during fires and other emergencies. Education and training are 
provided so that all employees know and understand the Emergency Action Plan.

LOCATION OF PLAN
The Emergency Action Plan can be found at the station or office of:    

Upon request, an OSHA representative may obtain a copy of the plan from:

EXIT ROUTES
Draw a diagram of jobsite or facility exit routes in space below. Locate meeting place or “Roll-Call” 
area on diagram
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EMERGENCY ACTION PLANS 2 OF 3

ACCOUNTING FOR EMPLOYEES
After exiting jobsite or facility, all employees are to assemble for “Roll-Call” at this location:
Note location on above diagram

The following are responsible for ensuring that employees comply with this requirement:

Name and Title:

Name and Title:

CRITICAL OPERATIONS
To minimize damage from the emergency, the following personnel are responsible for shutting down 
the listed critical operations:
Personnel Names Critical Operations

As soon as shutdowns are completed, the employees who performed critical operations must take 
the nearest exit route in accordance with general emergency procedures.

RESCUE AND MEDICAL DUTIES
The following personnel are certified and trained in both CPR and general first aid. 

Name and Title Phone Number

REPORTING EMERGENCIES
The following personnel have the duty of contacting public responders to come to the emergency 
scene. The personnel are listed in descending order of availability:
Name and Title Phone Number
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EMERGENCY ACTION PLANS 3 OF 3

ALARM SYSTEMS AND NOTIFICATION OF EMERGENCIES
In the event of a workplace or facility emergency, employees will be notified as follows:

TYPES OF EVACUATION
OSHA requires GCG Construction to have an established system of types of evacuation to follow for 
different emergency circumstances. The following listing represents GCG Construction policy for 
various emergency situations:
PARTIAL EVACUATION:  Code Yellow – 3 rings or horn blasts
RESPONDERS (trained extinguisher personnel and trained rescue and medical personnel)
FULL EVACUATION:  Code Red – 4 rings or horn blasts:  RESPONDERS (n/a)
NOTE:  If there is more than one evacuation type, the alarm signal for each must be distinctive.
OTHER:  (describe)

PUBLIC EMERGENCY RESPONSE INFORMATION
911 emergency services DO / DO NOT cover the area this Emergency Action Plan covers. (circle one)

Local Police Department:

Local Fire Department:

Local Ambulance/EMS:

Local Hospital:

FURTHER INFORMATION
For further information or explanation about any duties under this Plan, contact:

Name and Title:

Name and Title:

This Emergency Action Plan is authorized and approved by (Name and Title):

Name (print): ___________________________ Title: ______________________________

Signature: ________________________________________________________________
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Accident Investigation

POLICY
Safety incidents indicate the failure of safety control systems and demand changes to prevent future 
harm. In order to implement necessary changes and prevent future harm, GCG Construction will 
investigate accidents and near misses to identify causes and make safety recommendations.

The primary purpose of workplace accident investigations performed by GCG Construction is to find 
facts to guide future actions, not to find fault or assign blame.

Fatalities and catastrophes, defined as events that require inpatient hospitalization of three or more 
employees, must be reported to OSHA within eight hours. Serious accidents where an employee is 
admitted to a hospital for treatment or observation because of injuries suffered from a workplace 
accident must be reported to OSHA within 24 hours.

If an employee with an occupational injury or illness receives a medical emergency procedure, Teely 
Byrd or designate will document the incident on OSHA’s Form 301, “Injury and Illness Incident 
Report”, and record the injury or illness on OSHA’s Form 300, “Log of Work Related Injuries and 
Illnesses”. See “29 CFR 1904.7 — Recordkeeping Forms and Recording Criteria” for more 
information.

RESPONSIBILITIES
Accident investigations are a responsibility shared between GCG Construction and its employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Provide accident investigation training
 Ensure that every accident is investigated to find and remedy the root causes
 Respond promptly to any recommendation following an accident
 Take corrective actions to prevent the recurrence of an accident
 Avoid blaming individuals in incident investigations for safety purposes
 Report to the appropriate authority, as required by law, any catastrophe, fatality, injury or work-

related illness
 Share with employees the findings of accident investigations

Safety Committee Responsibilities
It is the responsibility of the GCG Construction safety committee to:

 Help establish and maintain an accident investigation procedure that encourages employee 
involvement, management support, and company-wide accountability

 Provide support to respond to recommendations and implement changes to prevent future 
incidents

 Review workplace safety incidents to identify areas of concern and recommend necessary 
actions
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Employee Responsibilities
Every GCG Construction employee is expected to:

 Immediately report any work-related accident, injury, or near miss
 Actively cooperate with investigators during accident investigations
 Participate in recommending changes to processes, systems, and the workplace, and in helping 

to implement changes as necessary to prevent future accidents

TRAINING
GCG Construction will ensure all employees are provided training on their role in the accident 
investigation process. This training will be provided at no cost to the employee during working hours. 

GCG Construction will use only training material that is appropriate in content and vocabulary to the 
educational level, literacy, and language of employees.

Training Components
Teely Byrd will ensure that all employees at GCG Construction are informed and trained in the 
following minimum elements for accident investigation:

 What an accident is and why accidents occur
 What a near-miss is
 How to report an accident
 A general overview of the accident investigation process
 Why accident investigations are important, and the purpose of them
 Different levels of causes for accidents

Managers, Supervisors and Safety Committee Members will complete training in the following 
minimum elements for accident investigation:

 Learning the legal requirements of accident reporting
 Securing an accident scene
 Planning an accident investigation
 Collecting information from an accident scene
 Conducting interviews as part of an accident investigation
 Photographing and sketching an accident
 Creating a timeline of an accident
 Learning root-cause analysis techniques
 Compiling accident investigation reports
 Recommending change to prevent accidents
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Training Records
GCG Construction will maintain training records for three years from the date on which the training 
occurred.

The following information must be included:

 Dates of the training
 Contents or a summary of the training
 Names and qualifications of persons conducting the training
 Names and job titles of all persons attending the training

POLICY
Background
It is easy to think of an accident simply as a single event that results in injury or illness to an 
employee, or in property damage. In reality, an accident is the culmination of a series of events. 
Accidents are the end of an unplanned, unintended, and undesired process. They are complex, 
and in some industries exceedingly rare, often with several events that can be identified as causes.

It is also easy to think of accidents as being the result of poor chance or fate. However, a 
competent person can examine workplace conditions, behaviors, and underlying systems to predict 
what kind of accidents will occur. There is certainly an element of chance in every incident. 
However, most accidents can be prevented by eliminating and controlling workplace hazards.

A serious accident may result in disability, severe property damage, or even death; a minor 
accident may only cause an inconvenience; near misses may not harm anyone or anything. 
However, nearly all accidents and near misses point to failures in safety systems that demand a 
closer look to prevent more harm in the future.

Investigations
An accident investigation may have different purposes, including:

 Identifying and describing the actual course of events
 Identifying the direct and root causes / contributing factors of the accident
 Identifying risk-reducing measures to prevent future, comparable accidents
 Investigating and evaluating the basis for potential criminal prosecution
 Fulfilling legal requirements or processing workers’ compensation claims
 Evaluating the question of guilt in order to assess the liability for compensation

Police, insurance investigators, and safety regulators may investigate an accident for other 
reasons, but GCG Construction accident investigations emphasize finding the root causes of the 
accident to prevent future accidents from happening again. 
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Investigators are interested in not only individual harmful 
events, but also the events, systems, and processes that 
led to the accident. Accident investigations need to 
determine exactly what happened, but more importantly, 
must look for deeper causes — the how and why.

Incidents that involve no injury or property damage should 
still be investigated to determine which hazards should be 
corrected. The same principles apply to a quick inquiry of a 
minor incident, and to the more formal investigation of a 
serious event.

Procedures for Accident Investigations
The best time to develop accident investigation procedures 
is before the accident occurs.

The plan should include procedures that determine:

 Who to notify when an accident occurs
 Who may notify outside agencies (fire, police, etc.)
 Who will conduct investigations
 Who will maintain recordkeeping documents
 What training is required for accident investigators
 Who receives and acts on investigation reports
 Timetables for conducting hazard correction 

At GCG Construction, pre-accident investigation planning is a team effort between the safety 
committee and Teely Byrd. Nevertheless, there are some key steps to help ensure an accident 
investigation will accomplish its goal of preventing future incidents. See Figure 1 for an outline of 
the general steps of an accident investigation.

Reporting Accidents
GCG Construction will investigate all lost-time injuries. Any fatality, or the hospitalization of three or 
more employees, must be reported to OSHA within eight hours. 

Effective January 1, 2015 any accidents resulting in hospitalization, amputation, and eye loss must 
be reported within 24 hours (amputations do not include avulsions, enucleations, deglovings, 
scalpings, severed ears, or broken/chipped teeth.)

Employees will report all accidents and near-miss incidents that result in personal injury, property 
damage, chemical spills, or other emergencies to the assigned supervisor at the time of the event. 
In addition, emergency medical services, the fire department, and hazmat services will be 
immediately summoned as needed.

FIGURE 1
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NOTE: Effective Jan. 1, 2017, OSHA will require certain employers to electronically submit injury and 
illness data that they are already required to record on their onsite Injury and Illness forms.

The new reporting requirements will be phased in over two years:

Establishments with 250 or more employees in industries covered by the recordkeeping regulation 
must submit information from their 2016 Form 300A by July 1, 2017. These same employers will be 
required to submit information from all 2017 forms (300A, 300 and 301) by July 1, 2018. Beginning in 
2019 and every year thereafter, the information must be submitted by March 2.

Establishments with 20-249 employees in certain high-risk industries must submit information from 
their 2016 Form 300A by July 1, 2017, and their 2017 Form 300A by July 1, 2018. Beginning in 2019 
and every year thereafter, the information must be submitted by March 2.

For a complete list of industries that fall into the “high risk” category, please refer to the compliance 
section of the following OSHA web location: https://www.osha.gov/recordkeeping/finalrule/index.html

IMMEDIATE ACTION
Secure Accident Scene
The first action to take at an accident scene is to prevent further injuries and make the area safe. 
Administer first aid (or ensure it is administered) or summon appropriate emergency responders as 
necessary.

Sometimes, an investigation can begin while the victim is being assisted by emergency 
responders. However, the priority is always taking care of the victim, and usually investigations 
don’t begin until emergency response is completed. Material evidence will most likely not be in its 
original location, but effective interviews can shed light on the scene at the time of the accident.

At this point, gathering as much pertinent information as possible for later analysis takes priority 
over determining the cause of the accident, but the top priority should always be the safety and 
well-being of workers and the public.

Preliminary Investigation
It is important to start the investigation as soon as possible. Significant elapsed time between the 
accident and the investigation can lead to a deterioration of evidence and undermine the accuracy 
of the investigation.

Material Evidence
There is a temptation to clean up the accident scene immediately so people can get back to work, 
but an effective procedure will protect material evidence for the investigation. 

It is important to secure the scene of an accident quickly and effectively. Tape, rope, cones, or 
even personnel, can secure the accident scene.
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Plan Investigation
Most investigation planning should happen well in advance of an accident. However, some details 
of the investigation can only be seen after the fact. The nature of the accident will determine the 
extent of the investigation, the resources that will be needed, what types of investigative processes 
will be required, who will need to be interviewed, etc.

Build Team
Ideally, someone experienced in accident causation and investigative techniques will conduct 
accident investigations. An investigator who is also fully knowledgeable of the work processes, 
procedures, peoples, and general work environment of a particular situation will be able to shed 
some light on the causes of the accident.

In most cases, the supervisor should help investigate, together with at least one employee 
representative from the safety committee, the safety coordinator and/or whoever is in charge of 
worksite inspections.

Other members of the team can include:

 Employees with knowledge of the work
 A union representative, if applicable
 Employees with experience in investigations
 An impartial expert from outside GCG Construction

It is important the team represent a variety of expert perspectives on workplace safety and the job 
being performed when the accident happened. However, everyone on the team should be trained 
in appropriate investigative techniques and not be involved in any disciplinary proceedings that 
might emerge out of the incident, if possible.

It is important to keep the safety-related aspect of the investigation separate from any possible 
disciplinary action. Accident investigations will always focus on identifying safety failures and 
remedying them promptly.

Collect Information
The next step is to gather useful information about what directly and indirectly contributed to the 
accident. When collecting information to understand an incident or accident, consider all possible 
sources.

Photograph and Video
Photographs and video recording can help in the preparation of a report, as well as in analyzing 
conditions at the site of the incident. Photographic evidence should be taken as soon as safely 
possible.
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Following are some techniques useful in taking photographs at incident scenes:

 Photograph the overall area before moving to detail the precise incident site.
 Take photos from different perspectives and angles—close-up and from a distance.
 Use witnesses to help you decide what to shoot, and note their comments.
 Record what photos you take in a log that includes details like when the shot was taken, by 

whom, where, what the shot contains, identifying number on a sketch of the area, and a brief 
description of what the photograph is trying to identify.

 Keep the photos in a safe place along with notes, evidence, and sketches from the accident 
investigation. 

 Narrate video with details like those above.

Sketch Scene
Sketches complement information in photos or video, indicating distances among elements of the 
accident scene. It is important to be as precise as possible when making sketches.

Following are some things to remember:

 Make sketches large and clear
 Include basic facts (date, time, location, identity of objects, victims, etc.)
 Define spatial relationships with identifiable points of reference and compass directions
 Include important measurements, and note key concepts
 Indicate what has been included in photographs
 Mark where people were standing

Eventually, a precise diagram can reflect the information in a sketch, but it is important to get as 
much information as possible immediately after the accident.

Interview Witnesses
Interviewing witnesses is the easiest way to gain an understanding of how the accident occurred, 
and the conditions that led to it. Witnesses include people who saw the incident, such as any 
injured people, and others whose behavior, actions and/or inactions— either intentionally or 
unintentionally—contributed to the incident. This can include supervisors and trainers, maintenance 
personnel, and anyone else tied to the investigation.
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When interviewing, it is important to remember emotions can run high in the wake of an accident, 
especially a catastrophic one. The accident investigation is a cooperative effort to create a safer 
workplace by gathering and understanding information. Keep an open mind and listen with a calm, 
relaxed, unhurried demeanor.

 Use a voice recorder only with permission; if possible, offer a copy of the recorded conversation, 
or a transcription, to the interviewee. 

 Express to the individual that the information given is important, but put the person at ease. 
Explain the purpose of the interview and your role. Express sincere concern regarding the 
accident and your desire to prevent a similar occurrence. 

 Interview witnesses separately, and ensure witnesses can discuss the incident with you in 
relative privacy where possible. Don’t promise confidentiality though. 

 Take the witness to the scene if they are comfortable. If you can’t conduct a private interview at 
the location, find an office or meeting room that the interviewee considers a "neutral" location.

 Allow witnesses to have a support person present, but ensure the support person is not directly 
linked to the incident and is not a witness. If there is a collective bargaining agreement, and a 
worker requests union representation, do not continue the interview until representation has 
been secured. 

 Direct an eyewitness to "explain what happened" in their own words. If you don’t ask them to 
explain, you may be left with a simple "Yes” or No" response, which is not as helpful. Open-
ended questions elicit much more information than closed-ended questions. “Why” questions 
can put an interviewee on guard. Look for facts and observations; ignore speculation. 

 Take notes casually, but with care. Allow the interviewee to review notes of the interview to 
ensure accuracy and help bring details to mind. Give the interviewee a copy of the notes you 
take to help reduce any thought that you’re trying to conceal information.

 Repeat the facts and sequence of events back to the person to avoid misunderstanding, and to 
establish the correct version of events.

 Request interviewees to offer their own suggestions as to how the incident could have been 
avoided.

 Conclude interviews by thanking interviewees for their contribution. Ask them to contact you if 
they think of anything else. If possible, tell witnesses personally of the outcome of the 
investigation before it becomes public knowledge.
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Consult Records
When searching for information, investigations should continue after evaluating the scene of the 
accident, collecting physical evidence, and interviewing the people involved. Documents related to 
the incident can provide incredible insight into the causes of an accident; especially root causes.

Some examples of useful documents include:

 Technical data sheets
 Health and safety committee minutes
 Inspection reports
 Company policies
 Maintenance reports
 Past accident reports
 Job hazard analyses and safe-work procedures
 Training records and reports
 Work schedules
 Injury and illness logs
 Any other document that may shed light on the safety-related systems in place where the 

accident took place

Determining the causes of the accident based on available information may be difficult because 
events must be analyzed not only to identify direct causes for the accident, but also related root 
causes. “Surface” causes can be obvious. However, it may take a great deal of additional time to 
unearth weaknesses in management systems, or other root causes that contributed to the 
conditions and practices associated with the accident.

ORGANIZE AND ANALYZE THE FACTS
Develop Sequence of Events
When all of the evidence is collected, and all the interviews are complete, a timeline of the accident 
should emerge. Each event on the timeline describes an actor and an action. The actor effects 
change through action or inaction. Actors do not have to be personnel. Equipment or processes 
can affect the system to precipitate an accident.

When developing the sequence of events, do not hesitate to stretch the timeline further back as 
deeper causes begin to emerge. Accidents often result from long-term oversights and failures that 
have taken some time to have a negative impact.

If gaps in the timeline are apparent, they need to be filled in. If re-interviewing witnesses or 
investigating the evidence fails to fill the gaps, develop an “educated guess” supported by the rest 
of the timeline and available evidence.

The sequence of events should describe what happened in such a way that someone unfamiliar 
can understand what likely happened.
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Determine the Causes
When the timeline is established, the next step is to determine the causes of the accident. The key 
question for an investigator to establish cause is “Why?” Why did an unsafe condition emerge in 
the workplace? Why did the worker end up exposed to the unsafe condition? Determining the root 
causes of an accident requires asking “Why?” over and again.

Implement Solutions
Although an accident investigation can be a reactive safety process, it typically ends in 
recommendations for effective control strategies and system improvements that will help prevent 
similar accidents in the future.

WRITE THE REPORT
An accident or incident investigation aims to create systemic change and ensure everyday safeguards 
remain in place to reduce risk and promote safety in the workplace. However, the information 
uncovered in the investigation, and recommendations that come from the investigation, need to be 
available to people with authority. A report that includes the pertinent information about the causes of 
an incident, as well as concrete recommendations, helps the investigation to positively impact the 
safety culture of GCG Construction.

Please see the “Accident/Incident Report” at the end of this chapter for an example template for an 
incident report.

Background: This section of the report covers the basic information about the accident: when and 
where the accident occurred, who was involved, etc.

Description: The description of the incident should be a timeline of the incident—a step-by-step 
narrative of what occurred. The incident and the findings of the investigation will determine how far 
before and after the incident itself, the narrative should stretch. Include enough information to give a 
person who was not there a clear understanding of the accident. Be specific. Include a diagram of the 
event.

Findings: Report results of the root-cause analysis with complete thoughts, not short notes. 
Remember to describe both hazardous conditions and unsafe actions. Findings need to include direct 
and indirect surface causes. Findings should also clearly outline the root causes of the accident and 
frame recommendations. Remember, the point of the investigation is not to assign blame. Findings 
will describe unsafe actions of individuals, but any lack of hazard controls, or deficient safety systems, 
at the organizational level is what the report aims to remedy.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 6-11
239-825-7566

Recommendations: Recommendations can only be as effective as 
the findings on which they are based. In the report, 
recommendations need to be specific and help those in authority 
take the first steps to implement the recommendations. Include who 
will be responsible to implement the recommendations, a timeline, 
and estimated cost—if that can be determined. 

Summary: Review the causes of the accident and the corrective 
steps that are recommended.

Review and Follow-up: This can be included as part of the 
recommendations. Necessary changes require a system of 
accountability. Suggesting a specific timeframe and specific 
individuals with appropriate authority to enact recommendations will 
drive the needed changes. Incorporating accident follow-up and 
accountability into safety committee activities is a useful way to 
build widespread accountability for the types of safety system 
changes workplace accidents often demand.

Attachments: Be sure to include with the report the notes from 
interviews, as well as photographs and any other pertinent 
information and evidence from the investigation.

POLICY EVALUATION AND RECORDKEEPING
Accident investigation procedures and this policy will be evaluated 
annually and revised as necessary.

Reporting Catastrophes and Fatalities
Fatalities and catastrophes—defined as events that require 
inpatient hospitalization of three or more employees—must be 
reported to OSHA within eight hours. Serious accidents, in which 
an employee is admitted to a hospital for treatment because of 
injuries suffered from a workplace accident, must be reported to 
OSHA within 24 hours. Call 1-800-321-OSHA (1-800-321-6742) 
to report these events.

SICs of recordkeeping-exempt industries
525 Hardware Stores
542 Meat and Fish Markets
544 Candy, Nut, and Confectionary Stores
545 Dairy Products Stores
546 Retail Bakeries
549 Miscellaneous Food Stores
551 New and Used Car Dealers
552 Used Car Dealers
554 Gasoline Service Stations
557 Motorcycle Dealers
56 Apparel and Accessory Stores
573 Radio, Television, and Computer Stores
58 Eating and Drinking Places
591 Drug Stores and Proprietary Stores
592 Liquor Stores
594 Miscellaneous Shopping Goods Stores
599 Retail Stores, Not Elsewhere Classified
60 Depository Institutions (Banks and 

Savings Institutions)
61 Non-depository Institutions (Credit 

Institutions)
62 Security and Commodity Brokers
63 Insurance Carriers
64 Insurance Agents, Brokers, and Services
653 Real Estate Agents and Managers
654 Title Abstract Offices
67 Holding and Other Investment Offices
722 Photographic Studios, Portrait
723 Beauty Shops
724 Barber Shops
725 Shoe Repair and Shoeshine Parlors
726 Funeral Service and Crematories
729 Miscellaneous Personal Services
731 Advertising Services
732 Credit Reporting and Collection Services
733 Mailing, Reproduction, and Stenographic 

Services
737 Computer and Data Processing Services
738 Miscellaneous Business Services
764 Re-upholstery and Furniture Repair
78 Motion Picture
791 Dance Studios, Schools, and Halls
792 Producers, Orchestras, Entertainers
793 Bowling Centers
801 Offices and Clinics of Medical Doctors
802 Offices and Clinics of Dentists
803 Offices of Osteopathic Physicians
804 Offices of Other Health Practitioners
807 Medical and Dental Laboratories
809 Health and Allied Services, Not 

Elsewhere Classified
81 Legal Services
82 Educational Services (Schools, 

Colleges, Universities, and Libraries)
832 Individual and Family Services
835 Child Day Care Centers
839 Social Services, Not Elsewhere 

Classified
841 Museums and Art Galleries
86 Membership Organizations
87 Engineering, Accounting, Research, 

Management, and Related Services
899 Services, Not Elsewhere Classified

FIGURE 2
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OSHA’s Form 300, 300A and 301
Unless a company is in a low-hazard industry (see list at right) or employs 10 or fewer individuals, 
all recordable injuries and illnesses must be recorded appropriately. See “1904.7 — 
Recordkeeping Forms and Recording Criteria.”

If an employee with an occupational injury or illness receives a medical emergency procedure, 
Teely Byrd or designate will document the incident on OSHA’s Form 301 “Injury and Illness 
Incident Report” and record the injury or illness on OSHA’s Form 300 “Log of Work Related Injuries 
and Illnesses”.

Yearly, OSHA’s form 300A “Summary of Work-Related Injuries and Illnesses”, will be completed 
based on the information in form 300 and posted between February 1 and April 30 of the year 
following the year covered by the form.

FORMS & ATTACHMENTS
Please find the documents listed below on the following pages:

 Accident/Incident Report
 Accident Investigation Training Documentation

These forms may be reproduced freely by GCG Construction for the purpose of implementing and 
maintaining a safety and health program.

OSHA reporting forms and work-related injury and illness logs are available at:

http://www.osha.gov/recordkeeping/new-osha300form1-1-04.pdf
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ACCIDENT/INCIDENT REPORT FORM 1 OF 4

Date of Accident Time Day of Week

□ S  □ M  □ T  □ W  □ T  □ F  □ S

Shift

□1  □2  □3

Department

INJURED PERSON
Name:

Age: Phone:

Address:

Job Title: Supervisor Name:

Length of Employment at Company: Length of Employment at Job:

Employee Classification:    □  Full Time   □  Part Time   □  Contract   □  Temporary

NATURE OF INJURY □  Bruising □  Dislocation

□  Strain/Sprain □  Scratch/ Abrasion □  Internal

□  Other (specify) Injured Body Part 
:

□  Fracture □  Amputation □  Foreign Body Remarks:

□  Laceration/Cut □  Burn/Scald □  Chemical Reaction

TREATMENT

□  First Aid

□  Emergency Room

□  Dr.’s Office

□  Hospitalization

Name and Address of Treating Physician or Facility:

DAMAGED PROPERTY
Property, Equipment, or Material Damaged Describe Damage:

Object or Substance Inflicting Damage:
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ACCIDENT/INCIDENT REPORT FORM 2 OF 4

INCIDENT DESCRIPTION
Describe what happened (attach photographs or diagrams if necessary):

Make sketches or illustrations to help describe incident:
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ACCIDENT/INCIDENT REPORT FORM 3 OF 4

ROOT CAUSE ANALYSIS (Check All that Apply)
Unsafe Acts Unsafe Conditions Management Deficiencies

□ Improper work technique □ Poor workstation design/layout □ Lack of written policies & 
procedures

□ Safety rule violation □ Congested work area □ Safety rules not enforced

□ Improper PPE or PPE not 
used □ Hazardous substances □ Hazards not identified

□ Operating without authority □ Fire or explosion hazard □ PPE unavailable

□ Failure to warn or secure □ Inadequate ventilation □ Insufficient worker training

□ Operating at improper 
speeds □ Improper material storage □ Insufficient supervisor training

□ Bypassing safety devices □ Improper tool or equipment □ Improper maintenance

□ Guards not used □ Insufficient knowledge of job □ Inadequate supervision

□ Improper loading or 
placement □ Slippery conditions □ Inadequate job planning

□ Improper lifting □ Poor housekeeping □ Inadequate hiring practices

□ Servicing machinery in 
motion □ Excessive noise □ Inadequate workplace inspection

□ Horseplay □ Inadequate hazard guards □ Inadequate equipment

□ Drug or alcohol use □ Defective tools/equipment □ Unsafe design or construction

□ Unnecessary haste □ Insufficient lighting □ Unrealistic scheduling

□ Unsafe act of others □ Inadequate fall protection □ Poor process design

□ Other: □ Other: □ Other:

ACCIDENT / INCIDENT ANALYSIS
Using the root-cause analysis list, explain the cause(s) of the incident in as much detail as 
possible. Attach a sheet if there is not enough room.

How bad could the accident have been?
□ Very Serious   □ Serious   □ Minor

What is the chance of the accident 
happening again?

□ Frequent   □ Occasional   □ Rare
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ACCIDENT/INCIDENT REPORT FORM 4 OF 4

RECOMMENDATIONS AND FOLLOW-UP

Describe actions that will be taken to prevent 
recurrence:
(attach another sheet if necessary)

Deadline By Whom Complete

SUMMARY

INVESTIGATION TEAM

Name Signature Position
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First Aid & Medical Services

POLICY STATEMENT
GCG Construction is committed to the safety and health of our employees and to ensuring prompt 
medical attention for any injury that occurs at work.

Part of that commitment includes having readily available medical personnel. Where there is no 
medical facility close to the worksite, Teely Byrd and other personnel as needed will be trained to 
provide first aid. First-aid kits are located at: In the project trailer & office

GCG Construction will provide, at no cost, medical services for employee evaluations, employment 
requirements, and special conditions of work.

RESPONSIBILITIES
The availability of medical attention in the event of a medical emergency is a responsibility shared 
between GCG Construction and its employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Ensure every employee receives training that explains the first-aid response plan.
 Determine who must be trained to render first aid and ensure every employee expected to 

render first aid will be trained in appropriate practices and techniques, including response to 
site-specific hazards.

 Ensure the first-aid response plan, amount of first-aid-trained personnel, first-aid equipment and 
all other hazard controls reflect workplace hazards as determined in job hazard analyses and 
worksite inspections.

 Ensure first-aid kits remain fully stocked and any emergency response equipment is in good 
repair.

 Respond to recommendations and concerns from GCG Construction employees and the safety 
committee.

Safety Committee Responsibilities
It is the responsibility of the GCG Construction safety committee to:

 Participate in the creation of a first-aid response plan.
 Participate in all job hazard analyses and recommend changes to the first-aid policy and first aid 

response plan to increase workplace safety.
 Recommend changes to first-aid policy and procedures.
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Employee Responsibilities
Every GCG Construction employee is expected to:

 Follow the first-aid policy and the first-aid response plan
 Understand the hazards presented by “Good Samaritan” first aid response

TRAINING
GCG Construction will ensure every employee receives training that covers the GCG Construction 
first-aid response plan. All personnel expected to render first aid will be certified by an approved first-
aid training organization. All training for workplace safety will be provided at no cost to the employee 
during working hours.

GCG Construction will provide training: 

 At the time of assignment to tasks where occupational exposure may take place.
 At least annually thereafter, annual training will be provided within one year of previous training.

GCG Construction will use only training material that is appropriate in content and vocabulary to 
educational level, literacy, and language of employees.

Training Components
The training program for medical services and first aid will contain at a minimum the following 
elements: 

 Location and contents of workplace first-aid kits
 “Good Samaritan” hazards and bloodborne pathogens
 Self-care and incident reporting

The person conducting the training will be knowledgeable in the subject matter of the training 
program as it relates to the workplace.

Any GCG Construction employee who is expected to render first aid as part of his or her job duties, 
will receive additional training from an external organization (e.g. American Heart Association, 
American Red Cross, and the National Safety Council) including, but not limited to:

 Recommended first-aid practices, especially those that may be necessary for hazards specific 
to the GCG Construction workplace

 Bloodborne pathogen exposure control
 Cardiopulmonary resuscitation incorporating use of automated external defibrillators (if present 

at worksite)

If a third-party first aid training provider is unable to provide first aid training specific to hazards at 
GCG Construction, first aid responders require supplementary training over the appropriate 
response to injuries that may result from worksite-specific hazards.
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Potential First Aid Training Elements
OSHA suggests a number of elements to include when planning first-aid training programs. 

Teaching Methods
Training programs should incorporate the following principles:

 Basing the curriculum on a consensus of scientific evidence where available
 Having trainees develop “hands-on” skills through the use of mannequins and partner practice
 Having appropriate first-aid supplies and equipment available
 Exposing trainees to acute injury and illness settings as well as to the appropriate response 

through the use of visual aids
 Including a course information resource for reference both during and after training
 Allowing enough time for emphasis on commonly occurring situations
 Emphasizing skills training and confidence-building over classroom lectures
 Emphasizing quick response to first-aid situations

First Aid Training Elements
The training program should include instruction in repositioning ill/injured victims to prevent further 
injury

Preparing to Respond to a Health Emergency
The training program should include instruction or discussion in the following:

 Prevention as a strategy in reducing fatalities, illnesses and injuries
 Interacting with the local EMS system
 Maintaining a current list of emergency telephone numbers (police, fire, ambulance, poison 

control) accessible to all employees
 Understanding the legal aspects of providing first-aid care, including Good Samaritan 

legislation, consent, abandonment, negligence, assault and battery, State laws and regulations
 Understanding the effects of stress, fear of infection, panic; how they interfere with performance; 

and what to do to overcome these barriers to action
 The importance of universal precautions and body substance isolation to provide protection 

from bloodborne pathogens and other potentially infectious materials
 Learning about personal protective equipment — gloves, eye protection, masks, and respiratory 

barrier devices
 Appropriate management and disposal of blood-contaminated sharps and surfaces; and 

awareness of OSHA’s Bloodborne Pathogens standard 29 CFR 1910.1030
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Training Records
Training records will include the following information:

 Dates of the training sessions
 Contents or a summary of the training sessions
 Names and qualifications of persons conducting the training
 Names and job titles of all persons attending the training sessions

GCG Construction will maintain employee-training records for 3 years from the date on which the 
training occurred.

First aid training courses provided to GCG Construction employees will include instruction in 
general and workplace hazard-specific knowledge and skills. 

First-aid trained employees should repeat training periodically to maintain and update knowledge 
and skills.

PLANNING
As with any element of the GCG Construction Safety and Health Program, the first-aid response plan 
demands leadership from management and the active involvement of employees. The goal is a first-
aid response plan based on hazards in the workplace and training for employees according to the 
risks they face while performing their job duties.

First Aid Response Planning
Teely Byrd, working with members of the safety committee, will determine a first-aid response plan 
appropriate to the worksite.

The first-aid response plan can be incorporated into the emergency action plan and will:

 Fit the work location, type of work, and environmental conditions
 Identify available EMS, their numbers and where they are posted
 Describe the type of first-aid training employees receive, if applicable
 Identify the location(s) of first-aid supplies and/or first-aid station
 Identify the contents of first-aid kits
 Describe how first-aid supplies, kits and equipment will be inspected and maintained and by 

whom
 List all first-aid trained employees
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Emergency Medical Services
Knowledge of available emergency medical services and their estimated response times to the 
worksite throughout the day can be useful when planning the first-aid response plan.

Sharing First Aid Response Plan Information
First-aid policies and procedures are most effective when they are in writing. Whether in writing or 
not, the first-aid response plan needs to be communicated in such a way that every worker, can 
understand and follow the plan.

IMPLEMENTATION
Hazard Assessment
A job hazard analysis (see chapter on “Job Hazard Analysis”) will define the extent and nature of 
first-aid training for a given job and determine the first-aid supplies that need to be available.

First Aid Kits
First-aid supplies will remain available in adequate quantities and be readily accessible at In the 
project trailer & office. The contents of the kit listed in The American National Standard (ANSI) 
Z308.1-1998 "Minimum Requirements for Workplace First-aid Kits" (table 1) should be adequate 
for most small worksites. Teely Byrd or the appropriate safety committee member(s) will determine 
the need for additional first-aid kits at the worksite, additional types of first-aid equipment and 
supplies, and additional quantities and types of supplies in first-aid kits to accommodate larger 
operations or multiple operations conducted at the same location

ANSI Z308.1-1998
Minimum Requirements for Workplace First-aid Kits

Quantity Description

1 ea. absorbent compress (at least 4” X 8”)

16 ea. adhesive bandages (1” X 3”)

5 yd. adhesive tape

10 ea. antiseptic applications (.5g)

6 ea. burn treatment applications (.5g)

4 ea. sterile pads (at least 3” X 3”)

2 pr. medical exam gloves

1 ea. Triangular bandage (at least 40” X 40” X 56”)

TABLE 1
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MEDICAL RESPONSE
Responding to Medical Emergencies
A wide variety of medical emergencies can occur in the workplace; however, they can be divided 
into two categories, life threatening, and non-life threatening. It’s important for GCG Construction 
first aid providers to be trained to deal with situations as they arise, and to be able to recognize the 
severity of the emergency. Medical emergencies can include, but are not limited to:

 Chest pain
 Stroke
 Impalements
 Crushing
 Electrocution
 Severe bleeding
 Breathing problems
 Anaphylactic reaction
 Hypoglycemia in diabetics taking insulin
 Seizures
 Pregnancy complications
 Abdominal injury
 Reduced level of consciousness

Assessing the Scene and the Victim(s)
The top priorities of first aid providers when responding to a medical emergency are”

 Assessing the scene for safety, number of injured, and nature of the event
 Assessing the toxic potential of the environment and the need for respiratory protection
 Establishing the presence of a confined space and the need for respiratory protection and 

specialized training to perform a rescue
 Prioritizing care when there are several injured
 Assessing each victim for responsiveness, airway patency (blockage), breathing, circulation, 

and medical alert tags
 Taking a victim’s history at the scene, including determining the mechanism of injury
 Performing a logical head-to-toe check for injuries
 Continuous monitoring of the victim
 Early activation of EMS
 Safely moving and rescuing victims
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RESPONDING TO LIFE-THREATENING EMERGENCIES
First aid training should be designed for the specific worksite and include first-aid instruction for the 
management of the following:

Breathing Problems
The training program should be designed or adapted for the specific worksite and may include first-
aid instruction in the following:

 Establishing responsiveness
 Establishing and maintaining an open and clear airway
 Performing rescue breathing
 Treating airway obstruction in a conscious victim
 Recognizing asphyxiation and the danger of entering a confined space without appropriate 

respiratory protection

Additional training is required if first-aid personnel will assist in the rescue from the confined space.

Poisoning
 Ingested poisons: alkali, acid, and systemic poisons. Role of the Poison Control Center (1-800-

222-1222)
 Inhaled poisons: carbon monoxide; hydrogen sulfide; smoke; and other chemical fumes, vapors, 

and gases. Assessing the toxic potential of the environment and the need for respirators
 Knowledge of the chemicals at the worksite and of first aid and treatment for inhalation or 

ingestion
 Effects of alcohol and illicit drugs so that the first-aid provider can recognize the physiologic and 

behavioral effects of these substances

Physical Injuries
GCG Construction first aid providers will be able to:

 Recognize the signs and symptoms of shock and provide first aid for shock due to illness or 
injury

 Assess and treat a victim who has an unexplained change in level of consciousness or sudden 
illness

 Control bleeding with direct pressure
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Sudden Cardiac Arrest
Cardiopulmonary Resuscitation

OSHA standards require training in cardiopulmonary resuscitation (CPR) in some employment 
situations where sudden cardiac arrest from asphyxiation, electrocution, or exertion may occur: 
permit-required confined spaces; logging operations; electric power generation, transmission, and 
distribution; dive teams; and power transmission and distribution construction. However, sudden 
cardiac arrest is a potential risk at all worksites and those trained in first aid benefit greatly from 
learning CPR regardless of work hazards.

Automated External Defibrillators

GCG Construction will determine the need for an automated external defibrillator (AED) program 
as part of the first-aid response plan. Training will reflect whether an AED is included.

If an AED is available at the worksite, CPR training will incorporate AED training.

Corrosive Materials, Strong Irritants or Toxic Chemicals
If a job hazard analysis determines hazards from corrosive materials, strong irritants, or toxic 
chemicals, the GCG Construction first-aid plan will include appropriate hazard controls. These 
controls include eye irrigation equipment, eyewash stations, and emergency showers. 

Even worksites without high-risk levels from corrosives, irritants, and toxic chemicals may find eye-
irrigation equipment and eyewash equipment appropriate to address workplace hazards. Be aware 
that some state requirements and specific chemical safety procedures require such equipment on 
worksites. Where such requirements exist, GCG Construction will adhere to applicable workplace 
safety and health regulations, and industry best practices.

At construction jobsites, employers must provide a sanitary washing facility for every 20 
employees. At jobsites where employees work with paint, coatings, or any substance that may be 
harmful, the facilities must include suitable cleaning agents/towels for the removal of hazardous 
and other substances.

Bloodborne Pathogens
If an employee is designated to render first aid as part of his or her job duties, or if they may 
otherwise be subjected to the hazard of exposure to bloodborne pathogens, the employee must 
meet the requirements of 29 CFR 1910.1030, Bloodborne Pathogens, and must be trained 
accordingly. Additional requirements may also apply. Please see the chapter on “Bloodborne 
Pathogens” for more information.

Employees who have not received first-aid training need to understand the hazards presented by 
delivering first aid to a coworker. While GCG Construction discourages the administration of first 
aid by any employee who has not been trained in first aid, “Good Samaritan” first-aid delivery is a 
possibility if necessary.
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RESPONDING TO NON-LIFE-THREATENING EMERGENCIES
First aid training should be designed for the specific worksite and include first-aid instruction for the 
management of the following:

Wounds
 Assessment and first aid for wounds including abrasions, cuts, lacerations, punctures, 

avulsions, amputations and crush injuries
 Principles of wound care, including infection precautions
 Principles of body substance isolation, universal precautions and use of personal protective 

equipment

Burns
 Assessing the severity of a burn
 Recognizing whether a burn is thermal, electrical, or chemical and the appropriate first aid
 Reviewing corrosive chemicals at a specific worksite, along with appropriate first aid

Temperature extremes
 Exposure to cold, including frostbite and hypothermia
 Exposure to heat, including heat cramps, heat exhaustion and heat stroke

Musculoskeletal injuries
 Fractures
 Sprains, strains, contusions and cramps
 Head, neck, back and spinal injuries
 Appropriate handling of amputated body parts

Eye injuries
 First aid for eye injuries
 First aid for chemical burns

Mouth and teeth injuries
 Oral injuries; lip and tongue injuries; broken and missing teeth
 The importance of preventing aspiration of blood and/or teeth

Bites and stings
 Human and animal bites
 Bites and stings from insects; instruction in first-aid treatment of anaphylactic shock
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RECORD KEEPING
All safety and health incidents and near misses will be documented and investigated according to the 
policy on “Accident Investigation”. This includes prompt notification to OSHA of catastrophic or deadly 
incidents and may include other reporting requirements.

PROGRAM REVIEW
Teely Byrd will review the first-aid response plan and all elements at least annually to ensure all 
elements sufficiently address the safety needs of GCG Construction and its employees. 
Recommended first-aid techniques and knowledge change over time, and GCG Construction policy 
will reflect those changes.

FORMS & ATTACHMENTS
On the following page, please find a First-Aid Response Plan form that you can use to create your 
companies plan
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FIRST AID RESPONSE PLAN FORM

Company:                                                                                 Date:
This plan was written for: (site or location this plan covers)

The following person/position is responsible for managing our first-aid response plan:

The emergency medical service to be called:

Summon the emergency medical service by doing the following: 
(In most cases, it will be to call 911 or some other phone number, but a direct alarm or some other method 
may be the preferred way.)

Emergency phone numbers are posted at the following location(s):

Other means to summon aid are at the following location:

When employees need first aid they must do the following:

Employees on site who are first-aid trained:

First-aid kits (or a first aid station) are located at:

The following person/position is responsible for inspecting the first-aid kits:

The Company’s Designated Medical Provider is:

Person Preparing Plan:
                                       
Signature:                                                                                             Date:
Supervisor’s Name:
                                             
Signature:                                                                                             Date:
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Bloodborne Pathogens

POLICY STATEMENT
GCG Construction is committed to the safety and health of our employees and to preventing the 
spread of bloodborne pathogens. Therefore, GCG Construction adheres to the following bloodborne 
pathogen policy and Exposure Control Plan (ECP).

Bloodborne pathogens are diseases caused by microorganisms that live in the bloodstream and are 
spread through blood and other body fluids. Bloodborne pathogens include the human 
immunodeficiency virus (HIV), hepatitis B virus (HBV) and hepatitis C virus (HCV). HIV compromises 
the body’s immune functions and can lead to acquired immunodeficiency syndrome. While the virus 
does not live out of the body for long, it can enter the bloodstream through cuts, abrasions, small tears 
in mucous membranes, etc. Hepatitis affects the health of the liver.

Bloodborne pathogens can be transmitted through any bodily fluid, and employees must take care 
when they are near, or come into contact with possible contaminants, in order to prevent the spread of 
bloodborne infections.

If employees — such as those designated as responsible for first aid and medical assistance, or those 
doing work in certain medical or sanitation facilities —are exposed to bloodborne pathogens, all 
measures within this program will be taken to prevent the spread of disease.

RESPONSIBILITIES
Preventing the spread of bloodborne illnesses is a responsibility shared between GCG Construction 
and its employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Enact and enforce an exposure control plan to prevent occupational exposure to potentially 
infectious materials

 Identify employees who may reasonably be anticipated to come into contact with blood and 
other potentially infectious materials

 Provide for post-exposure evaluation and follow-up should an employee be exposed to 
potentially infectious materials

 Ensure employees receive appropriate bloodborne pathogens training
 Ensure an adequate supply of Personal Protective Equipment
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Safety Committee Responsibilities
It is the responsibility of the safety committee to:

 Develop and implement a site-specific exposure control plan
 Identify employees who may reasonably be anticipated to come into contact with blood and 

other potentially infectious materials
 Develop, conduct, and document training for bloodborne pathogens safety
 Investigate exposure incidents and recommend work-practice changes
 Recommend personal protective equipment (PPE), if necessary

Employee Responsibilities
Every employee is expected to:

 Offer input on ECP as appropriate, including identification, evaluation, and selection of new 
control methods

 Follow all elements of the bloodborne pathogens policy and training 
 Notify a supervisor if they encounter any problems or concerns related to this policy

TRAINING
GCG Construction will ensure every employee who may reasonably anticipate coming into 
occupational exposure to potentially infectious materials, participate in a bloodborne pathogen training 
program. This training will be provided at no cost to the employee during working hours. 

Training will be provided: 

 At the time of assignment to/prior to working on tasks where occupational exposure may take 
place

 At least annually thereafter (annual training for all employees will be provided within one year of 
their previous training).

GCG Construction will provide additional training when tasks or procedures are added or changed 
that affect the employee’s occupational exposure. It is acceptable for additional training to be limited 
to addressing only the changes or additions to the employees’ exposure.

GCG Construction will use only training material that is appropriate in content and vocabulary to 
educational level, literacy, and language of employees.
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Training Components
 The training program will contain, at a minimum, the following elements: 
 An accessible copy of the regulatory text of CFR 1910.1030, this bloodborne pathogen policy 

and exposure control plan, and an explanation of its contents
 A general explanation of the epidemiology and symptoms of bloodborne diseases
 An explanation of the modes of transmission of bloodborne pathogens
 An explanation of the appropriate methods for recognizing tasks and other activities that may 

involve exposure to blood and other potentially infectious materials
 An explanation of the use and limitations of methods to prevent or reduce exposure, including 

engineering controls, work practices, and personal protective equipment
 Information on the types, proper use, location, removal, handling, decontamination, and 

disposal of personal protective equipment
 An explanation of the basis for selection of personal protective equipment (PPE)
 Information on the hepatitis B vaccine, including information on its efficacy, safety, method of 

administration, the benefits of being vaccinated, and that the vaccine and vaccination will be 
offered free of charge to employees who face occupational exposure

 Information on the appropriate actions to take and persons to contact in an emergency involving 
blood or other potentially infectious materials

 An explanation of the procedures to follow if an exposure incident occurs, including the method 
of reporting the incident and the medical follow-up that will be made available

 Information on the post-exposure evaluation and follow-up that the employer is required to 
provide for the employee following an exposure incident

 An explanation of the applicable signs, labels, and/or color coding
 An opportunity for interactive questions and answers with the person conducting the training 

session
 The person conducting the training will be knowledgeable in the subject matter of the training 

program as it relates to the workplace.

Training Records
Training records will include the following information:

 Dates of the training sessions
 Contents or a summary of the training sessions
 Names and qualifications of persons conducting the training
 Names and job titles of all persons attending the training sessions
 Employee training records will be maintained for three years from the date on which the training 

occurred.
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PROCEDURES
Exposure Determination
It is crucial to determine which jobs expose an employee to blood and other potentially infectious 
material, as well as the means by which that exposure might occur. Accordingly, the safety 
committee or management will determine which job classifications can reasonably expect 
occupational exposure to potentially infectious material.

The following will be determined and documented:

 Job classifications in which all employees have occupational exposure
 Job classifications in which some employees have occupational exposure
 Tasks and procedures in which occupational exposure occurs

Further, input from non-managerial employees exposed to contaminated sharps and infectious 
material is vital to the success of this exposure control plan, and every employee is encouraged to 
offer suggestions that will help the effectiveness of the exposure control plan. 

Methods of Compliance
Employees will take precautions to prevent contact with potentially infectious material. If an 
employee cannot easily determine the nature of a body fluid, he or she should treat it as infectious.

Engineering and Work Practice Controls
As part of this exposure control plan, GCG Construction will seek methods by which to eliminate 
occupational exposure to the greatest extent possible. This plan encourages work task changes to 
reduce exposure, as well as for isolating or removing materials that might pose a hazard. The 
exposure control plan requires GCG Construction to examine regularly, and maintain or replace, 
engineering controls to ensure their effectiveness. 

Handwashing
 GCG Construction will provide readily accessible handwashing facilities to every employee. If 

providing handwashing facilities is not feasible, GCG Construction will provide antiseptic 
towelettes or an appropriate antiseptic hand cleanser in conjunction with clean cloth/paper 
towels.

 For construction projects, employers must provide onsite general washing facilities (one per 20 
employees), keep them in sanitary condition, and provide suitable cleaning agents/towels for the 
removal of hazardous and other substances.

 In addition to basic workplace hygiene requirements, employees will wash their hands as soon 
as possible after removing gloves or other PPE.

 Should an employee’s skin or mucous membrane be exposed to potentially infectious materials, 
the employee will immediately wash their skin with soap and water or flush their mucous 
membranes with water.
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Sharps
 Employees will handle and dispose of contaminated sharps in a way that prevents unnecessary 

exposure to hazards. Employees will not bend, recap, or remove contaminated sharps unless 
no alternative is feasible and the employee can accomplish any bending, recapping or needle 
removal using a mechanical device or one-handed technique.

 As soon as possible after use, contaminated reusable sharps will be placed in a container that is 
puncture resistant, labeled or color-coded appropriately, leak-proof on the sides and bottom, 
constructed in a manner that does not require employees to reach into it to use it.

Other Engineering and Work-Practice Controls
 Employees may not eat, drink, smoke, apply cosmetics, or handle contact lenses where 

occupational exposure may occur.
 No food or drink is to be stored where potentially infectious materials are present.
 Employees may not use their mouths to pipette or suction potentially infectious materials.
 Containers used to store or transport potentially infectious materials should be closable, prevent 

leaks, and be appropriately labeled or color-coded. They should also be puncture resistant, if 
necessary.

 Employees will examine any equipment that may be contaminated before servicing or shipping, 
and will decontaminate it as necessary and feasible. If decontamination is impossible, the 
employee will attach a label to the equipment, and inform all appropriate personnel of the 
contamination to ensure they take proper precautions.

PERSONAL PROTECTIVE EQUIPMENT (PPE)
 Where the possibility of occupational exposure exists, GCG Construction will provide personal 

protective equipment appropriate to the hazards and the work being performed. Appropriate 
personal protective equipment is impermeable to blood or other potentially infectious material 
under normal conditions and durations of use.

 PPE will be provided and maintained free to employees in appropriate sizes, and provisions will 
be made should an employee be allergic to gloves normally provided.

 An employee may decline using appropriate PPE under “rare and extraordinary circumstances” 
when PPE use might prevent the delivery of health care or public safety services. These 
exceptions will be investigated and documented to prevent future occurrences.

 PPE will be removed as soon as feasible before leaving the general work area. After removal, 
the employee will place contaminated PPE in an appropriate area or container to be stored, 
washed, decontaminated, or disposed of.
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Gloves
Employees must wear gloves if they anticipate hand contact with potentially infectious materials. 
Do not reuse single-use gloves, and replace as quickly as possible if torn, punctured, or otherwise 
compromised.

Masks, Eye Protection, and Face Shields
Employees will wear masks, together with proper eye-protection devices whenever splashes, 
spray, spatter, or droplets of blood or other potentially infectious materials may be generated and 
eye, nose, or mouth contamination can be reasonably anticipated.

Gowns, Aprons, etc.
Employees will wear appropriate protective clothing like gowns or clinic jackets when appropriate; 
the type of protective clothing is determined by the nature of exposure, and will be sufficient to 
protect against occupational exposure.

HOUSEKEEPING
 Employees will keep the workplace clean and sanitary. GCG Construction will implement a 

written schedule for cleaning and decontamination based on the demands of the site.
 Employees will use an appropriate disinfectant to clean and decontaminate contaminated or 

potentially contaminated work surfaces after any spill of infectious materials, and at the end of 
the work shift. GCG Construction will replace protective surface coverings as soon as possible if 
they are contaminated. Bins, cans, pails or other receptacles that may become contaminated 
should be inspected and decontaminated regularly, in addition to being decontaminated as soon 
as feasible after visible contamination. Employees must not pick up, by hand, any broken 
glassware that may be contaminated. Use a brush/dustpan or tongs.

LAUNDRY
Employees will handle any contaminated laundry as little as possible. They must put such laundry into 
a color-coded or labeled container at the site where it was used. Wet laundry should be placed into a 
leak-proof container. Employees handling contaminated laundry must use appropriate PPE. 
Employees must never take or wear contaminated clothing outside of the work site. 

HEPATITIS B VACCINATION
GCG Construction will make available the hepatitis B vaccination series at no cost to any employee 
who faces occupational exposure. If not vaccinated, employees will be informed of the opportunity to 
be vaccinated within 24 hours of an exposure incident. 

An employee occupationally exposed to potentially infectious material may decline the hepatitis B 
vaccine, but must sign a declination statement to be kept on file. Anyone who declines vaccination 
may request and receive the vaccination later at no cost.

Medical records relating to employees’ hepatitis B vaccination status and post-exposure evaluation 
and follow-up must be kept for 30 years plus the duration of employment.
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POST-EXPOSURE EVALUATION AND FOLLOW UP
Should an exposure incident occur, the employee should contact Teely Byrd (or designate) 
immediately.

In Case of Exposure
A licensed health care professional will conduct a confidential medical evaluation and follow-up, 
and will provide a medical opinion on diagnosis/course of action, as soon as possible following an 
exposure incident. After administering initial first aid (cleaning the wound, flushing the eyes or other 
mucous membranes, etc.), follow the procedure below:

1. Document the routes of exposure and how the exposure occurred
2. Identify and document the source individual (unless the employer can establish that identification 

is infeasible or prohibited by state or local law)
3. Obtain consent, and arrange to have the source individual tested as soon as possible, to 

determine HIV, HCV, and HBV infectivity, document and notify the employee’s health care 
provider of the source individual’s test results. If the source individual is known to be HIV, HCV, 
and/or HBV positive, new testing is not necessary

4. Provide the exposed employee with the source individual’s test results and with information about 
applicable disclosure laws and regulations concerning the identity and infectious status of the 
source individual (e.g., laws protecting confidentiality)

5. After obtaining consent, collect the exposed employee’s blood as soon as feasible after an 
exposure incident, and test the blood for HBV and HIV serological status. This will establish a 
baseline for periodic testing over the next six months. Depending upon the circumstances of the 
exposure, post-exposure prophylaxis may be recommended to reduce the risk of infection from 
HIV or HBV

6. If the employee does not give consent for HIV serological testing during collection of blood for 
baseline testing, preserve the baseline blood sample for at least 90 days; if the exposed 
employee elects to have the baseline sample tested during this waiting period, perform testing 
as soon as feasible
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Administrative Responsibilities Following Exposure
GCG Construction will ensure that the health care professional responsible for post-exposure 
evaluation and follow-up receives the following:

 A copy of OSHA’s bloodborne pathogens standard
 A description of the employee’s job duties relevant to the exposure incident
 Route(s) of exposure
 Circumstances of exposure
 Results of the source individual’s blood test if possible
 Relevant employee medical records, including vaccination status
 GCG Construction will provide the employee with a copy of the evaluating healthcare 

professional’s written opinion within 15 days of the completion of the evaluation

Counseling
GCG Construction will ensure that post-exposure counseling will be given to 
employees following an exposure incident. Counseling should include Centers 
for Disease Control & Prevention (CDC) recommendations for prevention and 
transmission of bloodborne infections including HIV, HBV, and HCV. Counseling 
must be made available regardless of the employee’s decision to accept 
serological testing.

RECORDKEEPING
Medical Records
GCG Construction will maintain a confidential medical record for every employee with occupational 
exposure that will include at least the following:

 Name and social security number of the employee;
 Copy of the employee’s HBV status (with dates of all Hep B vaccinations);
 Copy of all post-exposure documentation and healthcare professional’s written opinion; and
 Copy of the information provided to the healthcare professional.

Do not share or report this record unless the employee provides written consent.

Sharps Injury/Exposure Incident Log
A Sharps Injury Log is a record of each exposure incident involving a sharp. The purpose of the 
Sharps Injury Log is to generate a record of exposure incidents that will include enough information 
about the cause of the incidents to allow GCG Construction to analyze them and take preventive 
action. 

FIGURE 1
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The Sharps Injury Log must include: 

 The date and time of the sharps-related exposure incident
 The type and brand of the sharp involved in the incident
 A description of the incident including:

o The job classification of the exposed employee
o The department or work area where the incident occurred
o The procedure being performed
o How the incident occurred 
o The body part injured
o For sharps with engineered sharps injury protection (ESIP), if the safety mechanism was 

activated
o If the incident occurred before action, during activation or after activation of the 

mechanism
o For sharps without ESIP, the employee’s opinion if ESIP could have prevented the injury

Sharps injuries/exposures must be recorded on the log within 14 working days of when the incident 
was reported to the employer.

The Sharps Injury Log must be maintained for five years from the date of the occurrence of the 
exposure incident. 

HAZARD COMMUNICATION
Label containers of regulated biological waste, any container used to store or transport potentially 
infectious material, as well as contaminated equipment, to prevent exposure. Labels for such 
containers will include the legend depicted in Figure 1.

All such labels will be fluorescent orange or orange-red and be attached on, or as close as feasible to, 
the container.

REVIEW AND UPDATE OF EXPOSURE CONTROL PLAN (ECP)
GCG Construction safety committee will review this ECP and update it at least annually, and 
whenever necessary, to reflect new or changed tasks and procedures that affect occupational 
exposure. 

Reviews and updates will:

 Reflect changes in technology that eliminate or reduce exposure to bloodborne pathogens
 Document the annual consideration and implementation of effective medical, and commercially 

available, devices and services designed to eliminate or minimize occupational exposure

GCG Construction will seek the input of non-managerial employees to identify, evaluate, and select 
controls to reduce occupational exposure. This input will be documented as part of this ECP.
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FORMS AND ATTACHMENTS
Please find the following documents on the pages below:

 Exposure Control Plan Documentation
 Declination Statement
 Exposure Incident Report
 Evaluating Physician’s Written Opinion
 Sharps Injury Log

These forms may be reproduced freely for the purposes of implementing and maintaining a safety and 
health program.
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EXPOSURE CONTROL PLAN DOCUMENTATION FORM

Exposure Determination

Jobs in which all employees have occupational 
exposure to potentially infectious materials

Task or procedure where exposure occurs

Jobs in which some employees have occupational 
exposure to potentially infectious materials

Task or procedure where exposure occurs

Engineering controls and work practice controls:

The following types of PPE are available in the following locations:

Personal Protective Equipment Location
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HEPATITIS B DECLINATION STATEMENT FORM

DECLINATION STATEMENT
I understand that due to my occupational exposure to blood or other potentially infectious materials I may be 
at risk of acquiring Hepatitis B virus (HBV) infection. I have been given the opportunity to be vaccinated with 
Hepatitis B vaccine, at no charge to myself. However, I decline Hepatitis vaccination at this time. I understand 
that by declining this vaccine, I continue to be at risk of acquiring Hepatitis B, a serious disease. If in the 
future, I continue to have occupational exposure to blood or other potentially infectious materials and I want to 
be vaccinated with Hepatitis B vaccine, I can receive the vaccination series at no charge to me. 

Employee Signature: _____________________________________ Date: ______________

DECLINATION STATEMENT
I understand that due to my occupational exposure to blood or other potentially infectious materials I may be 
at risk of acquiring Hepatitis B virus (HBV) infection. I have been given the opportunity to be vaccinated with 
Hepatitis B vaccine, at no charge to myself. However, I decline Hepatitis vaccination at this time. I understand 
that by declining this vaccine, I continue to be at risk of acquiring Hepatitis B, a serious disease. If in the 
future, I continue to have occupational exposure to blood or other potentially infectious materials and I want to 
be vaccinated with Hepatitis B vaccine, I can receive the vaccination series at no charge to me.

 

Employee Signature: _____________________________________ Date: ______________

DECLINATION STATEMENT
I understand that due to my occupational exposure to blood or other potentially infectious materials I may be 
at risk of acquiring Hepatitis B virus (HBV) infection. I have been given the opportunity to be vaccinated with 
Hepatitis B vaccine, at no charge to myself. However, I decline Hepatitis vaccination at this time. I understand 
that by declining this vaccine, I continue to be at risk of acquiring Hepatitis B, a serious disease. If in the 
future, I continue to have occupational exposure to blood or other potentially infectious materials and I want to 
be vaccinated with Hepatitis B vaccine, I can receive the vaccination series at no charge to me. 

Employee Signature: _____________________________________ Date: ______________
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EXPOSURE INCIDENT REPORT FORM

(Routes and Circumstances of Exposure Incident) – Please Print

Employee’s Name ______________________________________Date__________________ 

Date of Birth _______________________SS#______________________________________ 

Telephone (Business) ___________________ (Home) _______________________________ 

Job Title ____________________________________________________________________ 

Date of Exposure______________ Time of Exposure ____________ AM _______ PM ______ 

Hepatitis B Vaccination Status: __________________________________________________ 

Location of Incident: ___________________________________________________________

Describe job duties you were performing when the exposure incident occurred:

___________________________________________________________________________ 

___________________________________________________________________________ 

Describe the circumstances under which the exposure incident occurred:
(What happened that resulted in the incident?)

__________________________________________________________________________ 

__________________________________________________________________________ 

What body fluid(s) were you exposed to? _________________________________________ 

__________________________________________________________________________ 

What was the route of exposure? (e.g., mucosal contact, contact with non-intact skin, percutaneous) 
__________________________________________________________________________ 

__________________________________________________________________________ 

Describe any personal protective equipment in use at time of exposure incident: 
__________________________________________________________________________ 

__________________________________________________________________________ 

Did PPE fail? _____________ If yes, how? _______________________________________ 

__________________________________________________________________________ 

Identification of source individual(s) (names): ______________________________________ 

__________________________________________________________________________ 

Other pertinent information: ____________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________
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EVALUATING PHYSICIAN’S WRITTEN OPINION FORM

To the Evaluating Physician:

This employee may have suffered an exposure incident to a Bloodborne Pathogen. In accordance 
with OSHA standards covering post-exposure evaluation and follow up, the following documents are 
provided for you:

 A copy of OSHA regulations covering Occupational Exposure to Bloodborne Pathogens
 A description of the exposed employee’s duties as they relate to the exposure incident
 Documentation of the routes of exposure and circumstances under which exposure occurred
 Results of the source individual’s blood testing, if available
 All medical records relevant to this employee’s appropriate treatment, including vaccination 

status

After you have determined whether there are contra-indications to vaccination of this employee with 
Hepatitis B vaccine, please state in the space below if:

Vaccine was indicated Vaccine was received

(All other findings are to remain confidential and are not to be included on this page) 

Please return this sheet to this employee: 

______________________________________________________

Thank you for your evaluation of this employee. 

___________________________________         _____________________  

Physician’s name (printed)                                     Date

Physician’s signature________________________________________
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SHARPS INJURY LOG

Facility/Location:  ______________________________  Year:  ___________________

Address: ______________________________________________________________

City:  ________________________________  State:  _________  ZIP:  ____________

Date Time Type, Brand, Model of 
Sharp Device

Department /
Work Area Description of How Incident Occurred

(Retain at least 5 years)



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 8-20
239-825-7566



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 9-1
239-825-7566

Workplace Violence Prevention

POLICY STATEMENT
GCG Construction encourages a safe and healthy work environment. Verbal or physical intimidation, 
harassment, threats of violence, or any violent act are expressly forbidden. A person who makes 
threats of violence, exhibits threatening behavior, or engages in violent acts on GCG Construction 
property will be removed from the premises as quickly as safety permits and will be kept off premises 
pending the outcome of an investigation.

GCG Construction is committed to preventing acts of violence and intimidation. GCG Construction 
has adopted a system of controls to prevent workplace violence, mitigate the harm caused by it, and 
otherwise address violence and harassment in the workplace.

Designee is responsible for implementing and enforcing this policy and will do so with the assistance 
of management, the safety committee members, and all employees.

RESPONSIBILITIES
Preventing workplace violence is a cooperative effort between GCG Construction and its employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Ensure managers remain committed to preventing aggression and violence;
 Document plan to control aggressive or violent behavior in the workplace;
 Evaluate reports of workplace violence at least yearly to determine necessary changes to 

violence prevention policy;
 Ensure job hazard analyses include workplace violence hazards;
 Exhibit commitment to the safety and health of workers and customers;
 Ensure employees understand and fulfill obligations under the violence prevention program;
 Establish a program to address medical and psychological repercussions of workplace violence; 

and 
 Support and implement appropriate recommendations of the Safety Committee.
 Enforce prohibition on sexual harassment.

Safety Committee Responsibilities
It is the responsibility of the GCG Construction safety committee to:

 Help create policy, evaluate risks, and develop procedures to respond to hostile acts;
 Assist in or lead training for workplace violence prevention; and
 Participate in job hazard analyses that identify potential for workplace violence.
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Employee Responsibilities
GCG Construction employees are expected to:

 Contribute to developing procedures to address concerns over safety and security;
 Understand and comply with the workplace violence prevention program, and safety and 

security measures;
 Report violent incidents promptly and accurately;
 Refrain from hostile and violent acts;
 Participate in safety and health committees or teams that receive reports of violent incidents or 

security problems, make facility inspections and respond with recommendations for corrective 
strategies; and

 Participate actively in training programs and share on-the-job experiences that cover techniques 
to recognize escalating agitation, aggressive behavior, or criminal intent.

TRAINING
GCG Construction will provide training to employees regarding their roles in workplace violence 
prevention. This training will come at no cost to the employee during working hours. 

GCG Construction will use only training material that is appropriate in content and vocabulary to the 
educational level, literacy and language of employees.

Training Components
Designee will ensure that every employee is trained in the following elements:

 The workplace violence prevention policy
 Risk factors that cause or contribute to assaults
 Early recognition of escalating behavior or recognition of warning signs or situations that may 

lead to assaults
 Ways to prevent or diffuse volatile situations, manage anger and appropriately
 A standard response action plan for violent situations, including the availability of assistance, 

response to alarm systems and communication procedures
 Ways to deal with hostile people in the workplace
 Relaxation, stress management and anger control
 Basic self-protection measures
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 The location and operation of safety devices such as alarm systems, along with the required 
maintenance schedules and procedures

 Ways to protect oneself and coworkers, including use of the “buddy system”
 Policies and procedures for reporting and recordkeeping
 Information on multicultural diversity to increase staff sensitivity to racial and ethnic issues and 

differences
 Policies and procedures for obtaining medical care, counseling, workers’ compensation or legal 

assistance after a violent episode or injury
 The sexual harassment policy

Managers and Supervisors at GCG Construction will be trained in:

 GCG Construction’s Workplace Violence Prevention Program
 Communication skills
 Recognition of aggressive behavior
 Dealing with employee layoffs, job terminations, and discipline; how to assess violence potential 

of individuals; and take appropriate measures
 Violence prevention, GCG Construction security and response procedures
 Addressing problems and conflict promptly

Any employee engaged in a task that faces a high risk of workplace violence (e.g. working alone, 
especially late at night) will be trained for workplace safety practices specific to the worksite that 
reduce the risk of workplace violence.

Where GCG Construction operations require security personnel, such personnel will receive 
training specific to the worksite, including the psychological components of handling aggressive 
and abusive customers, types of disorders and ways to handle aggression and defuse hostile 
situations.

Training Records
Training records will include the following information:

 Dates of the training sessions
 Contents or a summary of the training sessions
 Names and qualifications of persons conducting the training
 Names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the date the training occurred.
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POLICY
Workplace Violence
Workplace violence includes violence or the threat of violence against workers. It can occur at or 
outside the workplace and can range from threats and verbal abuse to physical assaults and 
homicide. For this policy, workplace violence also includes aggressive behavior, workplace 
harassment, bullying, and intimidation.

GCG Construction permits no workplace violence. No negative action will be taken against an 
employee for reporting any hazardous situation, and appropriate confidentiality considerations will 
be taken in every instance of such a report.

High-Risk Occupations
Workplace violence is a hazard at any worksite for every worker. Some workers, however, are at 
significantly increased risk, including workers who:

 Exchange money with the public
 Deliver passengers, goods, or services
 Work alone or in small groups, during late night or early morning hours, in high-crime areas, or 

in community settings and homes with extensive contact with the public

Any GCG Construction employee who faces an increased risk of workplace violence, will be 
informed of the increased risk, and trained in appropriate practices based on a job hazard analysis 
of the job. Please see “Workplace Risk Factors” later in this chapter.

Types of Workplace Violence
Type I Criminal Intent: The perpetrator has no legitimate relationship to the business or its 
employees and is usually committing a crime in conjunction with the violence. These crimes can 
include robbery, shoplifting, trespassing, and terrorism

Type II Customer Client: The perpetrator has a legitimate relationship with the business and 
becomes violent while being served by the business. This category includes customers, clients, 
patients, students, inmates, and any other group for which the business provides services

Type III Worker on Worker: The perpetrator is an employee or past employee of the business 
who attacks or threatens another employee(s) or past employee(s) in the workplace

Type IV Personal Relationship: The perpetrator usually does not have a relationship with the 
business but has a personal relationship with the intended victim. This category includes victims of 
domestic violence assaulted or threatened while at work.
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Horseplay
Horseplay includes playing tricks on coworkers; distracting coworkers; wrestling; showing off; 
playing punching, kicking, or slapping games; and otherwise drawing focus away from the task to 
engage in a playful way that disregards safety precautions. Horseplay creates unnecessary 
hazards in the workplace and presents needless distractions. While horseplay is not necessarily 
violent, it can have a harmful impact on the safety of GCG Construction employees, and is 
therefore forbidden and will be treated as a workplace violence issue for the sake of GCG 
Construction’s safety and health program.

PROGRAM PLANNING
Planning Principles
As with any element of the GCG Construction safety and health program, workplace violence 
prevention requires site-specific and job-specific planning.

Designee will work with management, the safety committee, and appropriate employees to 
evaluate the ability of GCG Construction to prevent workplace violence and handle incidents 
involving violence to enforce effective protections from workplace violence.

Plans to prevent workplace violence should be evaluated regularly, and will be evaluated when 
changes are made that impact the risk of workplace violence and when a workplace incident 
involving violence occurs.

Job Hazard Analyses
Workplace violence risks will be considered in every job hazard analysis performed at GCG 
Construction. If a job or task presents hazards, steps will be taken to control those hazards as soon 
as safely possible to prevent injury. (See the chapter on “Job Hazard Analysis” in this manual for 
more information).

Other Planning Considerations
As part of the organization-wide violence prevention program, GCG Construction may conduct a 
screening survey to get employee ideas on the potential for violent incidents and to identify 
opportunities for improved security measures. These surveys may be repeated as part of the 
periodic review of this policy.

Independent reviewers such as safety and health professionals, security consultants or law 
enforcement professionals can provide expert opinions on workplace safety and provide a fresh 
perspective on preventing workplace violence.
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HAZARDS
Violent behavior, like any safety and health risk factor, occurs within a context. Controlling workplace 
violence hazards first requires identifying them.

Warning Signs of Violence
There is no way to predict all acts of violence; however, the FBI suggests the following indicators of 
escalating violence risk in an individual:

 Increasing belligerence;
 Ominous, specific threats;
 Hypersensitivity to criticism;
 Recent acquisition/fascination with weapons;
 Apparent obsession with another person;
 Preoccupation with violent themes;

 Interest in recently publicized violent events;
 Outbursts of anger;
 Extreme disorganization;
 Noticeable changes in behavior; and
 Homicidal/suicidal comments or threats

Workplace Risk Factors
A variety of workplace factors can contribute to violence risk as well, including the following:

 Understaffing;
 Frustrations arising from poorly defined job tasks and responsibilities;
 Downsizing or reorganization;
 Labor disputes and poor labor-management relations;
 Inadequate security or a poorly trained, poorly motivated security force;
 A lack of employee counseling;
 Poor management styles (for example, arbitrary or unexplained orders; over-monitoring; 

corrections or reprimands in front of other employees, inconsistent discipline); and
 A high injury rate or frequent grievances may be clues to problem situations in a workplace.

Research indicates that in addition to management oversights, certain job elements increase risk 
and may indicate the need for greater care when performing job hazard analysis and violence 
prevention planning.

These factors include the following:

 Contact with the public
 Exchange of money
 Delivery of passengers, goods, or 

services
 Having a mobile workplace
 Working with unstable or volatile people

 Working alone or in small numbers
 Working late at night or during early 

morning hours
 Working in high-crime areas
 Guarding valuable property
 Working in community-based settings
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CONTROLS
GCG Construction will identify and implement effective controls to protect workers against violence 
hazards. These controls will be determined based on the work, the environment, and the 
organizational context of the work. Controls may include a variety of engineering and administrative 
approaches to control the hazards associated with violence in the workplace.

Please see the section on “Control” in the chapter covering “Job Hazard Analysis”.

Engineering
 Develop emergency signaling, alarms and monitoring systems. 
 Increase visibility, especially in high-risk areas. Use cameras and curved mirrors in hallways, 

and ensure good lighting in the workplace and in parking lots.
 Restrict movement of the public and employees with appropriate barriers and card- or key-

controlled access. 
 Design public areas to minimize assault risk: 
 Provide staff restrooms and emergency exits. 
 Install enclosed stations, deep service counters, or bullet resistant and shatterproof glass 

enclosures in reception areas if appropriate. 
 Arrange furniture and other objects with safety in mind. Be mindful of objects or furniture that 

can easily be turned into weapons

Administrative and Work Practice Controls
 Demonstrate concern for workers’ emotional and physical health and safety, communicating 

that violence is not permitted
 Design staffing patterns to prevent personnel from working alone and to minimize waiting time 

for customers
 Provide security escorts to the parking lots at night if appropriate
 Develop a system for alerting security personnel or management to threats of violence and 

recording incidents to determine need for additional controls
 Encourage employees to use the “buddy system” when personal safety threatened
 Limit the amount of accessible cash and valuables in the workplace
 Consider an employee assistance program to help employees handle their personal problems 

that may affect job performance and workplace safety
 Consider potential for violence in human resources operations. Areas where appropriate 

procedures and policies to prevent violence should be in place include the following:
o Pre-employment screening
o Employee assistance
o Employment transition or outplacement services during layoffs
o Substance abuse prevention programs
o Detailed post-termination security protocol
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RESPONSE
GCG Construction understands violence can best be prevented through appropriate workplace 
security measures and caring for the people who work for our company through communication, 
adequate training, and a system for reporting and following up on incidents. However, regardless of 
the level of hazard control, GCG Construction may experience a safety incident involving violence. 
Response to violence in the workplace will depend on the nature of the incident, but will focus on 
reducing the negative impacts of the incident and discovering ways to prevent similar incidents in the 
future.

Workplace violence will be considered during the development of the Emergency Action Plan. Please 
see the chapter entitled “Fire Prevention and Emergency Action Plans” for more information.

NOTIFICATION
Employees will notify a supervisor as soon as safely possible if an incident involving violence occurs. 
However, if there is an immediate danger of harm and the situation demands the presence of 
emergency responders, an employee should contact the appropriate authorities or see that a 
supervisor contacts them. Employees should report any criminal act immediately to police if safely 
possible and keep a line of communication with the authorities until police arrive.

Management will handle all reports of violence and threats of violence in a manner that respects the 
sensitive nature of such reports and maintains confidentiality. 

It is a good idea for every worksite to have a means to alert others to an emerging incident. Such 
means include alarms, codes, and signals. These alerts need to be in place, and shared, before an 
incident occurs to ensure their effectiveness.
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De-escalation Strategies
DO: DON’T:
Be calm. Move and speak slowly, quietly, and 
confidently. 

Encourage the person to talk; listen closely and 
patiently. 

Maintain a relaxed, attentive posture. 

Position yourself at an angle.

Arrange yourself so your access to emergency 
exits is not blocked. 

Acknowledge the person’s feelings. 

Ask for small, specific favors such as asking the 
person to move outside. 

Use delaying tactics to give the person time to calm 
down, such as offering a drink of water.

Point out choices, break big problems into smaller 
ones. 

Avoid sudden movements and maintain a 3-6 foot 
distance. 

If necessary, call the police when safe.

A fitness-for-duty evaluation may be appropriate for 
employees exhibiting dysfunctional behaviors.

Potential victims will be informed of any threat 
made to them and permitted access to legal 
assistance and psychological counseling as 
warranted. 

Make sudden movements.

Speak rapidly, raise your volume, or use an 
accusatory tone.

Reject all demands.

Make physical contact, jab your finger at the 
other person, or use long periods of eye 
contact.

Pose in challenging stances — directly 
opposite someone, hands on hips or with arms 
crossed.

Challenge, threaten, or dare the individual.

Belittle the other person.

Criticize or act impatient.

Attempt to bargain with a threatening 
individual.

Try to make the situation seem less serious 
than it is.

Make false statements or promises you cannot 
keep.

Try to impart a lot of technical or complicated 
information when emotions are high.

Take sides or agree with distortions.

Invade individual’s personal space.

INCIDENT RESPONSE TEAM
Designee and the safety committee, as part of hazard control planning may determine the need for an 
incident response team responsible for violence response. Training for this team should include 
identifying hazard escalation, techniques for de-escalating conflict and other appropriate incident 
response.
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EVACUATION AND SHELTER IN PLACE
All employees will be made aware of appropriate evacuation and “Shelter-In-Place” procedures and 
follow them as necessary in response to a violent workplace incident. Training and preparation may 
include drills and simulations for a violent incident.

POST-INCIDENT RESPONSE
In the event of workplace violence, GCG Construction will ensure victims and witnesses are provided 
appropriate treatment, regardless of the severity of the incident. In addition to physical injuries, victims 
of workplace violence may suffer other consequences such as the following:

 Psychological trauma;
 Fear of returning to work;
 Changes to relationships;
 Feelings of guilt, powerlessness and incompetence; and
 Fear of criticism by supervisors.

Further, to address opportunities to remedy oversights in the violence prevention program, any 
incident that demands managerial response under this violence prevention program will be followed 
by an incident investigation.

Please see the chapter on “Accident Investigation” for more information.

RECORDKEEPING AND PROGRAM EVALUATION
GCG Construction will record and communicate injuries and illnesses to workers according to 
applicable regulations.

This policy will be reviewed, and these reviews documented, at least once a year or under the 
following circumstances:

 Following a workplace violence incident or report;
 Change in management;
 Change of contact person;
 To make needed changes or improvements to the policy; and
 To identify new training or refresher training needs.
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SEXUAL HARASSMENT
It is GCG Construction’s policy that sexual discrimination, unwelcome sexual advances, requests for 
sexual favors, and any other conduct of a sexual nature is strictly prohibited. 

Requiring coworkers, subordinate employees, or prospective employees to submit to conduct of this 
nature, explicitly or implicitly, as a term or condition of employment, or used as a basis for any 
employment decisions is forbidden. 

Any behavior that has the purpose or effect of unreasonably interfering with an individual’s work 
performance, or creating an intimidating, hostile, or offensive work environment is banned.

Sexual harassment can occur in a variety of circumstances:

 The victim as well as the harasser may be a woman or a man. The victim does not have to be of 
the opposite sex. 

 The harasser can be the victim’s supervisor, an agent of the employer, a supervisor in another 
area, a co-worker, or a non-employee. 

 The victim does not have to be the person harassed but could be anyone affected by the 
offensive conduct. 

 Sexual harassment may occur without economic injury to or discharge of the victim. 
 The harasser’s conduct must be unwelcome.

Prevention is the best tool to eliminate sexual harassment in the workplace. GCG Construction has 
designated appropriate managers (rather than a direct supervisor) and other alternative routes by 
which an employee can issue formal complaints of sexual harassment. If possible, any victimized 
employee should attempt to resolve a sexual harassment issue informally by directly informing the 
harasser that the conduct is unwelcome and must stop. If informal resolution is unsuccessful, the 
victim should use the formal complaint form and submit it to an appropriate supervisor. 

GCG Construction will take immediate appropriate action when an employee files a complaint.

GCG Construction recognizes that the question of whether a particular course of conduct constitutes 
sexual harassment requires a factual determination. GCG Construction also recognizes that false 
accusations of sexual harassment can have serious effects on innocent persons. If an investigation 
results in a finding that a person who has accused another of sexual harassment has maliciously or 
recklessly made false accusations, the accuser will be subject to appropriate sanctions, including 
discharge.

When investigating allegations of sexual harassment, GCG Construction will look at the whole record, 
the circumstances, and the context in which the alleged incidents occurred. GCG Construction will 
make a determination on the allegations from available facts on a case-by-case basis. Outside 
avenues of resolution are available to employees who feel their rights have not been protected. GCG 
Construction tolerates no sexual harassment.
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FORMS & ATTACHMENTS
Please find the below documents on the following pages:

 Assault/Threat Report
 Sexual Harassment Complaint Form
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Assault/Threat Report Form
(Attach additional sheets as necessary)

EMPLOYEE INFORMATION

Name: Telephone:

Address: Employee Classification:

Manager’s Name: Telephone:

INCIDENT INFORMATION

Name of Assailant: Is he/she and employee?        Yes      No

Date of Incident: Location of Incident

This incident occurred:  Over the phone  In person  Over the Internet  other 

Please explain:     

Were there any witnesses?  Yes  No  (Please provide relevant information below and attach statements)

WITNESSES

Name: Telephone:

Address: Witness Roll (e.g. employee, customer):

Name: Telephone:

Address: Witness Roll (e.g. employee, customer):

THREAT INFORMATION

As closely as possible, what were the exact words used?

Was the assailant in a position to carry out the threat immediately?

How serious do you believe the threat was and why?
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Assault/Threat Report (pg. 2)

ASSAULT INFORMATION

What (if anything) happened to set off the assault?

Did the assailant say anything during the assault? What?

How did the assailant attack? (e.g. punching, kicking, knife, words) 

What injuries, if any, did you sustain? Did injuries require medical treatment?

What ended the assault?

How did you leave the site of the assault?

EMPLOYEE ACTIONS

What actions did you take later? (e.g. worker’s comp claim, medical treatment, sick leave)

Do you request GCG Construction action at this time related to the assault? What? (If none, please specify 
“None.”)

LAW ENFORCEMENT INFORMATION (attach police report when possible)

Law Enforcement Agency Contacted/Name of Official Date Contacted: Telephone Number:

Was a written report completed?  Yes  No    Indicate any action promised.

MANAGER ACTIONS

Directions given to employee:

Manager Recommendation:    Prosecution     Restraining Order     Letter to Threatener     Other (please specify)

LEGAL COUNSEL ACTIONS
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Sexual Harassment Complaint Form
Please write legibly and fill out form completely. Attach additional sheets if necessary. Submit completed form to 
appropriate manager.

Complainant: Alleged Harasser:

Department:                            

Job Title:

Department:                                 

Job Title:

Other relevant information about Alleged 
Harasser:

Mailing Address:

Home Phone:                      

Work Phone:

Details of Incident

What exactly occurred or was said? 

When did it occur and is it ongoing?

Where did it occur?

How often did it occur?

How did it affect you?

What response did you make when the incident(s) occurred or afterwards, and how did you 
react?

Has your job been affected in any way?

Was anyone present when the alleged harassment occurred?  List any third party witnesses:
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Sexual Harassment Complaint Form (pg. 2)
Please write legibly and fill out form completely. Attach additional sheets if necessary. Submit completed form to 
appropriate manager.

Are there any persons who have relevant information?

Did you tell anyone about it?

Did anyone see you immediately after episodes of alleged harassment?

Did the person who harassed you harass anyone else?

Do you know whether anyone complained about harassment by that person?

Are there any notes, physical evidence, or other documentation regarding the incident(s)?

Do you know of any other relevant information?

How would you like to see the situation resolved?

I am aware that false accusations of sexual harassment can have serious effects on innocent 
persons. I further understand that if it is determined, after investigation, that I have maliciously or 
recklessly made false accusations, I will be subject to appropriate sanctions, including discharge.

Complainant’s printed name: ______________________________________

Complainant’s signature: _________________________________________

Date: ______________________________

 Received by: _________________________ Signature: ___________________________

 Date:______________________________
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Fire Protection & Prevention

POLICY
GCG Construction has implemented this policy for the protection of our employees against the fire 
and other emergencies in the workplace. Teely Byrd will supervise the Fire Protection Program.

GCG Construction will have a written Fire Protection Program (FPP). The FPP will be posted in the 
workplace and remain available to employees for review along with the names and job titles of every 
person in the chain of command during emergencies.

RESPONSIBILITIES
Fire prevention and protection planning is a responsibility shared between GCG Construction and its 
employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Ensure adequate workplace safeguards against hazards, including appropriate exit routes, fire 
alarms, and fire protection systems.

 Ensure development and implementation of FPP and EAP.
 Ensure training of employees in accordance with this policy.

Safety Committee Responsibilities
It is the responsibility of the GCG Construction safety committee to:

 Develop and implement fire prevention plan and emergency action plan.
 Train new employees in fire prevention and emergency action plans and provide continued 

employee safety training according to GCG Construction policy.
 Inform employees about fire hazards in the workplace specific to their task.

Employee Responsibilities
Every GCG Construction employee is expected to:

 Report a fire or other emergency.
 Follow fire prevention plan and emergency action plan.
 Report any suspected problem with fire control systems to Teely Byrd, a supervisor or a 

member of the safety committee.
 Assist in fire hazard assessment.
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TRAINING
GCG Construction will ensure every employee is provided training on fire protection and emergency 
planning. This training will be provided at no cost to the employee and held during their working hours.

Training will be provided: 

 At the time of assignment
 At least annually thereafter; annual training for all employees will be provided within one year of 

their previous training

GCG Construction will provide additional training when tasks or procedures are added or change, that 
may affect the employee’s work. It is acceptable for additional training to be limited to addressing only 
the changes or additions to the employees’ exposure.

GCG Construction will use only training material that is appropriate in content and vocabulary to the 
educational level, literacy, and language of employees.

Training Components
GCG Construction is committed to informing employees about all fire hazards with which they may 
come into contact. Teely Byrd or a designate from the safety committee will review the FPP with all 
employees and inform them of any fire hazards a new assignment might present.

Teely Byrd will ensure all employees at GCG Construction are informed and trained in the following 
minimum elements for the Emergency Action Plan and Fire Protection Program: 

 Fire hazards at the worksite
 Means of controlling or removing fire hazards at the worksite
 Procedures for reporting a fire or other emergency
 Procedures for emergency evacuation for all areas of work, including type of evacuation and 

exit route assignments
 Safe assembly areas designated for all work areas in the event of evacuation
 Procedures to be followed by employees who are requested to remain to operate critical plant 

operations before they evacuate, if applicable
 Procedures to account for all employees after evacuation
 Procedures employees are to follow when performing rescue or medical duties
 The members in the chain of command that employees can contact for information about the 

plans or for an explanation of their duties under the plans
 Proper operation of fire extinguishers provided by GCG Construction if the EAP allows 

employees to fight incipient stage fires rather than evacuate
 The hazards involved in incipient stage firefighting. Employees are instructed to ensure the local 

emergency response service (Fire Department) is notified before attempting to extinguish any 
fire, and that if a fire is not immediately extinguished, or the fire recurs to evacuate immediately

 Where employees have been provided portable fire extinguishers, GCG Construction will 
provide training on the general principles of fire extinguisher use and the hazards involved with 
incipient-stage firefighting. This training will occur upon hire and repeated annually
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Training Records
Training records will include the following information:

 Dates of the training sessions
 Contents or a summary of the training sessions
 Names and qualifications of persons conducting the training
 Names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the training.

FIRE PREVENTION PLAN
GCG Construction is committed to providing a safe workplace and, will ensure procedures are in 
place to protect employees in the event of any emergency, including fire emergencies. Accordingly, 
GCG Construction will ensure there is a Fire Protection Program written and available to employees 
as required by OSHA regulations.

This plan will include the following:

 A list of all major fire hazards, proper handling and storage procedures for hazardous materials, 
potential ignition sources and their control, and the type of fire protection equipment necessary 
to control each major hazard

 Procedures to control accumulations of flammable and combustible waste materials
 Procedures for regular maintenance of safeguards installed on heat-producing equipment to 

prevent the accidental ignition of combustible materials
 The name or job title of employees responsible for maintaining equipment to prevent or control 

sources of ignition or fires; and the name or job title of employees responsible for the control of 
fuel source hazards

Determining Fire Hazards
A fire is essentially the rapid oxidation of a chemical. It requires heat, 
oxygen, and fuel in the right proportion. Different types of fuel react in 
different ways and require different levels of heat and oxygen to ignite; 
however, once the chemical reaction begins, fire provides a source of heat 
for continued ignition until one of the essential aspects of combustion — 
fuel, heat or oxygen — is removed and the reactions end. See Figure 1.

The GCG Construction safety committee will perform an area-by-area assessment of fire hazards 
and record them by location on the “Major Fire Hazards” list. The assessment will ascertain and 
document whether the hazard is a fuel or ignition source, control systems in place to protect 
against fire, and the name or job title of the individual who is responsible for removing or 
minimizing the listed hazard.

Figure 1
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The goal is to systematically eliminate fire hazards wherever possible; ensure a means to prevent 
a fire if the hazard cannot be removed; inform employees about fire hazards in their workspace; 
and identify the party responsible for controlling any given fire hazard. Fire hazard identification 
plays a central role in the FPP, and all employees are expected to contribute their efforts to identify 
and mitigate fire hazards in the workplace.

Employees will familiarize themselves with the safety data sheet of any hazardous chemicals with 
which they work and know proper handling and storage procedures to reduce hazards. Flammable 
and combustible material will be stored and staged in amounts as small as possible for operations 
and away from sources of ignition. It is important for employees to monitor the workplace for 
changes that might pose additional fire hazards.

FIRE PROTECTION EQUIPMENT AND SAFEGUARDS
Local Fire Alarm Systems
An alarm system to alert employees and the local fire department will provide a distinctive signal in 
case of fire or other emergency. The alarm needs to be audible above ambient noise levels and/or 
seen over ambient light levels.

GCG Construction will establish how the alarm will be sounded and maintain the alarm system. 
Employee training will include an explanation of the system and the preferred means of reporting 
an emergency. (A verbal alert is sufficient for employers with fewer than 10 employees, provided all 
employees can hear it.)

If the protected premises has an emergency power supply, the local fire alarm system must have a 
secondary source of power.

The alarm system/boxes must be mounted in a location where the system will not be activated by 
vibration or jarring. It must be mounted permanently to a wall or post and protected against 
physical damage. 

The alarm system/boxes must be located on each floor so that the maximum distance to a box is 
200 feet. The box must be unobstructed, readily accessible, and in the regular path of travel to an 
exit. The box must be identified by a sign or light that is visible from a distance of at least 200 feet.

If applicable, the alarm code and reporting instructions must be posted conspicuously at phones 
and at employee entrances. If the alarm system is used to alert fire brigade members, or for any 
other purpose, it must use a distinctive signal for each purpose.

After the alarm is sounded during an emergency or a test, the alarm system will be reset as quickly 
as possible. If the system has components that wear out quickly — or are consumed or destroyed 
when the alarm is activated — spare components will be readily available to reset the system with 
as little delay as possible.
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Inspection, Maintenance and Testing
GCG Construction will provide for the frequent testing of all alarm systems and make sure they 
remain in operating condition. A local, unsupervised fire alarm system must be tested by a 
qualified, trained, and authorized employee or an outside service not less than once a week to 
insure operability by the activation of not less than 1 box, not using the same box in consecutive 
tests, and replacing power supplies as necessary.

Tests for systems that are capable of being supervised will occur at least annually.

Portable Fire Extinguishers 
Any portable fire extinguisher provided will:

 Be fully charged and operable 
 Be kept in a conspicuous place when not in use
 Not use carbon tetrachloride, chlorobromomethane, or other toxic vaporizing extinguishing 

agents
 Not be operated by inverting the extinguisher to rupture a cartridge or initiate an uncontrollable 

pressure-generating chemical reaction to expel the extinguishing agent
 Be protected from freezing (if subject to freezing)

Fire extinguishers are composed of a variety of materials depending on the type of fire they are 
designed to eliminate. All extinguishers will contain contents under high pressure:

Dry Chemicals: These types of extinguishers contain dry chemicals, ordinarily a bicarbonate 
derivative (such as sodium bicarbonate (baking soda)), in foam or powder form. The purpose is to 
smother the fire source with a chemical that breaks down into carbon dioxide. CO2 removes and/or 
displaces oxygen, which is the active fuel behind a fire. Dry chemical extinguishers are generally 
red in color and have a pressure gauge at the top near the lever.

Water: Water-type extinguishers contain water under air pressure. They are not always the most 
desirable option, such as in the event of an electrical fire where water would escalate the situation. 
The cylinder of the extinguisher is often recognizable by being silver in color.

Carbon Dioxide: This highly pressurized carbon dioxide is released at a very low temperature, 
addressing the fire by not only displacing the oxygen, but also freezing temperatures. You may 
typically recognize a CO2 extinguisher by a horn at the end of the hose and a lack of pressure 
gauge.

All portable fire extinguishers will be selected based on the fire hazards present and distributed to 
minimize travel distances for employees to use.
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Below is a table that describes the uses for which individually rated fire extinguishers are designed. 
Fire extinguishers are required by law to display clear rating labels on the cylinder, as well as 
inspection tags that must reflect a maintenance inspection date on an annual (at minimum) basis.

A B C D K
Ordinary solid 
combustibles

Flammable liquids 
and gases

Energized 
electrical 

equipment

Combustible 
metals

Oils and fats

TABLE 1
The numbers used for the classification of fire extinguishers indicate different things. For Type A 
fires, a 1 would have the equivalent of 1¼ gallons of water, a 2 would be equivalent to 2½ gallons, 
3 would be 3¾ gallons of water, and so forth. For Type B and Type C fires, the number represents 
the square footage that the extinguishing agent would cover. For example, a number 2 would cover 
two square feet and a 5 would extinguish an area five square feet, and so forth.

Not all fire extinguishers are manufactured exactly alike. Variations may include operating 
instructions or distance the user should stand from the fire when dispersing contents. See the 
required cylinder labeling for specific information.

Each 3,000 square feet of protected buildings during construction requires a fire extinguisher rated 
at least 2A, spaced within 100 feet of any point of the protected area. In multi-story construction, 
each floor needs its own extinguisher rated at least 2A, adjacent to the stairwell

GCG Construction will provide a fire extinguisher rated not less than 10B within 50 feet of 
anywhere there is more than 5 gallons of flammable or combustible liquids being used on the 
jobsite (aside from vehicle fuel tanks)

Inspection, Maintenance and Testing
GCG Construction is responsible for the inspection, maintenance and testing of all portable fire 
extinguishers in the workplace. Maintenance checks of portable fire extinguishing equipment will 
occur at least annually. The dates of fire extinguisher checks will be recorded; the record of these 
checks will be retained for at least a year after the last check or the life of the shell (whichever is 
less). An individual trained to perform hydrostatic testing will test each portable fire extinguisher 
with suitable equipment. Such testing is also called for when portable fire extinguishers show new 
evidence of corrosion or mechanical wear.
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Each extinguisher in the workplace will be accompanied by a record securely fixed to the 
extinguisher that indicates:

 Name of the person or agency who performed the last test, and the test date;
 Signature of the person who performed the test; and
 Serial number or other identifier of the fire extinguisher that was tested.

Alternatives to Portable Fire Extinguishers
During construction activities, a 55-gallon drum with two fire pails may substitute for a fire 
extinguisher with a 2A rating. 

A ½-inch diameter garden-type hose no longer than 100 feet can substitute for the same, as long 
as it can discharge at least 5 gallons per minute and the stream ranges at least 30 feet horizontally.

Further, 100 feet or fewer of 1½-inch hose with a nozzle capable of discharging water at 25 gallons 
or more per minute may be substituted, if the hose line can reach all points in the area. (Make sure 
the hose connections are compatible with local firefighting equipment.)

Other Fire Protection Systems
GCG Construction will meet or exceed all legal requirements for any fire protection system in the 
workplace and keep in good working order all safeguards designed to protect employees during 
emergencies, including fire retardant paints and solutions. Any other fire protection systems in use 
will also meet applicable regulatory requirements and may include the following:

 Temperature limit switches
 Flashback arresters
 Fixed extinguishing systems
 Automatic sprinkler systems
 Fire detection systems
 Fire brigades
 Standpipe and hose systems

During demolition activities involving combustible materials, charged hose lines that are supplied 
by hydrants, water tank trucks with pumps, or equivalent, must be available.

WATER SUPPLY
A water supply adequate for the operation of firefighting equipment must be available as soon as 
there is an accumulation of combustible materials. Underground water mains must be made available 
as soon as practicable where they are to be provided.
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SPRINKLERS
If there will be an automatic sprinkler fire protection system, install, and place it in service as soon as 
permitted following completion of each story.

Ensure that sprinklers are spaced to provide a maximum protection area per sprinkler, a minimum of 
interference to the discharge pattern by building or structural members or building contents and 
suitable sensitivity to possible fire hazards.

Maintain a 36” clearance between the top of stored material and sprinkler heads.

A stock of extra sprinklers must be on hand or readily available for each temperature rating and type 
so that the system can be returned to readiness as soon as possible. 

An automatic sprinkler system having 20 or more sprinklers must have at least one automatic water 
supply capable of providing design water flow for at least 30 minutes.

During demolition or alterations, keep automatic sprinkler installations in service as long as 
reasonable. Only authorized personnel may operate sprinkler control valves. Expedite sprinkler 
system modifications made to permit alterations or additional demolition so that the automatic 
protection may be returned to service as quickly as possible. Check sprinkler control valves daily at 
close of work to ensure service.

No one may occupy a portion of a structure (except as permitted under law) that must be protected by 
automatic sprinklers until the sprinkler system is operable and has been approved.

STANDPIPES
If standpipes are required, or exist in structures being altered, they must be brought up as soon as 
applicable laws permit and will be maintained as construction progresses in such a manner that they 
are always ready for fire protection use. Standpipes will be provided with Siamese fire department 
connections on the outside of the structure, at the street level, and conspicuously marked. Local 
codes may specify lighting or painting requirements. There must be at least one standard hose outlet 
at each floor.

During demolition, maintain a standpipe as long as possible in operable condition for firefighting use. 
Do not demolish the standpipe further than one floor below the floor being demolished.

FIRE PROTECTION
Controlling fire hazards (e.g. accumulations of flammable and combustible materials) and ensuring 
safe storage of building materials is a priority of the highest order for GCG Construction and its 
employees. Controlling fuel sources demands all workers maintain a tidy work area and dispose of 
refuse in the appropriate receptacle; it also calls for due consideration of piles and stacks or materials 
at the worksite. Controlling means of ignition requires following appropriate safety guidelines 
especially around electricity, open flame, or any work that may produce arc, sparks, excessive heat, 
etc.
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No Smoking, No Open Flame
Smoking is prohibited at the jobsite at all times. Signs must be posted according to local 
requirements alerting employees and the public to this prohibition. Open fires may not be ignited or 
maintained at the worksite. Only approved heaters may be used in designated locations in such a 
way to prevent fires.

Ignition Hazards
Electrical wiring onsite must be installed safely by qualified personnel and in compliance with 
applicable regulations. If equipment is powered by an internal combustion engine, make sure it is 
located so that the exhausts are well away from combustible materials. If the exhausts are piped 
outside, verify there is a 6 in. clearance between piping and combustible materials. If portable 
battery powered lighting equipment is used in connection with flammable gases or liquids, ensure it 
is approved for hazardous locations.

During the cleaning or ventilation of tanks and vessels that contain hazardous concentrations of 
flammable gases or vapors nozzles, lines, or hoses for air, inert gas, or steam must be bonded to 
the tank or vessel shell and neither attached nor detached in hazardous concentrations of 
flammable gases or vapors.

All debris and refuse must be disposed of promptly (at the end of each shift or more frequently as 
required), especially if it is combustible. If material is to be disposed of by burning onsite, such 
disposal must be approved and must comply with all relevant safety controls. Ensure materials 
susceptible to spontaneous ignition (oily rags) are stored only in a listed disposal container.

Hotwork must be completed according to appropriate guidelines, and appropriate fire watch must 
be established and maintained to ensure safety of any operation that presents a fire hazard.

TEMPORARY BUILDINGS
 No temporary building may adversely affect a means of exit.
 Temporary buildings erected within another building must be of noncombustible construction or 

of combustible construction with a fire resistance rating of at least 1 hour.
 Temporary buildings, not inside another building and not used for the storage, handling, or use 

of flammable or combustible liquids, flammable gases, explosives, or blasting agents, or similar 
hazardous occupancies, must be located at least 10 feet from another building or structure. 

 Groups of temporary buildings, not exceeding 2,000 square feet in size total, will be considered 
a single temporary building.
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OPEN YARD STORAGE
Combustible materials may not be piled higher than 20 feet and must be piled in such a way to ensure 
the stability of the pile.

Where driveways go between or around combustible storage piles, they must be at least 15 feet wide 
and free from any obstruction. A driveway grid formed by such driveways may not exceed 50 ft. by 
150 ft.

Make sure the storage area is clean and any plant life is controlled to prevent additional fire hazards. 
Piles of combustible material must be organized, orderly and 10 feet or more from buildings. Ensure 
appropriate fire extinguishers (at least 2A) are easily accessible.

INDOOR STORAGE
Make sure materials stored indoors do not block exits or impede exit in any way and are piled to 
maintain a 36” clearance between the top of the stored material and sprinkler heads. 

Maintain safe clearance between material piles and lights or heating elements. Also, provide a 
barricade or ensure at least 24” around the path of travel to fire doors. Never store material within 36” 
of a fire door.

ACCESS FOR FIREFIGHTING
Vehicle access to a construction, remodel, or demolition site must be maintained at all times within 
100 feet (consult local codes) of available fire department connections. Temporary vehicle access 
must be maintained until permanent access is established. Such roads may need to be inspected by 
local authorities to comply with local laws. Horizontal and vertical clearance for such access routes 
must be sufficient for emergency vehicle approach and meet applicable local codes.

FLAMMABLE AND COMBUSTIBLE LIQUIDS
Flammable and combustible liquids must be stored and handled in approved containers and tanks. 
Handling and use of flammable liquid materials in quantities of 5 gallons or less requires approved 
safety cans or DOT-approved containers. Flammable liquids that are hard to pour may be stored, 
handled and used in quantities of one gallon or less in their original container.

Ensure flammable or combustible liquids are kept clear of areas used for exits or safe passage of 
people. 

This section applies to the handling, storage, and use of flammable and combustible liquids with a 
flashpoint below 200°F but not to:

 Bulk transportation of flammable and combustible liquids
 Storage, handling, and use of fuel oil tanks and containers connected with oil burning 

equipment.
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INDOOR STORAGE
Outside of an approved storage cabinet, limit storage of flammable or combustible liquids to 25 
gallons. An approved storage cabinet must adhere to the following specifications:

 The bottom, sides, and top will be constructed of an exterior grade of plywood at least 1 in. 
thick, which will not break down or delaminate under standard fire test conditions.

 All joints must be rabbeted and fastened in two directions with flathead wood screws.
 When more than one door is used, there will be a rabbeted overlap of not less than 1 inch.
 Steel hinges will be mounted in such a manner as to not lose their holding capacity due to 

loosening or burning out of the screws when subjected to fire.
 These cabinets will be painted inside and out with fire retardant paint.
 Approved metal storage cabinets are acceptable.
 Cabinets must be labeled in conspicuous lettering, “Flammable-Keep Fire Away”.

Any one storage cabinet is limited to 60 gallons of flammable liquids, and 120 gallons of combustible 
liquids. Any one storage area is limited to three storage cabinets. Higher quantities must be stored 
inside a storage room.

INDOOR STORAGE ROOMS
Storage rooms inside must be sufficiently fire-resistive for their use and comply with test specifications 
outlined in “Standard Methods of Fire Test of Building Construction and Material, NFPA 251-1969” 
and Table 2.

Fire Protection Provided* Fire Resistance Maximum size Total allowable quantities
gals. / sq. ft. / floor area

Yes 2 hrs. 500 sq. ft. 10

No 2 hrs. 500 sq. ft. 4

Yes 1 hr. 150 sq. ft. 5

No 1 hr. 150 sq. ft. 2

TABLE 2
* Fire protection system will be sprinkler, water, spray, carbon dioxide or other system approved 

by a nationally recognized testing laboratory for this purpose.
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Automatic extinguishing systems will be designed and installed to meet the following requirements:

 Openings to other rooms or buildings require noncombustible liquid-tight raised sills or ramps at 
least 4 inches in height, or the floor in the storage area must be at least 4 inches below the 
surrounding floor;

 Openings will be equipped with approved self-closing fire doors;
 The room will be liquid-tight where the walls join the floor;
 A permissible alternate to the sill or ramp is an open-grated trench, inside of the room, which 

drains to a safe location;
 Where other portions of the building or other buildings are exposed, windows will be protected 

as set forth in the Standard for Fire Doors and Windows, NFPA No. 80-1970, for Class E or F 
openings;

 Wood of at least 1-inch nominal thickness may be used for shelving, racks, dunnage, scuff 
boards, floor overlay, and similar installations;

 Materials that will react with water and create a fire hazard may not be stored in the same room 
with flammable or combustible liquids;

 Wiring and equipment in such rooms must be approved for Class I, Division 1, Hazardous 
Locations as outlined in CFR 1926.449;

 Every storage room must have one clear three-foot wide aisle
 Containers over 30 gallons capacity cannot be stacked on top of each other.

Each indoor storage room must be equipped with either a gravity or a mechanical exhausting system. 
Such a system must adhere to the following specifications: 

 It must commence not more than 12 inches above the floor;
 It must be designed to provide for a complete change of air within the room at least 6 times per 

hour;
 If a mechanical exhausting system is used, it must be controlled by a switch located outside of 

the door;
 Ventilating equipment and any lighting fixtures operated by the same switch
 An electric pilot light will be installed adjacent to the switch if flammable liquids are dispensed 

within the room;
 Where gravity ventilation is provided, the fresh air intake, as well as the exhausting outlet from 

the room, must be on the exterior of the building where the room is located;

Limit the quantity of flammable or combustible liquids near any spraying operations to the minimum 
required for operations. This should not exceed a supply for 1 day or one shift. Bulk storage of 
portable containers of flammable or combustible liquids will be in a separate, constructed building 
detached from other important buildings or cut off in a standard manner.
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STORAGE OUTSIDE BUILDINGS
Flammable and combustible liquids in excess of the amount permitted in inside storage rooms will be 
stored outside of buildings.

Limit groupings of containers (not more than 60 gallons each) to 1,100 gallons in any one pile or area. 
Piles or groups must be separated by a 5-foot clearance and placed 20 feet or further away from a 
building.

Within 200 feet of such piles, ensure a 12-foot-wide access for fire control approach.

The area reserved for storing flammable and combustible liquids must be graded to divert spills away 
from building. Alternatively, the area may be surrounded by a curb or dike at least 12 inches high if 
provisions are made for draining off accumulations of ground or rain water, or spills of the stored 
liquids. Drains must terminate at a safe location and be accessible to operation under fire conditions.

OUTDOOR PORTABLE TANK STORAGE
 Portable tanks must be at least 20 feet from any building.
 Two or more portable tanks, grouped together, having a combined capacity in excess of 2,200 

gallons, must be separated by a 5-foot-clear area.
 Individual portable tanks exceeding 1,100 gallons must be separated by a 5-foot-clear area.
 There must be a 12-foot-wide access way within 200 feet of each portable tank, to permit 

approach of fire control equipment.
 Storage areas will be kept free of weeds, debris, and other combustible material not necessary 

to the storage.
 Portable tanks, not exceeding 660 gallons, must have emergency venting and other devices, as 

required by chapters III and IV of NFPA 30-1969, The Flammable and Combustible Liquids 
Code.

 Portable tanks, in excess of 660 gallons, must have emergency venting and other devices, as 
required by chapters II and III of “The Flammable and Combustible Liquids Code, NFPA 30-
1969”.
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FIRE CONTROL FOR FLAMMABLE OR COMBUSTIBLE LIQUID
 At least one portable fire extinguisher, with a rating of at least 20-B units, must be located 

outside of, but not more than 10 feet from, the door opening into any room used for storage of 
more than 60 gallons of flammable or combustible liquids.

 At least one portable fire extinguisher having a rating of at least 20-B units must be located not 
less than 25 feet, nor more than 75 feet, from any flammable liquid storage area located 
outside.

 When sprinklers are provided, they will be installed in accordance with the “Standard for the 
Installation of Sprinkler Systems, NFPA 13-1969”.

 At least one portable fire extinguisher having a rating of not less than 20-B:C units will be 
provided on all tank trucks or other vehicles used for transporting and/or dispensing flammable 
or combustible liquids.

DISPENSING LIQUIDS
 Areas where combustible liquids are transferred more than 5 gallons at a time must be 

separated from other activity by 25 ft. or construction with a fire resistance rating of 1 hour. 
Drainage in such areas to control spills is required as is ventilation sufficient to maintain 
flammable vapor concentrations below 10 percent of the lower flammable limit.

 Flammable liquid transfer between two containers requires the containers to be electrically 
bonded.

 Draw or transfer flammable or combustible liquids from vessels, containers, or tanks within a 
building or outside only through a closed piping system, from safety cans, by means of a device 
drawing through the top, or from a container, or portable tanks, by gravity or pump, through an 
approved self-closing valve. Transferring by means of air pressure on the container or portable 
tanks is prohibited.

 Protect dispensing units against collision damage.
 Dispensing devices and nozzles for flammable liquids must be of an approved type.

HANDLING LIQUIDS AT POINT OF FINAL USE
 Keep Flammable liquids in closed containers when not in use.
 Dispose of leakage or spillage of flammable or combustible liquids promptly and safely.
 Flammable liquids may be used only where there are no open flames or other sources of 

ignition within 50 feet of the operation, unless conditions warrant greater clearance.
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SERVICE AND REFUELING AREAS
 Flammable or combustible liquids must be stored in approved closed containers, in tanks 

located underground, or in above-ground portable tanks
 Tank trucks must comply with the requirements covered in the “Standard for Tank Vehicles for 

Flammable and Combustible Liquids, NFPA No. 385-1966”
 Only approved types of dispensing hoses may be used
 The dispensing nozzle will be an approved automatic-closing type without a latch-open device
 Do not abandon underground tanks
 Provide clearly identified and easily accessible switch (es) at a location remote from dispensing 

devices to shut off the power to all dispensing devices in the event of an emergency
 Heating equipment of an approved type may be installed in the lubrication or service area where 

there is no dispensing or transferring of flammable liquids, provided the bottom of the heating 
unit is at least 18 inches above the floor and is protected from physical damage

 Heating equipment installed in lubrication or service areas, where flammable liquids are 
dispensed, must be of an approved type for garages, and will be installed at least 8 feet above 
the floor

 No smoking or open flames will be permitted in the areas used for fueling, servicing fuel 
systems for internal combustion engines, receiving or dispensing of flammable or combustible 
liquids

 Post conspicuous and legible signs prohibiting smoking
 Shut off motors of equipment being fueled during the fueling operation; and provide each 

service or fueling area with at least one fire extinguisher having a rating of not less than 20-B:C 
located so that an extinguisher will be within 75 feet of each pump, dispenser, underground fill 
pipe opening, and lubrication or service area.
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FORMS & ATTACHMENTS
Please find on the following page the Major Fire Hazards Form, which may be reproduced freely by 
GCG Construction for the purposes of implementing and maintaining a safety and health program.
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Personal Protective Equipment

POLICY
GCG Construction will manage or eliminate hazards in the workplace to the greatest extent possible 
with engineering controls and work practice controls. However, if such controls fail to provide 
employees sufficient protection, Designee or designate will provide employees with personal 
protective equipment (PPE) and ensure proper use thereof. PPE minimizes exposure to a range of 
hazards. All protective devices must meet the following minimum requirements:

 Provide adequate protection against the hazards for which they are designed
 Be of safe design and construction for the work to be performed
 Be reasonably comfortable when worn under the designated condition
 Fit snugly and not unduly interfere with the movements of the wearer
 Be durable
 Be capable of being disinfected
 Easily cleaned
 Be distinctly marked to facilitate identification of the manufacturer

HAZARD ASSESSMENT
As explained in the chapter on Job Hazard Analysis, hazard assessment is the backbone of the GCG 
Construction safety and health program. Recognizing and documenting hazards is the first step to 
protecting employees from them. An initial walk-through to develop a list of potential hazards should 
be followed by a review of records and an analysis of the facility layout to determine what controls 
would best protect workers. If engineering and administrative controls are unable to protect 
employees from hazards they face, Teely Byrd and the safety committee will determine what personal 
protective equipment is necessary.

GCG Construction job hazard analysis is an ongoing process. Daily, Weekly, & Monthly inspections 
and periodic reassessments will look for changes that may affect occupational hazards for workers 
and will determine if PPE remains viable (in terms of condition, age and appropriateness) to protect a 
worker from hazards on the job.

GCG Construction must certify and document the required workplace hazard assessment in a way 
that identifies the following:

 Workplace evaluated
 Person certifying the evaluation has been performed
 Date of the hazard assessment
 Document as a certification of hazard assessment
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RESPONSIBILITIES
Ensuring the effective use of personal protective equipment is a cooperative effort between GCG 
Construction and its employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Identify in the hazard assessment where PPE is appropriate and what type is necessary 
 Identify and provide properly fitting PPE for employees
 Inform employees how and when to use identified PPE
 Enforce PPE use
 Train employees in the use and care of PPE
 Ensure employees maintain PPE
 Replace worn or damaged PPE
 Ensure employee provided PPE is adequate
 Periodically review, update and evaluate the effectiveness of the PPE program

Safety Committee Responsibilities
It is the responsibility of the GCG Construction safety committee to:

 Develop, conduct, and document training for PPE
 Assist in hazard assessments
 Make recommendations to management concerning elements of the PPE program

Employee Responsibilities
GCG Construction requires employees use personal protective equipment (PPE) appropriate to the 
hazards of their job. This equipment may include protection for the following: eyes, face, feet, 
hands, head, and body.

Employees required to use such equipment will be trained in all aspects of its use, maintenance, 
and applicability.

The following list of PPE is available to employees and will be used as required: .

GCG Construction employees are expected to:

 Attend PPE training sessions provided by management
 Use, and properly wear, all PPE provided by the employer
 Properly care for, clean, and maintain all PPE
 Inform a supervisor of the need to repair or replace PPE
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TRAINING
GCG Construction will ensure every employee is provided training on personal protective equipment. 
This training will be provided at no cost to the employee during working hours. 

GCG Construction will use only training material that is appropriate in content and vocabulary to 
educational level, literacy, and language of employees.

Training Components
GCG Construction will ensure training for every employee in the following minimum elements:

 When PPE is necessary
 What specific PPE is necessary
 How to properly put on, take off, adjust and wear PPE
 Limitations of PPE
 Proper care, maintenance, useful life and disposal of the PPE

Affected employees must demonstrate an understanding of all training and the ability to use PPE 
properly before they will be permitted to perform work requiring PPE.

GCG Construction will provide retraining for any affected employee who is unable to demonstrate 
the understanding or skills to use PPE properly. Circumstances that require retraining include, but 
are not limited to the following:

 When there have been changes in the workplace that have rendered previous training obsolete
 When there have been changes to PPE used that render previous training obsolete
 When an employee demonstrates or expresses inadequacies in understanding or skill needed 

to use assigned PPE properly

Training Records
Training records will include the following information:

 Dates of the training sessions
 Contents or a summary of the training sessions
 Names and qualifications of persons conducting the training
 Names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the date on which the training 
occurred.
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PPE SELECTION
GCG Construction will select only PPE of safe design and construction and will work with employees 
to ensure PPE remains clean and reliable. In selecting PPE used to control hazards in the workplace, 
GCG Construction will consider comfortable fit, providing sizes appropriate to the affected employees, 
and ensure any PPE used will be compatible to provide sufficient protection. Comfort and ease of use 
is an important consideration because workers are more likely to wear comfortable PPE.

All PPE at GCG Construction, including any employee-owned PPE, will meet at least the minimum 
standards and requirements to provide sufficient protection for workers. Following are the standards 
referenced by OSHA for select groups of PPE:

 Eye and Face: ANSI Z87.1-1989 (or 1989(R-1998), or 2003)
 Head: ANSI Z89.1-1986 (or 1997, or 2003)
 Foot: ANSI Z41.1-1991

However, alternative protective equipment is acceptable if GCG Construction demonstrates it is at 
least as effective as equipment constructed according to the above standards.

NON-PROVIDED PPE
GCG Construction will provide all PPE and replacement PPE at no cost to employees except for the 
following:

 Non-specialty safety-toe protective footwear, non-specialty prescription eyewear, provided they 
may be worn away from work

 Shoes or boots with metatarsal protection if GCG Construction provides separate metatarsal 
guards

 Logging boots
 Everyday clothing
 Clothing worn only for protection from weather
 Replacement PPE the employee has intentionally damaged or lost
 Where the employee provides his or her own adequate PPE

WORK CLOTHING
GCG Construction requires employees to wear clothing appropriate to the work and conditions. 
Examples of this stipulation include clothing that provides protection against high temperature hazards 
that can cause burns, and not wearing loose clothing like ties or loose fitting clothing near moving 
machinery. Employees will not wearing jewelry that might contact or electric circuitry.

Also any clothing contaminated with a hazardous material (e.g. flammable liquids, toxic substances, 
irritants or oxidizers) must be removed immediately and properly cleaned before it can be worn again.
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EYE AND FACE PROTECTION
GCG Construction will ensure adequate protection against the following:

 Flying particles
 Molten metal
 Liquid chemicals
 Acids or caustic liquids
 Chemical gases or vapors
 Potentially infected material
 Potentially harmful light radiation

When there is a hazard from flying particles, eye protection will provide side protection, or GCG 
Construction will provide effected employees with detachable side protectors.

 Employees will ensure that face and eye protectors are used by only the person to whom the 
items are issued.

 Eye and face PPE must have the manufacturer’s identification distinctly marked.

Prescription Lenses
Everyday glasses will not provide sufficient protection against the types of hazards that require eye 
protection. Employees who wear prescription lenses to correct their vision must wear either eye 
protection that incorporates their prescription or that can be worn over glasses without 
compromising the glasses’ ability to correct the wearer’s vision.

If GCG Construction requires more than one worker to wear the same piece of eyewear, 
employees must disinfect the protective eyewear after each use.

Types of Eye Protection
Safety Spectacles: These protective eyeglasses have safety frames constructed of metal or plastic 
and impact-resistant lenses. Side shields are available on some models.

Goggles: These tight-fitting eye protectors completely cover the eyes, eye sockets and the facial 
area immediately surrounding the eyes and provide protection from impact, dust, and splashes. 
Some goggles will fit over corrective lenses.

Welding Shields: Constructed of vulcanized fiber or fiberglass and fitted with a filtered lens, welding 
shields protect eyes from burns caused by infrared or intense radiant light; they also protect both 
the eyes and face from flying sparks, metal spatter, and slag chips produced during welding, 
brazing, soldering, and cutting operations. OSHA requires filter lenses to have a shade number 
appropriate to protect against the specific hazards of the work being performed in order to protect 
against harmful light radiation.
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Laser Safety Goggles: These specialty goggles protect against intense concentrations of light 
produced by lasers. The type of laser safety goggles an employer chooses will depend upon the 
equipment and operating conditions in the workplace.

Face Shields: These transparent sheets of plastic extend from the eyebrows to below the chin and 
across the entire width of the employee’s head. Some are polarized for glare protection. Face 
shields protect against nuisance dusts, potential splashes, or sprays of hazardous liquids, and 
smaller particles, but will not provide adequate protection against larger impact hazards. Face 
shields must be worn over the top of basic eye protection devices such as goggles or safety 
spectacles.

Typical uses for face shields include, but are not limited to, the following situations: woodworking 
operations where chips and particles fly; metal machining that causes flying particles; buffing, 
polishing, wire brushing, and grinding; operations that cause flying particles or objects; spot 
welding; and handling of hot or corrosive materials.

Laser Operations
Laser light radiation can be extremely dangerous to the unprotected eye, and direct or reflected 
beams can cause permanent eye damage.

Laser retinal burns can be painless, so it is essential that all personnel in or around laser 
operations wear appropriate eye protection.

Laser safety goggles should protect for the specific wavelength of the laser and must be of 

sufficient optical density for the energy involved. Safety goggles intended for use with laser beams 
must be labeled with the laser wavelengths for which they are intended to be used, the optical 
density of those wavelengths and the visible light transmission.

When a face shield is used in atmospheres or working areas requiring special conditions of non-
conductivity or non-sparking, the equipment and materials used must meet those requirements. A 
face shield must be plainly and permanently labeled, identifying it as a “non-conductive face shield” 
or “non-sparking face shield”.

Laser Safety Glass

Attenuation Intensity, CW maximum power density 
(watts/cm²) Optical density (O.D.) Attenuation factor

10-² 5 105

10-1 6 106

1.0 7 107

10.0 8 108

TABLE 1
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Welding Operations

The intense light associated with welding operations can cause serious and sometimes permanent 
eye damage if operators do not wear proper eye protection. The intensity of light or radiant energy 
produced by welding, cutting, or brazing operations varies according to a number of factors 
including the task producing the light, the electrode size, and the arc current. Table 2 shows the 
minimum protective shades for a variety of welding, cutting, and brazing operations in general 
industry and in the shipbuilding industry.

Table 2 -- Filter Lenses for Protection Against Radiant Energy
Operations Electrode Size 1/32 in. Arc Current Minimum (*) 

Protective Shade
Less than 3 Less than 60 7
3-5 60-160 8
5-8 160-250 10

Shielded metal arc welding

More than 8 250-550 11
Less than 60 7
60-160 10
160-250 10

Gas metal arc welding and 
flux cored arc welding

250-500 10
Less than 50 8
50-150 8

Gas tungsten arc welding

150-500 10
(Light) Less than 500 10Air carbon arc cutting
(Heavy) 500-1000 11

Less than 20 6
20-100 8
100-400 10

Plasma arc welding

400-800 11
(light)(**) Less than 300 8

(medium)(**) 300-400 9

Plasma arc cutting

(heavy)(**) 400-800 10
Torch brazing 3
Torch soldering 2
Carbon arc welding 14
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Helmets or hand shields must be used during all arc welding or arc cutting operations, excluding 
submerged arc welding. Helpers or attendants must be provided with proper eye protection. A 
hand shield must be constructed of materials similar to those used for a helmet, in a like manner, to 
protect the body from direct radiant energy.

HEAD PROTECTION
GCG Construction will protect employees from potential head injuries by providing proper head 
protection and accessories, and ensuring that employees wear these items to protect themselves 
from injury. Hard hats and helmets can protect employees from impact and penetration hazards, as 
well as from electrical shock and burn hazards.

GCG Construction will ensure employees wear head protection if any of the following apply:

 Objects might fall from above and strike them on the head;
 They might bump their heads against fixed objects, such as exposed pipes or beams
 There is a possibility of accidental head contact with electrical hazards or any other harmful 

contacts or exposures
 There is a risk of injury from any of the following:

o Electric shock
o Hair entanglement
o Chemicals
o Temperature extremes

Filter Lenses for Protection Against Radiant Energy

Operations Plate Thickness 
– inches

Plate Thickness – 
mm

Minimum (*) Protective 
Shade

Light Under ⅛ Under 3.2 4

Medium ⅛ to ½ 3.2 to 12.7 5

G
as

 W
el

di
ng

Heavy Over ½ Over 12.7 6

Light Under 1 Under 25 3

Medium 1 to 6 25-150 4

O
xy

ge
n 

C
ut

tin
g

Heavy Over 6 Over 150 5

Footnote (*) As a rule of thumb, start with a shade that is too dark to see the weld zone. Then go to a 
lighter shade, which gives sufficient view of the weld zone without going below the minimum. In oxyfuel 
gas welding or cutting where the torch produces a high yellow light, it is desirable to use a filter lens that 
absorbs the yellow or sodium line in the visible light of the (spectrum) operation. Footnote (**) These 
values apply where the actual arc is clearly seen. Experience has shown that lighter filters may be used 
when the arc is hidden by the workpiece.
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Some examples of occupations in which employees should be required to wear head protection 
include construction workers, carpenters, electricians, linemen, plumbers and pipefitters, timber and 
log cutters, welders, among many others. Whenever there is a danger of objects falling from above, 
such as working below others who are using tools or working under a conveyor belt, head protection 
must be worn. Hard hats must be worn with the bill forward to protect employees properly.

In general, protective helmets or hard hats should do the following:

 Resist penetration by objects
 Absorb the shock of a blow
 Be water-resistant and slow burning
 Have clear instructions explaining proper adjustment and replacement of the suspension and 

headband, which should be replaced if slack, twisted, worn out, sweat-soaked, etc.

Hard hats must have a hard outer shell and a shock-absorbing lining that incorporates a headband 
and straps that suspend the shell from 1 to 1¼ inches (2.54 cm to 3.18 cm) away from the head. This 
type of design provides shock absorption during an impact and ventilation during normal wear.

A metallic head device must not be furnished by an employer or used by an employee for head 
protection, except where it has been determined that the use of other types of protective helmets or 
safety hats or caps is impractical, such as where chemical reaction will cause the deterioration of 
other types of head protection.

Types of Hard Hats/Helmets
GCG Construction will select protective headgear that meets ANSI standard requirements and will 
ensure employees wear hard hats/helmets to provide appropriate protection against potential 
workplace hazards. Hard hat selection must consider all hazards on the worksite, including 
electrical hazards. This can be done through a comprehensive hazard analysis and an awareness 
of the different types of protective headgear available.

Hard hats are divided into three industrial classes:

 Class G (formerly Class A) hard hats (General) provide impact and penetration resistance along 
with limited voltage protection (up to 2,200 volts).

 Class E (formerly class B) hard hats (Electrical) provide the highest level of protection against 
electrical hazards, with high-voltage shock and burn protection (up to 20,000 volts). They also 
provide protection from impact and penetration hazards by flying/falling objects.

 Class C hard hats (Conductive) provide lightweight comfort and impact protection but offer no 
protection from electrical hazards.
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In addition, hard hats/helmets that protect against impacts are classified as either:

Type I – Helmets that are intended to reduce the force of impact resulting from a blow only to the 
top of the head.

Type II – Helmets that are intended to reduce the force of impact resulting from a blow to the top or 
sides of the head.

Another class of protective headgear on the market is called a “bump hat”, designed for use in 
areas with low head clearance. They are recommended for areas where protection is needed from 
head bumps and lacerations. These are not designed to protect against falling or flying objects and 
are not ANSI approved. It is essential to check the type of hard hat employees are using to ensure 
that the equipment provides appropriate protection. Each hat should have a label inside the shell 
that lists the manufacturer, the ANSI designation, and the class of the hat.

Size and Care Considerations
Head protection that is too large or too small is inappropriate for use, even if it meets all other 
requirements. Protective headgear must fit appropriately on the body and for the head size of each 
individual. Most protective headgear comes in a variety of sizes with adjustable headbands to 
ensure a proper fit (many adjust in ⅛-inch increments). A proper fit should allow sufficient 
clearance between the shell and the suspension system for ventilation and distribution of an 
impact. The hat should not bind, slip, fall off, or irritate the skin.

Some protective headgear allows for the use of various accessories to help employees deal with 
changing environmental conditions, such as slots for earmuffs, safety glasses, face shields, and 
mounted lights. Optional rims may provide additional protection from the sun and some hats have 
channels that guide rainwater away from the face. Protective headgear accessories must not 
compromise the safety elements of the equipment.

Periodic cleaning and inspection will extend the useful life of protective headgear. A daily 
inspection of the hard hat shell, suspension system, and other accessories for holes, cracks, tears 
or other damage that might compromise the protective value of the hat is essential. Paints, paint 
thinners and some cleaning agents can weaken shells of hard hats and may eliminate electrical 
resistance. Consult the helmet manufacturer for information on the effects of paint and cleaning 
materials on their hard hats. Never drill holes, paint, or apply labels to protective headgear as this 
may reduce the integrity of the protection. Do not store protective headgear in direct sunlight, such 
as on the rear window shelf of a car, since sunlight and heat can damage them. 
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Hard hats with any of the following defects should be removed from service and replaced:

 Perforation, cracking, or deformity of the brim or shell;
 Indication of exposure of the brim or shell to heat, chemicals or ultraviolet light and other 

radiation (in addition to a loss of surface gloss, such signs include chalking or flaking).

Always replace a hard hat if it sustains an impact, even if damage is not noticeable. Suspension 
systems are available as replacement parts, and should be replaced when damaged, or when 
excessive wear is noticed. It is not necessary to replace the entire hard hat when deterioration or 
tears of the suspension systems are noticed.

Hoods
A hood must be made of materials that combine all of the following:

 Have mechanical strength and lightness of weight to a high degree
 Be non-irritating to the skin when subjected to perspiration
 Be capable of withstanding frequent cleaning and disinfection
 Materials used in the manufacture of hoods must be suitable to withstand the hazards to which 

the user may be exposed.
 A hood must be designed to provide adequate ventilation for the wearer.

A protective helmet must be used in conjunction with a hood where there is a head injury hazard 
and the hood must be designed to accommodate helmets.

Accessories
Faceshield Protection: Faceshield devices can be attached to the helmet without changing the 
helmet strength and electrical protection. A metal faceshield bracket system can be used on a 
Class G helmet; however, if a Class E helmet is to be used in an area where Class E protection is 
required, a type of bracket and shield system that will not conduct electricity (has a dielectric rating) 
should be used.

Ear Muffs: The required degree of hearing protection should be considered prior to selecting ear 
muff attachments. If ear muffs are to be attached to helmets, metal attachments are acceptable for 
Class G helmets. Attachments with a dielectric rating must be used for Class E helmets.

Sweat Bands: If sweat bands are necessary, they must not interfere with the effectiveness of the 
helmet headband system. Some sweatband devices are made to fit on the headband. For electrical 
work, metal components must not be used to attach sweat bands to helmets.
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Winter Liners: There are many varieties of winter liners. One type fits over the hard hat assembly. It 
must be flame retardant and elasticized to give the user a snug, warm fit. Other styles fit under the 
helmet. If the liner is to be used with a Class E helmet, it must have a dielectric rating. Regardless 
of the warmth characteristics, the liner and helmet combination should be compatible. The liner and 
helmet must fit properly to give the employee proper impact and penetration protection.

Chin Straps: When wind or other conditions present the possibility of the hard hat being 
accidentally removed from the head, chin straps can be used. If chin straps are used, they should 
be the type that fastens to the shell of the hard hat. If the chin straps fasten to the headband and 
suspension system, the shell may blow off and strike another employee.

Hair Enclosures: employees must wear a hat, cap, or net if there is a danger of hair entanglement 
in moving machinery or equipment, or where there is exposure to means of ignition. Hair 
enclosures must completely enclose all loose hair; be adjustable to accommodate all head sizes; 
be designed to be reasonably comfortable to the wearer.

FOOT & LEG PROTECTION
Employees who face possible foot or leg injuries from falling or rolling objects or from crushing or 
penetrating materials must wear protective footwear. In addition, employees whose work involves 
exposure to hot substances or corrosive or poisonous materials must have protective gear to cover 
exposed body parts, including legs and feet. If an employee’s feet may be exposed to electrical 
hazards, nonconductive footwear must be worn. On the other hand, workplace exposure to static 
electricity may necessitate the use of conductive footwear.

An employer must ensure that employees wear protective footwear when working in areas where any 
of the following occur:

 Employees’ feet are exposed to electrical hazards.
 There is a danger of foot injuries due to falling or rolling objects, such as barrels or tools.
 There is a danger of sharp objects, such as nails or spikes, piercing the soles of shoes.
 There is exposure to molten metal that might splash on feet or legs.
 There is possible exposure to chemical spills

Employees must also wear proper footwear (including protective footwear when necessary) when 
working on or around hot, wet, or slippery surfaces.
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Foot and leg protection choices include the following:

 Leggings or high boots made of a suitable material (e.g. leather, rubber) for workers exposed to 
dangerous chemical spill and heat hazards such as molten metal or welding sparks.

 When an employee uses a chain saw, he must wear chaps or leg protectors, made from 
material designed to resists cuts, covering from at least upper thigh to mid-calf.

 Metatarsal guards protect the instep area from impact and compression. Made of aluminum, 
steel, fiber, or plastic, these guards may be strapped to the outside of shoes. Footwear 
designed to newer versions of ANSI Z41 and the ASTM standards require metatarsal protection 
to be built into the footwear.

 Toe guards fit over the toes of regular shoes to protect the toes from impact and compression 
hazards. They may be made of steel, aluminum, or plastic.

An employer who chooses to provide employees with toe guards must demonstrate that they are as 
protective as an incorporated toebox used in safety-toe footwear.

 Combination foot and shin guards protect the lower legs and feet, and may be used in 
combination with toe guards when greater protection is needed.

 Safety shoes have impact-resistant toes and heat-resistant soles that protect the feet against 
hot work surfaces common in roofing, paving, and hot metal industries. The metal insoles of 
some safety shoes protect against puncture wounds. Safety shoes may also be designed to be 
electrically conductive to prevent the buildup of static electricity in areas with the potential for 
explosive atmospheres or nonconductive to protect workers from workplace electrical hazards.

 If a hazard is created from a process, environment, chemical, or mechanical irritant that could 
cause an injury or impairment to the feet by absorption or physical contact, other than from 
impact, the employer must provide any of the following to the employee:

o Boots
o Overshoes
o Rubbers
o Wooden-soled shoes
o An equivalent of the above

Special Purpose Shoes
Electrically conductive shoes provide protection against the buildup of static electricity. Employees 
working in explosive and hazardous locations such as explosives manufacturing facilities or grain 
elevators must wear conductive shoes to reduce the risk of static electricity buildup on the body 
that could produce a spark and cause an explosion or fire. 

Foot powder should not be used when wearing protective conductive footwear because it provides 
insulation, reducing the conductive ability of the shoes. Silk, wool, and nylon socks can produce 
static electricity and should not be worn with conductive footwear. Conductive shoes must be 
removed when the task requiring their use is completed. 
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Employees exposed to electrical hazards must never wear conductive shoes. Electrical hazard, 
safety-toe shoes are nonconductive and will prevent the wearers’ feet from completing an electrical 
circuit to the ground. These shoes can protect against open circuits of up to 600 volts in dry 
conditions, and should be used in conjunction with other insulating equipment and additional 
precautions to reduce the risk of a worker becoming a path for hazardous electrical energy. 

The insulating protection of electrical hazard, safety-toe shoes may be compromised if the shoes 
become wet, the soles are worn through, metal particles become embedded in the sole or heel, or 
workers touch conductive grounded items. Note: Nonconductive footwear must not be used in 
explosive or hazardous locations.

Foundry shoes insulate the feet from the extreme heat of molten metal. They keep hot metal from 
lodging in shoe eyelets, tongues or other shoe parts. These snug-fitting leather or leather-
substitute shoes have leather or rubber soles and rubber heels. All foundry shoes must have built-
in safety toes.

Care of Protective Footwear
As with all protective equipment, safety footwear should be inspected prior to each use. Shoes and 
leggings should be checked for wear and tear at reasonable intervals. This includes looking for 
cracks or holes, separation of materials, broken buckles, or laces. The soles of shoes should be 
checked for pieces of metal or other embedded items that could present electrical or tripping 
hazards. Employees should follow the manufacturers’ recommendations for cleaning and 
maintenance of protective footwear.

HAND & ARM PROTECTION
If a workplace hazard assessment reveals employees face potential injury to hands and arms that 
cannot be eliminated through engineering and work practice controls, GCG Construction will ensure 
employees wear appropriate protection. Potential hazards that require protection include skin 
absorption of harmful substances, chemical or thermal burns, electrical dangers, bruises, abrasions, 
cuts, punctures, fractures, amputations, and harmful temperature extremes. 

Protective equipment includes gloves, finger guards, and arm coverings. In addition, items such as 
machine guards and barriers are examples of engineering controls that may eliminate hazards to the 
hands and arms.

Types of Protective Gloves
There are many types of gloves available today to protect against a wide variety of hazards. The 
nature of the hazard and the operation involved will affect the selection of gloves. The variety of 
potential occupational hand injuries makes selecting the right pair of gloves challenging. No gloves 
can provide protection against all potential hand hazards. Employees must use gloves specifically 
designed for the hazards and tasks found in their workplace. Gloves designed for one function may 
not protect against a different function even though they may appear to be an appropriate 
protective device.
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The following are examples of some factors that may influence the selection of protective gloves 
for a workplace:

 Type of chemicals handled (toxic properties of the chemical(s)).
 Chemical concentration and temperature (the higher the concentration and temperature, the 

shorter the breakthrough time)
 Nature of contact (total immersion, continual contact, splash, etc.)
 Duration of contact
 Area requiring protection (hand only, forearm, arm)
 Degree of dexterity (fine motor work)
 Grip requirements (dry, wet, oily)
 Thermal protection
 Size and comfort
 Abrasion/cut resistance requirements
 Other job hazards (such as biological, electrical, and radiation hazards)

Gloves are made from a wide variety of materials and are designed for many types of workplace 
hazards. In general, gloves fall into four groups:

 Gloves made of leather, synthetic fibers, or metal mesh
 Fabric and coated fabric gloves
 Chemical protective gloves
 Insulating rubber gloves (See 29 CFR 1910.137, Electrical Protective Equipment, for detailed 

requirements on the selection, use and care of insulating rubber gloves)

Leather, Canvas or Metal Mesh Gloves
 Sturdy gloves made from metal mesh, leather or canvas provide protection against cuts and 

burns. Leather or canvas gloves also protect against sustained heat
 Leather gloves protect against sparks, moderate heat, blows, chips, and rough objects. These 

gloves can be used for tasks such as welding
 Aluminized gloves provide radiant heat protection by reflection and insulate/reduce heat 

conduction with a liner or insert. Employees working with molten materials would benefit from 
this type of glove

 Aramid fiber gloves such as Kevlar, protect against heat, are cut- and abrasion-resistant, and 
wear well. Employees working in jobs such as firefighting, automotive work, metal fabrication, 
glass and ceramic handling would benefit from this type of glove

 Synthetic gloves of various materials offer protection against heat and cold are cut- and 
abrasion-resistant and may withstand some diluted acids. These materials do not stand up 
against alkalis and solvents

 Metal mesh hand, wrist, arm, and finger protective wear protects against knife cuts; however, it 
offers very little, if any, protection against punctures. Plastic dots can be adhered to the metal 
mesh to facilitate gripping
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Fabric and Coated Fabric Gloves
Fabric and coated fabric gloves are made of cotton or other fabric to provide varying degrees of 
protection.

 Fabric gloves protect against dirt, slivers, chafing and abrasions. They do not provide sufficient 
protection for use with rough, sharp, or heavy materials. Adding a plastic coating will strengthen 
some fabric gloves.

 Coated fabric gloves normally are made from cotton flannel with napping on one side. By 
coating the un-napped side with plastic, fabric gloves are transformed into general-purpose 
hand protection offering slip-resistant qualities. These gloves are used for tasks ranging from 
handling bricks and wire to chemical laboratory containers. When selecting gloves to protect 
against chemical exposure hazards, always check with the manufacturer or review the 
manufacturer’s product literature to determine the gloves’ effectiveness against specific 
workplace chemicals and conditions.

Chemical- and Liquid-Resistant Gloves
Chemical-resistant gloves are made with different kinds of rubber: natural, butyl, neoprene, nitrile 
and fluorocarbon (viton); or various kinds of plastic: polyvinyl chloride (PVC), polyvinyl alcohol, and 
polyethylene. These materials can be blended or laminated for better performance. As a general 
rule, the thicker the glove material, the greater the chemical resistance but thick gloves may impair 
grip and dexterity, having a negative impact on safety

Some examples of chemical-resistant gloves include:

 Butyl gloves are made of a synthetic rubber and protect against a wide variety of chemicals, 
such as peroxide, rocket fuels, highly corrosive acids (nitric acid, sulfuric acid, hydrofluoric acid, 
and red-fuming nitric acid), strong bases, alcohols, aldehydes, ketones, esters, and nitro-
compounds. Butyl gloves also resist oxidation, ozone corrosion, and abrasion, and remain 
flexible at low temperatures. Butyl rubber does not perform well with aliphatic and aromatic 
hydrocarbons and halogenated solvents.

 Natural (latex) rubber gloves are comfortable to wear, which makes them a popular general-
purpose glove. They feature outstanding tensile strength, elasticity, and temperature resistance. 
In addition to resisting abrasions caused by grinding and polishing, these gloves protect 
workers’ hands from most water solutions of acids, alkalis, salts and ketones. Latex gloves have 
caused allergic reactions in some individuals and may not be appropriate for all employees. 
Hypoallergenic gloves, glove liners and powderless gloves are possible alternatives for workers 
who are allergic to latex gloves.
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 Neoprene gloves are made of synthetic rubber and offer good pliability, finger dexterity, high 
density, and tear resistance. They protect against hydraulic fluids, gasoline, alcohols, organic 
acids, and alkalis. They generally have chemical and wear resistance properties superior to 
those made of natural rubber.

 Nitrile gloves are made of a copolymer and provide protection from chlorinated solvents such as 
trichloroethylene and perchloroethylene. Although intended for jobs requiring dexterity and 
sensitivity, nitrile gloves stand up to heavy use even after prolonged exposure to substances 
that cause other gloves to deteriorate. They offer protection when working with oils, greases, 
acids, caustics, and alcohols but are generally not recommended for use with strong oxidizing 
agents, aromatic solvents, ketones, and acetates.

Care of Protective Gloves
Protective gloves should be inspected before each use to ensure they are not torn, punctured, or 
made ineffective in any way. A visual inspection will help detect cuts or tears but a more thorough 
inspection by filling the gloves with water and tightly rolling the cuff towards the fingers will help 
reveal any pinhole leaks. Gloves that are discolored or stiff may also indicate deficiencies caused 
by excessive use or degradation from chemical exposure. Interiors of gloves must be kept free of 
corrosive or irritating contaminants.

Any gloves with impaired protective ability should be discarded and replaced. Reuse of chemical-
resistant gloves should be evaluated carefully, taking into consideration the absorptive qualities of 
the gloves. A decision to reuse chemically exposed gloves should take into consideration the 
toxicity of the chemicals involved and factors such as duration of exposure, storage, and 
temperature. All gloves must be sanitized and clean before reissue.

BODY PROTECTION
Employees who face possible bodily injury of any kind that cannot be eliminated through engineering, 
work practice, or administrative controls must wear appropriate body protection while performing their 
jobs. In addition to radiation, the following are workplace hazards that could cause bodily injury, and 
require protection:

 Temperature extremes
 Hot splashes from molten metals and other hot liquids
 Potential impacts from tools, machinery, and materials
 Hazardous chemicals
 Wetness 

There are many varieties of protective clothing available for specific hazards. Employers are required 
to ensure that their employees wear personal protective equipment only for the parts of the body 
exposed to possible injury. Examples of body protection include laboratory coats, coveralls, vests, 
jackets, aprons, surgical gowns, and full body suits.
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If a hazard assessment indicates a need for full body protection against toxic substances or harmful 
physical agents, the clothing should be carefully inspected before each use, it must fit each worker 
properly, and it must function properly and for the purpose for which it is intended.

Protective clothing comes in a variety of materials, each effective against particular hazards, such as:

 Paper-like fiber, which is used for disposable suits provide protection against dust and splashes
 Treated wool and cotton, which adapts well to changing temperatures, is comfortable and fire-

resistant, and protects against dust, abrasions and rough, irritating surfaces
 Duck, which is a closely woven cotton fabric that protects against cuts and bruises when 

handling heavy, sharp, or rough materials
 Leather, which is often used to protect against dry heat and flames
 Rubber, rubberized fabrics, neoprene, and plastics, which protect against certain chemicals and 

physical hazards. When chemical or physical hazards are present, check with the clothing 
manufacturer to ensure that the material selected will provide protection against the specific 
hazard

HEARING PROTECTION
Determining the need to provide hearing protection for employees can be challenging. Employee 
exposure to excessive noise depends upon a number of factors, including:

 The loudness of the noise as measured in decibels (dB)
 The duration of each employee’s exposure to the noise
 Whether employees move between work areas with different noise levels
 Whether noise is generated from one or multiple sources

Generally, the louder the noise, the shorter the exposure time before hearing protection is required. 
For instance, employees may be exposed to a noise level of 90 dB for 8 hours per day (unless they 
experience a Standard Threshold Shift) before hearing protection is required. On the other hand, if the 
noise level reaches 115 dB hearing protection is required if the anticipated exposure exceeds 15 
minutes. For a more detailed discussion of the requirements for a comprehensive hearing 
conservation program, see the chapter on hearing protection. 

If engineering and work practice controls do not lower employee exposure to workplace noise to 
acceptable levels, employees must wear appropriate hearing protection. It is important to understand 
that hearing protectors reduce only the amount of noise that gets through to the ears. The amount of 
this reduction is referred to as attenuation, which differs according to the type of hearing protection 
used and how well it fits. Hearing protectors worn by employees must reduce an employee’s noise 
exposure to within the acceptable limits. 
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Types of hearing protection include the following:

 Single-use earplugs are made of waxed cotton, foam, silicone rubber, or fiberglass wool. They 
are self-forming and, when properly inserted, they work as well as most molded earplugs.

 Pre-formed or molded earplugs must be individually fitted by a professional and can be 
disposable or reusable. Reusable plugs should be cleaned after each use.

 Earmuffs require a perfect seal around the ear. Glasses, facial hair, long hair, or facial 
movements such as chewing may reduce the protective value of earmuffs.

SAFETY BELTS, LIFELINES, AND LANYARDS
The only acceptable use of lifelines, safety belts, and lanyards is to safeguard employees. If a lifeline, 
safety belt or lanyard is subjected to in-service loading; it must be removed from service and not used 
again.

 Lifelines must be secured above the point of operation to an anchorage or structural member 
capable of supporting a minimum dead weight of 5,400 pounds.

 If a lifeline is subject to cutting or abrasion, as may be the case on rock scaling operations, it 
must be at least ⅞-inch wire core manila rope. Otherwise, it may be a ¾-inch manila or 
equivalent, with a nominal breaking strength of at least 5,400 pounds.

 Safety belt lanyards will be at least ½-inch nylon and provide for a fall that does not exceed 6 
feet. They must also have a nominal breaking strength of 5,400 pounds.

 Hardware on safety belts and lanyards in use must be drop forged or pressed steel or cadmium 
plated according to federal specifications. The surface must be smooth and free of sharp edges.

 Safety belt and lanyard hardware, except rivets, must withstand a tensile loading of 4,000 
pounds without cracking, breaking, or taking a permanent deformation.

For more information, see the “Fall Protection” chapter.

OTHER PPE
Cooling Vests and Suits
Personal cooling vests and suits are available for wear in operations involving extreme heat 
conditions. One design requires the use of a supplied air system. The air enters the vest or coverall 
through a tube in which it is cooled by as much as 40 degrees. The cooled air is channeled out 
over the upper torso and around the neck area when only the vest is being used. When the 
coverall or full body cooling type of PPE is used, the cooling air is also channeled to the leg and 
arm areas.

There is a type of body cooling system that does not require an electrical, air, or water supply. This 
vest is made of durable flame-resistant cotton shell fabric. Sewn underneath the outer shell are 
layers of light metallic insulation that reflect radiant heat outward and cooling inward toward the 
body. Pouch-like areas are accessible for quick and easy installation of segmented, semi-frozen 
gel cooling packets. These gel packs, often referred to as plastic ice, provide approximately twice 
the cooling effect of the same volume of water ice. The gel packs will not leak, even if punctured. 
They can be refrozen overnight in an ordinary freezer.
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Other systems use supplied cooling air and a manifold system of tubes to channel the cool air to 
the body extremities. Outer surfaces are frequently made of aluminum or other heat-reflective 
material, depending on the type and source of the heat conditions.

High Visibility Apparel
High visibility apparel must be used by workers involved in traffic control, such as flaggers or law 
enforcement officers, or for employees who work on the roadways, such as sanitation, utility or 
construction workers, and emergency responders. The apparel should be high visibility orange, 
yellow, yellow-green, or a fluorescent version so that it contrasts with the surrounding area. 
Reflective material visible from all sides for 1,000 feet must be worn during dark hours.

Flotation Vests
Employees working over or near water, where the danger of drowning exists, will be provided with 
approved life jackets or buoyant work vests. These vests are available as flotation pads inside high 
visibility international orange nylon shells or as vinyl coated flotation pads of international orange. 
The flotation vests must be U.S. Coast Guard approved.

Additionally, in any other workplace where employees work over or near water, or use boats, 
approved life jackets, buoyant work vests or other flotation devices must be provided. All buoyant 
work vests and life preservers will be checked for defects before and after each use.

Welding and High Heat
Coveralls, jackets, pants, and aprons are available for operations involving high heat or molten 
metal splashes. Leather is the traditional protective material for many welding operations. Where 
there is exposure to radiant heat as well as molten metal splashes, aluminized garments may be 
used. They reflect up to 95 percent of the radiant heat. Flame-resistant cotton coveralls designed 
for comfort and protection are sometimes preferred. Whatever the type of clothing used for welding 
operations, it should not have external pockets or cuffs. Fabrics of silica, ceramic, and fiberglass 
eliminate the need for asbestos and are now available for welding operations. Protective clothing 
with asbestos will not be used.

FORMS & ATTACHMENTS
Please find on the following pages the PPE Hazard Assessment Certification Form, which may be 
reproduced freely by GCG Construction for the purposes of implementing and maintaining a safety 
and health program.
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Hazard Communication

POLICY
GCG Construction is committed to the safety and health of its employees. To identify and control 
hazards presented by products that contain materials, chemicals or components that may cause injury 
or illness in the workplace, GCG Construction has in place a Hazard Communication Program (HCP) 
to provide information to employees about any hazardous materials to which they are exposed.

If GCG Construction employees are exposed to any hazardous chemical, GCG Construction 
designates Designee to ensure a written HCP is created, communicated to all employees, and 
maintained according to all applicable regulations, standards and industry best practices.

All aspects of this policy and the GCG Construction Hazard Communication Program are subject to 
annual review by Designee and the safety committee to ensure the effectiveness of the policy, to 
guarantee a safe working environment forGCG Construction employees, and to reflect any regulatory 
changes to which the policy must respond.

The Hazard Communication Program (HCP) describes how GCG Construction will meet all applicable 
requirements regarding identifying hazardous chemicals, labeling under the GHS guidelines, providing 
availability of safety data sheets (SDS), and employee information and training.

The HCP also will include the following:

 A list of chemicals (SDS) in inventory known to present a hazard to GCG Construction 
employees

 Methods GCG Construction will use to inform employees of hazards presented by non-routine 
tasks

 Methods GCG Construction will use to inform employees of hazards associated with chemicals 
contained in unlabeled pipes in their work areas
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RESPONSIBILITIES
Hazard communication is a cooperative effort between GCG Construction and its employees.

Employer Responsibilities
 It is the responsibility of GCG Construction (through Designee) to:
 Establish a Hazard Communication Program if employees work with or around any potentially 

hazardous material
 Ensure that proper safeguards are in place to ensure the safety of personnel working with or 

around hazardous chemicals
 Ensure that every employee can readily access a list of hazardous chemicals that exist in the 

workplace, as well as in formation on the hazards they present (safety data sheets)
 Ensure all hazardous chemicals in the workplace are labeled and have a complete safety data 

sheet on file
 Ensure all employees are trained on the Hazard Communication Program (HCP)
 Provide support for the implementation of HCP; and

Review the HCP at least annually to evaluate the effectiveness of the program

 Report the use of known carcinogens to the state OSHA division as required. 

Safety Committee Responsibilities
It is the responsibility of the GCG Construction safety committee to:

 Assist in the creation and implementation of the GCG Construction Hazard Communication 
Program

 Assist in the development and delivery of HCP training
 Identify issues of non-compliance and hazards related to the use of hazardous chemicals
 Recommend steps to promote safety compliance and adherence to all safety and health policy
 Provide an avenue for employees to share concerns and recommend changes regarding 

chemicals in the workplace to help ensure a safer work environment
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Employee Responsibilities
Every GCG Construction employee is expected to:

 Follow safety policy and adhere to all precautions and safety requirements when working with or 
around hazardous chemicals

 Understand the hazards of the chemicals in the workplace by reviewing Safety Data Sheets 
before using any hazardous chemical

 Understand how to lessen or prevent exposure to hazardous chemicals through safe work 
practices and use of personal protective equipment

 Understand emergency procedures in the event of exposure to these chemicals
 Verify the proper labeling of chemicals at the worksite, and the presence of SDS for each
 Report any deficiencies in hazard communication as soon as safely possible to his or her 

supervisor
 Attend and participate actively in safety trainings

TRAINING
GCG Construction will provide training covering all aspects of the Hazard Communication Program. 
GCG Construction will provide training on hazardous chemicals in their employee’s work area at the 
time of assignment and whenever a new hazard is introduced to their work area.

All employees who may be exposed to hazardous chemicals under normal operating conditions while 
performing their job duties in their assigned work areas must receive training. GCG Construction may 
design training or use training designed to cover categories of hazards or specific chemicals.

The HCP will be made available upon request to any employee (or their designated representatives) 
and any regulatory official with the authority to demand it.
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Training Components
Designee will ensure that all employees at GCG Construction are informed and trained in the 
following minimum elements for hazard communication:

 The requirements of regulatory bodies, industry standards and best safety practices regarding 
specific chemicals

 Operations in the employee’s work area that involve hazardous chemicals
 Physical, health, simple asphyxiation, combustible dust, and pyrophoric gas hazards, as well as 

hazards not otherwise classified, of the chemicals in the work area
 Reading and understanding hazardous chemical labeling, including pictograms, signal words, 

hazard statements, and precautionary statements
 The availability and location of the written HCP, list of hazardous chemicals, and safety data 

sheets (SDS)
 How to detect the presence or release of a hazardous chemical in the work area
 The classified and unclassified hazards of chemicals in the work area

o The Globally Harmonized System of Classification (GHS) determines if a substance or 
mixture meets their criteria for a hazardous substance, meaning harmful to the 
environment or to humans. OSHA has adopted the GHS classification of chemicals. 
Those substances that are identified as hazardous are referred to as Classified. 
Substances that have not yet been classified are referred to as ‘Hazards Not Otherwise 
Classified’ (HNOC) or Unclassified.

 Measures employees can take to protect themselves from these hazards, including specific 
procedures the employer has implemented for employee protection

 The details of the HCP, including an explanation of all labels and SDS, and how employees can 
obtain and use the appropriate hazard information. Training must include the order of 
information on the SDS and how to obtain and use the hazard information

Training Records
 Training records will include the following information:

o Dates of the training sessions
o Contents or a summary of the training sessions
o Names and qualifications of persons conducting the training
o Names and job titles of all persons attending the training sessions

 GCG Construction will maintain employee training records for 3 years from the date on which 
training occurred.
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HAZARD DETERMINATION & COMMUNICATION
GCG Construction will rely on the evaluation of the chemical manufacturer or importer of any 
hazardous chemicals at the worksite to provide the identifying labels and safety data information 
required for the HCP.

Labels
The GHS does not specify a label format or layout, but requires the inclusion of several elements. 
All hazardous material containers at GCG Construction will be labeled, tagged, or marked with the 
following:

7. Product Identifier. The product identifier must match the identifier on the safety data sheet and 
include the chemical identity of the substance or ingredients in a mixture that contribute to the 
product’s hazards.

8. Pictograms. Pictograms are combinations of graphical elements that convey information about 
the product’s hazards. GHS hazard pictograms are a black symbol on a white field within a red 
diamond.

9. Signal Word. Signal words indicate the severity of the product’s hazard. “Danger” indicates 
severe hazards while “Warning” indicates less sever hazards.

10. Hazard Statements. Hazard statements are assigned based on the nature of the product’s 
hazards.

11. Precautionary Statements. Precautionary statements inform the reader about how to prevent 
or minimize the negative effects of storing or handling the product unsafely. They fall into four 
categories: prevention, response, storage, and disposal.

12. Supplier Identification. The supplier identification includes the name, address, and telephone 
number that can be used to locate or communicate with the manufacturer or supplier.
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Other Elements: GHS permits competent authorities to require or allow additional information and 
specify where it must be presented on the product label as long as it does not impede, contradict, 
or confuse the standard information. Examples include transport pictograms, precautionary 
pictograms, first-aid recommendations, universal product codes, general usage information, etc.

For unclassified hazards, the label requires supplementary information, a description of the 
unclassified hazards and appropriate precautionary measures to ensure safe handling and use.

 Alternatively, hazardous material containers at GCG Construction can be marked with the 
product identifier and words, pictures, symbols, or combination thereof, to provide at least 
general information regarding the hazards of the chemicals. Labeling is done in conjunction with 
other information immediately available to employees under the HCP to provide employees with 
the specific information regarding the physical and health hazards of the hazardous chemical.

 In lieu of affixing labels to individual containers, the GCG Construction HCP may rely on signs, 
placards, process sheets, batch tickets, operating procedures or similar written materials, as 
long as the alternative method provides workers with the same information. See the signage 
provisions of the National Fire Protection Association contained in NFPA 704 – Standard 
System for the Identification of the Hazards of Materials for Emergency Response, 2007.

 A container for a hazardous substance into which the substance has been transferred for 
immediate use does not have to be labeled. Labels are necessary, however, for any container 
that is stored.

 No employee will remove or deface labels or other forms of warnings.
 GCG Construction will ensure every label is legible in English, but may present the chemical’s 

hazard information in another language, as long as it is also present in English.
 Do not make available any container known to have contained a hazardous substance unless 

the container has been thoroughly cleaned to remove all traces of any hazardous substance, 
except where the container is refilled with the same substance.

 Ensure that every container is correctly labeled with regard to its contents.
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SAFETY DATA SHEETS
GCG Construction will continuously compile and keep at the workplace a list of all known hazardous 
chemicals that are present

The GHS does not specify a specific format or layout for the data sheet, but requires the inclusion of 
several elements, which will include the following section numbers and headings, and the information 
about the chemical associated with each:

 Section 1, Identification
 Section 2, Hazard(s) identification
 Section 3, Composition/information on ingredients
 Section 4, First-aid measures
 Section 5, Fire-fighting measures
 Section 6, Accidental release measures
 Section 7, Handling and storage
 Section 8, Exposure controls/personal protection
 Section 9, Physical and chemical properties
 Section 10, Stability and reactivity
 Section 11, Toxicological information
 Section 12, Ecological information
 Section 13, Disposal considerations
 Section 14, Transport information
 Section 15, Regulatory information
 Section 16, Other information, including date of preparation or last revision

A sample SDS form is included at the end of this chapter
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EMERGENCY PLANNING
Facilities that maintain Extremely Hazardous Substances (EHS) on-site in quantities greater than 
corresponding threshold planning quantities must cooperate in emergency plan preparation with 
local/state governments. Local governments are required to prepare chemical emergency response 
plans, and to review plans at least annually. State governments are required to oversee and 
coordinate local planning efforts.

For a complete list of related requirements, see the Emergency Planning and Community Right-to-
Know Act (EPCRA), passed by Congress in 1986. This section, and the two that follow, contain the 
major provisions of the EPCRA.

REPORTING
Facilities must immediately report to state and local officials accidental releases of EHS chemicals 
and "hazardous substances" in quantities greater than corresponding Reportable Quantities (RQs) 
defined under the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA). Information about accidental chemical releases must also be available to the public.

The EPA requires facilities that manufacture, use, or store 500 pounds or the Threshold Planning 
Quantity (whichever is less), of an extremely hazardous substance (EHS), report to state and local 
officials, and to local fire departments, inventories of all on-site chemicals for which safety data sheets 
exist. Facilities that manufacture, use, or store 10,000 pounds of any hazardous chemical must also 
follow the same reporting procedures (gasoline and diesel fuel are the only hazardous chemicals to 
have higher threshold levels).

Facilities, as applicable, must complete and submit a toxic chemical release inventory form (Form R) 
annually. Form R must be submitted for each of the over 600 TRI chemicals that are manufactured or 
otherwise used above the applicable threshold quantities.

COMMUNITY RIGHT TO KNOW
In addition to providing employees with information regarding the hazards of chemicals in the 
workplace, employers must also, upon request, inform members of the public about the health and 
environmental hazards posed by stored or released chemicals. The public is also entitled to know the 
approximate quantities of chemicals stored or released at a given workplace. If an employer denies a 
reasonable request, the requesting party may then file an application for information with the state 
agency that has jurisdiction, or federal OSHA.
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HAZARD CONTROL
Employers must protect workers against the potential negative health effects of exposure to 
hazardous substances by ensuring employees use respirators and appropriate equipment if they are, 
or may be, exposed to substances at levels above permissible exposure limits (PELs).

Permissible Exposure Limits (PELs)
Approximately 500 PELs have been established by OSHA as part of 29 CFR 1910.1000 (see 
tables Z-1 and Z-2). Companies should meet the standards for the 1988/1989 updated OSHA 
PELs, and should also check to see if their state OSHA (if applicable) has more stringent standards 
for specific hazardous substances.    

Multi-Employer Workplaces
If hazardous chemicals present risk to employees of another employer, GCG Construction will 
ensure the HCP includes the methods to do the following for the other employers on the site:

 Provide onsite access to SDS for each hazardous chemical to which their employees may be 
exposed

 Inform them of any precautionary measures that need to be taken for worker protection during 
normal operating conditions and foreseeable emergencies

 Inform them of the labeling system used in the workplace

Multiple Workplaces
If employees must travel between workplaces during a shift, GCG Construction may keep the HCP 
at only the primary workplace facility.

Non-Routine Tasks
Before employees begin work on hazardous non-routine tasks, the appropriate supervisor will give 
affected employees information about hazardous chemicals to which the employee may be 
exposed during such activity. This information will include the following:

 Specific chemical hazards
 Protective/safety measures employees can take
 Measures GCG Construction has taken to reduce the hazards
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Hazardous Chemicals in Unlabeled Pipes
If there are hazards associated with chemicals in the piping system in the work area, a supervisor 
must inform employees working around the pipes and provide information about the chemical and 
its hazards. Labels to relay this information are good practice for workplaces that transport 
potentially hazardous chemicals through pipes, and may be required by other regulations.

Standards for labeling pipes in the workplace can be found in ANSI A13.1-2007.

FORMS & ATTACHMENTS
Please find on the following pages the below documents, which may be reproduced freely by GCG 
Construction for the purposes of implementing and maintaining a safety and health program.

 Hazardous Chemical labels
 Chemicals Known to Present a Hazard form
 Sample SDS form
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HAZARDOUS CHEMICAL LABEL

HAZARDOUS 
CHEMICAL

NAME OF CHEMICAL: 

________________________________________

Physical Hazards:

________________________________________

Health Hazards, Target Organs, or Systems:

________________________________________

Optional Information, such as Personal Protective 
Equipment or Safe Handling: 

________________________________________

HAZARDOUS 
CHEMICAL

NAME OF CHEMICAL: 

________________________________________

Physical Hazards:

________________________________________

Health Hazards, Target Organs, or Systems:

________________________________________

Optional Information, such as Personal Protective 
Equipment or Safe Handling: 

________________________________________

HAZARDOUS 
CHEMICAL

NAME OF CHEMICAL: 

________________________________________

Physical Hazards:

________________________________________

Health Hazards, Target Organs, or Systems:

________________________________________

Optional Information, such as Personal Protective 
Equipment or Safe Handling: 

________________________________________

HAZARDOUS 
CHEMICAL

NAME OF CHEMICAL: 

_________________________________________

Physical Hazards:

_________________________________________

Health Hazards, Target Organs, or Systems:

_________________________________________

Optional Information, such as Personal Protective 
Equipment or Safe Handling: 

________________________________________
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Chemicals Known to Present a Hazard Form

SDS on File? Labeled?
Training 

Program?Chemical name
Yes No Yes No Yes No
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General Electrical Safety

POLICY
GCG Construction has established this electrical safety policy to protect all employees from the 
hazards of working with and around electricity. This policy is intended for employees who may be 
exposed to electrical hazards on the job. Employees who are qualified and assigned the duties of 
performing electrical work should refer to the “Electrical Work” chapter of this manual for additional 
information. Qualified workers (electrical trade workers) require additional training and or certification.

Many workers in manufacturing and construction deal with potential electrical hazards when working 
with power equipment and tools, but office personnel and others can also be exposed to these 
hazards. For that reason, all employees must be trained on electrical hazards and how to avoid them.

RESPONSIBILITIES
Employer responsibility
GCG Construction will ensure:

 All tools and equipment will meet the required safety standards
 Approved personal protective equipment will be provided to employees as needed
 A written electrical safety program will be created and all employees will be trained on the 

program

Safety Committee Responsibilities
If GCG Construction has established a safety committee, it will be responsible for:

 Assisting in the creation and implementation of the GCG Construction electrical safety program
 Assisting in the development and delivery of electrical safety training
 Identifying issues of non-compliance and hazards related to the use electrical equipment
 Recommending steps to promote safety compliance and adherence to all safe work practices
 Providing an avenue for employees to share concerns and recommend changes regarding 

electrical safety in the workplace to help ensure a safer work environment
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Employee Responsibilities
Every GCG Construction employee is expected to:

 Follow safe work practices and adhere to all precautions and safety requirements when working 
with or around electrical equipment or circuits

 Understand how to lessen or prevent exposure to electrical hazards through safe work practices 
and use of personal protective equipment

 Use only hand tools, electric tools, extension cords, and other equipment that is in good repair.
 De-energize electric power circuits and/or equipment before working near, inspecting, or making 

repairs.
 Understand emergency procedures in the event of an electrical accident
 Report any potential electrical hazards as soon as safely possible to his or her supervisor
 Attend and participate actively in safety trainings
 Exercise good judgment when working near energized lines (including underground and 

overhead lines). Comply with OSHA regulations and the National Electric Code, NFPA 70 
(2015).

HAZARDS
ELECTRICAL SHOCK
An electrical shock is received when electrical current passes through the body. Current will pass 
through the body in a variety of situations. Whenever two wires are at different voltages, current will 
pass between them if they are connected. Your body can connect the wires if you touch both of 
them at the same time. Current will pass through your body.

The severity of injury from electrical shock depends on the amount of electrical current and the 
length of time the current passes through the body. For example, 1/10 of an ampere (amp) of 
electricity going through the body for just 2 seconds is enough to cause death. The amount of 
internal current a person can withstand and still be able to control the muscles of the arm and hand 
can be less than 10 milliamperes (milliamps or mA).
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The table below shows what usually happens for a range of currents (lasting one second) at typical 
household voltages. Longer exposure times increase the danger to the shock victim. For example, 
a current of 100 mA applied for 3 seconds is as dangerous as a current of 900 mA applied for a 
fraction of a second (0.03 seconds). The muscle structure of the person also makes a difference. 
People with less muscle tissue are typically affected at lower current levels. Even low voltages can 
be extremely dangerous because the degree of injury depends not only on the amount of current 
but also on the length of time the body is in contact with the circuit.

LOW VOLTAGE DOES NOT MEAN LOW HAZARD!

Effects of Electrical Current* on the Body

Current Reaction
1 milliamp Just a faint tingle.

5 milliamps Slight shock felt. Disturbing, but not painful. Most people can “let go.” 
However, strong involuntary movements can cause injuries.

6–25 milliamps (women)†
9–30 milliamps (men)

Painful shock. Muscular control is lost. This is the range where “freezing 
currents” start. It may not be possible to “let go”.

50–150 milliamps Extremely painful shock, respiratory arrest (breathing stops), severe 
muscle contractions. Flexor muscles may cause holding on; extensor 
muscles may cause intense pushing away. Death is possible.

1,000–4,300 milliamps
(1–4.3 amps)

Ventricular fibrillation (heart pumping action not rhythmic) occurs. 
Muscles contract; nerve damage occurs. Death is likely.

10,000 milliamps (10 amps) Cardiac arrest and severe burns occur. Death is probable.

15,000 milliamps (15 amps) Lowest over-current at which a typical fuse or circuit breaker opens a 
circuit!

*Effects are for voltages less than about 600 volts. Higher voltages also cause severe burns.
†Differences in muscle and fat content affect the severity of shock.

Electrical Burns
The most common shock-related, nonfatal injury is a burn. Burns caused by electricity may be of 
three types: electrical burns, arc burns, and thermal contact burns. Electrical burns can result when 
a person touches electrical wiring or equipment that is used or maintained improperly. Typically, 
such burns occur on the hands. Electrical burns are one of the most serious injuries you can 
receive. They need to be given immediate attention. Additionally, clothing may catch fire and a 
thermal burn may result from the heat of the fire.
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Arc-blasts occur when powerful, high-amperage currents arc through the air. Arcing is the luminous 
electrical discharge that occurs when high voltages exist across a gap between conductors and 
current travels through the air. This situation is often caused by equipment failure due to abuse or 
fatigue. Temperatures as high as 35,000°F have been reached in arc- blasts.

Arc blast, or arc flash, usually occurs when working on or near high voltage sources. This work 
should only be performed by a qualified person.* Additional information on this topic is available in 
the Arc Flash chapter (if included) in this manual.

* OSHA defines a “qualified person” as someone who has received mandated training on the 
hazards and on the construction and operation of equipment involved in a task.

Electrical Fires
Electricity is one of the most common causes of fires and thermal burns in homes and workplaces. 
Defective or misused electrical equipment is a major cause of electrical fires. If there is a small 
electrical fire, be sure to use only a Class C or multipurpose (ABC) fire extinguisher, or you might 
make the problem worse.

All fire extinguishers are marked with letter(s) that tell you the kinds of fires they can put out. Some 
extinguishers contain symbols, too.

Thermal burns may result if an explosion occurs when electricity ignites an explosive mixture of 
material in the air. This ignition can result from the buildup of combustible vapors, gasses, or dusts. 
Occupational Safety and Health Administration (OSHA) standards, the NEC, and other safety 
standards give precise safety requirements for the operation of electrical systems and equipment in 
such dangerous areas. Ignition can also be caused by overheated conductors or equipment, or by 
normal arcing at switch contacts or in circuit breakers.

PREVENTING ELECTRICAL ACCIDENTS
To prevent electrical accidents, GCG Construction will take the following steps:

 Establish proper rules and procedures on working around electrical control cabinets without 
getting hurt

 Make sure all employees know the importance of de-energizing (shutting off) electrical sources 
before performing repairs

 Equip voltage-regulating equipment with color-coded wiring
 Ensure that all workers are trained in CPR
 Prevent injuries and deaths by remembering the following points:
 Test electrical circuits to make sure that they are de-energized before performing any work 

Note: only qualified personnel can perform work on circuits, including testing
 Be sure to lock out and tag out circuits so they cannot be re-energized
 Always assume a conductor is dangerous
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PERSONAL PROTECTIVE EQUIPMENT
Employees who are not working directly on energized parts, equipment, or circuits may still be 
required to wear PPE to prevent the risk of electrical injury. This equipment must meet OSHA/ANSI 
requirements and be appropriate for the parts of the body that need protection and the work 
performed. When working near electrical circuits, or on equipment that could become energized, 
employees should:

 Wear electrically protective gloves
 Wear insulated shoes
 Use only insulated tools

FIRST AID FOR ELECTRICAL INJURIES
If a co-worker is shocked or burned by electricity, the following actions need to be taken.

Shut off the electrical current if the victim is still in contact with the energized circuit. While you do this, 
have someone else call for help. If you cannot get to the switchgear quickly, pry the victim from the 
circuit with something that does not conduct electricity such as dry wood. Do not touch the victim 
yourself if he or she is still in contact with an electrical circuit! You do not want to be a victim, too!

Do not leave the victim unless there is absolutely no other option. You should stay with the victim 
while Emergency Medical Services (EMS) is contacted. The caller should come back to you 
afterwards to verify that the call was made. If the victim is not breathing, does not have a heartbeat, or 
is badly injured, quick response by a team of emergency medical technicians (EMT’s) or paramedics 
gives the best chance for survival.

Once you know that electrical current is no longer flowing through the victim, call out to the victim to 
see if he or she is conscious (awake). If the victim is conscious, tell the victim not to move. It is 
possible for a shock victim to be seriously injured but not realize it. Quickly examine the victim for 
signs of major bleeding. If there is a lot of bleeding, place a cloth (such as a handkerchief or 
bandanna) over the wound and apply pressure. If the wound is in an arm or leg and keeps bleeding a 
lot, gently elevate the injured area while keeping pressure on the wound. Keep the victim warm and 
talk to him or her until help arrives.

If the victim is unconscious, check for signs of breathing. While you do this, move the victim as little as 
possible. If the victim is not breathing, someone trained in CPR should begin artificial breathing, then 
check to see if the victim has a pulse.
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Quick action is essential! To be effective, CPR must be performed within 4 minutes of the shock. If 
you are not trained in CPR or first aid, now is the time to get trained—before you find yourself in this 
situation! Ask your supervisor how you can become certified in CPR.

You also need to know the location of:

 Electricity shut-offs (“kill switches”)
 First-aid supplies
 A telephone so you can find them quickly in an emergency

CREATE A SAFE WORK ENVIRONMENT
A safe work environment is created by controlling contact with electrical voltages and the currents 
they can cause. Electrical currents need to be controlled so they do not pass through the body. In 
addition to preventing shocks, a safe work environment reduces the chance of fires, burns, and falls.

You need to guard against contact with electrical voltages and control electrical currents in order to 
create a safe work environment.

A safe work environment is not enough to control all electrical hazards. You must also work safely. 
Safe work practices help you control your risk of injury or death from workplace hazards. If you are 
working on electrical circuits or with electrical tools and equipment, you need to use safe work 
practices.

Before you begin a task, ask yourself:

 What could go wrong?
 Do I have the knowledge, tools, and experience to do this work safely?

All workers should be very familiar with the safety procedures for their jobs. You must know how to 
use specific controls that help keep you safe. You must also use good judgment and common sense.
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Make your environment safer by doing the following:

 Treat all conductors—even “de-energized” ones—as if they are energized until they are locked 
out and tagged.

 Lock out and tag out circuits and machines.
 Prevent overloaded wiring by using the right size and type of wire.
 Prevent exposure to live electrical parts by isolating them.
 Prevent exposure to live wires and parts by using insulation.
 Prevent shocking currents from electrical systems and tools by grounding them.
 Prevent shocking currents by using GFCIs.
 Prevent too much current in circuits by using overcurrent protection devices.

ELEMENTS OF ELECTRICAL SAFETY
GCG Construction employees will use the three-stage approach to safety: recognize, evaluate, and 
control hazards. To be safe, you must think about your job and plan for hazards. To avoid injury or 
death, you must understand and recognize hazards. You need to evaluate the situation you are in and 
assess your risks. You need to control hazards by creating a safe work environment, by using safe 
work practices, and by reporting hazards to a supervisor. If you do not recognize, evaluate, and 
control hazards, you may be injured or killed by the electricity itself, electrical fires, or falls.

Recognize Hazards
The first part of the safety model is recognizing the hazards around you. Only then, can you avoid 
or control the hazards. It is best to discuss and plan hazard recognition tasks with your co- 
workers. Sometimes others see hazards that we overlook. Of course, it is possible to be talked out 
of our concerns by someone who is reckless or dangerous. Do not take a chance. Careful planning 
of safety procedures reduces the risk of injury.

Knowing where to look helps you to recognize hazards.

 Inadequate wiring is dangerous.
 Exposed electrical parts are dangerous.
 Overhead power-lines are dangerous.
 Wires with bad insulation can give you a shock.
 Electrical systems and tools that are not grounded or double-insulated are dangerous.
 Damaged power tools and equipment are electrical hazards.
 Using the wrong PPE is dangerous.
 Using the wrong tool is dangerous.
 Some on-site chemicals are harmful.
 Defective ladders and scaffolding are dangerous.
 Ladders that conduct electricity are dangerous.
 Electrical hazards can be made worse if the worker, location, or equipment is wet.
 Overloaded circuits are dangerous
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Hazard indicators
 Tripped circuit breakers and blown fuses show that too much current is flowing in a circuit. This 

condition could be due to several factors, such as malfunctioning equipment or a short between 
conductors. You need to determine the cause in order to control the hazard.

 An electrical tool, appliance, wire, or connection that feels warm may indicate too much current 
in the circuit or equipment. A qualified person should evaluate the situation.

 An extension cord that feels warm may indicate too much current for the wire size of the cord. 
You must decide when action needs to be taken.

 A cable, fuse box, or junction box that feels warm may indicate too much current in the circuits.
 A burning odor may indicate overheated insulation.
 Worn, frayed, or damaged insulation around any wire or other conductor is an electrical hazard 

because the conductors could be exposed. Contact with an exposed wire could cause a shock. 
Damaged insulation could cause a short, leading to arcing or a fire. Inspect all insulation for 
scrapes and breaks. You need to evaluate the seriousness of any damage you find and decide 
how to deal with the hazard.

 A GFCI that trips indicates there is current leakage from the circuit. First, you must decide the 
probable cause of the leakage by recognizing any contributing hazards. Then, you must decide 
what action needs to be taken.

Any of these conditions, or “clues”, tell you something important: There is a risk of fire and 
electrical shock. The equipment or tools involved must be avoided. You will frequently be caught in 
situations where you need to decide if these clues are present. A supervisor needs to be called if 
there are signs of overload and you are not sure of the degree of risk. Ask for help whenever you 
are not sure what to do. By asking for help, you will protect yourself and others.

Evaluate Hazards
After you recognize a hazard, your next step is to evaluate your risk from the hazard. Obviously, 
exposed wires should be recognized as a hazard. If the exposed wires are 15 feet off the ground, 
your risk is low. However, if you are going to be working on a roof near those same wires, your risk 
is high. The risk of shock is greater if you will be carrying metal conduit that could touch the 
exposed wires. You must constantly evaluate your risk.

Combinations of hazards increase your risk. Improper grounding and a damaged tool greatly 
increase your risk. Wet conditions combined with other hazards also increase your risk. You will 
need to make decisions about the nature of hazards in order to evaluate your risk and do the right 
thing to remain safe.
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There are “clues” that electrical hazards exist. For example, if a GFCI keeps tripping while you are 
using a power tool, there is a problem. Do not keep resetting the GFCI and continue to work. You 
must evaluate the “clue” and decide what action should be taken to control the hazard.

Control Hazards
Once electrical hazards have been recognized and evaluated, they must be controlled.

In order to control hazards, you must first create a safe work environment, and then work in a safe 
manner. Generally, it is best to remove the hazards altogether and create an environment that is 
truly safe. When OSHA regulations and the NEC are followed, safe work environments are 
created.

However, you never know when materials or equipment might fail. Prepare yourself for the 
unexpected by using safe work practices. Use as many safeguards as possible. If one fails, 
another may protect you from injury or death.

Controlling electrical hazards (as well as other hazards) reduces the risk of injury or death.

HAZARD TYPES
Wiring Hazards
An electrical hazard exists when the wire is too small a gauge for the current it will carry. Normally, 
the circuit breaker in a circuit is matched to the wire size. However, in older wiring, branch lines to 
permanent ceiling light fixtures could be wired with a smaller gauge than the supply cable.

For example, let’s say a light fixture is replaced with another device that uses more current. The 
current capacity (ampacity) of the branch wire could be exceeded. When a wire is too small for the 
current it is supposed to carry, the wire will heat up. The heated wire could cause a fire.

When you use an extension cord, the size of the wire you are placing into the circuit may be too 
small for the equipment. The circuit breaker could be the right size for the circuit but not right for 
the smaller-gauge extension cord. A tool plugged into the extension cord may use more current 
than the cord can handle without tripping the circuit breaker. The wire will overheat and could 
cause a fire.

The kind of metal used as a conductor can cause an electrical hazard. Special care needs to be 
taken with aluminum wire. Since it is more brittle than copper, aluminum wire can crack and break 
more easily. Connections with aluminum wire can become loose and oxidize if not made properly, 
creating heat or arcing. You need to recognize that inadequate wiring is a hazard.
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Exposed Electrical Parts Hazards
Electrical hazards exist when wires or other electrical parts are exposed. Wires and parts can be 
exposed if a cover is removed from a wiring or breaker box. The overhead wires coming into a 
home may be exposed. Electrical terminals in motors, appliances, and electronic equipment may 
be exposed. Older equipment may have exposed electrical parts. If you contact exposed live 
electrical parts, you will be shocked. You need to recognize that an exposed electrical component 
is a hazard.

Overhead Power-Line Hazards
Most people do not realize that overhead power-lines are usually not insulated. More than half of 
all electrocutions are caused by direct worker contact with energized power-lines. Power-line 
workers must be especially aware of the dangers of overhead lines. In the past, 80% of all lineman 
deaths were caused by contacting a live wire with a bare hand. Due to such incidents, all linemen 
now wear special rubber gloves that protect them up to 34,500 volts. Today, most electrocutions 
involving overhead power-lines are caused by failure to maintain proper work distances.

Shocks and electrocutions occur where physical barriers are not in place to prevent contact with 
the wires. When dump trucks, cranes, work platforms, or other conductive materials (such as pipes 
and ladders) contact overhead wires, the equipment operator or other workers can be killed. If you 
do not maintain required clearance distances from power-lines, you can be shocked and killed. 
(The minimum distance for voltages up to 50kV is 10 feet. For voltages over 50kV, the minimum 
distance is 10 feet plus 4 inches for every 10 kV over 50kV.) Never store materials and equipment 
under or near overhead power-lines. You need to recognize that overhead power-lines are a 
hazard.

Defective Insulation Hazards
Insulation that is defective or inadequate is an electrical hazard. Usually, a plastic or rubber 
covering insulates wires. Insulation prevents conductors from coming in contact with each other. 
Insulation also prevents conductors from coming in contact with people.

Extension cords may have damaged insulation. Sometimes the insulation inside an electrical tool 
or appliance is damaged. When insulation is damaged, exposed metal parts may become 
energized if a live wire inside touches them.

Electric hand tools that are old, damaged, or misused may have damaged insulation inside. If you 
touch damaged power tools or other equipment, you will receive a shock. You are more likely to 
receive a shock if the tool is not grounded or double-insulated. (Double-insulated tools have two 
insulation barriers and no exposed metal parts.) You need to recognize that defective insulation is 
a hazard.
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Improper Grounding Hazards
When an electrical system is not grounded properly, a hazard exists. The most common OSHA 
electrical violation is improper grounding of equipment and circuitry. The metal parts of an electrical 
wiring system that we touch (switch plates, ceiling light fixtures, conduit, etc.) should be grounded 
and at 0 volts. If the system is not grounded properly, these parts may become energized. Metal 
parts of motors, appliances, or electronics that are plugged into improperly grounded circuits may 
be electrified. When a circuit is not grounded properly, a hazard exists because unwanted voltage 
cannot be safely eliminated. If there is no safe path to ground for fault currents, exposed metal 
parts in damaged appliances can become energized.

Extension cords may not provide a continuous path to ground because of a broken ground wire or 
plug. If you come in contact with a defective electrical device that is not grounded or grounded 
improperly), you will be shocked. You need to recognize that an improperly grounded electrical 
system is a hazard.

Electrical systems are often grounded to metal water pipes that serve as a continuous path to 
ground. If plumbing is used as a path to ground for fault current, all pipes must be made of 
conductive material (a type of metal). Many electrocutions and fires occur because (during 
renovation or repair) parts of metal plumbing are replaced with plastic pipe, which does not conduct 
electricity. In these cases, the path to ground is interrupted by nonconductive material.

A ground fault circuit interrupter, or GFCI, is an inexpensive lifesaver. GFCIs detect any difference 
in current between the two circuit wires (the black wires and white wires). This difference in current 
can occur when electrical equipment is not working correctly, causing leakage current. If leakage 
current (a ground fault) is detected in a GFCI-protected circuit, the GFCI switches off the current in 
the circuit, protecting you from a dangerous shock. GFCIs are set at about 5 mA and are designed 
to protect workers from electrocution. GFCIs are able to detect the loss of current resulting from 
leakage through a person who is beginning to be shocked.

If this situation occurs, the GFCI switches off the current in the circuit. GFCIs are different from 
circuit breakers because they detect leakage currents rather than overloads. Circuits with missing, 
damaged, or improperly wired GFCIs may allow you to be shocked. You need to recognize that a 
circuit improperly protected by a GFCI is a hazard.

Overload Hazards
Overloads in an electrical system are hazardous because they can produce heat or arcing. Wires 
and other components in an electrical system or circuit have a maximum amount of current they 
can carry safely. If too many devices are plugged into a circuit, the electrical current will heat the 
wires to a very high temperature. If anyone tool uses too much current, the wires will heat up. The 
temperature of the wires can be high enough to cause a fire. If their insulation melts, arcing may 
occur. Arcing can cause a fire in the area where the overload exists, even inside a wall.
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In order to prevent too much current in a circuit, a circuit breaker or fuse is placed in the circuit. If 
there is too much current in the circuit, the breaker “trips” and opens like a switch. If an overloaded 
circuit is equipped with a fuse, an internal part of the fuse melts, opening the circuit. Both breakers 
and fuses do the same thing: open the circuit to shut off the electrical current.

If the breakers or fuses are too big for the wires they are supposed to protect, an overload in the 
circuit will not be detected and the current will not be shut off. Overloading leads to overheating of 
circuit components (including wires) and may cause a fire. You need to recognize that a circuit with 
improper overcurrent protection devices—or one with no overcurrent protection devices at all—is a 
hazard.

Overcurrent protection devices are built into the wiring of some electric motors, tools, and 
electronic devices. For example, if a tool draws too much current or if it overheats, the current will 
be shut off from within the device itself. Damaged tools can overheat and cause a fire. You need to 
recognize that a damaged tool is a hazard.

Wet Conditions Hazards
Working in wet conditions is hazardous because you may become an easy path for electrical 
current. If you touch a live wire or other electrical component—and you are well-grounded because 
you are standing in even a small puddle of water—you will receive a shock.

Damaged insulation, equipment, or tools can expose you to live electrical parts. A damaged tool 
may not be grounded properly, so the housing of the tool may be energized, causing you to receive 
a shock. Improperly grounded metal switch plates and ceiling lights are especially hazardous in wet 
conditions. If you touch a live electrical component with an uninsulated hand tool, you are more 
likely to receive a shock when standing in water.

Remember: you don’t have to be standing in water to be electrocuted. Wet clothing, high humidity, 
and perspiration also increase your chances of being electrocuted. You need to recognize that all 
wet conditions are hazards.

Additional Hazards
In addition to electrical hazards, other types of hazards are present at job sites. Remember that all 
of these hazards can be controlled.

There may be chemical hazards. Solvents and other substances may be poisonous or cause 
disease.

Frequent overhead work can cause tendonitis (inflammation) in your shoulders.

Intensive use of hand tools that involve force or twisting can cause tendonitis of the hands, wrists, 
or elbows. Use of hand tools can also cause carpal tunnel syndrome, which results when nerves in 
the wrist are damaged by swelling tendons or contracting muscles.
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Low back pain can result from lifting objects the wrong way or carrying heavy loads of wire or other 
material. Back pain can also occur because of injury from poor working surfaces such as wet or 
slippery floors. Back pain is common, but it can be disabling and can affect anyone.

 Chips and particles flying from tools can injure your eyes. Wear eye protection.
 Falling objects can hit you. Wear a hard hat.
 Sharp tools and power equipment can cause cuts and other injuries. If you receive a shock, you 

may react and be hurt by a tool.
 You can be injured or killed by falling from a ladder or scaffolding. If you receive a shock—even 

a mild one—you may lose your balance and fall. Even without being shocked, you could fall 
from a ladder or scaffolding.

You expose yourself to hazards when you do not wear PPE. All of these situations need to be 
recognized as hazards.

HAZARD CONTROL
Lock-Out and Tag-Out Circuits and Equipment
Create a safe work environment by locking out and tagging out circuits and machines. Before 
working on a circuit, you must turn off the power supply. Once the circuit has been shut off and de-
energized, lock out the switchgear to the circuit so the power cannot be turned back on 
inadvertently. Then, tag out the circuit with an easy-to-see sign or label that lets everyone know 
that you are working on the circuit.

If you are working on or near machinery, you must lock out and tag out the machinery to prevent 
startup. Before you begin work, you must test the circuit to make sure it is de-energized.

OSHA requires companies to have adequate machine-specific procedures for lock-out/tag-out. 
These should be written procedures that are on site and readily available to employees. Provide 
training on lock-out/tag-out to both authorized and affected employees. Interlocks may not be used 
as lockout or as equivalent lockout protection.

For more information on lock-out/tag-out procedures, see the “Controlling Hazardous Energy” 
chapter (if included) of this manual.

Control Inadequate Wiring Hazards
Electrical hazards result from using the wrong size or type of wire. You must control such hazards 
to create a safe work environment. You must choose the right size wire for current expected in a 
circuit. The wire must be able to handle the current safely. The wire’s insulation must be 
appropriate for the voltage and tough enough for the environment. Connections need to be reliable 
and protected.
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Maximum Current Different Wire Sizes Can Safely Conduct

Gauge 12 AWG
(stranded)

12 AWG
(solid) 10 AW G 8 AW G 6 AW G 2 AW G 1/0 AW G

Amperage 25 amps 25 amps 30 amps 40 amps 55 amps 95 amps 125 amps

Control Hazards of Fixed Wiring
The wiring methods and size of conductors used in a system depend on several factors:

 Intended use of the circuit system
 Building materials
 Size and distribution of electrical load
 Location of equipment (such as underground burial)
 Environmental conditions (such as dampness)
 Presence of corrosives
 Temperature extremes

Fixed, permanent wiring is better than extension cords, which can be misused and damaged more 
easily. NEC requirements for fixed wiring should always be followed. A variety of materials can be 
used in wiring applications, including nonmetallic sheathed cable (Romex®), armored cable, and 
metal and plastic conduit. The choice of wiring material depends on the wiring environment and the 
need to support and protect wires.

Aluminum wire and connections should be handled with special care. Connections made with 
aluminum wire can loosen due to heat expansion and oxidize if they are not made properly. Loose 
or oxidized connections can create heat or arcing. Special clamps and terminals are necessary to 
make proper connections using aluminum wire. Antioxidant paste can be applied to connections to 
prevent oxidation.

Control Hazards of Flexible Wiring
Electrical cords supplement fixed wiring by providing the flexibility required for maintenance, 
portability, isolation from vibration, and emergency and temporary power needs. Flexible wiring can 
be used for extension cords or power supply cords. Power supply cords can be removable or 
permanently attached to the appliance. DO NOT use flexible wiring in situations where frequent 
inspection would be difficult, where damage would be likely, or where long-term electrical supply is 
needed. Flexible cords cannot be used as a substitute for the fixed wiring of a structure.
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Flexible cords must not be

 Run through holes in walls, ceilings, or floors
 Run through doorways, windows, or similar openings (unless physically protected)
 Attached to building surfaces (except with a tension take-up device within 6 feet of the supply 

end)
 Hidden in walls, ceilings, or floors
 Hidden in conduit or other raceways

Use the Right Extension Cord
The size of wire in an extension cord must be compatible with the amount of current the cord will 
be expected to carry. The amount of current depends on the equipment plugged into the extension 
cord. Current ratings (how much current a device needs to operate) are often printed on the 
nameplate. If a power rating is given, it is necessary to divide the power rating in watts by the 
voltage to find the current rating. For example, a 1,000-watt heater plugged into a 120-volt circuit 
will need almost 10 amps of current. Let’s look at another example: A 1- horsepower electric motor 
uses electrical energy at the rate of almost 750 watts, so it will need a minimum of about 7 amps of 
current on a 120-volt circuit. However, electric motors need additional current as they startup or if 
they stall, requiring up to 200% of the nameplate current rating. Therefore, the motor would need 
14 amps.

Add to find the total current needed to operate all the appliances supplied by the cord. Choose a 
wire size that can handle the total current.

American Wire Gauge (AWG)

Wire Size Handles Up To

#10 AWG 30 amps

#12 AWG 25 amps

#14 AWG 18 amps

#16 AWG 13 amps

Remember: The larger the gauge number, the smaller the wire!

The length of the extension cord also needs to be considered when selecting the wire size. Voltage 
drops over the length of a cord. If a cord is too long, the voltage drop can be enough to damage 
equipment. Many electric motors only operate safely in a narrow range of voltages and will not 
work properly at voltages different from the voltage listed on the nameplate. Even though light 
bulbs operate (somewhat dimmer) at lowered voltages, do not assume electric motors will work 
correctly at less-than-required voltages. In addition, when electric motors start or operate under 
load, they require more current. The larger the size of the wire, the longer a cord can be without 
causing a voltage drop that could damage tools and equipment.
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The grounding path for extension cords must be kept intact to keep you safe.

A typical extension cord grounding system has four components:

1. A third wire in the cord, called a ground wire
2. A three-prong plug with a grounding prong on one end of the cord
3. A three-wire, grounding-type receptacle at the other end of the cord
4. A properly grounded outlet

Control Hazards of Exposed Live Electrical Parts
Isolate Energized Components

Electrical hazards exist when wires or other electrical parts are exposed. These hazards need to 
be controlled to create a safe work environment. Isolation of energized electrical parts makes them 
inaccessible unless tools and special effort are used. Isolation can be accomplished by placing the 
energized parts at least 8 feet high and out of reach, or by guarding. Guarding is a type of isolation 
that uses various structures—like cabinets, boxes, screens, barriers, covers, and partitions—to 
close-off live electrical parts.

Take the following precautions to prevent injuries from contact with live parts:

 Immediately report exposed live parts to a supervisor.
 Unless qualified, you should never attempt to correct the condition yourself without supervision.
 Provide guards or barriers if live parts cannot be enclosed completely.
 Use covers, screens, or partitions for guarding that require tools to remove them.
 Replace covers that have been removed from panels, motors, or fuse boxes.
 Even when live parts are elevated to the required height (8 feet), care should be taken when 

using objects (like metal rods or pipes) that can contact these parts.
 Close unused conduit openings in boxes so that foreign objects (pencils, metal chips, 

conductive debris, etc.) cannot get inside and damage the circuit.

Control Hazards of Exposure to Live Electrical Wires
Use Proper Insulation

Insulation is made of material that does not conduct electricity (usually plastic, rubber, or fiber). 
Insulation covers wires and prevents conductors from coming in contact with each other or any 
other conductor. If conductors make contact, a short circuit is created.

In a short circuit, current passes through the shorting material without passing through a load in the 
circuit, and the wire becomes overheated. Insulation keeps wires and other conductors from 
touching, which prevents electrical short circuits. Insulation prevents live wires from touching 
people and animals, thus protecting them from electrical shock.
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Insulation helps protect wires from physical damage and conditions in the environment. Insulation 
is used on almost all wires, except some ground wires and some high-voltage transmission lines. 
Insulation is used internally in tools, switches, plugs, and other electrical and electronic devices.

Special insulation is used on wires and cables that are used in harsh environments. Wires and 
cables that are buried in soil must have an outer covering of insulation that is flame-retardant and 
resistant to moisture, fungus, and corrosion.

In all situations, you must be careful not to damage insulation while installing it. Do not allow 
staples or other supports to damage the insulation. Bends in a cable must have an inside radius of 
at least 5 times the diameter of the cable so that insulation at a bend is not damaged. Extension 
cords come with insulation in a variety of types and colors. The insulation of extension cords is 
especially important.

Since extension cords often receive rough handling, the insulation can be damaged. Extension 
cords might be used in wet places, so adequate insulation is necessary to prevent shocks. 
Because extension cords are often used near combustible materials (such as wood shavings and 
sawdust) a short in an extension cord could easily cause arcing and a fire.

Insulation on individual wires is often color-coded. In general, insulated wires used as equipment 
grounding conductors are either continuous green or green with yellow stripes. The grounded 
conductors that complete a circuit are generally covered with continuous white or gray insulation. 
The ungrounded conductors, or “hot” wires, may be any color other than green, white, or gray. 
They are usually black or red.

Conductor and Cable Markings
Conductors and cables must be marked by the manufacturer to show the following:

 Maximum voltage capacity
 AWG size
 Insulation-type letter
 Manufacturer’s name or trademark

Control Shock Hazards
When an electrical system is not grounded properly, a hazard exists. This is because the parts of 
an electrical wiring system that a person normally touches may be energized, or live, relative to 
ground. Parts like switch plates, wiring boxes, conduit, cabinets, and lights need to be at 0 volts 
relative to ground. If the system is grounded improperly, these parts may be energized. The metal 
housings of equipment plugged into an outlet need to be grounded through the plug.
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Grounding is connecting an electrical system to the earth with a wire. Excess or stray current 
travels through this wire to a grounding device (commonly called a “ground”) deep in the earth. 
Grounding prevents unwanted voltage on electrical components. Metal plumbing is often used as a 
ground. When plumbing is used as a grounding conductor, it must also be connected to a 
grounding device such as a conductive rod. (Rods used for grounding must be driven at least 8 
feet into the earth.

Sometimes an electrical system will receive a higher voltage than it is designed to handle. These 
high voltages may come from a lightning strike, line surge, or contact with a higher voltage line. 
Sometimes a defect occurs in a device that allows exposed metal parts to become energized. 
Grounding will help protect the person working on a system, the system itself, and others using 
tools or operating equipment connected to the system. The extra current produced by the excess 
voltage travels relatively safely to the earth.

Grounding creates a path for currents produced by unintended voltages on exposed parts. These 
currents follow the grounding path, rather than passing through the body of someone who touches 
the energized equipment. However, if a grounding rod takes a direct hit from a lightning strike and 
is buried in sandy soil, the rod should be examined to make sure it will still function properly. The 
heat from a lightning strike can cause the sand to turn into glass, which is an insulator. A grounding 
rod must be in contact with damp soil to be effective.

Leakage current occurs when an electrical current escapes from its intended path. Leakages are 
sometimes low-current faults that can occur in all electrical equipment because of dirt, wear, 
damage, or moisture. A good grounding system should be able to carry off this leakage current. A 
ground fault occurs when current passes through the housing of an electrical device to ground. 
Proper grounding protects against ground faults. Ground faults are usually caused by misuse of a 
tool or damage to its insulation. This damage allows a bare conductor to touch metal parts or the 
tool housing.

When you ground a tool or electrical system, you create a low-resistance path to the earth (known 
as a ground connection). When done properly, this path has sufficient current-carrying capacity to 
eliminate voltages that may cause a dangerous shock. Grounding does not guarantee that you will 
not be shocked, injured, or killed from defective equipment. However, it greatly reduces the 
possibility.
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EQUIPMENT GROUNDING REQUIREMENTS
Equipment needs to be grounded under any of these circumstances:

 The equipment is within 8 feet vertically and 5 feet horizontally of the floor or walking surface.
 The equipment is within 8 feet vertically and 5 feet horizontally of grounded metal objects, you 

could touch.
 The equipment is located in a wet or damp area and is not isolated.
 The equipment is connected to a power supply by cord and plug and is not double- insulated.

Use of GFCIs
The use of GFCIs has lowered the number of electrocutions dramatically. A GFCI is a fast- acting 
switch that detects any difference in current between two circuit conductors. If either conductor 
comes in contact—either directly or through part of your body—with a ground (a situation known as 
a ground fault), the GFCI opens the circuit in a fraction of a second. If a current as small as 4 to 6 
mA does not pass through both wires properly, but instead leaks to the ground, the GFCI is tripped. 
The current is shut off.

There is a more sensitive kind of GFCI called an isolation GFCI. If a circuit has an isolation GFCI, 
the ground fault current passes through an electronic sensing circuit in the GFCI. The electronic 
sensing circuit has enough resistance to limit current to as little as 2 mA, which is too low to cause 
a dangerous shock.

GFCIs are usually in the form of a duplex receptacle. They are also available in portable and plug-
in designs and as circuit breakers that protect an entire branch circuit. GFCIs can operate on both 
two- and three-wire ground systems. For a GFCI to work properly, the neutral conductor (white 
wire) must:

 Be continuous
 Have low resistance
 Have sufficient current-carrying capacity

GFCIs help protect you from electrical shock by continuously monitoring the circuit. However, a 
GFCI does not protect a person from line-to-line hazards such as touching two “hot” wires (240 
volts) at the same time or touching a “hot” and neutral wire at the same time. Also, be aware that 
instantaneous currents can be high when a GFCI is tripped. A shock may still be felt. Your reaction 
to the shock could cause injury, perhaps from falling.

Test GFCIs regularly by pressing the “test” button. If the circuit does not turn off, the GFCI is faulty 
and must be replaced.
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The NEC requires that GFCIs be used in these high-risk situations:

 Electricity is used near water.
 The user of electrical equipment is grounded (by touching grounded material).
 Circuits are providing power to portable tools or outdoor receptacles.
 Temporary wiring or extension cords are used.

Specifically, GFCIs must be installed in bathrooms, garages, outdoor areas, crawl spaces, 
unfinished basements, kitchens, and near wet bars.

Bond Components to Assure Grounding Path
In order to assure a continuous, reliable electrical path to ground, a bonding jumper wire is used to 
make sure electrical parts are connected. Some physical connections, like metal conduit coming 
into a box, might not make a good electrical connection because of paint or possible corrosion. To 
make a good electrical connection, a bonding jumper needs to be installed.

A metal cold water pipe that is part of a path to ground may need bonding jumpers around plastic 
anti-vibration devices, plastic water meters, or sections of plastic pipe. A bonding jumper is made 
of conductive material and is tightly connected to metal pipes with screws or clamps to bypass the 
plastic and assure a continuous grounding path. Bonding jumpers are necessary because plastic 
does not conduct electricity and would interrupt the path to ground.

Additionally, interior metal plumbing must be bonded to the ground for electrical service equipment 
in order to keep all grounds at the same potential (0 volts). Even metal air ducts should be bonded 
to electrical service equipment.

Control Overload Current Hazards
When a current exceeds the current rating of equipment or wiring, a hazard exists. The wiring in 
the circuit, equipment, or tool cannot handle the current without heating up or even melting.

Not only will the wiring or tool be damaged, but the high temperature of the conductor can also 
cause a fire. To prevent this from happening, an overcurrent protection device (circuit breaker or 
fuse) is used in a circuit. These devices open a circuit automatically if they detect current in excess 
of the current rating of equipment or wiring. This excess current can be caused by an overload, 
short circuit, or high-level ground fault.
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Overcurrent protection devices are designed to protect equipment and structures from fire. They do 
not protect you from electrical shock! Overcurrent protection devices stop the flow of current in a 
circuit when the amperage is too high for the circuit. A circuit breaker or fuse will not stop the 
relatively small amount of current that can cause injury or death. Death can result from 20 mA 
(.020 amps) through the chest. A typical residential circuit breaker or fuse will not shut off the circuit 
until a current of more than 20 amps is reached!

However, overcurrent protection devices are not allowed in areas where they could be exposed to 
physical damage or in hazardous environments. Overcurrent protection devices can heat up and 
occasionally arc or spark, which could cause a fire or an explosion in certain areas. Hazardous 
environments are places that contain flammable or explosive materials such as flammable gasses 
or vapors (Class I Hazardous Environments), finely pulverized flammable dusts (Class II 
Hazardous Environments), or fibers or metal filings that can catch fire easily (Class III Hazardous 
Environments). Hazardous environments may be found in aircraft hangars, gas stations, storage 
plants for flammable liquids, grain silos, and mills where cotton fibers may be suspended in the air. 

Special electrical systems are required in hazardous environments.

If an overcurrent protection device opens a circuit, there may be a problem along the circuit. (In the 
case of circuit breakers, frequent tripping may also indicate that the breaker is defective.) When a 
circuit breaker trips or a fuse blows, the cause must be found.

A circuit breaker is one kind of overcurrent protection device. It is a type of automatic switch 
located in a circuit. A circuit breaker trips when too much current passes through it. A circuit 
breaker should not be used regularly to turn power on or off in a circuit, unless the breaker is 
designed for this purpose and marked “SWD” (stands for “switching device”).

A fuse is another type of overcurrent protection device. A fuse contains a metal conductor that has 
a relatively low melting point. When too much current passes through the metal in the fuse, it heats 
up within a fraction of a second and melts, opening the circuit. After an overload is found and 
corrected, a blown fuse must be replaced with a new one of appropriate amperage.

Avoid Wet Working Conditions and other Dangers
Remember that any hazard becomes much more dangerous in damp or wet conditions. To be on 
the safe side, assume there is dampness in any work location, even if you do not see water. Even 
sweat can create a damp condition!
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Avoid Overhead Power lines
Be very careful not to contact overhead power lines or other exposed wires. More than half of all 
electrocutions are caused by contact with overhead lines. When working in an elevated position 
near overhead lines, avoid locations where you (and any conductive object you hold) could contact 
an unguarded or uninsulated line. You should be at least 10 feet away from high-voltage 
transmission lines.

Vehicle operators should also pay attention to overhead wiring. Dump trucks, front-end loaders, 
and cranes can lift and make contact with overhead lines. If you contact equipment that is touching 
live wires, you will be shocked and may be killed. If you are in the vehicle, stay inside. Always be 
aware of what is going on around you.

USE PROPER WIRING AND CONNECTORS
 Avoid overloads — Do not overload circuits
 Test GFCIs — Test GFCIs monthly using the “test” button
 Check switches and insulation — Tools and other equipment must operate properly
 Make sure that switches and insulating parts are in good condition
 Use three-prong plugs — Never use a three-prong grounding plug with the third prong broken 

off

When using tools that require a third-wire ground; use only three-wire extension cords with three-
prong grounding plugs and three-hole electrical outlets. Never remove the grounding prong from a 
plug! You could be shocked or expose someone else to a hazard. If you see a cord without a 
grounding prong in the plug, remove the cord from service immediately.

Use extension cords properly — If an extension cord must be used, choose one with sufficient 
ampacity for the tool being used. An undersized cord can overheat and cause a drop in voltage and 
tool power. Check the tool manufacturer’s recommendations for the required wire gauge and cord 
length. Make sure the insulation is intact. To reduce the risk of damage to a cord’s insulation, use 
cords with insulation marked “S” (hard service) rather than cords marked “SJ” (junior hard service). 
Make sure the grounding prong is intact. In damp locations, make sure wires and connectors are 
waterproof and approved for such locations. Do not create a tripping hazard.

Check power cords and extensions — Electrical cords should be inspected regularly using the 
following procedure:

 Remove the cord from the electrical power source before inspecting.
 Make sure the grounding prong is present in the plug.
 Make sure the plug and receptacle are not damaged.
 Wipe the cord clean with a diluted detergent and examine for cuts, breaks, abrasions, and 

defects in the insulation.
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Coil or hang the cord for storage. Do not use any other methods. Coiling or hanging is the best way to 
avoid tight kinks, cuts, and scrapes that can damage insulation or conductors.

You should also test electrical cords regularly for ground continuity using a continuity tester as follows:

 Connect one lead of the tester to the ground prong at one end of the cord
 Connect the second lead to the ground wire hole at the other end of the cord
 If the tester lights up or beeps (depending on design), the cord’s ground wire is okay. If not, the 

cord is damaged and should not be used
 Do not pull on cords — Always disconnect a cord by the plug
 Use correct connectors — Use electrical plugs and receptacles that are right for your current 

and voltage needs. Connectors are designed for specific currents and voltages so that only 
matching plugs and receptacles will fit together. This safeguard prevents a piece of equipment, 
a cord, and a power source with different voltage and current requirements from being plugged 
together. Standard configurations for plugs and receptacles have been established by the 
National Electric Manufacturers Association (NEMA)

 Use locking connectors — Use locking-type attachment plugs, receptacles, and other 
connectors to prevent them from becoming unplugged

USE AND MAINTAIN TOOLS PROPERLY
Your tools are at the heart of your craft. Tools help you do your job with a high degree of quality. Tools 
can do something else, too. They can cause injury or even death! You must use the right tools for the 
job. Proper maintenance of tools and other equipment is very important. Inadequate maintenance can 
cause equipment to deteriorate, creating dangerous conditions.

Inspect tools before using them — Check for cracked casings, dents, missing or broken parts, and 
contamination (oil, moisture, dirt, corrosion). Damaged tools must be removed from service and 
properly tagged. These tools should not be used until they are repaired and tested.

Use the right tool correctly — Use tools correctly and for their intended purposes. Follow the safety 
instructions and operating procedures recommended by the manufacturer. When working on a circuit, 
use approved tools with insulated handles. However, do not use these tools to work on energized 
circuits. Always shut off and de-energize circuits before beginning work on them.
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Protect your tools — Keep tools and cords away from heat, oil, and sharp objects. These hazards can 
damage insulation. If a tool or cord heats up, stop using it! Report the condition to a supervisor 
immediately. If equipment has been repaired, make sure that it has been tested and certified as safe 
before using it. Never carry a tool by the cord. Disconnect cords by pulling the plug—not the cord!

Use double-insulated tools — Portable electrical tools are classified by the number of insulation 
barriers between the electrical conductors in the tool and the worker. The NEC permits the use of 
portable tools only if they have been approved by Underwriter’s Laboratories (UL Listed). Equipment 
that has two insulation barriers and no exposed metal parts is called double-insulated.

When used properly, double-insulated tools provide reliable shock protection without the need for a 
third ground wire. Power tools with metal housings or only one layer of effective insulation must have 
a third ground wire and three-prong plug.

Use multiple safe practices — remember: A circuit may not be wired correctly. Wires may contact 
other “hot” circuits. Someone else may do something to place you in danger. Take all possible 
precautions.

ATTACHMENTS
The following pages contain a Safe Electrical Practices Checklist that can be reproduced and used by 
GCG Construction and its employees to ensure any electrically related work is performed safely.
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 “SAFE ELECTRICAL WORK PRACTICES” CHECKLIST
 Are all employees required to report (as soon as practical) any obvious hazard to life or 

property observed in connection with electrical equipment or lines?
 Are employees instructed to make preliminary inspections and/or appropriate tests to 

determine what conditions exist before starting work on electrical equipment or lines?
 When electrical equipment or lines are to be serviced, maintained, or adjusted, are necessary 

switches opened, locked out, and tagged?
 Are portable hand-held electrical tools and equipment grounded or are they of the double-

insulated type?
 Do extension cords have a grounding conductor? Are multiple plug adaptors prohibited?
 Are ground-fault circuit interrupters installed on each temporary 15, 20, or 30 ampere, 125-volt 

AC circuit at locations where construction, demolition, modifications, alterations, or excavations 
are being performed? OR

 Do you have an assured equipment-grounding conductor program in place?
 Are all temporary circuits protected by suitable disconnecting switches or plug connectors at 

the junction with permanent wiring?
 Is exposed wiring and cords with frayed or deteriorated insulation repaired or replaced 

promptly?
 Are flexible cords and cables free of splices or taps?
 Are clamps or other securing means provided on flexible cords or cables at plugs, receptacles, 

tools, equipment, and are the cord jackets securely held in place?
 Are all cords, cable, and raceway connections intact and secure?
 In wet or damp locations, are electrical tools and equipment appropriate for the use or locations 

(or otherwise protected)?
 Are electrical power lines and cables located (overhead, underground, underfloor, other side of 

walls) before digging, drilling, or similar work begins?
 Is the use of metal measuring tapes, ropes, hand lines, or similar devices with metallic thread 

woven into the fabric prohibited where these could come into contact with energized parts of 
equipment or circuit conductors?

 Is the use of metal ladders prohibited in areas where the ladder or the person using the ladder 
could be exposed to energized parts of equipment, fixtures, or circuit conductors?

 Are all disconnecting switches and circuit breakers labeled to indicate their use or equipment 
served?

 Are disconnecting means always opened before fuses are replaced?
 Are all energized parts of electrical circuits and equipment guarded against accidental contact 

by approved cabinets or enclosures?
 Is sufficient access and working space provided and maintained around all electrical equipment 

to permit ready and safe operations and maintenance? 
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 Are all unused openings (including conduit knockouts) of electrical enclosures and fittings 
closed with appropriate covers, plugs, or plates?

 Are electrical enclosures such as switches, receptacles, and junction boxes provided with tight-
fitting covers or plates?

 Are employees prohibited from working alone on energized lines or equipment more than 600 
volts?

 Are employees forbidden (unless properly qualified/certified) from working closer than 10 feet 
from high-voltage (more than 750 volts) lines?

 Have all underground utilities been located prior to any excavation work?
 Is all digging within 4 feet of power lines done by hand?
 Are power lines de-energized? Has the utility company been consulted before digging?
 Has the power company been notified if work is to be done near overhead lines?
 Are live parts of electrical circuits de-energized before an employee works on or near them?
 Are all exposed energized parts in the temporary power supply protected from possible 

contact?
 Are all power-supply circuit disconnects marked according to their functions?
 Is splicing allowed on extension cords only if they are larger than size 12 and the splicing 

retains insulation protection equal to the original extension cord?
 Are all plug connections used with the voltage for which they were designed?
 Do you always ensure that flexible cords are not immersed in water or exposed to damage 

from vehicles?
 Are all junction boxes used in a wet environment waterproof?
 Are you using a GFCI, or has an AEGCP been established?
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Acoustic Ceiling Work

POLICY STATEMENT
Acoustic ceiling work can consist of removing old spray-on “popcorn-style” ceilings, or installing 
suspended acoustic tiles during a remodel or in a new construction. GCG Construction has 
established the following procedures for all employees performing acoustic ceiling work. 

HAZARDS
Remodel work may involve the removal of older acoustic ceilings, either tile or spray-on. It is important 
to first determine if the material being removed contains asbestos. Acoustic tiles and spray-on 
materials installed before 1979 often contained asbestos. GCG Construction will have the ceiling 
material to be removed tested for the presence of asbestos if there is any possibility that it may 
contain asbestos, prior to beginning work. Asbestos testing will be performed by qualified personnel.

Ceiling work requires the use of ladders or scaffolding. The Safety Coordinator will ensure that all 
workers have been trained on the proper use of ladders, three-point climbing techniques, and the use 
of fall protection equipment, if required.

PPE
Employees performing ceiling work will wear the appropriate Personal Protective Equipment (PPE). 
This may include, but is not limited to:

 Hard hats
 Gloves
 Safety glasses or goggles
 Dust masks or respirators
 Slip resistant shoes or boots

In addition to the use of all necessary PPE, GCG Construction must ensure that all work areas have 
adequate ventilation.

NOTE: When remodeling, repairing, or replacing existing suspended ceilings workers must be aware 
that accumulated dust in the existing ceiling can cause a respiratory hazard and a potential explosive 
atmosphere.
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CEILING REMOVAL
Suspended ceiling
The removal of an existing suspended or “drop” ceiling consists of extracting the tiles and the metal 
framework. This may be a relatively simple task, but can be more complex if the ceiling is a 
concealed system.

Some older suspended ceilings employ a hidden framework and interlocking tiles, and this makes 
removing the tiles more difficult. An interlocking system requires that a “key panel” be removed 
first, and then the other tiles can be slid out one by one. This is a more time-consuming process 
and can result in the tiles being damaged during removal, increasing the chance of dust or material 
particles being released into the air. The Safety Coordinator will ensure that workers are trained on 
the proper removal of these types of systems.

Spray-on Ceiling
Spray-on, or popcorn-type, ceiling removal is a more involved process that requires more 
preparation and clean-up. The removal process consists of the following steps:

 Remove all equipment and furnishings from the area
 Cover the floor completely with a tarp or drop cloth
 Ensure there is adequate ventilation in the work area 
 Wet an area of the ceiling with water using a sprayer and let it soak, and then spray again
 Scrape the ceiling material off by using a texture scraper or putty knife

NOTE: Do not over-wet the ceiling as this can damage the drywall and tape of the ceiling.

Once the material has been scraped off, sand the ceiling to remove any remaining stubble. 
Dispose of all material removed from the ceiling properly, and vacuum the area. The ceiling may 
require the application of joint compound to cover any exposed tape or nail heads. After any areas 
that were patched have been sanded, the ceiling can be painted or finished as specified.

ACOUSTIC CEILING INSTALLATION
Most acoustic “drop” ceiling systems available today use a grid of metal strips suspended from the 
building’s true ceiling with panels then placed into the framework. Acoustic tiles, or panels, have 
different ratings depending on the application, and GCG Construction will ensure that the proper 
material is used. The classes of materials are:

 NRC – Noise reduction coefficient; it defines the sound absorption of the material and is 
generally used for smaller spaces such as offices or classrooms

 AC— Ceiling articulation class; it is used for sound absorption in open space or large areas 
such as auditoriums or multi-purpose areas

 CAC – Ceiling attenuation class; it defines the ability of the ceiling material to block sound
 STC – Sound transmission class; it identifies the level of transmitted sound blocked by the 

material
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GCG Construction will ensure a competent person performs the following steps when installing an 
acoustic drop ceiling:

 Diagram the area where the ceiling will be installed
 Identify the location of lighting fixtures and air ducts
 Attach wall angles (it may be necessary to cut wall angles with snips or a hacksaw)
 Install electrical wiring for lighting (if necessary)
 Main tees will be installed at a 90 angle to the ceiling joists
 Locate and identify the position of the suspension wires for the main tees
 Secure the suspension wires to the true ceiling using screw eyes, screw hooks, nails, or by 

drilling, as needed depending on the true ceiling material type
 Splice the main tees (if necessary)
 Install the main and cross tees
 Install the ceiling panels

NOTE: If a suspended ceiling is installed below a sprinkler system, the use of drop-out or melt-out 
ceiling tiles may be required. These tiles are designed to melt and fall out of the ceiling grid in case of 
a fire. This will allow the sprinkler system to function properly. Always 
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Air Compressors

POLICY STATEMENT
Air compressors are used for a variety of applications. Air compressor storage tanks store excess air 
that is generated from the compressor, providing a convenient and readily accessible air source. 
Because of the air pressure within these storage tanks, potential dangers can develop if certain 
practices and precautions are not followed.

This safety policy and program provides guidelines for the safe use of air compressor storage tanks. It 
lists training requirements, guidelines for locating drains and traps, and requirements for gauges and 
valves.

RESPONSIBILITIES
Preventing harm from air compressors is a cooperative effort between GCG Construction and its 
employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Ensure adequate funds are available for the purchase and repair of necessary air compressor 
storage tanks. Identifying and list employees affected by this safety policy and procedure

 Provide training for affected employees
 Ensure proper use and maintenance of air compressor storage tanks and equipment
 Ensure that only those employees who have been trained to work with air compressor storage 

tanks are allowed to operate such equipment
 Ensure that equipment needed is available and is in good working condition
 Ensure damaged equipment is removed from service until repaired and tested
 Ensure that air compressor storage tanks are inspected every six months
 Provide employees with Personal Protective Equipment (PPE) necessary for their job

Safety Committee Responsibilities
It is the responsibility of the safety committee to:

 Provide prompt assistance to managers, supervisors, or others on any matter concerning this 
safety policy and procedure

 Assist in developing required training
 Coordinate with Purchasing to ensure that all newly purchased air compressor storage tanks 

comply with current safety regulations
 Provide consultative service and audit assistance to ensure effective implementation of this 

safety policy and procedure
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Employee Responsibilities
Employees are expected to:

 Inspect all hoses and equipment before connecting to any compressed air system
 Immediately report any damages or defects to their supervisors
 Empty manual drains and taps on a regularly scheduled basis
 Inspect air compressor storage tanks prior to use and note any damage or defects

TRAINING
We will ensure every employee is provided training on air compressors. This training will be provided 
at no cost to the employee during working hours.

Training will use only training material that is appropriate in content and vocabulary to educational 
level, literacy, and language of employees.

Training Components
The safety coordinator will ensure that every employee will be trained in the following minimum 
elements:

 The purpose of air compressor storage tanks
 The basic operation of air compressor storage tanks
 Maintenance requirements of drains and traps
 Reading gauges and operating valves
 Identifying damage and defects in the storage tanks, hoses or air driven equipment

Training Records
Training records will include the following information:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training
 The names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the date on which the training 
occurred.

PROCEDURES
Pneumatic Tools
Pneumatic tools include air compressors and a variety of tool attachments such as wrenches, nail 
guns, drills, and blow guns are common attachments. Although they require some special handing, 
they can save a great deal of time and effort and are relatively easy to use.

Always inspect the tool, air hose, and fittings for damage, disrepair, or missing parts before using. 
Make sure air hoses and fittings are securely tightened. If a tool fails the pre-use inspection, notify 
your supervisor and remove it from service by attaching a red tag that states “DO NOT USE.”
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Never point pneumatic impact tools, such as riveting guns, toward a person. Turn off the air supply 
at the control valve and tool blade before disconnecting a pneumatic tool (unless it has quick 
disconnect plugs). Be especially careful when using pneumatic tools around fuel, flammable 
vapors, or explosive atmospheres. They can generate static electricity and must be grounded or 
bonded when these chemical hazards are present.

Compressed Air Systems
A compressed air system is comprised of an air receiver, air distribution lines, and a pressure 
regulatory device.

Air Receivers
Setting up air receivers- Equip each air tank with at least one pressure gauge and an American 
Society of Mechanical Engineers (ASME) safety valve. Use a spring loaded safety release valve to 
prevent the receiver from exceeding the maximum allowable working pressure.

Consider the drainage issues associated with receivers. Fit air receivers with a drain cock on the 
bottom of the receiver. Drain receivers frequently to prevent accumulation of liquid inside the unit. 
Receivers having automatic drain are exempt from this requirement.

Testing air receivers: Only hydrostatically tested and approved tanks may be used as air receivers. 
The only time the maximum allowable pressure of an air receiver can be exceeded is when testing 
it.

Be prepared to inspect air tanks and install them so that the entire outside surface can be easily 
inspected. Do not bury them or place them in hard to reach locations. The intake and exhaust 
pipes of small tanks must be removable for interior inspections. Tanks over 36 inches in diameter 
must have manholes. Inspection openings are sufficient for smaller tanks. Tanks with volumes of 5 
cubic feet or less can have pipe lug openings.

Air Distribution Lines
Select air lines made of high quality materials with standard fittings and secure connections. Check 
hoses before use to make sure they are free of defects and properly connected to pipe outlets. 
Repair or replace defective equipment immediately.

Identify the maximum allowable pressures (psi) by tagging or marking pipeline outlets.

Air hoses are subject to damage and can become hazards. Avoid bending or kinking air hoses. 
Hose reels can help with this. Keep air hoses free of grease and oil to prevent deterioration. 
Secure hose ends to prevent whipping if an accidental cut or break occurs. Whenever possible, 
suspend hoses overhead for more efficient access and protection
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Pressure Regulation Devices
Use ASME approved cast iron seat or disk safety valves that are stamped for the intended service 
application. Always install valves, gauges, and other regulating devices so they cannot be made 
inoperative. Never set the valve higher than the maximum allowable working pressure of the 
receiver.

The safety valves should be set to blow at pressures slightly above those necessary to pop the 
receiver safety valves. Settings must be no more than 10% above the standard operating pressure 
of the compressor. Shield blow-off valves to prevent personal injury and equipment damage from 
sudden blow-offs. Do not position stop valves on air lines running between the compressor and the 
receiver. If the design of a safety or a relief valve allows liquid to collect on the discharge side of 
the disk, equip the valve with a drain at the lowest point where liquid can collect.

PPE
GCG Construction requires employees to wear the appropriate personal protective equipment (PPE) 
for the task. Safety glasses, face guards or shields, and hearing protection are required with impact 
tools.

An air-impact wrench creates a noise exposure of about 103 dB, requiring hearing protection. Gloves 
and steel-toed shoes are also required.

Never wear loose clothing and always keep your shirt tucked into your pants when using pneumatic 
tools. Tie long hair back or secure under a cap. Respirators may be required when using compressed 
for tasks such as painting.

MAINTENANCE
Keep equipment appropriately lubricated, while voiding over lubricating. Do not use flammable 
lubricants on compressors, because they often operate at high temperatures that could cause a fire or 
explosion.

Frequent cleaning with soapy water (e.g., lye solutions) is recommended to keep carbon deposits off 
compressor parts. Do not use kerosene or other flammable substances to clean compressed air 
equipment. Be sure to purge air systems after each cleaning.
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Alternative Fall Protection

BACKGROUND
In December 2010, The Occupational Safety and Health Administration (OSHA) rescinded the Interim 
Fall Protection Compliance Guidelines for Residential Construction (STD 03-00-001), which allowed 
employers engaged in certain residential construction activities to use alternative methods of fall 
protection  rather than the conventional fall protection required by residential construction fall 
protection standard (29 CFR 1926.501(b)(13)).

Employers could use the alternative measures described in STD 03-00-001 without first proving that 
the use of conventional fall protection was infeasible or created a greater hazard and without a written 
fall protection plan.

All residential construction employers generally must now ensure that employees working six feet or 
more above lower levels use guardrails, safety nets, or personal fall arrest systems. A personal fall 
arrest system may consist of a full body harness, a deceleration device, a lanyard, and an anchor 
point.

Other fall protection measures may be used to the extent allowed under other provisions of 29 CFR 
1926.501(b) addressing specific types of work. For example, 1926.501(b) (10) permits the use of 
warning lines and safety monitoring systems during the performance of roofing work on low-sloped 
roofs.

OSHA allows the use of an effective fall restraint system instead of a personal fall arrest system. To 
be effective, a fall restraint system must be rigged to prevent a worker from reaching a fall hazard and 
falling over the edge. A fall restraint system may consist of a full body harness or body belt that is 
connected to an anchor point at the center of a roof by a lanyard of a length that will not allow a 
worker to physically reach the edge of the roof.

If the employer can demonstrate that use of conventional fall protection methods is infeasible or 
creates a greater hazard, it must ensure that a qualified person:

 Creates a written, site-specific fall protection plan in compliance with 29 CFR 1926.502(k)
 Documents, in that plan, the reasons why conventional fall protection systems are infeasible or 

why their use would create a greater hazard

GCG Construction must 

 Describe how your alternative method will protect workers
 Describe specifically how your alternative fall-protection method will reduce or eliminate fall 

hazards. Include workers’ tasks, the fall hazards they will encounter
 The location of hazards, and how you intend to protect them from the hazards
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You can list your responses in a table:

Alternative Fall Protection Methods That Will Reduce Or Eliminate Fall Hazards

Worker’s task Type of fall hazard Location of fall hazard Alternative protection

Appoint a qualified person to prepare the plan: A qualified person is one who has extensive 
knowledge, training, and experience with fall-protection systems.

 A qualified person must know how to design, use, and install fall-protection systems; the 
limitations of fall protection systems; and fall hazards associated with work tasks and processes

 A qualified person must prepare a site-specific fall-protection plan and approve any changes to 
the plan

Be sure that the plan identifies the following:

 The construction activity (leading-edge, residential, or precast concrete erection)
 The site address where you will use the plan
 The name of the person who prepared the plan (must be a qualified person)
 The date the qualified person prepared the plan

Establish controlled-access zones where you cannot use conventional protection: Your fall-protection 
plan must identify each area where you cannot use guardrails, safety nets, or personal fall-arrest 
systems, and you must designate those areas as controlled-access zones.

In addition, you must:

 Describe how you will limit access to controlled-access zones, including procedures that 
authorize workers to enter controlled-access zones

 Describe how you will identify controlled-access zones and how you will separate them from 
other work areas

 Identify all workers who will enter controlled-access zones

Assign supervisory responsibility to a competent person: A competent person is someone who 
can identify hazardous conditions and appropriate applications for a fall-protection system and who 
has authority to correct hazards. A competent person must know the site specific fall- protection plan, 
how to perform work tasks safely, and the hazards associated with those tasks. You must designate a 
competent person to implement the fall-protection plan.
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Document accountability: Your fall-protection plan must describe how workers and supervisors will 
comply with its requirements.

Establish a training program: Everyone covered by a fall-protection plan must be trained by a 
competent person. Be sure to document the names of those who receive fall-protection training and 
their training dates.

The training program must cover:

 Fall hazards that workers will encounter
 Types of systems that will protect workers from falls
 Workers’ responsibilities under the fall-protection plan
 Procedures for assembling, maintaining, and dissembling personal fall arrest systems
 How workers should comply with the plan
 Retraining procedures when the plan changes, tasks change, or when workers are not following 

the plan

Update the plan when site conditions change: When worksite conditions change and affect how 
workers are protected from falling, you must update your fall-protection plan so that it addresses the 
changes. An on-site qualified person must approve the changed plan.

The updated plan must:

 Describe the site-condition changes that required the update
 Include the qualified person’s reasons for the update
 Include the date the qualified person approved the plan changes and the person’s signature

Investigate accidents: If a worker covered by the fall-protection plan fell or had a near miss incident, 
you must investigate the accident and, if necessary, change the plan so that similar events will not 
happen again. The plan must describe near misses or accidents and how to prevent future incidents.

Keep the plan at the job site: You must keep a copy of the fall-protection plan, with all approved 
changes, at the job site.
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SAMPLE FALL PROTECTION PLAN
A Fall Protection Plan must be specific for a particular project and contain the following information:

 Location of Job
 Date Plan Prepared or Modified
 Who the Plan was prepared by
 Who the Plan was approved by
 Who the Plan is supervised by

The following Fall Protection Plan is a sample program prepared for the prevention of injuries 
associated with falls. A Fall Protection Plan must be developed and evaluated on a site by site basis. 
It is recommended that builders discuss the written Fall Protection Plan with their OSHA Area Office 
prior to going on a jobsite.

STATEMENT OF COMPANY POLICY
GCG Construction is dedicated to the protection of its employees from on-the-job injuries. All 
employees have the responsibility to work safely on the job. The purpose of the plan is to supplement 
our existing safety and health program and to ensure that every employee who works for GCG 
Construction recognizes workplace fall hazards and takes the appropriate measures to address those 
hazards.

This Fall Protection Plan addresses the use of conventional fall protection at a number of areas on the 
project, as well as identifies specific activities that require non-conventional means of fall protection. 
During the construction of residential buildings under 48 feet in height, it is sometimes infeasible or it 
creates a greater hazard to use conventional fall protection systems at specific areas or for specific 
tasks. The areas or tasks may include, but are not limited to:

 Setting and bracing of roof trusses and rafters
 Installation of floor sheathing and joists
 Roof sheathing operations; and d) Erecting exterior walls

In these cases, conventional fall protection systems may not be the safest choice for builders. This 
plan is designed to enable employers and employees to recognize the fall hazards associated with 
this job and to establish the safest procedures that are to be followed in order to prevent falls to lower 
levels or through holes and openings in walking/working surfaces.

Each employee will be trained in these procedures and will strictly adhere to them except when doing 
so would expose the employee to a greater hazard. If, in the employee's opinion, this is the case, the 
employee is to notify the competent person of their concern and have the concern addressed before 
proceeding.
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It is the responsibility of the Safety Coordinator to implement this Fall Protection Plan. Continual 
observational safety checks of work operations and the enforcement of the safety policy and 
procedures shall be regularly enforced. The crew supervisor or foreman is responsible for correcting 
any unsafe practices or conditions immediately.

It is the responsibility of the employer to ensure that all employees understand and adhere to the 
procedures of this plan and to follow the instructions of the crew supervisor. It is also the responsibility 
of the employee to bring to management's attention any unsafe or hazardous conditions or practices 
that may cause injury to either themselves or any other employees. Any changes to the Fall 
Protection Plan must be approved by the Safety Coordinator

FALL PROTECTION SYSTEMS TO BE USED ON THIS JOB
Installation of roof trusses/rafters, exterior wall erection, roof sheathing, floor sheathing and joist/truss 
activities will be conducted by employees who are specifically trained to do this type of work and are 
trained to recognize the fall hazards. The nature of such work normally exposes the employee to the 
fall hazard for a short period of time. This Plan details how our company will minimize these hazards.

Controlled Access Zones
When using the Plan to implement the fall protection options available, workers must be protected 
through limited access to high hazard locations. Before any non-conventional fall protection 
systems are used as part of the work plan, a controlled access zone (CAZ) shall be clearly defined 
by the competent person as an area where a recognized hazard exists. The demarcation of the 
CAZ shall be communicated by the competent person in a recognized manner, either through 
signs, wires, tapes, ropes or chains.

Our company shall take the following steps to ensure that the CAZ is clearly marked or controlled 
by the competent person:

 All access to the CAZ must be restricted to authorized entrants
 All workers who are permitted in the CAZ shall be listed in the appropriate sections of the Plan 

(or be visibly identifiable by the competent person) prior to implementation
 The competent person shall ensure that all protective elements of the CAZ be implemented 

prior to the beginning of work

Installation Procedures for Roof Truss and Rafter Erection
During the erection and bracing of roof trusses/rafters, conventional fall protection may present a 
greater hazard to workers. On this job, safety nets, guardrails and personal fall arrest systems will 
not provide adequate fall protection because the nets will cause the walls to collapse, while there 
are no suitable attachment or anchorage points for guardrails or personal fall arrest systems.
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On this job, requiring workers to use a ladder for the entire installation process will cause a greater 
hazard because the worker must stand on the ladder with his back or side to the front of the ladder. 
While erecting the truss or rafter the worker will need both hands to maneuver the truss and 
therefore cannot hold onto the ladder. In addition, ladders cannot be adequately protected from 
movement while trusses are being maneuvered into place. Many workers may experience 
additional fatigue because of the increase in overhead work with heavy materials, which can also 
lead to a greater hazard.

Exterior scaffolds cannot be utilized on this job because the ground, after recent backfilling, cannot 
support the scaffolding. In most cases, the erection and dismantling of the scaffold would expose 
workers to a greater fall hazard than erection of the trusses/rafters.

On all walls eight feet or less, workers will install interior scaffolds along the interior wall below the 
location where the trusses/rafters will be erected. "Sawhorse" scaffolds constructed of 46 inch 
sawhorses and 2x10 planks will often allow workers to be elevated high enough to allow for the 
erection of trusses and rafters without working on the top plate of the wall.

In structures that have walls higher than eight feet and where the use of scaffolds and ladders 
would create a greater hazard, safe working procedures will be utilized when working on the top 
plate and will be monitored by the crew supervisor. During all stages of truss/rafter erection the 
stability of the trusses/rafters will be ensured at all times.

Our company shall take the following steps to protect workers who are exposed to fall hazards 
while working from the top plate installing trusses/rafters:

 Only the following trained workers will be allowed to work on the top plate during roof truss or 
rafter installation

 Workers shall have no other duties to perform during truss/rafter erection procedures
 All trusses/rafters will be adequately braced before any worker can use the truss/rafter as a 

support
 Workers will remain on the top plate using the previously stabilized truss/rafter as a support 

while other trusses/rafters are being erected
 Workers will leave the area of the secured trusses only when it is necessary to secure another 

truss/rafter
 The first two trusses/rafters will be set from ladders leaning on side walls at points where the 

walls can support the weight of the ladder
 A worker will climb onto the interior top plate via a ladder to secure the peaks of the first two 

trusses/rafters being set

The workers responsible for detaching trusses from cranes and/or securing trusses at the peaks 
traditionally are positioned at the peak of the trusses/rafters. There are also situations where 
workers securing rafters to ridge beams will be positioned on top of the ridge beam.
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Our company shall take the following steps to protect workers who are exposed to fall hazards 
while securing trusses/rafters at the peak of the trusses/ridge beam:

 Only trained workers will be allowed to work at the peak during roof truss or rafter installation
  Once truss or rafter installation begins, workers not involved in that activity shall not stand or 

walk below or adjacent to the roof opening or exterior walls in any area where they could be 
struck by falling objects

 Workers shall have no other duties than securing/bracing the trusses/ridge beam
 Workers positioned at the peaks or in the webs of trusses or on top of the ridge beam shall work 

from a stable position, either by sitting on a "ridge seat" or other equivalent surface that provides 
additional stability or by positioning themselves in previously stabilized trusses/rafters and 
leaning into and reaching through the trusses/rafters

 Workers shall not remain on or in the peak/ridge any longer than necessary to safely complete 
the task

ROOF SHEATHING OPERATIONS
Workers typically install roof sheathing after all trusses/rafters and any permanent truss bracing is in 
place. Roof structures are unstable until some sheathing is installed, so workers installing roof 
sheathing cannot be protected from fall hazards by conventional fall protection systems until it is 
determined that the roofing system can be used as an anchorage point. At that point, employees shall 
be protected by a personal fall arrest system.

Trusses/rafters are subject to collapse if a worker falls while attached to a single truss with a 
belt/harness. Nets could also cause collapse, and there is no place to attach guardrails.

All workers will ensure that they have secure footing before they attempt to walk on the sheathing, 
including cleaning shoes/boots of mud or other slip hazards.

To minimize the time workers must be exposed to a fall hazard, materials will be staged to allow for 
the quickest installation of sheathing.

Our company shall take the following steps to protect workers who are exposed to fall hazards while 
installing roof sheathing:

 Once roof sheathing installation begins, workers not involved in that activity shall not stand or 
walk below or adjacent to the roof opening or exterior walls in any area where they could be 
struck by falling objects

 The competent person shall determine the limits of this area, which shall be clearly 
communicated to workers prior to placement of the first piece of roof sheathing

 The competent person may order work on the roof to be suspended for brief periods as 
necessary to allow other workers to pass through such areas when this would not create a 
greater hazard

 Only qualified workers shall install roof sheathing
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 The bottom row of roof sheathing may be installed by workers standing in truss webs
 After the bottom row of roof sheathing is installed, a slide guard extending the width of the roof 

shall be securely attached to the roof. Slide guards are to be constructed of no less than 
nominal 4" height capable of limiting the uncontrolled slide of workers. Workers should install 
the slide guard while standing in truss webs and leaning over the sheathing

 Additional rows of roof sheathing may be installed by workers positioned on previously installed 
rows of sheathing. A slide guard can be used to assist workers in retaining their footing during 
successive sheathing operations

 Additional slide guards shall be securely attached to the roof at intervals not to exceed 13 feet 
as successive rows of sheathing are installed. For roofs with pitches in excess of 9-in-12, slide 
guards will be installed at four-foot intervals

 When wet weather (rain, snow, or sleet) are present, roof sheathing operations shall be 
suspended unless safe footing can be assured for those workers installing sheathing

 When strong winds (above 40 miles per hour) are present, roof sheathing operations are to be 
suspended unless wind breakers are erected. Installation of Floor Joists and Sheathing During 
the installation of floor sheathing/joists (leading edge construction), the following steps shall be 
taken to protect workers:

o Only trained workers will be allowed to install floor joists or sheathing
o Materials for the operations shall be conveniently staged to allow for easy access to workers
o The first floor joists or trusses will be rolled into position and secured either from the ground, 

ladders or sawhorse scaffolds
o Each successive floor joist or truss will be rolled into place and secured from a platform created 

from a sheet of plywood laid over the previously secured floor joists or trusses
o Except for the first row of sheathing which will be installed from ladders or the ground, workers 

shall work from the established deck
o Any workers not assisting in the leading edge construction while leading edges still exist (e.g. 

cutting the decking for the installers) shall not be permitted within six feet of the leading edge 
under construction

ERECTION OF EXTERIOR WALLS
During the construction and erection of exterior walls, employers shall take the following steps to 
protect workers:

 Only the following trained workers will be allowed to erect exterior walls
 A painted line six feet from the perimeter will be clearly marked prior to any wall erection 

activities to warn of the approaching unprotected edge
 Materials for operations shall be conveniently staged to minimize fall hazards
 Workers constructing exterior walls shall complete as much cutting of materials and other 

preparation as possible away from the edge of the deck
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ENFORCEMENT
Constant awareness of and respect for fall hazards, and compliance with all safety rules are 
considered conditions of employment. The crew supervisor or foreman, as well as individuals in the 
Safety and Personnel Department, reserve the right to issue disciplinary warnings to employees, up to 
and including termination, for failure to follow the guidelines of this program.

ACCIDENT INVESTIGATIONS
All accidents that result in injury to workers, regardless of their nature, shall be investigated and 
reported. It is an integral part of any safety program that documentation takes place as soon as 
possible so that the cause and means of prevention can be identified to prevent a reoccurrence.

In the event that an employee falls or there is some other related, serious incident occurring, this plan 
shall be reviewed to determine if additional practices, procedures, or training need to be implemented 
to prevent similar types of falls or incidents from occurring.

CHANGES TO PLAN
Any changes to the plan will be approved by (name of the qualified person). This plan shall be 
reviewed by a qualified person as the job progresses to determine if additional practices, procedures 
or training needs to be implemented by the competent person to improve or provide additional fall 
protection. Workers shall be notified and trained, if necessary, in the new procedures. A copy of this 
plan and all approved changes shall be maintained at the jobsite.
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Arc Flash

INTRODUCTION
Arc Flash is the dangerous release of energy from an electric arc. Arc blast is the explosion created 
by an electric arc and the pressure wave.

Arc flash occurs any time electricity bridges the gap between an energized conductor and another 
material. It can be minor or major and is caused by a breakdown in insulation and typically follows an 
event.

A typical arc flash event is over in 30 cycles, taking half a second. The concussive forces can result in 
internal injuries and severe hearing damage.

The incident energy is measured in calories per square centimeter (Cal/cm2). The potential incident 
energy is used to set the level of PPE-rated clothing and approach distance boundaries. The point 
where PPE is required and arc flash boundaries start is 1.2 Cal/cm2.

POLICY
GCG Construction has established the following policy to protect its employees from the hazardsof 
arc flash.

RESPONSIBILITIES
Employer Responsibilities
 Follow the most stringent applicable OSHA regulations and organization standards
 Whenever possible, de-energize electrical equipment before working on it
 Maintain required labels so they are legible and not handwritten
 Establish adequate arc flash and shock boundaries for electrical equipment
 Provide certified and adequate arc flash and shock PPE
 Write procedures for complex lockout/tagout
 Ensure employees are qualified for the tasks assigned through evaluation and regular training

Employee Responsibilities
 Stay outside required arc flash and shock boundaries when electrical equipment is energized 

and not protected
 Properly store, maintain and inspect PPE before using
 Follow all lockout/tagout procedures, and complete necessary lockout/tagout and energized 

work permits
 Do not work on electric equipment unless qualified to do so
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STANDARDS AND REGULATIONS
The important standards come from the National Fire Protection Association (NFPA), and the Institute 
of Electrical and Electronics Engineers (IEEE). If an OSHA regulation is more demanding than NFPA 
or IEEE, OSHA’s will be followed.

GCG Construction will abide by the applicable General Industry (1910) and Construction (1926) 
regulations.

 1910 Subpart I – Personal Protective Equipment
o 1910.137 – Electrical Protective Devices
 1910 Subpart R – Special Industries
o 1910.269 – Electric Power Generation, Transmission and Distribution
o 1910.269 – App E – Protection from Flames and Electric Arcs
 1910 Subpart S – Electrical
 1926 Subpart E – Personal Protective and Life Saving Equipment
o 1926.97 Electric Protective Equipment
 1926 Subpart K – Electrical
 1926 Subpart V – Electric Power Transmission and Distribution
o 1926 Subpart V App E – Protection from Flames and Electric Arcs

The IEEE 1584, Standard for Arc Flash Calculations will be referred to for engineers to conduct 
potential incident energy calculations

The NFPA 70 National Electrical Code will be followed when installing electric equipment. The NFPA 
70E Standard for Electrical Safety in the Workplace will be followed when working with current 
electrical systems. GCG Construction will determine which NFPA version their Authority Having 
Jurisdiction (AHJ) organization, applicable to each worksite, enforces and follows.

Equipment will meet applicable standards set by the American National Standards Institute (ANSI) 
and the American Society for Testing and Materials (ASTM).

BEST PRACTICES
The first option for working on energized electrical equipment will to shut it off, de-energize it, lock it 
out, and verify it is locked out. All equipment will be treated as it is energized until it’s proven de-
energized. This means wearing the appropriate PPE while verifying the equipment.

Portable powered equipment will have a Ground Fault Circuit Interrupter (GFCI) whenever possible 
and if not possible, an Assured Equipment Grounding Conductor Program (AEGCP) will be followed.

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9787
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9787
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9787
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9868
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9868
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9868
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9873
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9873
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9873
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9873
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9873
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10660
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=871
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=871
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=871
http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=70e
http://www.nfpa.org/codes-and-standards/document-information-pages?mode=code&code=70e
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EQUIPMENT LABELS
GCG Construction will ensure the proper label information is in good readable condition on all non-
residential switchboards, panelboards, industrial control panels, meter socket enclosure and motor 
control centers. Labels will have the nominal system voltage, arc flash boundary, and at least one of 
the following: available incident energy and its working distance or the arc flash PPE category from 
the appropriate table; minimum arc rating of clothing; or site-specific level of PPE. The labels will be 
updated as soon as a risk assessment proves inaccurate information.

ARC FLASH AND SHOCK BOUNDARIES
Shock (limited and restricted approach) and arc flash boundaries will be established for when 
equipment is uncovered and still energized. These boundaries can be set by either an arc flash and 
shock risk assessment documented by an authorized engineer or by the following NFPA 70E tables:

 Table 130.4(D)(a): Shock protection for alternating current
 Table 130.4(D)(b): Shock protection for direct current
 Table 130.7(C)(15)(A)(b): Arc flash boundary for alternating current
 Table 130.7(C)(15(B): Arc flash boundary for direct current

The limited approach shock boundary requires workers to be trained and qualified to do the job to 
enter.

The restricted approach shock boundary requires qualified workers entering the boundary to:

 Have a documented plan approved by management
 Use appropriate PPE
 Keep as much of the body out of the restricted space, using only protected body parts
 Ensure they are properly insulated from live parts and conductive objects before taking a 

conductive object into the boundary

The arc flash boundary is where incident energy equals 1.2 cal/cm2. The boundary can be determined 
by the NFPA 70E tables as long as the task is listed in the table and isn’t less than the minimum 
working distance; and the power system or maximum fault clearing times don’t exceed the table. 
Inside the boundary, exposed skin is not allowed; PPE must be arc flash rated; and, workers need to 
be electrically isolated from conductive tools or materials.

ARC FLASH PPE
Arc flash protective clothing must cover all body parts and ignitable clothing within the boundary and 
allow movement and visibility. Hair and beard nets must be flame-resistant and non-melting. Face 
shields and hoods must have a satisfactory arc rating (AR), and eye protection must be worn under 
face shields/hoods.

Arc flash PPE needs to be properly stored and maintained and inspected by a qualified user right 
before usage.
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The PPE arc flash rating must meet the required category for that boundary. Any work that involves 
PPE at or above 40 cal/cm2 is considered too dangerous to be completed energized and the 
equipment must be de-energized. Adequate PPE must still be worn while verifying de-energization.

PPE Category Cal/cm2

1 1.2 – 4

2 4 – 8

3 8 – 25

4 25 - 40

Unless they are documented in an arc flash risk assessment by a qualified engineer, the arc flash 
PPE requirements will be determined by the following tables in the NFPA 70E: 

 130.7(C)(15)(A)(a) Arc Flash Hazard Identification (for alternating and direct currents)
 130.7(C)(15)(A)(b) Arc Flash Hazard PPE Categories for Alternating Currents
 130.7(C)(15)(B) Arc Flash Hazard PPE Categories for Direct Currents
 130.7(C)(16) Personal Protective Equipment (PPE)

SHOCK PPE
Rubber insulating gloves are rated for the voltage exposure, and need to be laboratory tested and 
certified no more than one year before they are first used, and then retested electrically every six 
months. Rubber insulating gloves provide the shock protectors and leather protectors provide the arc 
flash protection. When within the arc flash and electric shock boundaries the gloves must be paired 
with leather protectors, unless the requirements of ASTM F496 are met.

Gloves and other shock PPE need to be properly stored and maintained and inspected by a qualified 
user right before usage.

Class Volts

00 Up to 500

0 Up to 1,000

1 Up to 7,500

2 Up to 17,000

3 Up to 26,500

4 Up to 36,000
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PERSONAL SAFETY AND PROTECTIVE EQUIPMENT
Test equipment – multimeters, electrical leads, proximity testers – will be checked against a known 
voltage source to ensure it is working before and after determining a part is de-energized. Also a 
second method will be used – listen to transformer, check lights, try equipment to confirm de-
energization.

Calibration and Testing
 Analog equipment – six months
 Digital equipment – 12 months
 Torque wrenches – 12 months
 Insulated tools – 24 months

Safety grounds will be checked before each use and installed with hot sticks while wearing PPE. 

Shock protective tools and equipment will be inspected before every use, looking for damage to the 
insulation that prevents it from working correctly, or could add to the risk.

Electrical and safety equipment will meet the ANSI and ASTM standards on the following table. 

Subject Document Document Number

Arc Protective Blankets Standard Test Method for Determining the Protective 
Performance of an Arc Protective Blanket for Electric Arc 
Hazards

ASTM F2676

Blankets Standard Specification for Rubber Insulating Blankets ASTM D1048

Blankets — In-Service 
Care

Standard Specification for In-Service Care of Insulating 
Blankets

ASTM F479

Covers Standard Specification for Rubber Covers ASTM D1049

Fiberglass Rods — Live 
Line Tools

Standard Specification for Fiberglass-Reinforced Plastic 
(FRP) Rod and Tube Used in Live Line Tools

ASTM F711

Insulated Hand Tools Standard Specification for Insulated and Insulating Hand 
Tools

ASTM F1505
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Subject Document Document Number

American National Standard for Ladders — Wood — 
Safety Requirements

ANSI/ASC A14.1

American National Standard for Ladders — Fixed — Safety 
Requirements

ANSI/ASC A14.3

American National Standard Safety Requirements for Job 
Made Ladders

ANSI ASC A14.4

Ladders

American National Standard for Ladders-Portable

Reinforced-Safety Requirements

ANSI ASC A14.5

Line Hose Standard Specification for Rubber Insulating Line Hoses ASTM D1050

Line Hose and Covers 
— In-service Care

Standard Specification for In-Service Care of Insulating 
Line Hose and Covers

ASTM F478

Plastic Guard Standard Test Methods and Specifications for Electrically 
Insulating Plastic Guard Equipment for Protection of 
Workers

ASTM F712

Standard Specification for PVC Insulating Sheeting ASTM F1742Sheeting

Standard Specification for Rubber Insulating Sheeting ASTM F2320

Safety Signs and Tags Series of Standards for Safety Signs and Tags ANSI Z535

Shield Performance on 
Live Line Tool

Standard Test Method for Determining the Protective 
Performance of a Shield Attached on Live Line Tools or on 
Racking Rods for Electric Arc Hazards

ASTM F2522

Temporary Protective 
Grounds — In-Service 
Testing

Standard Specification for In-Service Test Methods for 
Temporary Grounding Jumper Assemblies Used on De-
energized Electric Power Lines and Equipment

ASTM F2249

Temporary Protective 
Grounds — Test 
Specification

Standard Specification for Temporary Protective Grounds 
to Be Used on De-energized Electric Power Lines and 
Equipment

ASTM F855
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LOCKOUT/TAGOUT
Complex lockout/tagout procedures need a lockout/tagout permit that has:

 Date and time of work
 Qualified person in charge
 Contact information
 Procedures
 Work to be performed
 Processes and employees affected
 How equipment will be returned to normal operation

The qualified person in charge is responsible for safely carrying out the permit. A lockout/tagout 
procedure is considered complex if one of the following conditions exist:

 Multiple energy sources
 Multiple crews (e.g. new workers)
 Multiple crafts
 Multiple locations
 Multiple employers
 Multiple disconnecting means
 Particular sequences that can’t be deviated from (e.g. unique disconnecting means, complex 

switching sequences)
 Job or task continues for more than one work period (e.g. shift, day)

ENERGIZED WORK PERMITS
Only qualified employees can work on energized equipment. An energized work permit will be 
completed before starting any work on energized equipment including an explanation why the 
equipment can’t be de-energized, signed by a qualified person. Work that doesn’t require an 
energized work permit is: voltage or current testing, electrical troubleshooting, infrared thermography, 
and visual inspections where the plane of the cover will not be breached.

MAINTENANCE AND HOUSEKEEPING
Electrical equipment will be maintained in good condition; covers and doors will remain in place with 
all fasteners and latches secure; and single-line diagrams of the electrical system will remain legible 
and current.
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TRAINING
Employees exposed to electrical hazards will receive adequate training including the NFPA 70E 
standard every three years and annual contact release training.

Employees responsible for responding to medical emergencies will receive annual training in first aid, 
emergency procedures, and CPR. If included in the emergency plan, employees will also receive 
annual automated external defibrillator (AED) training.

At least once a year, each employee will be reviewed and documented through training, supervision 
and inspections, that they are a qualified employee and working safely. A qualified person 
demonstrates the necessary skills and knowledge related to the task, and received safety training so 
they can recognize and avoid the hazards.

The minimum training elements listed in the NFPA 70E are:

 Capable of distinguishing between exposed electrical conductors and other parts
 Determine nominal voltage of exposed energized electrical conductors and the use of 

appropriate test equipment
 Identify approach distances specified in the NFPA 70E and corresponding voltages to which the 

qualified person will be exposed
 Being able to make the decisions to safely:
o Perform the job safety planning
o Identify electrical hazards
o Assess the associated risk
o Select the most appropriate method to control the hazards

Tasks performed less than once a year require training each time before starting.

FORMS AND ATTACHMENTS
 Energized Electrical Work Flow Chart
 Energized Electrical Work Permit
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ENERGIZED ELECTRICAL WORK FLOW CHART 

Start

Voltage 
level? Exposed 

parts?

Any physical 
alterations: making 
or tightening 
connections; 
removing or 
replacing parts

Test Before Touch Identify Hazards Follow Safe Work Practices
Start 

Work

Consider the 
electrical source 
capacity and 
overcurrent 
protection when 
deciding to 
de-energize

Ensure proper 
maintenance and 
protect electrical 
parts from 
mechanical damage

Follow 130.7 PPE 
requirements

Energized Electrical 
Work Permit not 
required, but may need 
a Permit to Work

Will the equipment 
be put in an 
electrically safe work 
condition?
(Disconnected, 
locked out, tested, 
grounded)

Follow 120.2 Lockout 
Tagout
May need a Permit to 
Work

Is the equipment 
now in an 
electrically safe 
work condition?
(Disconnected, 
locked out, tested, 
grounded)

Follow 130.7 PPE 
requirements

Energized Electrical 
Work Permit not 
required, but may need 
a Permit to Work

Yes Yes

Yes

Yes

No
No

No

No

≥ 50 volts

< 50 volts
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ENERGIZED ELECTRICAL WORK PERMIT

PART I: TO BE COMPLETED BY THE REQUESTER:

Job/Work Order Number:

Description of circuit/equipment/job location: ____________________________________________

      
________________________________________________________________________________

Description of work to be done: ______________________________________________________

      
________________________________________________________________________________

Justification of why the circuit/equipment cannot be de-energized or the work deferred until the next 
scheduled outage: 

      
________________________________________________________________________________

      
________________________________________________________________________________

      Requester/Title Date



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 17-11
239-825-7566

 

PART II: TO BE COMPLETED BY THE ELECTRICALLY QUALIFIED PERSON(S) DOING THE WORK:

Check When Complete

Detailed job description procedure to be used in performing the above detailed work: ___________

      _______________________________________________________________________________

      _______________________________________________________________________________

Description of the Safe Work Practices to be employed: ___________________________________

      _______________________________________________________________________________

      _______________________________________________________________________________

Results of the Shock Risk Assessment:________________________________________________

      _______________________________________________________________________________

      _______________________________________________________________________________

Determination of Shock Protection Boundaries: ________________________________________

      _______________________________________________________________________________

      _______________________________________________________________________________

Results of Flash Risk Assessment:___________________________________________________

      _______________________________________________________________________________

      _______________________________________________________________________________

Determination of the Flash Protection Boundary: _______________________________________

      _______________________________________________________________________________

      _______________________________________________________________________________

Necessary personal protective equipment to safely perform the assigned task: ________________

      _______________________________________________________________________________

      _______________________________________________________________________________

Means employed to restrict the access of unqualified persons from the work area:_____________

       ______________________________________________________________________________

       ______________________________________________________________________________

Evidence of completion of a Job Briefing including discussion of any job-related hazards: _______

      _______________________________________________________________________________

      _______________________________________________________________________________
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Do you agree the above described work can be done safely? Yes

No  
                 (If no, return to requester)

__________________________________________

  Electrically Qualified Person(s)

__________________________________________

  Electrically Qualified Person(s)

______________________________

  Date

______________________________

  Date

PART III: APPROVAL(S) TO PERFORM THE WORK WHILE ELECTRICITY ENERGIZED:

Manufacturing Manager Maintenance/Engineering Manager

Safety Manager Electrically Knowledgeable Person

General Manager Date
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Asbestos

INTRODUCTION
Asbestos is a widely used, mineral-based material that is resistant to heat and corrosive chemicals. 
Depending on the chemical composition, fibers may range in texture from coarse to silky. The 
properties that make asbestos fibers so valuable to industry are its high-tensile strength, flexibility, 
heat and chemical resistance, and good frictional properties. (See Table 1 for a partial list of 
asbestos-containing products and building materials used during the last 100 years in the United 
States.)

Since 1972, however, the Occupational Safety and Health Administration (OSHA) has regulated 
asbestos exposure in general industry, resulting in a significant decline in exposures. The revised 
standard continues to protect workers, in general industry, who are exposed to asbestos-containing 
materials, but now includes provisions that apply to workers performing housekeeping in buildings and 
facilities where asbestos-containing materials exist.

POLICY STATEMENT
GCG Construction has implemented an asbestos safety policy to limit any potential asbestos 
exposure by its employees. Asbestos exposure can lead to diseases including lung cancer. In order to 
prevent such illnesses to employees, GCG Construction will adhere to all applicable regulations 
concerning asbestos safety.

This information applies to workers engaged in construction, general industry, and remodeling as well 
as those performing building maintenance or housekeeping in building that may contain asbestos. It 
does address employees engaged in automotive brake or clutch work.

RESPONSIBILITIES
Preventing illness caused by asbestos exposure is a cooperative effort between GCG Construction 
and its employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Ensure employees are trained in procedures to avoid asbestos- related illnesses
 Ensure no employee is exposed to an airborne concentration of asbestos in excess of the 

Excursion Limit (EL) of 0.1 fiber per cubic centimeter of air (0.1 f/cc) as averaged over an 8-hour 
day

 Ensure no employee is exposed to an airborne concentration of asbestos in excess of the 1.0 
fibers per cubic centimeter of air (1 f/cc) as averaged over a sampling period of 30 minutes. 

 Assess asbestos operations for potential to generate airborne fibers
 Measure employee exposure if exposure may surpass the Permissible Exposure Limit (PEL)
 Institute a medical surveillance program for all employees exposed to airborne concentrations of 

asbestos at or above the PEL and/or EL
 Keep an accurate record of exposure measurements
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 Set apart areas where concentrations of asbestos exceed PEL and/or EL for authorized 
personnel only

 Ensure appropriate communication regarding presence of asbestos hazards to prevent 
exposure

 Use appropriate control methods to reduce employee exposure to asbestos at or below 
permissible limits

 Ensure employees have access to personal protective equipment that will sufficiently reduce 
their exposure to asbestos

 Keep employees from lunchroom facilities in protective work clothes that might be contaminated
 Provide all other protections against asbestos exposure as required by regulations, laws and 

industry best practices

Any employer or contractor engaging in asbestos-related work that disturbs more than 100 square 
feet of asbestos-containing material (greater than 0.1 percent asbestos by weight) during the 
course of work, at a single worksite, may be required to register with their state OSHA division or 
local agency with jurisdiction. Obtain all required permits and licenses before beginning work.

In addition, any employer or contractor who plans to engage in an asbestos-related work project 
may need to notify their state OSHA division or agency with jurisdiction as much as 10 days, and at 
least 24 hours, before beginning work (including site preparations, demolition, etc.), regardless of 
the amount of asbestos-containing material to be disturbed. Check with your state and local 
agencies.

Employee Responsibilities
All company employees will follow this and all other safety policies and follow the instructions of 
supervisors to avoid exposure to asbestos:

 Never eat, drink, chew tobacco or gum, or apply cosmetics in regulated areas;
 Actively participate in training efforts; and
 Use, store and clean any personal protective equipment appropriately.

HAZARDS
Asbestos fibers can enter the body through the inhalation of airborne particles, or by ingestion, and 
can become embedded in the tissues of the respiratory or digestive systems. Years of exposure to 
asbestos can cause numerous disabling or fatal diseases. Among these diseases are asbestosis, an 
emphysema-like condition; lung cancer; mesothelioma, a cancerous tumor that spreads rapidly in the 
cells of membranes covering the lungs and body organs; and gastrointestinal cancer.

PROTECTIVE EQUIPMENT
GCG Construction will provide all necessary PPE for employees working where there is a risk of 
exposure to asbestos.
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Respiratory Protection
Respirators must be selected, provided, and used in the following circumstances:

 While feasible engineering and work practice controls are being installed or implemented
 During maintenance and repair activities, or other activities where engineering and work 

practice controls are not feasible
 In work situations where feasible engineering and work practice controls are not yet sufficient to 

reduce exposure to or below the PEL and/or EL
 In emergencies

Where respiratory protection is required, the employer must develop a respiratory protection 
program. All respirators will be NIOSH approved. GCG Construction will also provide a powered, 
air-purifying respirator in lieu of any negative-pressure respirator when the employee chooses it 
and when the respirator provides adequate protection.

Employees who use a filter respirator must use a high-efficiency filter and must change filters 
whenever an increase in breathing resistance is detected. Employees who wear respirators must 
be allowed to wash their faces and respirator facepieces whenever necessary to prevent skin 
irritation associated with respirator use. 

An employee must not be assigned to tasks requiring the use of respirators if a physician 
determines that the employee is unable to function normally wearing a respirator or that the 
employee’s safety and health or that of others would be affected by the employee’s use of a 
respirator. In this case, the employer must assign the employee to another job or give the 
employee the opportunity to transfer to a different job that does not require the use of a respirator. 
The job must be with the same employer, in the same geographical area, and with the same 
seniority, status, and rate of pay, if such a position is available.

The employer must ensure that a respirator issued to an employee fits properly and exhibits 
minimum facepiece leakage. Employers also must perform quantitative or qualitative fit tests, 
whichever are appropriate, at the time of initial fit- ting and at least every year for each employee 
wearing tight-fitting respirators.

For additional information on fit tests, see the “Respiratory Protection” chapter of this manual. 

Protective Clothing
GCG Construction will provide any employee exposed to airborne concentrations of asbestos that 
exceed the PEL and/or EL, protective clothing, such as coveralls or similar full-body clothing, head 
coverings, gloves and foot coverings. In addition, wherever the possibility of eye irritation exists, 
face shields, vented goggles or other appropriate protective equipment must be provided and 
worn.
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Employees will remove asbestos-contaminated work clothing in changing rooms, placed, and 
stored in closed, labeled containers that prevent dispersion of the asbestos into the ambient 
environment. Protective clothing and equipment must be cleaned, laundered, repaired, or replaced 
to maintain effectiveness.

GCG Construction must provide clean protective clothing and equipment at least weekly to each 
affected employee. GCG Construction will inform any person who launders or cleans asbestos- 
contaminated clothing or equipment of the potentially harmful effects of exposure to asbestos. 

In addition, GCG Construction must be certain that the person doing the cleaning or laundering is 
knowledgeable on how to prevent the release of airborne fibers in excess of the permissible 
exposure limits. For example, asbestos must never be removed from protective clothing by means 
of blowing or shaking.

Contaminated clothing and equipment taken out of change rooms or the workplace for cleaning, 
maintenance, or disposal must be transported in sealed impermeable bags or other closed 
impermeable containers and labeled appropriately.

PROCEDURES
Provisions of the Standard
GCG Construction will follow all OSHA asbestos standards. The agency has established strict 
exposure limits and guidelines for exposure monitoring, medical surveillance, recordkeeping, 
regulated areas and communication of hazards.

Permissible Exposure Limits
Time-Weighted Average (TWA): The employer shall ensure that no employee is exposed to an 
airborne concentration of asbestos in excess of 0.1 fiber per cubic centimeter of air (0.1 f/cc) as 
averaged over an 8-hour day.

Excursion Limit (EL): GCG Construction will ensure that no employee is exposed to an airborne 
concentration of asbestos in excess of 1.0 fiber per cubic centimeter of air (1 f/cc) as averaged 
over a sampling period of 30 minutes.

OSHA has adopted the term “excursion limit” to refer to the short-term permissible exposure limit to 
be consistent with the terminology used by the American Conference of Governmental Industrial 
Hygienists (ACGIH).

Exposure Monitoring
Except for brake and clutch repair where a “preferred” control method is used, employers having a 
workplace or operation covered by this standard must assess all asbestos operations for their 
potential to generate airborne fibers.

Where exposure may exceed the PEL, employee exposure measurements must be made from 
breathing zone air samples representing the 8-hour TWA and 30-minute EL.
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Initial monitoring also must be performed for all employees who may be, exposed to airborne 
concentrations of asbestos at or above the PEL and/or EL unless the collected data shows that no 
asbestos will be released in airborne concentrations at or above the PEL and/or EL when materials 
are being processed, used, or handled.

Table 1 Asbestos-Containing Materials Found in Buildings

Subdivision Generic Name Asbestos 
(%)

Dates of Use Binder/Sizing
Surfacing material sprayed- or troweled-on 1–95 1935–1970 Sodium silicate, portland 

cement, organic binders

Preformed thermal 
insulating products

batts, blocks, and pipe 
covering

85% magnesia calcium 
silicate

15

6–8

1926–1949

1949–1971

magnesium carbonate 
calcium silicate

Textiles clothblankets (fire)

felts:

blue stripe red stripe green 
stripe

sheets cord/rope/yarn 
tubing tape/strip curtains

(theater, welding)

100

90–95

80

90

95

50–95

80–100

80–85

90

60–65

1910–present

1920–present

1920–present

1920–present

1920–present

1920–present

1920–present

1920–present

1920–present

1945–present

none cotton/wool cotton

cotton

cotton

cotton/wool cotton/wool 
cotton/wool cotton/wool

cotton

Cementitious 
concrete-like 
products

extrusion panels:

corrugated flat

flexible

flexible perforated 
laminated

(outer surface)

roof tiles

clapboard and shingles:

clapboard siding shingles 
roofing shingles pipe

8

20–45

40–50

30–50

30–50

35–50

20–30

12–15

12–14

20–32

20–15

1965–1977

1930–present

1930–present

1930–present

1930–present

1930–present

1930–present

1944–1945 
unknown– 
present 
unknown– 
present

1935–present

portland cement portland 
cement portland cement 
portland cement portland 
cement

portland cement portland 
cement

portland cement portland 
cement portland cement 
portland cement

Paper products corrugated:

high temperature moderate 
temperature

indented millboard

90

35–70

98

80–85

1935–present

1910–present

1935–present

1925–present

sodium silicate starch

cotton and organic binder 
starch, lime, clay

Roofing felts smooth surface mineral 
surface shingles pipeline

10–15

10–15

1

10

1910–present

1910–present

1971–1974

1920–present

asphalt asphalt asphalt 
asphalt
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If initial monitoring indicates that exposures are above the PEL and/or EL, periodic monitoring must 
be conducted at intervals no greater than every six months. If either initial or periodic monitoring 
statistically indicates that employee exposures are below the PEL and/or EL, the employer may 
discontinue monitoring for those employees whose exposures are represented by such monitoring.

GCG Construction must reinitiate monitoring whenever there has been a change in the production, 
process, control equipment, personnel, or work practices that may result in new or additional 
exposures to asbestos above the PEL and/or EL. 

Affected employees and their representatives must be allowed to observe monitoring and must be 
notified in writing, either individually or by posting results in an accessible location, within 15 
working days after the receipt of the monitoring results. 

This written notification must contain the corrective action the employer is taking to reduce 
employee exposure to asbestos on or below the PEL and/or EL wherever monitoring results 
indicate that the PEL and/or EL has been exceeded. If monitoring is being observed in a regulated 
area, the observer must be provided proper protective clothing and equipment.

Medical Surveillance
The employer must institute a medical surveillance program for all employees who are or will be 
exposed to airborne concentrations of asbestos at or above the PEL and/or EL. All medical 
examinations and procedures must be performed by or under the supervision of a licensed 
physician. Such exams must occur at a reasonable time and place and must be provided at no cost 
to the employee. 

At a minimum, such examinations must include a medical and work history, a complete physical 
examination with emphasis on the respiratory system, the cardiovascular system and the digestive 
tract, a chest X-ray, pulmonary function tests; respiratory disease standardized questionnaire, and 
any additional tests deemed appropriate by the examining physician. These examinations must be 
made available annually. Chest X-ray must be conducted in accordance with Table below.

Age of EmployeeYears since first exposure

  15 to 35   35 to 45    45+

0 to 10 Every 5 years Every 5 years Every 5 years

10+ Every 5 years Every 2 years Every 1 year
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Recordkeeping
Employers must keep accurate records of all exposure measurements taken to monitor employee 
exposure to asbestos, and those employees subject to medical surveillance. These records must 
be kept for 30 years. Medical surveillance must be maintained for the duration of employment plus 
30 years.

In addition, the employer must maintain all employee training records for one year beyond the last 
date of employment by the employee.

All records must be made available to authorized OSHA personnel, affected employees, former 
employees, and designated representatives. When the employer ceases to do business and there 
is no successor to receive the records for the prescribed period, the employer must notify the 
director of NIOSH at least 90 days prior to the disposal of records.

In addition, if handling, using, or processing any products made from or containing asbestos are 
exempted, the employer must establish and maintain accurate records of objective data that 
exempt these products. These records must be kept for the duration of the employer’s reliance 
upon the data.

Building and facility owners also are required to maintain records about the presence, location, and 
quantity of asbestos-containing material and presumed asbestos-containing material in the building 
or facility. These records must be kept for the duration of ownership and must be transferred to the 
successive owners.

Companies that perform asbestos removal must keep a record of each asbestos project performed 
and make the record available to local or state agencies with jurisdiction, or federal OSHA, at any 
reasonable time. 

These records must be kept for at least six years, and include

 The name, address, and license number of the person who supervised the asbestos project
 The name and address of each employee or agent who worked on the project 
 The location and a description of the project and the amount of asbestos material that was 

removed
 The start and completion dates of each instance of removal or encapsulation
 A summary of the procedures that were used to comply with these provisions
 The name and address of each asbestos disposal site where the asbestos-containing waste 

was deposited
 A receipt from the asbestos disposal site indicating the amount of asbestos and disposal date
 Copies of air sampling results or initial negative assessment
 Safety data sheets for all solvents used on the asbestos project
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Regulated Areas
The employer must establish and set apart a regulated area wherever airborne concentrations of 
asbestos and/or presumed asbestos-containing material exceed the PEL and/or EL. Only 
authorized personnel may enter regulated areas. All people entering a regulated area must be 
supplied with and are required to use an appropriate respirator.

No smoking, eating, drinking, chewing tobacco or gum, or applying cosmetics is permitted in 
regulated areas.

Warning signs must be provided and displayed at each regulated area and must be posted at all 
approaches to regulated areas. Where necessary, signs must bear pictures or graphics, or be 
written in appropriate language so that all employees understand them. These signs must bear the 
following information:

In addition, warning labels must be affixed to all asbestos products (raw materials, mixtures, scrap) 
and to all containers of asbestos products, including waste containers that may be in the 
workplace. The labels must comply with the requirements of 29 CFR 1910.1200(j) of OSHA’s 
Hazard Communication Standard and must include the following information:

Labels or safety data sheets (SDS) are not required when:

 Asbestos fibers have been modified by a bonding agent, coating, binder, or other material
 The manufacturer can demonstrate that during handling, storing, disposing, processing, or 

transporting no airborne concentrations of fibers of asbestos exceeding the exposure limits will 
be released

 If asbestos is present in a product in a concentration of less than 1 percent
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Communication of Hazards
Building / Facility Owners Duties

The communication of asbestos hazards is vital. Employees engaged in housekeeping activities in 
public and commercial buildings with installed asbestos-containing materials may be exposed to 
asbestos fibers. Building owners are often the only and/or best source of information concerning 
the presence of previously installed asbestos-containing building materials. The standard requires 
building owners and employers of potentially exposed employees to institute the following 
practices:

 In buildings built before 1980, treat thermal system insulation, sprayed-on, and troweled-on 
surfacing materials as asbestos-containing materials, unless properly analyzed and found not to 
contain more than 1 percent asbestos

 Train employees who may come in contact with asbestos-containing materials to deal safely 
with them

 Treat asphalt and vinyl flooring materials installed before 1980 as asbestos- containing, unless 
properly analyzed and found to contain no more than 1 percent asbestos

METHODS OF COMPLIANCE
Control Methods
To the extent feasible, engineering and work practice controls must be used to reduce and 
maintain employee exposure at or below the PEL and/or EL. The standard, therefore, requires the 
employer to institute the following measures:

 Design, construct, install, and maintain local exhaust ventilation and dust collection systems 
according to the American National Standard Fundamentals Governing the Design and 
Operation of Local Exhaust Systems, ANSI Z9.2-1979

 Provide a local exhaust ventilation system for all hand-operated and power-operated tools such 
as saws, scorers, abrasive wheels, and drills that produce or release fibers of asbestos

 Handle, mix, apply, remove, cut, score or work asbestos in a wet state to prevent employee 
exposure

 Do not remove cement, mortar, coating, grout, plaster, or similar materials containing asbestos 
from bags, cartons or other containers that are being shipped without wetting, enclosing or 
ventilating them

 Do not sand floors containing asbestos
 Do not use compressed air to remove asbestos or materials containing asbestos unless the 

compressed air is used in conjunction with a ventilation system designed to capture the dust 
cloud created by the compressed air

 Where engineering and work practice controls have been instituted but are insufficient to reduce 
exposure to the required level, the employer must supplement them by using respiratory 
protection. Where the PEL and/or EL is exceeded, the employer must establish and implement 
a written program to reduce employee exposure to or below the PEL and to or below the EL by 
means of engineering and work practice controls and by the use of respirators where required 
and permitted
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Written plans for the program must be available upon request to OSHA personnel, and employees 
and their representatives. These plans must be reviewed and updated, as necessary, to reflect 
significant changes in the compliance program.

The rotation of employees in and out of exposure areas cannot be used as a means of compliance 
with the PEL and/or the EL.

Hygiene Facilities & Practices
Employees who are required to work in regulated areas must be provided with clean change 
rooms, shower facilities, and lunchrooms. Change rooms must have two separate lockers or 
storage facilities — one for contaminated clothing, the other for street clothing. They must be far 
enough apart to prevent accidental contamination of the employee’s street clothes. Employees 
must shower at the end of the shift and cannot leave the workplace wearing any clothing or 
equipment worn during the work shift. Lunchroom facilities must have a positive-pressure filtered 
air supply and must be readily accessible to employees. See Figure 1.

Figure 1: Decontamination Area Arrangement
The employer must ensure that employees do not enter lunchroom facilities with protective work 
clothing or equipment unless surface asbestos fibers have been removed by vacuuming or some 
other method that removes dust without causing the asbestos to become airborne. The employer 
also must ensure that employees wash their hands prior to eating, drinking, or smoking. Smoking is 
prohibited in regulated areas.
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Housekeeping
All surfaces must be maintained as free as possible of accumulations of waste containing asbestos 
or asbestos dust. The preferred methods of cleanup are wet cleaning and/or vacuuming with 
HEPA-filtered vacuuming equipment. Compressed air alone may not be used to clean surfaces 
contaminated by asbestos at any time (any asbestos that is disturbed must be collected and 
removed efficiently). Whichever cleanup method is chosen, the equipment must be used and 
emptied in a manner that minimizes the reentry of asbestos into the workplace.

The employer also must ensure that all spills and sudden releases of asbestos-containing 
materials are immediately cleaned up, that sanding asbestos-containing floors is prohibited, and 
that low abrasion pads at speeds lower than 300 rpm and wet methods are used. If the floor has 
sufficient finish, brushing or dry buffing is permissible. If workers are required to buff or wax 
asbestos-containing resilient floors, building and facility owners, must identify the installed material 
and inform employees and employers of employees doing such housekeeping work.

Asbestos waste, scrap, debris, bags, containers, equipment, and asbestos-contaminated clothing 
consigned for disposal must be collected and disposed of in sealed, labeled, impermeable bags or 
other closed, labeled impermeable containers.

TRAINING
GCG Construction will develop a training program for all employees who are exposed to airborne 
concentrations of asbestos at or above the PEL and/or EL. Training must be provided prior to or at the 
time of initial assignment and at least yearly thereafter. The training program must inform employees 
about ways in which they can safeguard their health.

In addition, employers must provide an awareness training course for employees who do 
housekeeping operations in facilities where asbestos-containing materials or presumed asbestos-
containing materials are present. 

The elements of the course must include the health effects of asbestos; locations; signs of damage 
and deterioration of asbestos-containing materials and presumed asbestos-containing materials; the 
proper response to fiber release episodes; and where the housekeeping requirements are found in 
the standard. This training must be held annually and conducted so that all employees understand it. 
In addition, all training materials must be available to the employees at no cost.
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Training Components
The safety coordinator will ensure that all employees are trained in the following minimum 
elements:

 How employees can safeguard their health from asbestos exposure
 Health effects of asbestos
 Locations where exposure to asbestos may present a hazard
 Signs of damage and deterioration of asbestos-containing materials
 Proper response to fiber release episodes
 Where to find OSHA housekeeping requirement standards (and how to follow them)

Training Records
Training records will include the following information:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training
 The names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the date of training.

CERTIFICATION
Any person who contracts to provide consulting activities relating to asbestos-containing construction 
material greater than 100 square feet must notify the state OSHA division or regulatory board in order 
to register/certify.

FORMS AND ATTACHMENTS
On the following page, please find the Asbestos Training Record Sheet.

This form may be reproduced for the purposes of implementing and maintaining a safety and health 
program.
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Asbestos Training Record Sheet

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name

Signature

(Retain at least 3 years)
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Asphalt Paving

POLICY
GCG Construction has a comprehensive safety and health program in place.

 Safety meetings are held weekly and attendance is mandatory
 On-the-job training is conducted with all new employees, with constant monitoring for 

compliance with policies and procedures
 There is specific on-the-job training conducted on the processes involved in the job being 

performed
 Monitoring is done by supervisors at the work site and randomly by the safety officer, either at 

the site or from a distance by the use of binoculars

ASPHALT
Asphalt is a dark brown to black, cement like semisolid or solid produced by the nondestructive 
distillation of crude oil during petroleum refining. Approximately 300,000 workers are employed at hot-
mix asphalt facilities and paving sites.

The exact chemical composition of asphalt depends on the chemical complexity of the original crude 
petroleum and the manufacturing processes. The proportions of the chemicals that constitute asphalt 
(mainly aliphatic compounds, cyclic alkanes, aromatic hydrocarbons, and heterocyclic compounds 
containing nitrogen, oxygen, and sulfur atoms) can vary because of significant differences in crude 
petroleum from various oil fields and even from various locations within the same oil field.

The occasional detection of benzo pyrene (BP) in asphalt fumes generated at worksites as well as the 
more frequent detection of BP and other carcinogenic polycyclic aromatic compounds in laboratory-
generated asphalt fumes indicate that under some conditions, known carcinogens are likely to be 
present.

Asphalt fumes generated at high temperatures are probably more likely to generate carcinogenic 
polycyclic aromatic hydrocarbons (PAHs) than fumes generated at lower temperatures.

Studies of the acute toxic effects of asphalt fume exposures in workers have repeatedly reported 
irritant symptoms of the serous membranes of the conjunctivae (eye irritation) and the mucous 
membranes of the upper respiratory tract (nasal and throat irritation). These health effects are best 
described in asphalt road pavers and typically appear to be mild in severity and transient in nature.

Workers employed in five segments of the asphalt industry (hot-mix plants, terminals, roofing, paving, 
and roofing manufacturing) experienced mild transient symptoms of nasal and throat irritation, 
headache, and coughing. In addition to mucosal irritation, workers with differing occupational 
exposures to asphalt fumes (e.g., paving operations, insulation of cables, and manufacturing of 
fluorescent light fixtures) also reported skin irritation, pruritus, rashes, nausea, stomach pain, 
decreased appetite, headaches, and fatigue.
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Results from recent studies indicated that some workers involved in asphalt paving operations 
experienced lower respiratory tract symptoms (e.g., coughing, wheezing, and shortness of breath) 
and pulmonary function changes. Irritant symptoms were noted in workers involved in open-air 
paving operations whose average personal exposures were generally below 1.0 mg/m3 total 
particulates and 0.3 mg/m3 benzene-soluble particulates calculated as a full-shift time-weighted 
average (TWA).

Although an exposure-response relationship has not yet been established in these studies, the 
identification of health effects related to higher mean personal exposures during underground asphalt 
paving indicates that such a relationship may exist.

Bronchitis that is possibly related to lower respiratory tract irritation has also been reported among 
asphalt workers and highway maintenance workers; however, the data are insufficient to conclude 
that the bronchitis was caused by occupational exposure to asphalt fumes.

NIOSH concluded that the collective data currently available from studies on paving asphalt provide 
insufficient evidence for an association between lung cancer and exposure to asphalt fumes during 
paving. The available data, however, does not preclude a carcinogenic risk from asphalt fumes 
generated during paving operations.

PAVING ASPHALTS
Paving asphalts are manufactured to meet performance specifications that are based on the physical 
properties of the asphalt product and not on chemical properties

Manufacturing Processes: To produce paving asphalt, crude petroleum is heated from 644 to 752 
°F (340 to 400 °C) and introduced at atmospheric pressures into a distillation tower in which the most 
volatile components will vaporize.

 The volatile components rise in the distillation tower and slowly cool
 More volatile components will rise higher in the tower than less volatile components
 When temperatures drop below the boiling point of a specific component, that component will 

condense and be collected in a tray
 The remaining residue is called “straight-reduced asphalt”
 However, because distillation is an inefficient separation process, considerable amounts of 

volatile components may remain in the residue
 Components with higher boiling points may need to be removed to meet the desired physical 

specifications
 The residue may be transferred to a vacuum distillation tower in which the distillation process is 

repeated at a reduced pressure
 As pressure is reduced, the less-volatile components can vaporize at lower temperatures, and 

cracking (thermally breaking apart the asphalt molecules) is less likely to occur
 The resulting residue may be used to produce “vacuum-processed asphalt”
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 If steam is used during distillation, the resulting residue is called “vacuum-processed, steam-
refined asphalt”

 While physical properties may change dramatically during the manufacturing process, the 
chemical nature of asphalt does not change unless thermal cracking occurs

 Raising the temperature to 752 to 1049°F (400 to 565 °C) will increase the likelihood of cracking 
and cause the more-volatile components (and even the components with higher boiling points) 
to be released from the residue

 Other common manufacturing processes include solvent precipitation, air blowing, and blending 
of asphalts or crude petroleum from different sources

 Solvent precipitation (usually using propane or butane) removes high-boiling-point components 
from vacuum-processed asphalt; these components are then used to make other products

 Solvent precipitation results in a harder asphalt that is less resistant to temperature changes. 
This asphalt is often blended with straight-reduced or vacuum-processed asphalts

 Paving asphalt is not usually air blown, but air can be introduced to a vacuum-processed 
asphalt to form a more viscous product that is more resistant to weather and temperature 
changes

 The air-blowing process can be a continuous or a batch operation. Because a continuous 
operation is faster and results in softer asphalt, it is preferred for processing paving asphalts

 Crude petroleum from different sources can be blended before refining so that the resulting 
asphalt meets required specifications; similarly, higher viscosity asphalt can be blended with a 
lower viscosity asphalt to produce an asphalt of intermediate viscosity

TYPES, USES, AND GRADES
Three types of asphalt used in paving:

13. Asphalt cements
14. Cutback asphalts
15. Emulsified asphalts
 Cutback and emulsified asphalts also are called liquid asphalts because they are liquid at 

ambient temperatures
 Asphalt cement refers to a straight-reduced or vacuum-processed asphalt manufactured 

according to paving specifications
 Asphalt cements are used mainly as binders (4% to 10% of the mixture) in hot-mix asphalts and 

serve to hold the aggregate together
 The asphalt cement is heated to about 300 to 350 °F (149 to 177°C) and mixed with mineral 

aggregate heated from 290 to 325 °F (143 to 163 °C)
 Once transported to the worksite, the hot-mix asphalt is applied to the roadway. The 

temperature at application is generally between 235 and 325 °F (112 and 162 °C)
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 The grade of asphalt cement is measured by either penetration or viscosity and depends on the 
amount of the higher boiling-point components that have been removed from the residue

 Penetration grade is determined by the depth a standard needle will sink in a sample of asphalt 
cement at a given temperature, for a given time, and under a given load

 There are five penetration grades: 40–50, 60–70, 85–100, 120–150, and 200–300 dmm (0.1 
mm)

 The hardest asphalt cement (40–50 dmm) will allow the least penetration, while the softest (200-
300 dmm) will allow the most penetration

 To achieve the same density of the final pavement, a harder asphalt cement requires more 
compaction by a roller than does a softer (i.e., less-viscous) asphalt cement or it must be laid at 
a higher temperature

 Even if two asphalt cements have the same penetration or viscosity grades at one temperature, 
they may not have the same grade at a different temperature when the underlying chemistries 
of the two are different

 Cutback asphalt is made by adding a diluent (typically a petroleum distillate) to asphalt cement
 Because cutback asphalts are liquids at or near ambient temperatures, they are often applied by 

spraying them on a surface
 Cutback asphalts are graded depending on their viscosity at 140 °F (60 °C)
 Cutback asphalts are further classified according to the type of solvent used to liquefy the 

asphalt cement
 Rapid-curing cutback asphalts are made by adding gasoline or naphtha and are mainly used as 

surface treatments, seal coats, and tack coats
 Kerosene is added to produce medium-curing cutback asphalts, and diesel or other gas oils are 

added to produce slow-curing cutback asphalts
 Medium and slow-curing cutback asphalts are used mainly as surface treatments, primer coats, 

and tack coats, mix-in place road mixtures, and patching mixtures
 Emulsified asphalt is a mixture of two normally immiscible components (asphalt cement and 

water) and an emulsifying agent (soap is an example)
 Since emulsified asphalts are liquids, they are often applied at ambient temperatures up to 300 

°F (150 °C) simply by spraying them on a surface
 Emulsified asphalts are graded as either cationic (electro-positively charged micelles containing 

asphalt molecules) or anionic (electro-negatively charged micelles containing asphalt 
molecules), depending on the emulsifying agent

 Emulsified asphalts are further graded on the basis of their setting rate, i.e., rapid, medium, or 
slow

 Rapid-setting grades are used for surface treatments, seal coats, and penetration macadam’s; 
medium-setting grades are used for patching mixtures; and slow-setting grades are used in mix-
in-place road mixtures, patching mixtures, tack coats, fog coats, slurry sealants, and soil 
stabilizers
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VAPORS AND FUMES
When asphalt products are heated, vapors are released; as these vapors cool, they condense.

By definition, the condensate is asphalt fume; however, because the components in the vapor do not 
condense all at once, workers are exposed not only to asphalt fumes, but also to vapors.

The physical nature of fumes and vapors has not been well characterized, but fumes should be fairly 
viscous.

When liquid asphalt products are used at ambient temperatures, workers are exposed to the liquid 
product and to vapors, but not to fumes. Fume particles may collide and stick together, making it 
difficult to characterize fume particle size.

Some of the vapors may condense only to the liquid phase, thus forming a viscous liquid containing 
some solids.

At most worksites where hot asphalt is used, concentrations of asphalt fumes are generally below the 
NIOSH REL of 5 mg/m3. However, constantly changing environmental and worksite conditions may 
result in fluctuating airborne concentrations of asphalt fumes. Such fluctuations may result in 
exposures exceeding the NIOSH REL and warrant the use of respiratory protection.

If respirators are required at the worksite, the employer is responsible for ensuring that respirators are 
NIOSH-approved and that all OSHA regulations pertaining to the implementation of a respirator 
program are followed.

Important elements of these OSHA regulations [29 CFR 1910.134] are:

 An evaluation or the worker’s ability to perform the work while wearing a respirator
16. Regular training of workers
17. Periodic environmental monitoring
18. Respirator fit-testing, maintenance, inspection, cleaning, and storage
19. Periodic changes of cartridges
20. Cartridge testing for service life

HAZARDS
There are two main hazards associated with asphalt: fire and explosion hazards, and health hazards 
associated with skin contact, eye contact, and/or inhalation of fumes and vapors.

Fire Prevention and Control: Keep fire extinguishers nearby.

 Since asphalt products are often stored and handled at elevated temperatures, fire prevention is 
extremely important

 One of the greatest hazards in handling hot asphalt is exposure to a source of ignition
 Sparks, electricity, open flames, incandescent material (lighted cigarette), or other possible 

ignition sources should be prohibited or otherwise strictly controlled in the vicinity of asphalt 
operations
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Distributor spray bar (using cut-back asphalt heated above its flash point)
 Asphalt that is applied while at temperatures above flash point is especially vulnerable to 

combustion
 Applying a prime coat with a distributor involves using cut-back asphalt heated above its flash 

point
 If a fire is initiated at the spray bar it may spread through accumulated asphalt deposits on the 

distributor chassis and destroy the vehicle
 Therefore, asphalt distributors should be kept clean and free from asphalt accumulations.
 Before spraying begins, the burners must be shut off. If practical, the hot parts of the burner 

should be permitted to cool
 Exterior parts of the distributor truck exhaust systems should be kept clean by wire brushing to 

remove debris that could ignite and fall in the path of the spray-bar
 When spraying is in progress, there is always the danger of a fire starting from a cigarette or 

match thrown down by a passerby
 It is advisable to post a warning with the traffic signs indicating roadwork ahead and that 

spraying operations are underway
 A distributor spray-bar fire can be put out quickly if dealt with in the early stages
 The spray-bar must be shut off at the earliest possible moment by closing the spray valve, or, if 

necessary, by stopping the pump
 To help ensure success, the distributor crew should be trained to put out this kind of fire
 Dry chemical or carbon dioxide extinguishers should be stored in the cleanest place on the 

vehicle, preferably in the cab
 A second extinguisher should also be available in case the first fails to operate
 Asphalt will support combustion if overheated in the presence of an adequate air (Oxygen) 

supply
 Some asphalt cements and air-blown asphalts are not combustible until heated above
 450 °F (232 °C)
 The combustibility of asphalt varies with the type and amount of solvent
 Rapid-curing cut-backs are the most susceptible to combustion because their solvents have 

flash points near those of gasoline and naphtha
 Medium-curing cutbacks contain solvent with a flash point near that of kerosene
 Slow-curing cut-backs contain oil of lower volatility and higher flash point as a solvent, and 

therefore these cut-backs are the least susceptible to combustion
 Asphalt cements and oxidized asphalts require heating to high temperatures for transfer and 

application
 The resultant high temperature materials can cause severe burns, and precautions are 

necessary to prevent injury
 Emulsified and cut-back asphalts may also be heated sufficiently to cause severe burns on 

contact
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PERSONAL PROTECTIVE EQUIPMENT
 OSHA requires employers to use personal protective equipment (PPE) to reduce employee 

exposure to hazards when engineering and administrative controls are not feasible or effective.
 Employers are required to determine all exposures to hazards in their workplace and determine 

if PPE should be used to protect their workers
 If PPE is to be used to reduce the exposure of employees to hazards, according to 29
 Code of Federal Regulations (CFR) 1910.132, a written PPE program must be developed and 

maintained

PPE program should contain:

21. Identification and evaluation of hazards in the workplace and if use of PPE is an appropriate 
control measure

22. If PPE is to be used, how it is selected, maintained, and its use evaluated
23. training of employees using the PPE
24. Vigilance of the program to determine its effectiveness in preventing employee injury or illness

PPE is necessary to protect workers from asphalt burns and irritation. In addition, many of the 
solvents used to cut asphalt can be absorbed through unprotected skin into the bloodstream, where 
they can travel throughout the body and cause damage to many different organs.

PPE Policy
Our company has implemented a safety program to ensure the protection of personnel from 
hazards on the job that may be safeguarded against by the proper use of Personal Protective 
Equipment.

 Our supervisors will ensure that all employees are properly trained in the recognition and 
assessment of hazards and hazardous situations, the proper selection and use of personal 
protective equipment required for the hazard and to avoid, prevent, or abate such hazards

 Employees will be trained on initial hiring to use, maintain, clean and disinfect, store, and 
service PPE properly

 Employees will receive refresher training on PPE at least annually, or as work requirements, job 
assignments, equipment, or environment changes warrants it

 Any employee who demonstrates a lack of knowledge or understanding of any aspect of PPE 
use or maintenance will be re-trained

 An employee must verify his/her understanding of training content as a condition of employment
 Our company supervisors will conduct a hazard assessment of each jobsite prior to the start of 

work to determine if hazards are present or likely to be encountered, what engineering controls 
may be implemented to minimize hazards, and what PPE is necessary for the performance of 
the job

 Affected employees will be notified of hazards, engineering controls needed, and PPE required
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 PPE will be provided for all work required by GCG Construction and employees are required by 
Company Policy to use only proper company PPE at all times when required on the job or on 
company property

 Failure to use PPE will result in disciplinary action against the violating employee
 PPE will be issued and fitted to each affected employee individually
 Employees must demonstrate proficiency in donning and doffing equipment, and proper 

techniques of cleaning and maintaining their respective equipment
 PPE must be used, stored, and maintained in a sanitary condition
 All PPE must be cleaned, disinfected, and stored according to manufacturer’s recommendations
 Defective or damaged PPE will be immediately tagged “OUT OF SERVICE”, removed from 

service, and replaced with serviceable equipment
 PPE will be inspected by the individual employee at the beginning of each work shift

PPE recommended when handling heated asphalt

 Chemical goggles and an 8 inch minimum-sized face shield
 Clothing in good condition with collars closed and cuffs buttoned at the wrist
 Thermally insulated gloves with gauntlets that extend up the arm and worn loosely so that they 

can easily be flipped off if covered with hot asphalt
 Boots with tops at least 6 inches high and laced without openings
 Pants without cuffs which extend over the tops of the boots
 Safety shoes at least 6 inches high and laced
 Barrier creams and lotions leave a thin film on skin and act as a barrier against skin irritants 

worn with protective clothing
 Long handled sprayers with flexible hoses should be used when emulsified asphalts are applied 

by hand for tack coats, or when cut-back asphalts are applied by hand for prime coats

FIRST AID
Whenever a person is injured from exposure to asphalt fumes, cold asphalt, or hot asphalt, obtain first 
aid/medical attention immediately. To prevent the possibility of future medical complications, have the 
victim examined by a physician even if the injury does not appear to be serious.

The following steps should be taken if someone suffers from asphalt exposure:

Asphalt Fumes:
 Move victim to fresh air
 Administer oxygen if breathing is difficult
 Start artificial respiration if breathing stops
 Have victim examined by a physician
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Cold Asphalt:
 Remove cold asphalt from skin with waterless hand cleaner [warm mineral oil 110 °F (43 °C) 

can also be used]
 Wash skin thoroughly with soap and water
 Remove contaminated clothing and shower victim at once
 Flush out contaminants from eyes for at least 5 minutes with water, lifting upper and lower 

eyelids occasionally
 Have victim examined by a physician

Hot Asphalt:
 Apply cold water or ice pack to asphalt skin burns
 If burns cover more than 10 percent of body (about equal to surface of one arm or one half a 

leg) apply lukewarm water, or warmer if needed to alleviate pain, but heat in the asphalt must be 
removed as rapidly as possible

 Do not remove asphalt from skin
 Do not bandage burn
 Have victim examined by a physician

Work Procedure Training: All workers who can be exposed to asphalt fumes should be trained 
about hazards and safe work procedures.

Training should include specific information about the solvents used in mixing the asphalt.

 Safety Data Sheets (SDS) should be made available to each employee assigned to work with or 
near asphalt processes

 The SDS should include specific information on the solvents present in the asphalt mix and 
should list all pertinent information including flashpoint, boiling point, acute and chronic effects 
of all chemical ingredients in the solution, recommended PPE, as well as other fire and 
emergency cleanup information

ENGINEERING CONTROLS SUBSTITUTION
 The best method of controlling exposure to asphalt fumes and solvent vapors is to substitute a 

safer asphalt mix
 If explosion hazards are a problem in a paving operation, MC-250 may be substituted for RC-

250
 The flashpoint of the mix is nearly doubled, which means that the mix is less likely to ignite
 If the toxicity of the chemical is a problem, the employer may be able to order an asphalt mixture 

which contains a less toxic solvent (for example, using toluene instead of benzene)
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Local Exhaust Ventilation
Local exhaust ventilation may be an effective way to control worker exposure to fumes and vapors, 
particularly in areas where enclosure of the operation is impossible.

General Dilution Ventilation
General dilution ventilation involves flooding a work area with uncontaminated air in an attempt to 
remove contaminants from the worker’s breathing zone. The use of fans and blowers set up for this 
purpose, however, is often not adequate to remove the contaminants.

This is not the most effective way of removing contaminants from the worker’s breathing zone, but 
may be used to supplement local exhaust ventilation.

RESPIRATORY PROTECTION
While engineering controls are the preferred method for controlling worker exposure to fumes and 
vapors, respirators will be worn where this is not possible.

 In selecting the proper respirator, it is important to know all of the hazards to which workers may 
be exposed

 A NIOSH-approved dust respirator will control exposure to asphalt fumes, but will do nothing to 
protect the worker against exposure to the toxic vapors given off by the solvent in the mix

 In situations where vapors are concerned, the minimum requirement would be for a full- 
facemask respirator with organic vapor and particulate cartridges

 Because of the possibility of eye irritation, a half-face mask respirator would be inadequate

Improper Use of Respirators is Dangerous
The employer must have a written respirator program that takes into account workplace conditions, 
requirements for worker training, respirator fit testing, and medical exams, as described in OSHA 
standard 29 CFR 1910.134.

Asphalt Safety Reminders
 When working with any asphaltic material, avoid prolonged contact of the material with skin
 Excessive breathing of asphalt materials should be avoided
 Wear PPE (heavy work gloves, old clothing, protective shoe, etc.) to protect against asphalt 

spatters
 When chipping or chiseling old blacktop, wear eye protection
 Do not chisel with a carpenter’s hammer, because it is not designed for this type of job and may 

chip
 Use a hand-drilling hammer or machinist’s hammer
 Keep all asphalt materials away from high heat
 Keep solvent-thinned materials away from open flames
 Close containers after each use
 Always follow the manufacturer’s instructions for the product being used

Remember to practice safety; do not learn it by accident
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Health effects
 Acute effects of exposure to asphalt fumes include headache, skin rash, fatigue, reduced 

appetite, throat and eye irritation, and cough
 Some workers have reported breathing problems, asthma, bronchitis, and skin irritation
 These health effects are, and typically appear to be, mild in severity and transient in nature
 Regarding chronic (long term) effects, NIOSH reports “...insufficient evidence for an association 

between lung cancer and exposure to asphalt fumes during paving”

Environmental conditions
 Weather and site conditions unfavorable for dispersion of fumes may increase exposure to 

asphalt and diesel fumes
 Potentially problematic weather conditions, particularly in combination with little or no air 

movement are: inversions, high dew points and relative humidity, and fog
 Although not related to asphalt fume exposure, high air temperatures also present a potential 

heat stress hazard
 Diesel emissions also occur during paving operations
 The acute (short term/immediate) health effects of asphalt fumes and diesel exhaust are almost 

indistinguishable
 Tunnels, overpasses, or other obstructions, and high traffic volume may also increase the level 

of exposure

Best practices
 At the pre-paving meeting, review the Safety Data Sheets (SDS) and contractor specifications 

for HMA temperatures
 When an inspector is present at an HMA plan, mix temperature should be monitored to ensure 

conformance with specifications
 During paving, application temperature of asphalt should be as low as possible (blue smoke 

indicates overheating)
 Consider location of other vehicles and equipment. To the extent feasible, control engine 

emissions by limiting idling and distancing other vehicles/equipment from paver operations
 Workers not directly involved with paving, other than spotters and traffic control, should 

minimize exposure to asphalt fumes
 Paver ventilation systems designed to remove asphalt fumes from the screed should be 

checked frequently to ensure proper operation
 Tail pipe and ventilation stacks should exhaust above the height of the paver operator
 Unfavorable weather conditions should be considered as a potential problem
 Keep your Heat Related Illness appendix on site. Employees working in heat stress 

environments should be given a period of acclimatization and be scheduled for work periods 
and rest breaks in accordance with recognized standards (ACGIH and NIOSH)

 Fatigue and heat stress are common contributors to injuries, illness and death on construction 
sites

 Work conditions should be evaluated and work/rest periods adjusted based on temperature, 
humidity, clothing to be worn and work load
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 During the long days on construction sites in summer, new workers should be allowed 
approximately two weeks in order to become acclimatized to strenuous work in heat and 
humidity

 This may involve more frequent work breaks, time out of the sun, increased water intake, proper 
clothing, and closer supervision

 Remember to practice safety; do not learn it by accident

HEALTH EFFECTS
 Acute effects of exposure to asphalt fumes include headache, skin rash, fatigue, reduced 

appetite, throat and eye irritation, and cough
 Some workers have reported breathing problems, asthma, bronchitis, and skin irritation
 These health effects are, and typically appear to be, mild in severity and transient in nature
 Regarding chronic (long term) effects, NIOSH reports “...insufficient evidence for an association 

between lung cancer and exposure to asphalt fumes during paving”

Environmental conditions
 Weather and site conditions unfavorable for dispersion of fumes may increase exposure to 

asphalt and diesel fumes
 Potentially problematic weather conditions, particularly in combination with little or no air 

movement are: inversions, high dew points and relative humidity, and fog
 Although not related to asphalt fume exposure, high air temperatures also present a potential 

heat stress hazard
 Diesel emissions also occur during paving operations
 The acute (short term/immediate) health effects of asphalt fumes and diesel exhaust are almost 

indistinguishable
 Tunnels, overpasses, or other obstructions, and high traffic volume may also increase the level 

of exposure

Best practices
 At the pre-paving meeting, review Material Safety Data Sheets (MSDS) and contractor 

specifications for HMA temperatures
 When an inspector is present at an HMA plan, mix temperature should be monitored to ensure 

conformance with specifications
 During paving, application temperature of asphalt should be as low as possible (blue smoke 

indicates overheating)
 Consider location of other vehicles and equipment. To the extent feasible, control engine 

emissions by limiting idling and distancing other vehicles/equipment from paver operations.
 Workers not directly involved with paving, other than spotters and traffic control, should 

minimize exposure to asphalt fumes
 Paver ventilation systems designed to remove asphalt fumes from the screed should be 

checked frequently to ensure proper operation
 Tail pipe and ventilation stacks should exhaust above the height of the paver operator
 Unfavorable weather conditions should be considered as a potential problem
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 Keep your Heat Related Illness appendix on site. Employees working in heat stress 
environments should be given a period of acclimatization and be scheduled for work periods 
and rest breaks in accordance with recognized standards (ACGIH and NIOSH)

 Fatigue and heat stress are common contributors to injuries, illness and death on construction 
sites

 Work conditions should be evaluated and work/rest periods adjusted based on temperature, 
humidity, clothing to be worn and work load

 During the long days on construction sites in summer, new workers should be allowed 
approximately two weeks in order to become acclimatized to strenuous work in heat and 
humidity

 This may involve more frequent work breaks, time out of the sun, increased water intake, proper 
clothing, and closer supervision

 Consult with your safety representative regarding the need for personal protective equipment
 Workers with asphalt fume-related symptoms should evaluate work conditions and, if 

necessary, contact the safety representative regarding the need to modify operations

Pre-paving meeting: The construction of smooth, durable, and safe roads requires careful 
planning and continuous monitoring.

A pre-construction meeting between the Contractor and Engineer may be held on-site prior to 
beginning work. The agenda for this meeting may include:

 Review of the contractor’s detailed work schedule
 Review of the contractor’s traffic control plan
 Calibration of equipment
 Review of the Job Mix Formula
 Inspection of the condition and adequacy of equipment, including transport units and materials
 Test strip(s) to demonstrate the materials and placement procedures
 Job Mix Formula (JMF)
 All safety precautions in place and documented
 Safety manual on site

HOT MIX ASPHALT PAVING INSPECTION
Inspector Safety
 HMA technicians should be concerned with the safety of the traveling public, other employees, 

and the Contractor’s work force, as well as their own safety
 Although many safety devices and procedures have been established to provide a safe 

construction work zone, various hazards still exist
 These hazards should be identified and the necessary safety precautions taken to prevent 

injuries and accidents
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Hazards
Safety hazards that are present every day for inspecting HMA paving include:

 Equipment
o Type of Equipment Potential Hazard
o Trucks, dump bed, and tailgate operation
o Climbing on side of bed to check mix
 Pavers: Clothing catches causing injuries; burns; being hit by paver extensions
 Rollers: High center of gravity, Easily tipped over; Being hit or run over; Being caught in the 

pinch points of the roller when turning
 Power brooms: Flying debris and dust
 Air hammers: Flying debris and dust
 Hand tools: Long handles
 Propane tank: Fire; Explosion; Eye irritant
 Vehicle and Equipment fires: Burns

Materials
 Cleaning solvents: Fire
 Hot mix material: Burns
 Tack coat: Slips and falls
 Traveling public through or adjacent to the work zone: Being hit
 Construction traffic: Being hit

Possible injuries
Safety hazards may result in accidents which cause injuries or death. The possible injuries that 
may occur are:

Accidents: In the event of an accident on the contract, all available information for possible 
inclusion in the permanent contract records should be recorded. The PE/PS should be given 
information such as the date, time, weather, people present, equipment, vehicle type and 
identification numbers, and the sequence of events.

Safety equipment: Use appropriate safety equipment when on the job to minimize the chances of 
accidents and injuries.

Safety Vests: Fluorescent orange vests and bright colored caps should be worn at all times while 
engaged in operations upon or adjacent to a highway open to traffic.

 Safety vests and caps are bright colored so that equipment operators and motorists are more 
likely to see them

 Caps are not required when working within the confines of concrete barriers
 The vest may get caught on equipment and/or other projections, and should be properly 

adjusted to minimize snagging
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Hard Hats: All employees performing duties where they are exposed to danger from falling or 
flying objects that could result in head injuries are required to be protected by approved protective 
helmets (hard hats).

Specifically, hard hats are required to be worn when an employee is on any worksite where 
overhead equipment, such as cranes, backhoes, loaders, or other large equipment (as deemed 
necessary by the supervisor), is considered a part of the worksite.

 When bending over, the hard hat may fall off or get blown off
 Care should be taken in making any sudden movement to recover the hat as a safety hazard 

may exist
 A hat strap may be attached to hold the hat on

Seat Belts: All operators and occupants of vehicles are required to wear the complete seat belt 
assembly of the vehicle.

Traffic Control (refer to the Manual on Uniform Traffic Control Devices (MUTCD) for complete 
regulations)

 “Road user and worker safety in temporary traffic control zones should be an integral and high-
priority element of every project from planning through design and construction”

 From the 1950s through completion of the interstate highway system, the transportation industry 
was dominated by the construction of new highways, freeways, and other facilities

 Today, however, transportation improvements are primarily focused on the rehabilitation and 
maintenance of the existing infrastructure

 In consideration of road user convenience, most roadways remain open to traffic during work 
activities

 The combination of work activities and vehicle traffic creates potential safety exposures for both 
the workers and road users

 Workers are not only exposed to the hazards associated with the construction work itself, but 
also to the additional possibility of being struck by an errant vehicle

 Road users traveling through a work zone have to deal with features such as lane closures, 
reduced lane widths, slower traveling speeds, increased congestion, more merging movements, 
and potential exposure to travel lane edge drop-offs

 A common measure used to protect road users and workers from the hazards that occur in work 
zones is effective use of temporary traffic control that include such devices as advance warning 
signs, channelizing devices, portable traffic barriers, warning lights, and temporary pavement 
markings
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TEMPORARY TRAFFIC CONTROL ZONE
A temporary traffic control zone is the area of a highway where the traffic patterns are changed 
because of a work zone or incident through the use of temporary traffic control devices, police, or 
other authorized officials, generally beginning with the first advance warning device and ending with 
the last traffic control device, where traffic returns to the normal path and conditions.

Most temporary traffic control zones can be divided into four areas:

Advance Warning Area: The section of highway where road users are informed about an upcoming 
work or incident area. It is generally located 500 feet to one half-mile or more before the transition 
area and may consist of flashing lights on a vehicle, a single sign, or a series of signs.

Transition Area: The section of highway where road users are redirected out of the normal path of 
travel. The proper use of channelization is required.

Activity (Work) Area: The section of highway where the work activity takes place comprised of work 
area, traffic space, and one or more buffers.

Buffer Space: The portion of the activity area, either lateral and/or longitudinal, that separates road 
user flow from the work space or hazardous area, and may provide a recovery area for errant 
vehicles. This space should not be used as a storage area for equipment, vehicles, or material and 
should be clear of any work activity.

Termination Area (Optional): Area used to return road users to their normal travel path, extending 
from the downstream end of the work area to the END ROAD WORK sign, if used.

Traffic Control Signs and Devices
Warning Signs: Temporary traffic control zone warning signs notify road users of specific 
situations or conditions on or adjacent to the roadway that might not be otherwise apparent; these 
signs almost always have an orange background with black lettering.

Portable Changeable Message Signs (PCMS): Electronic traffic control devices that can display 
a variety of messages to fit the needs of road users and authorities.

Arrow Panels: A sign with a matrix of elements capable of either flashing or sequential displays, 
used to provide additional warning and directional information to assist road users with merging 
and guidance through or around a temporary traffic control zone.

Channelizing Devices: Specially designed devices used in work zones to warn road users of 
conditions created by work activities in or near the roadway and to provide guidance; They can be 
used to separate motor vehicle traffic from the work space, pavement drop-offs, pedestrian or 
bicycle paths, or opposing directions of traffic. Channelizing devices include cones, drums, tubular 
markers, vertical panels, barricades, and temporary raised islands.
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Temporary Traffic Barriers: Devices designed to help prevent penetration by vehicles while 
minimizing injuries to vehicle occupants, and designed to protect workers, bicyclists, and 
pedestrians. Although not actually temporary traffic control devices, if used to channelize traffic, 
temporary traffic barriers are required to be supplemented by standard delineation, pavement 
markings, or channelizing devices for proper visibility. Use should be based on an engineering 
study. The MUTCD lists four primary functions of temporary traffic barriers: to keep vehicular traffic 
from entering work areas; to separate workers, bicyclists, and pedestrians from vehicular traffic; to 
separate opposing directions of vehicular traffic; and to separate vehicular traffic and other road 
users from the work area. Typical applications are included in Chapter 6H of the MUTCD.

Portable Concrete Barriers: These barriers, the most common in use, are freestanding pre- cast 
concrete sections, each approximately eight to thirty feet in length, and have built-in 
interconnecting devices. This barrier type is typically used to shield obstacles, false work, 
excavations, and pavement edges.

Low Profile Barrier System: A portable pre-cast concrete barrier composed of a series of 
segments with an approximate two-foot-wide base sloping outward at 20:1 to a height of about 20 
inches. This barrier system is typically used in urban and suburban work areas where sight 
distance is deficient.

Night Work
The MUTCD suggests off-peak hour scheduling or night work be considered when traffic volumes 
are high. Advantages include less congestion and delay due to reduced traffic interference and for 
road users, and safer, more productive working hours.

Disadvantages include restricted nighttime visibility for road users and workers. Edge drop-offs 
may present safety concerns at night and adequate visibility of temporary traffic control is 
imperative. Auxiliary lighting, necessary for work activities at night, can be distracting for drivers.

PAVING EQUIPMENT
 Some paving equipment operators go through apprenticeship training
 Apprenticeship programs usually consist of three to five years of on-the-job training
 Noise levels at work zone sites where asphalt is being laid are very high, and workers can 

become desensitized to some of the noises, including back up warning alarms
 Effective emergency warning devices that are accessible to all employees and are identifiable 

above all of the other potential noises in and around a work zone could prevent injury incidents
 The emergency warning device could be some type of audible alarm, hand held air horn, or 

siren.
 Two-way portable radio communication may also be helpful
 Other safety options include equipping vehicles with devices to detect persons or objects behind 

the vehicle, such as electromagnetic signal detection systems, infrared detection systems, 
ultrasonic systems, or video cameras to monitor blind spots

 Heavy equipment operators must always remain aware of the location of workers around their 
machines

 Operators must not permit riders on industrial equipment or vehicles that are not designed for 
passengers
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Paving Equipment Operators
 Paving equipment operators use machines to apply asphalt and concrete to roads
 Asphalt paving machine operators control machines that apply asphalt to roadbeds
 They turn valves that regulate the temperature and control the flow of asphalt
 They watch to be sure the machine pours the asphalt evenly and without leaving empty areas
 They also make sure there is a steady flow of asphalt into the hopper
 Concrete paving machine operators run machines that spread and level wet concrete
 They move levers and turn wheels to operate the vehicle and control attachments
 Operators also observe the surface of the concrete to point out low spots where workers should 

add more concrete
 Operators use other attachments to spray on a compound that cures the concrete, or to cut 

joints so the concrete can expand
 Tamping equipment operators use machines to compact the earth
 They also compact other fill materials such as rocks
 In addition, they operate machines that cut or break up old pavement
 The operation of much of this equipment is becoming more complex
 Some machines are operated by computer controls
 Many operators also set up and inspect the machines they use
 They make adjustments and minor repairs

Work Activities
 Turn valves to regulate the temperature of asphalt and control its flow onto the roadbed
 Watch to be sure machines distribute the materials evenly
 Make sure there is a constant flow of asphalt going into the hopper
 Move levers and turn wheels to operate and control equipment
 Observe the surface of concrete to point out low spots for workers to add concrete
 Use other attachments to spray on a curing compound or cut expansion joints
 Operate tamping machines that compact earth and other fill materials for roadbeds
 Operate machines that cut or break up old pavement
 May operate equipment with computerized controls
 May set up and inspect equipment. May make adjustments and minor repairs
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Working Conditions
 Are responsible for the health and safety of other workers
 Have a low level of job-required social contact. They sometimes communicate with other 

workers, but essentially work alone
 Nearly always work outdoors
 Are often exposed to hazardous equipment. There is some possibility of moderate injury
 However, accidents can be avoided by following safety practices
 Are sometimes exposed to sounds and noise levels that are distracting and uncomfortable
 Are sometimes exposed to contaminants, such as concrete sealer or asphalt
 Are sometimes exposed to whole body vibrations from the machines they operate. This is 

especially true for tamping machine operators
 Are sometimes exposed to very hot or very cold temperatures when working outdoors
 Sometimes wear protective attire, such as hard hats
 Are sometimes exposed to very bright or dim lighting conditions
 Are sometimes exposed to hazardous situations that produce cuts or minor burns. There is only 

a low likelihood of slight injury from this exposure
 Must be sure that all details of the job are done and their work is exact. Errors could result in 

safety hazards
 Must allow the work pace to be set by the speed of the paving equipment
 Must be aware of frequent changes or unusual events while operating machinery
 Repeat the same physical activities
 Usually work a regular 40-hour week
 May work in remote locations

Lay-Down Machines: Develop site specific safety plans for all aspects and stages of the job. Have 
plans analyzed by a qualified person to determine the safest possible methods to perform the work.

The greatest number of serious and fatal injuries associated with paving operations and paving 
machines are caused by vehicle traffic which was not properly controlled, or driver errors. Any 
training for paving machine safety must discuss the importance of proper traffic control.

 Paving machines come in a wide variety of sizes for different job requirements
 Employers must ensure that operators are trained in the safe operation of paving machines, as 

well as safety in asphalt paving operations
 Wear proper personal protective equipment during all paving operations including sturdy high 

top boots, heavy work gloves, eye protection, and hearing protection when needed
 Always wear long sleeve shirts and pants when paving
 Wear approved high visibility work vests properly tied or snapped, and avoid loose fitting clothes 

which could be an entanglement hazard



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 19-20
239-825-7566

 Ensure that all controls are in the “off” or neutral position before starting the paving machine. 
Start the machine only from the operator’s station

 Ensure that the brakes, steering, warning devices (horn), and all safety devices are working 
properly before operating the machine

 Operators must know the location of all associated workers in the vicinity of the paver at all 
times. Do not move the machine or operate systems unless you are sure all personnel are clear

 When operating a paving machine, alert personnel of your intentions, such as rising, lowering, 
or extending the screed, raising or lowering the hopper, etc

 Do not allow ground personnel to work in areas with less than three feet of clearance between 
the paving machine and fixed structures or objects such as walls, retaining walls, fences, 
vehicles, etc

 Do not allow laborers to shovel asphalt from the screed area while the augers are running
 Do not run the flight chains when laborers are shoveling from the hopper, or during cleaning 

operations until personnel are clear
 Do not stand, walk, or work between the paving machine and asphalt trucks backing to the 

machine for dumping
 Do not allow the roller to operate too close to the paver or ground personnel
 Do not leave the machine unattended, or out of line of sight, while it is running, or while the 

screed burners are lit
 Never assume asphalt truck drivers can see and will avoid you. Always have truck drivers 

acknowledge that they see you
 Provide specific instructions to asphalt delivery drivers on what is required of them before 

proceeding
 Clean the paving machine after each use to keep systems operating safely and properly
 Ensure that the screed exhaust and heating channels are clear of asphalt and debris
 Use traffic control on every job, even on small private parking lots to prevent the entry of 

unauthorized traffic
 Always use the most restrictive controls possible on every job. Local codes vary for traffic 

control and must always be consulted when unknown, or working in unfamiliar jurisdictions
 Never assume vehicle drivers know how to follow traffic control directions (cones, barricades, 

etc.)
 Always watch traffic and watch out for your co-workers. In high traffic areas, post a look- out to 

watch for developing hazardous traffic situations. Check your traffic control measures before 
beginning work and frequently during work

 Ensure that all workers wear proper high visibility reflective work vests or clothing

Ride-On Roller/Compactors: Develop site specific safety plans for all aspects and stages of the 
job. Have plans analyzed by a qualified person to determine the safest possible methods to 
perform the work.

 Minimize the presence of workers on foot near machinery
 Provide all workers on-site with training in site specific safety procedures and in hazards they 

may encounter at the site
 Use barriers to separate workers, pedestrians, and vehicles from moving equipment
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 Continually evaluate safety plans to address changing conditions at the worksite
 Provide appropriate personal protective equipment (PPE) such as high-visibility reflective vests 

and hard hats, and ensure that workers use and maintain them
 Use machinery equipped with ROPS and seat-belts, and ensure their use. Replace seatbelts if 

they are damaged, worn, or too small
 Contact equipment manufacturers or equipment dealers to determine whether approved retrofit 

ROPS and seatbelts are available for machinery without these safety features
 Ensure that machines are not operated on grades steeper than those specified by the 

manufacturer
 Establish a documented maintenance program for all machinery
 Replace worn or damaged warning labels on machinery
 Ensure that operators’ manuals are present on all machinery or available to the operator
 Make sure that all the manufacturers’ safety features are operational
 Ensure that all site workers comply with all applicable requirements of machine warning labels 

and operator manuals

Equipment Operator
 Train in safety procedures at the site and in the proper use of the equipment. Follow 

manufacturers’ specifications and recommendations
 Check work areas for workers on foot in the machine’s path before moving the machine or 

changing the direction of travel. Use spotters or barriers where necessary. Be aware of 
equipment blind spots

 Be aware of the hazards associated with operating machinery on non-level surfaces. A 
competent person should continuously evaluate grades on which machinery is being operated 
to pre-vent rollover

 Do not operate machinery without the ROPS and seat belts supplied by the manufacturer. Do 
not remove the ROPS or seatbelts

 Wear the seat belt and do not jump from the equipment in the event of a rollover
 Keep knees and elbows close to the body, hold on firmly, and lean away from the impact to 

avoid being crushed by the ROPS
 Conduct daily or pre-shift visual and operational checks on all equipment systems and operating 

controls before working the machine
 Make sure that all the manufacturers’ safety features are operational.
 Comply with all warning labels
 Ensure that all controls are in the neutral, stop, or off position before starting the roller
 Ensure that the area is clear of all personnel before moving the roller
 Check water spraying or drip systems before operating the machine on asphalt
 Do not engage the vibratory mechanism until the machine is traveling
 Be prepared for quick starts and stops
 Always set the parking brake when leaving the operators station while the engine is running. Do 

not rely on the hydraulic direction control to hold the machine at a stop since the vibration may 
shift the control to drive
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 Keep speed low when traveling over rough grade
 Never place any body part directly in front of, or behind a roller drum while the engine is running
 Stop the roller slowly, evenly, and completely before reversing direction
 Do not operate the roller too close behind the paving machine when personnel are on the 

screed
 Ensure that all coworkers are aware of the roller when operating near personnel (noise levels 

during paving operations are typically loud enough to mask the sound of your roller 
approaching)

 Never assume a person is aware of your presence
 Always be aware of traffic movement and position when operating the roller in areas not closed 

to traffic
 Do not operate the roller too close to vehicles, curb work, or structures; use a hand compactor 

to finish tight areas
 Do not operate the roller in vibratory mode in the vicinity of excavations without first notifying the 

supervisor of the excavation operations

Dump Trucks
Dump trucks are designed for one purpose, hauling large amounts of material relatively long 
distances and unloading the material quickly by dumping it.

Dump trucks are often used on the jobsites similar to heavy equipment, but the driver must also 
operate and maneuver the truck on the highway and avoid highway hazards.

 All trucks must have a service, parking, and emergency brake system. Whenever the truck is 
parked, the parking brake must be set and trucks parked on an incline must also have the 
wheels chocked

 All cab glass must be safety glass with no distortion or cracks which presents a hazard to safe 
operation

 All vehicles must have operable brake lights regardless of light conditions
 Whenever visibility requirements warrant additional light, trucks being used off road must be 

equipped with headlights and taillights
 All vehicles must have a manually operated warning device (horn) at the driver’s station in 

working condition
 All trucks must be equipped with an automatic reverse signal audible above the surrounding 

noise level
 All vehicles with cabs must be equipped with a windshield with power wipers. Cracked or broken 

windows must be replaced
 Trucks operating in areas or under conditions that cause fogging or frosting of the windshield 

must have operable defrosting equipment
 All trucks must have a cab shield or canopy to protect the driver from shifting or falling materials
 Operating levers controlling hoisting or dumping devices on haulage bodies must be equipped 

with a latch or other device which will prevent accidental starting or tripping of the mechanism
 Trip handles for tailgates of trucks must be arranged so that while dumping, the operator will be 

in the clear
 All vehicles must have seat belts provided for the driver and any passengers
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Precautions which should be observed for safe operation:

 All drivers should be properly licensed to operate commercial vehicles of the weight designation 
assigned

 Supervisors should ensure that drivers are competent to operate the vehicle assigned
 Keep all windows, mirrors, and wiper blades clean
 Use hand holds and steps when getting in or out of the truck
 Do not allow riders anywhere on the truck unless it is designed for riders
 Always check to the rear before backing, use an observer when available
 Wear clothing and protective equipment appropriate for the job
 Keep a charged fire extinguisher secured in the truck cab
 Always be aware of personnel working in the area
 Do not overfill material in the dump-bed so that it may “fly out” of the bed while driving on the 

freeway. Use a tarp
 Make sure the load is properly distributed and covered if necessary; check bed rails and dump-

bed apron for loose material
 Keep truck speed appropriate for load, weather, road, and traffic conditions
 Be aware of overhead lines and obstructions before raising bed or spreading material
 Use caution when dumping on unleveled terrain
 All equipment left unattended at night, adjacent to a highway in normal use, or adjacent to a 

working jobsite must have appropriate lights, reflectors, or barricades equipped with lights or 
reflectors to identify its location

 A safety tire rack or cage must be used when inflating, mounting, or dismounting tires installed 
or split rims, or rims with a locking ring

 Dump bed must be either fully lowered or properly blocked when doing repairs on it or under it
 All controls must be in neutral with engine off unless the work being done requires otherwise
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Work Zone
 In work zone areas, workers on foot should be separated from equipment as much as possible
 The work space for dump trucks should be identified and workers on foot should be kept out of 

this space until the dump trucks have cleared the area
 Employers should consider the use of a spotter to direct vehicles that are backing up in a work 

zone
 OSHA regulations prohibit the use of motor vehicle equipment that has an obstructed view to 

the rear unless:
o the vehicle has a reverse signal alarm that can be heard above the surrounding noise level
o The vehicle is backed up only when a spotter indicates that it is safe to do so. The vehicle may 

be used if either of these conditions is met
o Employers should implement the use of effective warning devices in work zone areas
 Noise levels at work zone sites where asphalt is being laid are very high, and workers can 

become desensitized to some of the noises, including back up warning alarms
 Effective emergency warning devices that are accessible to all employees and are identifiable 

above all of the other potential noises in and around a work zone could prevent injury incidents
 The emergency warning device could be some type of audible alarm, hand held air horn, or 

siren
 Two-way portable radio communication may also be helpful
 Other safety options include equipping vehicles with devices to detect persons or objects behind 

the vehicle, such as electromagnetic signal detection systems, infrared detection systems, 
ultrasonic systems, or video cameras to monitor blind spots

 Heavy equipment operators must always remain aware of the location of workers around their 
machines

 Operators must not permit riders on industrial equipment or vehicles that are not designed for 
passengers

Road Broom
Road brooms are a useful piece of equipment for sealcoating, chip sealing, striping, and overlay 
work and are used to clean paved surfaces where debris pick-up is not necessary.

Road brooms can throw debris a considerable distance and must be operated by a skilled and 
cautious operator to prevent accidents or injury to the operator, co-workers, pedestrians, and 
vehicle traffic.

 Employers must ensure that road broom operators are properly trained to safely operate the 
machine and are familiar with local regulations regarding operations on public thoroughfares, 
traffic control, and safety for pedestrian and vehicle traffic

 Operators must wear appropriate personal protective equipment when operating road brooms, 
to include eye protection, respiratory protection, hearing protection, and a high visibility vest 
when required

 Brooms must be equipped with adequate roll-over protection and a seat belt
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 All machine parts which pose a hazard to personnel must be guarded
 Road brooms must be inspected before the start of work to ensure all guards are in place and 

secure
 Check for any missing or loose bolts or parts. Check for hydraulic oil, fuel, coolant, and oil leaks. 

Repair or replace any damaged parts before operation
 Never perform any repairs, service, or maintenance while the engine is running. Use proper 

lockout/blockout-tagout techniques when performing repairs
 Road brooms must be equipped with operating service, parking, and emergency brakes
 Brake lights and operating lights for night or low light operations are required
 The road broom must be equipped with a manual audible warning device (horn) which can be 

heard over general job-site noise
 Road brooms must be equipped with a flashing warning light visible 360 degrees, for operation 

in traffic areas, or on any public thoroughfare
 Road brooms must have hand and foot holds for mounting and dismounting the machine. 

Footholds must have a non-slip tread
 Never dismount or leave the machine unattended while the broom core is turning
 Do not allow riders unless the broom has adequate seating and seat belts for passengers
 Any tools, equipment, or personal items on the road broom must be secured to prevent 

movement while operating
 Keep the operator’s cab free of clutter and debris
 Keep all controls free of oil, grease, or dirt
 Dust control must be provided when operations limit visibility, or dust becomes a hazard to 

traffic or personnel in the area
 Never angle the broom core toward traffic or personnel during operation
 If debris must be swept toward any pedestrian walkway restrict pedestrian traffic from the work 

area
 Keep all broom operations an adequate distance from all personnel
 Traffic control must be provided any time operations encroach on a public thoroughfare
 Flaggers must be used where barricades or other control measures do not adequately control 

traffic
 Keep the road broom at a safe speed at all times
 Lower gears and higher rpm allow the broom to do a better job with fewer passes
 Do not fuel the road broom while the engine is running or hot
 Do not allow fuel to overflow into the engine compartment or anywhere on the machine
 Quickly clean or flush any spilled fuel
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Ground Workers
Working on the ground during asphalt paving can be a high risk occupation. There are hazards of 
working close to vehicle traffic, heavy equipment, complex machinery, and hot asphalt.

 Ground workers must always be aware that the traffic is ultimately controlled by individual 
drivers who may be inexperienced, unskilled, inattentive, or impaired

 There is often no safeguard against these drivers other than the workers constant alertness, 
and attention to the conditions of the jobsite and fellow workers

Prevent workers from being run over by:

 Ensuring that workers on foot remain clear of moving equipment by developing and utilizing an 
“Internal Traffic Control Plan” for each highway and road work project

 Considering the use of electronic signaling devices or sensors to warn equipment operators of 
workers on foot in the immediate work area

 Ensuring that during planning phases of roadway construction projects, staging areas are 
planned so as to minimize backing distances through work zones

 Considering the use of a spotter for assistance when backing trucks into a work zone
 Ensuring that all workers on site are trained to follow standard operating procedures for entry 

and exit in the work zone
 Ensuring that work is scheduled to allow for sufficient rest periods for workers

Asphalt ground work:
 Make sure all ground workers are well trained for the job assigned and familiar with the crew’s 

particular routine
 Assure that workers have been properly educated about the hazards of asphalt fumes

Read all SDS that is applicable.

 Before each work shift begins, review and confirm communications signals to be used between 
equipment operators and workers on foot

 Do not approach machinery without first signaling the operator to shut down the equipment and 
receiving acknowledgment from the operator

 Do not ride as a passenger on rollers or similar mobile equipment
 Do not move between the paving machine and backing trucks
 Do not work or stand near the hopper of the paving machine when a materials truck is making 

its initial dump
 Exercise caution when trucks are delivering asphalt. The truck driver may not be familiar or 

experienced with paving operations
 When production requirements demand it, assign more personnel to the paving operation
 Watch out for fellow workers. Workers concentrating on their assigned duties may be 

completely unaware of possible hazards
 General repairs must not be made to powered equipment until workers are protected from 

movement of equipment, or its parts
 Before repairs are made, workers must comply with lockout/blockout tagout requirements
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 Check local codes for traffic control regulations. When permissible apply more stringent traffic 
control devices to the operations

 Use look-outs and spotters in high density traffic conditions to alert crews of dangerous 
situations

 Unsafe conditions and situations must be reported to supervisors immediately. Work must be 
halted when hazards appear and may not resume until the unsafe situation is corrected. 
Schedule work during low traffic hours if possible

 During night operations, light all traffic control devices, reduce traffic speeds, and reduce 
spacing of barricades and cones

 Use 2-way radio communication for personnel working outside of vocal or visual range
 Flaggers must be in good physical condition, mentally alert, and have the ability to react quickly 

in an emergency
 The flagger's vest, shirt, or jacket must be orange, yellow, yellow-green, or a fluorescent version 

of these colors
 For nighttime work, outside garments must be reflective
 Hand-signaling devices such as the stop/slow paddle should be the primary and preferred hand-

signaling device because the paddle gives road users more positive guidance than red flags
 All flaggers and hand signalers must remember to never place your body, or any part of your 

body, in the path of a motor vehicle
 Flagger stations must be located far enough ahead of the work space so that approaching traffic 

has sufficient time to stop before entering the work zone. The flagger should stand either on the 
shoulder adjacent to the traffic being controlled or in the barricaded lane

 The most effective combination of traffic control devices for work zones on multi-lane highways 
is cones, flashing arrows, and flaggers. For urban two-lane highways use cones and flaggers, or 
signs and flaggers

 Traffic movement should be restricted as little as possible
 Inspections of the traffic controls and working conditions should be completed and evaluated at 

least twice (at mid-day and before work)
 Use barriers whenever there is a need for positive protection as determined by an engineering 

analysis
 Periodically inspect the devices. Repair or replace any damaged or missing devices. All devices 

should be clean

Be aware of the hazards and blind spots associated with working near moving equipment.
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Personal Protective Equipment: High waterproof work boots, safety goggles or safety glasses, 
chemical resistant and heavy-duty gloves, particulate mask, respirator, hard hat, long sleeved 
shirts, sturdy pants, barrier creams, and ear muffs or plugs (make sure that the individual can still 
hear traffic and warnings).

 When respirators are required at the work site, the employer or contractor must make sure that 
they are NIOSH-approved and that all applicable OSHA regulations that apply to respirator 
programs are followed

 Wash hands before eating and leaving the work site. Use soap or other safe cleaners

Eat lunch where the wind will blow fumes away from you. Shower after work as soon as possible. 
Change work clothes before going home to keep asphalt and solvents out of your car and home.

First aid: All employees need to be trained in first-aid procedures. In areas where 911 is not 
available, the telephone numbers of the physicians, hospitals, and/or ambulances, should be 
conspicuously posted.

Jackhammers
Jackhammers are designed for breaking hard material such as asphalt, concrete, and rock. A 
jackhammer can easily severely damage a foot. Proper maintenance and handling are necessary 
for safe, efficient operation.

 Proper protective equipment should be used at all times when operating jackhammers; to 
include eye protection, sturdy full length pants, safety boots, hearing protection, and gloves

 Make sure personnel that operate jackhammers are physically capable of operating the tool 
safely, and personnel are trained to safely operate the supply compressor

 Keep tools clean and lubricated, and maintain them according to the manufacturer’s instructions
 All pneumatic tools must be inspected to ensure they are working properly prior to operation
 All components must be checked to make sure they are tight and that there are no missing or 

damaged parts
 Periodically check bolts for proper torque
 Defective or malfunctioning tools should be removed from service until properly repaired
 Never change tool points without shutting off air supply and relieving pressure from the supply 

hose
 If the tool is left unattended, shut off air supply and relieve pressure from the supply hose
 Inspect all air hoses to be used for cracks, breaks, and excessive wear, worn or damaged 

couplings
 Ensure that hose is rated sufficient for the job intended. Remove all unsuitable air hoses from 

service
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 Use the proper weight of tool for the job to prevent unnecessary fatigue; if a lighter tool will 
accomplish the job, use it

 Lift the tool properly using the legs to avoid back strain or injury
 Use the proper point for the material to be broken: rock point for rock, chisel point for concrete, 

and a spade point for asphalt. Do not use a broken or cracked point
 Place hand between the handle and the operating lever when moving the tool from place to 

place during operation
 Use the holes provided on the couplings to wire the hose to the tool and prevent the hose from 

accidentally disconnecting during operation, which may cause injury
 Check the electrical cord for damage before use
 Sling the cord over your shoulder during operation to prevent accidental severing of the cord 

which could cause electrocution
 Tool should always be operated at a slight angle leaning back towards the operator to prevent 

the point from getting stuck in the material, or loss of control of the tool
 Place the compressor as far as possible from the work to reduce excessive noise levels
 Using jackhammers is physically demanding work; take breaks as often as needed to prevent 

fatigue which will increase the risk of injury
 Do not allow spectators in the work area. It may be necessary to barricade the work area to 

prevent injury

Flaggers
A flagger is a person who provides temporary traffic control. The two primary functions of traffic 
control procedures are to:

Move vehicles and pedestrians safely and as quickly as possible through or around temporary 
traffic control zones

Protect workers and on-site equipment

To maintain the primary functions, flaggers are a critical component of worksite safety related to 
traffic control. Studies have shown that worksites using flaggers are less likely to incur accidents 
when used in addition to other traffic control devices, and yet the job of flagger itself is probably the 
most dangerous and challenging position in the work zone.

Flaggers must have a sense of responsibility for the safety of the public and workers and be trained 
in safe traffic control practices. Flaggers must be in good physical condition (including vision and 
hearing), be mentally alert, and have the ability to react quickly in an emergency.
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High-Visibility Clothing: For daytime work, the flagger's vest, shirt, or jacket must be orange, 
yellow, yellow-green, or a fluorescent version of these colors.

 For nighttime work, similar outside garments must be reflective
 The reflective material must be orange, yellow, white, silver, yellow-green, or a fluorescent 

version of these colors, and shall be visible at a minimum distance of 1,000 ft
 The reflective clothing must be designed to clearly identify the wearer as a person

Hand-Signaling Devices: such as STOP/SLOW paddles, lights, and red flags, are an essential 
part of controlling traffic in temporary control zones.

 The STOP/SLOW paddle should be the primary and preferred hand-signaling device because 
the paddle gives road users more positive guidance than red flags

 Use of flags should be limited to emergency situations
 Hand signaling devices not only have required design dimensions, but have required methods 

of use
 These methods are designed to keep the flagger out of the way of traffic, and yet give the traffic 

direct visible guidance as to the action which the flagger requires
 It is very important to know how to use the STOP/SLOW paddles and flags correctly
 The most important thing all flaggers must remember is to NEVER place your body or any part 

of your body in the path of a motor vehicle

STOP/SLOW paddles: are required to have an octagonal shape on a rigid handle.

 The paddles must be at least 18 in. wide with letters at least 6 in. high and should be fabricated 
from light semi-rigid material

 The background of the STOP face must be red with white letters and border
 The background of the SLOW face must be orange with black letters and border
 When used at night, the STOP/SLOW paddle must be reflective
 The STOP/SLOW paddle may be modified to improve night visibility by incorporating white 

flashing lights

Flags: must be a minimum of 24 in. square, made of a good grade of red material, and securely 
fastened to a staff that is approximately 36 in. long. The free edge of a flag should be weighted so 
the flag will hang vertically, even in heavy winds. For night use, flags must be reflective red.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 19-31
239-825-7566

Flagger Stations: must be located far enough ahead of the work space so that approaching traffic 
has sufficient time to stop before entering the work zone.

 The distance is related to variables like approach speed, friction factors, pavement type, and 
conditions and tire capabilities

 The flagger should stand either on the shoulder adjacent to the traffic being controlled or in the 
barricaded lane

 At a “spot” construction, a position may have to be taken on the shoulder opposite the 
barricaded section to operate effectively

 A flagger should NEVER stand in the path of oncoming traffic to give direction, but may move 
into the lane after the traffic has stopped if they need to communicate with the driver or need to 
be visible to other traffic

 Flaggers should be clearly visible to approaching traffic at all times
 A flagger should have an escape route to use in the event a vehicle does break all the rules
 The most effective combination of traffic control devices for work zones on multi-lane highways 

is cones, flashing arrows, and flaggers; for urban two-lane highways is cones and flaggers, or 
signs and flaggers

 Traffic movement should be restricted as little as practicable
 Inspections of the traffic controls and working conditions should be completed at least twice a 

day, and as needed based on performance of the devices to guide traffic safely
 Inspections at a minimum should be done before work begins and mid-day
 Adequate warning must be given to the motorists so they have time to interpret the warning and 

respond appropriately
 Drivers and pedestrians must be guided in a clear manner throughout the work zone
 Use barriers when an engineering analysis detremines positive protection is needed
 Periodically inspect the devices. Repair or replace any damaged or missing devices. All devices 

should be clean
 OSHA requires that “when operations are such that signs, signals and barricades do not provide 

the necessary protection on or adjacent to a highway or street, flagmen or other appropriate 
traffic controls shall be provided

 Flagging signals and warning garments worn by flaggers shall conform to Part VI of the Manual 
on Uniform Traffic Control Devices
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SAWING OPERATIONS
Asphalt sawing must be done to facilitate additions, repairs, and modifications to on-going projects 
such as adding expansion joints, pre-stressed joints, etc.

Asphalt saws are categorized as wet saws and dry saws. Wet saws are generally of a walk- behind 
type, gas powered, and requiring a constant water supply to the blade.

Dry saws are generally more portable and set up in a configuration similar to a chain saw. Wet saws 
are used mainly on flat work for longer cuts, and dry saws are used for vertical or highly sloped 
smaller cuts.

Employers must ensure that all personnel who operate saws are properly trained in the safe use of 
the equipment, including any necessary personal protective equipment. Personal protective 
equipment (PPE) for sawing operations should include the following: Eye protection or a face shield: 
Flying particles, dust, and slurry are eye hazards during asphalt sawing.

Gloves: Heavy duty gloves should be worn to protect against lacerations, abrasions, and burns from 
hot equipment parts

Respiratory protection: Generally a particulate respirator (dust mask) is sufficient for sawing. Change 
your dust mask often, especially in dry sawing operations.

Hearing protection: Saws generate excessive noise which can damage hearing. Earmuff style hearing 
protection may be required. Check with the manufacturer for the exact hearing protection 
requirements.

Non-slip footwear: Sturdy non-slip footwear or steel toe boots should be worn. Chaps or leggings: Leg 
protection should be worn when operating a dry saw.

 Do not wear loose clothing or jewelry which may present an entanglement hazard
 Inspect saws for missing, loose, or broken parts before each use
 Ensure that all safety guards are in place and secure before operating the saw. Never use a 

saw without the safety guards
 Check blades for cracks, warping, and excessive wear before running the saw. Do not run a 

saw with a broken or cracked blade
 Blades should be ring tested before installation on the saw by inserting a bolt through the 

center, hold the blade suspended by the bolt and tap the blade with a piece of metal or hammer. 
The blade should emit a clear ringing tone; a dull short tone may indicate a cracked blade, and 
the blade should be thoroughly inspected, or replaced

 Ensure that the blade is properly tightened before using the saw
 Use only enough water with wet saws to cool the blade and lubricate the cut, excessive water 

will flood the job and make seeing the cut difficult and footing hazardous
 Never try to turn the blade in a cut, raise the blade out of the cut and begin a new cut at the 

necessary angle. Turning during a cut will bind the blade and may shatter the blade or damage 
the saw.
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 When using dry saws, ensure that you have a firm grip before beginning your cut, and at all 
times during the cut

 Start a dry cut saw on the ground with your foot on the hold down plate or handle
 Turn off the saw when the cut is complete and when moving from one cutting area to another
 Do not force a saw; let the blade cut at its own speed. Forcing the saw or excessive pressure 

may break or jam the blade, damage the saw, and causes premature and expensive wear to the 
blade

 Do not begin cuts through bond beams or support structures when making vertical cuts until the 
load is relieved by sufficient blocking or bracing

 Do not fuel saws while the engine is running or hot. Let the engine cool first and clean up any 
spilled fuel

 Do not allow bystanders in the vicinity of cutting operations
 Ensure that all personnel in the vicinity of sawing operations wear the proper personal protective 

equipment
 Use proper temporary traffic control measures for any sawing operations in the vicinity of 

vehicle traffic

SEALCOATING
Personal Protective Equipment (PPE): PPE requirements will vary with jobs and application methods.

 Eye protection: Splash hazards are always present when sealcoating, especially when spraying. 
Wear safety glasses or goggles. Full face-shield when needed

 Wear full length clothing and change clothing daily
 Wear chemical or liquid repellent gloves and boots
 Use a particulate mask to avoid inhalation hazards when spraying
 During jobs where exposure to vehicle traffic exists, wear high visibility vests or jackets

Use protective creams specifically formulated for coal tar products, or a general protective cream 
used in conjunction with a minimum SPF 15 sun block. Following this simple safety practice will limit 
potential exposures, including exposure to the sun (itself a contributor to skin cancer risk), thereby 
reducing the possibility of chronic exposure symptoms contributing to skin cancer.
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General
 Review all applicable SDS with personnel and discuss appropriate personal protective 

equipment, proper clean-up and disposal, first aid measures, proper storage, etc
 Employers must ensure that all personnel are properly trained in the use of sealcoating 

equipment, handling of sealcoat material and traffic safety before beginning sealcoating 
operations

 Inspect all equipment prior to starting the job to ensure that all equipment safety guards are in 
place, equipment is working properly, and tools are in good working order

 Ensure that all vehicles and trailers used are inspected and deemed safe before taking them on 
the road (tires, brakes, lights, etc.)

 Check for loose tools or equipment that might fall off vehicles
 Proper lockout/blockout procedures must be in place before performing any repairs, service, or 

maintenance to equipment
 Do not fuel equipment with engines running or hot
 Ensure that all necessary traffic barriers and controls are in place before starting work
 Never place tools or body parts in kettles equipped with augers or mixing paddles when the 

engine is running
 Wash off any sealcoat splashed on skin immediately. Any residue from the sealcoat will heat 

quickly from the sun and may cause burns, or allergic reaction
 When sealcoating wash hands before eating, drinking or using tobacco products
 Launder contaminated clothing thoroughly before wearing again
 Shower at the end of each work day
 During spray applications work from "downwind to upwind" to avoid spray exposure

ENVIRONMENTAL SAFETY
Paving and Grinding Operations
Description and Purpose

Prevent or reduce the discharge of pollutants from paving operations, using measures to prevent 
run-on and runoff pollution, properly disposing of wastes, and training employees and 
subcontractors.

Suitable Applications

These procedures are implemented where paving, surfacing, resurfacing, or sawcutting, may 
pollute stormwater runoff or discharge to the storm drain system or watercourses.

Limitations

 Finer solids are not effectively removed by filtration systems
 Paving opportunities may be limited during wet weather
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Implementation: General
 Avoid paving during the wet season when feasible
 Reschedule paving and grinding activities if rain is in the forecast
 Train employees and sub-contractors in pollution prevention and reduction
 Store materials away from drainage courses to prevent stormwater run-on
 Protect drainage courses, particularly in areas with a grade, by employing BMPs to divert runoff 

or to trap and filter sediment
 If paving involves an onsite mixing plant, follow the stormwater permitting requirements for 

industrial activities
 Stockpile material removed from roadways away from drain inlets, drainage ditches, and 

watercourses. These materials should be stored consistent with Stockpile Management
 Disposal of PCC and AC waste should be in conformance with Waste Management

Saw Cutting, Grinding, and Pavement Removal
 Shovel or vacuum saw-cut slurry and remove from site. Cover or barricade storm drains during 

saw cutting to contain slurry
 When paving involves AC, the following steps should be implemented to prevent the discharge 

of grinding residue, uncompacted or loose AC, tack coats, equipment cleaners, or unrelated 
paving materials

 AC grindings, pieces, or chunks used in embankments or shoulder backing must not be allowed 
to enter any storm drains or watercourses. Install silt fence until structure is stabilized or 
permanent controls are in place. Examples of temporary perimeter controls can be found in 
Earth Dikes and Drainage Swales; Silt Fence; or Fiber Rolls

 Collect and remove all broken asphalt and recycle when practical. Old or spilled asphalt must be 
recycled or disposed

 Any AC chunks and pieces used in embankments must be placed above the water table and 
covered by at least 1 ft. of material

 Do not allow saw-cut slurry to enter storm drains or watercourses
 Residue from grinding operations should be picked up by means of a vacuum attachment to the 

grinding machine, should not be allowed to flow across the pavement, and should not be left on 
the surface of the pavement

 Dig out activities should not be conducted in the rain
 Collect dig out material by mechanical or manual methods. This material may be recycled for 

use as shoulder backing or base material
 If dig out material cannot be recycled, transport the material back to an approved storage site
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Asphaltic Concrete Paving
If paving involves asphaltic cement concrete, follow these steps:

 Do not allow sand or gravel placed over new asphalt to wash into storm drains, streets, or 
creeks. Vacuum or sweep loose sand and gravel and properly dispose of this waste by referring 
to Solid Waste Management

 Old asphalt must be disposed of properly. Collect and remove all broken asphalt from the site 
and recycle whenever possible

Portland Cement Concrete Paving
 Do not wash sweepings from exposed aggregate concrete into a storm drain system
 Collect and return to aggregate base stockpile or dispose of properly
 Allow aggregate rinse to settle. Then, either allow rinse water to dry in a temporary pit, or pump 

the water to the sanitary sewer if allowed by the local wastewater authority

Sealing Operations
 During chip seal application and sweeping operations, petroleum or petroleum covered 

aggregate must not be allowed to enter any storm drain or water courses. Apply temporary 
perimeter controls until structure is stabilized

 Drainage inlet structures and manholes should be covered with filter fabric during application of 
seal coat, tack coat, slurry seal, and fog seal

 Seal coat, tack coat, slurry seal, or fog seal should not be applied if rainfall is predicted to occur 
during the application or curing period

Paving Equipment
 Leaks and spills from paving equipment can contain toxic levels of heavy metals and oil and 

grease. Place drip pans or absorbent materials under paving equipment when not in use. Clean 
up spills with absorbent materials rather than burying

 Substances used to coat asphalt transport trucks, and asphalt spreading equipment should not 
contain soap and should be non-foaming and non-toxic

 Use only non-toxic substances to coat asphalt transport trucks and asphalt spreading 
equipment

 Paving equipment parked onsite should be parked over plastic to prevent soil contamination
 Clean asphalt coated equipment offsite whenever possible. When cleaning dry, hardened 

asphalt from equipment, manage hardened asphalt debris as described by Solid Waste 
Management. Any cleaning onsite should follow Vehicle and Equipment Cleaning regulations
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Thermoplastic Striping
 Thermoplastic striper and pre-heater equipment shutoff valves should be inspected to ensure 

that they are working properly to prevent leaking thermoplastic from entering drain inlets, the 
stormwater drainage system, or watercourses

 Pre-heaters should be filled carefully to prevent splashing or spilling of hot thermoplastic
 Leave six inches of space at the top of the pre-heater container when filling thermoplastic to 

allow room for material to move when the vehicle is deadheaded
 Do not pre-heat, transfer, or load thermoplastic near drain inlets or watercourses
 Clean truck beds daily of loose debris and melted thermoplastic. When possible, recycle 

thermoplastic material

Raised/Recessed Pavement Marker Application and Removal
 Do not transfer or load bituminous material near drain inlets, the stormwater drainage system, or 

watercourses
 Melting tanks should be loaded with care and not filled to beyond six inches from the top to 

leave room for splashing when vehicle is deadheaded
 When servicing or filling melting tanks, ensure all pressure is released before removing lids to 

avoid spills
 On large-scale projects, use mechanical or manual methods to collect excess bituminous 

material from the roadway after removal of markers

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Keep ample supplies of drip pans or absorbent materials onsite
 Inspect and maintain machinery regularly to minimize leaks and drips

VEHICLE AND EQUIPMENT CLEANING
Description and Purpose
Vehicle and equipment cleaning procedures and practices eliminate or reduce the discharge of 
pollutants to stormwater from vehicle and equipment cleaning operations. Procedures and 
practices include but are not limited to: using offsite facilities; washing in designated, contained 
areas only; eliminating discharges to the storm drain by infiltrating the wash water; and training 
employees and subcontractors in proper cleaning procedures.

Suitable Applications
These procedures are suitable on all construction sites where vehicle and equipment cleaning is 
performed.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 19-38
239-825-7566

Limitations
Even phosphate-free, biodegradable soaps have been shown to be toxic to fish before the soap 
degrades. Sending vehicles/equipment offsite should be done in conjunction with Stabilized 
Construction Entrance/Exit.

Implementation
Other options to washing equipment onsite include contracting with either an offsite or mobile 
commercial washing business. These businesses may be better equipped to handle and dispose 
of the wash waters properly. Performing this work offsite can also be economical by eliminating the 
need for a separate washing operation onsite.

If washing operations are to take place onsite, then:

 Use phosphate-free, biodegradable soaps
 Educate employees and subcontractors on pollution prevention measures
 Do not permit steam cleaning onsite. Steam cleaning can generate significant pollutant 

concentrates
 Cleaning of vehicles and equipment with soap, solvents or steam should not occur on the 

project site unless resulting wastes are fully contained and disposed of
 Resulting wastes should not be discharged or buried, and must be captured and recycled or 

disposed according to the requirements of Liquid Waste Management or Hazardous Waste 
Management, depending on the waste characteristics. Minimize use of solvents. Use of diesel 
for vehicle and equipment cleaning is prohibited

 All vehicles and equipment that regularly enter and leave the construction site must be cleaned 
offsite

When vehicle and equipment washing and cleaning must occur on-site, and the operation cannot 
be located within a structure or building equipped with appropriate disposal facilities, the outside 
cleaning area should have the following characteristics:

 Located away from storm drain inlets, drainage facilities, or watercourses
 Paved with concrete or asphalt and bermed to contain wash waters and to prevent run- on and 

runoff
 Configured with a sump to allow collection and disposal of wash water
 No discharge of wash waters to storm drains or watercourses
 Used only when necessary

When cleaning vehicles and equipment with water:

 Use as little water as possible. High-pressure sprayers may use less water than a hose and 
should be considered

 Use positive shutoff valve to minimize water usage
 Facility wash racks should discharge to a sanitary sewer, recycle system or other approved 

discharge system and must not discharge to the storm drainage system, watercourses, or to 
groundwater
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Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Inspection and maintenance is minimal, although some berm repair may be necessary.
 Monitor employees and subcontractors throughout the duration of the construction project to 

ensure appropriate practices are being implemented
 Inspect sump regularly and remove liquids and sediment as needed
 Prohibit employees and subcontractors from washing personal vehicles and equipment on the 

construction site

VEHICLE AND EQUIPMENT FUELING
Description and Purpose
Vehicle equipment fueling procedures and practices are designed to prevent fuel spills and leaks, 
and reduce or eliminate contamination of stormwater. This can be accomplished by using offsite 
facilities, fueling in designated areas only, enclosing or covering stored fuel, implementing spill 
controls, and training employees and subcontractors in proper fueling procedures.

Suitable Applications
These procedures are suitable on all construction sites where vehicle and equipment fueling takes 
place.

 Limitations
Onsite vehicle and equipment fueling should only be used where it is impractical to send vehicles 
and equipment offsite for fueling. Sending vehicles and equipment offsite should be done in 
conjunction with Stabilized Construction Entrance/ Exit.
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Implementation
 Use offsite fueling stations as much as possible. These businesses are better equipped to 

handle fuel and spills properly. Performing this work offsite can also be economical by 
eliminating the need for a separate fueling area at a site

 Discourage “topping-off” of fuel tanks
 Absorbent spill cleanup materials and spill kits should be available in fueling areas and on 

fueling trucks, and should be disposed of properly after use
 Drip pans or absorbent pads should be used during vehicle and equipment fueling, unless the 

fueling is performed over an impermeable surface in a dedicated fueling area
 Use absorbent materials on small spills. Do not hose down or bury the spill. Remove the 

adsorbent materials promptly and dispose of properly
 Avoid mobile fueling of mobile construction equipment around the site; rather, transport the 

equipment to designated fueling areas. With the exception of tracked equipment such as 
bulldozers and large excavators, most vehicles should be able to travel to a designated area 
with little lost time

 Train employees and subcontractors in proper fueling and cleanup procedures
 When fueling must take place onsite, designate an area away from drainage courses to be 

used. Fueling areas should be identified in the SWPPP
 Dedicated fueling areas should be protected from stormwater run-on and runoff, and should be 

located at least 50 ft. away from downstream drainage facilities and watercourses. Fueling must 
be performed on level-grade areas

 Protect fueling areas with berms and dikes to prevent run-on, runoff, and to contain spills
 Nozzles used in vehicle and equipment fueling should be equipped with an automatic shutoff to 

control drips. Fueling operations should not be left unattended
 Use vapor recovery nozzles to help control drips as well as air pollution where required by Air 

Quality Management Districts (AQMD)
 Federal, state, and local requirements should be observed for any stationary above ground 

storage tanks

Inspection and Maintenance
 Vehicles and equipment should be inspected each day of use for leaks. Leaks should be 

repaired immediately or problem vehicles or equipment should be removed from the project site
 Keep ample supplies of spill cleanup materials onsite
 Immediately clean up spills and properly dispose of contaminated soil and cleanup materials
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VEHICLE AND EQUIPMENT MAINTENANCE
Description and Purpose
Prevent or reduce the contamination of stormwater resulting from vehicle and equipment 
maintenance by running a “dry and clean site”. The best option would be to perform maintenance 
activities at an offsite facility. If this option is not available then work should be performed in 
designated areas only, while providing cover for materials stored outside, checking for leaks and 
spills, and containing and cleaning up spills immediately. Employees and subcontractors must be 
trained in proper procedures.

Suitable Applications
These procedures are suitable on all construction projects where an onsite yard area is necessary 
for storage and maintenance of heavy equipment and vehicles.

Limitations
Onsite vehicle and equipment maintenance should only be used where it is impractical to send 
vehicles and equipment offsite for maintenance and repair. Sending vehicles/equipment offsite 
should be done in conjunction with Stabilized Construction Entrance/Exit.

Outdoor vehicle or equipment maintenance is a potentially significant source of stormwater 
pollution. Activities that can contaminate stormwater include engine repair and service, changing or 
replacement of fluids, and outdoor equipment storage and parking (engine fluid leaks).

Implementation
 Use offsite repair shops as much as possible. These businesses are better equipped to handle 

vehicle fluids and spills properly. Performing this work offsite can also be economical by 
eliminating the need for a separate maintenance area

 If maintenance must occur onsite, use designated areas located away from drainage courses. 
Dedicated maintenance areas should be protected from stormwater run-on and runoff, and 
should be located at least 50 ft. from downstream drainage facilities and watercourses

 Drip pans or absorbent pads should be used during vehicle and equipment maintenance work 
that involves fluids, unless the maintenance work is performed over an impermeable surface in 
a dedicated maintenance area

 Place a stockpile of spill cleanup materials where it will be readily accessible
 All fueling trucks and fueling areas are required to have spill kits and/or use other spill protection 

devices
 Use adsorbent materials on small spills. Remove the absorbent materials promptly and dispose 

of properly
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 Inspect onsite vehicles and equipment daily at startup for leaks, and repair immediately
 Keep vehicles and equipment clean; do not allow excessive build-up of oil and grease
 Segregate and recycle wastes, such as greases, used oil or oil filters, antifreeze, cleaning 

solutions, automotive batteries, hydraulic and transmission fluids. Provide secondary 
containment and covers for these materials if stored onsite

 Train employees and subcontractors in proper maintenance and spill cleanup procedures
 Drip pans or plastic sheeting should be placed under all vehicles and equipment placed on 

docks, barges, or other structures over water bodies when the vehicle or equipment is planned 
to be idle for more than 1 hour

 For long-term projects, consider using portable tents or covers over maintenance areas if 
maintenance cannot be performed offsite

 Consider use of new, alternative greases and lubricants, such as adhesive greases, for chassis 
lubrication and fifth-wheel lubrication

 Properly dispose of used oils, fluids, lubricants, and spill cleanup materials
 Do not place used oil in a dumpster or pour into a storm drain or watercourse
 Properly dispose of or recycle used batteries
 Do not bury used tires
 Repair leaks of fluids and oil immediately

Safer Alternative Products
 Consider products that are less toxic or hazardous than regular products. These products are 

often sold under an “environmentally friendly” label
 Consider use of grease substitutes for lubrication of truck fifth-wheels. Follow manufacturers 

label for details on specific uses
 Consider use of plastic friction plates on truck fifth-wheels in lieu of grease. Follow 

manufacturers label for details on specific uses

Waste Reduction
Parts are often cleaned using solvents such as trichloroethylene, trichloroethane, or methylene 
chloride. Many of these cleaners are listed in the Toxic Rule as priority pollutants. These materials 
are harmful and must not contaminate stormwater. They must be disposed of as a hazardous 
waste. Reducing the number of solvents makes recycling easier and reduces hazardous waste 
management costs. Often, one solvent can perform a job as well as two different solvents. Also, if 
possible, eliminate or reduce the amount of hazardous materials and waste by substituting non-
hazardous or less hazardous materials. For example, replace chlorinated organic solvents with 
non- chlorinated solvents. Non-chlorinated solvents like kerosene or mineral spirits are less toxic 
and less expensive to dispose of properly. Check the list of active ingredients to see whether it 
contains chlorinated solvents. The “chlor” term indicates that the solvent is chlorinated. Also, try 
substituting a wire brush for solvents to clean parts.
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Recycling and Disposal
 Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous 

wastes separate, do not mix used oil solvents, and keep chlorinated solvents (like,-
trichloroethane) separate from non-chlorinated solvents (like kerosene and mineral spirits). 
Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip pans 
or other open containers lying around. Provide cover and secondary containment until these 
materials can be removed from the site

 Oil filters can be recycled. Ask your oil supplier or recycler about recycling oil filters
 Do not dispose of extra paints and coatings by dumping liquid onto the ground or throwing it into 

dumpsters. Allow coatings to dry or harden before disposal into covered dumpsters
 Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries, 

even if you think all the acid has drained out. If you drop a battery, treat it as if it is cracked. Put 
it into the containment area until you are sure it is not leaking

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Keep ample supplies of spill cleanup materials onsite
 Maintain waste fluid containers in leak proof condition
 Vehicles and equipment should be inspected on each day of use. Leaks should be repaired 

immediately or the problem vehicle(s) or equipment should be removed from the project site
 Inspect equipment for damaged hoses and leaky gaskets routinely. Repair or replace as needed

STOCKPILE MANAGEMENT
Description and Purpose
Stockpile Management procedures and practices are designed to reduce or eliminate air and 
stormwater pollution from stockpiles of soil, paving materials such as portland cement concrete 
(PCC) rubble, asphalt concrete (AC), asphalt concrete rubble, aggregate base, aggregate sub 
base or pre-mixed aggregate, asphalt minder (so called “cold mix” asphalt), and pressure treated 
wood.

Suitable Applications
Implement in all projects that stockpile soil and other materials.
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Implementation
Protection of stockpiles is a year-round requirement. To properly manage stockpiles:

 Locate stockpiles a minimum of 50 ft. away from concentrated flows of stormwater, drainage 
courses, and inlets

 Protect all stockpiles from stormwater run-on using a temporary perimeter sediment barrier such 
as berms, dikes, fiber rolls, silt fences, sandbag, gravel bags, or straw bale barriers

 Implement wind erosion control practices as appropriate on all stockpiled material
 Manage stockpiles of contaminated soil in accordance with Contaminated Soil Management
 Place bagged materials on pallets and under cover

Protection of Non-Active Stockpiles
Non-active stockpiles of the identified materials should be protected further as follows:

Soil stockpiles

 During the rainy season, soil stockpiles should be covered or protected with soil stabilization 
measures and a temporary perimeter sediment barrier at all times

 During the non-rainy season, soil stockpiles should be covered or protected with a temporary 
perimeter sediment barrier prior to the onset of precipitation

Stockpiles of Portland cement concrete rubble, asphalt concrete, asphalt concrete rubble, 
aggregate base, or aggregate sub base

 During the rainy season, the stockpiles should be covered or protected with a temporary 
perimeter sediment barrier at all times

 During the non-rainy season, the stockpiles should be covered or protected with a temporary 
perimeter sediment barrier prior to the onset of precipitation

Stockpiles of “cold mix”

 During the rainy season, cold mix stockpiles should be placed on and covered with plastic or 
comparable material at all times

 During the non-rainy season, cold mix stockpiles should be placed on and covered with plastic 
or comparable material prior to the onset of precipitation

Stockpiles/Storage of pressure treated wood with copper, chromium, and arsenic or ammonical, 
copper, zinc, and arsenate

 During the rainy season, treated wood should be covered with plastic or comparable material at 
all times

 During the non-rainy season, treated wood should be covered with plastic or comparable 
material at all times and cold mix stockpiles should be placed on and covered with plastic or 
comparable material prior to the onset of precipitation
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Protection of Active Stockpiles
Active stockpiles of the identified materials should be protected further as follows:

 All stockpiles should be protected with a temporary linear sediment barrier prior to the onset of 
precipitation

 Stockpiles of “cold mix” should be placed on and covered with plastic or comparable material 
prior to the onset of precipitation

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and of two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Repair and/or replace perimeter controls and covers as needed to keep them functioning 
properly

STREET SWEEPING AND VACUUMING
Description and Purpose
Street sweeping and vacuuming includes use of self-propelled and walk-behind equipment to 
remove sediment from streets and roadways, and to clean paved surfaces in preparation for final 
paving. Sweeping and vacuuming prevents sediment from the project site from entering storm 
drains or receiving waters.

Suitable Applications
Sweeping and vacuuming are suitable anywhere sediment is tracked from the project site onto 
public or private paved streets and roads, typically at points of egress. Sweeping and vacuuming 
are also applicable during preparation of paved surfaces for final paving.

Limitations
Sweeping and vacuuming may not be effective when sediment is wet or when tracked soil is caked 
(caked soil may need to be scraped loose).

Implementation
 Controlling the number of points where vehicles can leave the site will allow sweeping and 

vacuuming efforts to be focused, and perhaps save money
 Inspect potential sediment tracking locations daily
 Visible sediment tracking should be swept or vacuumed on a daily basis
 Do not use kick brooms or sweeper attachments. These tend to spread the dirt rather than 

remove it
 If not mixed with debris or trash, consider incorporating the removed sediment back into the 

project
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Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 When actively in use, points of ingress and egress must be inspected daily
 When tracked or spilled sediment is observed outside the construction limits, it must be 

removed at least daily. More frequent removal, even continuous removal, may be required in 
some jurisdictions

 Be careful not to sweep up any unknown substance or any object that may be potentially 
hazardous

 Adjust brooms frequently; maximize efficiency of sweeping operations
 After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite

Paving Operation
(New trainee and refresher reminders)

Overall process involved may include: Material:

 Aggregates
 Hot mix asphalt material

Equipment:

 Trucks
 Spreader
 Roller
 Batch plant (hot mix)

Crew:

 4 laborers
 1 roller operator
 1 paver operator
 1 superintendent
 1 truck operators
 1 foreman
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Batch Plant Production
 First, aggregate travels through the cold feed bins, where initial proportioning of the aggregate 

takes place
 The quantity of material leaving each bin is regulated by the size of the gate opening, or the 

speed of a belt, or a combination of the two
 The aggregate is sent to a drier
 Here the moisture is removed and is heated to provide the proper mixing temperature in the pug 

mill
 The aggregate continues to the hot elevator by screens to the hot bins
 The screens provide the final separation of the aggregate
 The different sizes of aggregate are released into the weight hopper one bin at a time
 The aggregate is dropped into the pug mill for mixing with the asphalt
 The mixture is then dropped into a waiting truck or moved to a storage silo
 Samples are taken from each hot bin for testing. A sieve analysis is conducted as well as 

gradation test
 From the gradation information, the weight of the aggregate must be equal to the design 

gradation
 A trial run should be performed and the weights adjusted until the desired mix is produced

PLACING ASPHALT PAVEMENT
Placing the Coat
 Before the paving operation starts, an asphalt distributor is used to spray asphalt on the 

unpaved surface
 This film of asphalt serves as the prime and tact coats
 The coats are then allowed to cure before the actual paving resume
 The purpose of having these coats is to prevent any slippage between the surfaces and overlay 

during or after the compaction

Placing the Asphalt Mix
 To start the paving operation, the paver is positioned properly onto the road
 The screed of the paver is lowered onto block of the same depth of the loose asphalt mat that is 

going to be laid on the road. (The screed is responsible for the setting the depth of the asphalt 
mix)

 After that, the block can be removed and paving can start
 As soon as the haul truck arrives at the job site, the paving inspector must check that the 

asphalt delivered must be in a satisfactory condition
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The paving inspector checks for the following criteria:

 Blue smoke - blue smoke indicates that the mix is too hot
 Stiff appearance
 Mix slumped in truck
 Lean, dull appearance - this indicates that the mix has insufficient asphalt.
 Rising steam - too much moisture
 Segregation
 Contamination

If any of the signs above is observed, the mix will be sent back to the batch plant to be 
reprocessed. After all conditions are satisfied, the haul truck can load the mix into the receiving 
hopper of the paver.

 When loading the mix into the receiving hopper, the haul truck is placed carefully in front of the 
paver

 The rear wheels of the truck should be in contact with the truck roller of the paver to avoid any 
misalignment with the paver

 The paver will push the truck forwards as it paves the road
 If skewness (an oblique or slanting movement, position, or direction) happens, the whole 

process will be delayed because they have to reposition the truck in front of the paver
 Most pavers used are self-propelled

Each of them consists of two main units:

Tractor unit: It includes the receiving hopper, slot conveyor, flow control gates, spreading crew, 
power plant, transmission, operator control for use on either side of operator's seat. This unit will 
move the whole system forward.

Screed unit: It is attached to the tractor unit by long screed arms on both sides of the machine. It 
consists of screed plate, vibrators or tamper bars, thickness control, crown control, and screed 
heater.

 As soon as the first load of asphalt mix has been spread, the uniformity of the asphalt texture 
should be checked

 Operators will adjust the appropriate adjustment points to correct any non-uniformity
 Any segregation of materials should not be allowed
 Operation should be stopped immediately if any segregation is detected
 Operators should be aware of crown control. Pavement with crown has to be redone all over 

again
 Operators should continuously loosen the mix that clings to the sides of the hopper and push it 

back into the active mix
 If the asphalt mix grows cold, it cannot be properly compacted and thus, loses its strength.
 The last process of paving is compaction



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 19-49
239-825-7566

This process is highly influenced by major mix proportion;

 asphalt content: aggregate size, shape texture and distribution gradation
 filler content
 mix temperature

Appropriate rollers and rolling methods should be used in accordance with these proportions.

There are several roller combinations used for maximum results:

 Steel-tired static and pneumatic-tired rollers
 Vibratory and steel-tired static rollers
 Vibratory rollers used in vibrating and static modes
 Rollers should be moved in a slow but uniform speed to achieve the best result
 Rollers should also be in good conditions. Any irregularities in the rollers performances will 

result in poor compaction of the asphalt; thus, the pavement will not last long
 The rollers should not reverse suddenly while compacting because this action can displace the 

mix
 If displacement happens, the whole mat should be loosened with lutes or rakes and restored to 

the original grade before rolling can restart
 A pattern that is economical and provides the maximum compaction result should be 

established

Testing Method
Why Evaluate Density of Hot Asphalt Concrete

 Lacking of density during construction of asphalt concrete causes many problems
 It is necessary to obtain high density to insure that the asphalt concrete will provide the 

necessary stability and durability for performance
 For instance, low density generally causes long-term deterioration when the asphalt begins 

cracking. Therefore various methods have been used to measure the density in the asphalt 
concrete

Procedures Used to Obtain Density

 Proper aggregate gradation and asphalt content are important parameters to ensure that the 
density of asphalt concrete meets the requirement

 Generally, poor gradation results in a reduction of voids in the mixture; thus, reduces the asphalt 
content which serves as the lubricant for aggregates in the mix

 The stiff mix is more difficult to compact
 Both the aggregate gradation and the asphalt content are interrelated and equally important.
 Paving asphalt is really difficult in cold climate
 The hot mix cools down faster and harder to compact
 To overcome this, contractors usually increase the temperature of the mix
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 Unfortunately excessively increasing the temperature of asphalt mixture may cause problems 
during compaction and increase oxidation of the asphalt cement

 This may result in a hard and brittle pavement
 The mix temperature should be selected so that the mixture would be able to support the roller 

immediately behind the paver
 Since there is less time to roll the mixture before it cools, more rollers or larger rollers are 

required for the compaction process
 After the mixture is transported to the site, the next step is to ensure proper density while laying 

down the asphalt with a spreader
 A continuous availability of the asphalt mix for the paver is crucial
 The spreader cannot afford to start and stop while waiting for the materials
 It is important to have material that has the same texture and appearance

RESPIRATOR TRAINING AND INFORMATION
Our company will provide effective training to employees who are required to use respirators. The 
training will be comprehensive, understandable, and recur annually and more often if necessary. GCG 
Construction will also provide the basic information on respirators to employees who wear respirators 
when not required by this section or by GCG Construction to do so.

GCG Construction will ensure that each employee can demonstrate knowledge of at least the 
following:

 Why the respirator is necessary and how improper fit, usage, or maintenance can compromise 
the protective effect of the respirator

 What the limitations and capabilities of the respirator are
 How to use the respirator effectively in emergency situations, including situations in which the 

respirator malfunctions
 How to inspect, put on and remove, use, and check the seals of the respirator
 What the procedures are for maintenance and storage of the respirator
 How to recognize medical signs and symptoms that may limit or prevent the effective use of 

respirators
 The general requirements of this section
 The training shall be conducted in a manner that is understandable to the employee
 GCG Construction shall provide the training prior to requiring the employee to use a respirator in 

the workplace
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An employer who is able to demonstrate that a new employee has received training within the last 12 
months that addresses the elements specified is not required to repeat such training provided that, as 
required, “The employee can demonstrate knowledge of those elements.” Previous training not 
repeated initially by the employer must be provided no later than 12 months from the date of the 
previous training.

Our employees are trained sufficiently to be able to demonstrate knowledge of at least these seven 
elements:

 Why the respirator is necessary and how improper fit, usage, or maintenance can compromise 
the protective effect of the respirator

 What the limitations and capabilities of the respirator are
 How to use the respirator effectively in emergency situations, including situations in which the 

respirator malfunctions
 How to inspect, put on, remove, use, and check the seals of the respirator
 What the procedures are for maintenance and storage of the respirator
 How to recognize medical signs and symptoms that may limit or prevent the effective use of 

respirators
 The general requirements of 29 CFR 1910.134, Respiratory Protection
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RESPIRATORY PROTECTION PROGRAM
Employee Acknowledgment
By my signature below, I acknowledge that I have received instruction and have read GCG 
Construction Respiratory Protection Program. I have been given the opportunity to ask questions 
and have received answers, instruction, and clarification to my questions. I understand the 
contents of and agree to follow company policy regarding this Respiratory Protection Program.

Respiratory Protection Program received on _________________ , 20_____ 

_____________________________________________________

Printed Name of Employee

_____________________________________________________  ___________

Signature of Employee Date

_______________________________________

Social Security Number

_______________________________________

Printed Name of Trainer

____________________________________________________  ____________

Signature of Trainer Date
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Assured Equipment Grounding

POLICY
OSHA requires that all temporary 120 volt, 15 and 20 amp electrical power tools, and equipment on 
every construction site must be protected by Ground Fault Circuit Interrupters (GFCI) or inspected in 
accordance with the Assured Equipment Grounding Conductor Program (AEGCP).

RESPONSIBILITIES
Employer Responsibilities
GCG Construction will use Ground Fault Circuit Interrupters on all jobsites when possible. When 
the use of an Assured Equipment Grounding Conductor Program is necessary, GCG Construction 
will:

 Establish a written AEGCP program
 Make a written description of this Grounding Conductor Program available on the jobsite for 

inspection or copying by OSHA and any affected employee
 Appoint a competent person to be in charge of the Grounding Conductor program
 Not provide, or allow the use by employees, of any equipment that does not meet the 

requirements of this Grounding Conductor Safety Program
 Ensure that the AEGCP is enforced at all Company sites, covering all cord sets and receptacles 

that are not part of the building or structure, and equipment connected by cord and plug that are 
available for use or used by employees

 Verify that all required test on cord sets and receptacles are performed an that the results are 
maintained until replaced by newer information

Employee responsibilities
All Employees are required to:

 Visually inspect each extension cord, or other device, and any equipment connected by cord 
and plug, before each days use

 Not use damaged or defective equipment. Any equipment found to be damaged or defective will 
be immediately tagged “DO NOT USE” and removed from service

 Understand the AEGCP marking system and verify that all cord sets, receptacles, and 
equipment inspection markings are current
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Procedures

When GFCI equipment is infeasible, the following guidelines, procedures, engineering controls, and 
work practices will be enforced to eliminate all injuries resulting from possible malfunctions, improper 
grounding and/or defective electrical tools and systems:

 The designated competent person will ensure all tests performed as required by this program 
and are recorded as to the identity of each receptacle, cord set, and cord and plug connected 
equipment that passed the test and will indicate the last date tested or color interval for which is 
was tested

 Tests will be performed on all extension cords, other devices and receptacles that are not part 
of the permanent wiring of the building or structure, and cord- and plug- connected equipment 
required to be grounded

 This record will be kept by means of logs and color-coding, and will be maintained until replaced 
by a more current record

 These records will be made available at the jobsite for inspection by OSHA and any affected 
employees

The competent person designated by GCG Construction is responsible for completing the testing and 
marking of appropriate color tape. The competent person may to assign one or more individuals to 
conduct the actual testing and marking by areas, but it will be the responsibility of GCG Construction 
designated party to ensure the task is completed correctly and in a timely manner. 

All testing and marking must be completed by the 10th of the month in which it was due.

TESTING
GCG Construction’s AEGCP testing will use either a continuity tester or an ohmmeter to perform the 
following:

 Continuity testing of all cord sets, receptacles, and equipment required to be grounded
 Ground conductor testing of all identified equipment to ensure the correct attachment of 

grounding conductors

Testing will be performed:

 Before each use
 Before equipment is returned to use following any repairs
 Before equipment that has sustained possible damage is used
 At intervals not to exceed 3 months, except that cord sets & receptacles which are fixed and not 

exposed to damage will be tested at intervals not exceeding 6 months
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PRE-USE INSPECTIONS:
Employees and all sub-contractors should be encouraged to conduct a daily pre-use check on all 
cord and plug equipment. The items to be checked include, but not limited to:

 Strain Relief
 Outer insulation
 Grounding prongs
 Continuity
 Construction Grade (14 gauge or better)
 Three wire type and hard or extra hard usage and must be S, ST, SO, STO cord
 Correct polarity

COLOR CODING
All tested cord sets, receptacles, and plug-connected equipment will be marked with colored tape on 
both ends (where applicable) to indicate when testing was last performed

Test verification will be indicated by means of color-coded marking tape on the equipment. The color-
coding will follow the national electrical Association (NEA) recommendations as shown below.

Testing Cycle Color Code

First Quarter (January through March) White

Second Quarter (April through June) Green

Third Quarter (July through September) Red

Fourth Quarter October through December) Orange

Repair on Incident Brown

The testing log will be kept on the job-site. The log will include:

 Pass/Fail record of each receptacle, cord set, and cord- and plug- connected equipment that 
was tested

 Date of testing or test intervals

ILLUMINATION:
All temporary lighting operating as part of the AEGCP must be on its own circuit. No other tools or 
equipment can be on the same breaker. If an overload does occur, the lighting should remain 
operable. 

If you have any questions about electrical hazards, GFCI’s, Assured Grounding, or Flexible cords and 
cables, contact your supervisor immediately. 
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Concrete Buggies & Skidsteer

POLICY
GCG Construction has established the following safety policies and procedures to protect its 
employees from the hazards of operating concrete buggies. These safety precautions must be 
followed at all times to prevent injury to yourself and others.

HAZARDS
Lethal Exhaust Gases
Engine exhaust gases contain poisonous carbon monoxide. This gas is colorless and odorless, 
and can cause death if inhaled. Never operate a buggy in a confined area or enclosed structure 
that does not provide ample free flow air.

Explosive Fuel
Gasoline is flammable; vapors can cause an explosion if ignited.

 Do not start the engine near spilled fuel or combustible fluids
 Do not fill the fuel tank while the engine is running or hot
 Do not overfill tank, since spilled fuel could ignite if it comes into contact with hot engine parts or 

sparks from the ignition system
 Store fuel in approved containers, in well-ventilated areas and away from sparks and flames
 Never use fuel as a cleaning agent
 Burn Hazards: Engine components can generate extreme heat. To prevent burns, do not touch 

these areas while the engine is running or immediately after operations. Never operate the 
engine with heat shields or heat guards removed

Rotating Parts
Never operate the buggy with covers, or guards removed. Keep fingers, hands, hair, and clothing 
away from all moving parts to prevent injury.

Accidental Starting
Always place the engine ON/OFF switch in the OFF position, and/or disconnect the spark plug lead 
before servicing the engine or equipment. Ground the lead to prevent sparks that could ignite a 
fire.

Respiratory Hazard
Always wear approved respiratory protection when needed (e.g. NIOSH 95 Dust mask).
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Sight and Hearing Hazard
Always wear approved eye and hearing protection. These include Safety glasses or goggles, face 
shield, earplugs or muffs.

SAFE PRACTICES
Buggies are to be operated by trained and qualified personnel only. Failure to follow instructions may 
lead to serious injury or even death.

Concrete Buggy Operations
 Always read, understand, and follow procedures in the Operator’s Manual before attempting to 

operate the buggy
 Never operate without proper protective clothing, shatterproof glasses, steel-toed boots, and 

other protective devices required by the job
 Never use accessories or attachments, which are not recommended by the manufacturer. 

Damage to the equipment and/or injury to user may result
 Never modify the buggy
 Whenever necessary, replace nameplate, operation, and safety decals when they become 

difficult to read
 Always check the machine for loosened threads or bolts before starting
 Never touch the hot exhaust manifold, muffler, or cylinder. Allow these parts to cool before 

servicing engine or buggy
 High Temperatures: Allow the engine to cool before adding fuel or performing service and 

maintenance functions. Contact with hot components can cause serious burns
 Always refuel in a well-ventilated area, away from sparks and open flames
 Always use extreme caution when working with flammable liquids. When refueling, stop the 

engine and allow it to cool
 Do not smoke around or near the machine. Fire or explosion could result from fuel vapors, or if 

fuel is spilled on a hot engine
 Never operate the buggy in an explosive atmosphere or near combustible materials. An 

explosion or fire could result causing severe bodily harm or even death
 Topping-off to the filler port is dangerous, as it tends to spill fuel
 Never use fuel as a cleaning agent
 The engine section of the Concrete buggy requires an adequate free flow of cooling air
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Never operate the buggy in any enclosed or narrow area where free flow of the air is restricted. If 
the airflow is restricted, it will cause serious damage to the buggy or engine and may cause injury 
to people. Remember the buggy's engine gives off DEADLY carbon monoxide gas.

 Stop the engine when leaving the buggy unattended
 Block the unit when leaving or when using on a slope
 Maintain the buggy in a safe operating condition at all times
 Never run the engine without an air filter. Severe engine damage may occur
 Always service air cleaner frequently to prevent carburetor malfunction
 Always store the buggy properly when it is not being used. The buggy should be stored in a 

clean, dry location out of the reach of children
 Do not operate the buggy unless all guards and safety devices are attached and in place
 Caution must be exercised while servicing the buggy. Rotating and moving parts can cause 

injury if contacted
 Keep all inexperienced and unauthorized people away from the equipment at all times
 Unauthorized equipment modifications will void all warranties
 Test the KILL switch before operating. The purpose of the switch is to shut down the engine in 

the event of an emergency
 Test the engines ON/OFF switch before operating. The purpose of the switch is to shut down 

the engine
 If the Concrete buggy is to be used over rough terrain, place the step plate (platform) in the 

upright position, and make sure that it sufficiently secure
 Do not stand on the Concrete buggy's "step plate" when walking in rough terrain. Walk behind 

the buggy
 Check the free speed control linkage located on the right handle bar. The speed control lever 

should work freely and return to the closed position if working correctly
 Do not start engine unless speed control linkage is working properly
 Check the buggy’s tire pressure. Make sure that the tires are inflated to the manufactures 

recommended tire pressure
 Do not operate the buggy with bad or worn tires. Always replace defective tires with new ones
 Always make sure that the buggy's brakes are working properly
 Always make sure that the buggy's foot and hand brakes are working properly
 Check brake linkage and adjust as required. Never operate the Concrete buggy with a defective 

braking system
 Never drive or tow the Concrete buggy in traffic or on public roads
 Check the hydraulic dumping mechanism of the tub and make sure that it is working properly
 Never move the buggy with the tub in the DUMP position (vertical). When traveling of the buggy 

is required, always leave the tub in the flat (horizontal) position
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 The entire Concrete buggy (tub, step stand, shroud, wheels etc.) should be cleaned after every 
use to prevent a buildup of concrete or other debris

 Operate the controls smoothly. Do not jerk the steering or any controls
 Avoid sudden stops, starts, turns or changes in directions
 Never attempt to work the control except from operator’s position
 Never leave the operator’s position without first setting the parking brake, and placing controls in 

neutral (or park)
 Do not touch, lean on or reach through the dump mechanism or permit others to do so
 HANDS OFF! Never climb on the Concrete buggy or dump mechanism
 Always stay alert. Should something break, come loose or the equipment fail to operate, stop 

work, shut off the engine and inspect the Concrete buggy
 Always keep all parts of your body in the operator's position (standing on the platform) while 

operating the buggy

Transportation
When lifting of the Concrete buggy is required, use a properly rated forklift to lift the buggy. Forklift 
pockets should be provided on the Concrete buggy's frame. Make sure the forklift arms are insert 
into the buggy's forklift pockets a minimum of 24-inches.

When transporting of the Concrete buggy is required, place the buggy on a flatbed truck or 
equivalent and securely tie down.

Emergencies
Always know the location of the nearest fire extinguisher and first aid kit. Know the location of the 
nearest telephone. Know the phone numbers of the nearest ambulance, doctor, and fire 
department.

MAINTENANCE SAFETY
 Never lubricate components or attempt service on a running machine
 Always allow the machine a proper amount of time to cool before servicing
 Keep the machinery in proper running condition
 Fix damage to the machine immediately and always replace broken parts
 Dispose of hazardous waste properly. Potentially hazardous waste is used motor oil, fuel and 

fuel filters
 Do not use food or plastic containers to dispose of hazardous waste

Machine Safety Decals: The buggy should be equipped with safety decals. Should any become un-
readable; replacements can be obtained from the manufacturer.
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GENERAL SAFETY INFORMATION
 Know the rated load capacity, speed range, braking and steering characteristics, turning radius 

and operating clearances
 Remember that rain, snow, ice, loose gravel, soft ground, etc., can change the operating 

characteristics and capabilities of the Concrete buggy
 Inspect the surface over which you will travel. Look for holes, drop offs and obstacles
 Look for rough spots. Look for weak spots on docks, ramps, or floor
 Look for oil spills, wet spots, and slippery surfaces. Look for soft soil, deep mud, and standing 

water. Watch for anything that might make you lose control or cause the Buggy to tip over
 When transporting the Concrete buggy on a truck or trailer, know the overall height to avoid 

contacting overhead obstructions such as bridges, power lines, etc. Make sure all tie-downs and 
blocks are in place and the bucket is completely lowered and securely latched. If the Concrete 
buggy is to be hauled by truck, check the truck and ramp capacities

 Do not leave a Concrete buggy near ovens, furnaces, or radiant heaters
 Heat could raise the pressure of the fuel and open the relief blow-off valve, so that vented gas 

could ignite
 The Concrete buggy should be equipped with a spark arrestor/spark arresting muffler and 

cannot be operated in areas with flammable or explosive atmospheres

Check the Work Area
Inspect the surface over which you will travel. Look for holes, drop-offs, and obstacles. Look for 
rough spots. Look for weak spots on docks, ramps, or floor. Look for oil spills, wet spots, and 
slippery surfaces. Look for soft soil, deep mud, and standing water. Watch for anything that might 
make you lose control or cause the Buggy to tip over.

Clear away trash and debris. Pick up anything that might puncture the tires. Make sure aisles, 
ramps, doorways, and passages are clear. Plan your work. Make sure you know where you will 
make your pickups, dumps, and turns. Before you take a load, know where you will place it.

Check for Overhead Obstacles
Check the clearances of doorways, canopies, and overheads. Know exactly how much clearance 
you have under power and telephone cables. Also check clearances when trans- porting the 
Concrete buggy on a truck or trailer.

WARNING: Never approach power lines with any part of the buggy unless all local, state and 
federal (OSHA) required safety precautions have been taken. Use extreme CAUTION when 
approaching high voltage power lines.
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Hauling Capacities
Know the rated load capacities of your Concrete buggy and never exceed them.

Always refer to buggy’s rated hauling capacity before loading. Keep in mind that Concrete buggy 
will normally operate on uneven, unpaved and often very bumpy or inclined surfaces. Operating 
conditions can reduce the amount that should be carried. Always exercise extreme caution when 
hauling to avoid tipping of the Concrete buggy.

Loads: If possible, plan to load, unload, and turn on flat level ground. When you travel with a load, 
keep the speed reasonable for the load and the terrain to be traveled. The Concrete buggy is less 
stable when traveling with a load.

 Avoid sharp turns at high speed
 If you cannot see where you are going, get someone to direct you
 Watch out for hazardous working conditions. It is you responsibility to evaluate working 

conditions, and adjust your work operation accordingly to prevent accidents
 When traveling over soft ground or wet/icy surfaces, slow down
 Travel only at speeds that permit stopping in a safe manner
 Never permit additional riders to stand on the platform or ride inside the tub

Parking: If parking on a slope or incline, position the Concrete buggy at right angles to the slope, 
set the parking brake, and blocks the wheels, if required.

Buggy Operation: Operator must always wear the appropriate protective equipment and clothing 
while operating the Concrete buggy.

Pre-Check
 Engage the parking brake lever and attempt to rock the buggy back and forth. If the wheels turn 

during the rocking motion, adjust the brakes
 Place the engine's throttle control in the slow position, IDLE
 Check the speed control linkage located on the right side of the handle bar. The speed control 

should work freely when squeezed by hand, and return to the closed position when released
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Parking Brake/Direction Lever
Before the Concrete buggy can be put into operational use, it is best to perform a test run to make 
certain that all components are functioning properly.

 Place the Concrete buggy on flat solid ground
 Set the parking brake lever
 Place the engine's throttle control in the slow position, IDLE
 Place the Concrete buggy's direction lever in the forward direction
 Slowly squeeze the speed control lever slightly for a short period of time to test the brake 

holding capacity. If the Concrete buggy moves forward, adjust the brakes as outlined in the 
maintenance section of this manual

 If the Concrete buggy does not move forward, release the speed control, and disengage the 
parking brake. If the Concrete buggy creeps forward while the parking brake is disengaged, 
adjust the pump control lever stop until the creeping is eliminated

Brakes

 With the engine running and parking brake released, place the direction lever in the forward 
direction

 Squeeze the speed control lever slightly until the Concrete buggy begins to move in a forward 
direction. Let the buggy travel at about 3 MPH

 With the right foot, step up and place it on the brake pedal. Gradually apply pressure to the 
brake pedal until the buggy comes to rest

 Try step 3 at different speeds until you are comfortable with stopping the Concrete buggy. If the 
brakes do not seem to stop the Concrete buggy adequately, refer to the maintenance section of 
this manual for brake adjustment instructions

Tub (Bucket) Dumping

The hydraulic dump can be controlled by a hand lever or foot pedal.

 To activate the hydraulic dump, press down on the dump foot pedal or move the dump control 
lever forward. The tub will move to the vertical position as long as the lever is held in the forward 
position or pressure is continuously applied to the dump foot pedal

 To return the tub to its horizontal position, simply release the dump control lever or remove your 
foot from the dump pedal

Note: When dumping, keep the dump hand lever pushed forward or keep your foot pressed down 
on the dump foot pedal. Releasing either one (lever or pedal) will cause the dump cylinder to return 
to the horizontal position.

When traveling on inclines, slopes, ramps and downgrades exercise extreme caution. Always 
make sure you can see the dump site.

Be sure the landing point you intend to use can safely support the load. This may not always be 
true in the case of scaffolds or hallow floors. If there is any question of overloading, separate the 
load into two or more loads.
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Always use a signal person if you cannot see the placement point. Use caution when placing or 
traveling near overhead electrical power lines. Water pipes, sprinklers, steam pipes, walkways or 
other potential hazards. Avoid weakened or incomplete scaffolding. Stay off structurally damaged 
floors, dock boards, and ramps.

Shutdown
Follow these steps:

 Come to a full stop
 Set parking brake
 Idle engine for gradual cooling
 Shut off engine
 Cycle hydraulic controls to eliminate residual pressure
 Remove ignition key on electric start models
 Block wheels if on a slope or incline

Clean-up
Keep work surfaces and engine compartments clean. Clean steps, pedals, and floor. Remove any 
grease or oil. Brush away dirt or mud. During winter conditions, scrape away snow and ice. 
Remember, slippery surfaces can be hazardous.

Adding Hydraulic Oil: Replace hydraulic oil after every 200 hours of operation. The hydraulic oil 
filter should be changed each time the hydraulic oil is changed.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 21-9
239-825-7566

Engine Troubleshooting

Symptom Possible Cause Solution
Spark plug bridging? Check gap, insulation or replace spark 

plug.
Carbon deposit on spark plug? Clean or replace spark plug.

Short circuit due to deficient spark plug 
insulation?

Check spark plug insulation, replace if 
worn.

Difficult to start, "fuel is 
available, but no SPARK at 
spark plug".

Improper spark plug gap? Set to proper gap.
Console or engine ON/OFF switch is 
shorted?

Check switch wiring, replace switch.

Ignition coil defective? Replace ignition coil.

Improper spark gap, points dirty? Set correct spark gap and clean points.

Condenser insulation worn or short 
circuiting?

Replace condenser.

Difficult to start, "fuel is 
available, and SPARK is 
present at the spark plug".

Spark plug wire broken or short 
circuiting?

Replace defective spark plug wiring.

Wrong fuel type? Flush fuel system, and replace with 
correct type of fuel.

Water or dust in fuel system? Flush fuel system.Difficult to start, "fuel is 
available, spark is present 
and compression is normal" Air cleaner dirty? Clean or replace air cleaner.

Suction/exhaust valve stuck or 
protruded?

Re-seat valves.

Piston ring and/or cylinder worn? Replace piston rings and or piston.

Cylinder head and/or spark plug not 
tightened properly?

Torque cylinder head bolts and spark 
plug.

Difficult to start, "fuel is 
available, spark is present 
and compression is low"

Head gasket and/or spark plug gasket 
damaged?

Replace head and spark plug gaskets.

Fuel not available in fuel tank? Fill with correct type of fuel.

Fuel cock does not open properly? Apply lubricant to loosen fuel cock lever, 
replace if necessary.

Fuel filter clogged? Replace fuel filter.
Fuel tank cap breather hole clogged? Clean or replace fuel tank cap.

No fuel present at carburetor.

Air in fuel line? Bleed fuel line.
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ENGINE TROUBLESHOOTING (Continued)

Symptom Possible Cause SolutionAir cleaner not clean? Clean or replace air cleaner

Improper level in carburetor? Check float adjustment, re- build 
carburetor.

"Weak in power" 
compression is proper and 
does not misfire.

Defective Spark plug? Clean or replace spark plug.

Water in fuel system? Flush fuel system, and replace with 
correct type of fuel.

Dirty spark plug? Clean or replace spark plug.

"Weak in power" 
compression is proper but 
misfires

Ignition coil defective? Replace ignition coil.

Spark plug heat value improper? Replace with correct type of spark plug.

Correct type of fuel? Replace with correct type of fuel

Engine overheats. Cooling fins dirty? Clean cooling fins

Governor adjusted correctly? Adjust governor.

Governor spring defective? Replace governor spring

Rotational speed fluctuates.
Fuel flow restricted? Check entire fuel system for leaks or 

clogs.

Recoil mechanism clogged with dust 
and dirt?

Clean recoil assembly with soap and 
water.

Recoil starter malfunction.

Spring loose? Replace spring.
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Concrete Buggy Troubleshooting
Symptom Possible Problem Solution

Speed control cable out of 
adjustment?

Adjust speed control cable. Replace cable if necessary

Hydraulic oil level low? Check hydraulic oil level. Add oil if necessary.

Contaminated hydraulic oil 
filter?

Replace hydraulic oil filter.
Loss of power.

Low engine RPM? Check engine speed.

Forward/Reverse lever in 
neutral position?

Place lever in either forward or reverse position. Check 
hydraulic motors.

Loss of travel Parking brake partially 
engaged?

Release parking brake.

Hydraulic oil level low? Check hydraulic oil level add hydraulic oil if necessary.
System operating hot

Defective cooling fan? Inspect cooling fan, replace if necessary.

Low engine speed? Check engine speed. Adjust engine speed if necessary
Slow Dumping

Dump cylinder is internally 
bypassing oil?

Replace dump cylinder.

Speed cable out of 
adjustment?

Adjust speed control cable.
System jerky when 
started. Defective drive motors? Check drive motors, replace if necessary.

Difficult to steer.
Un-lubricated steering column? Lubricate steering column.

Parking brake will not 
hold

Brake linkage out of 
adjustment?

Adjust parking brake linkage.

Difficulty stopping Brakes out of adjustment? Brake lining worn. Replace brake lining.

Low on fuel or fuel tank empty? Add fuel.

Defective Kill Switch? Check electrical kill switch. Replace if necessary

Engine ON/OFF switch in
OFF position?

Set engine ON/OFF switch to ON position.

Engine will not start

Fuel Shut-off valve
CLOSED?

Open Fuel shut-off valve.
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Concrete Cutting & Drilling

POLICY
GCG Construction has instituted the following program to ensure its employees are aware of the 
safety and health risks arising from performing concrete cutting and drilling work. All employees are 
expected to use safe work practices when performing their jobs. This policy covers the types of work 
defined below.

Core Drilling
This process is used for the drilling of circular holes in reinforced concrete, precast concrete, 
asphalt, brick, cinderblock, and other structural materials. Usually, the holes are made for 
electrical, plumbing, heating, sewer, and sprinkler installations. Other applications include holes to 
anchor bolts or lifting rods, to place explosive charges, to install load-carrying devices, or for 
analysis of the structure or rock.

Concrete Slab Cutting
This process is used when reasonably level and flat surfaces have to be cut and includes cutting 
through reinforced concrete, precast concrete, and other structural materials. These surfaces 
include floors, roofs, bridge decks, and suspended slabs. The surfaces are usually cut to provide 
expansion joints, to make openings for ducts, elevators, stairwells, machine pads, trenching, and 
for demolition purposes.

Concrete Wall Cutting
This process is used for the cutting of openings in vertical surfaces and surfaces with slopes so 
great that flat saws cannot be used. These surfaces are usually cut to provide for doors, windows, 
vaults, silos, chests, foundations, ducts, or large diameter pipes, or to remove part or all of existing 
walls.

Asphalt Cutting
This process is usually done for trenching, to provide expansion joints, to remove damaged 
pavement sections prior to patching or to clean and prepare random cracks for repair.

Safety Grooving and Texturing
This process is used to make concrete, asphalt, and other surfaces more comfortable and safer to 
walk on. These surfaces include footpaths, stairs, public platforms, and ramps.

MANAGING WORKPLACE SAFETY AND HEALTH
Under the OSH Act, exposure to health and safety risks that arise from workplace hazards must be 
managed. This includes concrete cutting and drilling operations.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 22-2
239-825-7566

General Cautions for Using Hand-Held Concrete Cutting Saws
 ALWAYS follow the designer’s recommendations for the safe use of the saw
 ONLY use correct blade size, as recommended by the saw manufacturer. Oversized blades are 

dangerous
 NEVER use the saw with the guards removed
 Do NOT hold hand-held concrete cutting saws any higher than shoulder height
 Do NOT use hand-held concrete cutting saws for inverted cutting

WORKING SAFELY ON SITE
Preparing a Safe Site
 Those people responsible for workplace safety and health must ensure that the work site is 

safe, based on the results of the workplace health and safety risk management process, as 
recorded in the Job Hazard Analysis (JHA) or similar site evaluation

 Site preparation for concrete cutting and drilling operations should include consideration of:
o Weather/environmental conditions that can create hazards (e.g. heat, rain)
o Access to and from the work site
o Barricades and warning signs
o Provisions for appropriate personal protective equipment
o Specific health and safety instructions for the site
o Whether the equipment is suitable for the work, is properly maintained and will be used 

according to manufacturer’s recommendations
o Provision for GFCI residual current devices for electrical equipment
o Safe removal of cut pieces and cores
o A method to collect residue to prevent the surface becoming slippery and to prevent residue 

entering storm water drains. Residue should be disposed of according to environmental 
protection requirements
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Setting Up Safely: Using a Site Checklist
When setting up the site safely for concrete cutting and drilling activities, a safety checklist, such as 
the one at the end of this section, should be used to make sure that:

 Work areas and/or work platform are suitable and safe
 Locations of all services are marked/disconnected
 Exact location of the cut or drilling is clearly marked
 The blade/equipment is of correct type and in good condition
 Appropriate barricading and warning signs are erected
 The work area is adequately ventilated
 Adequate lighting is provided, where necessary
 Specific site hazards have been identified and safe systems of work are in place
 There is a method of collecting residue from the operation to prevent surfaces becoming 

slippery
 There is a method for safe removal or support of cut pieces or cores

Using Cutting Equipment Safely
Before cutting with road, floor, wall, and hand held saws, the operator should check that the 
equipment is safe. The operator should check the general condition of the equipment before 
commencing each job to ensure that the cutting tool, guards, leads, and hydraulic hoses are in 
good order.

The operator should ensure that:

 The cutting blade is the right size and right type for the machine
 The blade is in good working condition and is free from cracks and deterioration
 The specified blade speed matches the saw drive speed
 The shaft and flanges are clean and undamaged
 The blade fits securely over the shaft
 The shaft nut is tightened against the outside flange
 The blade guard is fitted and in good working order
 The drive belt is at the correct tension
 For wet cuttings, adequate coolant/water is available
 A trolley is used to support the cutting machine for horizontal work at low level, so that operators 

do not have to work on their knees
 Other people on the site are not at risk
 Safe removal or support of cut pieces or cores is provided
 The equipment is protected at the power outlet with a Ground Fault Circuit Interrupter
 The area behind the cut is barricaded and warning signs are posted when cutting through floors 

or walls, to prevent people entering that area
 Safe operating procedures are in place when hand held saws are used in confined areas
 Appropriate personal protective equipment is provided, where required
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During cutting, ensure that:

 The blade guard is in the lowered position
 When starting the machine, the operator and other people stand outside the path of the blade
 If the machine stalls, the blade is raised and the outside flange and nut are checked for 

tightness
 Wall cuts are performed with the operator’s back close to vertical and the hands do not move 

above shoulder height
 Where possible, cut from a standing position with the feet braced and the body balanced. (In 

some circumstances, it may be necessary to kneel on one knee to enable cuts to be made close 
to the floor. In such circumstances, protection for the knee will be necessary.)

 When cutting horizontally across a wall, the operator’s hand are at waist height
 The length of time the operator spends in a fixed positions is minimized
 The throttle lock is only used when starting the equipment. If the throttle lock is used during 

normal operation then the ability to cut power will be reduced
 The equipment is stopped when changing grip to move between horizontal and vertical cuts
 When pre-cutting to 6 inches and changing to a second blade, the blade is aligned with the 

previous cut on resumption of cutting
 The handles provided (rather than the belt guard) are used to support the equipment
 When using electrical equipment, the leads will not be cut during operation
 Any person, who is providing assistance to the operator, is located where they will not be 

exposed to danger from sudden saw movement, ejection of material, a dropped machine, or 
falling offcuts

 The saw is only used with blade rotating in the opposite direction to the cut and not used for 
inverted cutting

 Plenty of water or coolant is used and that the coolant/water is suppressing dust at the point of 
generation (airborne dust is a health hazard)

 Appropriate personal protective equipment is being worn

In situations where the power pack for a hydraulic and compressed air wall saw is not easily 
accessible, or the machine is not remotely controlled at the working head, a second operator 
should be available.
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Using Hand-Held Concrete Cutting Saws
Hand-held concrete cutting saws should only be used where the use of larger, self-supporting saws 
is not practical. When it is necessary to use a hand-held concrete cutting saw, select one which:

 Has handholds for the operator’s non-trigger hand
 Is as light weight as is practical for the type of work, to reduce manual handling risks
 Has the best type of guarding around the blade
 Is well-balanced and has hand grips that are comfortable to use (poorly balanced machines 

might require operators to place their hands in dangerous positions near the blades to support 
the machine)

 Has the least vibration when in use, so as to reduce the risk of damage to the operator’s blood 
circulation

 Can be used both left-handed and right-handed
 For horizontal cutting, can be used left-to-right and right-to-left without having to reposition the 

blade or guard

The operator must be instructed in, and competent at, operating the saw safely. Where possible, 
the saw should be used with the operator’s hands at waist height when cutting horizontally, and 
between shoulder to knee height when cutting vertically. When necessary, provide scaffolding or 
supports to ensure safe use of the saw. Always check to ensure that hand-held concrete cutting 
saws have not been modified.

General Cautions for Using Hand-Held Concrete Cutting Saws

 ALWAYS follow the designer’s recommendations for the safe use of the saw
 ONLY use correct blade size, as recommended by the saw manufacturer
 Oversized blades are dangerous
 NEVER use the saw with the guards removed
 Do NOT hold hand-held concrete cutting saws any higher than shoulder height

Do NOT use hand-held concrete cutting saws for inverted cutting

Using Concrete Drilling Equipment Safely
Operators drilling concrete should ensure that:

 Close fitting clothing is worn to avoid entanglement
 The drill is securely fastened to the work surface
 The area below or behind the operation is barricaded to prevent people entering during drilling
 Appropriate warning signs are posted
 The drilling equipment is connected to a GFCI
 Appropriate personal protective equipment is provided and being used
 Hydraulic, air or flexible drive units and a drill stand are used for inverted drilling
 Supply of coolant/water is adequate to suppress dust
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Protecting the Public
If cutting or drilling is carried out on a road, or in a public place, the public must be protected and a 
safe route around the work area must be provided.

Public safety measures include:

 Complying with local government requirements for road or footpath closure
 Barricading or screening the work area to protect pedestrians and to prevent vehicle entry
 Displaying warning signs and caution lighting where necessary lighting the area but ensuring 

there is no glare or shadows (where flood lighting is used, ensure it is positioned so as not to 
blind motorists)

 Providing wheelchair access around the area

MAJOR HAZARDS & SUGGESTED CONTROLS
This section provides general information about the major hazards associated with concrete cutting 
and drilling operations. Following are some examples and suggested measures for controlling 
exposure to the risk associated with each hazard.

AIRBORNE HAZARDS
Airborne hazards affecting the health and safety of concrete cutting and drilling operators can arise in 
several different ways:

 From dusts created from the cutting or drilling of the concrete itself
 From exhaust gases generated by machines powered by internal combustion engines
 From work conducted in confined spaces
 From hazardous substances (chemicals or additives) used in the process
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INHALING DUSTS CREATED BY CONCRETE CUTTING & DRILLING
Concrete cutting and drilling can generate large quantities of dust, which can include respirable silica 
dust. Exposure to silica dust can result in silicosis, a stiffening, and scarring of the lungs. It results in 
shortness of breath, coughing, and chest pain. The effects are irreversible and lead to degeneration in 
the person’s health, invariably resulting in death. The coarser rock and cement dust particulates can 
cause upper respiratory irritation and symptoms, such as bronchitis, if extensively exposed over long 
periods of time.

Dry methods of concrete cutting and drilling produce the highest levels of respirable dust.

Control Measures
During operations in which powered tools or equipment are used to cut, grind, core, or drill 
concrete or masonry materials, a dust reduction system shall be applied to effectively reduce 
airborne particulate. Exceptions include operations where permissible exposure limits can be 
shown not to be exceeded; roofing operations with tile, pavers, or similar materials; and during the 
first 24 hours of an emergency operation. 

Wherever possible, concrete cutting and drilling equipment should be fitted with collection devices 
to eliminate generated dust at the source.

Where dust extraction is not practical, wet methods should be used to minimize dust generation. 
Ensure that enough water/coolant is supplied to the operation to adequately suppress the dust.

Whenever the above controls are not practical, or fail to achieve full compliance, respiratory 
protection must be used. An appropriate “N” series or “P” series particulate respirator will provide 
adequate protection for respirable quartz concentrations.

Where it is necessary to carry out the task dry, (e.g., due to the proximity of electrical fittings or 
machinery) ensure that particulate respirators with adequate protection are used.

Other people in the vicinity should also be protected from any dusts created by the cutting or 
drilling operation. Remove slurry before it dries, otherwise the dried dust can be re-dispersed to 
expose unprotected workers and others on the site.

If possible, workers should change into disposable or washable work clothes at the job site, shower 
(where available), and change into clean clothing after leaving the site to prevent contamination of 
cars, homes, and other areas. Workers should not eat, drink, smoke, or apply cosmetics (including 
sunscreen) in areas where there is dust containing crystalline silica.
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EXHAUST GASES FROM MACHINERY
Exhaust gases from equipment powered by internal combustion engines, including carbon monoxide, 
oxides of nitrogen and aldehydes, are all toxic. Carbon monoxide is a chemical asphyxiant, which can 
cause rapid loss of coordination, unconsciousness, and death. Any engine operated in, or near, a 
poorly ventilated area can quickly produce dangerous levels of contaminants.

Control Measures
Because of the extreme risks from hazardous exhaust gases, equipment with an internal 
combustion engine should NOT be used in an enclosed or poorly ventilated space. Instead, use 
hydraulic, electric, or pneumatic machines in poorly ventilated spaces. Attempts to use general 
dilution ventilation to remove exhaust gases are rarely successful because of the large amounts of 
contaminants produced and physical difficulties in producing and directing the flow of adequate 
fresh air supplies.

No attempt should be made to use conventional filtering type respirators to deal with general 
exhaust gases. There is NO filter to protect a wearer against carbon monoxide for regular 
respiratory protective equipment.

WORKING IN CONFINED SPACES
Any work activity undertaken in a confined space can be hazardous. Hazards include:

 Inadequate air quality caused by lack of oxygen (e.g. displacement by carbon dioxide)
 Presence of toxic constituents of the atmosphere (e.g. hydrogen sulphide, carbon monoxide)
 Presence of explosive air contaminants (e.g. methane)

Further (as noted above), for concrete cutting or drilling, the operation of an internal combustion 
engine equipped machine may produce additional extremely toxic gases in the confined space.

Control Measures
For concrete cutting and drilling, where entry into or on a confined space is needed, the 
atmosphere should first be tested to check for adequate oxygen, absence of both toxic 
contaminants and explosive gases or vapors. Where the atmosphere is not suitable for entry, it 
must be ventilated until it is shown by test to be suitable for safe entry.

Use of machinery in a confined space should be restricted to hydraulic, pneumatic, or electric 
machines. All machines capable of causing sparks, (particularly electric machines), can provide a 
source of ignition in an explosive atmosphere.
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HAZARDOUS SUBSTANCES USED IN THE PROCESS
In some instances, chemicals or other hazardous substances may be added as aids in the cutting or 
drilling operations. The nature of the hazard and the risks will depend on the hazardous substance 
used.

Control Measures
Relevant safety and health information can be obtained from the SDS for a hazardous substance.

NOISE
Noise from concrete cutting and drilling is a serious issue. An operator’s hearing may be damaged by 
very loud noise over a relatively short period or by exposure to a lower level of loud noise over a 
longer period. In a normal working day, noise from concrete cutting or drilling equipment will lead to 
exposure to excessive noise for the operator and other nearby workers. The hearing ability of the 
operators and workers will therefore be at risk if no control measures are implemented.

Control Measures
 There are currently no cutting and drilling equipment available that are quiet enough as not to 

create excessive noise with normal daily use. Modifications in the form of engineering noise 
control measures at the source also offer limited noise reduction

 Operators, nearby workers, and bystanders therefore must protect their hearing through the 
wearing of personal hearing protectors. Employers providing hearing protectors must also 
provide training and instruction in the proper use and maintenance of such personal hearing 
protectors (and any other protective equipment) the employer requires the worker to wear

MANUAL TASKS INCLUDING MANUAL HANDLING
Awkward or static working postures and forceful exertions repeated or maintained for long periods 
increase the risk of injury by increasing loads on the back, other joints, and soft tissues of the body.

Holding hand held equipment (such as hand held concrete cutting saws) over extended periods 
increases the loads on the body and the risk of injury.

Control Measures
Possible solutions include:

 Suspending or supporting equipment in a frame to reduce the forces and the awkward and 
static working postures needed to position it

 Reducing the range of movement of the equipment to minimize the effort or forces needed to 
guide and control it

 Training workers in safe methods of work and in principles for handling the equipment
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VIBRATION OF THE WHOLE BODY AND/OR HAND ARM
Vibration transmitted from concrete cutting and drilling machinery and equipment can affect the body 
as a whole or segments of the body such as the hands and arms of the operator. The harmful effects 
from whole body vibration are predominantly of a musculoskeletal nature, especially in the lower spine 
region. Other effects include fatigue, headaches, gastrointestinal problems, and a reduction in job 
efficiency.

Hand-arm vibration may cause disturbances in the peripheral nerve and vascular systems of the 
hands resulting in Raynaud’s Syndrome (known as vibration white finger) resulting in loss of senses of 
touch and heat, numbness and loss of grip strength. Other effects can include damage to tendons, 
bones, and joints in the hands, wrists, arms, elbows, and shoulders, and carpal tunnel syndrome.

Control Measures
Choose equipment:

 That vibrates less or does not have to be held or supported
 That is well balanced, as light as possible, and able to be held with either hand and different 

sized hands
 With vibration absorbing handles or with an even surface on the handles to distribute gripping 

force

Covering of metal handles of existing equipment with a soft, resilient rubber can also be very 
effective in reducing vibration exposure.

Train workers in the use of the equipment with a minimum grip force while still able to perform the 
work safely.

The use of gloves has minimal effect on vibration exposure. The beneficial effects of the use of 
gloves are that they can improve grip on the equipment and can keep hands warm and thus 
increase blood flow to the fingers.

WORKING SAFELY WITH EQUIPMENT
Absence of guards or ineffective guard operation and the incorrect fitting of blades on concrete cutting 
and drilling equipment can result in injury.

Accumulation of slurry may cause the work surface to become slippery.

Control Measures
The correct guards should be properly fitted and checked for proper operation. Install only 
recommended blades, ensuring the rpm rating is suited for the operation. Never install oversized 
blades.

Collect and remove slurry from the work area so the operator has a sure footing.
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WORKING AT HEIGHTS
Working at height with any concrete cutting or drilling equipment is dangerous. Heavy equipment 
cannot be used safely on an unstable platform and portable equipment should not be used from a 
ladder.

Control Measures
Do not use ladders when operating concrete cutting and drilling equipment. All work at heights 
should be done from safe working platforms, such as scaffolding and elevated working platforms.

ELECTRICAL SAFETY
There is a risk of electrocution if extension leads, plugs, and electric powered tools are used in the 
presence of water. Electrocution can also be caused by inverting hand held equipment when wet 
cutting.

Control Measures
Equipment operators must make sure:

 Double adaptors and piggyback plugs are not used
 Electrical equipment is inspected, tested, and tagged by a competent person at regular, 

prescribed intervals
 Electrical equipment is immediately withdrawn from use if it is not safe to use
 Electrical equipment is connected to a GFCI
 Portable GFCI devices are tested at regular, prescribed intervals
 GFCI devices are withdrawn from use if they are not working properly

In addition, suspend cords and extension leads on stands and use waterproof connectors where 
water may be present. Do not use electrical equipment for inverted cutting.

DAMAGE TO STRUCTURES
Operators risk injury and the safety of others on site by cutting through stressed components in 
buildings and any other components that could affect the integrity of the structure.

Control Measures
If components, such as stressing tendons, must be cut, the person responsible for workplace 
safety must assess the risk. Advice and supervision from a structural engineer should be sought for 
all cuts to structural components. The relevant person responsible for workplace safety (usually the 
prime contractor) should locate and mark the location of all components that will affect the strength 
of a structure if cut, as part of initial planning for safety.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 22-12
239-825-7566

DAMAGE TO SERVICES
Operators risk injury and the safety of others on the site by cutting through gas, electricity, or water 
services.

Control Measures
The relevant person responsible for workplace safety on site (usually the prime contractor) should 
locate and mark the location of all services during initial planning for safety. If services are to be cut 
through, they must be disconnected and tagged. Disconnection should be confirmed and tagged 
by the relevant service personnel before the work begins. At conclusion of the work, the service 
personnel should remove their tags.

LOSS OF VACUUM
Operators using a vacuum assembly to anchor a core drill stand to the surface may risk injury if the 
vacuum pump fills with slurry. This can cause loss of vacuum, which can result in the drill stand 
breaking free and rotating around the drill.

Control Measures
Use bolt down stands where practical. Ensure that the surface to be cut is sound and monitor the 
equipment to ensure that vacuum pressure is being maintained.

WORKING ALONE
 When working alone it may be difficult to set up equipment on site

Control Measures
A second person should be available to assist in the set up and relocating equipment on site.

MAINTAINING CONCRETE CUTTING & DRILLING EQUIPMENT
Maintenance can prevent equipment from deviating from the design intention in a way that is a risk to 
safety and health.

Equipment should be maintained according to the manufacturer’s specifications for maintenance or, in 
the absence of such specifications, in accordance with other proven and tested procedures. Regular 
inspection and routine maintenance undertaken by a competent person will help to ensure safe and 
efficient operation of equipment.

A suggested schedule is:

 The operator before use should check the general condition of the equipment daily
 The equipment should be inspected and maintained by a qualified person at least every month 

or after 50 hours of operation
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Defects and Repairs
Defects to concrete cutting and drilling equipment should be reported immediately to the person 
responsible for equipment maintenance. Because of their day-to-day experience, operators should 
be regularly consulted about the performance of equipment. Their suggestions for improvements 
should also be encouraged.

 A qualified person should carry out repairs
 Ensure that equipment with defects that could endanger people is not used

Keeping Records
Complete records of any inspections, services, or repairs carried out should be kept for all concrete 
cutting and drilling equipment. These records should include any faults identified in normal use. 
Records should be up to date and retained for the life of the equipment.

PERSONAL PROTECTIVE EQUIPMENT
If the use of personal protective equipment has been identified as one of the control measures to 
minimize exposure to a risk, the person responsible for workplace safety and health must make sure 
such equipment is provided and that workers are properly trained and instructed in the correct use of 
the equipment, BEFORE starting any concrete cutting or drilling work.

All workers are required to use the personal protective equipment provided by GCG Construction, and 
GCG Construction will ensure the worker is properly instructed in its use.

The following personal protective equipment (PPE) should be provided, where required:

 Safety Helmets/Hard Hats
 Hearing Protection
 Eye Protection
 Safety clothing such as safety boots, waterproof clothing, aprons, gloves, and reflective safety 

vest
 Respirators
 Gloves to improve grip and reduce force

In addition, operators working outside for long periods should be protected from harsh sunlight and/or 
reflected light by applying a sunscreen with a SPF rating of at least 15+. They should also wear hats, 
eye protection, long sleeve shirts, and long trousers.

When selecting items of personal protective equipment, preference should be given to those that 
comply with relevant standards.

Operators should not wear loose clothing, and long hair should be covered or tied back. All clothing 
needs to be comfortable and suitable for the work and the weather conditions.
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Storage and Maintenance of PPE
Store personal protective equipment in a clean and operational condition. Storage arrangements 
should ensure that the equipment is safe from interference and damage, and that it is easily 
accessible when needed. Items of personal protective equipment should also be inspected 
regularly, as specified by the manufacturer or supplier, to determine that they are in a serviceable 
condition, both during storage and in use.

Maintain personal protective equipment in a condition that ensures its continued effective 
operation. Repair or discard damaged or defective personal protective equipment.

TRAINING & INSTRUCTING OPERATORS
All operators of concrete cutting and drilling equipment must know how to work safely and should be 
able to demonstrate competency before using this equipment.

Employers must ensure their workers are trained in safe concrete cutting and drilling work practices 
and procedures, and are supervised by experienced people before carrying out this unsupervised 
work.

Training will be performed at least annually, and must include information and instruction on:

 Dust, fumes, and air quality
 The hazards and risks associated with the work activities, including the potential health hazards 

of overexposure to airborne dust generated from concrete materials, including silicosis, lung 
cancer, chronic obstructive lung disease (COPD) and decreased lung function

 Recognition of poorly ventilated areas and confined spaces
 Methods to control exposure to airborne dust from concrete materials, including wet cutting, 

local exhaust ventilation systems, and process isolation, as applicable
 Proper use and maintenance of dust reduction systems, including the safe handling and 

disposal of waste materials
 The importance of good personal hygiene and housekeeping practices when working in 

proximity to dust from concrete, including: not smoking tobacco products, cleaning up 
appropriately before eating, cleaning clothes appropriately, avoiding other activities that could 
cause exposure to airborne dusts

 Additional safe work practices and procedures, including: the safe operation of equipment; the 
control measures in place; safe handling procedures (including lifting and moving); the safe use 
of hazardous substances; fire protection; emergency and first aid procedures; electrical safety; 
safety in confined spaces; proper sun protection, and other training required under hazard-
specific regulations

 The correct use, fit, care, and storage of tools and personal protective equipment
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The operator should be monitored, as necessary or required, to ensure safe work practices and 
procedures are being followed.

In addition, supervisors must be trained:

 To know and understand the information outlined above in this section
 To identify tasks that may result in employee exposure to dust or other hazards, and, as 

necessary, initiate procedures that reduce employee exposure to dust or other hazards
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CONCRETE CUTTING & DRILLING SITE SAFETY CHECKLIST

Date:

Company Name: Site Location:

Operator’s Name: Type Of Job:

Check The SITE For SAFETY — On Arrival At The Site, Mark The Correct Answer Where Relevant To The 
Job. If The Answer Is NO The Situation Is Unsafe. Alert The Office.

YES   NO COMMENT

Site Evacuation

Checked With Client □     □

Located First Aid/Accessible □     □

Scaffolding

Erected As Required □     □

Services Located/Marked

Electricity □     □

Gas □     □

Other □     □

Ventilation

Adequate □         □

Lighting

Lighting In Place □     □

Control/Public Safety

Barricades In Position □         □

Warning Signs Displayed □     □

Traffic Control In Place □         □

Safety Equipment

Safety Equipment Is Functional, Clean and Safe □         □
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CONCRETE CUTTING & DRILLING EQUIPMENT SAFETY CHECKLIST

Date:
Company Name: Site Location:
Operator’s Name: Type Of Job:
Check The EQUIPMENT For SAFETY — On Setting Up, Mark The Correct Answer Where Relevant To 
The Job And Equipment. If The Answer Is NO The Situation Is Unsafe. Alert Your Supervisor.

YES NO COMMENT

Floor Saw
Shaft Nut Secure □   □

Belt Tensioned And Undamaged □     □

Adequate Water And Waterways Clear □   □

Flaps In Place □   □

Guards In Place □   □

Hand Held Saw
Belts Tensioned And Undamaged □   □

Flange Locking Nut Secure □   □

Water Supply Adequate □   □

Guards In Place □   □

Wall Saw
Tracks Securely Fastened □   □

Blade Secured □   □

Job Wedged/Securely Supported □   □

Wire Saw
Pulleys Secure □   □

Hydraulic Pressure Correct □   □

Drills
Electric Switch, Plug And Lead Safe □   □

Water Collar Operable □   □

Carriage Clamp And Shims Operable □   □

Blade And Bits
No Undercutting Evident □   □

Blades Free Of Cracks & Deterioration □   □

Blade Is Right Size And Type For The Machine □   □

All Segments Secure □   □

Electrical Leads
Plugs In Good Condition □   □

Outer Casing Intact Correctly Tagged □   □

Gfcis Fitted □   □
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Concrete Operations

POLICY
GCG Construction has implemented the following policies and safe work practices to protect 
employees performing concrete work from accident or injury.

An understanding of the potential risks of concrete construction and proper training is necessary for 
limiting the number of concrete construction-related injuries. Every worker in concrete construction 
must be aware of safety. 

Any worker can halt operations if conditions look unsafe. The ultimate safety of a construction project 
is the responsibility of everyone associated with the project.

RESPONSIBILITIES
 Owners are responsible for implementing a safety program and providing safety equipment
 Managers are responsible for conducting safety training, planning jobs according to the safety 

program, and ensuring employees are adhering to safety standards
 Superintendents and supervisors must enforce the safety regulations and be prepared to halt 

unsafe actions
 Workers must utilize safety training by recognizing hazards, wearing and using safety 

equipment, policing fellow workers, and reporting unsafe conditions

HAZARDS
Health effects

Thousands of construction workers are exposed to concrete every day without harm. However, 
anyone who uses or supervises the use of cement should know its health hazards and the safe 
working procedures necessary to minimize exposure.

Cement can cause ill health by skin contact, eye contact, or inhalation. Risk of injury depends on 
duration and level of exposure, and individual sensitivity.

Different cements have different ingredients that can be harmful. Many types of cement contain 
substances that can be hazardous, like silica, lime, gypsum, nickel, cobalt, and chromium 
compounds. Hazardous materials in wet concrete and mortar include:

 Alkaline compounds such as lime (calcium oxide) that are corrosive to human tissue
 Trace amounts of crystalline silica that is abrasive to the skin and can damage lungs
 Trace amounts of chromium that can cause allergic reactions.
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Skin contact

The hazards of wet cement are due to its caustic, abrasive, and drying properties.

 Wet concrete contacting the skin for a short period and then thoroughly washed off causes little 
irritation. Continuous contact between skin and wet concrete allows alkaline compounds to 
penetrate and burn the skin

 When wet concrete or mortar is trapped against the skin (e.g. by falling inside a worker’s boots 
or gloves or by soaking through protective clothing) the result may be first, second, or third 
degree burns or skin ulcers. These injuries can take several months to heal and may involve 
hospitalization and skin grafts

 Severe cases can occur when personal protective clothing or equipment is worn
 Wet concrete may get trapped inside rubber boots or gloves, or gradually soak through 

coveralls. Concrete finishers kneeling on fresh concrete have had their knees severely burned. 
Corrosive bleed water from the concrete is absorbed by the worker’s pants and held against the 
skin for prolonged periods

 Cement dust released during bag dumping or concrete cutting can also irritate the skin. 
Moisture from sweat or wet clothing reacts with the cement dust to form a caustic solution

Allergic skin reaction: Some workers become allergic to the hexavalent chromium in cement. A 
small yet significant percentage of all workers using cement will develop an allergy to chromium, with 
symptoms ranging from a mild rash to severe skin ulcers.

 In addition to skin reactions, hexavalent chromium can cause a respiratory allergy called 
occupational asthma. Symptoms include wheezing and difficulty breathing. Workers may 
develop both skin and respiratory allergies to hexavalent chromium

 It is possible to work with cement for years without any allergic skin reaction and then to 
suddenly develop such a reaction. The condition gets worse until exposure to even minute 
quantities triggers a severe reaction. The allergy usually lasts a lifetime and prevents any future 
work with wet concrete or powder cement

Eye contact: Exposure to airborne dust may cause immediate or delayed irritation of the eyes. 
Depending on the level of exposure, effects may range from redness to chemical burns and 
blindness.

Inhalation: Inhaling high levels of dust may occur when workers empty bags of cement. In the short 
term, such exposure irritates the nose and throat and causes choking and difficult breathing.

Sanding, grinding, or cutting concrete can also release large amounts of dust containing high levels of 
crystalline silica and other particulates. Prolonged or repeated exposure can lead to health problems.
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During operations in which powered tools or equipment are used to cut, grind, core, or drill concrete or 
masonry materials, a dust-reduction system will be applied to effectively reduce airborne particulate. 
Exceptions include operations in which permissible exposure limits can be shown not to be exceeded, 
roofing operations with tile, pavers, or similar materials, and during the first 24 hours of an emergency 
operation.

Prolonged exposure to silica can cause a disabling and often fatal lung disease called silicosis. Some 
studies also indicate a link between crystalline silica exposure and lung cancer.

Symptoms of silicosis:

 Acute silicosis can occur after a few weeks of very high exposure (for example, in sandblasters). 
Symptoms are shortness of breath, coughing, fever, and weight loss

 Chronic silicosis is rarely seen in workers with less than ten years of exposure. It permanently 
damages your lungs

 Silicosis also increases your chance of getting tuberculosis

How to determine the ingredients in cement

 Find a list of ingredients, a safety warning, or both
 Read the Safety Data Sheet (SDS) for the product. SDS are required by law. They will tell you 

the ingredients and possible health hazards. Everyone working on the site has a right to see 
SDS

 When you work with cement, you often use other chemicals (form oils, curing agents, bond 
breakers, and retardants). Remember to check their SDS

Hygiene
 Clothing contaminated by wet cement should be quickly removed. Skin in contact with wet 

cement should be washed immediately with large amounts of cool clean water
 Do not wash your hands with water from buckets used for cleaning tools
 Provide adequate hygiene facilities on site for workers to wash hands and face at the end of a 

job and before eating, drinking, smoking, or using the toilet. Facilities for cleaning boots and 
changing clothes should also be available

First aid

 Wash skin contaminated with wet or dry cement using cold running water as soon as possible
 Cover any open sores or cuts with suitable dressings
 Get medical attention if discomfort persists
 Wash contaminated eyes with cold tap water for at least 15 minutes before taking the affected 

person to a hospital
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Material

 Cement comprises 7-15% of total concrete volume. As an alkaline material, wet cement is 
caustic, and can cause severe chemical burns to exposed skin and eyes

 Working with fresh concrete presents an obvious risk. It is always important to wear waterproof 
gloves, a long-sleeved shirt, full-length trousers, and proper eye protection

 If you must stand in wet concrete, wear water-proof boots that are high enough to keep the 
concrete from flowing into your boots

 Wash wet concrete, mortar, cement, or cement mixtures from your skin immediately. Flush eyes 
with clean water immediately after contact. Indirect contact through clothing can be as serious 
as direct contact, so promptly rinse out wet concrete, mortar, cement, or cement mixtures from 
clothing. Always seek immediate medical attention if you have persistent or severe discomfort

 95% of cement particles are smaller than 45 µm (micrometer). The caustic nature of cement 
creates a danger from inhalation

 Workers opening bags or sacks of cement and cement products should always wear a dust 
mask in addition to their regular safety attire

Machinery
Early-entry saws, concrete/masonry saws, cut-off saws, and power trowels pose a threat to 
appendages when used improperly.

Any sustained or sudden noise above 85 decibels emanating from machinery can be damaging to the 
ear.

Hydraulic jacks used in shoring, compressed air and hydraulic concrete pumps, belt conveyors, 
welding equipment, post-tensioning jacks, demolition devices, and other equipment also create 
potential hazards on a concrete construction site.

Tools

Sharp-edged trowels, hammers, chisels, utility knives, etc. can be dangerous when used carelessly or 
incorrectly.

Long-handled bullfloats, when used near utility wires, can be dangerous.

Height

The number one leading cause of construction-related injuries and fatalities is attributed to falls from 
heights. Sources of height associated with concrete construction include but are not limited to 
scaffolding, ladders, bucket-trucks, catwalks, elevated or wall forms, and elevated floors. Owners, 
managers, contractors, and laborers should be aware of specific height sources on a project as they 
are virtually unavoidable in construction.
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PERMITS
GCG Construction will comply with all permit requirements. Permits may be required for:

 Trenches and excavations five feet or deeper where employee entry is required
 The erection/dismantling of vertical shoring systems more than three stories or 36 ft. high
 The construction/demolition of any building, structure, scaffolding, or falsework more than three 

stories or 36 feet high
 The use of fixed and mobile cranes

JOBSITE CONDITIONS
GCG Construction will ensure that all employees are informed of hazards and protected when working 
in cramped, confined projects or sections of a project, locations exposed to traffic, utility wires, 
excavations, hazardous materials, or weather conditions that could result in injury.

Personal Protective equipment

All employees will be trained on the use of the PPE required for their job, and are expected to wear 
their PPE at all times. This equipment can consist of, but is not limited to:

 Alkali-resistant gloves, cloth, leather, or rubber for wet conditions
 Coveralls with long sleeves and full-length trousers (pull sleeves down over gloves and tuck 

pants inside boots and duct-tape at the top to keep mortar and concrete out)
 Waterproof boots high enough to prevent concrete from flowing in when workers must stand in 

fresh concrete
 Ear plugs or muffs
 Respiratory protective equipment such as a P, N, or R 95 respirator when cement dust cannot 

be avoided
 Eye protection where mixing, pouring, or other activities may endanger eyes (minimum—safety 

glasses with sideshields or goggles, under extremely dusty conditions, tight-fitting unvented or 
indirectly vented goggles. Do not wear contact lenses when handling cement or cement 
products)

 Employees working more than six feet (1.8 m) above any adjacent working surface must be 
provided with personal fall arrest systems, safety net systems, or positioning device systems

 Employees exposed to public vehicular traffic will be provided with, and wear; warning vests or 
other suitable garments marked with or made of reflectorized or high-visibility material
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EQUIPMENT AND TOOLS
General provisions

 GCG Construction will ensure that all equipment used at the jobsite is properly maintained and 
equipped with manufacturer recommended safety devices. Disabling or removing safety devices 
is prohibited

 All unsafe or inoperable equipment will be marked as such to prevent further use of the 
equipment

 No employee may operate equipment without being properly trained and alert to potential 
hazards. In training and in the worksite safety and health program, it also is important to include 
procedures for fast notification and investigation of accidents

All equipment, material, and construction techniques used in concrete construction and masonry work 
should meet the applicable requirements for design, construction, inspection, testing, maintenance, 
and operations as prescribed in ANSI A10.9-1970, Safety Requirements for Concrete Construction 
and Masonry Work.

Construction loads: No construction loads will be placed on a concrete structure or portion of a 
concrete structure unless the employer determines, based on information received from a person who 
is qualified in structural design, that the structure or portion of the structure is capable of supporting 
the loads.

Vertical loads: Vertical loads consist of a dead load plus an allowance for live load. The weight of 
formwork together with the weight of freshly placed concrete is dead load. The live load consists of 
the weight of workers, equipment, runways, and impact, and must be computed in pounds per square 
foot (psf) of horizontal projection.

Lateral loads: Braces and shores must be designed to resist all foreseeable lateral loads such as 
wind, cable tensions, and inclined supports, impact of placement, and starting and stopping of 
equipment. The assumed value of load due to wind, impact of concrete, and equipment acting in any 
direction at each floor line shall not be less than one hundred pounds per lineal foot of floor edge or 
two percent of total dead load of the floor, whichever is greater. Wall forms must be designed for a 
minimum wind load of ten psf, and bracing for wall forms should be designed for a lateral load of at 
least one hundred pounds per lineal foot of wall, applied at the top. Walls of unusual height require 
special consideration.

Bulk cement storage: Bulk storage bins, containers, and silos must be equipped with the following:

 Conical or tapered bottoms and mechanical or pneumatic means of starting the flow of material
 No employee shall be permitted to enter storage facilities unless the ejection system has been 

shut down and locked out
 Safety belts, harnesses, lanyards, lifelines or droplines, independently attached or attended, 

must be used properly
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Special loads: Formwork must be designed for all special conditions of construction likely to occur, 
such as unsymmetrical placement of concrete, impact of machine-delivered concrete, uplift, and 
concentrated loads. Form supports and wedges shall be checked during concrete placement to 
prevent distortion or failure.

Reinforcing steel: All protruding reinforcing steel, onto and into which employees could fall, is required 
to be guarded to eliminate the hazard of impalement.

Wire mesh rolls: Wire mesh rolls must be secured at each end to prevent recoiling action.

Guying: Reinforcing steel for walls, piers, columns, and similar vertical structures must be guyed and 
supported to prevent overturning and to prevent collapse.

Concrete buckets

 Concrete buckets equipped with hydraulic or pneumatic gates are required to have positive 
safety latches or similar safety devices installed to prevent premature or accidental dumping

 Concrete buckets must be designed to prevent concrete from hanging up on top and the sides
 Riding of concrete buckets for any purpose is prohibited, and vibrator crews must be kept out 

from under concrete buckets suspended from cranes or cableways
 When discharging on a slope, the wheels of ready-mix trucks are required to be blocked and the 

brakes set to prevent movement
 No employee is permitted to work under concrete buckets while buckets are being elevated or 

lowered into position
 To the extent practical, elevated concrete buckets must be routed so that no employee, (or the 

fewest number of employees), are exposed to the hazards associated with falling concrete 
buckets

Tremies: Sections of tremies and similar concrete conveyances must be secured with wire rope (or 
equivalent materials in addition to the regular couplings or connections).

Bullfloats: If Bullfloats are used where the handles could contact energized electrical conductors, 
they must be made of nonconductive material or insulated with a nonconductive sheath whose 
electrical and mechanical characteristics provide the equivalent protection of a handle constructed of 
nonconductive material.

Lockout/tagout procedures: No employee shall be permitted to perform maintenance or repair 
activity on equipment (such as compressors, mixers, screens, or pumps used for concrete and 
masonry construction activities) where the inadvertent operation of the equipment could occur and 
cause injury, unless all potentially hazardous energy sources have been locked out and tagged.

Concrete mixers: Concrete mixers with one cubic yard (.8 m3) or larger loading skips are required to 
be equipped a mechanical device to clear the skip of materials and guardrails installed on each side 
of the skip.
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Power concrete trowels: Powered and rotating type concrete troweling machines that are manually 
guided must be equipped with a control switch that will automatically shut off the power whenever the 
hands of the operator are removed from the equipment handles.

Concrete buggies: Concrete buggy handles must not extend beyond the wheels on either side of the 
buggy. Installation of knuckle guards on buggy handles is recommended.

Foundations: After the foundation walls are constructed, take special precautions to prevent injury 
from cave-ins in the area between the excavation wall and the foundation wall.

 The depth of the foundation/basement trench cannot exceed 7½ feet deep unless you provide 
other cave-in protection

 Keep the horizontal width of the foundation trench at least 2 feet wide. Make sure no work 
activity vibrates the soil while workers are in the trench

 Plan the foundation trench work to minimize the number of workers in the trench and the length 
of time they spend there

 Inspect the trench regularly for changes in the stability of the earth (water, cracks, vibrations, 
spoils pile). Stop work if any potential for cave-in develops and fix the problem before work 
starts again

Runways
Runways will be constructed to carry the maximum contemplated load with a safety factor of four, 
have a smooth running surface, and be of sufficient width for two buggies to pass.

Single runs to have a minimum width of forty-two inches with turnouts. Runways to have standard 
railings. Where motor driven concrete buggies are used, a minimum four inches by four inches wheel 
guard will be securely fastened to outside edge of runways.

 All concrete buggy runways that are 12 inches or more above a work surface or floor, or ramps with 
more than 4 percent incline must be considered “elevated” runways.

Exception: Small jobs utilizing only one concrete buggy, or larger jobs utilizing a one-way traffic 
pattern may be exempt from the requirements for turnouts or for sufficient width for two buggies to 
pass.

Exemption: Runways less than 12 inches above the floor or ground that are utilized by hard- powered 
buggies only, may be exempt from the guardrail and wheel guard requirements.
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Stairways and ladders

 Install permanent or temporary guardrails on stairs
 Do not store materials on stairways that are used for general access
 Keep hazardous projections out of the stairs, treads, or handrails
 Correct any slippery conditions on stairways before they are used
 Inspect ladders before use for broken rungs or other defects. Discard or repair defective ladders
 Secure ladders near the top or at the bottom to prevent them from slipping

Safe walking surfaces on concrete structural members
 Structural members with studs, dowels, or shear connectors installed on the top side must not 

be used as a walkway and/or means of access. If studs, dowels, or shear connectors are 
present, they must be covered with suitable material that will provide a walking surface as stable 
and free of hazards as one without obstructions

 Place ladders at the proper angle (1 foot out from the base for every 4 feet of vertical rise
 Extend ladders at least 3 feet above the landing to provide a handhold or for balance when 

getting on and off the ladder from other surfaces
 Do not set up a ladder near passageways or high traffic areas
 When ladders cannot be tied off, it must be located on a stable and level surface so it cannot be 

knocked over or the bottom of it kicked out
 Use ladders for their intended purpose only. Never use a ladder as a platform, runway, or as 

scaffold planks

Always face the ladder and maintain 3 points of contact when climbing a ladder

Welding and Cutting
 Perform Safety Check on all equipment
 Ensure tanks have gas and fittings are tight
 Ensure fire extinguisher is charged and available
 Inspect hoses for defects
 Ensure all PPE is available and in good condition
 All defective equipment must be repaired or replaced before use
 Remove flammables and combustibles
 Welding is not permitted on or near containers of flammable material, combustible material or 

unprotected flammable structures
 Place welding screen or suitable barricade around work area to provide a fire safety zone and 

prevent injuries to passersby (do not block emergency exits or restrict ventilation)
 Use an authorized Air Filtering Respirator, if required
 Ensure adequate ventilation and lighting
 Execute Hot Work Permit procedures
 Maintain fire watch for one hour after welding, and until all welds have cooled
 Perform final fire watch and terminate permit
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CONSTRUCTION PRACTICES
General practices

 When laying concrete block, have different sizes on hand to avoid cutting or hammering to 
make them fit

 Work in ways that minimize the amount of cement dust released
 Where possible, wet-cut rather than dry-cut masonry products
 Mix dry cement in well-ventilated areas
 Make sure to work upwind from dust sources
 Where possible, use ready-mixed concrete instead of mixing on site
 When kneeling on fresh concrete, use a dry board or waterproof kneepads to protect knees 

from water that can soak through fabric
 Remove jewelry such as rings and watches because wet cement can collect under them
 Use power tools with HEPA filters when cutting or drilling concrete
 Use a special HEPA vacuum to clean up dust, not dry sweeping
 Wear a respirator with HEPA cartridges if there is a lot of dust in the air

Certain practices associated with concrete construction contribute to risks. The use of cranes for lifting 
and placing concrete buckets, for tilt-up concrete panels, and for lifting precast members present 
hazards to the finishers and erectors.

Concrete pumping, hydro-demolition, or shotcreteing operations where high pressures are generated 
in hoses prompt safety concerns for the nozzlemen.

Reinforcement construction can involve heavy materials, protruding steel, oxyacetylene torches or 
welding equipment, and height sources, each of which introduces a safety hazard either singularly or 
in any combination.

Post-tensioning operations impart stresses nearly equal to the yield strength of pre-stressing tendons, 
which can be 250,000 psi. Such forces are dangerous to jack operators or on looking personnel. 
Precast plants with heavy table forms, consolidation equipment, and curing rooms must follow safety 
procedures.

TYPES OF CONCRETE WORK
 Concrete pumping
 Foundation work
 Rebar & working at heights
 Cast in place
 Tilt-up operations
 Lift slab operation
 Post-tensioning operations
 Finishing
 Masonry work
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Concrete Pumping

Personal Protective Equipment:

 Hard hat
 Safety goggles or glasses
 Heavy duty work shoes or boots
 Rubber boots (for clean outs)
 Work gloves (rubber when necessary)
 Long sleeved shirt (when necessary)
 Ear plugs or muffs

Equipment inspection
 Read and understand the manufacturer’s operating manual
 Check engine oil, hydraulic oil, and radiator water before operations begin
 Inspect all safety covers, instruments, gauges, grates, outriggers, and other equipment for safe 

and proper operating procedures
 Inspect safety slings, cables, and chains. All clamps should be pinned at all times, including the 

boom system
 In the cab of the truck should be a:
o Fire extinguisher
o Safety flares
o Safety reflector
o First-aid kit

General rule: One safety sling for every item hanging from the boom. The anchor point for a safety 
sling should be the boom itself, not the pipeline.

 Only one worker is to give directions to the pump operator
 Pump operators’ and the ground worker must know the proper hand signals
 Keep a minimum of 17 feet away from all electrical lines
 Water boxes must be in place when the machine is in operation
 Never reach into the valve or water box

Trailer Pumps
The following items will be checked prior to using a trailer pump:

 The condition of the truck and trailer
 The hitch is closed and secured
 The safety chain is connected
 All air and electric connections are working
 All safety pins are in place
 All equipment is secure
 All emergency shut off buttons are labeled
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Set up

 Locate pump in an area for easy access to ready mix trucks and pour
 Locate wash out area and water access
 Placing line should be short and straight
 A 90 degree bend creates as much pressure as nine ft. of straight pipe
 Clamp the steel pipeline directly to the pump reducer whenever possible
 Avoid using a rubber hose between the pump and the placing line
 It is three times as hard to pump through rubber hose as opposed to steel
 Check the pipes thickness and inspect for wear
 Frayed or worn hoses can cause kinking, which builds up unwanted pressure, causing the hose 

to jerk and rupture. Kinking can cause a hydraulic line to burst and can blow the end off a hose 
or burst a clamp

 Know the pump piston face pressure and the placing line working pressure
 Concrete poured on high rises wears out the standpipe faster than the upper line
 Raised ends on the placing line will withstand higher pressure
 Prime the pump and placing line with a mixture of slurry

During the pour
 Grease the pumps seals and bearings. Manufacturers recommend greasing every hour or every 

50 yards during the day

Remember: 

 Pumping up 200 ft. is equal to pumping 800 ft. straight out
 A 10 ft. section of 5 inch pipe contains 200 pounds of concrete

High rise pumping
 Secure the placing line or pour a concrete thrust block
 Use a shut off or switching valve in the line right after the pump
 The pipe from the valve to the clean out area must include a slurry tee
 Everyone on site needs to know who is responsible for checking and maintaining the placing 

line and clean out procedures
 Be aware of any admixtures in the concrete

Lightweight concrete
 Concrete is porous and may absorb water under the pressure of the pumping
 Person responsible for the pour should add any needed water
 Too much water can cause the rock and sand to separate, causing a plug (segregation)
 Never reach into the concrete pump valve. Use special tools
 Do not remove the grate from the hopper or operate the pump without a grate on the hopper
 Never reach into the hopper when the pump engine is running or the agitator is turning
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Clean Out (compressed air)

 Clean out should begin within 5 minutes after pumping is complete
 Verify with pump operator that the shut off valve is closed
 All pipe added to a discharge end must be lubricated by using a grout tee or adding slurry
 No one is allowed near the discharge end
 Attach a catch basket to the discharge end or use established control methods
 Position the pipe high enough to allow easy discharge
 The sponge or plug must be tight to prevent airflow around the plug into the concrete
 Connect blow out cap onto the placing line
 Connect the air hose to the blow out cap
 Open the bleeder valve
 Once the concrete is moving, close the bleeder valve and slowly add air
 After the blow out is completed, retrieve all disconnected hoses and pipe
 Insure that the air pressure has been completely relieved before working on the line

Multiple section boom pumps
 Clean set up area of debris and position pump so obstructions do not interfere
 Extend outriggers fully and lock. If the area is cramped, the outriggers on the side of the pump 

away from the pour should be jacked down
 All outriggers that feel the weight of the boom must be fully extended
 The boom must not rotate beyond an extended outrigger toward a non-extended outrigger
 Use pads and dunnage for stabilization. Make sure pads do not sink
 All truck mounted boom pumps are required to be level for safe operation. Make sure tires are 

blocked

One to One Rule: For every 1 foot of vertical drop, stay back from the base edge 1 foot. Make sure 
the base is not undercut.

 Unfold the boom sections in the proper sequence
 Make sure safety hooks or straps used for transport are not bent or binding
 Never force the boom when it is in a bind. Eliminate the problem
 Never over rotate the boom
 Never drag the hoses sideways with the boom
 Never move the truck concrete pump without folding the boom fully and placing the outrigger in 

the proper travel position
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Electrical Hazards

Lightning: Lower or fold the boom and seek shelter.

Power lines: Power lines cause electrocutions.

 Assign a spotter to watch the boom to warn if the boom comes within 17 feet of lines
 Take all necessary precautions to rectify the situation. Move to a safer area

Small line pumps: A small-line pump is defined as a pump that pumps grout or a 3/8” pea gravel mix 
through pipe and hose that has a diameter of 2 inches, 2-1/2 inches, or 3 inches. The size of any 
coarse aggregate and the proportioning of the mix will dictate the diameter of the pipe or hose that is 
required.

It is recommended that the diameter of the placing line be at least 3 times and, preferably, 4 times the 
size of the largest aggregate in the mix.

Grout may contain as little as 5 sacks of cement (470 pounds), or as much as 10 sacks (940 pounds) 
of cement per cubic yard. It may be desirable to request a retarder be added to the mix if a slow pour 
with high cement content is anticipated.

 When using a high cement content and a high ambient temperature, extreme care should be 
taken to prevent the mix from setting in the placing line

 The pump operator may make recommendations concerning the mix design or slump, but the 
contractor has the final responsibility for mix design and slump

 The pump operator should never add any water without the contractor or superintendent’s 
approval

 Check all fluid levels of the truck and concrete pump before starting the truck or pump engine
 On the pump, check the engine oil, hydraulic oil, radiator water, and flush box water

Hose and pipe: When selecting hose and pipe size, it is recommended that you remember the rule 
concerning the diameter of the largest aggregate in relation to the diameter of the placing line.

 When it is necessary to pump a long distance, it is recommended that steel pipe be used for as 
much of the distance as is practical; then rubber hoses for distribution at point or placement

 Use only raise-end fittings for pipe or hoses. The clamps must be properly adjusted to give a 
tight fit and gaskets must be used in all clamps

 Make sure all your clamps are complete with gaskets and they are clean. A clamp without a 
gasket leaks slurry and may cause a plug. It will also leak air, giving you trouble when you try to 
suck a ball back
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Inspect hoses daily: Any frayed or worn hoses should be taken out of service because of the 
increased danger of kinking or bursting. Kinking can be dangerous because it almost instantly builds 
pressure to the maximum pressure that the pumps can produce.

 When starting to pump, it is important that the first material through the placing line have the 
ability to lubricate the placing line

 If a high slump, wet grout is pumped, it may be adequate to lubricate the placing line
 When a low slump or low cement content grout is pumped, it may be necessary to add 

additional water to the first hopper full of concrete
 When a pea gravel mix is to be pumped, it is recommended that a line lubrication mixture be put 

into the hopper ahead of the concrete. This lubricating mix may be cement and water or any of 
several commercial priming products available on the market

 A number of problems may cause a plug in the line. It may be caused when starting to pump by 
a lack of lubrication in front of the grout or pea gravel. It may be caused by dirty placing lines 
that were not properly cleaned on the previous day

 A plug can be caused by the mix bleeding for segregation of the sand and aggregate. A plug 
may occur when larger stones or aggregates that are not designed to be in the mix are dropped 
into the pump hopper. It is recommended when using small diameter line that a grate with 
smaller holes be placed on the hopper to prevent large stones or other contaminants from 
entering the pump

 If plugging conditions in the pump or hose occur for and reason at all, do not attempt to use 
more power or correct the condition. Reverse the pump or release the line pressure, determine 
the cause of the plug, correct it, clean the plug, and resume pumping

 Trying to force material through under jammed conditions may result in serious injury to people 
or damage to the pump or placing line. If the hose or pipe connected to the reducer and hose 
starts to move or rise up as pressure is applied, the blockage is down the line

 Check the system until you locate a soft spot in the hose or a hollow sound with a hammer if it is 
pipe. If the reducer rises up, but the hose is soft, you know the plug is in the reducer

 Never open a coupling when the placing line is pressurized. Consult the manufacturer’s 
operation manual for the method releasing pressure from the pipeline or hose. Extreme caution 
must be taken when this condition occurs

 Plugs usually occur in reducers, and sometimes in hoses as they have more friction than pipe. 
To remove a plug when reversing does not work, first relieve the line pressure, then disconnect 
the plugged system, elevate it and tap on the plugged area with a hammer. Break down the plug 
and shake it out the end of the hose or pipe. Do not re-hook the system until the plug is 
removed
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Clean out: Immediately upon completion of placing operation, attention must be given to clean out. 
During some pours, hose and pipes can be cleaned out as they are being removed from the system. 
Do not leave your machine to help drag hose during the pour.

When the pour is complete, there are several ways to clean out the placing line depending on the 
pump you are operating.

 Clean out the hopper, dump the hopper, or pump the hopper down, and re-hook the hose to the 
pump with a sponge inside of the hose. Fill the hopper with water and pump the water through 
the hose until the sponge comes out. Never handle concrete with your bare hands, as it 
contains lime and can burn your skin

 Dump all hoses and place long hoses with one end uphill and fill lowest end with water
 After the hose is full of water, walk the hose in a rolling direction until empty, and then repeat 

using opposite end
 When cleaning inside the hopper, make sure the grate is in place and properly secured, or the 

engine is shut off, and the accumulator circuit is bled

When pumping and clean-out operations are completed, make sure your unit is safe and ready for 
travel back to your yard.

 Check to make sure that the safety chains are properly fastened and the tongue jack and 
outriggers are raised and locked in position

 Do a final walk around the truck and pump to be certain there are no loose objects that may fall 
off during travel

Pumps with placing booms: Make sure all warning labels and signs are visible and in good shape. 
When missing, replace immediately. Safety reminders are important.

Spreaders: Always communicate with your fellow workers.

 Wear the proper protective equipment. (Rubber boots, goggles, gloves)
 Plan the layout ahead of beginning operations
 Hold the pipe firmly. Pumping pressures can cause injury
 Keep moving. Do not let the concrete build up to overflow in one area
 Do not let the pipe whip
 Do not work during strong winds
 Have a spotter keep you appraised of where you are
 Only one tip hose may be safely hung from the tip of the placing boom
 The safety cable or strap between the boom pipeline and the end of the hose must be in place, 

attached, and in good working order
 All connections must be capable of handling the pressure of the pump being used
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Foundation work

Truck Placement

Effective immediately and until further notice, 29 CFR 1926.652 will not apply to house 
foundation/basement excavations when all the following conditions are present.

 The house foundation/basement excavation is less than seven and one-half feet in depth or is 
benched at least (2) feet horizontally for every five (5) feet or less of vertical height

 The minimum horizontal width (excavation face to formwork/wall) at the bottom of the 
excavation is as wide as practicable but not less than two (2) feet

 There is no water, surface tension cracks, nor other environmental conditions present that 
reduce the stability of the excavation

 There is no heavy equipment operating in the vicinity that causes vibration to the excavation 
while employees are in the excavation

 All soil, equipment, and material surcharge loads are no closer in distance to the top edge of the 
excavation than the excavation is deep

 However, when front end loaders are used to dig the excavations, the soil surcharge load must 
be placed as far back from the edge of the excavation as possible, but never closer than two (2) 
feet

 Work crews in the excavation are the minimum number needed to perform the work
 The work has been planned and is carried out in a manner to minimize the time employees are 

in the excavation

Concrete trucks, drivers, spotters
Safety: Federal regulations require every driver to record a pre-trip and post-trip inspection report.

 All drivers need a commercial driver’s license
 Stay alert to all traffic movements
 Look for workers, vehicles, or obstacles that may be in the trucks path
 Check for flat, low, or damaged tires. Repair or replace immediately
 Check for fluid leaks
 Keep chutes cleaned and stowed properly to avoid dropping concrete or stones while traveling
 The circle of safety is a perimeter check around the entire vehicle. Do this daily
 Maintain a current medical card
 Us the three point rule for getting on and off the vehicle
 Stay alert to pinch point hazards (e.g. rotating parts, chutes)
 Keep hands away from pivot points
 Do not let anyone stand or walk under the chutes or near the discharge end of the mixer
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Backing up to pump operators: Drive slowly. Know the conditions of the brakes.

 Designate a spotter. Maintain visual contact all times
 Take direction from only one spotter. The spotter and truck driver must know hand signals. 

Make sure to agree on the signal used. Stop immediately if you do not understand. (See the 
signal charts at the end of this section)

 Use only one rear view mirror (the one on the spotter) while backing up
 Never get closer than 10 ft. to the pump unless there is a clear view of the spotter
 When the spotter is not visible, stop the truck immediately. Wait until the spotter can be seen
 Do not allow any worker to move, raise, lower, adjust, or unfold the discharge chute while 

backing up

Outside of the truck: Set the parking brake before leaving the cab.

 Make sure the transmission is in neutral
 Put on a hard hat and safety glasses or goggles before leaving the cab
 Never get between the pump and the truck
 When more than one truck is delivering to the hopper, keep communicating to all workers to 

stay out

Delivering the Concrete: Learn where all E-stop switches are.

 Put the concrete into the pump hopper only when directed to do so by the pump operator
 When there is foreign matter coming from the truck into the hopper, signal the operator to stop 

the pump or hit the emergency stop switch (E-stop)
 Never reach into the hopper, while it is running, to retrieve objects
 Remember; even when the pump is stopped, the pump is remote controlled and can start up at 

any time
 Stay in direct communication with the pump operator at all times
 Some pumps are equipped with horns. Learn how to use them
 Stand away from a hopper that has to have trapped air removed from the delivery system. Wait 

for the go ahead from the pump operator
 The release of trapped air can cause hose whipping and spewing hazards
 Never stand on the hopper grate
 Never lift or move the hopper grate
 Avoid walking under any boom or outrigger
 Do not overfill the hopper. Excess concrete causes tripping hazards
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Clean up: Do not wash out the truck into the pump hopper.

 Do not allow the level of material in the hopper to become so low that air is sucked into the 
material cylinders

 If concrete is being pumped back into the truck, stay away from the hopper or stay in the cab.
 Let the pump operator handle the end hose
 Do not drive under the boom when pulling away. Have the operator move the boom or take a 

different path off the job
 Make sure all workers are a safe distance before pulling away

Electrocution: When a boom becomes energized by touching an electrical wire, the electricity 
passing through the concrete going into the hopper will energize the truck. A worker touching the truck 
can be electrocuted.

 Monitor boom movements
 Alert operator when boom moves closer than 17 ft. to any electrical wire
 Never stand on a concrete pipeline when it is in use. Never touch the pipe, clamps, or hoses
 Move away from pipelines that are being worked on. When pressure is still in the line and the 

line is opened, concrete will be spewed at a high velocity
 Use the 3 point rule for getting on and off the truck. The three point rule is one foot and two 

hands or vice versa
 Never carry loads or objects that could cause you to lose your balance and fall
 Keep a safe distance when monitoring the hopper
 Never look into the end of a connected pipe or hose
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The spotter and driver must know the following hand signals:

DRIVE IN BACK IN BACK UP

PULL FORWARD STOP RAISE CHUTE/LOWER CHUTE

START POURING MORE WATER STOP POURING
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Signals: The spotter and truck driver must know hand signals. Make sure to agree on the signal 
used. Stop immediately if you do not understand. Only one spotter gives signals.

START PUMP
(SPEED UP)

SLOW PUMP STOP PUMP LITTLE BIT

ADD WATER
(FOUR GALLONS)

ALL DONE
(CLEAN UP)

BOOM UP

BOOM LEFT BOOM RIGHT OPEN CLOSE

STOP BOOM BOOM DOWN RELIEVE (TWO TAPS)
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REBAR & WORKING AT HEIGHTS
Handling rebar

 Cut rebar will always have sharp chisel ends that can cause lacerations and puncture wounds. 
Rebar often has scale, rust, or burs that can cause abrasions or lacerations. Wear proper 
personal protective equipment such as heavy leather gloves when working with rebar

 When manually bending rebar, make sure you have a firm footing and a firm grip on the bar. Do 
not place your entire weight on the bar being bent, to prevent falling, if the bar should slip or 
break

 Use mechanical hoists or lifts to handle heavy bundles of rebar
 When carrying full lengths of rebar, lift the load forward of center, letting the trailing end drag, if 

necessary, to prevent the front end from whipping and possibly catching on the ground, 
coworkers, or other objects

Fall-protection for rebar and concrete formwork
Workers on the face of formwork or reinforcing steel are required to use fall protection if they are six 
feet or more above a lower level. Workers and employers can choose from among the following types 
of fall protection: personal fall-arrest systems, safety nets, or positioning-device systems.

Personal fall-arrest systems: Personal fall-arrest systems are designed to stop a worker from free 
falling to a lower level. A personal fall arrest system consists of an anchorage, connectors, and a full 
body harness.

 Other system components may include a lanyard, a lifeline, and a deceleration device. These 
components must be used only for fall protection and not for any other purpose

 If the system, or any system component, is subjected to a fall, it must be immediately removed 
from service and cannot be used again until a competent person determines it is undamaged

Competent person: A competent person is capable of identifying existing and predictable hazards in 
the work environment and who has authorization to take prompt measures to eliminate the hazards.

 Use a personal fall-arrest system as fall protection when you are constructing standard forms or 
doing dismantling work, exterior building work, or erecting precast concrete members

Safety-net systems: Safety-net systems consist of mesh nets, panels, connectors, and other impact-
absorbing components. Use safety nets as fall protection for doing standard formwork, slipform work, 
and erecting precast concrete members. Rebar and
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Positioning-device systems: Positioning-device systems are the most appropriate type of personal 
fall-protection for working on and placing rebar. A positioning-device system enables one person to 
work on a vertical surface with both hands free and it limits free-fall distance to two feet or less.

 The difference between a positioning device system and a personal fall-arrest system is that a 
positioning-device system supports a worker on an elevated surface and limits a fall to two feet

 A personal fall arrest system, on the other hand, prevents a worker from free falling more than 
six feet

The major components of a positioning-device system are: 

 Body support: a body belt or full body harness
 Connectors and connecting assemblies: a chain/ web rebar assembly or rope/web lanyard, 

snaphooks, and D-rings
 Anchorage connector: a carabiner or snaphook
 Anchorage: a rebar or other support structure

Positioning-device systems must meet the following requirements:

Body support: A body belt must limit the maximum arrest force on a worker to 900 pounds and 
cannot be used for any purpose other than personal fall protection. A body harness must limit the 
maximum arrest force to 1,800 pounds and must be used only for fall protection.

 Make sure the body belt or harness has side D-rings, or a single front D-ring for positioning. 
(Rear D-rings are for fall arrest only)

 Use a body belt or full body harness that is properly fitted; belts and harnesses come in different 
sizes. Body belts must not ride up and compress the rib cage

Connectors and connecting assemblies: Connecting assemblies must have a minimum tensile 
strength of 5,000 pounds. Snaphooks and D-rings must be proof-tested to a minimum tensile load of 
3,600 pounds without cracking, deforming, or breaking.

 They must be made of dropforged steel or equivalent materials, the finish must be corrosion-
resistant, and the surfaces smooth. The dimensions of snaphooks must be compatible with the 
members to which they are connected or the snaphooks must be of the double-locking type to 
prevent roll out

Anchorage: Positioning-device systems must be secured to an anchorage that can support at least 
twice the potential impact load of a worker’s fall or 3,000 pounds, whichever is greater.

 Be sure to inspect positioning device systems for wear, damage, or deterioration before using 
them. Remove defective components from service
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Climbing rebar: Workers may free-climb concrete forms and rebar to reach work areas. The maximum 
free-climbing height is 24 feet. The horizontal bars must be spaced not less than six inches, or more 
than 16 inches on center.

 When rebar spacing is more than 16 inches on center, use a ladder or lift to reach work areas. 
Upon reaching a work area, you must use a personal fall-arrest system, safety net, or 
positioning-device system for fall protection

 Check the rebar’s rigidity before climbing it. If it’s not rigid, brace it to meet the required 3,000-
pound anchor load requirement

 Avoid climbing overhanging rebar or forms. This type of climbing increases your risk of falling 
and overexerting your muscles and joints

 If you have to work on overhanging objects, use a powered elevated lift or ladder

Capping rebar: Whenever you work above rebar that protrudes from the floor, cover the rebar with 
protective caps that will prevent you from being impaled if you fall. Cap rebar protruding horizontally to 
prevent scrapes, cuts, or eye injuries.

Standard formwork: When you work on standard forms more than six feet above a lower level, you 
must use appropriate fall protection (personal fall-arrest, safety net, or positioning- device systems) or 
work from a platform such as a carpenter bracket scaffold. Railings on work platforms must be 42+3 
inches high. Include midrails and toeboards if people are working below.

 When you climb standard forms with walers or crossties to gain access to a work area, make 
sure the climbing members are no more than 16 inches apart. Use a ladder or lift to reach the 
work area if the climbing members are spaced more than 16 inches apart. Ladder rungs must 
offer reliable footing. Tie off an unstable ladder so that it is anchored at the access to the work 
area and at the ladder’s base

Note: Walers have depths ranging from 1 1/2 inches to 3 1/2 inches. The smaller walers do not offer 
much toehold. Use caution when you climb walers with narrow depths.

 If you are doing dismantling or erecting work outside protective guardrails, you must use a 
personal fall-arrest system

 When rebar protrudes from wall forms that you are dismantling, you may tie off to the exposed 
rebar if it’s strong enough and if you can’t slide off the end. A number three, grade 60, bar 
(0.375-inches diameter) has ultimate shear strength of about 6,000 pounds. A number-four 
grade 60 bar (0.500 in diameter) has a shear strength of 8,000 pounds

 Do not walk, sit, or stand on top of wall forms

Slipforms: Workers using slipforms are usually protected from falls by safety-net systems or catch 
platforms attached to the forms by carpenter brackets. Special hooks that anchor directly to slipforms 
are available, too. Follow the manufacturer’s recommendations and instructions if you use these 
hooks.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 23-25
239-825-7566

CAST IN PLACE CONCRETE
Requirements for formwork

 Formwork must be designed, fabricated, erected, supported, braced, and maintained so that it 
will be capable of supporting without failure all vertical and lateral loads that may reasonably be 
anticipated to be applied to the formwork

 Formwork that is designed, fabricated, erected, supported, braced, and maintained will be 
deemed to meet all requirements

 Any form, regardless of size, must be planned, designed, and constructed with an adequate 
factor of safety

 In addition to computable loading, additional form pressures may result from impact during 
concrete placement, sudden lowering of temperatures retarding the set and increasing the liquid 
head or static pressure, vibrations of the form or concrete, uneven stressing resulting from 
failure or weakening of form members, or impact from concrete buckets or placing equipment

 As a result, an adequate factor of safety is required to offset these unpredictable conditions
 The thoroughness of planning and design shall be governed by the size, complexity, and 

intended use of the form
 Formwork which is complex in nature or which will be subjected to unusually high concrete 

pressures must be designed or approved for use by an engineer or experienced form designer
 Drawings or plans, including all revisions, for the jack layout, formwork (including shoring 

equipment), working decks, and scaffolds, shall be available at the jobsite

Shoring and reshoring: All shoring equipment must be inspected prior to erection to determine that it 
is as specified in the shoring layout.

 A shoring layout must be prepared or approved by a person qualified to analyze the loadings 
and stresses that are induced during the construction process

 A copy of the shoring layout is required to be available at the jobsite
 The shoring layout shall include all details of the specification, including unusual conditions such 

as heavy beams, sloping areas, ramps, and cantilevered slabs, as well as plan and elevation 
views

 Shoring equipment found to be damaged such that its strength is reduced to less than that 
required must not be used for shoring

 Erected shoring equipment shall be inspected immediately prior to, during, and immediately 
after concrete placement

 Upon inspection, shoring equipment that is found to be damaged or weakened must be 
immediately removed and replaced

 The sills for shoring shall be sound, rigid, and capable of carrying the maximum intended load 
without settlement or displacement
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 All base plates, shore heads, extension devices, and adjustment screws must be in firm contact, 
and secured when necessary, with the foundation and the form

 Eccentric loads on shore heads and similar members are prohibited unless these members 
have been designed for such loading

 The minimum total design load for any shoring used in slab and beam structures must be at 
least one hundred pounds per square foot for the combined live and dead load regardless of 
slab thickness; however, the minimum allowance for live load and formwork must be not less 
than twenty pounds per square foot in addition to the weight of the concrete

 Additional allowance for live load will be added for special conditions other than when placing 
concrete for standard-type slabs and beams

 Shoring must also be designed to resist all foreseeable lateral loads such as wind, cable 
tensions, inclined supports, impact of placement, and starting and stopping of equipment

 The assumed value of load due to wind, impact of concrete, and equipment acting in any 
direction at each floor line shall not be less than one hundred pounds per lineal foot of floor 
edge or two percent of total dead load of the floor, whichever is greater

 When motorized carts are used, the design load is required to be increased twenty-five pounds 
per square foot

 The design stresses for form lumber and timbers shall be within the tolerance of the grade, 
condition, and species of lumber used

 The design stresses used for form lumber and timber must be shown on all drawings, 
specifications, and shoring layouts

 All load-carrying timber members of scaffold framing shall be a minimum of 1500 f (stress 
grade) construction grade lumber. All dimensions are nominal sizes except that where rough 
sizes are noted, only rough or undressed lumber of the size specified will satisfy minimum 
requirements

 When shoring from soil, an engineer or other qualified person must determine that the soil is 
adequate to support the loads that are to be placed on it

 Precautions must be taken so that weather conditions do not change the load-carrying 
conditions of the soil below the design minimum

 When shoring from fill, or when excessive earth disturbance has occurred, an engineer or other 
qualified person must supervise the compaction and reworking of the disturbed area and 
determine that it is capable of carrying the loads that are to be imposed upon it

 Suitable sills are required to be used on a pan or grid dome floor or any other floor system 
involving voids where vertical shoring equipment could concentrate an excessive load on a thin 
concrete section

 When temporary storage of reinforcing rods, material, or equipment on top of formwork 
becomes necessary, these areas must be sufficient to meet the loads

 If any deviation in the shoring plan is necessary because of field conditions, the person who 
prepared the shoring layout must be consulted for approval of the actual field setup before 
concrete is placed
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 The shoring setup must be checked to ensure that all details of the layout have been met
 The completed shoring setup must be a homogenous unit or units and is required to have the 

specified bracing to give it lateral stability
 The shoring setup must be checked to make certain that bracing specified in the shoring layout 

for lateral stability is in place
 All vertical shoring equipment must be plumb. Maximum allowable deviation from the vertical is 

one eighth inch in three feet. If this tolerance is exceeded, the shoring equipment must not be 
used until readjusted within this limit

 Upon inspection, shoring equipment that is found to be damaged or weakened must be 
immediately removed and replaced

 Shoring equipment must not be released or removed until the approval of a qualified engineer 
has been received

 Removal of shoring equipment must be planned so that the equipment that is still in place is not 
overloaded

 Slabs or beams, which are to be reshored, should be allowed to take their actual permanent 
deflection before final adjustment of reshoring equipment is made

 While the reshoring is underway, no construction loads are to be permitted on the partially-cured 
concrete

 The allowable load on the supporting slab must not be exceeded when reshoring
 The reshoring must be thoroughly checked to determine that it is properly placed and that it has 

the load capacity to support the areas that are being reshored

Tubular welded frame shoring
 Metal tubular frames used for shoring must have allowable loads based on tests conducted 

according to the Recommended Procedure for Compression Testing of Scaffolds and Shores, of 
the Scaffolding & Shoring Institute

 Design of shoring layouts must be based on allowable loads that were obtained using test 
procedures and on at least a two and one-half to one safety factor

 All metal frame shoring equipment will be inspected before erection
 Metal frame shoring equipment and accessories must not be used if heavily rusted, bent, 

dented, re-welded, or having broken weldments or other defects
 All locking devices on frames and braces must be in good working order, coupling pins must 

align the frame or panel legs, pivoted cross braces must have their center pivot in place, and all 
components are required to be in a condition similar to that of original manufacture

 When checking the erected shoring frames with the shoring layout, the spacing between towers 
and crossbrace spacing must not exceed that shown on the layout and all locking devices are 
required to be in the closed position

 Devices for attaching the external lateral stability bracing must be securely fastened to the legs 
of the shoring frames
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 All base plates, shore heads, extension devices, or adjustment screws are required to be in firm 
contact with the footing sill and the form material, and shall be snug against the legs of the 
frames

 Eccentric loads on shore heads and similar members must be prohibited unless the shore 
heads have been designed for such loading

 When formwork is installed at an angle, or sloping, or when the surface shored from is sloping, 
the shoring must be designed for such loading

 Adjustment screws will not be adjusted to raise formwork after the concrete is in place

Tube and coupler shoring
 Tube and coupler towers used for shoring must have allowable loads based on tests conducted 

according to the Recommended Procedure for Compression Testing of Scaffolds and Shores, of 
the Scaffolding & Shoring Institute

 Design of shoring layouts must be based on working loads that were obtained using the test 
procedures on at least a two and one-half to one safety factor

 All tube and coupler components must be inspected before being used
 Tubes of shoring structures that are heavily rusted, bent, dented, or having other defects will not 

be used
 Couplers (clamps) must not be used if deformed, broken, or having defective or missing threads 

on bolts, or other defects
 The material used for the couplers (clamps) must be of a structural type such as dropforged 

steel, malleable iron, or structural grade aluminum. Gray cast iron cannot be used
 When checking the erected shoring towers with the shoring layout, the spacing between posts 

must not exceed that shown on the layout, and all interlocking of tubular members and tightness 
of couplers should be checked

 All base plates, shore heads, extension devices, or adjustment screws must be in firm contact 
with the footing sill and the form material, and shall be snug against the posts

 Eccentric loads on shore heads and similar members must be prohibited unless the shore 
heads have been designed for such loading

 Special precautions must be taken when formwork is at angles, or sloping, or when the surface 
shored from is sloping

 Adjustment screws must not be adjusted to raise formwork after the concrete is in place
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Single post shores

 When checking erected single post shores with the shoring layout, the spacing between shores 
in either direction must not exceed that shown on the layout, and all clamps, screws, pins, and 
all other components must be in the closed or engaged position

 For stability, single post shores are required to be horizontally braced in both the longitudinal 
and transverse directions. Diagonal bracing must also be installed. Such bracing will be installed 
as the shores are being erected

 Devices that attach to the external lateral stability bracing must be securely fastened to the 
single post shores

 All base plates or shore heads of single post shores must be in firm contact with the footing sill 
and the form material

 Whenever single post shores are used in more than one tier, the layout must be designed and 
inspected by a structural engineer

 Eccentric loads on shore heads is prohibited unless the shore heads have been designed for 
such loading

 When formwork is at an angle, or sloping, or when the surface shored from is sloping, the 
shoring must be designed for such loading

Adjustment of single post shores to raise formwork must not be made after concrete is in place.

Fabricated single post shores
 The clamp used for adjustable timber single post shores must have working load ratings based 

on tests conducted according to the standard test procedures for fabricated single post shores 
in the Recommended Procedure for Compression Testing of Scaffolds and Shores, Scaffolding 
& Shoring Institute, and on at least a three to one safety factor

 Shoring layouts are required to be made using working loads which were obtained using test 
procedures and on at least a three to one safety factor

 All fabricated single post shores must be inspected before being used
 Fabricated single post shores cannot be used if heavily rusted, bent, dented, rewelded, or 

having broken weldments or other defects. If they contain timber, they must not be used if 
timber is split, cut, has sections removed, is rotted, or otherwise structurally damaged

 All clamps, screws, pins, threads, and all other components are required to be in a condition 
similar to that of original manufacture

Adjustable timber single post shores
 The clamp used for adjustable timber single post shores must have working load ratings based 

on tests conducted according to the standard test procedures for fabricated single post shores 
in Recommended Procedure for Compression Testing of Scaffolds and Shores, Scaffolding & 
Shoring Institute, 1967, and on at least a three to one safety factor
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 Timber used must have the safety factor and allowable working load for each grade and species 
as recommended in the Tables for wooden columns in the Wood Structural Design Data Book, 
National Forest Products Association, 1970

 The shoring layout must be made using the allowable load obtained by using the test procedure 
for the clamp or Tables for timber

 All timber and adjusting devices to be used for adjustable timber single post shores must be 
inspected before erection

 Timber must not be used if it is split, cut, has sections removed, is rotted, or otherwise 
structurally damaged

 Adjusting devices may not be used if heavily rusted, bent, dented, rewelded, or having broken 
weldments or other defects

 All nails used to secure bracing on adjustable timber single post shores must be driven home 
and the point of the nail bent over

Timber single post shores:
 Timber used as single post shores must have the safety factor and allowable working load for 

each grade and species as recommended in the Tables for wooden columns in the Wood 
Structural Design Data Book, National Forest Products Association

 The shoring layout must be prepared using working loads obtained from the tables referred to 
above

 All timber to be used for single post shoring must be inspected before erection
 Timber must not be used if it is split, cut, has sections removed, is rotted, or is otherwise 

structurally damaged
 All nails used to secure bracing on timber single post shores must be driven home and the point 

of the nail bent over

Tiered single post shores
Whenever single post shores are used one on top of another (tiered), the employer must comply with 
the following specific requirements in addition to the general requirements for formwork:

 The design of the shoring must be prepared by a qualified designer and the erected shoring will 
be inspected by an engineer qualified in structural design

 The single post shores are required to be vertically aligned
 The single post shores must be spliced to prevent misalignment
 The single post shores are required to be adequately braced in two mutually perpendicular 

directions at the splice level. Each tier must also be diagonally braced in the same two 
directions

 Adjustment of single post shores to raise formwork must not be made after the placement of 
concrete

 Reshoring must be erected, as the original forms and shores are removed, whenever the 
concrete is required to support loads in excess of its capacity
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Vertical slip forms

 Slip forms will be designed, constructed, and the form movement carried out, under the 
immediate supervision of a person or persons experienced in slip form design and operation. 
Drawings prepared by a qualified engineer, showing the jack layout, formwork, working decks, 
and scaffolding, must be available at the jobsite, and followed

 The steel rods or pipe on which the jacks climb, or by which the forms are lifted, must be 
designed for this purpose. Such rods must be adequately braced where not encased in concrete

 Forms must be designed to prevent excessive distortion of the structure during the jacking 
operation

 All vertical slip forms must be provided with scaffolding or work platforms completely encircling 
the area of placement

 Jacks and vertical supports must be positioned in such a manner that the loads do not exceed 
the rated capacity of the jacks

 The jacks or other lifting devices are required to be provided with mechanical dogs or other 
automatic holding devices to support the slip forms whenever failure of the power supply or 
lifting mechanism occurs

 The form structure must be maintained within all design tolerances specified for plumbness 
during the jacking operation

 Lifting must proceed steadily and uniformly and must not exceed the predetermined safe rate of 
lift. A jacking system, which provides precise, simultaneous movement of the entire form in 
small preselected increments, is recommended for large structures

 Workers placing reinforcing steel must comply with the requirements when working above the 
scaffold level

 The total allowable load on slip form platforms is required to be determined by the design 
engineer and enforced by the field supervisor

 Lateral and diagonal bracing of the forms must be provided to prevent excessive distortion of 
the structure during the sliding operation

 While the slide is in operation, the form structure must be maintained in line and plumb
 A field supervisor experienced in slip form construction is required to be present on the deck at 

all times

Placing and removal of forms: When moved or raised by crane, cableway, A-frame, or similar 
mechanical device, forms must be securely attached to slings having a minimum safety factor of five. 
Use of No. 9 tie wire, fiber rope, and similar makeshift lashing is prohibited

 Taglines must be used when moving panels or other large sections of forms by crane or hoist
 All hoisting equipment, including hoisting cable used to raise and move forms must have a 

minimum safety factor incorporated in the manufacturer's design, and the manufacturer's 
recommended loading cannot be exceeded
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 Field-fabricated or shop-fabricated hoisting equipment must be designed or approved by a 
registered professional engineer, incorporating a minimum safety factor of five in its design. 
panels and built-up form sections shall be equipped with metal hoisting brackets for attachment 
of slings

 Forms intended for use where there is a free fall of over ten feet must be equipped with 
adequate scaffolding and guardrails, or employees working on the forms will be protected from 
falls during forming and stripping operations

 Vertical forms being raised or removed in sections, must not be released until adequately 
braced or secured. Overhead forms may not be released until adequately braced or secured

 Workers or others at lower levels must be protected from falling materials. Appropriate warning 
signs must be erected along walkways

 Forms must not be removed until the concrete is cured. The concrete is required to be 
adequately set in order to permit safe removal of the forms, shoring, and bracing

 Engineer's specifications and local building codes will be adhered to in determining the length of 
time forms should remain in place following concrete placement. In addition, tests will be made 
on field-cured concrete specimens in order to insure that concrete has obtained sufficient 
strength to safely support the load prior to removal of forms

PRECAST CONCRETE AND TILT-UP OPERATIONS
 It must be the responsibility of the contractor to use compatible accessories
 The design capacity of all lifting devices and accessories must be known and only devices and 

accessories with the appropriate capacity will be used
 Prior to pouring the panels of a tilt-up type construction job, a set of plans or job specifications, 

including lifting procedures, must be drawn up
 These plans are required to be at the job site and made available upon request
 Any changes made in the rigging procedure of a tilt-up panel or slab must provide the same 

degree of safety as required by the original plans

The plans or specifications must contain the following information:

 The type, size, and location of all lifting inserts
 The type, size, and location of all brace inserts or fittings for guy wires in each panel and floor or 

support
 The size of braces or guys to be used
 The compression strength that concrete panels must attain prior to being lifted
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The following conditions must be included in the erection process and are required to be incorporated 
in the design plan:

 Braces and all associated components of the bracing system must be designed to incorporate a 
safety factor of one and one-half to resist any normal stresses to which they may be subjected, 
including normal high wind velocity pressures for the area

 Precast concrete wall units, structural framing, and tilt-up wall panels will be adequately 
supported to prevent overturning and to prevent collapse until permanent connections are 
completed

 Floor braces used to secure panel sections must be placed at an angle of not less than forty-five 
degrees or more than sixty degrees from horizontal when physically possible to install in this 
manner

 The bracing on all panel sections will be installed prevent the panel from accidentally rotating
 Each panel section not secured by other means must have a minimum of two braces. The 

braces must be installed in such a manner as to evenly distribute the load or guy wires, when 
properly installed, may be used in lieu of stiff leg braces

 If braces are attached to a panel or slab by bolts tightened into inserts installed in holes drilled in 
concrete, the type of inserts used and method of installation must be such as to develop the 
required strength to be maintained for the bracing system

 Inserts to be installed for lifting sections of tilt-up precast panels will be designed mechanically 
to maintain a safety factor of three

 Lifting inserts which are embedded or otherwise attached to precast concrete members, other 
than the tilt-up members, must be capable of supporting at least four times the maximum 
intended load applied or transmitted to them

 The compression strength of the concrete shall be such that when the proper type, size, and 
amount of inserts are installed a minimum safety factor of two will be maintained

 Lifting hardware must be capable of supporting at least five times the maximum intended load 
applied or transmitted to the lifting hardware

 Lifting bolts or other lifting devices that have been bent, worn, or are defective are required to be 
discarded

 The upper and lower sections of telescoping type braces must be secured by high tensile steel 
pins or bolts which provide adequate shear strength and which will positively secure against 
accidental removal

 Manufactured products must not be altered in any manner that would reduce the safe working 
load to less than its original value

 Inserts shall be positioned so that bolts, or lifting devices, when inserted, will be perpendicular to 
the face on which they are placed
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Design of the panels and layout of the pour must be made in such a manner so that when picking, the 
top of the panel will be away from the crane.

If this is not possible, the contractor must consult with a representative of the department and the 
crane company involved, determining the procedure to be followed in lifting and placing it in its 
permanent position, safely.

 Panels must be lifted and handled so that they will not strike the hoisting equipment, in case of 
failure

 Physical stops will be provided which will prevent the bottom edge of a panel being set from 
slipping off the edge of its supporting structure

 Tilt-up panels must not be set when there is a possibility that wind velocity would create a 
hazardous condition

 A qualified signalperson must be designated, and must consult with the crane operator on lifting 
procedures, prior to making the pick. The signalperson shall be located in such a position during 
the pick of the panel that they can observe both the crane operator and the employees working 
in the immediate area

 During the lifting process, workers must keep clear of the underside of the panel
 Persons not involved in the lifting process must be kept clear of the hazardous area near where 

panels are being raised, moved, or placed
 If braces must be removed temporarily during construction, other effective means will be 

provided to safely support the panel during the interim period
 Each panel is required to be properly braced or otherwise secured prior to removal of the 

hoisting equipment
 Short panels or sections not otherwise supported by floor, footings, columns or other structure, 

will be properly shored

When doing tilt-up work:

 Make sure wall anchors are cast in the wall when it is formed on the ground
 Attach braces to the wall before the lift
 Install appropriately sized bolts and shackles to do the lift
 After the wall is tilted into place, secure the braces at an appropriate angle before the lifting 

cables are released
 Stand clear of the wall and out of its drop zone until it is securely braced
 Use appropriate fall-protection equipment to walk or straddle upper wall areas
 Use ladders to gain access to the upper wall area

Precast concrete: When you erect precast concrete members such as wall panels and columns, or 
do related work such as grouting precast members and you are six feet or more above a lower level: 
you must be protected from falling by one of the following methods:

 Guardrail systems
 Safety-net systems
 Personal fall-arrest systems
 A written fall protection plan and a controlled-access zone
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A fall protection plan allows workers doing precast concrete erection work to use alternative fall- 
protection systems or methods when conventional systems are infeasible.

However, the employer must be able to show that conventional systems aren’t practical or that they 
pose a greater safety hazard to workers than other alternatives.

Employers must make sure these plans meet other requirements as well.

A controlled-access zone is created by erecting a control line, or lines, to restrict access to a work 
area. The control line warns others that access to the zone is limited to authorized workers. You must 
have a safety monitor to warn workers of fall hazards within the controlled- access zone.

Exterior building work: If you work on an unguarded surface or an exterior wall six or more feet 
above a lower level, you must use ladders, lifts, or appropriate fall protection (such as a personal fall-
arrest system, safety-net system, or positioning-device system).

Ladders: Falls from ladders occur frequently among workers doing rebar and exterior building work. 
Most ladder falls involve portable ladders that move, tilt, or shift while a worker is climbing or 
descending.

Keep in mind the following points when using a ladder:

 If the ladder is not stable, tie it off (at the top and bottom) before climbing it
 Stay within the side rails when climbing or working from a ladder. You can reach out from a 

ladder, but your torso must remain within the side rails
 Face the ladder when climbing or descending it. Don’t try to carry objects that could cause you 

to lose your balance. Keep hands free to grasp the ladder

Protective equipment: When working with concrete, wear protective clothing and equipment 
appropriate for the task. Important items are gloves, safety glasses, leatherwork shoes, and a hard 
hat.

Employers must be aware of workplace fall hazards and take appropriate action to eliminate or 
minimize those hazards. They should select appropriate fall protection for a particular area or 
operation and train workers to use it correctly.
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LIFT-SLAB OPERATIONS
 Lift-slab operations must be designed and planned by a registered professional engineer who 

has experience in lift-slab construction
 Such plans and designs must be implemented by the employer and shall include detailed 

instructions and sketches indicating the prescribed method of erection
 These plans and designs must also include provisions for ensuring lateral stability of the 

building/structure during construction
 Jacks/lifting units must be marked to indicate their rated capacity as established by the 

manufacturer
 Jacks/lifting units must not be loaded beyond their rated capacity as established by the 

manufacturer
 Jacking equipment must be capable of supporting at least two and one-half times the load being 

lifted during jacking operations and the equipment shall not be overloaded. For the purpose of 
this provision, jacking equipment includes any load bearing component which is used to carry 
out the lifting operation(s)

Such equipment includes, but is not limited to, the following: Threaded rods, lifting attachments, lifting 
nuts, hook-up collars, T-caps, shearheads, columns, and footings.

 Jacks/lifting units must be designed and installed so that they will neither lift nor continue to lift 
when they are loaded in excess of their rated capacity

 Jacks/lifting units will have a safety device installed which will cause the jacks/lifting units to 
support the load in any position in the event any jack/lifting unit malfunctions or losses [loses] its 
lifting ability

 Jacking operations will be synchronized to ensure even and uniform lifting of the slab. During 
lifting, all points at which the slab is supported will be kept within 1/2 inch of that needed to 
maintain the slab in a level position

 If leveling is automatically controlled, a device will be installed that will stop the operation when 
the ½ inch tolerance is exceeded, or where there is a malfunction in the jacking (lifting) system

 If leveling is maintained by manual controls, the controls must be located in a central location 
and attended by a competent person while lifting is in progress. The competent person must be 
experienced in the lifting operation and with the lifting equipment being used

 The maximum number of manually controlled jacks/lifting units on one slab shall be limited to a 
number that will permit the operator to maintain the slab level within specified tolerances, but in 
no case shall that number exceed 14

 No employee, except those essential to the jacking operation, is permitted in the 
building/structure while any jacking operation is taking place unless the building/structure has 
been reinforced sufficiently to ensure its integrity during erection
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 The phrase “reinforced sufficiently to ensure its integrity” means that a registered professional 
engineer, independent of the engineer who designed and planned the lifting operation, has 
determined from the plans that if there is a loss of support at any jack location, that loss will be 
confined to that location and the structure as a whole will remain stable

Under no circumstances, will any employee who is not essential to the jacking operation be permitted 
immediately beneath a slab while it is being lifted.

A jacking operation begins when a slab or group of slabs is lifted and ends when such slabs are 
secured (with either temporary connections or permanent connections).

 When making temporary connections to support slabs, wedges must be secured by tack 
welding, or an equivalent method of securing the wedges to prevent them from falling out of 
position. Lifting rods may not be released until the wedges at that column have been secured

 All welding on temporary and permanent connections must be performed by a certified welder, 
familiar with the welding requirements specified in the plans and specifications for the lift-slab 
operation

 Load transfer from jack/lifting units to building columns must not be executed unit the welds on 
the column shear plates (weld blocks) are cooled to air temperature

 Jacks/lifting units shall be positively secured to building columns so that they do not become 
dislodged or dislocated

 Equipment must be designed and installed so that the lifting rods cannot slip out of position, or 
GCG Construction will institute other measures to provide positive connection between the 
lifting rods and attachments and will prevent components from disengaging during lifting 
operations

Non-mandatory lift-slab operations: Operations may require the removal of employees from the 
building/structure during jacking operations unless an independent registered professional engineer, 
other than the engineer who designed and planned the lifting operation, has determined that the 
building/structure has been sufficiently reinforced to insure its integrity.

One method to comply with this provision is to ensure that continuous bottom steel is provided in 
every slab and in both directions through every wall or column head area.

Column head area means the distance between lines that are one and one half times the thickness of 
the slab or drop panel. These lines are located outside opposite faces of the outer edges of the 
shearhead sections.

The amount of bottom steel must be established by assuming loss of support at a given lifting jack 
and then determining the steel necessary to carry, by catenary action over the span between 
surrounding supports, the slab service dead load, plus any service dead and live loads likely to be 
acting on the slab during jacking.

The surrounding supports must be capable of resisting any additional load transferred to them 
because of the loss of support at the lifting jack.
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PRE-STRESSED AND POST-STRESSED CONCRETE OPERATIONS
Anchor fitting: In utilizing anchor fittings for tensioned strands, the recommendations and 
instructions of the supplier concerning installation, maintenance, and replacement will be followed. 
Tools and strand vices must be kept clean and in good repair.

Safety factor
 Expendable strand deflection devices used to pretension concrete members must have a 

minimum safety factor of two
 Reusable strand deflection devices shall have a minimum safety factor of three

Jacking operations
 During jacking operations of any tensioning element or group of tensioning elements, the 

anchors must be kept turned up close to the anchor plate
 No one is permitted to stand in line or directly over the jacking equipment during tensioning 

operations
 Employees shall not stand behind the jack during tensioning operations
 Deadheads used in post tensioning of tendons must be the type that will increase the grip on 

the cable as the tension is increased
 Proper means and equipment will be used to prevent over-tensioning of the tendons
 Only qualified workers are required to perform this type work

Jacking and pulling equipment: Pulling headers, bolts, and hydraulic rams will be inspected 
frequently for indication of fatigue, and the threads on bolts and nuts inspected for diminishing 
cross section.

Storage: Stressed members must be stored on a level base and adequately supported during storage 
and transportation to prevent tipping.

Rigging
 Stressed members must be handled at pick points specifically designated on the manufacturer's 

drawings
 Stressed members will be lifted with lifting devices recommended by the manufacturer or the 

engineer in charge
 No one is allowed under stressed members during lifting and erection
 No employee (except those essential to the post-tensioning operations) is permitted to be 

behind the jack during tensioning operations
 Signs and barriers will be erected to limit employee access to the post- tensioning area during 

tensioning operations
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Concrete finishing

Concrete finishing methods are used for bridge deck rehabilitation, paint removal, curing compound 
removal, and final surface finish appearances. Methods include sand blasting, shot blasting, grinding, 
or high pressure water blasting. Stormwater and non-stormwater exposed to concrete finishing by-
products may have a high pH and may contain chemicals, metals, and fines.

Proper procedures and implementation of appropriate BMPs can minimize the impact that concrete-
finishing methods may have on stormwater and non-stormwater discharges.

 Scaffolds for use of cement finishers must comply with all scaffolding requirements
 Where grinders, chippers, and other equipment is used which creates a thrust force while 

working on scaffolding, such scaffold must be securely tied to a structure or held in with 
weighted drop lines

 Grinding and dressing operations carried on within closed rooms, stairwells, elevator shafts, 
etc., must be provided with forced air ventilation

 Grinding machine operators are required to wear respirators whenever machines are in 
operation or where a dust hazard exists

 Workers engaged in grinding, chipping, or sacking concrete must wear eye protection

Implementation
These procedures apply to all construction locations where concrete finishing operations are 
performed.

 Collect and properly dispose of water from high-pressure water blasting operations
 Collect contaminated water from blasting operations at the top of slopes. Transport or dispose 

of contaminated water while using BMPs such as those for erosion control
 Direct water from blasting operations away from inlets and watercourses to collection areas for 

infiltration or other means of removal (dewatering)
 Protect inlets during sandblasting operations
 Concrete Waste Management for disposal of concrete based debris
 Minimize the drift of dust and blast material as much as possible by keeping the blasting nozzle 

close to the surface
 When blast residue contains a potentially hazardous waste

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while discharges are occurring
 Sweep or vacuum up debris from sandblasting at the end of each shift
 At the end of each work shift, remove and contain liquid and solid waste from containment 

structures, if any, and from the general work area
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Masonry construction

Whenever a masonry wall is being constructed, a limited access zone must be established and meet 
the following requirements. The limited access zone must:

 Be established prior to the start of construction of the wall
 Be equal to the height of the wall to be constructed plus four feet, and will run the entire length 

of the wall
 Be established on the side of the wall that will be unscaffolded
 Restricted to entry by employees actively engaged in constructing the wall. No other employees 

will be permitted to enter the zone
 Remain in place until the wall is adequately supported to prevent overturning and to prevent 

collapse unless the height of wall is over eight feet, in which case, the limited access zone shall 
remain in place until the requirements have been met

All masonry walls over eight feet in height must be adequately braced to prevent overturning and to 
prevent collapse unless the wall is adequately supported so that it will not overturn or collapse. The 
bracing must remain in place until permanent supporting elements of the structure are in place.

The following practices will be followed when constructing stone walls:

 Employees engaged in cutting or chipping will wear suitable eye protection
 Masonry saws will be constructed, guarded, and operated properly
 Persons charged with operation of derricks used for stone setting must be qualified in that type 

of work
 Stone will be set directly on the wall by the derrick
 Breast derricks when used in setting stone will be secured against a slip or kick back and guyed 

with wire cables. Provide hold down line to prevent derrick from falling back
 Stone cutters will wear goggles while trimming stone or cutting holes
 Pins will be tested for security before stone is hoisted
 Hoisting cables must be protected from chafing and wearing over corners
 Mason's mortar mixers must have a bar-type grill installed over the mixer opening. The guard 

will be installed with an automatic disconnect switch to stop the mixer tub rotation and prevent 
the mixer from starting if the guard is not in place

Hand tools: Sharp-edged trowels, hammers, chisels, utility knives

 Maintain all hand tools and equipment in a safe condition, check them regularly for defects, and 
follow these safe practices

 Use double insulated tools, or ensure that the tools are grounded
 Keep cutting tools sharp
 Make sure guards are in place before using power saws
 Keep hand tools in a tool belt or toolbox. When hand tools are worn, replace them
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 Do not use impact tools with mushroomed heads. Replace them
 Keep wooden handles free of splinters or cracks and be sure the handles stay tight in the tool
 Workers using powder-activated tools must receive proper training prior to using the tools
 Never leave cartridges for pneumatic or powder-actuated tools unattended
 Always be sure that hose connections are secure when using pneumatic tools
 Keep equipment in a safe place, according to the manufacturer's instructions
 Require proper eye and hand protection for workers

CUTTING & DRILLING
All operators of concrete cutting and drilling equipment must know how to work safely and should be 
able to demonstrate competency before using this equipment.

Employers must ensure workers are trained in safe concrete cutting and drilling work practices and 
procedures, and are supervised by experienced people before carrying out this unsupervised work.

Training will be conducted at least annually, and must include information and instruction on:

 Dust, fumes, and air quality
 The hazards and risks associated with the work activities, including the potential health hazards 

of overexposure to airborne dust generated from concrete materials, including silicosis, lung 
cancer, chronic obstructive lung disease (COPD) and decreased lung function

 Recognition of poorly ventilated areas and confined spaces
 Methods to control exposure to airborne dust from concrete materials, including wet cutting, 

local exhaust ventilation systems, and process isolation, as applicable
 Proper use and maintenance of dust reduction systems, including the safe handling and 

disposal of waste materials
 The importance of good personal hygiene and housekeeping practices when working in 

proximity to dust from concrete, including not smoking, cleaning up before eating, cleaning 
clothes appropriately

 Additional safe work practices and procedures, including: the safe operation of equipment; the 
control measures in place; safe handling procedures (including lifting and moving); the safe use 
of hazardous substances; fire protection; emergency and first aid procedures; electrical safety; 
safety in confined spaces; and other training required under hazard-specific regulations

 The correct use, fit, care, and storage of tools and personal protective equipment

The operator should be monitored, as necessary or required, to ensure safe work practices and 
procedures are being followed.
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MISCELLANEOUS CONCRETE WORK
Concrete Curing
Concrete curing includes the use of both chemical and water methods.  Discharges of stormwater and 
non-stormwater exposed to concrete during curing may have a high pH and may contain chemicals, 
metals, and fines.

Proper procedures reduce or eliminate the contamination of stormwater runoff during concrete curing.

Suitable Applications
Suitable applications include all projects where Portland Cement Concrete (PCC) and concrete curing 
chemicals are placed where they can be exposed to rainfall, runoff from other areas, or where runoff 
from the PCC will leave the site.

Chemical Curing
 Avoid over spray of curing compounds
 Minimize the drift of chemical cure as much as possible by applying the curing compound close 

to the concrete surface
 Apply an amount of compound that covers the surface, but does not allow any runoff of the 

compound
 Use proper storage and handling techniques for concrete curing compounds. Protect drain inlets 

prior to the application of curing compounds

Water Curing for Bridge Decks, Retaining Walls, and other Structures
 Direct cure water away from inlets and watercourses to collection areas for infiltration or other 

means of removal in accordance with all applicable permits
 Collect cure water at the top of slopes and transport or dispose of water in a non- erodible 

manner
 Utilize wet blankets or a similar method that maintains moisture while minimizing the use and 

possible discharge of water

Inspection and Maintenance
 Inspect and verify that activity-based Best management Practices (BMPs) are in place prior to 

the commencement of associated activities. While activities associated with the BMP are under 
way, inspect weekly during the rainy season and at two-week intervals in the non-rainy season 
to verify continued BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Ensure that employees and subcontractors implement appropriate measures for storage, 
handling, and use of curing compounds

 Inspect cure containers and spraying equipment for leaks
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CONCRETE WASTE MANAGEMENT
Prevent or reduce the discharge of pollutants to stormwater from concrete waste by conducting 
washout offsite, performing onsite washout in a designated area, and training employee and 
subcontractors.

Suitable Applications

Concrete waste management procedures and practices are implemented on construction projects 
where:

 Concrete is used as a construction material or where concrete dust and debris result from 
demolition activities

 Slurries containing portland cement concrete (PCC) or asphalt concrete (AC) are generated, 
such as from saw cutting, coring, grinding, grooving, and hydro-concrete demolition

 Concrete trucks and other concrete-coated equipment are washed onsite
 Mortar-mixing stations exist
 The following steps will help reduce stormwater pollution from concrete wastes:
o Discuss the concrete management techniques described in this BMP (such as handling of 

concrete waste and washout) with the ready-mix concrete supplier before any deliveries are 
made

o Incorporate requirements for concrete waste management into material supplier and 
subcontractor agreements

o Store dry and wet materials under cover, away from drainage areas
o Avoid mixing excess amounts of fresh concrete
o Perform washout of concrete trucks offsite or in designated areas only
o Do not wash out concrete trucks into storm drains, open ditches, streets, or streams
o Do not allow excess concrete to be dumped onsite, except in designated areas

For onsite washout:

 Locate washout area at least 50 feet from storm drains, open ditches, or water bodies. Do not 
allow runoff from this area by constructing a temporary pit or bermed area large enough for 
liquid and solid waste

 Wash out wastes into the temporary pit where the concrete can set, be broken up, and then 
disposed properly

 Avoid creating runoff by draining water to a bermed or level area when washing concrete to 
remove fine particles and expose the aggregate

 Do not wash sweepings from exposed aggregate concrete into the street or storm drain. Collect 
and return sweepings to aggregate base stockpile or dispose in the trash
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Education

 Educate employees, subcontractors, and suppliers on the concrete waste management 
techniques described herein

 Arrange for contractor’s superintendent or representative to oversee and enforce concrete 
waste management procedures

Concrete Slurry Wastes
 PCC and AC waste should not be allowed to enter storm drains or watercourses
 PCC and AC waste should be collected and disposed of or placed in a temporary concrete 

washout facility
 A sign should be installed adjacent to each temporary concrete washout facility to inform 

concrete equipment operators to utilize the proper facilities
 Below grade concrete washout facilities are typical. Above grade facilities are used if excavation 

is not practical
 A foreman or construction supervisor should monitor onsite concrete working tasks, such as 

saw cutting, coring, grinding, and grooving to ensure proper methods are implemented
 Saw-cut PCC slurry should not be allowed to enter storm drains or watercourses. Residue from 

grinding operations should be picked up by means of a vacuum attachment to the grinding 
machine. Saw cutting residue should not be allowed to flow across the pavement and should 
not be left on the surface of the pavement

 Slurry residue should be vacuumed and disposed in a temporary pit and allowed to dry. Dispose 
of dry slurry residue properly

Onsite Temporary Concrete Washout Facility, Transit Truck Washout Procedures
 Temporary concrete washout facilities should be located a minimum of 50 ft. from storm drain 

inlets, open drainage facilities, and watercourses. Each facility should be located away from 
construction traffic or access areas to prevent disturbance or tracking

 A sign should be installed adjacent to each washout facility to inform concrete equipment 
operators to utilize the proper facilities

 Temporary concrete washout facilities should be constructed above grade or below grade at the 
option of the contractor. Temporary concrete washout facilities should be constructed and 
maintained in sufficient quantity and size to contain all liquid and concrete waste generated by 
washout operations

 Temporary washout facilities should have a temporary pit or bermed areas of sufficient volume 
to completely contain all liquid and waste concrete materials generated during washout 
procedures

 Washout of concrete trucks should be performed in designated areas only
 Only concrete from mixer truck chutes should be washed into concrete wash out
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 Concrete washout from concrete pumper bins can be washed into concrete pumper trucks and 
discharged into designated washout area or properly disposed of offsite

 Once concrete wastes are washed into the designated area and allowed to harden, the concrete 
should be broken up, removed, and disposed of per WM-5, Solid Waste Management. Dispose 
of hardened concrete on a regular basis

Temporary Concrete Washout Facility (Type above Grade)
Temporary concrete washout facility (type above grade) should be constructed with a recommended 
minimum length and minimum width of 10 ft., but with sufficient quantity and volume to contain all 
liquid and concrete waste generated by washout operations.

Plastic lining material should be a minimum of 10 mil in polyethylene sheeting and should be free of 
holes, tears, or other defects that compromise the impermeability of the material.

Temporary Concrete Washout Facility (Type below Grade)

Temporary concrete washout facilities (type below grade) should be constructed as shown on the 
details at the end of this BMP, with a recommended minimum length and minimum width of 10 ft. The 
quantity and volume should be sufficient to contain all liquid and concrete waste generated by 
washout operations.

Plastic lining material should be a minimum of 10 mil polyethylene sheeting and should be free of 
holes, tears, or other defects that compromise the impermeability of the material.

Removal of Temporary Concrete Washout Facilities

When temporary concrete washout facilities are no longer required for the work, the hardened 
concrete and the materials used to construct the washout facility will be removed and disposed of 
properly. Holes, depressions or other ground disturbance caused by the removal of the temporary 
concrete washout facilities should be backfilled and repaired.

Inspection and Maintenance

Inspect and verify that activity–based BMPs are in place prior to the commencement of associated 
activities. While activities associated with the BMP are under way, inspect weekly during the rainy 
season and of two-week intervals in the non-rainy season to verify continued BMP implementation.

Temporary concrete washout facilities will be maintained to provide adequate holding capacity with a 
minimum freeboard of 4 in. for above grade facilities and 12 in. for below grade facilities. Maintaining 
temporary concrete washout facilities should include removing and disposing of hardened concrete 
and returning the facilities to a functional condition.

Washout facilities must be cleaned, or new facilities must be constructed and ready for use once the 
washout is 75% full.
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TEMPORARY BATCH PLANTS
The construction of roads, bridges, retaining walls, and other large structures in remote areas, often 
requires temporary batch plant facilities to manufacture Portland Cement Concrete (PCC) or asphalt 
cement (AC). Temporary batch plant facilities typically consist of silos containing fly ash, lime, and 
cement; heated tanks of liquid asphalt; sand and gravel material storage areas; mixing equipment; 
above ground storage tanks containing concrete additives and water; and designated areas for sand 
and gravel truck unloading, concrete truck loading, and concrete truck washout.

Proper control and use of equipment, materials, and waste products from temporary batch plant 
facilities will reduce the discharge of potential pollutants to the storm drain system or watercourses, 
reduce air emissions, and mitigate noise impacts.

These procedures typically apply to construction sites where temporary batch plant facilities are used.

Limitations

The General Permit for discharges of stormwater associated with industrial activities may be 
applicable to temporary batch plants.

Specific permit requirements or mitigation measures such as Air Resources Board (ARB), Air Quality 
Management District (AQMD), Air Pollution Control District (APCD), Regional Water Quality Control 
Board (RWQCB), county ordinances, and city ordinances may require alternative mitigation measures 
for temporary batch plants.

Implementation steps are as follows:

 Temporary batch plants may be subject to the General Industrial NPDES permit. To comply with 
the permit, a Notice of Intent (NOI) must be submitted to the State Water Resource Control 
Board

 Proper planning, design, and construction of temporary batch plants should be implemented to 
minimize potential water quality, air pollution, and noise impacts associated with temporary 
batch plants

 BMPs and a Sampling and Analysis Plan (SAP) must be included in the project Stormwater 
Pollution Prevention Plan (SWPPP). BMPs must be implemented, inspected, and maintained

 Temporary batch plants should be managed to comply with AQMD Statewide Registration 
Program and/or local AQMD Portable Equipment Registration requirements

 Construct temporary batch plants down-wind of existing developments whenever possible
 Placement of access roads should be planned to mitigate water and air quality impacts
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Layout and Design

 Temporary batch plants should be properly located and designed to mitigate water quality 
impacts to receiving water bodies. Batch plants should be located away from watercourses, 
drainage courses, and drain inlets. Batch plants should be located to minimize the potential for 
stormwater run-on onto the site

 Temporary batch plant facilities (including associated stationary equipment and stockpiles) 
should be located at least 300 ft. from any recreational area, school, residence, or other 
structure not associated with the construction project

 Construct continuous interior AC or PCC berms around batch plant equipment (mixing 
equipment, silos, concrete drop points, conveyor belts, admixture tanks, etc.) to facilitate proper 
containment and cleanup of releases. Rollover or flip top curb or dikes should be placed at 
ingress and egress points

 Direct runoff from the paved or unpaved portion of the batch plant into a sump and pipe to a 
lined washout area or dewatering tank

 Direct stormwater and non-stormwater runoff from unpaved portions of batch plant facility to 
catchment ponds or tanks

 Construct and remove concrete washout facilities in accordance with all concrete waste 
management requirements

Typical Temporary batch plant design
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Waste Management Operational Procedures

 Washout of concrete trucks should be conducted in a designated area
 Do not dispose of concrete into drain inlets, the stormwater drainage system, or watercourses
 Equipment washing should occur in a designated area
 All dry material transfer points should be ducted through a fabric or cartridge type filter unless 

there are no visible emissions from the transfer point
 Equip all bulk storage silos, including auxiliary bulk storage trailers, with fabric or cartridge type 

filter(s)
 Maintain silo vent filters in proper operating condition
 Equip silos and auxiliary bulk storage trailers with dust-tight service hatches
 Fabric dust collection system should be capable of controlling 99 percent of the particulate 

matter
 Fabric dust collectors (except for vent filters) should be equipped with an operational pressure 

differential gauge to measure the pressure drop across the filters
 All transfer points should be equipped with a wet suppression system to control fugitive 

particulate emissions unless there are no visible emissions
 All conveyors should be covered, unless the material being transferred results in no visible 

emissions
 There should be no visible emissions beyond the property line, while the equipment is being 

operated
 Collect dust emissions from the loading of open-bodied trucks at the drip point of dry batch 

plants, or dust emissions from the drum feed for central mix plants
 Equip silos and auxiliary bulk storage trailers with a visible and/or audible warning mechanism 

to warn operators that the silo or trailer is full
 All open-bodied vehicles transporting material should be loaded with a final layer of wet sand 

and the truck will be covered with a tarp to reduce emissions

Tracking Control
 Plant roads (batch truck and material delivery truck roads) and areas between stockpiles and 

conveyor hoppers should be stabilized, watered, treated with dust-suppressant chemicals, or 
paved with a cohesive hard surface that can be repeatedly swept, maintained intact, and 
cleaned as necessary to control dust emissions

 Trucks should not track PCC from plants onto public roads. Use appropriate practices to prevent 
tracking
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Materials Storage

 All batch plants using concrete components or compounds should have an effective strategy is 
to cover and contain materials

 Material use should be conducted in a way to minimize or eliminate the discharge of materials to 
storm drain system or watercourse

 Ensure that finer materials are not dispersed into the air during operations, such as unloading of 
cement delivery trucks

 Stockpiles should be covered and enclosed with perimeter sediment barriers
 Uncovered stockpiles should be sprinkled with water and/or dust-suppressant chemicals as 

necessary to control dust emissions, unless the stockpiled material results in no visible 
emissions. An operable stockpile watering system should be onsite at all times

 Store bagged and boxed materials on pallets and cover on non-working days prior to rain
 Minimize stockpiles of demolished PCC by recycling them in a timely manner
 Provide secondary containment for liquid materials. Containment should provide sufficient 

volume to contain precipitation from a 25-year storm plus 10% of the aggregate volume of all 
containers or plus 100% of the largest container, whichever is greater

 Handle solid and liquid waste properly
 Maintain adequate supplies of spill cleanup materials and train staff to respond to spills
 Immediately clean up spilled cement and fly ash and contain or dampen so that dust or 

emissions from wind erosion or vehicle traffic are minimized

TRAINING
GCG Construction will ensure that all workers are trained on the safe work practices associated with 
their jobs, the use of required PPE, and any applicable emergency procedures. 

Fall Protection

Employers are required to provide training for all workers exposed to fall hazards. The training must 
be provided by a competent person and should ensure that workers can:

 Recognize fall hazards in their work area
 Use appropriate procedures to minimize their exposure to fall hazards
 Workers who use or intend to use a personal fall-arrest system also should know:
o How to inspect the equipment before they use it
o How to wear the equipment
o Proper hook-up and attachment methods for the equipment
o Anchoring and tie-off techniques appropriate for the work
o How to estimate free-fall distances
o Equipment care and storage procedures
o Rescue procedures and techniques
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In addition, supervisors must be trained:

 To know and understand the information outlined above in this section
 To identify tasks that may result in employee exposure to dust or other hazards, and, as 

necessary, initiate procedures that reduce employee exposure to dust or other hazards

Workers who are required to work in excavations or confined spaces must receive additional training 
before being allowed to work in those areas. Refer to the Excavation and Confined Spaces chapters 
of this manual for additional information.

Retraining: Workers who do not recognize hazards at a particular work area must be retrained. 
Workers may need retraining because of changes at a worksite that make earlier training obsolete, 
changes in the types of equipment used, and failure to demonstrate the necessary skills for using 
equipment effectively.

Training records: GCG Construction will maintain written records of all worker training. The records 
must document the worker’s name, the date the worker was trained, and the trainer’s signature. 

EMERGENCY RESPONSE
Emergencies: GCG Construction is responsible for establishing emergency response procedures to 
ensure that workers receive prompt emergency and medical attention. Emergency procedures should 
identify key rescue and medical personnel, equipment available for rescue, emergency 
communications procedures, retrieval methods, and primary first-aid requirements. 

GCG Construction should also establish rescue procedures for personal fall-arrest systems before 
workers use the systems. Fall-protection systems are designed to minimize workers’ exposure to fall 
hazards and to reduce their risk of injury if they do fall.

NOTE: Workers in 911 service areas can use the 911 number for ambulance service; however, most 
911 responders are not trained to rescue an injured worker suspended in a personal fall- arrest 
system. Rescue procedures must assure prompt rescue of a suspended worker. The 911 number 
does not ensure prompt rescue.

Use the guidelines below to develop your own emergency-response procedures.

Before on-site work begins
 Make fire department or emergency-response units aware of the job specifications at the site 

and any factors that may slow response time
 Document the rescue plan and make sure it’s posted at the worksite
 Post emergency responder phone numbers and addresses at the worksite
 Mark the worksite with signs and note the easiest access routes in and out of the site
 Make sure you have quick access to rescue and retrieval equipment
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As on-site work progresses
 Identify on-site equipment that can be used for rescue and retrieval, such as lifts and ladders
 Maintain a current equipment inventory at the worksite. Equipment may change frequently as 

the job progresses
 Reevaluate and update the emergency-response plan if on-site work tasks change

Respond to emergencies: If the worker is injured, call 911 or other emergency numbers indicated on 
the emergency-response plan for ambulance service. 

Remember, 911 responders are not trained to rescue an injured worker suspended in a personal fall-
arrest system. First responders should clear a path to the victim. Others should be sent to direct 
emergency personnel to the scene.

 Make sure only qualified personnel attempt a technical rescue
 Prohibit all nonessential personnel from the fall/rescue site
 Talk to the fall victim
 Determine the victim’s condition if possible
 If the victim is accessible, provide comfort and check vital signs
 If necessary, administer chest compressions, and attempt to stop bleeding

Investigating accidents:
 Report fatalities and catastrophes to OSHA within eight hours. Report injuries requiring 

overnight hospitalization and medical treatment other than first aid within 24 hours
 Identify all equipment associated with the accident and place it out of service until the accident 

investigation is complete
 Document step by step what went wrong and what went right
 Review the emergency response plan. Determine how the plan could be changed to prevent 

similar accidents. Revise the plan accordingly
 Have a competent person examine equipment associated with the accident. If it contributed to 

the accident, determine how and why. Replace it if necessary

For additional information on this topic, see the Accident Investigation chapter of this manual.
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EQUIPMENT MAINTENANCE
 Equipment should be maintained to prevent fluid leaks and spills
 Maintain adequate supplies of spill cleanup materials and train staff to respond to spills

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place before beginning work
 While activities are under way, inspect weekly during the rainy season and of two-week intervals 

in the non-rainy season to verify continued BMP implementation
 Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges occur
 Inspect and repair equipment (for damaged hoses, fittings, and gaskets)
 Inspect and maintain stabilized haul roads as needed
 Inspect and maintain materials and waste storage areas as needed

ATTACHMENTS
The following pages contain driver inspection and vehicle accident reporting forms. These may be 
reproduced for company and employee use.
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Driver Inspection Report
Truck No. Mileage |  |  |  |  |  |  |

Truck
General Condition In-Cab Exterior
Cab/Doors/Windows
Body/Doors
Oil Leak 
Grease Leak 
Coolant
Fuel Leak 
Other 

Engine Compartment
Oil Level
Coolant Level
Belts
Other 

Gauges/Warning Indicators
Windshield Wipers/Washers
Horn(s)
Heater/Defroster
Mirrors
Steering
Clutch
Service Brakes
Parking Brake
Emergency Brakes
Seat
Radio
Radio Antenna
Other 

Lights
Reflectors
Suspension
Tires
Wheels/Rims/Lugs
Battery
Exhaust
Brakes
Air Lines
Mud Flaps
Overall Appearance
Cleanliness
Paint
Other 

No Defects

Mixer
Chutes
Hold Downs
Lifts
Controls

Counter
Water Hose
Water Line
Water Tank

Oil Leak
Hydraulic Leak
Air Leak


Other 
No Defects

Remarks:

Reporting Driver: Date:

Name: Emp. No.

Maintenance Action: Date:

Repairs Made No Repairs Made

Certified By:

Location:

Shop remarks:
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 Motor Vehicle Accident Report
AFTER AN ACCIDENT: 1 Stay Calm  2 If the vehicles are drivable and it is safe to do so, move them safely out of traffic 3 
Apply first aid (if properly trained)  4 Call police, and if necessary, ambulance  5 Take brief notes

Vehicle Driver Name Other Vehicle Driver Name
Address Address
Phone Driver License # Phone Driver License #
Vehicle Type Other Vehicle Type
Vehicle license Plate # Vehicle license Plate #
Owner’s Name Owner’s Name
Address Address
Vehicle Insurance Co. Name Other Vehicle Insurance Co. Name

Name Policy is Under Policy # Name Policy is Under Policy #

Passenger Info Passenger Info Passenger Info Passenger Info

ACCIDENT DETAILS

Date of Accident Explain how the accident happened
Time of Accident am pm
Street
City
State
Approx. Speed: Your MPH: Other MPH: Describe your vehicle's damage
Describe any Injuries

Describe other vehicle's damage

Investigating Officer Name

Phone Badge No.
Police Department
Investigating Officer Name

Phone Badge No.
Police Department
Witness Info

Witness Info

Report Completed By

Signature

SKETCH OF THE ACCIDENT SCENE
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Cranes & Mobile Lifting Equipment

POLICY STATEMENT
GCG Construction’s policy on lifting equipment is adopted from the OSHA Standards for Cranes and 
Derricks.

The following procedures and practices will be enforced at the workplace to ensure no employee is 
exposed to hazards from the operation of cranes or lifting devices:

 An employer must limit the use of a crane to the following entities:
o An employee who has been trained and qualified in safe operating procedures for the type of 

crane to which he or she is assigned
o A learner who is under the direct supervision of a designated operator
o Designated maintenance personnel while performing their duties
 Employers must maintain a crane and its accessories in a condition that will not endanger an 

operator or other employees
 The original safety factor of equipment must not be reduced if modifications or changes are 

made to the equipment. Modifications or changes must be certified by a qualified registered 
engineer.The capacity, operation, and maintenance instruction plates, tags, or decals must be 
changed accordingly to reflect any modifications or changes

 The manual provided by the crane manufacturer must be readily accessible for the crane 
operator’s reference at the work site

 A load-rating chart must be permanently mounted in the cab of each crane, easily readable from 
the operator’s normal operating station

 Inspection certification records, which include the date of inspection, the signature of a qualified 
person who performed the inspection, and the serial number, or other identifier, of the crane that 
was inspected, will be made monthly on critical items in use such as brakes, crane hooks, 
ropes, structural members, and welds. This certification record will be kept readily available with 
the equipment

 Certified production written operational and rated load tests will be obtained from the 
manufacturer and kept available with the equipment. Equipment will be re-tested after any 
structural repairs or modifications which may only be made by the manufacturer or technician 
certified by the manufacturer

 A thorough inspection of all wire ropes in use, including running ropes, will be made at least 
once a month. A record which will include the date of inspection, the signature of the person 
who performed the inspection, and an identifier for the ropes will be made and kept on file in the 
office at GCG Construction. All inspections will be performed by the job-site supervisor, who is 
certified as GCG Construction’s competent person for operation and inspection of overhead and 
gantry cranes, hoisting equipment, and derricks. Any deterioration, resulting in appreciable loss 
of original strength will be kept under observation to determine whether further use of the rope 
would constitute a safety hazard. Particular care will be taken to inspect ropes at equalizer 
sheaves or other sheaves where rope travel is limited, or with saddles
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 Employers must comply with the manufacturer’s specifications and limitations applicable to the 
operation of cranes. If specifications are not available, a qualified engineer who is competent in 
the field of equipment limitations will determine the equipment’s limitations, which must be 
appropriately documented and recorded. Attachments used with cranes must not exceed the 
capacity, rating, or scope recommended by the manufacturer

 All rope that has been idle for a period of a month or more due to shut down or storage of a 
crane on which it is installed will be given a thorough inspection before it is used. The inspection 
will be for all types of deterioration and will be performed by the job-sit supervisor, whose 
approval will be required for further use of the rope. A certification record which includes the 
date of inspection, the signature of the person who performed the inspection, and an identifier 
for the rope which was inspected will be made and kept readily available

 A carbon dioxide, dry chemical or equivalent fire extinguisher will be kept in the cab or vicinity of 
the crane, and the operator and maintenance personnel will be made familiar with the use and 
care of the fire extinguisher

 Be sure to obtain the necessary permits and operator certifications for utilizing fixed and mobile 
cranes. These will depend on the size and rated capacity of the crane, as well as the regulatory 
agency with jurisdiction (state or federal OSHA)

 If crane operations are to be performed in the vicinity of overhead power lines, the lines must be 
de-energized and grounded, or other protective measures provided before work is started. If the 
lines are to be de-energized, arrangements will be made with the utility operator involved to de-
energize and ground them. If protective measures, such as guarding, isolating, or insulating, are 
provided, these precautions must prevent employees from contacting lines directly with any part 
of their body or indirectly through conductive materials, tools, or equipment

 Lifting hooks or shackles will be visually inspected before each use, and monthly inspection with 
a certification record which includes the date of inspection, the signature of the person who 
performed the inspection and the serial number, or other identifier, of the hook inspected will be 
performed by the job-site supervisor. Hooks or shackles with cracks or having more than 15 
percent in excess of normal throat opening or more than 10° twist from the plane of the unbent 
hook will be taken out of service and replaced

 Hoist chains, including end connections, will be inspected before each use for excessive wear, 
twist, distorted links interfering with proper function, or stretch beyond manufacturer's 
recommendations. Monthly inspection with a certification record which includes the date of 
inspection, the signature of the person who performed the inspection, and an identifier of the 
chain which was inspected will be made by the job-sit supervisor

 A preventive maintenance program based on the crane manufacturer's recommendations will 
be established, and performed

 Any unsafe condition found during an inspection must be corrected by a trained and qualified 
employee or crane service company before the crane is put into operation. Designated repair 
personnel must have a permit to operate the type of crane being serviced. Maintenance records 
will be kept of all repairs and replacements

 Before any servicing or maintenance of equipment is done, personnel will perform proper 
applicable lockout/blockout/tagout procedures to ensure the safety of all workers



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 24-3
239-825-7566

Operators and Operations
An employee selected to operate a crane must possess all of the following minimum qualifications 
and be examined for the qualifications at least once every 3 years:

 Have corrected vision that meets the same requirements as for the applicable state’s driver's 
license (possession of a state driver's license or doctor's certificate covers this requirement)

 Have effective use of all four limbs
 Be of a height sufficient to operate the controls and to have an unobstructed view over the 

controls into the work area
 Have coordination between eyes, hands, and feet
 Be free of known convulsive disorders and episodes of unconsciousness
 Be able to understand signs, labels, and instructions

An operator will respond to signals only from the employee directing a lift. However, they must 
obey at all times an emergency stop signal from any employee. When two or more cranes are used 
to lift a load, a designated employee will give all signals. 

Mobile Crane Operations and Inspection
Construction sites are often communities within themselves consisting of a variety of activities with 
numerous pieces of equipment and tools in use simultaneously. An important piece, and one of the 
most expensive pieces, of equipment in use on most construction sites is the crane. Statistics indicate 
that a significant number of construction injuries and fatalities are crane related accidents that also 
cost hundreds of thousands of dollars in equipment damage and other related costs. An example of 
the tremendous loss potential occurred a few years ago when two cranes, working in tandem, while 
traveling, dropped their load onto a sports stadium under construction and some other construction 
equipment. Although no personal injuries were experienced, the cost due to equipment damage and 
the project delays was extremely high. For instance, the cost of one 150-200 ton mobile crawler crane 
alone is in excess of $800,000.00, and, depending upon capacity and added components, can sell for 
more than $1,000,000.00. Construction delays and investigative costs can easily run the cost into the 
millions of dollars.

Today, manufacturers design and build stronger and lighter cranes in response to specific industry 
needs. Speed, utility, capacity, and reach (radius) have been improved to the point that the crane has 
become an indispensable workhorse for construction. Therefore, a thorough understanding of cranes, 
their capabilities and limitations is critically important for everyone involved in construction today. The 
crane can perform safely and economically when operated within the design parameters set by the 
manufacturer.

Due to significant advances in lifting technology, crane operators, site supervisors, and safety 
professionals need to keep abreast of modern crane technology and changes in operating procedures 
to help them recognize problems before potentially unsafe conditions lead to accidents that result in 
injuries and/or fatalities, as well as equipment damages.
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With these factors in mind, the need for a better understanding of crane operations and the 
implementation of appropriate maintenance schedules is evident in preventing accidents.

A recent study indicates that although mechanical failures represent only 11% of the causes of crane 
accidents, they usually result in the major accidents involving injuries, fatalities, substantial material 
costs, and usually spectacular media coverage.

Studies and analyses of crane accidents involving mechanical failure show they are frequently due to 
a lack of preventive maintenance or adequate training and/or experience on the part of the personnel 
involved. It is important that not only crane operators but also other personnel working with cranes 
receive training in crane operations. Cranes and associated rigging equipment must be inspected 
regularly to identify any existing or potentially unsafe conditions. In addition, preventive maintenance 
must be performed as required by the crane manufacturer and/or the supplier to ensure safe crane 
operation. The inspections performed by OSHA compliance officers and/or other safety professionals 
also can play an important role by identifying hazards as well as safe crane operations.

This chapter addresses major issues related to the crane itself and provides some basic information 
on crane capacities and inspection criteria for OSHA compliance. Since it would be difficult to fully 
address all types of cranes available in today's market, two types of cranes typically found on 
construction sites are discussed in this section. Some of the issues encountered during inspections 
cover the following three areas:

 Basic Crane Operations – Lifting principles/mechanics and some operational criteria
 Typical Crane inspection Checklist – Listing of critical items and components recommended for 

periodic inspection
 Regulations – OSHA regulations and applicable ASME/ANSI and PCSA standards

This section also contains general guidelines for crane inspections, as well as some suggested 
operational considerations and inspection items recognized by a number of construction companies.

Cranes are designed for both general use and for specific purposes. Similar to the vast automobile 
industry, crane manufacturers produce similar models or types of cranes for the same purpose, often 
with different sizes of the same model of crane. Each type, model, or size of crane manufactured, may 
have different operating controls and require specialized operator training, individualized inspection 
criteria, and different preventive maintenance schedules.
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Two commonly used cranes, a hydraulic rough terrain crane and a crawler lattice boom friction crane, 
are used as examples for comparison in this chapter. There are several significant differences 
between these two cranes, primarily in boom hoist and load line controls. The somewhat smooth 
operation of the boom control adjustments on the hydraulic cranes may suggest falsely to the novice 
operator or inspector that it is a simple crane to operate. On the other hand, the lattice boom friction 
cranes' movement of its boom, or its adjustment in load position, tends to be a little jerky requiring 
more skill and experience to operate smoothly. Another clear difference between the two types of 
cranes is their load charts. Due to the fixed boom length, the lattice boom friction crane has a 
somewhat simplified load chart. This requires extensive motion control and an anticipation of boom 
movement to accurately lift or place loads. Conversely, the hydraulic crane's load charts are more 
extensive or complicated due to the variations in boom length, thus requiring more training in the 
multiple charts available.

The differences between these two types of cranes are significant enough to require specific training 
on each type of crane. Crane operators cannot be expected to be totally knowledgeable and proficient 
in the operation of the many diverse types of cranes available today. They cannot be expected to 
move from one type of crane to another without adequate education and training on the specifics of 
each piece of equipment.

Lifting
 An operator of a crane must not carry a load over an employee
 A crane must not be used to make a side pull, except where it has been specifically established 

by a qualified person who has determined all of the following:
o Various parts of the crane will not be overstressed
o The hoist rope will not bear or rub against other members of the crane, such as the girders or 

trolley frame, except members specifically designed for such contact
o A side pull will not cause the hoist rope to be pulled out of the sheaves or across drum grooves
o A side pull will not result in excessive swinging of the load block or load
 Compressed gases must be lifted only by a cradle or enclosed platform
 An employee must not ride a hoisting device, such as a magnet, hook, ball, or load, except on a 

work platform
 The work platform must be suspended from the top 4 corners and fastened to the structural floor 

member and must have the point of suspension at the hook fixed so that it cannot be 
accidentally disengaged

 When attaching or moving a load, the operator, rigger, or hooker must make sure of of the 
following:

o The hoisting rope or chain is free of kinks or twists and not wrapped around the load
o The load is attached to the load block hook by means of a sling or other approved device
o The sling and load will clear all obstacles or obstructions
o The load is balanced and secured before lifting the load more than a few inches
o Multiple lines are not twisted around each other
o The hook is brought over the load in a manner to prevent swinging
o There is no sudden acceleration or deceleration of the moving load
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Training/TESTING/PERMITS & CERTIFICATION
Training requirements are specific to each type of fixed or mobile crane that will be operated, and 
certification is most likely required. OSHA requirements have continued to change over recent years 
in these areas. Consult with the regulatory agency with jurisdiction (state or federal OSHA) to obtain 
the necessary permits and operator certifications. These will depend on the size and rated capacity of 
the crane.

Safety Requirements
Moving large, heavy loads is crucial to today's manufacturing and construction industries. 
Considerable technology has been developed for these operations, including careful training and 
extensive workplace precautions. To a crane operator, few experiences can be as frightening as when 
a crane becomes unbalanced while a load is being lifted or when the crane collapses under the 
weight of an excessive load. There are significant safety issues to be considered, both for the 
operators of the diverse "lifting" devices, and for workers in proximity to them. The following 
references aid in recognizing and evaluating lifting and hoisting hazards in the workplace.

Employer safety measures
Employers must permit only thoroughly trained and certified workers to operate cranes. Operators 
should know what they are lifting and what it weighs. For example, the rated capacity of mobile 
cranes varies with the length of the boom and the boom radius. When a crane has a telescoping 
boom, a load may be safe to lift at a short boom length or a short boom radius, but may overload 
the crane when the boom is extended and the radius increases.

To reduce the hazard of injury, follow these precautions:

 Equip all cranes that have adjustable booms with boom angle indicators
 Provide cranes with telescoping booms with some means to determine boom lengths unless the 

load rating is independent of the boom length
 Post load rating charts in the cab of cab-operated cranes. (All cranes do not have uniform 

capacities for the same boom length and radius in all directions around the chassis of the 
vehicle)

 Require workers to always check the crane’s load chart to ensure that the crane will not be 
overloaded by operating conditions

 Instruct workers to plan lifts before starting them to ensure that they are safe
 Tell workers to take additional precautions and exercise extra care when operating around 

power lines
 Ensure that workers properly use and maintain the personal protective equipment (PPE) 

required for the area, such as hard hats, etc
 Teach workers that outriggers on mobile cranes must rest on firm ground, on timbers, or be 

sufficiently cribbed to spread the weight of the crane and the load over a large enough area. 
(Some mobile cranes cannot operate with outriggers in the traveling position)
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 Direct workers to always keep hoisting chains and ropes free of kinks or twists and never 
wrapped around a load

 Train workers to attach loads to the load hook by slings, fixtures, and other devices that have 
the capacity to support the load on the hook

 Instruct workers to pad sharp edges of loads to prevent cutting slings
 Teach workers to maintain proper sling angles so that slings are not loaded in excess of their 

capacity
 Ensure that all cranes are inspected frequently by persons thoroughly familiar with the crane, 

the methods of inspecting the crane, and what can make the crane unserviceable. Crane 
activity, the severity of use, and environmental conditions should determine inspection 
schedules

 Ensure that the critical parts of a crane—such as crane operating mechanisms, hooks, air, or 
hydraulic system components and other load-carrying components—are inspected daily for any 
maladjustment, deterioration, leakage, deformation, or other damage

 Where a standard barrier or platform is not provided for an employee who performs 
maintenance on a crane, the employee must wear an approved safety harness and lanyard, or 
a fall arrest device

 Before initial use, all new, extensively repaired, and altered cranes must be tested and 
inspected by or under the direction of an authorized person that provides a written report that 
confirms the load rating of the crane. The load rating must not be more than 80% of the 
maximum load sustained during the test. Test loads must not be more than 125% of the rated 
load, unless recommended by the manufacturer. The test reports must be placed on file and 
made readily available to personnel

General conduct of operators
An operator, when starting on duty, must: 

 Not close the main switch or emergency contactor until checking to see if anyone is on the 
crane and if a warning sign is on the crane, hook, or main switch

 Test all controls, limit switches, and brakes. When a load approaches the rated load, the 
operator will test the hoisting brakes by raising the load a few inches and applying the brakes

A hoisting limit switch on a crane or hoisting means will not be used as an operating control unless 
the crane is also equipped with a back-up limit switch. 

A load will not be lowered below a point where less than two full wraps of wire rope remain on the 
hoisting drum. 

Any doubt concerning the safety of a crane or hoisting means will result in the operator stopping 
the crane and reporting the condition to a supervisor.

In the case of power failure, operators will place all controllers in the “off” position. 

Before leaving a crane unattended, operators will land any attached load, place the controllers in 
the “off” position, and open the main switch. Before closing a main switch, operators will make sure 
all controllers are in the “off” position. The main switch need not be opened on a pendant-
controlled crane if the crane is left unattended for short periods.
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Safe use of slings
As an employer, you must designate a competent person to conduct inspections of slings before 
and during use, especially when service conditions warrant. In addition, you must ensure that 
workers observe the following precautions when working with slings:

 Damaged or defective slings must be removed from service immediately
 Do not shorten slings with knots or bolts or other makeshift devices
 Do not kink sling legs
 Do not load slings beyond their rated capacity
 Keep suspended loads clear of all obstructions
 Remain clear of loads about to be lifted and suspended
 Do not engage in shock loading
 Avoid sudden crane acceleration / deceleration when moving suspended loads
 Look for the permanent label on the sling with the rated load capacity and replace if missing or 

illegible

MOBILE CRANES
Lifting Principles
There are four basic lifting principles that govern a crane's mobility and safety during lifting 
operations:

Center of Gravity

The center of gravity of any object is the point in the object around which its weight is evenly 
distributed. The location of the center of gravity of a mobile crane depends primarily on the weight 
and location of its heaviest components (boom, carrier, upperworks, and counterweight).

Leverage

Cranes use the principle of leverage to lift loads. Rotation of the upperworks (cab, boom, 
counterweight, and load) changes the location of the crane's center of gravity, its leverage point or 
fulcrum.

As the upperworks rotates, the leverage of a mobile crane fluctuates. This rotation causes the 
crane's center of gravity to change and causes the distance between the crane's center of gravity 
and its tipping axis to also change. Stability can be affected by the fluctuating leverage the crane 
exerts on the load as it swings. The crane's rated capacity is therefore altered in the load chart to 
compensate for those changes in leverage.

Provided the ground is capable of supporting the load, a crane can be made more stable by 
moving the tipping axis further away from its center of gravity. The extra stability gained by moving 
the tipping axis can then be used to carry larger/heavier loads.

INCREASED STABILITY = MORE LOAD
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Stability

Stability is the relationship of the load weight, angle of the boom and its radius (distance from the 
cranes center of rotation to the center of load) to the center of gravity of the load. The stability of a 
crane could also be affected by the support on which the crane is resting. A crane's load rating is 
generally developed for operations under ideal conditions, i.e., a level firm surface. Unlevel 
surfaces or soft ground therefore must be avoided. In areas where soft ground poses a support 
problem for stability, mats and or blocking should be used to distribute a crane's load and maintain 
a level, stable condition.

In addition to overturning (stability failure), cranes can fail structurally if overloaded enough. 
Structural failure may occur before a stability failure. In other words, a mobile crane's structure may 
fail long before it tips. As loads are added beyond its rated capacity, a crane may fail structurally 
before there is any sign of tipping. Structural failure is not limited to total fracture; it includes all 
permanent damage such as overstressing, bending and twisting of any of the components. When a 
crane is overstressed, the damage may not be apparent. Nevertheless, a structural failure has 
occurred and overstressed components are then subject to catastrophic failure at some future time.

Structural Integrity

The crane's main frame, crawler track and/or outrigger supports, boom sections, and attachments 
are all considered part of the structural integrity of lifting. In addition, all wire ropes, including 
stationary supports or attachment points, help determine lifting capacity and are part of the overall 
structural integrity of a crane's lifting capacity. The following elements may also affect structural 
integrity:

 The load chart capacity in relationship to stability
 The boom angle limitations which affect stability and capacity
 The knowledge of the length of boom and radius in determining capacity

Stability failures are foreseeable, but in structural failure it is almost impossible to predict what 
component will fail at any given time. No matter what the cause, if the crane is overloaded, 
structural failure can occur.

Operational Considerations
Cranes are carefully designed, tested, and manufactured for safe operation. When used properly 
they can provide safe reliable service to lift or move loads. Because cranes have the ability to lift 
heavy loads to great heights, they also have an increased potential for catastrophic accidents if 
safe operating practices are not followed.

Crane operators and personnel working with cranes need to be knowledgeable of basic crane 
capacities, limitations, and specific job site restrictions, such as location of overhead electric power 
lines, unstable soil, or high wind conditions. Personnel working around crane operations also need 
to be aware of hoisting activities or any job restrictions imposed by crane operations, and ensure 
job site coordination of cranes. Crane inspectors therefore should become aware of these issues 
and, prior to starting an inspection, take time to observe the overall crane operations with respect 
to load capacity, site coordination, and any job site restrictions in effect.
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Cranes and Derricks in Construction: Assembly / Disassembly
OSHA Construction Requirements
The assembly and disassembly requirements of subpart CC – Cranes and Derricks in Construction 
as specified in 29 CFR 192, 1403-1926, 1406 and 192.1412.

Procedures
Follow all manufacturer prohibitions regarding assembly and disassembly, and either the 
manufacturer or your own established procedure. You must follow manufacturer procedures when 
using synthetic slings during assembly or disassembly rigging. Synthetic slings must be protected 
from abrasive, sharp or acute edges and configurations that might reduce the sling’s rated 
capacity.

Employer procedures must be developed by a qualified person and satisfy specific requirements: 
providing adequate support and stability for all parts of the equipment, and positioning employees 
involved to minimize exposure to any unintended movement or collapse.

Responsibilities
Work is required to be directed by an A/D (Assembly/Disassembly) director. The A/D director must 
meet the criteria for both a competent person and a qualified person or be a competent person 
assisted by a qualified person.

The A/D director must: 

 Understand the applicable procedures
 Review procedures immediately prior to beginning work unless they understand the procedures 

and has used them before for that equipment type and configuration
 Ensure that each crew member understands their tasks, the hazards, and any hazardous 

positions or locations to avoid
 Verify all capacities of any equipment used, including rigging
 Address hazards associated with the operation, including 12 specified areas of concern: site 

and ground conditions, blocking material, proper location of blocking, verifying assist crane 
loads, boom & jib pick points, center of gravity, stability upon pin removal, snagging, struck by 
counterweights, boom hoist brake failure, loss of backward stability and wind speed and 
weather

Inspection
Before using the completed assembly, have a qualified person inspect the assembly to ensure it is 
configured in accordance with the manufacturer equipment criteria. If the criterion is unavailable, 
the qualified person, with the assistance of a registered professional engineer, must develop the 
appropriate configuration criteria and ensure they are met.
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General Requirements
A crew member who moves out of the operator’s view where the crew member could be injured by 
the equipment or load must inform the operator before going. The operator must not move 
equipment until that crew member informs the operator that they have moved to a safe position.

Employees must never be under the boom or jib when pins (or similar devices) are being removed, 
unless it is required by site constraints and the A/D director has implemented procedures 
minimizing the risk of unintended movement and the duration and extent of exposure under the 
booms.

Have component weights available for all components to be assembled. All rigging must be done 
by a qualified rigger

Pins may not be removed during disassembly when the pendants are in tension.

Booms supported only by cantilevering must not exceed manufacturer limitations or RPE 
limitations.

Component selection and equipment configuration that affects the capacity or safe operation of the 
equipment must be in accordance with manufacturer requirements and limits or RPE requirements 
and limits.

Outriggers and stabilizers
Outriggers and stabilizers must be fully extended or, if permitted by manufacturer procedures, 
deployed as specified in the load chart.

Set outriggers to remove equipment weight from the wheels, except for locomotive cranes. 
Outrigger floats, if used, must be attached to the outriggers; stabilizer floats, if used, must be 
attached to the stabilizers.

Each outrigger or stabilizer must be visible to the operator or to a signal person during extension 
and setting.

Place outrigger and stabilizer blocking under the float/pad of the jack or, if there is no jack, under 
the outer bearing surface of the outrigger or stabilizer beam. Blocking must be sufficient to sustain 
the loads and maintain stability and must be properly placed.

Tower Cranes
Tower cranes are subject to additional requirements for erecting, climbing and dismantling, 
including a pre-erection inspection (29 CFR 1926.1435).
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Cranes and Derricks in Construction: Operator Qualification and 
Certification
The operator qualification and certification requirements of subpart CC – Cranes and Derricks in 
Construction, as specified in 29 CFR 1926.1427. State or local government licensing is effective 
November 8, 2010. Other certification and qualification is effective November 10, 2014.

Any person operating a crane engaged in a construction activity is covered by the cranes and derricks 
rule except:

 Sideboom cranes
 Derricks
 Equipment with a rated hoisting/lifting capacity of 2,000 pounds or less

Digger Derricks
Operators of digger derricks are required to be qualified or certified unless the digger derrick is 
being used to auger holes for poles carrying electric or telecommunication lines, place or remove 
the poles or handle associated materials to be installed on or removed from the poles.

Testing and Certification Requirements
Certification has two parts:

1. A written examination of the safe operating procedures for the type of equipment the applicant 
will be operating and technical understanding of the subject matter criteria required in 1926.14.27(j)
2. A practical exam showing the applicant has the skills needed to safely operate the equipment, 
including, among other skills, the ability to properly use load chart information and recognize items 
required in the shift inspection

There are four ways an equipment operator can be qualified or certified, meeting OSHA 
requirements.

1. A certificate from an accredited crane operator testing organization
2. Qualification from the employer through an audited employer program
3. Qualifications by the US Military. This only applies to employees of Department of Defense or 
Armed Forces and does not include private contractors
4. Licensing by a state or local government, if that licensing meets the OSHA minimum 
requirements
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Accredited crane operator testing organization
The testing organization must be accredited by a nationally recognized accrediting agency and test 
according to criteria listed at §§ 1926.1427(j) (1) and (j) (2). This certification is portable from 
employer to employer. The testing organization must have its accreditation reviewed every three 
years. The certification must note the type and capacity of equipment for which the operator is 
tested and certified, and is valid for five years.

Audited employer program
An employer may provide a crane operator testing program under the oversight of an independent 
auditor. An accredited crane operator testing organization must certify the auditor to evaluate the 
administration of written and practical tests. The auditor must conduct audits of the employer’s 
program according to nationally recognized auditing standards. Crane operator qualification under 
an employer program is only valid while the operator is an employer and operating a crane for the 
employer. The qualification is valid up to 5 years.

U.S. Military
This qualification applies only to civilian employees of the Department of Defense or Armed 
Services and is not portable. This qualification does not include employees of private contractors.

Licensing by a government entity
This license is obtained from a government entity such as a city or state with a required certification 
program. When this license meets the minimum requirements of 1926.1427(e) (2) and (j), OSHA 
requires a crane operator to have this license when operating in the applicable city, county, or 
state. This license is not portable outside the boundaries of the government entity that issues the 
license, and is valid for a maximum of five years.

Cranes and Derricks in Construction: Qualified Rigger
Describes the qualified rigger requirements of subpart CC – Cranes and Derricks in construction, as 
specified in 29 CFR 1926.1401, 1926.1404, and 1926.1425.

Employers must use qualified riggers during hoisting activities for assembly and disassembly work 
(1926.1404(r) (1). Qualified riggers are also required whenever workers are within the fall zone and 
hooking, unhooking, or guiding a load, or doing the initial connection of a load to a component or 
structure (1426.1425(c).
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Qualified Rigger
A qualified rigger is a rigger who meets the criteria for a qualified person. Employers must 
determine whether a person is qualified to perform specific rigging tasks. Each qualified rigger may 
have different credentials or experience. A qualified rigger is a person that:

 Possesses a recognized degree, certificate, or professional standing
 Has extensive knowledge, training and experience
 Can successfully demonstrate the ability to solve problems related to rigging loads

The person designated as the qualified rigger must have the ability to properly rig the load for a 
particular job. It does not mean that a rigger must be qualified to do every type of rigging job.

Each load that requires rigging has unique properties that can range from the simple to the 
complex. For example, a rigger may have extensive experience in rigging structural components 
and other equipment to support specific construction activities. Such experience may have been 
gained over many years.

 However, this experience does not automatically qualify the rigger to rig unstable, unusually 
heavy, or eccentric loads that may require a tandem lift, multiple-lifts, or use of custom rigging 
equipment.

In essence, employers must make sure the person can do the rigging work needed for the exact 
types of loads and lifts for a particular job with the equipment and rigging that will be used for that 
job.

Riggers do not have to be certified by an accredited organization or assessed by a third party. A 
certified operator does not necessarily meet the requirements of a qualified rigger. Determining 
whether a person is a qualified rigger is based on the nature of the load, lift, and equipment used to 
hoist that load plus that person’s knowledge and experience. A certified/qualified operator may 
meet the requirements of a qualified rigger, depending on the operator’s knowledge and 
experience with rigging.

Cranes and Derricks in Construction: Signal Person Qualification
The signal person qualification requirements of subpart CC – Cranes and Derricks in Construction, as 
specified in 29 CFR 1926.1419 and 1926.1428. Other requirements related to signal persons can be 
found at 29 CFR 1926.1404, 1926.1430, 1926.1431, and 1926.1441.

A signal person is required when:

 The point of operation is not in full view of the operator 1926.1419(a)
 The operator’s view is obstructed in the direction the equipment is traveling
 Either the operator or the person handling the load determines that a signal person is needed 

because of site-specific safety concerns
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The signal person is considered qualified if they:

 Know and understand the type of signals used at the worksite
 Are competent in using these signals
 Understand the operations and limitations of the equipment, including the crane dynamics 

involved in swinging, raising, lowering and stopping loads and in boom deflection from hoisting 
loads

 Know and understand the relevant signal person qualification requirements specified in subpart 
CC (1926.1419-1926, 1422; 1926.1428)

 Passes an oral or written test and a practical test

Employers must use one of the following options to ensure a signal person is qualified (1926.1428)

1. Third party qualified evaluator. The signal person has documentation from a third party 
qualified evaluator showing that he or she meets the qualification requirements

2. Employer’s qualified evaluator (not a third party). The employer’s qualified evaluator assesses 
the individual, determines the individual meets the qualification requirements, and provides 
documentation that is available at the worksite either in paper form or electronically. The 
documentation must specify each type of signaling for which the signal person is qualified under the 
requirements of the standard

Overhead and Gantry Cranes
 Clearance from obstructions must be a minimum of 3 inches overhead and 2 inches laterally 

between the crane and any obstruction
 Runways of parallel cranes that do not have an intervening wall or structure must have 

adequate clearance between the 2 bridges
 The cab of a crane must be located to afford a minimum of 3 inches clearance from all fixed 

structures within its area of possible movement
 An overhead or gantry crane bridge that is powered must be equipped with an operable brake, 

non-coasting mechanical drive, or other braking means. The brake or must be capable of 
stopping the bridge within a distance, in feet, equal to 10% of the full load speed in feet per 
minute when traveling at full speed with full load

 A trolley of a crane must also meet the requirements immediately above
 A crane used outdoors must have a positive mechanical restraint, such as, but not limited to, an 

automatic rail clamp, to secure the crane against wind movement while parked. If clamps act on 
the rail heads, beads or weld flash on the rail heads must be ground off. A positive mechanical 
restraint must be utilized when the crane is parked in an area where the potential exposure to 
wind is prevalent

 Clearances of 2½ feet (762 mm) from electrical equipment must be maintained
 Rope controls for floor-operated cranes must be equipped with an arrow attached to the rope 

showing the direction of travel when the rope is pulled
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 If an idle crane (undergoing repairs, etc.) shares a runway, a protective device must be used to 
prevent interference with active cranes. If a protective device is impracticable, then a signal 
person will be placed at a visual vantage point to warn the operator of the active crane when it 
reaches the limit of safe distance from the idle crane.

 Cranes must be equipped with a main switch that can be locked out
 A pendant, cab, radio, or pulpit control station must be equipped with a positive stop device, 

colored red, to disconnect all motors

UNDERHUNG CRANES AND MONORAIL SYSTEMS
An underhung crane or monorail system installed or modified, after Nov. 5, 1997, must be in 
compliance with the requirements of ASME B30.11 “Monorail Systems and Underhung Cranes,” 1993 
edition. This does not include monorail systems used only to transport personnel or to monorail-type 
conveyor systems commonly referred to as overhead trolley conveyors or power and free trolley 
conveyors. It also does not apply to a crane with a manually moved type bridge or trolley. Many of the 
provisions located elsewhere in this document, including those related to general safety, inspections, 
and maintenance, also apply to underhung cranes and monorail systems. In addition: 

 Rope controls must be marked for a floor operated crane or monorail system to show the 
direction of travel

 A pendant, radio, cab, or pulpit control station must be equipped with a positive stop device, 
colored red, to disconnect all motors

 The controller in a cab or pulpit must be legibly marked to indicate the function and direction
 When the controller of a pendant or radio-controlled type crane is released from the “on” 

position, the controller must automatically return to the “off” position
 A transmitter for a radio-controlled crane or a monorail system must be stored in a locked 

cabinet or a supervised storage area when not in use
 A crane or monorail system must be provided with an operable overtravel limit device in the 

hoisting direction. The device must be adjusted so that it is tripped under all conditions to 
prevent contact of the hook or block with the hoist or trolley frame

 A crane or monorail system not equipped with a spring-return controller or momentary contact 
push button must be provided with a device that disconnects all motors from the line on failure 
of power and which does not permit restarting until the controller handle is brought to the “off” 
position or until a reset switch or button is operated

 The pendant push-button enclosure must be grounded and legibly marked for identification of 
functions
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Mobile Crane Inspections

This section on crane inspection is included for the purpose of giving contractors a perspective on 
what an OSHA Compliance Officer will be looking for to ensure compliance with regulations.

Since cranes impact such a large segment of work going on at any job site, crane inspections must 
include a survey or walk around of the entire operation that questions how the crane will be operating 
and how other crafts will be effected by working with and around the crane. Observation of crane 
operations prior to an inspection, or simply asking how cranes have or will be used, can indicate 
possible problem areas that may need a closer review during the inspection process.

Pre-inspection
Before the actual inspection begins, the Compliance Officer will gather some general information 
about the crane operator's qualifications & the crane's certifications, such as: 

Operator Qualifications
The Compliance Officer will observe the operator in action and when the opportunity permits ask a 
few question concerning the cranes capacity and restrictions imposed, either due to activity 
involved in or functional limitations.

Crane Records
The Compliance Officer will ask for inspection and maintenance records and verify that the 
appropriate operator's manual and load charts are available for that particular crane in use.

Crane Setup
In the Compliance Officer’s initial survey of crane operations, he or she will look for crane stability, 
physical obstructions to movement or operation, and proximity of electrical power lines, as well as 
the following:

Leveling
Has the crane operator set the crane up level and in a position for safe rotation and operation?

Outriggers
Are the outriggers, where applicable, extended and being used in accordance with manufacturer's 
recommendations?

Stability
The relationship of the load weight, angle of boom, and its radius (the distance from the cranes 
center of rotation to the center of load) to the center of gravity of the load. Also, the condition of 
crane loading where the load moment acting to overturn the crane is less than the moment of the 
crane available to resist overturning.
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Structural Integrity
The crane's main frame, crawler, track and outrigger supports, boom sections, and attachments 
are all considered part of structural components of lifting. In addition, all wire ropes, including 
stationary supports, help determine lifting capacity and are part of the structural elements of crane 
operations.

Electrical Hazards
Working around or near electrical power lines is one of the most dangerous practices for crane 
operations. The OSHA requirements limit crane operations to a minimum clearance of 10 feet.

Cranes should not be used to handle materials or loads stored under electric power lines. In 
addition, operation of mobile cranes near de-energized electric power lines is not recommended 
until the following steps have been taken:

 The power company or owner of the power line has de-energized the lines
 The lines are visibly grounded and appropriately marked at jobsite
 Durable warning signs are installed at the operator's station and on the outside of the crane 

identifying the clearance requirements between the crane/load and electrical power lines
 A qualified representative of the power company or owner of the electrical power line are on the 

job site to verify that the power lines have been de- energized or properly grounded

Load Charts
Load Charts are the principle set of instructions and requirements for boom configurations and 
parts of line that establish crane capacity for safe crane operations.

 Availability – The crane operator must have in his/her possession the appropriate load charts 
related to the crane in use and for the loads being lifted

 Correct Use – The crane operator must show adequate understanding and proficient use of the 
load charts as related to the equipment in use and the loads being lifted

Safe Operating Precautions
As stated above, cranes are carefully designed, tested, and manufactured for safe operations. 
When used properly they can provide safe reliable service to lift or move loads. Because cranes 
have the ability to lift heavy loads to great heights, they also have an increased potential for 
catastrophic accidents if safe operating practices are not followed.

Accidents can be avoided by careful job planning. The person in charge must have a clear 
understanding of the work to be performed and consider all potential dangers at the job site. A 
safety plan must be developed for the job and must be explained to all personnel involved in the 
lift.
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Before operations begin for the day, a walk around inspection needs to be conducted to ensure 
that the machine is in proper working condition. Only qualified and properly designated people will 
operate the crane. Regular inspections are important; they provide a means of detecting potential 
hazards or conditions that could contribute to a sequence of events leading to an accident. Safe, 
reliable, and the economic operation of lifting equipment, cannot be ensured without regular safety 
inspections and thorough preventive maintenance programs. A thorough inspection program can 
forecast maintenance needs or potential equipment failures or malfunctions. The lack of such a 
program could result in serious deterioration of the equipment that might lead to excessive 
replacement, or repair charges, as well as an increased potential for accidents.

Due to the wide variation of conditions under which a crane may operate, it is impossible for the 
manufacturer to determine inspection intervals appropriate for every situation. Inspection intervals 
recommended in manufacturer's publications represent minimum intervals for average operating 
conditions. More frequent inspection intervals should be required if use and site conditions are 
severe and warrant it. Inspections are also designed as maintenance checks and/or as a 
verification that proper repairs or modifications of equipment have been completed, which if not 
checked, could affect capacities as well as personnel safety. Since the initial load rating for cranes 
was determined and set under ideal conditions, inspections are required by manufacturers to 
guarantee optimal operating efficiency and capacity as determined by the load charts.

The American National Standards Institute, ANSI B30.5, 1968, and OSHA both require inspections 
be divided into two categories: frequent and periodic. In addition to the performance of these 
regular inspections, equipment is required to be inspected and tested to ensure that it is capable of 
safe and reliable operation when initially set or placed in service and after any major repairs or any 
design modification.

Inspection Types
Initial Inspections

New, reinstalled, altered, repaired, and modified cranes must be inspected by a qualified person 
before initial use to verify compliance with general safety standards, and to ensure the crane is in a 
safe, working order. See below for requirements. An inspection checklist is provided at the end of 
this chapter. 

Frequent Inspections (usually daily intervals, up to monthly intervals)

Frequent inspections are usually performed at the start of each shift by the operator who walks 
around the crane looking for defects or problem areas. An employer will establish an inspection 
schedule based on usage and classification, and every crane must be inspected at least monthly. 
The inspection schedule may be modified based on documented inspection and repair history and 
a qualified person's recommendations.
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Components that have a direct bearing on the safety of the crane and whose status can change 
from day to day with use must be inspected daily, and when possible, observed during operation 
for any defects that could affect safe operation. To help determine when the crane is safe to 
operate, daily inspections should be made at the start of each shift.

Frequent inspections should include, but are not limited to the following:

 Check that all exposed moving parts are guarded. A removed guard may indicate that a 
mechanic is still working on part of the crane

 Check to make sure any swing area of the cab is barricaded to prevent crush hazards, and that 
the lift area is barricaded and designated as a controlled access zone

 Visually inspect each component of the crane used in lifting, swinging, or lowering the load or 
boom for any defects that might result in unsafe operation

 Inspect all wire rope (including standing ropes), sheaves, drums rigging, hardware, and 
attachments. Remember, any hook that is deformed or cracked must be removed from service. 
Hooks with cracks, excessive throat openings of 15%, or hook twists of 10 degrees or more, 
must be removed from service. Check for freedom of rotation of all swivels

 Visually inspect the boom and jib for straightness and any evidence of physical damage, such 
as cracking, bending, or any other deformation of the welds. Look for corrosion under any 
attachments that are connected to the chords and lacing. Watch carefully for cracking or flaking 
of paint. This may indicate fatigue of the metal, which often precedes a failure. On lattice 
booms, look for bent lacing. If they are kinked or bent, the main chord can lose substantial 
support in that area. When lacing is bent, the ends also tend to draw together, which pulls the 
main chords out of shape. This precaution is especially important on tubular booms where every 
component must be straight and free from any dents. Do not attempt to straighten these 
members by hammering or heating them and drawing them out. They must be cut out and 
replaced with lacing to the manufacturer's specifications, procedures, and approval

 Inspect tires for cuts, tears, breaks, and proper inflation.
 Visually inspect the crane for fluid leaks, both air and hydraulic
 Visually check that the crane is properly lubricated. The fuel, lubricating oil, coolant and 

hydraulic oil reservoirs should be filled to proper levels
 Check that the crane is equipped with a fully charged fire extinguisher and that the operator 

knows how to use it
 Check all functional operating mechanisms such as: sheaves, drums, brakes, locking 

mechanisms, hooks, the boom, jib, hook rollers brackets, outrigger components, limit switches, 
safety devices, hydraulic cylinders, instruments, and lights

 Check the turntable connections for weld cracks and loose or missing bolts. If they are loose, 
there is a good chance that they have been stretched

 When checking the outriggers be sure that neither the beams nor the cylinders are distorted. 
Check that the welds are not cracked and that both the beams and cylinders extend and retract 
smoothly and hold the load. Check the condition of the floats, and check that they are securely 
attached
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 Inspect and test all brakes and clutches for proper adjustment and operation
 Always inspect boom hoist lockout and other operator aids, such as anti-two-block devices 

(ATB) and load moment indicators (LMI), for proper operation and calibration
 While the engine is running, check all gauges and warning lights for proper readings and 

operate all controls to see that they are functioning properly
 Check for any broken or cracked glass that may affect the view of the operator

Periodic Inspections (1- to 12-month intervals)
The periodic inspection procedure is intended to determine the need for repair or replacement of 
components to keep the machine in proper operating condition. It includes those items listed for 
daily inspections as well as, but not limited to, structural defects, excessive wear, and hydraulic or 
air leaks.

Inspection records of the inspected crane must be maintained monthly on critical items in use, such 
as brakes, crane hooks, and ropes. These inspection records should include, the date of 
inspection, the signature of the person who performed the inspection, and the serial number, or 
other identifier. This inspection record should be kept readily available for review. The 
manufacturer's maintenance and inspection records, forms/checklist, or equivalent should be used.

 Inspect the entire crane for structural damage. Be careful to check for distortion or cracks in 
main frame, outrigger assemblies, and structural attachments of the upperworks to the carrier

 Inspect all welded connections for cracks. Inspect the main chords and lacings and other 
structural items for paint flaking and cracking, which may indicate potential failure, as well as for 
dents, bends, abrasions, and corrosion. Check hydraulic booms for bending, side sway, or 
droop

 Check for deformed, cracked, or corroded members in the load/stress bearing structure
 Magnetic particle or other suitable crack detecting inspection should be performed at least once 

each year by an inspection agency retained by the owner. Inspection reports should be 
requested and retained in the crane file

 Inspect cracked or worn sheaves and drums
 Inspect for worn, cracked, or distorted parts such as: pins, bearings, shafts, gears, rollers, 

locking devices, hook roller brackets, removable outrigger attachments lugs, and welds
 Inspect for excessive wear on brake and clutch system parts, linings, pawls, and ratchets.
 Inspect all indicators, including load and boom angle indicators, for proper operation and 

calibration
 Inspect all power plants for proper operation
 Inspect for excessive wear on drive sprockets and/or chain stretch
 Inspect for correct action of steering, braking, and locking devices
 Check that the counterweight is secure
 Check that the identification number is permanently and legibly marked on jibs, blocks, 

equalizer beams, and all other accessories
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 Inspect all hydraulic and pneumatic hoses, fittings, and tubing. Any deterioration of any system 
component will cause the inspector to question whether further use would constitute a safety 
hazard. Conditions, such as the following, require replacement of the part in question:

o Any evidence of oil or air leaks on the surfaces of flexible hoses or at the point at which the 
hose in question joins the metal end couplings

o Any abnormal deformation of the outer covering of hydraulic hose, including any enlargement, 
local or otherwise

o Any leakage at connections that cannot be eliminated by normal tightening
o Any evidence of abrasive wear that could have reduced the pressure retaining capabilities of 

the hose or tube effected. The cause of the rubbing or abrasion must be immediately 
eliminated

Special conditions and factors, follow-up
 Conditions of extreme duty cycle, heat, and corrosive or climatic extremes indicate a need for 

more frequent inspections before use
 Cranes with multiple service classifications must be inspected and documented in accordance 

with the highest rated duty classification
 A qualified person must determine whether conditions found during an inspection constitute a 

hazard and whether disassembly is required for additional inspections

Starting the Inspection
Since most crane inspections begin with a general walk-around and observation of the overall 
crane set up and operation, followed by a specific inspection of items or components, the following 
guidelines are presented in that order. The first section addresses the general items and 
operational considerations when inspecting any type of crane, followed by the specific inspection 
items for two specific types of cranes: Grove Rough Terrain 45 Ton (hydraulic) and Manitowoc 
4100 150 Ton Crawler (lattice boom friction) cranes.

In general, the following should be considered when inspecting any crane:
Review all inspection and maintenance documents for the crane being inspected, including the 
crane manufacturer's inspection and maintenance requirements.

 Conduct a walk around inspection, paying particular attention to mechanical systems leaks or 
damage (oil, hydraulic, air) and structural deficiencies

 Look at crane cab for properly marked controls, damaged instruments and for properly 
displayed and legible load charts

 Ask the operator, ground crew (riggers), and/or supervisor’s appropriate questions on load 
charts, rigging and load weight determinations, and capacities

 Request the operator to raise and lower the boom/load line, where practical, and inspect, from 
the cab position, the running line or rope of the main hoist drum and secondary line or jib line. 
Check brake action and its ability to stop

 If practical, request the operator to lower boom to look at the condition of booms sections, 
lacing, lifting components, anti-two-block devices, jib back stops, and the condition of the hook
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 Check crane set up and stability of outriggers on hydraulics and/or the effectiveness of cribbing 
on crawlers. If possible, request that the crane be rotated to check all clearances and overall 
stability

Specific Inspection Items and References
The following table identifies the specific inspection items for cranes as well as a brief description 
and purpose to help the inspector to have a better understanding of what and why the item is being 
inspected.

Inspection Items & Description

ITEM DESCRIPTION / PURPOSE
Manufacturer's 
Operating and 
Maintenance 
Manuals

Manufacturer's operating and maintenance manuals must accompany all mobile hoisting 
equipment. These manuals set forth specific inspection, operation, and maintenance 
criteria for each mobile crane and lifting capacity.

Guarding
All exposed moving parts such as gears, couplings, chains, reciprocating or rotating 
parts, and other means of power transmission, except shafts, where exposed to contact, 
are guarded or isolated.

Swing Clearance
Protection

Materials for guarding rear swing area.

High-Voltage
Warning Sign

High-voltage warning signs displaying restrictions and requirements should be installed 
at the operator's station and at strategic locations on the crane.

Boom Stops Shock absorbing or hydraulic type boom stops are installed in a manner to resist boom 
overturning.

Jib Boom Stops Jib stops are restraints to resist overturning.

Boom Angle
Indicator

A boom angle indicator readable for the operator station is installed accurately to indicate 
boom angle.

Boom Hoist 
Disconnect, 
Automatic Boom 
Hoist Shutoff

A boom hoist disconnects safety shutoff or hydraulic relief to automatically stop the 
boom hoist when the boom reaches a predetermined high angle.

Two-Blocking
Device

Cranes with telescoping booms must be equipped with an “Anti Two-Blocking" feature, 
warning device, or other arrangement, to warn the crane operator to avoid colliding 
("two-blocking") the hook block with the boom point when hoisting the load, when 
extending the boom, or when booming up or down. The device must be tested on-site in 
accordance with the manufacturer’s requirements. All cranes, hydraulic and fixed boom, 
used to hoist personnel must be equipped with two-blocking devices on all hoistlines 
intended to be used in the operation.

Power Controlled 
Lowering

Cranes for use to hoist personnel must be equipped for power controlled lowering 
operation on all hoistlines. Check clutch, chains, and sprockets for wear.

Leveling Indicating 
Device

A device or procedure for leveling the crane must be provided.
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Sheaves

Sheave grooves must be smooth and free from surface defects, cracks, or worn places 
that could cause rope damage. Flanges must not be broken, cracked, or chipped. The 
bottom of the sheave groove must form a close fitting saddle for the rope being used. 
Lower load blocks must be equipped with close fitting guards. Almost every wire rope 
installation has one or more sheaves – ranging from traveling blocks with complicated 
reeving patterns to equalizing sheaves where only minimum rope movement is noticed.

Main Hoist and 
Auxiliary Drums 
System

Drum crushing is a rope condition that indicates deterioration of the rope. Spooling is that 
characteristic of a rope that affects how it wraps onto and off a drum. Spooling is 
affected by the care and skill with which the first larger of wraps is applied on the drum. 
Manufacturer's criteria during inspection usually specify:
Minimum number of wraps to remain on the drum
Condition of drum grooves
Condition of flanges at the end of drum
Rope end attachment
Spooling characteristics of rope
Rope condition

Main Boom, Jib 
Boom, Boom 
Extension

Boom jibs, or extensions, must not be cracked or corroded. Bolts and rivets must be tight. 
Certification that repaired boom members meet manufacturers original design standard must 
be documented. Non-certified repaired members must not be used until recertified.

Load Hooks and
Hook Blocks

Hooks and blocks must be permanently labeled with rated capacity. Hooks and blocks are 
counterweighted to the weight of the overhaul line from highest hook position. Hooks 
must not have cracks or throat openings more than 15% of normal or twisted off center 
more than 10o from the longitudinal axis. All hooks used to hoist personnel must be 
equipped with effective positive safety catches especially on hydraulic cranes.

Hydraulic Hoses 
Fittings and Tubing

Flexible hoses must be sound and show no signs of leaking at the surface or its junction 
with the metal and couplings. Hoses must not show blistering or abnormal deformation to 
the outer covering and no leaks at threaded or clamped joints that cannot be eliminated by 
normal tightening or recommended procedures. There should be no evidence of excessive 
abrasion or scrubbing on the outer surfaces of hoses, rigid tubing, or hydraulic fittings.

Outriggers

Outrigger number, locations, types and type of control are in accordance with 
manufacturer's specifications. Outriggers are designed and operated to relieve all weight 
from wheels or tracks within the boundaries of the outriggers. If not, the manufacturer's 
specifications and operating procedures must be clearly defined. Outriggers must be visible 
to the operator or a signal person during extension or setting.

Load Rating Chart

A durable rating chart(s) with legible letters and figures must be attached to the crane in a 
location accessible to the operator while at the controls. The rating charts must contain the 
following:
A full and complete range of manufacturer's crane loading ratings at all stated operating 
radii.
Optional equipment on the crane such as outriggers and extra counterweight that effect 
ratings.
A work area chart for which capacities are listed in the load rating chart, i.e. over side, over 
rear, over front.
Weights of auxiliary equipment, i.e. load block, jibs, boom extensions.
A clearly distinguishable list of ratings based on structural, hydraulic or other factors 
rather than stability.
A list of no-load work areas.
A description of hoistline reeving requirements on the chart or in operator's manual.
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Wire Rope
Main hoist and auxiliary wire rope inspection should include examining for:
Broken wires 
Excess wear
External damage from crushing, kinking, cutting or corrosion

Cab
Contains all crane function controls in additional to mechanical boom angle indicators, 
electric wipers, dash lights, warning lights and buzzers, fire extinguishers, seat belts, horn, 
and clear unbroken glass.

Braking Systems

Truck cranes and self-propelled cranes mounted on rubber-tired chassis or frames must 
be equipped with a service brake system, secondary stopping emergency brake system 
and a parking brake system. Unless the owner/operator can show written evidence that 
such systems were not required by the standards or regulations in force at the date of 
manufacture and are not available from the manufacturer. The braking systems must have 
been inspected and tested and found to be in conformance with applicable requirements.
Crawler cranes are provided with brakes or other locking devices that effectively hold the 
machine stationary on level grade during the working cycle. The braking system must be 
capable of stopping and holding the machine on the maximum grade recommended for 
travel. The brakes or locks are arranged to engage or remain engaged in the event of loss 
of operating pressure or power.

Turntable/Crane
Body

Make sure that the rotation point of a crane gears and rollers are free of damage, wear and 
properly adjusted and the components are securely locked and free of cracks or damage. 
The swing locking mechanism must be functional (pawl, pin) and operated in the cab.

Counterweight
The counterweight must be approved and installed according to manufacturer's 
specifications with attachment points secured.

Documentation
Every inspection of a crane should be documented in a log and signed by the respective individual 
who performed the inspection. Documentation should include the applicable dated and signed 
inspection checklists that were used. The documentation can include inspections that were made 
during the course of operation.

Frequent inspections should be documented daily, as well as monthly, or at intervals of 100 hours 
of use—whichever comes first.

Periodic inspections should be documented annually or at intervals of 500 hours of use.
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General Terms & Definitions

 Auxiliary Hoist: A supplemental hoisting unit, usually of lower load rating and higher speed than 
the main hoist

 Axis of Rotation: The vertical axis around which the crane's superstructure rotates
 Boom: In cranes and derricks usage, an inclined spar, strut, or other long member supporting 

the hoisting tackle. Also defined as a structural member attached to the revolving superstructure 
used for guiding and acting as a support for the load

 Boom Angle Indicator: An accessory device that measures the angle of the boom base section 
centerline to horizontal

 Boom Stops: A device used to limit the angle of the boom at its highest position
 Brake: A device used for retarding or stopping motion by friction or power means
 Block: Sheaves or grooved pulleys in a frame provided with hook, eye, and strap
 Crane: A machine consisting of a rotating superstructure for lifting and lowering a load and 

moving it horizontally on either rubber tires or crawler treads
 Counterweight: Weights used for balancing loads and the weight of the crane in providing 

stability for lifting
 Deck: The revolving superstructure or turntable bed
 Drum: The spool or cylindrical member around which cables are wound for raising and lowering 

loads
 Gantry: A structural frame work (also known as an A Frame) mounted on the revolving 

superstructure of the crane to which the boom supporting cables are reeved
 Headache Ball: A heavy weight attached above the hook on a single line or whip line to provide 

sufficient weight to lower the hook when unloaded
 Holding Brake: A brake that automatically sets to prevent motion when power is off
 Jib: An extension attached to the boom point to provide added boom length for lifting specified 

loads
 Load: The weight of the object being lifted or lowered, including load block, ropes, slings, 

shackles, and any other ancillary attachment
 Load Block: The assembly of the hook or shackles, swivel, sheaves, pins, and frame suspended 

from the boom point
 Main Hoist; Hoist system or boom used for raising and lowering loads up to maximum rated 

capacity
 Mechanical Load Brake: An automatic type of friction brake used for controlling loads in the 

lowering direction. This device requires torque from the motor to lower a load but does not 
impose additional loads on the motor when lifting a load
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 Outriggers: Support members attached to the crane's carrier frame, they are used to level the 
crane and may be blocked up to increase stability

 Pawl: Also known as "dog". It is a gear locking device for positively holding the gears against 
movement

 Pendants: Stationary cables used to support the boom
 Radius: The horizontal distance from the axis of rotation of the crane's superstructure to the 

center of the suspended load
 Reeving: The path that a rope takes in adapting itself to all sheaves and drums of a piece of 

equipment
 Running Sheave: Sheaves that rotate as the hook is raised or lowered
 Superstructure: The rotating frame, gantry and boom or other operating equipment
 Test Load: Any load or force, expressed in pounds, used for testing or certifying the limitations 

within acceptable tolerances of the anticipated load
 Two-Block: The condition in which the lower load lock or hook assembly comes in contact with 

the upper load block or boom point sheave assembly
 Quadrant of Operation: The area of operation that the lift is being made in. Usually divided into 

four quadrants, i.e. front, rear and side(s) - left side and right side

GENERAL LOAD CHARTS AND OPERATIONAL CONSIDERATIONS
General Load Chart
Manufacturer's operating notes supplied with the machine contain important information 
concerning proper set-up, operation and additional points that need to be considered when 
calculating load handling capacities of cranes. Mistakes in calculating capacity can cause 
accidents.

The rated capacity of a crane must be legibly marked on each side of the crane. Markings must be 
legible from the ground or floor. Each load block of the hoisting units of the crane must be legibly 
marked with its individual rated capacity. Service class ratings must also be legibly marked.

Several factors to be considered when calculating a cranes load capacity, including the following:

 Load Radius: the horizontal distance between the center of the crane rotation to center of the 
load

 Boom length: including the jib, swing away extension or any other attachments that may 
increase length of the boom

 Parts of line
 Quadrant of operation: the area of operation that the lift is being made in; note different 

quadrants usually have lower lifting capacities
 Boom angle: the angle formed between the horizontal plane of rotation and center line of the 

boom
 Weight of any attachments: jib, lattice extension or auxiliary boom point
 Weight of handling devices: ball, block, and/or any necessary rigging
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Operational Considerations:
 When working at boom lengths or radii between the figures shown on the load capacity chart, 

the next lower capacity rating should be used. It is dangerous to guess the capacity for boom 
lengths or radii between those listed on the rating plate

 It is very dangerous to lift a load without knowing whether it is within the rated capacity while 
expecting the crane to start to tip to warn of an overload. Cranes may suddenly tip over or the 
boom may collapse if the load is too heavy

 Always stay within the rated capacity. Operators must reduce the load capacity under adverse 
field conditions until, it is determined, the machine can safely handle the lift

 Loads must not be allowed to exceed rated load capacity and working radius
 Do not use counterweights heavier than the manufacturer's recommended weight
 Even a light wind can blow the load out of control, collapse booms, or tip machines
 Winds aloft can be much stronger than at ground level
 Proper precautions must be taken when the velocity of wind exceeds 20-mph
 Crane capacity can be adversely affected when the machine set is not level
 Do not lift loads when winds create an unsafe or hazardous condition. Booms should be 

lowered, if possible, under high wind conditions
 Foot pedal brake locks are furnished on some cranes to allow the operator to rest his legs when 

suspending the load for short periods of time. Operators should keep their feet on the pedals 
while foot pedal brake locks are in use. Brakes may cool allowing the load to fall

 No one, except the oiler, instructor, or designated person should be allowed on a crane with the 
operator when the crane is in operation

SITE-SPECIFIC CRANE OPERATION PLAN 
A site-specific operation plan must be created prior to any crane work. This plan will be developed by 
a competent person and reviewed by all involved parties. Employers should refer to the OSHA 
standard 1926.1400-1442 for specific crane requirements.

Please see below for the following documents:

 Site-Specific Crane Operation Plan Checklist
 Crane/Boom Inspection Report
 Recommended Hand Signals for Controlling Crane Operations 
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SITE-SPECIFIC CRANE OPERATION PLAN & CHECKLIST
Company: Job Name & Location:
Job Supervisor: Date(s) on Site:
Project Engineer: Qualified Person:
Crane Operator: Qualified Rigger:
Scope of Work
Roofing □ Sq. Ft.: Tons:
Siding □ Sq. Ft.: Tons:
Decking□ Sq. Ft.: Tons:
General Miscellaneous □ Sq. Ft.: Tons:
General Description of Work:

Site Layout
1. Has controlling contractor provided adequate access to site? □      Yes □ No
2. Is laydown area firm, properly graded, well drained, and accessible? □      Yes □   No
Pre-Construction Site Conference
Has a Pre-Construction Site Conference been held? □     Yes □   No
Please list those attending:

Sequence of Crane Activity
1. Give a general sequence of Crane activities:

2. Material delivery date:
3. How will activities be coordinated with other trades:

Cranes
1. Crane Type:
2. Crane Brand:
3. Crane Capacity:
4. How is the site prepared for the crane?
5. How many different locations will the crane have and where are they?
6. What is the path for overhead loads?
7. How will employees be notified of overhead loads?
8. Are there any critical lifts? (75% of capacity or dual crane) □     Yes □ No
a. How many?
9. Describe critical lifts:
10. Are lift permits attached for critical lifts? □     Yes □  No
11. Are lift permits attached for all lifts over 5,000 lbs. □ Yes □ No
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Fall Protection
Has fall protection training been documented? □ Yes □ No
Is a Competent Person on-site at all times? □ Yes □ No
Were fall protection systems designed by a Qualified Person? □ Yes □ No
Falling Object Protection
Method for securing loose items aloft:

Are all personnel wearing hard hats? □ Yes □ No
Are Crane operation areas properly barricaded? □ Yes □ No
Hazardous Non-Routine Tasks
Are Job Hazard Analyses performed on all non-routine tasks? □ Yes □ No
Attach Job Hazard Analyses.
Training Certification
Are all personnel properly trained for performing job-related activities? □ Yes □ No
Are all personnel properly trained for the use of fall protection systems? □ Yes □ No
Attach documentation of training.
List of Qualified and Competent Persons
1. Qualified Person for fall protection system design:
2. Qualified Rigger:
3. Crane Operator:
4. Crane Inspector:
5. Fall Protection Competent Person:
Emergency Rescue Procedures
□ Self-Rescue □ Emergency Response Team □ Manbasket
□ Stair Tower □ First Aid Trained Personnel □ Hoists
□ Aerial Lifts □ Other

Other Considerations Specific to this Site:

Comments:

Completed By: Date:
Reviewed By: Date:
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CRANE/BOOM INSPECTION REPORT
Company Name: Date:
Job Site Location: Time:
Job Foreman/Supervisor:
Person(s) Making Inspection:

Subcontractors On-Site (List Name and Trade):

Equipment Type: Equipment #s: Manufacturer:

Columns: A=Adequate at time of inspection; B=Needs consideration; C=Needs immediate attention; N/A=Not applicable
A B C N/A

Action Taken
GENERAL JOB SITE INFORMATION:
Copy of safety manual on site?
Copy of manufacturer’s manuals available with equipment?
OSHA 300 and 301 forms posted and complete?
Are required OSHA posters posted?
Phone number to nearest medical center posted?
Toolbox talks up-to-date?
Copy of HazCom program & MSDS sheets on site?
Work areas properly signed and barricaded?
CRANE/BOOM – Carrier Vehicle:
Motor
Crank case oil is clean and full
Engine coolant is about 2 inches below cap
Clutch /Converter
Drive Line
Transmission fluid at proper level
Frame
Brakes
Differentials
Outriggers
Cab
Steering
Lights
Tires properly inflated (look on load charts for manufacturing 
recommendations)
Cuts or bulges in the tires
Rims & bolts
Fire extinguisher
Glass
Warning lights
Access
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HYDRAULICS: A B C N/A Action Taken
Relief Valve(s)
Restrictor Valves
Pipe Lines
Hose Lines
Outrigger Cylinders

Boom Hoist Cylinder
Boom Crowd Cylinder
Control Valves
Swing Motor
Hoist Motor
Pumps
Bearings
Check hydraulic oil level
Mounting Bolts
Swing Gear
Swing Pinion
Seals - Hydraulic
BOOM:
Shipper Welds
Boom Welds
Pins - Boom Pivot
Support Roller
Boom Pins
Bearing Sheave
Load Block Sheave
Load Block Hook
Boom Main Section
WEDGE SOCKETS:
Wire rope size and wedge socket is a proper match?
Dead end of wire rope extends at least 9 inches beyond wedge 
socket?
Dead end of the wire rope is secured properly?
SHEAVES:
The wire rope is seated properly in the sheaves?
The wire rope keepers (keeps cable from coming out of the 
sheaves) are in good shape?
Check the bolts on the sheave plates for tightness?
Check for any weld cracks?
Signs of bent or buckled panels or parts?
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OPERATIONAL CHECKS: A B C N
/A

Action Taken
Crane operators’ logs up-to-date and on-site?
Operators familiar with load charts?
Load chart is in cab?
Hand signal charts on crane?
Handrails leading into crane cab are good condition?
Out rigger pads not cracked?
Outriggers extended & swing radius barricades in place?
Hydraulic hoses in good condition?
The drum cable is properly spooled?
Boom angle indicator is available and working?
Swing through 360 degrees, does boom angle indicator stay the 
same throughout rotation?
Does boom swing break work properly?
Back-up alarm is working?
Does the horn work?
Engine started, gauges are checked & working properly?
Out riggers are extended out; working properly?

OPERATIONAL CHECKS (Continued):
Crane is leveled, working properly?
Boom up, unlock the swing break, does it swing when level?
Extend out the boom, are all sections extending evenly?

Brakes & brake systems check out?
Safety pressure relief valves check out?
Is equipment a safe distance from edge of trench or excavation?

MATERIALS HANDLING:
Chains and slings inspected and tagged as required?
Employees kept from under suspended loads?
Materials properly stored or stacked?
Employees using proper lifting methods?
Tag lines used to guide loads?
HOOKS – Replace If:
If hook throat opening has increased by 15%
If load-bearing point (throat) has been worn by 10%, the hook must be 
replaced.

If hook tip is twisted by 10° or more, the hook must be replaced.
Check for excessive damage from chemicals and for deformation and 
cracks.

Check for and replace damaged, inoperative, or missing hook latches.
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Unsafe Conditions, Situations, Acts, or Practices Observed: 

Comments: ______________________________________________________________

Operator’s Signature     Date

Signature (person(s) performing inspection/evaluation)         Date

Signature (person(s) performing inspection/evaluation)         Date
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Recommended Hand Signals For
Controlling Crane Operations
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Demolition

POLICY STATEMENT
Demolition is an inherently hazardous process that requires careful planning and rigorous 
implementation of safe work practices. This policy has been established to prevent injury and 
illnesses for employees engaged in demolition activities, and protect the public from potential hazards 
involved. 

RESPONSIBILITIES
Preventing injuries and illness during demolition activities is a cooperative effort between GCG 
Construction and its employees. 

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Provide all available descriptions of building to be demolished
 Obtain necessary approvals and permits. A permit may be required for the 

demolition/dismantling of any building, structure, scaffolding, or falsework more than three 
stories or 36 feet high

 Define extent of work
 Notify owners of neighboring structures before demolition
 Locate services
 Identify and notify employees and contractors of any hazardous materials or hazardous 

conditions onsite
 Plan work, select method of demolition, define appropriate means of material disposal and 

provide for adequate supervision of workers
 Notify the state OSHA division at least 24 hours before beginning any asbestos-related 

demolition work in which more than 100 sq. ft. of asbestos-containing material (greater than 0.1 
percent asbestos by weight) will be disturbed.

 Secure worksite against unauthorized entry
 Ensure every employee is working in a safe environment and has the necessary training, 

equipment and supervision to perform their job safely
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Employee Responsibilities
Employees are expected to:

 Adhere to all safety precautions, training and supervisor instructions
 Use appropriate personal protective equipment
 Ensure all equipment and machinery is guarded before use
 Ensure tools are in good repair
 Report any hazardous condition that cannot be immediately remedied to a supervisor
 Suggest safety improvements when apparent
 Ensure all personnel is clear before beginning work that may endanger others
 When uncertain, verify location of utilities with supervisor
 Keep unauthorized individuals from work site
 Report accidents immediately
 Understand all emergency procedures and know the location of exits, fire extinguishing 

equipment, and communication means before beginning work

TRAINING
We will ensure every employee is provided training on demolition safety. This training will be provided 
at no cost to the employee during working hours. 

Training will use only training material that is appropriate in content and vocabulary to educational 
level, literacy, and language of employees.

Training Components
The safety coordinator will ensure that every employee will be trained in the following minimum 
elements:

 OSHA regulations for demolition activities
 Pre-demolition activities
 Different types of building structures and materials and how to safely demolish structures of 

various materials
 Safety precautions for manual demolition and all expected mechanical demolition means
 Explosive safety
 HAZMAT assessment and safety
 Asbestos
 Noise, dust and other public nuisances
 Common demolition hazards and how to prevent injuries and illnesses from them
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Training Records
Training records will include the following information:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training
 The names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the date on which the training 
occurred.

POLICY
Preparatory Operations
Engineering Survey
Before demolition, an engineering survey of the structure must be conducted by a competent 
person to determine the condition of the framing, floors, and walls so measures can be taken, if 
necessary, to prevent the premature collapse of any portion of the structure. The demolition 
contractor must maintain a written copy of this survey. 

Adjoining Buildings
When indicated as advisable, any adjacent structure(s) or improvements should also be similarly 
checked. Nearby buildings may be susceptible to damage, and care must be taken to ensure 
adjacent buildings are unharmed by demolition activity. Photographing existing damage in 
neighboring structures is advisable.

Hazard Identification
The engineering survey allows evaluation of the entire job. The contractor should plan for the 
wrecking of the structure, the equipment to do the work, manpower requirements, and the 
protection of the public. The safety of all workers on the job site should be a prime consideration. 
During the preparation of the engineering survey, the contractor should plan for potential hazards 
such as fires, cave-ins, and injuries. 

Damaged Structures
If the structure to be demolished has been damaged by fire, flood, explosion, or some other cause, 
appropriate measures, including bracing and shoring of walls and floors, shall be taken to protect 
workers and any adjacent structures.
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Hazardous Substances
It shall also be determined if any type of hazardous chemicals, gases, explosives, flammable 
material, or similar dangerous substances have been used or stored on the site. If the nature of a 
substance cannot be easily determined, samples should be taken and analyzed by a qualified 
person prior to demolition.

Safety Planning 
During the planning stage of the job, all safety equipment needs should be determined. The 
required number and type of respirators, lifelines, warning signs, safety nets, special face and eye 
protection, hearing protection, and other worker protection devices should be determined during 
the preparation of the engineering survey. A comprehensive plan is necessary for any confined 
space entry. 

Utility Location
All electric, gas, water, steam, sewer, and other service lines should be shut off, capped, or 
otherwise controlled, at or outside the building before demolition work is started. Any utility 
company involved should be notified in advance, and its approval or services, if necessary, shall be 
obtained.

If it is necessary to maintain any power, water, or other utilities during demolition, such lines shall 
be temporarily relocated as necessary and/or protected. The location of all overhead power 
sources should also be determined, as they can prove especially hazardous during machine 
demolition. All workers should be informed of the location of existing or relocated utility service.

MEDICAL SERVICES & FIRST AID
Before starting work, provisions should be made for prompt medical attention in case of serious injury. 
The nearest hospital, infirmary, clinic, or physician shall be located as part of the engineering survey. 
The job supervisor should be provided with instructions for the most direct route to these facilities. 
Proper equipment for prompt transportation of an injured worker, as well as a communication system 
to contact any necessary ambulance service, must be available at the job site. The telephone 
numbers of the hospitals, physicians, or ambulances shall be conspicuously posted.

First Aid Training
In the absence of an infirmary, clinic, hospital, or physician that is reasonably accessible in terms of 
time and distance to the work site, a person who has a valid certificate in first aid training from the 
U.S. Bureau of Mines, the American Red Cross, or equivalent training should be available at the 
work site to render first aid.
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First Aid Equipment
A properly stocked first aid kit as determined by an occupational physician must be available at the 
job site. The first aid kit should contain approved supplies in a weatherproof container with 
individual sealed packages for each type of item. It should also include rubber gloves to prevent 
the transfer of infectious diseases. Provisions should also be made to provide for quick drenching 
or flushing of the eyes should any person be working around corrosive materials. Eye flushing must 
be done with water containing no additives. The contents of the kit shall be checked before being 
sent out on each job and at least weekly to ensure the expended items are replaced.

Police & Fire Contact
The telephone numbers of the local police, ambulance, and fire departments should be available at 
each job site. This information can prove useful to the job supervisor in the event of any traffic 
problems, such as the movement of equipment to the job, uncontrolled fires, or other police/fire 
matters. The police number may also be used to report any vandalism, unlawful entry to the job 
site, or accidents requiring police assistance.

FIRE PREVENTION & PROTECTION
A "fire plan" should be set up prior to beginning a demolition job. This plan should outline the 
assignments of key personnel in the event of a fire and provide an evacuation plan for workers on the 
site. Common sense should be the general rule in all fire prevention planning, as follows: 

 All potential sources of ignition should be evaluated and the necessary corrective measures 
taken

 Electrical wiring and equipment for providing light, heat, or power should be installed by a 
competent person and inspected regularly

 Equipment powered by an internal combustion engine should be located so that the exhausts 
discharge well away from combustible materials and away from workers

 When the exhausts are piped outside the building, a clearance of at least six inches should be 
maintained between such piping and combustible material

 All internal combustion equipment should be shut down prior to refueling. Fuel for this 
equipment should be stored in a safe location

 Sufficient firefighting equipment should be located near any flammable or combustible liquid 
storage area

 Only approved containers and portable tanks should be used for the storage and handling of 
flammable and combustible liquids
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Heating devices should be situated so that they are not likely to overturn and shall be installed in 
accordance with their listing, including clearance to combustible material or equipment. Temporary 
heating equipment, when utilized, should be maintained by competent personnel. 

Smoking should be prohibited at or near hazardous operations or materials. Where smoking is 
permitted, safe receptacles will be provided for smoking materials. 

Roadways between and around combustible storage piles should be at least 15 feet wide and 
maintained free from accumulation of rubbish, equipment, or other materials. When storing debris or 
combustible material inside a structure, such storage shall not obstruct or adversely affect the means 
of exit. 

A suitable location at the job site should be designated and provided with plans, emergency 
information, and equipment, as needed. Access for heavy fire-fighting equipment should be provided 
on the immediate job site at the start of the job and maintained until the job is completed. 

Fire Extinguishing Preparation
Free access from the street to fire hydrants and to outside connections for standpipes, sprinklers, 
or other fire extinguishing equipment, whether permanent or temporary, should be provided and 
maintained at all times, as follows: 

 Pedestrian walkways should not be so constructed as to impede access to hydrants
 No material or construction should interfere with access to hydrants, Siamese connections, or 

fire-extinguishing equipment

A temporary or permanent water supply of volume, duration, and pressure sufficient to operate the 
fire-fighting equipment properly should be made available. Standpipes with outlets should be 
provided on large multi-story buildings to provide for fire protection on upper levels. If the water 
pressure is insufficient, a pump should also be provided. 

An ample number of fully charged portable fire extinguishers should be provided throughout the 
operation. All motor-driven mobile equipment should be equipped with an approved fire 
extinguisher. 

Alarm System
An alarm system, e.g., telephone system, siren, two-way radio, etc., shall be established in such a 
way that employees on the site and the local fire department can be alerted in case of an 
emergency. The alarm code and reporting instructions will be conspicuously posted and the alarm 
system should be serviceable at the job site during the demolition. Fire cutoffs must be retained in 
the buildings undergoing alterations or demolition until operations necessitate their removal.
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OTHER SITE CONSIDERATIONS 
 Illuminate all work areas appropriately, especially stairs, ladders, scaffolds and other areas 

where tripping hazards would pose significant hazard
 Guard wall openings to a height of 42 inches
 Cover and secure floor openings with material able to withstand the loads likely to be imposed
 If debris will be dropped through holes in the floor without the use of chutes, it must be 

completely enclosed with barricades not less than 42 inches high and not less than 6 feet back 
from the projected edge of the opening above

 Floor openings used for material disposal must not be more than 25% of the total floor area
 Use enclosed chutes with gates on the discharge end to drop material to the ground
 Design and construct chutes that will withstand the loads likely to be imposed without failing.
 Post signs at each level of structures, warning of the hazard of falling materials
 Protect entrances to multi-story structures with sidewalk sheds or canopies for a minimum of 8 

feet. Canopies must be at least 2 feet wider than the structure entrance and be able to hold a 
load of 150 lbs. /sq. ft

 Storage of material and debris must not exceed the allowable floor load
 Scaffolds must be equipped with appropriate means to protect passersby and workers from 

falling debris according to OSHA regulations
 Ensure scaffolds do not rely on the structural integrity of parts of the building that will be 

demolished
 Remove all glass from the site (windows, doors, skylights, fixtures) before demolition 

commences
 Remove combustible material and debris before demolition begins as well

DEMOLITION
Health Hazards
The following are examples of health hazards that may be found during demolition that may require 
additional safety precautions as dictated by OSHA regulations and industry best practices:

 Asbestos dust
 Polychlorinated biphenyls
 Silica dust

 Lead paint
 Synthetic mineral 

fibers

 Fumes from gas cutting 
galvanized steel

 Toxins from previous 
industrial processes
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Removing Walls and Masonry Sections
Demolition of exterior walls and floors must begin at the top of the structure and proceed 
downward. Masonry walls must not be permitted to fall on the floors of a building in masses that 
would exceed the safe carrying capacities of the floors.

No wall section, one story in height or higher, will be permitted to stand alone without lateral 
bracing, unless the wall was designed and constructed to stand without such support, and is safe 
enough to be self-supporting. All walls must be left in a stable condition at the end of each work 
shift. Employees shall not work on the top of a wall when weather conditions create a hazard.

Structural or load-supporting members on any floor must not be cut or removed until all stories 
above such a floor have been removed. In buildings of “skeleton-steel” construction, the steel 
framing may be left in place during the demolition of masonry. Walkways or ladders must be 
provided to enable workers to safely reach or leave any scaffold or wall.

Walls, which serve as retaining walls to support earth or adjoining structures, must not be 
demolished until the supporting earth has been properly braced or until adjoining structures have 
been properly underpinned. Walls, which will serve as retaining walls against which debris will be 
piled, must not be used unless they are capable of supporting the imposed load.

Dismantle steel construction column length by column length, and tier by tier.

Mechanical Demolition
No workers are permitted in any area when using a crane’s headache ball or clamshell to remove 
debris. Only workers necessary to perform such operations will be permitted in this work area at 
any time.

The weight of the demolition ball must not exceed 50 percent of the crane’s rated load. The crane 
boom and loadline must be as short as possible. The ball must be attached to the loadline with a 
swivel-type connection to prevent twisting of the loadline, and it must be attached by positive 
means in such a manner that the weight cannot become accidentally disconnected.

Ensure the cab of the crane used for mechanical demolition protects the operator from flying debris

Pulling Over Walls
When pulling over walls or portions thereof, all steel members affected must have previously been 
cut free. All roof cornices or other such ornamental stonework must be removed prior to pulling 
walls over.
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Continued Inspections
During demolition, continuing inspections by a competent person will be made as the work 
progresses to detect hazards resulting from weakened or deteriorated floors, or walls, or loosened 
material. No employee will be permitted to work where such hazards exist until they are corrected 
by shoring, bracing, or other effective means.

Other Precautions during Demolition

 Do not leave structures in a condition where they are susceptible to collapse from ambient 
vibration, or natural forces like wind or earthquake

 Ensure unauthorized people are kept from the site during demolition. If people are permitted to 
remove or purchase materials from the site, ensure their safety

 Ensure necessary precautions are taken against harmful noise
 Keep dust under control by watering down debris frequently

SPECIAL STRUCTURES
Safe Work Practices When Demolishing a Chimney, Stack, Silo, or Cooling 
Tower
Inspection & Planning
When preparing to demolish any chimney, stack, silo, or cooling tower, the first step must be a 
careful, detailed inspection of the structure by an experienced person. If possible, 
architectural/engineering drawings should be consulted. Particular attention should be paid to the 
condition of the chimney or stack. Workers should be on the lookout for any structural defects such 
as weak or acid-laden mortar joints, and any cracks or openings. The interior brickwork in some 
sections of industrial chimney shafts can be extremely weak. If stack has been banded with steel 
straps, these bands will be removed only as the work progresses from the top down. Sectioning of 
the chimney by water, etc. should be considered.

Safe Work Practice
 When hand demolition is required, it should be carried out from a working platform
 Experienced personnel must install a self-supporting tubular scaffold, suspended platform, or 

knee-braced scaffolding around the chimney. Particular attention should be paid to the design, 
support, and tie-in (braces) of the scaffold

 A competent person should be present at all times during the erection of the scaffold
 It is essential that there be adequate working clearance between the chimney and the work 

platform
 Access to the top of the scaffold should be provided by means of portable walkways
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 The platforms should be decked solid and the area from the work platform to the wall should be 
bridged with a minimum of two-inch thick lumber

 A back rail 42 inches above the platform, with a midrail covered with canvas or mesh, should be 
installed around the perimeter of the platform to prevent injury to workers below. Debris netting 
may be installed below the platform

 Excess canvas or plywood attachments can form a wind-sail that could collapse the scaffold
 When working on the work platform, all personnel should wear hard hats, long-sleeve shirts, eye 

and face protection (such as goggles and face shields), respirators, and safety belts, as 
required

 Care should be taken to assign the proper number of workers to the task. Too many people on 
a small work platform can lead to accidents

An alternative to the erection of a self-supporting tubular steel scaffold is to "climb" the structure 
with a creeping bracket scaffold. A competent person must make careful inspection of the masonry 
and a decision as to the safety of this alternative. It is essential that the masonry of the chimney be 
in good enough condition to support a bracket scaffold. 

The area around the chimney should be roped off or barricaded and secured with appropriate 
warning signs posted. No unauthorized entry should be permitted to this area. It is also good 
practice to keep a worker, i.e., a supervisor, operating engineer, another worker, or a "safety 
person”, on the ground with a form of communication to the workers above. 

Special attention should be paid to weather conditions when working on a chimney. No work 
should be done during inclement weather such as during lightning or high wind situations. The 
work site should be wetted down, as needed, to control dust. 

Debris Clearance
If debris is dropped inside the shaft, it can be removed through an opening in the chimney at grade 
level.

 The opening at grade must be kept relatively small in order not to weaken the structure. If a 
larger opening is desired, a professional engineer should be consulted

 When removing debris by hand, an overhead canopy of adequate strength should be provided. 
If machines are used for removal of debris, proper overhead protection for the operator should 
be used

 Excessive debris should not be allowed to accumulate inside or outside the shaft of the chimney 
as the excess weight of the debris can impose pressure on the wall of the structure and might 
cause the shaft to collapse

 The foreman should determine when debris is to be removed, halt all demolition during debris 
removal, and make sure the area is clear of cleanup workers before continuing demolition
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Demolition by Deliberate Collapse
Another method of demolishing a chimney or stack is by deliberate collapse. Deliberate collapse 
requires extensive planning and experienced personnel, and should be used only when conditions 
are favorable. There must be a clear space for the fall of the structure of at least 45 degrees on 
each side of the intended fall line and 1½ times the total height of the chimney. Considerable 
vibration may be set up when the chimney falls, so there should be no sewers or underground 
services on the line of the fall. Lookouts must be posted on the site and warning signals must be 
arranged. The public and other workers at the job site must be kept well back from the fall area.

The use of explosives is one way of setting off deliberate collapse. Only qualified persons should 
undertake this type of demolition. The entire work area must be cleared of nonessential personnel 
before any explosives are placed. Though the use of explosives is a convenient method of bringing 
down a chimney or stack, there is a considerable amount of vibration produced, and caution should 
be taken if there is any likelihood of damage.

Demolition of Pre-
Stressed Concrete 
Structures
The different forms of 
construction used in a 
number of more or less 
conventional structures built 
during the last few decades 
will give rise to a variety of 
problems when the time 
comes for them to be 
demolished. Pre-stressed 
concrete structures fall in this 
general category. The most 
important aspect of 
demolishing a pre-stressed 
concrete structure takes 
place during the engineering 
survey. During the survey, a 
qualified person should 
determine if the structure to 
be demolished contains any 
pre-stressed members. 

It is the responsibility of the demolition contractor to inform all workers on the demolition job site of 
the presence of pre-stressed concrete members within the structure. They should also instruct 
them in the safe work practice which must be followed to safely perform the demolition. Workers 
should be informed of the hazards of deviating from the prescribed procedures and the importance 
of following their supervisor's instruction. 

There are four main categories of pre-stressed members. The 
category or categories should be determined before attempting 
demolition, bearing in mind that any pre-stressed structure may 
contain elements of more than one category.

Category 1

Members are pre-stressed before the application of the superimposed 
loads, and all cables or tendons are fully bonded in the concrete or 
grouted within ducts.

Category 2

Like Category 1, but the tendons are left ungrouted. This type of 
construction can sometimes be recognized from the access points that 
may have been provided for inspection of the cables and anchors. 
More recently, unbonded tendons have been used in the construction 
of beams, slabs, and other members; these tendons are protected by 
grease and surrounded by plastic sheathing, instead of the usual 
metal duct.

Category 3

Members are pre-stressed progressively as building construction 
proceeds and the dead load increases, using bonded tendons as in 
Category 1.

Category 4

Like Category 3, but using unbonded tendons as in Category 2.

Examples of construction using members of Categories 3 or 4 are 
relatively rare. However, they may be found, for example in the 
podium of a tall building or some types of bridges. They require 
particular care in demolition.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 25-12
239-825-7566

Pre-Tensioned Members
Pre-tensioned members usually do not have any end anchors, the wires being embedded or 
bonded within the length of the member. Simple Pre-tensioned beams and slabs of spans up to 
about 7 meters (23 feet) can be demolished in a manner similar to ordinary reinforced concrete. 
Pre-tensioned beams and slabs may be lifted and lowered to the ground as complete units after 
the removal of any composite concrete covering to tops and ends of the units. To facilitate breaking 
up, the members should be turned on their sides. Lifting from the structure should generally be 
done from points near the ends of the units or from lifting point positions. Reuse of lifting eyes, if in 
good condition, is recommended whenever possible. When units are too large to be removed, 
consideration should be given to temporary supporting arrangements.

Pre-Cast Units Stressed Separately From the Main Frames of the Structure, 
with End Anchors and Grouted and Ungrouted Ducts
Before breaking up, units of this type should be lowered to the ground, if possible. It is advisable to 
seek the counsel of a professional engineer before carrying out this work, especially where there 
are ungrouted tendons. In general, this is true because grouting is not always 100% efficient. After 
lowering, the units can be turned on their side with the ends up on blocks, after any composite 
concrete is removed. This may suffice to break the unit and release the pre-stress; if not, a sand 
bag screen, timbers, or a blast mat as a screen should be erected around the ends and demolition 
commenced, taking care to clear the area of any personnel. It should be borne in mind that the end 
blocks may be heavily reinforced and difficult to break up.

Monolithic Structures
The advice of the professional engineer experienced in pre-stressed work should be sought before 
any attempt is made to expose the tendons or anchorages of structures in which two or more 
members have been stressed together. It will usually be necessary for temporary supports to be 
provided so that the tendons and the anchorage can be cautiously exposed. In these 
circumstances it is essential that indiscriminate attempts to expose and de-stress the tendons and 
anchorages not be made.

Progressively Pre-Stressed Structures
In the case of progressively pre-stressed structures, it is essential to obtain the advice of a 
professional engineer, and to demolish the structure in strict accordance with the engineer's 
method of demolition. The stored energy in this type of structure is large. In some cases, the 
inherent properties of the stressed section may delay failure for some time, but the presence of 
these large pre-stressing forces may cause sudden and complete collapse with little warning.
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Safe Work Practices When Working in Confined Spaces
Demolition contractors often come in contact with confined spaces when demolishing structure at 
industrial sites. These confined spaces can be generally categorized in two major groups: those 
with open tops and a depth that restricts the natural movement of air, and enclosed spaces with 
very limited openings for entry. Examples of these spaces include storage tanks, vessels, 
degreasers, pits vaults, casing, and silos. 

The hazards encountered when entering and working in confined spaces are capable of causing 
bodily injury, illness, and death. Accidents occur among workers because of failure to recognize 
that a confined space is a potential hazard. It should therefore be considered that the most 
unfavorable situation exists in every case and that the danger of explosion, poisoning, and 
asphyxiation will be present at the onset of entry. 

SAFE BLASTING PROCEDURES
General Safe Work Practices
Blasting Survey and Site Preparation

Prior to the blasting of any structure or portion thereof, a complete written survey must be made by 
a qualified person of all adjacent improvements and underground utilities. When there is a 
possibility of excessive vibration due to blasting operations, seismic or vibration tests should be 
taken to determine proper safety limits to prevent damage to adjacent or nearby buildings, utilities, 
or other property. 

The preparation of a structure for demolition by explosives may require the removal of structural 
columns, beams or other building components. This work should be directed by a structural 
engineer or a competent person qualified to direct the removal of these structural elements. 
Extreme caution must be taken during this preparatory work to prevent the weakening and 
premature collapse of the structure. 

The use of explosives to demolish smokestacks, silos, cooling towers, or similar structures should 
be permitted only if there is a minimum of 90 of open space extended for at least 150% of the 
height of the structure or if the explosives specialist can demonstrate consistent previous 
performance with tighter constraints at the site.
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Fire Precautions

The presence of fire near explosives presents a severe danger. Every effort should be made to 
ensure that fires or sparks do not occur near explosive materials. Smoking, matches, firearms, 
open flame lamps, and other fires, flame, or heat-producing devices must be prohibited in or near 
explosive magazines or in areas where explosives are being handled, transported, or used. In fact, 
persons working near explosives should not even carry matches, lighters, or other sources of 
sparks or flame. Open fires or flames should be prohibited within 100 feet of any explosive 
materials. In the event of a fire, which is in imminent danger of contact with explosives, all 
employees must be removed to a safe area. 

Electrical detonators can be inadvertently triggered by stray RF (radio frequency) signals from two-
way radios. RF signal sources should be restricted from or near to the demolition site, if electrical 
detonators are used.

Personnel Selection

A blaster is a competent person who uses explosives. A blaster must be qualified by reason of 
training, knowledge, or experience in the field of transporting, storing, handling, and using 
explosives. In addition, the blaster should have a working knowledge of state and local regulations 
that pertain to explosives. Training courses are often available from manufacturers of explosives 
and blasting safety manuals are offered by the Institute of Makers of Explosives (IME) as well as 
other organizations.

Blasters shall be required to furnish satisfactory evidence of competency in handling explosives 
and in safely performing the type of blasting required. A competent person should always be in 
charge of explosives and should be held responsible for enforcing all recommended safety 
precautions in connection with them.

TRANSPORTATION OF EXPLOSIVES
Vehicle Safety
Vehicles used for transporting explosives shall be strong enough to carry the load without difficulty, 
and shall be in good mechanical condition. All vehicles used for the transportation of explosives 
shall have tight floors, and any exposed spark-producing metal on the inside of the body must be 
covered with wood or some other non-sparking material. Vehicles or conveyances transporting 
explosives may only be driven by, and be under the supervision of, a licensed driver familiar with 
the local, state, and Federal regulations governing the transportation of explosives. No passengers 
should be allowed in any vehicle transporting explosives. 

Explosives, blasting agents, and blasting supplies will not be transported with other materials or 
cargoes. Blasting caps may not be transported in the same vehicle with other explosives. If an 
open-bodied truck is used, the entire load should be completely covered with a fire and water-
resistant tarpaulin to protect it from the elements. Vehicles carrying explosives should not be 
loaded beyond the manufacturer's safe capacity rating, and in no case should the explosives be 
piled higher than the closed sides and ends of the body. 
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Every motor vehicle or conveyance used for transporting explosives shall be marked or placarded 
with warning signs required by OSHA and the DOT. Each vehicle used for transportation of 
explosives shall be equipped minimally with at least a ten-pound rated, serviceable ABC fire 
extinguisher. All drivers should be trained in the use of the extinguishers on their vehicle. 

In transporting explosives, congested traffic and high-density population areas should be avoided, 
where possible, and no unnecessary stops should be made. Vehicles carrying explosives, blasting 
agents, or blasting supplies shall not be taken inside a garage or shop for repairs or servicing. No 
motor vehicle transporting explosives will be left unattended.

STORAGE OF EXPLOSIVES
Inventory Handling & Safe Handling
All explosives must be accounted for at all times and all not being used must be kept in a locked 
magazine. A complete detailed inventory of all explosives received and placed in, removed from, 
and returned to the magazine should be maintained at all times. Appropriate authorities must be 
notified of any loss, theft, or unauthorized entry into a magazine. 

Manufacturers' instructions for the safe handling and storage of explosives are ordinarily enclosed 
in each case of explosives. The specifics of storage and handling are best referred to these 
instructions and the aforementioned IME manuals. They should be carefully followed. Packages of 
explosives should not be handled roughly. Sparking metal tools should not be used to open 
wooden cases. Metallic slitters may be used for opening fiberboard cases, provided the metallic 
slitter does not come in contact with the metallic fasteners of the case. 

The oldest stock should always be used first to minimize the chance of deterioration from long 
storage. Loose explosives or broken, defective, or leaking packages can be hazardous and should 
be segregated and properly disposed of in accordance with the specific instructions of the 
manufacturer. If the explosives are in good condition, it may be advisable to repack them. In this 
case, the explosives supplier should be contacted. Explosives cases should not be opened or 
explosives packed or repacked while in a magazine.

Storage Conditions
Providing a dry, well-ventilated place for the storage of explosives is one of the most important and 
effective safety measures. Exposure to weather damages most kinds of explosives, especially 
dynamite and caps. Every precaution should be taken to keep them dry and relatively cool. 
Dampness or excess humidity may be the cause of misfires resulting in injury or loss of life. 
Explosives should be stored in properly constructed fire and bullet-resistant structures, located 
according to the IME American Table of Distances and kept locked at all times except when 
opened for use by an authorized person. Explosives should not be left, kept, or stored where 
children, unauthorized persons, or animals have access to them, nor should they be stored in or 
near a residence. 

Detonators should be stored in a separate magazine located according to the IME American Table 
of Distances.

DETONATORS SHOULD NEVER BE STORED IN THE SAME
MAGAZINE WITH ANY OTHER KIND OF EXPLOSIVES.
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Ideally, arrangements should be made whereby the supplier delivers the explosives to the job site 
in quantities that will be used up during the workday. An alternative would be for the supplier to 
return to pick up unused quantities of explosives. If it is necessary for the contractor to store his 
explosives, he should be familiar with all local requirements for such storage.

PROPER USE OF EXPLOSIVES
Blasting operations will be conducted between sunup and sundown, whenever possible. Adequate 
signs should be sounded to alert to the hazard presented by blasting. Blasting mats or other 
containment should be used where there is danger of rocks or other debris being thrown into the air or 
where there are buildings or transportation systems nearby. Care should be taken to make sure mats 
and other protection does not disturb the connections to electrical blasting caps. 

 Radio, television, and radar transmitters create fields of electrical energy that can, under 
exceptional circumstances, detonate electric blasting caps

 Certain precautions must be taken to prevent accidental discharge of electric blasting caps from 
current induced by radar, radio transmitters, lightning, adjacent power lines, dust storms, or 
other sources of extraneous or static electricity. These precautions shall include:

o Ensuring that mobile radio transmitters on the job site that are less than 100 feet away from 
electric blasting caps, in other than original containers, will be de-energized and effectively 
locked

o The prominent display of adequate signs, warning against the use of mobile radio transmitters, 
on all roads within 1,000 feet of the blasting operations

o Maintaining the minimum distances recommended by the IME between the nearest transmitter 
and electric blasting caps

o The suspension of all blasting operations and removal of persons from the blasting area during 
the approach and progress of an electric storm

After loading is completed, there should be as little delay as possible before firing. Each blast 
should be fired under the direct supervision of the blaster, who should inspect all connections 
before firing and who should personally see that all persons are in the clear before giving the order 
to fire. Standard signals, which indicate that a blast is about to be fired and a later all-clear signal 
shall have been adopted. It is important that everyone working in the area be familiar with these 
signals and that they be strictly obeyed. 

Procedures after Blasting
Inspection after the Blast

Immediately after the blast has been fired, the firing line shall be disconnected from the blasting 
machine and short-circuited. Where power switches are used, they shall be locked open or in the 
off position. Sufficient time shall be allowed for dust, smoke, and fumes to leave the blasted area 
before returning to the spot. An inspection of the area and the surrounding rubble will be made by 
the blaster to determine if all charges have been exploded before employees are allowed to return 
to the operation. All wires should be traced and the search for unexploded cartridges made by the 
blaster.
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Disposal of Explosives
Explosives, blasting agents, and blasting supplies that are obviously deteriorated or damaged 
should not be used; they should be properly disposed of. Explosives distributors will usually take 
back old stock. Local fire marshals or representatives of the United States Bureau of Mines may 
also arrange for its disposal. Under no circumstances should any explosives be abandoned.

Wood, paper, fiber, or other materials that have contained high explosives should not be used 
again for any purpose, but should be destroyed by burning. These materials should not be burned 
in a stove, fireplace, or other confined space. Rather, they should be burned at an isolated outdoor 
location, at a safe distance from thoroughfares, magazines, and other structures. It is important to 
check that the containers are entirely empty before burning. During burning, the area should be 
adequately protected from intruders and all persons kept at least 100 feet from the fire.

FORMS AND ATTACHMENTS
On the following pages, please find the following documents:

 Table of Distances for Storage of Explosive Materials
 Demolition Work Plan Outline
 Demolition Training Documentation
 These forms may be reproduced for the purposes of implementing and maintaining a safety and 

health program.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 25-18
239-825-7566



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 25-19
239-825-7566

Table of distances for storage of explosive materials
Quantity of explosives Distances in feet

Inhabited buildings Public highways with traffic 
volume of 3000 or fewer 
vehicles/day

Passenger railways— public 
highways with traffic volume of 
more than 3,000 vehicles/day

Separation of magazinesPounds
over

Pounds
not over

Barricaded Unbarricaded Barricaded Unbarricaded Barricaded Unbarricaded Barricaded Unbarricaded

0
5
10
20
30
40
50
75
100
125
150
200
250
300
400
500
600
700
800
900
1,000
1,200
1,400
1,600
1,800
2,000
2,500
3,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000
12,000
14,000
16,000
18,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
55,000
60,000
65,000
70,000
75,000
80,000
85,000
90,000
95,000
100,000
110,000
120,000
130,000
140,000

5
10
20
30
40
50
75
100
125
150
200
250
300
400
500
600
700
800
900
1,000
1,200
1,400
1,600
1,800
2,000
2,500
3,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000
12,000
14,000
16,000
18,000
20,000
25,000
30,000
35,000
40,000
45,000
50,000
55,000
60,000
65,000
70,000
75,000
80,000
85,000
90,000
95,000
100,000
110,000
120,000
130,000
140,000
150,000

70
90
110
125
140
150
170
190
200
215
235
255
270
295
320
340
355
375
390
400
425
450
470
490
505
545
580
635
685
730
770
800
835
865
875
885
900
940
975
1,055
1,130
1,205
1,275
1,340
1,400
1,460
1,515
1,565
1,610
1,655
1,695
1,730
1,760
1,790
1,815
1,835
1,855
1,875
1,890
1,900

140
180
220
250
280
300
340
380
400
430
470
510
540
590
640
680
710
750
780
800
850
900
940
980
1,010
1,090
1,160
1,270
1,370
1,460
1,540
1,600
1,670
1,730
1,750
1,770
1,800
1,880
1,950
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000

30
35
45
50
55
60
70
75
80
85
95
105
110
120
130
135
145
150
155
160
165
170
175
180
185
190
195
210
225
235
245
250
255
260
270
275
280
285
290
315
340
360
380
400
420
440
455
470
485
500
510
520
530
540
545
550
555
560
565
570

60
70
90
100
110
120
140
150
160
170
190
210
220
240
260
270
290
300
310
320
330
340
350
360
370
380
390
420
450
470
490
500
510
520
540
550
560
570
580
630
680
720
760
800
840
880
910
940
970
1,000
1,020
1,040
1,060
1,080
1,090
1,100
1,110
1,120
1,130
1,140

51
64
81
93
103
110
127
139
150
159
175
189
201
221
238
253
266
278
289
300
318
336
351
366
378
408
432
474
513
546
573
600
624
645
687
723
756
786
813
876
933
981
1,026
1,068
1,104
1,140
1,173
1,206
1,236
1,263
1,293
1,317
1,344
1,368
1,392
1,437
1,479
1,521
1,557
1,593

102
128
162
186
206
220
254
278
300
318
350
378
402
442
476
506
532
556
578
600
636
672
702
732
756
816
864
948
1,026
1,092
1,146
1,200
1,248
1,290
1,374
1,446
1,512
1,572
1,626
1,752
1,866
1,962
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000
2,000

6
8
10
11
12
14
15
16
18
19
21
23
24
27
29
31
32
33
35
36
39
41
43
44
45
49
52
58
61
65
68
72
75
78
82
87
90
94
98
105
112
119
124
129
135
140
145
150
155
160
165
170
175
180
185
195
205
215
225
235

12
16
20
22
24
28
30
32
36
38
42
46
48
54
58
62
64
66
70
72
78
82
86
88
90
98
104
116
122
130
136
144
150
156
164
174
180
188
196
210
224
238
248
258
270
280
290
300
310
320
330
340
350
360
370
390
410
430
450
470
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DEMOLITION WORK PLAN OUTLINE

Basic Information
 Contractor Name
 Project Name
 Project Location

Preparation
 Hazardous Materials
 Utilities
 Emergency Response
 Transportation
 Temporary Power and Water
 Site Security
 Temporary Shoring
 Work Impact Analysis

During Demolition
 Scaffolding
 Dust
 Fire Protection
 Vibration, Noise
 Adjacent Structures

Material-Handling Methods
 Traffic
 Soft Demolition Materials
 Steel, Machinery, Piping
 Concrete, CMU, Brick, Asphalt Paving
 Recycling
 Disposal
 Storage of Salvage Materials
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JOB HAZARD ANALYSIS TRAINING

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name Signature

(Retain at least 3 years)
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Driver Safety

POLICY
Driving any vehicle presents significant risks to workers. GCG Construction is committed to reducing 
traffic-related deaths and injuries. As part of this commitment, GCG Construction maintains a driver 
safety policy designed to support a culture of safety and reduce accidents.

RESPONSIBILITIES
Driver safety is a cooperative effort between GCG Construction and its employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Establish and maintain policies and rules in accordance with applicable regulations and best 
industry practices to promote safety and prevent injuries and illnesses

 Ensure that every employee asked to drive a company car or personal car on company 
business has been trained in GCG Construction’s driver safety policy and safe driving practices

 Record and maintain documents pertaining to the eligibility and qualification of an employee to 
drive a company car or a personal vehicle on company business

 Ensure vehicles driven on company business are in good repair and adhere to all legal 
regulations and requirements

 Encourage and respect the involvement of employees in the planning and implementation of 
safe driving policy

 Ensure drivers participate in regular safety meetings to promote a continued culture of safety 
and address safety concerns

 Devise and implement a system of disciplinary action and rewards to encourage safe driving 
habits, as appropriate

 Prevent unnecessary travel by employees

Safety Committee Responsibilities
It is the responsibility of the safety committee to:

 Work with the safety coordinator to establish and review guidelines for company vehicle 
selection, if appropriate

 Work with the safety coordinator to establish and review qualification standards for drivers, if 
appropriate

 Work with the safety coordinator to ensure regular safety meetings geared specifically to drivers
 Work with employees to identify and make recommendations to increase driver safety
 Assist in training pertaining to driver safety policy
 Participate in accident investigations and driver safety policy review
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Employee Responsibilities
Company employees who, as part of their job, drive a company car or their own on company 
business are expected to:

 Complete a driver safety course that addresses general driver safety as well as hazards specific 
to the job being done

 Ensure the roadworthiness of his or her vehicle before operation
 Operate the vehicle according to best safety practices
 Respond to accidents and near misses according to established company policies and 

procedures
 Inform a supervisor of any changes to their Motor Vehicle Record that may impact their eligibility 

to drive
 Maintain a driver’s license that permits them to perform their job in compliance with the law

Every employee is expected to:

 Demonstrate awareness and understanding of GCG Construction driver safety policy
 Make recommendations to improve GCG Construction’s driver safety policy
 Encourage and practice safe driving habits

SAFE PRACTICES
GCG Construction recognizes that its greatest assets are its employees, a fact demonstrated by a 
commitment to their safety.

A driver safety program saves lives and reduces injuries. It also prevents material losses and helps 
GCG Construction guard against the range of liabilities that may emerge from a vehicular accident.

Accordingly, management will provide resources needed to support a culture of safety and will 
actively encourage employees to participate in planning and implementation of the driver safety 
program.

If GCG Construction operates any of the following types of commercial motor vehicles in interstate 
commerce, it will comply with applicable U.S. Department of Transportation (DOT) safety regulations, 
many of which may not be detailed in this chapter.

 A vehicle with a gross vehicle weight rating or gross combination weight rating (whichever is 
greater) of 10,0001 lbs. or more

 A vehicle designed or used to transport between 9 and 15 passengers (including the driver) for 
compensation

 A vehicle designed or used to transport 16 or more passengers
 Any size vehicle used in the transportation of materials found to be hazardous for the purposes 

of the Hazardous Materials Transportation Act (49 U.S.C. 5101 et seq.) and which require the 
motor vehicle to be placarded under the Hazardous Materials Regulations (49 CFR chapter I, 
subchapter C)

Please see fmcsa.dot.gov or safetyservicescompany.com for more information.
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FLEET
GCG Construction will maintain a fleet of vehicles if necessary for business in accordance with 
relevant regulatory standards and vehicle manufacturer’s advice.

Fleet Selection
The safety coordinator will work with members of the safety committee and, if appropriate, GCG 
Construction’s insurance company to establish guidelines for the selection of company vehicles, 
which should include the following:

 The appropriate vehicle type for expected use
 Required safety equipment
 Maintenance procedures
 Inspection procedures
 Protections against unauthorized use
 Record-keeping procedures
 Insurance

The National Highway Transportation Administration provides information on vehicle safety 
according to make and model.

Preventive Maintenance
All company vehicles will be maintained according to a regular schedule to ensure their safety and 
roadworthiness. All maintenance will be performed by a qualified individual or automotive shop 
according to the manufacturer’s recommended service schedule.

In addition to regularly scheduled maintenance, fleet upkeep should include, but not be limited to:

 Basic inspections of the vehicle by the driver before every trip
 Immediate removal from service of any vehicle with mechanical problems
 Managerial certification of requested repairs before return to service

Recordkeeping
All vehicle maintenance, repair certification, and driver review will be recorded and kept through the 
life of the vehicle.

Vehicle Inspection
The operator will inspect each vehicle or piece of equipment on a daily basis before and after 
operation. Each operator is responsible for the safe condition of the equipment. No employee may 
drive a vehicle having steering, brake, or other safety problems until a mechanic has made repairs. 
Drivers will report any other unsafe conditions to their supervisor as soon as safely possible.
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DRIVER SELECTION, QUALIFICATION AND EVALUATION
«ACCOUNT_NAME_OF_SAFETY_COORDINATOR»The safety coordinator will work with members 
of the safety committee and, if appropriate, GCG Construction’s insurance company to determine the 
qualification standards for motor vehicle operators.

Employment History
The evaluation for any new employee anticipated to drive a company vehicle (or their own vehicle-
on-company business) will include a reference check and review of driving history through past 
employers.

Licenses
Any driver of a company vehicle or a personal vehicle on company business will possess a valid 
driver’s license appropriate for the vehicle that will be driven and the circumstances in which the 
vehicle will be driven. All government regulations and insurance company requirements will be 
followed concerning driver qualification.

A driver will only operate a vehicle that requires a commercial driver’s license (and any 
endorsement) if he or she is in possession of the appropriate license.

Motor Vehicle Records
GCG Construction will check the driving records of any employee expected to drive for work. 
Further, periodic review of a motor vehicle record (MVR) for employees expected to drive for work 
reasons will indicate if they remain eligible to drive a company vehicle or their own on company 
business.

Initial Assignment

GCG Construction will request and review an MVR for new applicants or current employees 
expected to add driving to existing responsibilities, whether operating their own vehicle or a 
company vehicle. The MVR review will consider the most recent three years of driving and should 
include motor vehicle records from all states in which the applicant has lived in that time.

MVRs and the information contained therein will remain as confidential as possible. Discussions of 
motor vehicle records will be restricted to individuals with a legitimate “need to know”.

Any qualification standard may entail a multi-tiered or point system approach to driver eligibility 
based on the frequency of the employee’s anticipated work driving and the severity of traffic 
convictions recorded in the MVR
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Following are some examples of violations that, having occurred in the past 3 years, may warrant 
ineligibility to drive on company business:

 DWI/DUI
 Negligent motor vehicle homicide
 Operating with a suspended license
 Using a motor vehicle for commission of a felony
 Aggravated assault with a motor vehicle
 Operating a motor vehicle without the owner’s consent
 Reckless, careless or negligent driving, including speeding more than 15 MPH over limit
 Hit and run or leaving the scene of an accident with injury or death resulting, or property 

damage in excess of $1,000

Following are examples of violations that, having occurred more than three times in two years, may 
warrant ineligibility to drive:

 Minor moving violations
 Accidents

Annual Review

Employees cited for a violation that may affect their eligibility to drive on company business will 
inform their supervisor. 

In addition to the initial MVR review, a review of an employee’s MVR will occur annually to confirm 
the driver’s continued eligibility to drive for work.

Defensive Driver Training
GCG Construction may consider or require the completion of a driver safety course or defensive 
driving course in determining eligibility to drive a company vehicle or a personal vehicle while on 
company business.

Driver Agreements
Employees who will operate a motor vehicle as part of their job are required to confirm awareness 
and understanding of GCG Construction’s driver safety policy.

The safety coordinator, with the safety committee, will create a “driver agreement” that allows a 
driver to confirm his or her awareness and understanding of this policy, driver expectations, vehicle 
maintenance and care requirements, and the procedures for reporting moving violations and 
accidents.

Driver Qualification File

GCG Construction will maintain a driver qualification file for every driver including all documents 
required to verify his or her qualifications.
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Meetings
The safety coordinator, with the safety committee, will determine whether or under what conditions 
an employee may permit another individual to drive a company vehicle.

A driver or other employee who permits an unauthorized individual to operate a company vehicle 
faces disciplinary action and financial accountability for any costs incurred by allowing 
unauthorized personnel to operate a company vehicle.

Securing Materials
The driver will prevent the unsafe movement of any materials such as tools or equipment by 
securing it appropriately. Drivers should secure anything that may present a hazard outside the 
passenger compartment.

Vehicle Occupancy
No company vehicle transport more passengers than safely possible. Every adult in the vehicle 
must have a seatbelt. If children must be transported, each must have the appropriate child safety 
restraint. Vehicles may be operated only if each passenger is safely restrained in their seat.

Seat Belts
GCG Construction recognizes that seat belts effectively prevent injuries and loss of life in an 
automotive accident.

All company employees will wear seatbelts when operating a company-owned vehicle or any 
vehicle on company premises or on company business. Any occupant of a vehicle owned by GCG 
Construction, on company premises, or in a vehicle on company business will wear a seatbelt or, if 
required, an appropriate child restraint system.

GCG Construction encourages its employees to always wear a seatbelt when driving or riding in an 
automobile, to ensure child restraints are used properly, and to encourage other passengers or 
drivers do the same.
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Alcohol and Drug Use
GCG Construction forbids employees from consuming or being under the influence of alcohol or 
illegal drugs during “duty hours”. Duty hours include working hours, break periods, and on-call 
periods. The consumption of alcohol or illegal drugs while performing company business or while in 
a company facility may result in disciplinary action up to and including termination.

If an employee takes prescribed medication or over-the-counter medication known to affect the 
ability to operate a motor vehicle or other heavy machinery, the employee will inform his or her 
immediate supervisor and refrain from such duties until able to do so safely.

Drivers will remain aware of driving behaviors that indicate impairment such as weaving, 
inappropriate speed, and erratic or abrupt driving. Staying a safe distance from drivers who may be 
impaired and bringing dangerous drivers to the attention of the authorities helps keep roads safe. 

Drivers who operate a commercial motor vehicle as defined by the federal highway administration 
(FHA) must possess a CDL and are subject to FHA’s regulations on alcohol and drug use and 
testing.

A drug free workplace policy and supporting procedures must be in place and communicated to all 
employees before drug testing. The rule requires pre-employment, reasonable suspicion, random, 
post-accident, return-to-duty and follow-up testing. For details on the program, refer to the Federal 
Motor Carrier Safety Regulations, Title 49, Part 382.

Distracted Driving
Driving skills rely on the focus of the vehicle operator. Every driver will devote his or her full 
attention to the task of driving while behind the wheel. Text messaging while driving is strictly 
prohibited. Distractions come in many forms and contribute to 25 to 30 percent of all traffic 
accidents. Distractions include, but are not limited to the following:

 Text messaging and other cell phone use (even with hands-free headset)
 Reaching for an object inside the vehicle
 Looking at an object, person or event outside the vehicle
 Eating and drinking
 Reading
 Grooming and hygiene
 Electronics use (computer, tablet, GPS)
 Adjusting non-critical controls
 Horseplay
 Emotional distractions
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Fatigued Driving
Drowsy driving greatly increases the risk of an accident. All drivers will be trained in the dangers of 
driving drowsy and the importance of sufficient rest before operating a motor vehicle.

Aggressive Driving
GCG Construction prohibits aggressive driving while operating a company vehicle or a personal 
vehicle on company business. Aggressive driving behaviors include, but are not limited to the 
following:

 Excessive Speed
 Tailgating
 Failure to signal lane change
 Running a red light
 Passing on the right
 Any offensive, rude, or hostile act or gesture directed at another driver

Young Drivers
Teenage drivers are the most likely to engage in risky driving behaviors, and vehicle crashes are 
the leading cause of death for 15-20 year olds. Federal law prohibits drivers under 17 to operate a 
vehicle as part of their job, and it is at the discretion of the safety coordinator to prohibit driving for 
any employee based on a lack of driving experience.

Driving in Work Zones
All drivers in work zones must take special care. Patience and care goes a long way to contribute 
to driving safely around construction. Heavy machinery and workers can slow everything down, but 
driving rushed makes it difficult to observe other workers and leads to poor decision making. 
Workers must be vigilant and minimize distractions to respond quickly to the unexpected when 
behind the wheel, especially when driving where others are working.

MONITORING
As part of the our driver safety policy, every work-related accident and near miss involving motor 
vehicles will be handled in a way to reduce risk and encourage future safe behaviors in the future.

Additionally, GCG Construction’s driver safety policy requires periodic review of the policy itself and its 
impact on the safety and health of employees.
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Incident, Accident Analysis, and Reporting
If an employee experiences a vehicular accident while driving a company car or a personal car on 
company business, he or she will do the following:

 Stop the vehicle. If it can be done safely, move the vehicle off the road
 Call appropriate law enforcement authority if damage is done to another vehicle or property that 

does not belong to GCG Construction For an emergency, call 911 to summon both police and 
emergency medical services

 Mark the scene as necessary for safety
 Gather the names of other drivers and witnesses
 Diagram the accident, noting vehicles involved, where vehicle occupants were seated at the 

time of the accident, the date, time and weather conditions
 Exchange the following information with other drivers involved: License plate number, 

registration information and insurance information
 Document the name and badge number of the responding law enforcement professional.
 Notify the supervisor as soon as safely possible
 Cooperate with law enforcement professionals and participate in GCG Construction’s accident 

investigation

Do not assume blame or apologize. Only give statements about what happened to police or an 
appropriate member of company management.

Any accident will be investigated according to GCG Construction’s accident investigation policy. 
(See chapter on “Accident Investigation” for more details.) Use the Motor Vehicle Accident Report 
at the end of this chapter to accompany GCG Construction’s Accident/Incident Report.

GCG Construction will comply with all recordkeeping requirements of our safety policy and any 
applicable regulatory authority.

Disciplinary Actions
Safety incidents involving an employee and a violation of our safety policy in a company vehicle (or 
personal vehicle used on company business) may result in disciplinary actions up to termination, 
including the revocation of driving privileges as determined by management.

Reward Program
It is at the discretion of the safety coordinator and, if appropriate, the safety committee to devise 
and implement a safe driver reward program to encourage safe driving habits and reward safe 
driving behaviors.

Policy Review
All aspects of this policy and GCG Construction’s driver safety program are subject to annual 
review by the safety coordinator and the safety committee to ensure the effectiveness of the policy 
to guarantee a safe working environment for company employees.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 26-10
239-825-7566

TRAINING
GCG Construction will train every employee who will drive for work related reasons on driver safety at 
no cost to the employee during working hours. 

GCG Construction will use only training material that is appropriate in content and vocabulary to 
educational level, literacy, and language of employees.

DRIVER TRAINING
The driver safety program focuses on training and prevention. All new drivers must complete an 
orientation to cover:

 Policies and procedures for drivers
 Governmental regulations
 Maintenance guidelines and inspection procedures
 Driver training that encourages safe, defensive road behavior

Training Components
The safety coordinator will ensure any employee at GCG Construction who drives on work 
business is qualified and capable to drive. Drivers will complete training in the following minimum 
elements for driver safety:

 Defensive driving
 Safe distances
 Intersection driving
 Poor driving conditions
 Split-second decision making
 Distracted driving
 Driving in Work Zones
 Safety restraints

Training Records
Training records will include the following information:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training
 The names and job titles of the employees attending the training

GCG Construction will maintain employee training records for at least 3 years from the date on 
which the training occurred.

FORMS & ATTACHMENTS
On the following pages, please find the following document(s):

 Motor Vehicle Accident Report
 Driver Safety Training Documentation
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Motor Vehicle Accident Report

AFTER AN ACCIDENT:    1 Stay Calm    2 If the vehicles are drivable and it is safe to do so, move them safely out of traffic    3 
Apply first aid (if properly trained)    4 Call police, and if necessary, ambulance    5 Take brief notes 
Vehicle Driver Name Other Vehicle Driver Name
Address Address
Phone                                     Driver License # Phone                                Driver License #
Vehicle Type Other Vehicle Type 
Vehicle license Plate # Vehicle license Plate #
Owner’s Name Owner’s Name
Address Address
Vehicle Insurance Co. Name Other Vehicle Insurance Co. Name

Name Policy is Under                      Policy # Name Policy is Under                       Policy #

Passenger Info Passenger Info Passenger Info Passenger Info

ACCIDENT DETAILS
Date of Accident      Explain how the accident happened
Time of Accident                            am               pm
Street
City
State
Approx Speed:     Your MPH:              Other MPH:                  Describe your vehicle’s damage
Describe any Injuries     

Describe other vehicle’s damage

Investigating Officer Name
Phone                              Badge No.
Police Department
Investigating Officer Name

Phone                              Badge No.
Police Department
Witness Info

Witness Info

Report Completed By
Signature 

SKETCH OF THE 
ACCIDENT SCENE

(Try to estimate distances)
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Driver Safety Training

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name Signature

(Retain at least 3 years)
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Drywall, Plaster & Insulation

POLICY STATEMENT
It is the duty of each worker to obey all company safety rules and to use all required safety equipment. 
If you are unsure of the safe method to do your job, stop and ask your supervisor. Ignorance is no 
excuse for a safety violation.

 Bring any new hazards you observe to the attention of your supervisor
 Develop a daily routine of checking your job area and equipment for any potential hazards or 

deficiencies
 Maintain a clean and orderly work place
 Wear all personal protective devices (i.e. safety eyewear, safety footwear, protective gloves, 

etc.) as required by your position or the job task
 Become familiar with the performance limitations of your tools and equipment
 Know the location of fire and safety exits
 Learn the location of first aid kits and fire extinguisher equipment in your work area
 Each employee is expected to be responsible for his/her own safety and at the same time to 

exercise care to avoid injury to his fellow workers and others
 Always perform your job task in a safe manner. No horseplay or practical jokes
 Lift correctly and safely, with your legs, not your back. Ask for help whenever in doubt
 Observe all warning, caution, and danger signs as well as safety and health notices
 Smoking is not permitted inside the building
 All employees will wear fall protection equipment when applicable

JOB SITE
 Do not walk under partially demolished walls or floors
 Stop working outdoors and seek shelter during lightning storms
 Do not begin working until barricades, warning signs, or other protective devices have been 

installed to isolate the work area
 Never throw or toss debris outside barricaded areas
 Stay clear of all trucks, forklifts, cranes, and other heavy equipment when in operation
 Do not approach any heavy equipment until the operator has seen you and has signaled to you 

that it is safe to approach
 Keep shirts on to avoid dehydration and sunburn

BARRIERS AND SIGNS
 Place signs (lights) well in advance of the work area to permit upcoming pedestrians and 

motorists time to react
 Erect protective barriers or guards and warning signs prior to demolition work where accessible 

by vehicular or pedestrian traffic
 Position the work vehicle to guard the work area while work is in progress
 Do not work on open sided floors, elevated walkways, or elevated platforms if there are no 

guardrails in place
 Stand clear of floor openings if guardrails or covers are removed or displaced
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HOUSEKEEPING
 Never place trash in walkways and passageways
 Do not kick objects out of your pathway; pick them up or push them aside and out of the way
 Never throw matches, cigarettes, or other smoking materials into trash bins
 Do not store or leave items on stairways
 Never block or obstruct stairwells, exits, or accesses to safety and emergency equipment such 

as fire extinguishers or fire alarms
 Do not leave loose tools, lunch boxes, or other items on a ledge or lying around on the floor. 

Return tools to their storage places after use
 Keep walking surfaces of elevated working platforms, such as scaffolds and aerial lifts, clear of 

tools and materials that are not being used
 Do not use gasoline for cleaning purposes
 Sweep up scraps and debris from wallboard installation such as screws, mesh, and tape by 

using a broom and a dustpan
 Use a vacuum to eliminate dust and small particles

LIFTING
 Plan the move before lifting; remove obstructions from your chosen pathway
 Test the weight of the load before lifting by pushing the load along its resting surface
 If the load is too heavy or bulky, use lifting and carrying aids such as hand trucks, dollies, pallet 

jacks, and carts. Get assistance from a co-worker when necessary
 When assistance is required to perform a lift, coordinate and communicate your movements 

with those of your co-worker
 Never lift anything if your hands are greasy or wet
 Wear protective gloves when lifting objects with sharp corners or jagged edges
 Do not lift an object from the floor to a level above your waist in one motion. Set the load down 

on a table or bench and then adjust your grip before lifting it higher

STACKING MATERIAL (SHEET ROCK, GYPSUM, FOAM BOARDS)
 When stacking panels by hand, position the panels sideways slightly in front of you, so you do 

not have to reach over your head or twist your body to lift the materials
 Position panels to lean flat against a wall so they do not wobble or slide
 Push and slide panels along their edge or get assistance from a co-worker
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LADDERS AND STEP LADDERS
 Do not use ladders that have loose rungs, cracked, or split side rails, missing rubber footpads, 

or are otherwise visibly damaged
 Keep ladder rungs clean of grease. Remove any buildups of plaster, dirt, or mud
 Secure the ladder in place by having another employee hold it
 Face the ladder when climbing up or down
 Maintain a three-point contact by keeping both hands and one foot, or both feet and one hand 

on the ladder at all times when climbing up or down
 Do not carry items in your hands while climbing up or down a ladder
 Read and follow the manufacturer's instructions label affixed to the ladder if you are not sure of 

the maximum weight allowance
 Do not use a metal ladder on rooftops or within 50 feet of electrical power lines
 Never jump from rooftops, platforms, scaffolds, or ladders
 Do not use building materials as improvised climbing devices
 Never use electrical tools while working on a metal ladder unless the ladder has rubber feet.
 Do not stand on the top two rungs of any ladder

Performing Work from a Step Ladder
 One person must be on the ladder at a time
 Face the ladder and do not lean backward or sideways from the ladder
 Never use a ladder that wobbles or that leans to the left or right
 Do not try to "walk" a ladder by rocking it. Climb down the ladder, and then move it

PERSONAL PROTECTIVE EQUIPMENT
 Wear steel-toed boots when handling panels and in material handling environments designated 

by your supervisor
 Make sure you wear work gloves when handling fiberglass batts, sprayed on finishes, rough 

textured gypsum board panels, metal lath, or when sanding surfaces
 Wear your safety glasses and dust mask when handling or mixing plaster ingredients and 

additives, or applying mud, finishing ceilings, or sanding
 Always wear your safety glasses when snipping metal pieces such as corner beads, trims, and 

wire mesh
 Do not continue to work if your safety glasses become fogged. Stop work and clean the glasses 

until the lenses are clear and defogged
 Wear chemical goggles when using, applying, or handling chemical liquids or powders from 

containers labeled caustic or corrosive
 Make sure you wear your earplugs or earmuffs when the minimum noise level is exceeded
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ELECTRICAL
 Assume all electrical wires as live wires
 Do not wear watches, rings, or other metallic objects that could act as conductors of electricity 

around electrical circuits
 Wear dielectric gloves when working on electric current

Electric Powered Tools
 Do not use power equipment or tools on which you have not been trained
 Never carry plugged in equipment or tools with your finger on the switch
 Do not leave tools that are "On" unattended
 Never handle or operate electrical tools when your hands are wet or when you are standing on 

wet floors

Do not operate a power hand tool or portable appliance:

 That has a frayed, worn, cut, improperly spliced or damaged cord
 That has a two-pronged adapter or a two-conductor extension cord
 When the ground prong from the three-pronged power plug is missing or has been removed
 Disconnect the tool from the outlet by pulling on the plug, not the cord
 Always turn the tool off before plugging or unplugging it
 Turn off the electrical tool and unplug it from the outlet before attempting repairs or service 

work. Tag the tool: Out of Service
 Do not stand in water or on wet surfaces when operating power hand tools or portable electrical 

appliances
 Wear rubber-soled or insulated work boots when operating electrical equipment
 Do not operate a power hand tool or portable appliance while holding a part of the metal casing 

or while holding the extension cord in your hand
 Hold all portable power tools by the plastic handgrips or other nonconductive areas designed for 

gripping purposes
 Do not use electrical tools if its housing is cracked

Electrical Cords
 Keep power cords away from the path of drilling and cutting equipment
 Do not use cords that have splices, exposed wires, or cracked or frayed ends
 Never remove the ground prong from electrical cords
 Do not use an adapter such as a cheater plug that eliminates the ground
 Never plug multiple electrical cords into a single outlet
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Power Saws
 Wear safety goggles, protective gloves, a dust mask, and hearing protection when operating a 

power saw
 Do not wear loose clothing or jewelry
 Clean any residue from the blade or cutting head before making a new cut with the power saw
 Do not use a power saw that has cracked, broken, or loose guards
 Keep your hands away from the exposed blade
 Operate the saw at full cutting speed, with a sharp blade, to prevent kickbacks
 Do not alter the anti-kickback device or blade guard
 Never perform cutting operations with the power saw while standing on a wet or slippery floor
 When using the power saw, do not reach across the cutting operation
 Cut away from your body and below your shoulder level when you are using a power saw
 If the saw becomes jammed, turn the power switch of the saw to "Off" before pulling out the 

incomplete cut

Pneumatic Tools
 Do not point a compressed air hose at bystanders
 Never use compressed air to clean your clothing
 Do not use tools that have handles with burrs or cracks
 Turn the tool "off" and let it come to a complete stop before leaving it unattended
 Disconnect the tool from the airline before making any adjustments or repairs to the tool
 Do not use compressors if their belt guards are missing. Replace the belt guards before use
 Engage positive locks on hoses and attachments before use
 Shut off pressure valve and disconnect airline when not in use
 Tag damaged or defective pneumatic tools "Out of Service" to prevent usage of the tool by other 

employees

Powder Actuated Tools
 Wear impact resistant safety goggles or face shields when operating any powder actuated tools.
 Do not attempt to fasten through a pre-drilled hole unless the powder actuated tool has a hole 

locator
 Keep your head and body behind the powder-actuated tool when firing it
 Before using powder-actuated tools, do not alter, bypass or remove the shield or guard at the 

muzzle end of the powder-actuated tool
 Do not load a powder-actuated tool until you are ready to fire it
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HAND TOOLS
 Use tied off containers to keep tools from falling off elevated work platforms
 Never use a tool if its handle has splinters, burrs, cracks, splits, or if the head of the tool is 

loose.
 Do not use tools while your hands are oily, greasy, or wet
 When handing a tool to another person, direct sharp points and cutting edges away from 

yourself and the other person
 Never carry sharp pointed hand tools such as screwdrivers in your pocket unless the tool or 

your pocket is sheathed
 Do not perform makeshift repairs to tools
 Never throw tools from one location to another, from one employee to another, or from scaffolds 

and other elevated platforms
 Do not carry tools in your hand when climbing. Carry tools in tool belts or hoist the tools to the 

work area with a hand line
 Transport hand tools only in toolboxes or tool belts. Do not carry tools in your clothing
 When you are performing electrical work, use tools with rubber sleeves covering the handle, 

these are insulated

Hammers
 Do not strike nails or other objects with the cheek of the hammer
 Never strike one hammer against another hammer
 Do not use hammers with mushroomed heads

Pliers
 Never attempt to force pliers by using a hammer on them
 Do not use pliers that are cracked, broken, or sprung
 When using diagonal cutting pliers, shield the loose pieces of cut material from flying into the air 

by using a cloth or your gloved hand

Hand Saws
 Keep control of saws by releasing downward pressure at the end of the stroke
 Make sure your hands and fingers are away from the saw blade while using
 When using a handsaw, hold your panel firmly against the worktable
 Do not use a saw that has dull saw blades
 Never carry a saw by the blade
 Oil saw blades after each use of the saw
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Snips
 Wear safety glasses or safety goggles when cutting lath or corner beads
 Make sure you wear your work gloves when cutting materials with snips
 Do not use straight cut snips to cut curves
 Keep the blade aligned by tightening the nut and bolt on the snips
 Do not use snips as a hammer, screwdriver, or pry bar
 Engage the locking clip on the snips after use
 Keep your snips in a sheath or toolbox when not in use

Knives/Sharp Instruments
 When handling knife blades and other cutting tools, direct sharp points and edges away from 

you
 Always cut in the direction away from your body
 Carry all sharp tools in a sheath or holster. Store knives in knife blocks or in sheaths after using 

them
 Do not use knives that have dull blades. Use the knife that has been sharpened
 Never use knives as screwdrivers
 Do not pick up knives by their blades
 Carry knives with the tips pointed towards the floor

Tool Boxes/Chests/Cabinets
 Tape over or file off sharp edges on toolboxes, chests, or cabinets
 Do not stand on toolboxes, chests, or cabinets to gain extra height
 Lock the wheels on large toolboxes, chests, or cabinets to prevent them from rolling
 Push large chests, cabinets, and toolboxes; do not pull
 Do not open more than one drawer of a toolbox at a time
 Close and lock all drawers and doors before moving the tool chest to a new location
 Never use a toolbox or chest as a workbench
 Do not move a toolbox, chest, or cabinet if it has loose tools or parts on the top
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SCAFFOLDING
 Inspect the scaffold prior to use. Do not use a scaffold if any pulley, block, hook, or fitting is 

visibly worn, cracked, rusted, or otherwise damaged. Do not use a scaffold if any rope is frayed, 
torn, or visibly damaged

 Do not use any scaffold tagged "Out of Service”
 Never use unstable objects, such as barrels, boxes, loose brick, or concrete blocks to support 

scaffolds or planks
 Do not work on platforms or scaffolds unless they are fully planked
 Never use a scaffold unless the guardrails and all flooring are in place
 Level the scaffold after each move. Do not extend adjusting leg screws more than 12 inches
 Do not walk or work beneath a scaffold unless a wire mesh has been installed between the mid 

rail and the toeboard or planking
 Use your safety belts and lanyards when working on scaffolding at a height of 10 feet or more 

above ground level (Cal/OSHA is 7 ½ feet). Attach the lanyard to a secure anchor on the 
scaffold

 Do not climb the cross braces for access to the scaffold. Use the ladder
 Never jump from, to, or between scaffolding
 Do not slide down cables, ropes, or guys used for bracing
 Keep both feet on the decking. Do not sit or climb on the guardrail
 Do not lean out from the scaffold. Do not rock the scaffold
 Keep the scaffold free of scraps, loose tools, tangled lines, and other obstructions
 Do not throw anything overboard unless a spotter is available. Use a debris chute or lower 

things by hoist or by hand
 Never move a mobile scaffold if anyone is on the scaffold
 Chock the wheels of the rolling scaffold, using the wheel blocks, and lock the wheels by using 

your foot to depress the wheel lock, before using the scaffold
 Do not work on scaffolds outside during stormy or windy weather
 Never climb on scaffolds that wobble or lean to one side
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LATHERS
Lifting Bags, Cans, Buckets
 Position your feet 6 to 12 inches apart with one foot slightly in front of the other
 Face the load
 Bend at the knees, not at the back
 Keep your back straight
 Get a firm grip on the object with your hands and fingers. Use handles when present
 Perform lifting movements smoothly and gradually; do not jerk the load
 Hold objects as close to your body as possible
 If you must change direction while lifting or carrying the load, pivot your feet and turn your entire 

body. Do not twist at the waist
 Set down objects in the same manner as you picked them up, except in reverse
 Slide materials to the end of the tailgate before attempting to lift them off a pick-up truck. Do not 

lift over the walls or tailgate of the truck bed

SANDBLASTING
Restoration and Work where Asbestos Is Suspected
 Do not perform asbestos removal operations, unless you have been trained, qualified, and 

certified in asbestos removal procedures
 Use the respirator that has been fit tested and assigned to you by your supervisor
 Always assume that materials used prior to 1976, such as plaster and blown insulation, contain 

asbestos
 Never use sanders or power devices that may create dust or airborne particles
 Do not dry scrape, bead blast, or mechanically pulverize any existing plaster or blown insulation
 Notify the state OSHA division at least 24 hours before beginning any asbestos-related 

demolition work in which more than 100 sq. ft. of asbestos-containing material (greater than 0.1 
percent asbestos by weight) will be disturbed

Fiberglass Batts and Sprayed-on Insulation
 Do not take work clothes home when exposed to sprayed-on insulation or fiberglass batts
 Change your work clothes before leaving the job site
 Place work clothes contaminated with fiberglass or sprayed-on insulation in a closed labeled 

container approved by your employer
 Use your respirator when working with sprayed-on insulation or fiberglass
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RESPIRATORY PROTECTION
 Shave daily to prevent facial hair from interfering with the face seal of the respirator
 Clean and return respirators to their carrying cases or cartons. Store them in your locker or in a 

designated storage area as instructed by your employer when the work is completed
 Only use the respirator that has been fitted and issued to you

Infection Control
 Wash your hands (after removing your gloves) with soap or mild detergent and water before 

eating, smoking, using the toilet, or on any areas of the body that may have contacted 
cementitious mixtures, pastes, or spray-on insulation at the end of each workday

 Use a mechanic's cream hand cleaner where water is not readily available

FINISHING (TAPPING, BEDDING, SANDING)
Mixing Cementitious Components
 Apply Vaseline to exposed skin surfaces on your arms and hands prior to handling plaster, lime, 

or any cementitious mixtures
 Do not handle lime or cementitious mixtures if you have open cuts or scratches on exposed skin 

surfaces such as your arms or hands
 Use personal protective clothing or equipment such as canvas gloves and protective eyewear to 

avoid cement poison or burns
 Open doors and windows. Make sure exhaust fans are turned on when working indoors

Applying Exterior Finishes (scratch coats, coquina, stucco installations, etc.)
 Never use a metal ladder on rooftops or within 50 feet of electrical power lines
 Do not block the walking surfaces of elevated working platforms, such as scaffolds, with tools or 

materials that are not being used
 When working outdoors, drink plenty of fluids and keep shirts on to avoid dehydration and 

sunburn

Using Joint Compounds
 Wear protective gloves when handling compounds or chemicals from containers labeled 

flammable, toxic, caustic, or poisonous. Wash your hands after removing the gloves
 Follow the instructions on the label and in the corresponding Safety Data Sheet for each joint 

compound or chemical product used in your workplace
 Each time you use your gloves, wash your gloves before removing them. Use cold tap water 

and normal hand washing motion. Always wash your hands after removing the gloves
 Do not use joint/filler compounds or chemicals from unlabeled containers
 Do not store chemical containers labeled oxidizer with containers labeled corrosive or caustic
 Always use goggles and gloves when handling joint/filler compounds or chemicals labeled 

corrosive or caustic
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Applying Finishes: Plaster, Coquina, Popcorn, or other
 Do not smoke or eat while performing stucco or popcorn finishes
 Stand clear of mixing or blowing operations
 Do not stand, work, or operate pneumatic equipment such as blowers with hoses within three 

feet of any unprotected roof opening or within five feet of any unprotected roof edge

PERSONAL PROTECTIVE EQUIPMENT
 Wear your safety glasses when mixing plaster ingredients and additives, applying spackling, 

finishing ceilings, or sanding
 Wear dust mask or respirator when emptying sacks of dry material such as additives for 

fireproofing or plaster ingredients
 Use lifelines, safety harnesses, or lanyards when you are working higher than 6 feet off the 

ground
 Wear safety glasses while plastering, applying mud, or sanding
 Wear safety goggles when using power tools or when applying a finishing material

MANUAL STACKING AND HANDLING
 Store all wallboard flat
 Do not store boards vertically; this will damage the edges creating unstable stacks
 Stand each board vertically on its side as close to the edge of the pile as possible, tilt the board 

toward the stack, and let the board drop freely on top of the stack
 Do not allow boards to overhang more than an inch. Align flush all boards, to keep the boards 

from becoming unstable and topple on someone while restacking
 Use a co-worker to assist handling the boards when stocking. Coordinate and communicate 

your movements with those of your co-worker

Drywall Access Hatch
 Proper access to all projects over one story is a major concern. Drywall delivery to many 

construction projects, particularly up to four stories tall, has become more difficult in recent 
years. Often access to the upper levels is limited to interior staircases requiring delivery workers 
to carry the drywall up manually

 A safety access hatch will ensure a safe and efficient means of placing drywall on the upper 
levels when there is no safe alternative. The use of window openings that meet the 2 ft. wide by 
5 ft. high minimums is an acceptable alternative

 Without an access, the possibility of back and shoulder injury increases when deliveries have to 
be made up the stairs. A company’s time loss due to job related injuries is a concern

 Safety regulations clearly place responsibility for worker safety on all employers responsible for 
the site to arrange the work area to allow the safe movement of workers, equipment, and 
materials
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Opening
 Delivery can be facilitated by the prime contractor providing an unobstructed opening in the 

exterior wall at each floor level. An appropriately framed exterior-wall delivery hatch opening 
that is 24 inches wide and 60 inches high will meet the minimum requirements. An existing 
opening can be used if it meets the minimum hatch size, and does not have the door or window 
installed

 If the opening needs to be covered, the prime contractor can tack temporary sheathing material 
over the opening on the inside. The supplier removes the cover, the drywall is delivered through 
the opening, and the cover can be replaced from the inside

 Unobstructed access for equipment to reach the building is required, and should not exceed a 
distance of 18 feet from the delivery entrance.

Drywall Mold Inspection/Testin
 Do not enter or work in a moldy area without wearing proper respiratory and other personal 

protection. Molds are known allergens and may be toxic
 You should use Personal Protective Equipment (PPE) while investigating a mold problem. The 

minimum PPE includes an N-95 respirator, gloves, and eye protection
 Many different types of mold can be found growing on the same or nearby sections of drywall. 

Different molds appear at different locations according to variations in moisture level. Attics, 
basements, and outdoor environments contract many molds

 Crawl spaces can have high levels of airborne mold spores and mold spores in settled dust. Do 
not assume that because there is no visible mold on surfaces that there is not a problem mold 
reservoir in exposed insulation

 Inspect ceilings, wall and ceiling cavities, floors, carpeting, backsides of stairs, exposed sides of 
all framing, joists, girders, posts, and exposed fiberglass insulation as a possible mold reservoir 
for moisture

 For larger areas of mold, look for the dominant mold present
 Collect one sample per location using clear adhesive tape. Do not use the same tape to sample 

from multiple locations. Put the sample into a clear Ziploc bag. Look for variations in 
appearance, texture, growth surface, or mold growing in different areas for reasons to sample 
more than one. Dust samples need to be taken where there is no visible mold. Collect settled 
dust particles from a horizontal surface. If you are going to collect a single dust-screening 
sample, collect it from the area you are most suspicious of, or from the area where building 
occupants spend the most time. Where the tape sample is collected can make a big difference 
in what you find. Send your mold samples to a reputable tester

 If you suspect there is a serious mold problem, call a professional testing company. The tester 
will take air samples and physical samples that can be incubated for seven days in a Petri dish. 
The tester will have a snake device that can go behind drywall to find mold in the wall cavity. 
They will have a moisture meter to check for unseen leaks

 Different molds may be found growing in the same building on the drywall room side, drywall 
cavity side, plywood sheathing, wood stud or joist framing, painted surfaces, exposed fiberglass 
insulation, and paper vapor barrier
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 Water-loving molds grow closest to the floor (highly visible black molds). Molds on drywall grow 
a little higher (Cladosporium sp., Cladosporium sphaerospermum, Cladosporium 
cladosporioides, Ulocladium chartarum), and molds liking the drywall even higher on a vertical 
wall are (light-colored but more airborne Aspergillus sp., Aspergillus glaucus, Aspergillus flavus, 
Penicillium sp., etc.)

 Prepare for a building inspection and mold remediation plan
 When in doubt go on-line to: www.epa.gov/iaq/molds/preventionandcontrol.html, or call 800-

490-9198
 Indoor Air Quality Association is at: www.IAQA.org

After Remediation Is Complete
 Make sure outside problems have been fixed that are causing wet conditions such as the roof, 

roof gutter, or downspout spillage by the building foundation
 Make sure inside conditions such as plumbing leaks or improper ventilation have been fixed
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Electrical Safety

INTRODUCTION
Electricity has long been recognized as a serious workplace hazard. Many workers are unaware of 
the potential electrical hazards present in their work environment, which makes them more vulnerable 
to the danger of electrocution. OSHA's electrical standards are designed to protect employees 
exposed to dangers such as electric shock, electrocution, fires, and explosions. Working with 
electricity can be dangerous.

Engineers, electricians, and other professionals work with electricity directly, including working on 
overhead lines, cable harnesses, and circuit assemblies. Others, such as office workers and 
salespeople work with electricity indirectly and may also be exposed to electrical hazards.

A wide variety of possible solutions can be implemented to reduce or eliminate the risk of injury 
associated with electrical work. Examples of solutions include the use of insulation, guarding, 
grounding, electrical protective devices, and safe work practices.

Whenever you work with power tools or on electrical circuits there is a risk of electrical hazards, 
especially electrical shock. Anyone can be exposed to these hazards at home or at work. 
Workers are exposed to more hazards because job sites can be cluttered with tools and materials, 
fast-paced, and open to the weather. Risk is also higher at work because many jobs involve electric 
power tools.

Electrical trades workers must pay special attention to electrical hazards because they work on 
electrical circuits. Coming in contact with an electrical voltage can cause current to flow through the 
body, resulting in electrical shock and burns. Serious injury or even death may occur. As a source of 
energy, electricity is used without much thought about the hazards it can cause. Because electricity is 
a familiar part of our lives, it often is not treated with enough caution. As a result, an average of one 
worker is electrocuted on the job every day of every year! Electrocution is the third leading cause of 
work-related deaths among 16- and 17-year-olds, after motor vehicle deaths and workplace 
homicide. Electrocution is the cause of 12% of all workplace deaths among young workers.

The National Institute for Occupational Safety and Health (NIOSH) estimates that 200,000 young workers 
under the age of 18 suffer work-related injuries in the United States each year. Young and new workers have 
a high risk for work-related injury compared with more experienced workers. Occupational safety and health 
training remains a fundamental element of hazard control in the workplace, and there is great potential to 
reduce these incidents through pre-employment training. Effective pre-employment training should include 
realistic environments and hands-on exercises. However, NIOSH recommends that actual employment in the 
electrical trades or any of the other construction trades be delayed until individuals reach the minimum age of 
18.
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ELECTRICAL SHOCK
An electrical shock is received when electrical current passes through the body. Current will pass 
through the body in a variety of situations. Whenever two wires are at different voltages, current will 
pass between them if they are connected. Your body can connect the wires if you touch both of 
them at the same time. Current will pass through your body.

Your risk of receiving a shock is greater if you stand in a puddle of water. But you do not even have 
to be standing in water to be at risk. Wet clothing, high humidity, and perspiration also increase 
your chances of being electrocuted. Of course, there is always a chance of electrocution, even in dry 
conditions.

To prevent electrical accidents, employers should take the following steps:

 Establish proper rules and procedures on how to access electrical control cabinets without 
getting hurt

 Make sure all employees know the importance of de-energizing (shutting off) electrical 
systems before performing repairs

 Equip voltage-regulating equipment with color-coded wiring
 Train workers in CPR

You can prevent injuries and deaths by remembering the following points:

 If you work on an electrical circuit, test to make sure that the circuit is de-energized (shut off)!
 Never attempt to handle any wires or conductors until you are absolutely positive that their 

electrical supply has been shut off
 Be sure to lock out and tag out circuits so they cannot be re-energized
 Always assumena conductor is dangerous

Dangers of Electrical Shock
The severity of injury from electrical shock depends on the amount of electrical current and the 
length of time the current passes through the body. For example, 1/10 of an ampere (amp) of 
electricity going through the body for just 2 seconds is enough to cause death. The amount of 
internal current a person can withstand and still be able to control the muscles of the arm and hand 
can be less than 10 milliamperes (milliamps or mA).

Currents above 10 mA can paralyze or “freeze” muscles. When this “freezing” happens, a 
person is no longer able to release a tool, wire, or other object. In fact, the electrified object may be 
held even more tightly, resulting in longer exposure to the shocking current. For this reason, 
handheld tools that give a shock can be very dangerous. If you cannot let go of the tool, current 
continues through your body for a longer time, which can lead to respiratory paralysis (the muscles 
that control breathing cannot move). You stop breathing for a period of time. People have 
stopped breathing when shocked with currents from voltages as low as 49 volts. Usually, it takes 
about 30 mA of current to cause respiratory paralysis.
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Currents greater than 75 mA cause ventricular fibrillation (very rapid, ineffective heartbeat). This 
condition will cause death within a few minutes unless a special device called a defibrillator is used 
to save the victim. Heart paralysis occurs at 4 amps, which means the heart does not pump at 
all. Tissue is burned with currents greater than 5 amps.

The table shows what usually happens for a range of currents (lasting one second) at typical 
household voltages. Longer exposure times increase the danger to the shock victim. For example, 
a current of 100 mA applied for 3 seconds is as dangerous as a current of 900 mA applied for 
a fraction of a second (0.03 seconds). The muscle structure of the person also makes a 
difference. People with less muscle tissue are typically affected at lower current levels. Even low 
voltages can be extremely dangerous because the degree of injury depends not only on the 
amount of current but also on the length of time the body is in contact with the circuit.

LOW VOLTAGE DOES NOT MEAN LOW HAZARD!

Effects of Electrical Current* on the Body

Current Reaction
1 milliamp Just a faint tingle.
5 milliamps Slight shock felt. Disturbing, but not painful. Most people can “let 

go.” However, strong involuntary movements can cause injuries.

6–25 milliamps (women)†
9–30 milliamps (men)

Painful shock. Muscular control is lost. This is the range where
“freezing currents” start. It may not be possible to “let go.”

50–150 milliamps Extremely painful shock, respiratory arrest (breathing stops), 
severe muscle contractions. Flexor muscles may cause holding 
on; extensor muscles may cause intense pushing away. Death is 
possible.

1,000–4,300 milliamps
(1–4.3 amps)

Ventricular fibrillation (heart pumping action not rhythmic) occurs. 
Muscles contract; nerve damage occurs. Death is likely.

10,000 milliamps
(10 amps)

Cardiac arrest and severe burns occur. Death is probable.

15,000 milliamps
(15 amps)

Lowest over-current at which a typical fuse or circuit breaker 
opens a circuit!

*Effects are for voltages less than about 600 volts. Higher voltages also cause severe burns.
†Differences in muscle and fat content affect the severity of shock.
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Sometimes high voltages lead to additional injuries. High voltages can cause violent muscular 
contractions. You may lose your balance and fall, which can cause injury or even death if you 
fall into machinery that can crush you. High voltages can also cause severe burns. At 600 volts, the 
current through the body may be as great as 4 amps, causing damage to internal organs such 
as the heart. High voltages also produce burns. In addition, internal blood vessels may clot. 
Nerves in the area of the contact point may be damaged. Muscle contractions may cause bone 
fractures from either the contractions themselves or from falls.

A severe shock can cause much more damage to the body than is visible. A person may suffer 
internal bleeding and destruction of tissues, nerves, and muscles. Sometimes the hidden injuries 
caused by electrical shock result in a delayed death. Shock is often only the beginning of a chain 
of events. Even if the electrical current is too small to cause injury, your reaction to the shock 
may cause you to fall, resulting in bruises, broken bones, or death. The length of time of the shock 
greatly affects the amount of injury.

If the shock is short in duration, it may only be painful. A longer shock (lasting a few seconds) 
could be fatal if the level of current is high enough to cause the heart to go into ventricular 
fibrillation. This is not much current when you realize that a small power drill uses 30 times as much 
current as what will kill. At relatively high currents, death is certain if the shock is long enough. 
However, if the shock is short and the heart has not been damaged, a normal heartbeat may 
resume if contact with the electrical current is eliminated. (This type of recovery is rare.)

The amount of current passing through the body also affects the severity of an electrical shock. 
Greater voltages produce greater currents. So, there is greater danger from higher voltages. 
Resistance hinders current. The lower the resistance (or impedance in AC circuits), the greater the 
current will be. Dry skin may have a resistance of 100,000 ohms or more. Wet skin may have 
a resistance of only 1,000 ohms. Wet working conditions or broken skin will drastically reduce 
resistance. The low resistance of wet skin allows current to pass into the body more easily and 
give a greater shock. When more force is applied to the contact point or when the contact area is 
larger, the resistance is lower, causing stronger shocks.

The path of the electrical current through the body affects the severity of the shock. Currents 
through the heart or nervous system are most dangerous. If you contact a live wire with your 
head, your nervous system will be damaged. Contacting a live electrical part with one hand— while 
you are grounded at the other side of your body—will cause electrical current to pass across your 
chest, possibly injuring your heart and lungs.

There have been cases where an arm or leg is severely burned by high-voltage electrical 
current to the point of coming off, and the victim is not electrocuted. In these cases, the current 
passes through only a part of the limb before it goes out of the body and into another conductor. 
Therefore, the current does not go through the chest area and may not cause death, even 
though the victim is severely disfigured. If the current does go through the chest, the person will 
almost surely be electrocuted. A large number of serious electrical injuries involve current 
passing from the hands to the feet. Such a path involves both the heart and lungs. This type of 
shock is often fatal.
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Burns Caused by Electricity
The most common shock-related, nonfatal injury is a burn. Burns caused by electricity may be of 
three types: electrical burns, arc burns, and thermal contact burns. Electrical burns can result when 
a person touches electrical wiring or equipment that is used or maintained improperly. Typically, 
such burns occur on the hands. Electrical burns are one of the most serious injuries you can 
receive. They need to be given immediate attention. Additionally, clothing may catch fire and a 
thermal burn may result from the heat of the fire.

Arc-blasts occur when powerful, high-amperage currents arc through the air. Arcing is the luminous 
electrical discharge that occurs when high voltages exist across a gap between conductors and 
current travels through the air. This situation is often caused by equipment failure due to abuse or 
fatigue. Temperatures as high as 35,000°F have been reached in arc- blasts.

There are three primary hazards associated with an arc-blast.
25. Arcing gives off thermal radiation (heat) and intense light, which can cause burns. Several 

factors affect the degree of injury, including skin color, area of skin exposed, and type of clothing 
worn. Proper clothing, work distances, and over-current protection can reduce the risk of such 
a burn

26. A high-voltage arc can produce a considerable pressure wave blast. A person 2 feet away 
from a 25,000-amp arc feels a force of about 480 pounds on the front of the body. In addition, 
such an explosion can cause serious ear damage and memory loss due to concussion. 
Sometimes the pressure wave throws the victim away from the arc-blast. While this may reduce 
further exposure to the thermal energy, serious physical injury may result. The pressure wave 
can propel large objects over great distances. In some cases, the pressure wave has enough 
force to snap off the heads of steel bolts and knock over walls

27. A high-voltage arc can also cause many of the copper and aluminum components in electrical 
equipment to melt. These droplets of molten metal can be blasted great distances by the 
pressure wave. Although these droplets harden rapidly, they can still be hot enough to cause 
serious burns or cause ordinary clothing to catch fire, even if you are 10 feet or more away

Electrical Fires
Electricity is one of the most common causes of fires and thermal burns in homes and workplaces. 
Defective or misused electrical equipment is a major cause of electrical fires. If there is a small 
electrical fire, be sure to use only a Class C or multipurpose (ABC) fire extinguisher, or you might 
make the problem worse.

All fire extinguishers are marked with letter(s) that tell you the kinds of fires they can put out. Some 
extinguishers contain symbols, too.
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Thermal burns may result if an explosion occurs when electricity ignites an explosive mixture of 
material in the air. This ignition can result from the buildup of combustible vapors, gasses, or dusts. 
Occupational Safety and Health Administration (OSHA) standards, the NEC, and other safety 
standards give precise safety requirements for the operation of electrical systems and equipment in 
such dangerous areas. Ignition can also be caused by overheated conductors or equipment, or by 
normal arcing at switch contacts or in circuit breakers.

WHAT TO DO IF A CO-WORKER IS SHOCKED OR BURNED BY ELECTRICITY
Shut off the electrical current if the victim is still in contact with the energized circuit. While you do 
this, have someone else call for help. If you cannot get to the switchgear quickly, pry the victim 
from the circuit with something that does not conduct electricity such as dry wood. Do not touch the 
victim yourself if he or she is still in contact with an electrical circuit! You do not want to be a victim, 
too!

Do not leave the victim unless there is absolutely no other option. You should stay with the victim 
while Emergency Medical Services (EMS) is contacted. The caller should come back to you 
afterwards to verify that the call was made. If the victim is not breathing, does not have a heartbeat, 
or is badly injured, quick response by a team of emergency medical technicians (EMT’s) or 
paramedics gives the best chance for survival.

Once you know that electrical current is no longer flowing through the victim, call out to the victim 
to see if he or she is conscious (awake). If the victim is conscious, tell the victim not to move. It is 
possible for a shock victim to be seriously injured but not realize it. Quickly examine the victim for 
signs of major bleeding. If there is a lot of bleeding, place a cloth (such as a handkerchief or 
bandanna) over the wound and apply pressure. If the wound is in an arm or leg and keeps 
bleeding a lot, gently elevate the injured area while keeping pressure on the wound. Keep the 
victim warm and talk to him or her until help arrives.

If the victim is unconscious, check for signs of breathing. While you do this, move the victim as little 
as possible. If the victim is not breathing, someone trained in CPR should begin artificial breathing, 
then check to see if the victim has a pulse.

Quick action is essential! To be effective, CPR must be performed within 4 minutes of the shock. If 
you are not trained in CPR or first aid, now is the time to get trained—before you find yourself in 
this situation! Ask your supervisor how you can become certified in CPR.

You also need to know the location of:
1. Electricity shut-offs (“kill switches”)
28. First-aid supplies
29. A telephone so you can find them quickly in an emergency
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ELEMENTS OF ELECTRICAL SAFETY
Always use the three-stage approach to safety: recognize, evaluate, and control hazards. To be safe, 
you must think about your job and plan for hazards. To avoid injury or death, you must understand 
and recognize hazards. You need to evaluate the situation you are in and assess your risks. You 
need to control hazards by creating a safe work environment, by using safe work practices, and by 
reporting hazards to a supervisor. If you do not recognize, evaluate, and control hazards, you 
may be injured or killed by the electricity itself, electrical fires, or falls.

RECOGNIZE HAZARDS
The first part of the safety model is recognizing the hazards around you. Only then can you avoid 
or control the hazards. It is best to discuss and plan hazard recognition tasks with your co- workers. 
Sometimes we take risks ourselves, but when we are responsible for others, we are more careful. 
Sometimes others see hazards that we overlook. Of course, it is possible to be talked out of our 
concerns by someone who is reckless or dangerous. Do not take a chance. Careful planning of 
safety procedures reduces the risk of injury. Decisions to lock out and tag must be made now.

OSHA regulations, the NEC, and the National Electrical Safety Code (NESC) provide a wide range of safety 
information. Although these sources may be difficult to read and understand at first, with practice they can 
become very useful tools to help you recognize unsafe conditions and practices. Knowledge of OSHA 
standards is an important part of training for electrical apprentices.

EVALUATE HAZARDS
Do Not Energize Circuit!
When evaluating hazards, it is best to identify all possible hazards first, then evaluate the risk of 
injury from each hazard. Do not assume the risk is low until you evaluate the hazard. It is 
dangerous to overlook hazards. Job sites are especially dangerous because they are always 
changing. Many people are working at different tasks. Job sites are frequently exposed to bad 
weather. A reasonable place to work on a bright, sunny day might be very hazardous in the rain. 
The risks in your work environment need to be evaluated all the time. Then, whatever hazards are 
present need to be controlled.

CONTROL HAZARDS
Once electrical hazards have been recognized and evaluated, they must be controlled.

You control electrical hazards in two main ways:

 Create a safe work environment
 Use safe work practices

Controlling electrical hazards (as well as other hazards) reduces the risk of injury or death.
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HOW TO RECOGNIZE HAZARDS
The first step toward protecting yourself is recognizing the many hazards you face on the job. To 
do this, you must know which situations can place you in danger. Knowing where to look helps 
you to recognize hazards.

 Inadequate wiring is dangerous
 Exposed electrical parts are dangerous
 Overhead power-lines are dangerous
 Wires with bad insulation can give you a shock
 Electrical systems and tools that are not grounded or double-insulated are dangerous
 Damaged power tools and equipment are electrical hazards
 Using the wrong PPE is dangerous
 Using the wrong tool is dangerous
 Some on-site chemicals are harmful
 Defective ladders and scaffolding are dangerous
 Ladders that conduct electricity are dangerous
 Electrical hazards can be made worse if the worker, location, or equipment is wet
 Overloaded circuits are dangerous

Inadequate Wiring Hazards
An electrical hazard exists when the wire is too small a gauge for the current it will carry. Normally, 
the circuit breaker in a circuit is matched to the wire size.

However, in older wiring, branch lines to permanent ceiling light fixtures could be wired with a 
smaller gauge than the supply cable.

For example, let’s say a light fixture is replaced with another device that uses more current. The 
current capacity (ampacity) of the branch wire could be exceeded. When a wire is too small for the 
current it is supposed to carry, the wire will heat up. The heated wire could cause a fire.

When you use an extension cord, the size of the wire you are placing into the circuit may be too 
small for the equipment. The circuit breaker could be the right size for the circuit but not right for 
the smaller-gauge extension cord. A tool plugged into the extension cord may use more current 
than the cord can handle without tripping the circuit breaker. The wire will overheat and could 
cause a fire.

The kind of metal used as a conductor can cause an electrical hazard. Special care needs to be 
taken with aluminum wire. Since it is more brittle than copper, aluminum wire can crack and break 
more easily. Connections with aluminum wire can become loose and oxidize if not made properly, 
creating heat or arcing. You need to recognize that inadequate wiring is a hazard.
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Exposed Electrical Parts Hazards
Electrical hazards exist when wires or other electrical parts are exposed. Wires and parts can be 
exposed if a cover is removed from a wiring or breaker box. The overhead wires coming into a 
home may be exposed. Electrical terminals in motors, appliances, and electronic equipment may 
be exposed. Older equipment may have exposed electrical parts. If you contact exposed live 
electrical parts, you will be shocked. You need to recognize that an exposed electrical component 
is a hazard.

Overhead Power-Line Hazards
Most people do not realize that overhead power-lines are usually not insulated. More than half of 
all electrocutions are caused by direct worker contact with energized power-lines. Power-line 
workers must be especially aware of the dangers of overhead lines. In the past, 80% of all lineman 
deaths were caused by contacting a live wire with a bare hand. Due to such incidents, all linemen 
now wear special rubber gloves that protect them up to 34,500 volts. Today, most electrocutions 
involving overhead power-lines are caused by failure to maintain proper work distances.

Shocks and electrocutions occur where physical barriers are not in place to prevent contact with 
the wires. When dump trucks, cranes, work platforms, or other conductive materials (such as pipes 
and ladders) contact overhead wires, the equipment operator or other workers can be killed. If you 
do not maintain required clearance distances from power-lines, you can be shocked and killed. 
(The minimum distance for voltages up to 50kV is 10 feet. For voltages over 50kV, the minimum 
distance is 10 feet plus 4 inches for every 10 kV over 50kV.) Never store materials and equipment 
under or near overhead power-lines. You need to recognize that overhead power-lines are a 
hazard.

Defective Insulation Hazards
Insulation that is defective or inadequate is an electrical hazard. Usually, a plastic or rubber 
covering insulates wires. Insulation prevents conductors from coming in contact with each other. 
Insulation also prevents conductors from coming in contact with people.

Extension cords may have damaged insulation. Sometimes the insulation inside an electrical tool 
or appliance is damaged. When insulation is damaged, exposed metal parts may become 
energized if a live wire inside touches them.

Electric hand tools that are old, damaged, or misused may have damaged insulation inside. If you 
touch damaged power tools or other equipment, you will receive a shock. You are more likely to 
receive a shock if the tool is not grounded or double-insulated. (Double-insulated tools have two 
insulation barriers and no exposed metal parts.) You need to recognize that defective insulation is 
a hazard.
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Improper Grounding Hazards
When an electrical system is not grounded properly, a hazard exists. The most common OSHA 
electrical violation is improper grounding of equipment and circuitry. The metal parts of an electrical 
wiring system that we touch (switch plates, ceiling light fixtures, conduit, etc.) should be grounded 
and at 0 volts. If the system is not grounded properly, these parts may become energized. Metal 
parts of motors, appliances, or electronics that are plugged into improperly grounded circuits may 
be energized. When a circuit is not grounded properly, a hazard exists because unwanted voltage 
cannot be safely eliminated. If there is no safe path to ground for fault currents, exposed metal 
parts in damaged appliances can become energized.

Extension cords may not provide a continuous path to ground because of a broken ground wire or 
plug. If you come in contact with a defective electrical device that is not grounded or grounded 
improperly), you will be shocked. You need to recognize that an improperly grounded electrical 
system is a hazard.

Electrical systems are often grounded to metal water pipes that serve as a continuous path to 
ground. If plumbing is used as a path to ground for fault current, all pipes must be made of 
conductive material (a type of metal). Many electrocutions and fires occur because (during 
renovation or repair) parts of metal plumbing are replaced with plastic pipe, which does not conduct 
electricity. In these cases, the path to ground is interrupted by nonconductive material.

A ground fault circuit interrupter, or GFCI, is an inexpensive lifesaver. GFCI's detect any difference 
in current between the two circuit wires (the black wires and white wires). This difference in current 
could happen when electrical equipment is not working correctly, causing leakage current. If 
leakage current (a ground fault) is detected in a GFCI-protected circuit, the GFCI switches off the 
current in the circuit, protecting you from a dangerous shock. GFCI’s are set at about 5 mA and are 
designed to protect workers from electrocution. GFCI’s are able to detect the loss of current 
resulting from leakage through a person who is beginning to be shocked.

If this situation occurs, the GFCI switches off the current in the circuit. GFCI’s are different from 
circuit breakers because they detect leakage currents rather than overloads. Circuits with missing, 
damaged, or improperly wired GFCI’s may allow you to be shocked. You need to recognize that a 
circuit improperly protected by a GFCI is a hazard.

Overload Hazards
Overloads in an electrical system are hazardous because they can produce heat or arcing. Wires 
and other components in an electrical system or circuit have a maximum amount of current they 
can carry safely. If too many devices are plugged into a circuit, the electrical current will heat the 
wires to a very high temperature. If any one tool uses too much current, the wires will heat up. The 
temperature of the wires can be high enough to cause a fire. If their insulation melts, arcing may 
occur. Arcing can cause a fire in the area where the overload exists, even inside a wall.
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In order to prevent too much current in a circuit, a circuit breaker or fuse is placed in the 
circuit. If there is too much current in the circuit, the breaker “trips” and opens like a switch. If an 
overloaded circuit is equipped with a fuse, an internal part of the fuse melts, opening the circuit. 
Both breakers and fuses do the same thing: open the circuit to shut off the electrical current.

If the breakers or fuses are too big for the wires they are supposed to protect, an overload in the 
circuit will not be detected and the current will not be shut off. Overloading leads to overheating of 
circuit components (including wires) and may cause a fire. You need to recognize that a circuit 
with improper overcurrent protection devices—or one with no overcurrent protection devices at 
all—is a hazard.

Overcurrent protection devices are built into the wiring of some electric motors, tools, and electronic 
devices. For example, if a tool draws too much current or if it overheats, the current will be shut 
off from within the device itself. Damaged tools can overheat and cause a fire. You need to 
recognize that a damaged tool is a hazard.

Wet Conditions Hazards
Working in wet conditions is hazardous because you may become an easy path for electrical 
current. If you touch a live wire or other electrical component—and you are well-grounded because 
you are standing in even a small puddle of water—you will receive a shock.

Damaged insulation, equipment, or tools can expose you to live electrical parts. A damaged tool 
may not be grounded properly, so the housing of the tool may be energized, causing you to receive 
a shock. Improperly grounded metal switch plates and ceiling lights are especially hazardous in wet 
conditions. If you touch a live electrical component with an uninsulated hand tool, you are more 
likely to receive a shock when standing in water.

But remember: you don’t have to be standing in water to be electrocuted. Wet clothing, high 
humidity, and perspiration also increase your chances of being electrocuted. You need to 
recognize that all wet conditions are hazards.
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Additional Hazards
In addition to electrical hazards, other types of hazards are present at job sites. Remember that 
all of these hazards can be controlled.

 There may be chemical hazards. Solvents and other substances may be poisonous or cause 
disease

 Frequent overhead work can cause tendonitis (inflammation) in your shoulders
 Intensive use of hand tools that involve force or twisting can cause tendonitis of the hands, 

wrists, or elbows. Use of hand tools can also cause carpal tunnel syndrome, which results when 
nerves in the wrist are damaged by swelling tendons or contracting muscles

 Low back pain can result from lifting objects the wrong way or carrying heavy loads of wire or 
other material. Back pain can also occur as a result of injury from poor working surfaces such as 
wet or slippery floors. Back pain is common, but it can be disabling and can affect young 
individuals

 Chips and particles flying from tools can injure your eyes. W ear eye protection
 Falling objects can hit you. Wear a hard hat
 Sharp tools and power equipment can cause cuts and other injuries. If you receive a shock, you 

may react and be hurt by a tool
 You can be injured or killed by falling from a ladder or scaffolding. If you receive a shock—even 

a mild one—you may lose your balance and fall. Even without being shocked, you could fall 
from a ladder or scaffolding

 You expose yourself to hazards when you do not wear PPE. All of these situations need to be 
recognized as hazards

EVALUATING HAZARDS
After you recognize a hazard, your next step is to evaluate your risk from the hazard. Obviously, 
exposed wires should be recognized as a hazard. If the exposed wires are 15 feet off the 
ground, your risk is low. However, if you are going to be working on a roof near those same 
wires, your risk is high. The risk of shock is greater if you will be carrying metal conduit that could 
touch the exposed wires. You must constantly evaluate your risk.

Combinations of hazards increase your risk. Improper grounding and a damaged tool greatly increase 
your risk. W et conditions combined with other hazards also increase your risk. You will need to make 
decisions about the nature of hazards in order to evaluate your risk and do the right thing to remain 
safe.

There are “clues” that electrical hazards exist. For example, if a GFCI keeps tripping while you are 
using a power tool, there is a problem. Do not keep resetting the GFCI and continue to work. 
You must evaluate the “clue” and decide what action should be taken to control the hazard.
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There are many other conditions that indicate a hazard:
 Tripped circuit breakers and blown fuses show that too much current is flowing in a circuit. This 

condition could be due to several factors, such as malfunctioning equipment or a short between 
conductors. You need to determine the cause in order to control the hazard

 An electrical tool, appliance, wire, or connection that feels warm may indicate too much current 
in the circuit or equipment. You need to evaluate the situation and determine your risk

 An extension cord that feels warm may indicate too much current for the wire size of the cord. 
You must decide when action needs to be taken

 A cable, fuse box, or junction box that feels warm may indicate too much current in the circuits.
 A burning odor may indicate overheated insulation
 Worn, frayed, or damaged insulation around any wire or other conductor is an electrical hazard 

because the conductors could be exposed. Contact with an exposed wire could cause a shock. 
Damaged insulation could cause a short, leading to arcing or a fire. Inspect all insulation for 
scrapes and breaks. You need to evaluate the seriousness of any damage you find and decide 
how to deal with the hazard

 A GFCI that trips indicates there is current leakage from the circuit. First, you must decide the 
probable cause of the leakage by recognizing any contributing hazards. Then, you must decide 
what action needs to be taken

Any of these conditions, or “clues,” tell you something important: There is a risk of fire and electrical shock. 
The equipment or tools involved must be avoided. You will frequently be caught in situations where you need 
to decide if these clues are present. A supervisor needs to be called if there are signs of overload and you are 
not sure of the degree of risk. Ask for help whenever you are not sure what to do. By asking for help, you will 
protect yourself and others.

CONTROLLING HAZARDS: MAINTAINING A SAFE WORK ENVIRONMENT
In order to control hazards, you must first create a safe work environment, then work in a safe 
manner. Generally, it is best to remove the hazards altogether and create an environment that is truly 
safe. When OSHA regulations and the NEC are followed, safe work environments are created.

But, you never know when materials or equipment might fail. Prepare yourself for the unexpected by 
using safe work practices. Use as many safeguards as possible. If one fails, another may protect you 
from injury or death.
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Create a Safe Work Environment
A safe work environment is created by controlling contact with electrical voltages and the currents 
they can cause. Electrical currents need to be controlled so they do not pass through the body. In 
addition to preventing shocks, a safe work environment reduces the chance of fires, burns, and 
falls.

You need to guard against contact with electrical voltages and control electrical currents in order to 
create a safe work environment.

Make your environment safer by doing the following:

 Treat all conductors—even “de-energized” ones—as if they are energized until they are locked 
out and tagged

 Lock out and tag out circuits and machines
 Prevent overloaded wiring by using the right size and type of wire
 Prevent exposure to live electrical parts by isolating them
 Prevent exposure to live wires and parts by using insulation
 Prevent shocking currents from electrical systems and tools by grounding them
 Prevent shocking currents by using GFCI's
 Prevent too much current in circuits by using overcurrent protection devices

Lock-Out and Tag-Out Circuits and Equipment
Create a safe work environment by locking out and tagging out circuits and machines. Before 
working on a circuit, you must turn off the power supply. Once the circuit has been shut off and de-
energized, lock out the switchgear to the circuit so the power cannot be turned back on 
inadvertently. Then, tag out the circuit with an easy-to-see sign or label that lets everyone know 
that you are working on the circuit.

If you are working on or near machinery, you must lock out and tag out the machinery to prevent 
startup. Before you begin work, you must test the circuit to make sure it is de- energized.

Lock-Out/Tag-Out Checklist
Lock-out/tag-out is an essential safety procedure that protects workers from injury while working on 
or near electrical circuits and equipment. Lock-out involves applying a physical lock to the 
power source(s) of circuits and equipment after they have been shut off and de- energized. The 
source is then tagged out with an easy-to-read tag that alerts other workers in the area that a 
lock has been applied.

In addition to protecting workers from electrical hazards, lock-out/tag-out prevents contact with 
operating equipment parts: blades, gears, shafts, presses, etc.

Also, lock-out/tag-out prevents the unexpected release of hazardous gasses, fluids, or solid matter 
in areas where workers are present.
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When performing lock-out/tag-out, you can use the checklist below.
 Identify all sources of electrical energy for the equipment or circuits in question
 Disable backup energy sources such as generators and batteries
 Identify all shut-offs for each energy source
 Notify all personnel that equipment and circuitry must be shut off, locked out, and tagged out 

(Simply turning a switch off is NOT enough.)
 Shut off energy sources and lock switchgear in the OFF position. Each worker should apply 

his or her individual lock. Do not give your key to anyone
 Test equipment and circuitry to make sure they are de-energized. This must be done by a 

qualified person*
 Deplete stored energy by bleeding, blocking, grounding, etc.
 Apply a tag to alert other workers that an energy source or piece of equipment has been locked 

out
 Make sure everyone is safe and accounted for before equipment and circuits are unlocked and 

turned back on. Note that only a qualified person may determine when it is safe to re-energize 
circuits

*OSHA defines a “qualified person” as someone who has received mandated training on the 
hazards and on the construction and operation of equipment involved in a task.

Control Inadequate Wiring Hazards
Electrical hazards result from using the wrong size or type of wire. You must control such hazards 
to create a safe work environment. You must choose the right size wire for the amount of current 
expected in a circuit. The wire must be able to handle the current safely. The wire’s insulation must 
be appropriate for the voltage and tough enough for the environment. Connections need to be 
reliable and protected.

Maximum Current Different Wire Sizes Can Safely Conduct

12 AW G

(stranded)

12 AW G

(solid)

10 AW G 8 AW G 6 AW G 2 AW G 1/0 AW GGauge

Amperage 25 amps 25 amps 30 amps 40 amps 55 amps 95 amps 125 amps
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Control Hazards of Fixed Wiring
The wiring methods and size of conductors used in a system depend on several factors:

 Intended use of the circuit system
 Building materials
 Size and distribution of electrical load
 Location of equipment (such as underground burial) Environmental conditions (such as 

dampness)
 Presence of corrosives
 Temperature extremes

Fixed, permanent wiring is better than extension cords, which can be misused and damaged more 
easily. NEC requirements for fixed wiring should always be followed. A variety of materials 
can be used in wiring applications, including nonmetallic sheathed cable (Romex®), armored cable, 
and metal and plastic conduit. The choice of wiring material depends on the wiring environment 
and the need to support and protect wires.

Aluminum wire and connections should be handled with special care. Connections made with 
aluminum wire can loosen due to heat expansion and oxidize if they are not made properly. 
Loose or oxidized connections can create heat or arcing. Special clamps and terminals are 
necessary to make proper connections using aluminum wire. Antioxidant paste can be applied to 
connections to prevent oxidation.

Control Hazards of Flexible Wiring with Proper Use
Electrical cords supplement fixed wiring by providing the flexibility required for maintenance, 
portability, isolation from vibration, and emergency and temporary power needs. Flexible wiring can 
be used for extension cords or power supply cords. Power supply cords can be removable or 
permanently attached to the appliance. DO NOT use flexible wiring in situations where frequent 
inspection would be difficult, where damage would be likely, or where long-term electrical 
supply is needed. Flexible cords cannot be used as a substitute for the fixed wiring of a structure.

Flexible cords must not be

 Run through holes in walls, ceilings, or floors
 Run through doorways, windows, or similar openings (unless physically protected)
 Attached to building surfaces (except with a tension take-up device within 6 feet of the supply 

end)
 Hidden in walls, ceilings, or floors
 Hidden in conduit or other raceways



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 28-17
239-825-7566

Use the Right Extension Cord
The size of wire in an extension cord must be compatible with the amount of current the cord will 
be expected to carry. The amount of current depends on the equipment plugged into the extension 
cord. Current ratings (how much current a device needs to operate) are often printed on the 
nameplate. If a power rating is given, it is necessary to divide the power rating in watts by the 
voltage to find the current rating. For example, a 1,000-watt heater plugged into a 120-volt circuit 
will need almost 10 amps of current. Let’s look at another example: A 1- horsepower electric motor 
uses electrical energy at the rate of almost 750 watts, so it will need a minimum of about 7 amps of 
current on a 120-volt circuit. But, electric motors need additional current as they startup or if they 
stall, requiring up to 200% of the nameplate current rating. Therefore, the motor would need 14 
amps.

Add to find the total current needed to operate all the appliances supplied by the cord. Choose a 
wire size that can handle the total current.

American Wire Gauge (AWG)
Wire Size Handles Up To
#10 AW G 30 amps
#12 AW G 25 amps

#14 AW G 18 amps
#16 AW G 13 amps

Remember: The larger the gauge number, the smaller the wire!

The length of the extension cord also needs to be considered when selecting the wire size. Voltage 
drops over the length of a cord. If a cord is too long, the voltage drop can be enough to damage 
equipment. Many electric motors only operate safely in a narrow range of voltages and will not 
work properly at voltages different than the voltage listed on the nameplate. Even though light 
bulbs operate (somewhat dimmer) at lowered voltages, do not assume electric motors will work 
correctly at less-than-required voltages. Also, when electric motors start or operate under load, 
they require more current. The larger the size of the wire, the longer a cord can be without causing 
a voltage drop that could damage tools and equipment.

The grounding path for extension cords must be kept intact to keep you safe.
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A typical extension cord grounding system has four components:

 A third wire in the cord, called a ground wire
 A three-prong plug with a grounding prong on one end of the cord
 A three-wire, grounding-type receptacle at the other end of the cord
 A properly grounded outlet

Control Hazards of Exposed Live Electrical Parts
Isolate Energized Components

Electrical hazards exist when wires or other electrical parts are exposed. These hazards need to 
be controlled to create a safe work environment. Isolation of energized electrical parts makes 
them inaccessible unless tools and special effort are used. Isolation can be accomplished by 
placing the energized parts at least 8 feet high and out of reach, or by guarding. Guarding 
is a type of isolation that uses various structures—like cabinets, boxes, screens, barriers, 
covers, and partitions—to close-off live electrical parts.

Take the following precautions to prevent injuries from contact with live parts:

 Immediately report exposed live parts to a supervisor
 Unless qualified, you should never attempt to correct the condition yourself without 

supervision
 Provide guards or barriers if live parts cannot be enclosed completely
 Use covers, screens, or partitions for guarding that require tools to remove them
 Replace covers that have been removed from panels, motors, or fuse boxes
 Even when live parts are elevated to the required height (8 feet), care should be taken when 

using objects (like metal rods or pipes) that can contact these parts
 Close unused conduit openings in boxes so that foreign objects (pencils, metal chips, 

conductive debris, etc.) cannot get inside and damage the circuit

Control Hazards of Exposure to Live Electrical Wires
Use Proper Insulation

Insulation is made of material that does not conduct electricity (usually plastic, rubber, or fiber). 
Insulation covers wires and prevents conductors from coming in contact with each other or any 
other conductor. If conductors are allowed to make contact, a short circuit is created.

In a short circuit, current passes through the shorting material without passing through a load in the 
circuit, and the wire becomes overheated. Insulation keeps wires and other conductors from 
touching, which prevents electrical short circuits. Insulation prevents live wires from touching 
people and animals, thus protecting them from electrical shock.

Insulation helps protect wires from physical damage and conditions in the environment. Insulation 
is used on almost all wires, except some ground wires and some high-voltage transmission lines. 
Insulation is used internally in tools, switches, plugs, and other electrical and electronic devices.
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Special insulation is used on wires and cables that are used in harsh environments. Wires and 
cables that are buried in soil must have an outer covering of insulation that is flame-retardant 
and resistant to moisture, fungus, and corrosion.

In all situations, you must be careful not to damage insulation while installing it. Do not allow 
staples or other supports to damage the insulation. Bends in a cable must have an inside radius of 
at least 5 times the diameter of the cable so that insulation at a bend is not damaged. Extension 
cords come with insulation in a variety of types and colors. The insulation of extension cords is 
especially important.

Since extension cords often receive rough handling, the insulation can be damaged. Extension 
cords might be used in wet places, so adequate insulation is necessary to prevent shocks. 
Because extension cords are often used near combustible materials (such as wood shavings 
and sawdust) a short in an extension cord could easily cause arcing and a fire.

Insulation on individual wires is often color-coded. In general, insulated wires used as equipment 
grounding conductors are either continuous green or green with yellow stripes. The grounded 
conductors that complete a circuit are generally covered with continuous white or gray insulation. 
The ungrounded conductors, or “hot” wires, may be any color other than green, white, or gray. 
They are usually black or red.

Conductors and cables must be marked by the manufacturer to show the 
following:
 Maximum voltage capacity
 AWG sizeInsulation-type letter
 Manufacturer’s name or trademark

Control Hazards of Shocking Currents: Ground Circuits and Equipment
When an electrical system is not grounded properly, a hazard exists. This is because the parts of 
an electrical wiring system that a person normally touches may be energized, or live, relative to 
ground. Parts like switch plates, wiring boxes, conduit, cabinets, and lights need to be at 0 volts 
relative to ground. If the system is grounded improperly, these parts may be energized. The metal 
housings of equipment plugged into an outlet need to be grounded through the plug.

Grounding is connecting an electrical system to the earth with a wire. Excess or stray current 
travels through this wire to a grounding device (commonly called a “ground”) deep in the earth. 
Grounding prevents unwanted voltage on electrical components. Metal plumbing is often used as a 
ground. When plumbing is used as a grounding conductor, it must also be connected to a 
grounding device such as a conductive rod. (Rods used for grounding must be driven at least 8 
feet into the earth.
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Sometimes an electrical system will receive a higher voltage than it is designed to handle. 
These high voltages may come from a lightning strike, line surge, or contact with a higher 
voltage line. Sometimes a defect occurs in a device that allows exposed metal parts to become 
energized. Grounding will help protect the person working on a system, the system itself, and 
others using tools or operating equipment connected to the system. The extra current produced by 
the excess voltage travels relatively safely to the earth.

Grounding creates a path for currents produced by unintended voltages on exposed parts. 
These currents follow the grounding path, rather than passing through the body of someone 
who touches the energized equipment. However, if a grounding rod takes a direct hit from a 
lightning strike and is buried in sandy soil, the rod should be examined to make sure it will still 
function properly. The heat from a lightning strike can cause the sand to turn into glass, which is an 
insulator. A grounding rod must be in contact with damp soil to be effective.

Leakage current occurs when an electrical current escapes from its intended path. Leakages 
are sometimes low-current faults that can occur in all electrical equipment because of dirt, wear, 
damage, or moisture. A good grounding system should be able to carry off this leakage current. A 
ground fault occurs when current passes through the housing of an electrical device to 
ground. Proper grounding protects against ground faults. Ground faults are usually caused by 
misuse of a tool or damage to its insulation. This damage allows a bare conductor to touch 
metal parts or the tool housing.

When you ground a tool or electrical system, you create a low-resistance path to the earth 
(known as a ground connection). When done properly, this path has sufficient current-carrying 
capacity to eliminate voltages that may cause a dangerous shock. Grounding does not guarantee 
that you will not be shocked, injured, or killed from defective equipment. However, it greatly 
reduces the possibility.

Equipment needs to be grounded under any of these circumstances:

 The equipment is within 8 feet vertically and 5 feet horizontally of the floor or walking surface
 The equipment is within 8 feet vertically and 5 feet horizontally of grounded metal objects you 

could touch
 The equipment is located in a wet or damp area and is not isolated
 The equipment is connected to a power supply by cord and plug and is not double- insulated



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 28-21
239-825-7566

Use GFCI’s
The use of GFCI’s has lowered the number of electrocutions dramatically. A GFCI is a fast- acting 
switch that detects any difference in current between two circuit conductors. If either conductor 
comes in contact—either directly or through part of your body—with a ground (a situation known as 
a ground fault), the GFCI opens the circuit in a fraction of a second. If a current as small as 4 to 6 
mA does not pass through both wires properly, but instead leaks to the ground, the GFCI is tripped. 
The current is shut off.

There is a more sensitive kind of GFCI called an isolation GFCI. If a circuit has an isolation GFCI, 
the ground fault current passes through an electronic sensing circuit in the GFCI. The electronic 
sensing circuit has enough resistance to limit current to as little as 2 mA, which is too low to cause 
a GFCI’s are usually in the form of a duplex receptacle. They are also available in portable and 
plug-in designs and as circuit breakers that protect an entire branch circuit. GFCI’s can operate on 
both two- and three-wire ground systems. For a GFCI to work properly, the neutral conductor 
(white wire) must:

 Be continuous
 Have low resistance
 Have sufficient current-carrying capacity

GFCI’s help protect you from electrical shock by continuously monitoring the circuit. However, a 
GFCI does not protect a person from line-to-line hazards such as touching two “hot” wires (240 
volts) at the same time or touching a “hot” and neutral wire at the same time. Also be aware that 
instantaneous currents can be high when a GFCI is tripped. A shock may still be felt. Your reaction 
to the shock could cause injury, perhaps from falling.

Test GFCI’s regularly by pressing the “test” button. If the circuit does not turn off, the GFCI is faulty 
and must be replaced.

The NEC requires that GFCI’s be used in these high-risk situations:
 Electricity is used near water
 The user of electrical equipment is grounded (by touching grounded material)
 Circuits are providing power to portable tools or outdoor receptacles
 Temporary wiring or extension cords are used

Specifically, GFCI’s must be installed in bathrooms, garages, outdoor areas, crawl spaces, 
unfinished basements, kitchens, and near wet bars.
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Bond Components to Assure Grounding Path
In order to assure a continuous, reliable electrical path to ground, a bonding jumper wire is used to 
make sure electrical parts are connected. Some physical connections, like metal conduit coming 
into a box, might not make a good electrical connection because of paint or possible corrosion. To 
make a good electrical connection, a bonding jumper needs to be installed.

A metal cold water pipe that is part of a path to ground may need bonding jumpers around plastic 
anti-vibration devices, plastic water meters, or sections of plastic pipe. A bonding jumper is made 
of conductive material and is tightly connected to metal pipes with screws or clamps to bypass the 
plastic and assure a continuous grounding path. Bonding jumpers are necessary because plastic 
does not conduct electricity and would interrupt the path to ground.

Additionally, interior metal plumbing must be bonded to the ground for electrical service equipment 
in order to keep all grounds at the same potential (0 volts). Even metal air ducts should be bonded 
to electrical service equipment.

Control Overload Current Hazards
When a current exceeds the current rating of equipment or wiring, a hazard exists. The wiring in 
the circuit, equipment, or tool cannot handle the current without heating up or even melting.

Not only will the wiring or tool be damaged, but the high temperature of the conductor can also 
cause a fire. To prevent this from happening, an overcurrent protection device (circuit breaker or 
fuse) is used in a circuit. These devices open a circuit automatically if they detect current in excess 
of the current rating of equipment or wiring. This excess current can be caused by an overload, 
short circuit, or high-level ground fault.

Overcurrent protection devices are designed to protect equipment and structures from fire. They do 
not protect you from electrical shock! Overcurrent protection devices stop the flow of current in a 
circuit when the amperage is too high for the circuit. A circuit breaker or fuse will not stop the 
relatively small amount of current that can cause injury or death. Death can result from 20 mA 
(.020 amps) through the chest. A typical residential circuit breaker or fuse will not shut off the circuit 
until a current of more than 20 amps is reached!

But overcurrent protection devices are not allowed in areas where they could be exposed to 
physical damage or in hazardous environments. Overcurrent protection devices can heat up and 
occasionally arc or spark, which could cause a fire or an explosion in certain areas. Hazardous 
environments are places that contain flammable or explosive materials such as flammable gasses 
or vapors (Class I Hazardous Environments), finely pulverized flammable dusts (Class II 
Hazardous Environments), or fibers or metal filings that can catch fire easily (Class III Hazardous 
Environments). Hazardous environments may be found in aircraft hangars, gas stations, storage 
plants for flammable liquids, grain silos, and mills where cotton fibers may be suspended in the air. 
Special electrical systems are required in hazardous environments.
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If an overcurrent protection device opens a circuit, there may be a problem along the circuit. (In the 
case of circuit breakers, frequent tripping may also indicate that the breaker is defective.) When a 
circuit breaker trips or a fuse blows, the cause must be found.

A circuit breaker is one kind of overcurrent protection device. It is a type of automatic switch 
located in a circuit. A circuit breaker trips when too much current passes through it. A circuit 
breaker should not be used regularly to turn power on or off in a circuit, unless the breaker is 
designed for this purpose and marked “SWD” (stands for “switching device”).

A fuse is another type of overcurrent protection device. A fuse contains a metal conductor that has 
a relatively low melting point. When too much current passes through the metal in the fuse, it heats 
up within a fraction of a second and melts, opening the circuit. After an overload is found and 
corrected, a blown fuse must be replaced with a new one of appropriate amperage.

Controlling Hazards: Safe Work Practices
A safe work environment is not enough to control all electrical hazards. You must also work 
safely. Safe work practices help you control your risk of injury or death from workplace hazards. If 
you are working on electrical circuits or with electrical tools and equipment, you need to use safe 
work practices.

Before you begin a task, ask yourself:

 What could go wrong?
 Do I have the knowledge, tools, and experience to do this work safely?

All workers should be very familiar with the safety procedures for their jobs. You must know how to 
use specific controls that help keep you safe. You must also use good judgment and common 
sense.

ELECTRICAL HAZARDS
Control electrical hazards through safe work practices.

 Plan your work and plan for safety
 Avoid wet working conditions and other dangers
 Avoid overhead powerlines
 Use proper wiring and connectors
 Use and maintain tools properly
 Wear correct PPE
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Plan Your Work and Plan for Safety
Take time to plan your work, by yourself and with others. Safety planning is an important part of 
any task. It takes effort to recognize, evaluate, and control hazards. If you are thinking about your 
work tasks or about what others think of you, it is hard to take the time to plan for safety. But, YOU 
MUST PLAN.

Planning with others is especially helpful. It allows you to coordinate your work and take advantage 
of what others know about identifying and controlling hazards.

The following is a list of some things to think about as you plan:

 Work with a “buddy”—DO NOT work alone. Both of you should be trained in CPR. Both of you 
must know what to do in an emergency

 Know how to shut off and de-energize circuits—You must find where circuit breakers, fuses, 
and switches are located. Then, the circuits that you will be working on (even low- voltage 
circuits) MUST BE TURNED OFF! Test the circuits before beginning work to make sure they 
are completely de-energized

 Plan to lock out and tag out circuits and equipment—Make certain all energy sources are locked 
out and tagged out before performing any work on an electrical circuit or electrical device

Working on energized (“hot”) circuits is one of the most dangerous things any worker could do. If 
someone turns on a circuit without warning, you can be shocked, burned, or electrocuted.

The unexpected starting of electrical equipment can cause severe injury or death.

Before ANY work is done on a circuit, shut off the circuit, lock out and tag out the circuit at the 
distribution panel, then test the circuit to make sure it is de-energized.

Before ANY equipment inspections or repairs—even on so-called low-voltage circuits—the current 
must be turned off at the switch box, and the switch must be padlocked in the OFF position. At the 
same time, the equipment must be securely tagged to warn everyone that work is being performed. 
Again, test circuits and equipment to ensure they are de-energized.

No two locks should be alike. Each key should fit only one lock, and only one key should be issued 
to each worker. If more than one worker is working on a circuit or repairing a piece of equipment, 
each worker should lock out the switch with his or her own lock and never permit anyone else to 
remove it. At all times, you must be certain that you are not exposing other workers to danger.

Workers who perform lock-out/tag-out must be trained and authorized to repair and maintain 
electrical equipment. A locked-out switch or feeder panel prevents others from turning on a circuit. 
The tag informs other workers of your action.

 Remove jewelry and metal objects—Remove jewelry and other metal objects or apparel from 
your body before beginning work. These things can cause burns if worn near high currents and 
can get caught as you work

 Plan to avoid falls—Injuries can result from falling off scaffolding or ladders. Other workers may 
also be injured from equipment and debris falling from scaffolding and ladders
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Ladder Safety Facts
To prevent injury when climbing, follow these procedures:

 Position the ladder at a safe angle to prevent slipping. The horizontal distance from the base 
of the ladder to the structure should be one-quarter the length of the ladder. If you do not have 
a way to make this measurement, follow the steps below to determine if the ladder is positioned 
at a safe angle

o Put your feet at the base of the ladder and extend your arms straight out
o If you can touch the closest part of the ladder without bending your arms, the ladder is 

probably at the correct angle
o If you have to bend your arms to touch the closest part of the ladder or if you cannot reach the 

ladder at all, the ladder is not positioned at a safe angle
 Make sure the base of the ladder has firm support and the ground or floor is level. Be very 

careful when placing a ladder on wet, icy, or otherwise slippery surfaces. Special blocking 
may be needed to prevent slipping in these cases

 Follow the manufacturer’s recommendations for proper use
 Check the condition of the ladder before using it. Joints must be tight to prevent wobbling or 

leaning
 When using a stepladder, make sure it is level and fully open. Always lock the hinges
 Do not stand on or above the top step
 When using scaffolding, use a ladder to access the tiers. Never climb the cross braces
 Do not use metal ladders. Instead, use ladders made of fiberglass. (Although wooden 

ladders are permitted, wood can soak up water and become conductive.
 Beware of overhead powerlines when you work with ladders and scaffolding

Learn how to use ladders and scaffolding properly. Do not do any tasks that you are not trained to 
do or that you do not feel comfortable doing!

Avoid Wet Working Conditions and other Dangers
Remember that any hazard becomes much more dangerous in damp or wet conditions. To be on 
the safe side, assume there is dampness in any work location, even if you do not see water. Even 
sweat can create a damp condition!

 Do not work wet—Do not work on circuits or use electrical equipment in damp or wet areas. 
If necessary, clear the area of loose material or hanging objects. Cover wet floors with wooden 
planking that can be kept dry. Wear insulating rubber boots or shoes. Your hands must be dry 
when plugging and unplugging power cords and extension cords. Do not get cleaning solutions 
on energized equipment

 Use a GFCI—Always use a GFCI when using portable tools and extension cords
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Avoid Overhead Powerlines
Be very careful not to contact overhead powerlines or other exposed wires. More than half of all 
electrocutions are caused by contact with overhead lines. When working in an elevated position 
near overhead lines, avoid locations where you (and any conductive object you hold) could contact 
an unguarded or uninsulated line. You should be at least 10 feet away from high-voltage 
transmission lines.

Vehicle operators should also pay attention to overhead wiring. Dump trucks, front-end loaders, 
and cranes can lift and make contact with overhead lines. If you contact equipment that is touching 
live wires, you will be shocked and may be killed. If you are in the vehicle, stay inside. Always be 
aware of what is going on around you.

Use Proper Wiring and Connectors
 Avoid overloads—Do not overload circuits
 Test GFCI’s—Test GFCI’s monthly using the “test” button
 Check switches and insulation—Tools and other equipment must operate properly
 Make sure that switches and insulating parts are in good condition
 Use three-prong plugs—Never use a three-prong grounding plug with the third prong 

broken-off. When using tools that require a third-wire ground, use only three-wire extension 
cords, with three-prong grounding plugs, and three-hole electrical outlets. Never remove the 
grounding prong from a plug! You could be shocked or expose someone else to a hazard. If you 
see a cord without a grounding prong in the plug, remove the cord from service immediately

 Use extension cords properly—If an extension cord must be used, choose one with 
sufficient ampacity for the tool being used. An undersized cord can overheat and cause a drop 
in voltage and tool power. Check the tool manufacturer’s recommendations for the required 
wire gauge and cord length. Make sure the insulation is intact. To reduce the risk of damage 
to a cord’s insulation, use cords with insulation marked “S” (hard service) rather than cords 
marked “SJ” (junior hard service). Make sure the grounding prong is intact. In damp locations, 
make sure wires and connectors are waterproof and approved for such locations. Do not create 
a tripping hazard

 Check power cords and extensions—Electrical cords should be inspected regularly using the 
following procedure:

o Remove the cord from the electrical power source before inspecting
o Make sure the grounding prong is present in the plug
o Make sure the plug and receptacle are not damaged
o Wipe the cord clean with a diluted detergent and examine for cuts, breaks, abrasions, and 

defects in the insulation
o Coil or hang the cord for storage. Do not use any other methods. Coiling or hanging is the 

best way to avoid tight kinks, cuts, and scrapes that can damage insulation or conductors
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 You should also test electrical cords regularly for ground continuity using a continuity tester 
as follows:

o Connect one lead of the tester to the ground prong at one end of the cord
o Connect the second lead to the ground wire hole at the other end of the cord
o If the tester lights up or beeps (depending on design), the cord’s ground wire is okay
o If not, the cord is damaged and should not be used
 Do not pull on cords — Always disconnect a cord by the plug
 Use correct connectors — Use electrical plugs and receptacles that are right for your 

current and voltage needs. Connectors are designed for specific currents and voltages so that 
only matching plugs and receptacles will fit together. This safeguard prevents a piece of 
equipment, a cord, and a power source with different voltage and current requirements from 
being plugged together. Standard configurations for plugs and receptacles have been 
established by the National Electric Manufacturers Association (NEMA)

 Use locking connectors — Use locking-type attachment plugs, receptacles, and other 
connectors to prevent them from becoming unplugged

Use and Maintain Tools Properly
Your tools are at the heart of your craft. Tools help you do your job with a high degree of quality. 
Tools can do something else, too. They can cause injury or even death! You must use the right 
tools for the job. Proper maintenance of tools and other equipment is very important. Inadequate 
maintenance can cause equipment to deteriorate, creating dangerous conditions.

 Inspect tools before using them—Check for cracked casings, dents, missing or broken parts, 
and contamination (oil, moisture, dirt, corrosion). Damaged tools must be removed from service 
and properly tagged. These tools should not be used until they are repaired and tested

 Use the right tool correctly—Use tools correctly and for their intended purposes. Follow the 
safety instructions and operating procedures recommended by the manufacturer. When working 
on a circuit, use approved tools with insulated handles. However, DO NOT USE THESE 
TOOLS TO WORK ON ENERGIZED CIRCUITS. ALWAYS SHUT OFF AND DE-ENERGIZE 
CIRCUITS BEFORE BEGINNING WORK ON THEM

 Protect your tools—Keep tools and cords away from heat, oil, and sharp objects. These 
hazards can damage insulation. If a tool or cord heats up, stop using it! Report the 
condition to a supervisor immediately. If equipment has been repaired, make sure that it has 
been tested and certified as safe before using it. Never carry a tool by the cord. Disconnect 
cords by pulling the plug—not the cord!

 Use double-insulated tools—Portable electrical tools are classified by the number of 
insulation barriers between the electrical conductors in the tool and the worker. The NEC 
permits the use of portable tools only if they have been approved by Underwriter’s Laboratories 
(UL Listed). Equipment that has two insulation barriers and no exposed metal parts is called 
double-insulated
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 When used properly, double-insulated tools provide reliable shock protection without the need 
for a third ground wire. Power tools with metal housings or only one layer of effective 
insulation must have a third ground wire and three-prong plug

 Use multiple safe practices — Remember: A circuit may not be wired correctly. Wires may 
contact other “hot” circuits. Someone else may do something to place you in danger. Take 
all possible precautions

WEAR CORRECT PPE
OSHA requires that you be provided with personal protective equipment. This equipment must meet 
OSHA requirements and be appropriate for the parts of the body that need protection and the work 
performed. There are many types of PPE: rubber gloves, insulating shoes and boots, face shields, 
safety glasses, hard hats, etc. Even if laws did not exist requiring the use of PPE, there would still be 
every reason to use this equipment. PPE helps keep you safe. It is the last line of defense between 
you and the hazard.

 Wear safety glasses — Wear safety glasses to avoid eye injury
 Wear proper clothing — Wear clothing that is neither floppy nor too tight. Loose clothing will 

catch on corners and rough surfaces. Clothing that binds is uncomfortable and distracting
 Contain and secure loose hair — Wear your hair in such a way that it does not interfere with 

your work or safety
 Wear proper foot protection — Wear shoes or boots that have been approved for electrical 

work. (Tennis shoes will not protect you from electrical hazards.) If there are non-electrical 
hazards present (nails on the floor, heavy objects, etc.), use footwear that is approved to protect 
against these hazards as well

 Wear a hard hat — Wear a hard hat to protect your head from bumps and falling objects.
 Hard hats must be worn with the bill forward to protect you properly
 Wear hearing protectors — Wear hearing protectors in noisy areas to prevent hearing loss
 Follow directions — Follow the manufacturer’s directions for cleaning and maintaining PPE
 Make an effort — Search out and use any and all equipment that will protect you from shocks 

and other injuries

PPE is the last line of defense against workplace hazards. OSHA defines PPE as "equipment for the eyes, 
face, head, and extremities, protective clothing, respiratory devices, protective shields and barriers." Many 
OSHA regulations state that PPE must meet criteria set by the American National Standards Institute (ANSI).
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Head Protection
OSHA requires that head protection (hard hats) be worn if there is a risk of head injury from 
electrical burns or falling/flying objects.

All Hard Hats are NOT the Same

You must wear the right hat for the job. All hard hats approved for electrical work made since 
1997 are marked "Class E." Hard hats made before 1997 are marked "Class B." These 
markings will be on a label inside the helmet or stamped into the helmet itself. Newer hats may 
also be marked "Type 1" or "Type 2." Type 1 hard hats protect you from impacts on the top of 
your head. Type 2 hard hats protect you from impacts on the top and sides of your head.

Care and Use of Hard Hats

Always wear your hat with the bill forward. (Hats are tested in this position.) If you wear a hat 
differently, you may not be fully protected. The hat should fit snugly without being too tight. You 
should clean and inspect your hard hat regularly according to the manufacturer’s instructions. 
Check the hat for cracks, dents, frayed straps, and dulling of the finish. These conditions can 
reduce protection. Use only mild soap and water for cleaning. Heavy-duty cleaners and other 
chemicals can damage the hat.

Do not "store" anything (gloves, wallet, etc.) in the top of your hard hat while you are 
wearing it. The space between the inside harness and the top of the hard hat must remain open to 
protect you. Do not put stickers on your hat (the glue can weaken the helmet) and keep it out of 
direct sunlight.

If you want to express your personality, hard hats come in many colors and can be imprinted with 
custom designs by the manufacturer. Some hats are available in a cowboy hat design or with 
sports logos.
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Foot Protection
Workers must wear protective footwear when there is a risk of foot injury from sharp items or 
falling/rolling objects—or when electrical hazards are present. As with hard hats, always follow 
the manufacturer’s instructions for cleaning and maintenance of footwear. Remember that cuts, 
holes, worn soles, and other damage can reduce protection.

Choose the Right Footwear

The footwear must be ANSI approved. ANSI approval codes are usually printed inside the 
tongue of the boot or shoe. Footwear will be marked "EH" if it is approved for electrical work. (The 
ANSI approval stamp alone does not necessarily mean the footwear offers protection from 
electrical hazards.) Note that footwear made of leather must be kept dry to protect you from 
electrical hazards, even if it is marked "EH."

Non-Electrical Hazards
All ANSI approved footwear has a protective toe and offers impact and compression protection. But 
the type and amount of protection is not always the same. Different footwear protects you In 
different ways. Check the product’s labeling or consult the manufacturer to make sure the 
footwear will protect you from the hazards you face.

Insist All Employees Follow These Guidelines for Electrical Safety:

 Always use appropriate personal protective equipment
 Only use hand tools, electric tools, extension cords, and other equipment that is in good repair
 De-energizing electric power circuits and/or equipment before working near, inspecting, or 

making repairs

Exercise good judgment when working near energized lines (including underground and 
overhead lines). Comply with OSHA regulations and the National Electric Code, NFPA 70 
(2005).
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COMPANY “SAFE ELECTRICAL WORK PRACTICES” CHECKLIST

 Are all employees required to report (as soon as practical) any obvious hazard to life or 
property observed in connection with electrical equipment or lines?

 Are employees instructed to make preliminary inspections and/or appropriate tests to 
determine what conditions exist before starting work on electrical equipment or lines?

 When electrical equipment or lines are to be serviced, maintained, or adjusted, are necessary 
switches opened, locked out, and tagged?

 Are portable hand-held electrical tools and equipment grounded or are they of the double-
insulated type?

 Do extension cords have a grounding conductor? Are multiple plug adaptors prohibited?
 Are ground-fault circuit interrupters installed on each temporary 15, 20, or 30 ampere, 125-volt 

AC circuit at locations where construction, demolition, modifications, alterations, or excavations 
are being performed? OR

 Do you have an assured equipment-grounding conductor program in place?
 Are all temporary circuits protected by suitable disconnecting switches or plug connectors at 

the junction with permanent wiring?
 Is exposed wiring and cords with frayed or deteriorated insulation repaired or replaced 

promptly?
 Are flexible cords and cables free of splices or taps?
 Are clamps or other securing means provided on flexible cords or cables at plugs, receptacles, 

tools, equipment, and is the cord jacket securely held in place?
 Are all cords, cable, and raceway connections intact and secure?
 In wet or damp locations, are electrical tools and equipment appropriate for the use or locations 

(or otherwise protected)?
 Are electrical power lines and cables located (overhead, underground, underfloor, other side of 

walls) before digging, drilling, or similar work begins?
 Is the use of metal measuring tapes, ropes, hand lines, or similar devices with metallic thread 

woven into the fabric prohibited where these could come into contact with energized parts of 
equipment or circuit conductors?

 Is the use of metal ladders prohibited in areas where the ladder or the person using the ladder 
could come into contact with energized parts of equipment, fixtures, or circuit conductors?

 Are all disconnecting switches and circuit breakers labeled to indicate their use or equipment 
served?

 Are disconnecting means always opened before fuses are replaced?
 Are all energized parts of electrical circuits and equipment guarded against accidental contact 

by approved cabinets or enclosures?
 Is sufficient access and working space provided and maintained around all electrical equipment 

to permit ready and safe operations and maintenance?
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 Are all unused openings (including conduit knockouts) of electrical enclosures and fittings 
closed with appropriate covers, plugs, or plates?

 Are electrical enclosures such as switches, receptacles, and junction boxes provided with tight-
fitting covers or plates?

 Are employees prohibited from working alone on energized lines or equipment over 600 volts?
 Are employees forbidden (unless properly qualified/certified) from working closer than 10 feet 

from high-voltage (over 750 volts) lines?
 Have all underground utilities been located prior to any excavation work?
 Is all digging within four feet of power lines done by hand?
 Are power lines de-energized? Has the utility company been consulted before digging?
 Has the power company been notified if work is to be done in the vicinity of overhead lines?
 Are live parts of electrical circuits de-energized before an employee works on or near them?
 Are all exposed energized parts in the temporary power supply protected from possible 

contact?
 Are all power-supply circuit disconnects marked according to their functions?
 Is splicing only allowed on extension cords if they are larger than size 12 and the splicing 

retains insulation protection equal to the original extension cord?
 Are all plug connections used with the voltage for which they were designed?
 Do you always ensure that flexible cords are not immersed in water or exposed to damage 

from vehicles?
 Are all junction boxes used in a wet environment waterproof?
 Are you using a ground fault circuit interrupter or have you established an assured equipment 

grounding program?
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Elevating Work Platforms

POLICY
GCG Construction has adopted this program for the safety of employees when working on or around 
“Vehicle Mounted Elevating and Rotating Work Platforms” from OSHA regulations.

The safety coordinator is designated by GCG Construction as the competent person in authority over 
all aerial device work procedures. The safety coordinator will ensure that all safety measures and 
systems are in place and correctly installed, all safety procedures are adhered to, and ensure regular 
inspections of the operational site and aerial equipment are made. GCG Construction has 
implemented, and will enforce, the following work practices and procedures to assure that no 
employee will be exposed to hazards during aerial lifting operations:

RESPONSIBILITIES
Because Elevated Work Platforms (EWP) are often rented from an equipment supplier, there can be 
confusion as to the responsibilities of the parties involved. Generally, the responsibilities can be 
summarized in the following way:

Equipment owner or supplier
The owner or supplier must ensure that the machine:

 Is maintained in good operating condition
 Conforms to appropriate regulations and standards
 Includes the operator’s manual and correct load rating charts

The employer
GCG Construction and/or safety coordinator will:

 Ensure that the operator is fully trained and is competent to operate the particular equipment 
being used

 Ensure that the machine has the correct load rating capacity for the job
 Maintain the equipment and all its protective devices
 Maintain a daily inspection log for each platform
 Ensure that workers use appropriate personal protective equipment
 Keep the manufacturer’s operating manual with the equipment
 Confirm and verify that all employees are trained in and familiar with required work practices 

and procedures in the use of any equipment required, proper PPE, and safety procedures which 
must be followed to safeguard personnel involved in aerial lifting operations or who work in the 
vicinity of aerial lifting operations

 Ensure that each work platform is inspected, maintained, repaired, and kept in proper working 
order in accordance with the manufacturer's maintenance and repair manuals

 Remove any work platform, not in safe operating condition, from service until it is repaired
 Ensure all repairs are made by a qualified service person in conformance with the 

manufacturer's operating, maintenance, and repair manuals
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 Ensure any modifications or alterations of work platforms are made only with written permission 
of the manufacturer or any other equivalent entity

 Ensure each work platform is equipped with a mechanical parking brake, which will hold the unit 
on any slope it is capable of climbing. When possible, wheel chocks will be installed before 
using an aerial lift on an incline

 Ensure the manufacturer’s operating instructions and safety rules are provided and 
maintained in a legible manner

Employee Responsibility
An employee must:

 Operate an aerial device only after being trained and authorized by the employer
 Report known defects and hazards concerning an aerial device to the supervisor
 Receive adequate training to be fully competent
 Only operate the machine when competent
 Operate the machine in a safe manner as prescribed by the manufacturer and according to 

Company safety and health policies
 Inspect the equipment each day or each shift before use
 Perform function tests before use
 Report any defects to the supervisor
 Read, understand, and obey the manufacturer’s safety rules, including the operating manual 

and warning decals

OSHA Regulations and Responsibilities
OSHA Regulations include the following requirements:

 Elevating work platforms must be engineered and tested to meet the relevant standard for that 
equipment

 Aerial devices must be checked each day before use by a trained worker
 The owner or supplier must keep a log of all inspections, tests, repairs, modifications, and 

maintenance
 The log must be kept up to date and include names and signatures of persons who performed 

inspections and other work
 Workers must be given oral and written instruction before using the platform for the first time. 

Instruction must include items to be checked daily before use
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VEHICLE MOUNTED ELEVATING & ROTATING WORK PLATFORMS
There are two basic types of elevating work platforms (EWP) – boom and scissor. Both types come in:

30. “On-Slab” models for use on smooth hard surfaces such as concrete or pavement
31. “Rough-Terrain” models for use on firm level surfaces such as graded and compacted soil or 

gravel

Both types share three major components: base, lifting mechanism, and platform assembly.

Scissor-Type Machines
These are raised and lowered by hydraulic pistons and an expanding scissor mechanism. 
Platforms are available in various configurations with different capabilities for extension and 
movement. Some have extendable platforms or platforms that can rotate. Extendable platforms 
should be retracted before raising or lowering the device. Typical machines are illustrated in Figure 
1.

On-Slab Units
 Not designed for uneven or sloping ground
 Normally have solid rubber tires
 Generally powered by rechargeable DC battery
 Some are powered by internal combustion engine, either 

gasoline or propane
 Most have “pothole protection” – a metal plate lowered 

close to the ground to afford some protection against 
inadvertent movement into depressions or debris

 Lifting mechanism is hydraulic
 Normally have wider wheelbases, larger wheels, and 

pneumatic tires
 Some fitted with outriggers for extra stability
 Usually powered by internal combustion engines: gasoline, diesel, or propane
 DC Battery powered units are also available, but are not common

Rough-Terrain Units
 Similar in design to on-slab machines
 Built to handle rigorous off-slab challenges

Scissor-lifts range in capacity from 500 to several thousand pounds. They are available with 
platform heights often reaching 50 feet or more. Scissor-lifts must be set up on stable, level 
ground, even with outriggers deployed. A slight imbalance or instability is amplified when the 
machine is raised.
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HAZARDS
Fundamental EWP Hazards
The following are some of the basic hazards to be aware of during operations:

 Machine Tipping or Overturning – Many factors cause instability – sudden stops, depressions, 
drop-offs, overreaching, overloading, etc. Overturning and tipping result in many fatalities and 
injuries

 Overriding Safety Features – Disarming features such as the tilt or level warning and the 
deadman switch can prevent operators from knowing when they are in a dangerous situation. 
Overriding the deadman switch has resulted in fatalities; so has malfunction of the tilt warning

 Overhead Power line Contact – Contacting overhead wires can cause electrocution. This can 
happen with any type of machine – and with the loads carried by or overhanging the machine

 Falls from Elevated Platforms – Many falls occur because workers get in a hurry and fail to 
observe standard fall protection procedures. Many such falls cause serious injury or even 
fatalities

 Makeshift Extensions – When the machine cannot reach the working height desired, do not 
compensate by using scaffold planks, ladders, blocks of wood, or other makeshift 
arrangements. Such practices lead to falls and machine instability

 Overloading the Platform – Elevating work platforms overloaded or loaded unevenly can 
become unstable and fail. Boom-type machines are especially sensitive to overloading. Always 
stay within the operating range specified by the manufacturer

 Failure to Cordon Off –
o EWPs have been struck by other construction equipment or oncoming traffic when the work 

area is not properly marked or cordoned off. Ensure adequate clearances for all aerial work 
platforms

o Workers have been injured when they inadvertently entered an unmarked area and were struck 
by falling material, tools, or debris

o In unmarked areas, workers have also been injured by swinging booms and pinched by scissor 
mechanisms

 Accidental Contact – Many work platforms have blind spots. Moving the machine or platform 
may cause contact with workers or with obstacles. Use a designated signaler on the ground to 
guide the operator when the path of travel is not clear or access is tight

 Improper Maintenance or Modifications – EWPs should be maintained by competent workers in 
accordance with manufacturer’s instructions. No modifications should be made to the machine 
without the manufacturer’s approval

 Improper Blocking During Maintenance – Failing to block, or improperly blocking the machine, 
boom, or platform can cause serious crushing injuries and property damage

 Improper Access – Do not enter or leave the platform by climbing the scissors or the boom. Do 
not use extension ladders to gain access. Ladders exert lateral loads on the platform that can 
cause overturning. For the safest access, lower the machine completely
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 Moving with Platform Raised – Lower the platform before moving the machine unless:
o The machine is designed to move with platform raised
o The supporting surface is smooth and level. Slight dips and drops are amplified when the 

platform is raised and can cause the machine to overturn
 Improper Refueling – Take care when refueling. Gasoline, for instance, should be kept in 

approved containers and dispensed to prevent spills and sparking
 Pinch Points – Clothing, fingers, and hands can get caught in scissor mechanisms. As platforms 

are raised, machines may sway. Workers can be pinched between guardrails and the structure. 
Position the platform so that work takes place above guardrail height

FALL PROTECTION REQUIREMENTS
 Personnel must maintain firm footing on the platform while working on the platform. The use of 

railings, planks, ladders, or any other devices on the platform for achieving additional height is 
prohibited

 A safety harness that has a lanyard that complies with construction-industry safety standards for 
fall protection, and that is affixed to attachment points provided and approved by the 
manufacturer, must be provided by the employer and used by any occupant of an aerial work 
platform described in this section. A fall arrest system must only be used where the aerial lift is 
designed to withstand the vertical and lateral loads caused by an arrested fall

 A body belt may be used with a restraint device with the lanyard and the anchor arranged so 
that the employee is not exposed to any fall distance. A restraint device is required where the 
aerial lift cannot withstand the vertical and lateral loads imposed by an arrested fall

 Belting off to an adjacent pole, structure, or equipment while working from an aerial work 
platform is prohibited

 An employer must not allow employees to exit an elevated aerial work platform, except where 
elevated work areas are inaccessible or hazardous to reach. When employees exit to 
unguarded work areas, adequate fall protection must be provided and used

Employees may exit the platform with the knowledge and consent of the employer. When 
employees exit to unguarded work areas, fall protection must be provided.

The fall protection required for persons who work on aerial lifts depends on the type of aerial lift used. 
The table below shows acceptable fall protection.

Type of Lift Fall Protection Required
Vehicle-Mounted Elevating and 
Rotating Work Platforms (ANSI 
A92.2 devices)

Platforms other than buckets or baskets must include guardrail systems – 
guardrails, a midrail, and toeboards. Each person who works on a boom-
supported platform must wear a body harness and lanyard attached to the 
boom or basket.

Manually Propelled Elevating Aerial 
Platforms (ANSI A92.3 devices)

The platform must have a guardrail at least 42 inches ±3 inches above 
the floor, a midrail, and toeboards at least 4 inches high.

Boom-Supported Elevating Work 
Platforms (ANSI A92.5 devices)

The platform must have a guardrail at least 42 inches ±3 inches above 
the floor, a midrail, and toeboards at least 4 inches high. Each worker on the 
platform must wear a body harness and lanyard attached to the boom or 
platform.

Self-Propelled Elevating Work 
Platforms (ANSI A92.6 devices)

The platform must have a guardrail 42 inches ±3 inches above the floor, 
a midrail, and toeboards at least 4 inches high.
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Fall Protection for Aerial Devices
 Employees must always stand firmly on the floor of the basket, and must not sit or climb on the 

edge of the basket or use planks, ladders, or other devices for a work position
 Boom and basket load limits specified by the manufacturer must not be exceeded
 A safety belt or harness must be used with a lanyard attached to the boom or basket when 

working from an aerial lift. The employer must provide the safety belt, harness, and lanyard. An 
in-plant, industrial-type aerial device used on a level surface and equipped with a platform with 
approved railings is exempt from this rule

 Body belts are not acceptable as part of a personal fall arrest system. The use of a body belt in 
a tethering system or in a restraint system is acceptable

 A boom platform must be provided with a rail or other structure around its upper periphery that 
must be not less than 38 inches above the floor of the platform and with a toeboard not less 
than 4 inches high. A basket of a cherry picker must be considered to meet this requirement. A 
platform may have the guardrail removed from the working side if a safety belt and lanyard is 
worn by the employee on the platform

 Belting off to an adjacent pole, structure, or equipment while working from an aerial device must 
not be permitted

 Climbers must not be worn while working from an aerial device unless gaff guards are provided

STABILITY AND TIPPING
In general, elevating work platforms are well manufactured and are safe to use within their 
specific limitations. However, as with any equipment or tool, there are do’s and don’ts to follow. One of 
the most dangerous hazards in operating elevating work platforms is tipping over. This can be 
caused by one or more of the following factors:

 Sudden movement of the unit or parts of the unit when elevated
 Making sudden stops while in motion with platform elevated
 Uneven or overloading of the platform
 Traveling or operating on a slope or uneven terrain
 Changing the weight distribution of the machine by replacing parts with others of a different 

weight or adding attachments not approved by the manufacturer
 Holes or drop-offs in the floor surface causing one wheel to drop suddenly
 Operating the equipment in windy conditions

It is important that users understand what makes a platform stable and what causes it to overturn. To 
understand stability, one must understand the concept of center of gravity, tipping axis (or tipping 
point), and forces that shift the center of gravity.

Stability is resistance against tipping over. Stability depends on the location of the center of gravity 
in relation to the tipping axis.
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Center of Gravity
Every object has a center of gravity. It is the point where the 
object’s weight would be evenly distributed or balanced. If a 
support were placed under that point, the object would be 
perfectly balanced.

The center of gravity is usually located where the mass is mostly 
concentrated. However, the location does not always remain the 
same.

Any action that changes the machine’s configuration – such as 
raising the platform, extending the boom, or traveling on a 
slope – can change the location of the center of gravity.

Figure 8 shows how raising a scissor-type platform affects the 
center of gravity.

Tipping Axis
When an EWP turns over, it tips around an 
axis or point. This is called the tipping axis 
or tipping point. EWPs typically have four 
tipping axes – front, back, left, and right.

Each EWP has its own area of stability. This 
varies from platform to platform and from 
model to model. In most cases, the area of 
stability is bound by the four tipping axes (or 
the four tires or outriggers). The platform is 
stable as long as the center of gravity 
remains inside the area of stability. This is the 
key to safe operation.

Figure 9 shows how lowering the boom angle 
affects the center of gravity. In this example, 
the center of gravity moves towards the 
platform but remains inside the area of 
stability.

When the center of gravity shifts beyond the area of stability, the machine will tip over. Some 
factors that can cause a shift beyond the stability area are overloading, moving on excessively 
sloped ground, a sudden drop of one wheel, and shock loading.
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Raising the platform also raises the EWP’s center of gravity. When a scissor lift is situated on a 
slope, and the platform is raised, the platform’s center of gravity will move toward the tipping axis. 
If the center of gravity moves beyond the tipping axis, the platform will overturn.

Boom-supported aerial devices work in the same way. When the boom is extended outward, the 
center of gravity moves outwards towards the tipping axis. The aerial device will overturn if the 
boom is extended such that the center of gravity moves beyond the axis.

Boom-type machines have an interlocking system that prevents the machine from moving into an 
unstable configuration. 

FACTORS AFFECTING STABILITY
Dynamic Forces
Dynamic forces are forces generated by 
movement or change of movement. For 
example, applying the brakes suddenly or 
traveling too fast around corners can cause 
instability – as in a car or van. Sudden stops 
while raising or lowering the platform can also 
cause instability.

Traveling
Traveling the platform over rough or uneven 
ground can also cause instability. Figure 10 
shows how a tire dropping 4 inches can cause 
the boom to sway 2 feet. It is important to lower 
the platform fully or to retract telescoping sections 
while traveling, particularly on uneven surfaces.

STABILITY ON INCLINED SURFACES

Unless recommended for such use by the manufacturer, no elevating work platform must be used on 
an inclined surface. Procedures for maintaining stability must be clearly outlined in the special 
warnings section of user’s manual. The user must not deviate from the manufacturer's instructions.
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EQUIPMENT INFORMATION
Equipment Selection
EWPs are designed for different uses. It is essential to select the appropriate equipment for the 
job.

Typical Mistakes
 Using an on-slab machine on rough terrain
 Using a unit undersized with respect to height, reach, and lifting capacity
 Lifting large materials that overhang the platform
 Using a scissor lift where the reach of a boom-type machine is needed
 Extending the platform with planks, ladders, or other devices because the machine cannot 

reach the required height

Factors to Consider
 Capacity – Does the machine have the lifting capacity, the reach, and the height to complete the 

task?
 Surface Conditions – Are the surface conditions hard or soft, sloped or level? Will the ground 

have an effect on the type of machine selected?
 Platform Size and Configuration – Do you need a regular or extendable platform? Is rotation 

required? Are there space restrictions to consider?
 Mobility – Is a boom type better suited than a scissor lift to the task at hand?
 Material to be Lifted – Will the machine be able to lift the size and weight of material required for 

the job?
 Access – Will the machine be able to travel around the workplace safely? Are there obstructions 

or depressions that will restrict the use of certain machines?
 Operator Skill or Training – Are the people on site competent to operate the machine? If a 

propane-powered engine is used, has the operator received propane training?
 Work Environment – If the work is to be done indoors, or in a poorly ventilated area, will an 

electrically powered machine be required?

Construction
 Aerial work platforms must be designed, constructed, and tested so as to be in compliance with 

the requirements of ANSI standards A92.2, A92.3, A92.5, and A92.6
 Aerial work platforms must not be field-modified for uses other than those intended by the 

manufacturer, unless the modification has been certified in writing by the manufacturer or by 
any other equivalent entity, to comply with the applicable ANSI standard, and to be at least as 
safe as the equipment was before modification
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 Directional controls must be in compliance with all of the following provisions:
o Be of the type that will automatically return to the off or neutral position when released.
o Be protected against inadvertent operation.
o Be clearly marked as to their intended function.
 An overriding control must be provided in the platform, which must be continuously activated for 

platform directional controls to be operational and which automatically returns to the off position 
when released

 Aerial work platforms must be equipped with emergency controls at ground level
 Emergency ground level controls must be clearly marked as to their intended function and be 

capable of overriding the platform controls
 All of the following information must be clearly marked in a permanent manner on each aerial 

work platform
o Special workings, cautions, or restrictions necessary for operation
o Rated workload
o A clear statement of whether or not the aerial work platform is electrically insulated
 Rotating shafts, gears, and other moving parts that are exposed to contact must be guarded as 

required
 Attachment points must be provided for fall protection devices for personnel who occupy the 

platform on aerial work platforms

Elevating Work Platform Equipment
 The platform deck must be equipped with a guardrail or other structure around its upper 

periphery that must be 42 inches high, plus or minus 3 inches, with a midrail. (Chains or the 
equivalent may be substituted where they give equivalent protection.) Where the guardrail is 
less than 39 inches high, an approved personal fall protection system must be used

 The configuration of an elevating work platform may include a ladder for personnel to use in 
reaching the platform deck. Any ladder device used in this way must have rungs located on 
uniform centers not to exceed 12 inches

 Any elevating work platform equipped with a powered elevating assembly and having a platform 
height exceeding 60 inches must be supplied with safe emergency lowering means compatible 
with the specific elevating assembly employed

 Elevating Work Platforms must include:

Toeboards at sides and ends, which must not be less than 4 inches high

Exception: Toeboards may be omitted at the access openings

A hinged trap access door, if applicable

A platform whose minimum width must not be less than 16 inches

Guarding of Moving Parts
All rotating shafts, gearing, and other moving parts must be guarded.
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Self-Propelled Boom-Supported Platforms
 Normally fitted with rough-terrain undercarriages
 Some smaller on-slab units
 Platforms have lifting capacity of about 500 pounds 

or two workers
 Lack capacity of scissor-type machines; not intended 

for lifting materials
 Usually powered by an internal combustion engine: 

gasoline, diesel, or propane

Booms
 Telescopic, articulating, or combination of both
 Raised and extended by hydraulic cylinders
 Can reach up to 150 feet

Platforms
 Can extend well beyond the wheelbase

Although controls a boom machine are fixed in position, the operator may become disoriented by 
machine rotation and must remain aware of the direction of movement. Many machines have 
color-coded directional arrows to help the operator move 
the machine in the right direction.

As with mobile cranes, stability decreases with length of 
boom and boom angle as the center of gravity moves in 
relation to the platform position. The machine will overturn 
if the center of gravity moves outside the machine’s base.

Machines come with load charts that show safe operating 
configurations. Machines with booms long enough to cause 
overturning at low boom angles are required to have radius- 
limiting interlocks to prevent operation in unstable 
configurations.

The reach chart shown in Figure 5 indicates the safe operating 
configurations for a machine with 120 feet of reach operating 
on a level surface. The reach diagram in Figure 6 shows the 
safe operating envelope for a 36-foot boom machine.

Notice that the machine does not achieve its maximum height 
directly overhead. Nor does it achieve its maximum reach at 
ground level.

Users must be familiar with the operating range of the 
individual make and model of the equipment they are using. 
This knowledge is essential in order to position the machine 
correctly and reach the work location safely. 
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Non-Self-Propelled or Push-Arounds
As the name indicates, these units are not self-
propelled and must be transported from one location 
to another with an independent power source or 
manually in the case of the smaller devices.

The machines are intended primarily for use on 
smooth, level, hard surfaces or on- slab conditions. 
Some trailer- mounted units are available. Many of 
these devices can fold up to pass through a standard 
door and can be transported by pick-up truck. As a 
result, they are suitable for maintenance or 
renovation work.

Push-Arounds
 Raising mechanism normally powered by gasoline or 

propane engine or by electric motors, either AC or 
DC

 Normally raised and lowered by hydraulic cylinders
 Platform capacities vary from 300 to 1000 pounds or 

more but are generally less than 500 pounds
 Devices with capacity less than 500 pounds are Not 

Recommended for construction—this type is better 
suited to maintenance activities

 Platforms usually do not exceed 36 feet in height
 As platform is raised, risk of overturning increases
 Extra care required when operating at maximum 

height

Factors of Safety in Design of Work 
Platform Assembly
 Where the platform is supporting its rated workload by a system of wire ropes or lift chains, or 

both, the safety factor of the wire or chain must not be less than 6 to 1
 All critical components of a hydraulic or pneumatic system used in a work platform must have a 

bursting strength that exceeds the pressure attained when the system is subjected to the 
equivalent of four times the rated workload. Critical components are those in which a failure 
would result in a free fall or free rotation of the boom. All noncritical hydraulic components must 
have a bursting safety factor of at least 2 to 1

 Automatic safety devices or systems must be provided to prevent free fall of the work platform 
should a failure of the power supply or elevating system occur
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Construction and Modification
All aerial devices and elevating work platforms must be assembled and erected in accordance with 
these rules and must be maintained in safe operating condition.

 ANSI A92.2 — Vehicle Mounted Elevating and Rotating Aerial Devices
 ANSI A92.3 — Manually Propelled Elevating Work Platforms
 ANSI A92.5 — Boom Supported Elevating Work Platforms
 ANSI A92.6 — Self-Propelled Elevating Work Platforms

All electrical tests must conform to the requirements of the applicable NFPA 70 Standard or 
equivalent DC voltage test approved by the equipment manufacturer or equivalent entity.

An employer modifying the basic design of an aerial device must secure approval of the 
modification in writing from the manufacturer of the aerial device, a firm offering an equivalent 
service, or a qualified engineer knowledgeable in the aerial device operations. The results of the 
modification must be at least as safe as the original design.

An aerial device must be mounted on a vehicle capable of sustaining, or reinforced to sustain, 
the imposed load. The vehicle must be a stable support for the aerial device.

The lifting and outrigger system of an aerial device must be equipped with a means, such as 
but not limited to, a pilot operated check valve to ensure that the system will not permit the work 
platform to drop in a free fall in event of a power or hydraulic line failure.

An aerial device acquired before December 31, 1976, which does not meet the requirements, must 
not be used unless it has been inspected and modified to conform to the essential stability, 
structural, electrical insulation, and operational requirements of ANSI A92.2.

In addition to the welding requirements prescribed in ANSI A92.2, an aerial device must conform to 
the AWS D2.0-69, Specifications for Welding Highway and Railway Bridges standard.

Safety Factors and Yield Points
 The design of the basic structural elements of the aerial device including the platform and its 

component parts must have a yield point of not less than 3 times the rated load. Structural 
materials not having a clearly defined yield or break point must have a designed safety factor of 
not less than 5

 The designed safety factor of not less than 4 must apply to those hydraulic and pneumatic 
components that would, on failure, permit a free fall, free rotation of the boom, or loss of stability

 Noncritical components must have a bursting safety factor of not less than 2
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Controls
 Any powered elevating work platform must have both upper and lower control devices
 An emergency stopping device must be provided at the upper controls of elevating work 

platforms
 Upper controls must be located within reach of the operator
 Lower controls must be capable of overriding the upper controls. Except in case of an 

emergency, the lower controls must not be operated unless permission has been obtained from 
the employee in the basket or on the work platform

 Controls must be designed, guarded, and oriented correctly so that the operator does not 
inadvertently move the machine in the wrong direction. Many machines have color-coded 
directional arrows on the chassis to aid the operator in moving the machine

Stability Requirements for New or Modified Aerial Devices
Each new or modified aerial device must be inspected and tested before initial use to assure 
compliance with all of the following requirements.

 Each aerial device, when mounted on a vehicle which meets the manufacturer’s minimum 
vehicle specifications and when used in a specific configuration, must comprise a mobile unit 
capable of sustaining a static load 1 ½ times its rated load capacity in every position in which 
the load can be placed within the definition of the specific configuration when the vehicle is on a 
firm and level surface. If having the outriggers extend to a firm footing is part of the definition of 
the configuration, they must be extended to provide leveling for determining whether the mobile 
unit meets the stability requirements

 Each aerial device, when mounted on a vehicle which meets the manufacturer’s minimum 
vehicle specifications and when used in a specific configuration, must comprise a mobile unit 
capable of sustaining a static load 1 1/3 times its rated load capacity in every position in which 
the load can be placed within the definition of the specific configuration when the vehicle is on a 
slope of 5 degrees downward in the direction most likely to cause overturning

 If having the outriggers extended to a firm footing is part of the definition of the configuration, 
they must be extended to provide leveling for determining whether the mobile unit meets the 
stability requirements. If other facilities, such as a means of turntable leveling, are provided to 
minimize the effect of the sloping surface, then those facilities must be used to determine 
whether the mobile unit meets the stability requirements. Vertical towers designed specifically 
for operation only on a level surface must be excluded from this requirement

 None of the stability tests described must produce instability of the mobile unit, or cause 
permanent deformation of any component. The lifting of a tire or outrigger on the opposite side 
of the load does not necessarily indicate a condition of instability

Verification by the manufacturer or an equivalent entity that the stability of an aerial device 
meets the requirements may be used to demonstrate compliance
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MANUALS, SIGNS, AND DECALS
Signs clearly visible to the operator at the controls must indicate:
 The equipment’s rated working load
 All limiting operating conditions, including the use of outriggers, stabilizers, and extendable 

axles
 The specific firm, level surface conditions required for use in elevated position
 Such warnings as may be specified by the manufacturer
 Other than for a boom-type elevating work platform, the direction of machine movement for 

each operating control
 The name/number of the ANSI standard to which the platform was designed
 The name and address of the owner

ANSI standards required information
 Caution or restrictions of operation or both
 Operating instructions
 A permanently affixed plate containing the designed rating capacity
 The make, model, serial number, and manufacturer’s name and address
 The maximum platform height
 The maximum travel height, if not equal to the maximum platform height
 Maximum recommended operating pressure of hydraulic or pneumatic system(s) or both
 The nominal voltage rating of the batteries, if battery-powered
 A warning to study the operating manual before using the equipment
 A statement as to whether or not the platform is insulated
 A notice outlining the required inspections
 Diagrams/description of various platform configurations and its capacity in each configuration
 Warnings against replacing, without the manufacturer’s consent, components critical to the 

machine’s stability

Each unit must have a manual containing instructions for maintenance and operations. If a unit 
can be operated in different configurations, then these must be clearly described, including the 
rated capacity in each configuration.

Many of these signs are vital to the operation of the machine and the protection of workers. All 
signs and decals must be kept clear of dust and grease so they can be easily read. Torn or 
damaged signs must be replaced.
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PROCEDURES
This section provides for the safe operation and maintenance by the employer and the safe use by 
the employee of vehicle mounted elevating and rotating work platforms in, around, and about a place 
of employment. Firefighting equipment and powered industrial trucks are not included in these rules.

Elevating Work Platforms
These rules apply to equipment that has a primary function of elevating personnel, together with 
their tools and necessary materials, on a platform that is mechanically positioned. The following 
units are covered:

 ANSI Standard A92.2-1990, "Vehicle-Mounted Elevating Work Platforms," which applies to 
vehicle-mounted devices installed on commercial chassis and covers the following type of units:

o Extensible boom aerial devices
o Aerial ladders
o Articulating boom aerial devices
o Vertical towers
o A combination of any of the equipment specified
 ANSI Standard A92.3-1990, "Manually Propelled Elevating Work Platforms," which is adopted 

by applies to work platforms which are manually propelled, which are vertically adjustable by 
manual or powered means, and which may be towed or manually moved horizontally on wheels 
or casters that are an integral part of the work platform base

 ANSI Standard A92.5-1992, "Boom-Supported Elevating Work Platforms," which applies to all 
integral frame, boom-supported elevating work platforms which telescope, articulate, rotate, or 
extend beyond the base dimensions

 ANSI Standard A92.6-1999, "Self-Propelled Elevating Work Platforms”, which applies to self-
propelled vertically adjustable integral chassis work platforms. Such work platforms are power 
operated with primary controls for all movement operated from the platform

Equipment Not Covered
 Equipment that has a primary function other than elevating personnel, such as fork trucks or 

cranes that are adapted to elevating personnel, is not covered by these rules
 Also excluded from coverage of these rules is firefighting equipment that is covered by the 

provisions of the publication entitled “American National Practices for the Maintenance, Care, 
Testing, and Use of Fire Department Aerial Ladders and Elevating Platforms”
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SAFE PRACTICES
Operators must be familiar with the requirements for the specific machine they will use:

 The manufacturer’s operating manual
 The manufacturer’s warning and caution signs on the machine
 The location of all emergency controls and emergency procedures
 The daily maintenance checks to perform

General Safety Guidelines
 Always check for overhead power lines before moving the machine or operating the platform. 

The limits of approach from overhead power lines must be observed. If work must be done 
within these limits, make arrangements with the owner of the utility to have the power line de-
energized. Allow for movement or sway of the lines as well as the platform. Be aware of 
overhanging tools or equipment

 Wear a full body harness and tie off to a designated tie-off point while the machine is moving
 Do not leave the machine unattended without locking it or otherwise preventing unauthorized 

use
 Do not load the platform above its Rated Working Load (RWL). Wherever possible, keep the 

load below 2∕3 of the RWL
 Make sure that all controls are clearly labeled with action and direction
 Keep guardrails in good condition and ensure that gate is securely closed before moving the 

platform. Do not remove guardrails while the platform is raised
 Shut off power and insert the required blocking before maintenance or servicing
 Deploy stabilizers or outriggers according to the manufacturer’s instructions
 Position the boom in the direction of travel where possible
 Keep ground personnel away from the machine and out from under platform
 Do not access the platform by walking on the boom
 Do not try to push or move the machine by telescoping the boom
 Do not use the machine as a ground for welding
 Do not use a boom-supported platform as a crane
 Do not operate the equipment in windy conditions. For safe wind speeds, refer to the operator’s 

manual
 Do not place the boom or platform against any structure to steady either the platform or the 

structure
 Secure loads and tools on the platform so that machine movement will not dislodge them
 Make sure that extension cords are long enough for the full platform height and will not be 

pinched or severed by the scissor mechanism
 Use three-point contact and proper climbing techniques when mounting or dismounting from the 

machine
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 Stunt driving and horseplay is prohibited
 Personnel must maintain a firm footing while working on the platform unless they are secured by 

safety harness and lanyard devices fixed to manufacturer-approved anchor points. Use of 
railings or planks, ladders or any other device on the work platform for achieving additional 
height is prohibited

 The operator will immediately report defects or malfunctions that become evident during 
operation and must stop use of the work platform until correction has been made

 Altering or disabling of safety devices or interlocks is prohibited

Important Note: Never operate equipment on which you have not been trained or which you are 
not comfortable operating. Your safety and that of others on site depends on competent, 
knowledgeable operation of the equipment.

OPERATION – General
 An in-plant, industrial-type aerial lift designed to be used on level surfaces must not be used on 

slopes, unless the aerial lift is adjusted to a firm, level plane
 A safety belt or harness must be used with a lanyard attached to the boom or basket when 

working from an aerial lift. The employer must provide the safety belt, harness, and lanyard. An 
in-plant, industrial-type aerial device used on a level surface and equipped with a platform with 
approved railings is exempt from this rule

 A boom platform must be provided with a rail or other structure around its upper periphery that 
must be not less than 38 inches above the floor of the platform and with a toeboard not less 
than 4 inches high. A basket of a cherry picker must be considered to meet this requirement. A 
platform may have the guardrail removed from the working side if a safety belt and lanyard is 
worn by the employee on the platform

 The designed rated capacity for a given altitude must not be exceeded
 A proximity-warning device may be used, but not in place of meeting the requirements of this 

rule
 Belting off to an adjacent pole, structure, or equipment while working from an aerial device is not 

permitted
 An employee must stand firmly on the floor of the basket and must not sit or climb on the edge 

of the basket, except that an employee may sit in the basket if it is equipped with a specifically 
designed seat. A plank, ladder, or other device must not be used from a basket

 Climbers must not be worn while working from an aerial device unless gaff guards are provided
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Vehicles
 Before a vehicle supporting an aerial ladder is moved for highway travel, the ladders must be 

secured in the lower position, and the manually operated device at the base of the ladder, or 
other effective means, must be used to prevent elevation or rotation of the ladder

 Before a vehicle supporting an aerial lift is moved for travel, the boom must be inspected to 
insure that it is properly cradled and the outriggers are in the stowed position

 A vehicle supporting an aerial device must not be moved when the boom is elevated with 
employees in working position, unless the equipment is specifically designed for this type of 
operation and meets the requirements

 Brakes must be set and outriggers, when used, must be positioned on pads or a solid surface
 Wheel chocks must be installed before using an aerial device on an incline

Pre-operation Procedures
Before operating elevating work platforms and aerial devices, check the work area for:

 Drop-offs or holes in the ground
 Slopes
 Bumps or floor obstructions
 Debris
 Overhead obstructions
 Overhead wires, power lines, or other electrical conductors
 Hazardous atmospheres
 Adequate operating surface – ground or floor
 Sufficient ground or floor support to withstand all forces imposed by the platform in every 

operating configuration
 Wind and weather conditions

Before each elevation of the work platform, the operator must:

 Check for overhead obstructions and high-voltage conductors. A minimum distance of ten feet 
from energized high-voltage conductors must be maintained at all times between the conductors 
and the operator and platform equipment

 Ensure that the load and its distribution on the platform are in accordance with the 
manufacturer's rated capacity. The manufacturer's recommended load limits must never be 
exceeded

 Ensure that outriggers and stabilizers are used if the manufacturer's instructions require their 
use

 Operate all platform and ground controls to ensure that they perform their intended function
 Ensure that guardrails are properly installed and gates are closed
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Before and during driving while the platform is elevated, the operator will:

 Be required to look in the direction of, and keep a clear view of, the path of travel and assure 
that the path of travel is firm and level

 Maintain a safe distance from obstacles, debris, drop-offs, holes, depressions, ramps, or other 
hazards to safe elevated travel

 Maintain a safe distance from overhead obstacles
 The operator must limit travel speed according to conditions. Conditions to be observed are 

ground surface, congestion, slope, location of personnel, and other factors that may create a 
hazard of collision or injury to personnel

Before use on each work shift, an aerial work platform must be given a visual inspection by the 
operator for defects that would affect its safe operation and use. The visual inspection will be done 
for all of the following:

 Cracked welds
 Bent or broken structural members
 Hydraulic or fuel leaks
 Damaged controls and cables
 Loose wires
 Tire condition
 Fuel and hydraulic fluid levels
 Slippery conditions on the platform

All unsafe items found as a result of the inspection of the aerial work platform or work area 
must be corrected before further use of the aerial work platform.

When the specified clearances cannot be maintained, the owner of electrical lines, the authorized 
representative, or the utility must be notified and provided with all pertinent information before the 
commencement of operations near electrical lines.

Any overhead wire must be considered an energized line until the owner of the line or the 
authorized representative states that it is de-energized/visibly grounded, or the line is insulated for 
the system voltages and the task will not compromise the insulation of the conductor and/or cause 
an electrical hazard.
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Operating Procedures
 The aerial work platform must be used only in accordance with the manufacturer’s operating 

instructions and safety rules
 Proximity warning devices may be used, but must not be used instead of meeting the 

requirements of this rule
 The manufacturer’s rated load capacity for any given angle of elevation must not be exceeded. 

The employer must ensure that the load and its distribution on the platform are in accordance 
with the manufacturer’s specifications. The aerial work platform’s rated load capacity must not 
be exceeded when loads are transferred to the platform at elevated heights

 Only personnel, their tools, and necessary materials must be on or in the platform
 The guardrail system of the platform must not be used to support any of the following:
o Materials
o Other work platforms
o Employees
 Personnel must maintain firm footing on the platform while working on the platform. The use of 

railings, planks, ladders, or any other devices on the platform for achieving additional height is 
prohibited

 Fuel gas cylinders must not be carried on platforms that would allow the accumulation of gases
 A safety harness that has a lanyard which complies with construction safety standard "Fall 

Protection" and which is affixed to attachment points provided and approved by the 
manufacturer must be provided by the employer and used by any occupant of an aerial work 
platform described in these rules. A fall arrest system must only be used where the aerial lift is 
designed to withstand the vertical and lateral loads caused by an arrested fall

 A body belt may be used with a restraint device with the lanyard and the anchor arranged so 
that the employee is not exposed to any fall distance. A restraint device is required where the 
aerial lift cannot withstand the vertical and lateral loads imposed by an arrested fall

 An employer must not allow employees to exit an elevated aerial work platform, except where 
elevated work areas are inaccessible or hazardous to reach. Employees may exit the platform 
with the knowledge and consent of the employer. When employees exit to unguarded work 
areas, fall protection must be provided and used as required

Only aerial work platforms that are equipped with a manufacturer’s installed platform controls for 
horizontal movement must be moved while in the elevated position
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 Before and during driving while elevated, an operator of a platform must do both of the 
following:

o Look in the direction of, and keep a clear view of, the path of travel and make sure that the path 
is firm and level

o Maintain a safe distance from all of the following:
˗ Obstacles.
˗ Debris.
˗ Drop-offs.
˗ Holes.
˗ Depressions.
˗ Ramps.
˗ Overhead obstructions.
˗ Overhead electrical lines.
˗ Other hazards to safe elevated travel
 Outriggers or stabilizers, when provided, are to be used in accordance with the manufacturer’s 

instruction. Outriggers and stabilizers must be positioned on pads or a solid surface
 Aerial work platforms must be elevated only when on a firm and level surface or within the slope 

limits allowed by the manufacturer’s instructions
 A vehicle-mounted aerial work platform must have its brakes set before elevating the platform
 A vehicle-mounted aerial work platform must have wheel chocks installed before using the unit 

on an incline
 Climbers must not be worn while performing work from an aerial work platform
 Platform gates must be closed while the platform is in an elevated position
 Stunt driving and horseplay are prohibited
 Altering, modifying, or disabling safety devices or interlocks is prohibited
 Care must be taken by the employer to prevent ropes, cords, and hoses from becoming 

entangled in the aerial work platform
 A platform operator must ensure that the area surrounding the aerial work platform is clear of 

personnel and equipment before lowering the platform
 Before and during travel, except as provided for horizontal movement, an operator must do all of 

the following:
o Inspect to see that booms, platforms, aerial ladders, or towers are properly cradled or secured
o Ensure that outriggers are in a stored position
o Limit travel speed according to the following factors:
˗ Condition of the surface
˗ Congestion
˗ Slope
˗ Location of personnel
˗ Other hazards
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 The aerial work platform must not be positioned against another object to steady the 
platform

 The aerial work platform must not be operated from a position on a truck, trailer, railway car, 
floating vessel, scaffold, or similar equipment

 The boom and platform of the aerial work platform must not be used to move or jack the 
wheels off the ground unless the machine is designed for that purpose by the manufacturer

 If the platform or elevating assembly becomes caught, snagged, or otherwise prevented from 
normal motion by adjacent structures or other obstacles so that control reversal does not 
free the platform, all personnel must be removed from the platform before attempts are made to 
free the platform

Operating Instructions (Elevating Work Platforms)
 No employee will ride, nor tools, materials, or equipment be allowed on a traveling elevated 

platform unless the following conditions are met:
o The travel speed at Maximum Travel Height does not exceed 3 feet per second
o Self-propelled units must be equipped with electrical or other interlock means that will prevent 

driving them with the platform height greater than the Maximum Travel Height or at speeds 
greater than permitted at Maximum Travel Height

o The surface upon which the unit is being operated is level with no hazardous irregularities or 
accumulation of debris that might cause a moving platform to overturn

 Units must be assembled, used, and disassembled in accordance with the manufacturer's 
instructions

 Units must be assembled, and used only by personnel who have been trained in their use. Units 
must be inspected for damaged and defective parts before use

 Units must not be loaded in excess of the design working load and must be taken out of service 
when damaged or weakened from any cause. They must not be used until repairs are 
completed

 Employees must not sit, stand, or climb on the guardrails of an elevating work platform or use 
planks, ladders, or other devices to gain greater working height or reach

 Employees must not work on units when exposed to high winds, storms, or when they are 
covered with ice or snow (unless provisions have been made to ensure the safety of the 
employees)

 Employees climbing or descending vertical ladders must have both hands free for climbing
 Where moving vehicles are present, the work area must be marked with warnings such as flags, 

roped-off areas or other effective means of traffic control must be provided
 Unstable objects such as barrels, boxes, loose brick, tools, debris, must not be allowed to 

accumulate on the work level
 In operations involving production of small debris, the use of small tools and materials, and 

where persons are required to work or pass under the equipment, screens must be required 
between toeboards and guardrails. The screen must extend along the entire opening, must 
consist of No. 18 gage U.S. Standard Wire ½-inch mesh, or equivalent
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Pin-On Platforms
 Pin-on platforms must be securely pinned to the boom or boom extension
 Employees on the elevated pin-on platform must be secured to the boom by a safety belt and 

lanyard or a body belt and safety strap

Operating Instructions (Aerial Devices)
 Aerial baskets or platforms must not be supported by adjacent structure(s) when workers are on 

the platform or in the basket while in an elevated position
 Lift controls must be tested in accordance with the manufacturer’s recommendations or 

instructions prior to use to determine that such controls are in safe working condition
 Only authorized persons must operate an aerial device
 Belting off to an adjacent pole, structure, or equipment while working from an aerial device must 

not be permitted
 Employees must not sit or climb on the edge of the basket or use planks, ladders or other 

devices to gain greater working height
 Boom, basket, and platform load limits specified by the manufacturer must not be exceeded
 When elevating personnel with the vehicle stationary the braking systems must be set
 Provided they can be safely installed, wheel chocks must be installed before using an aerial 

device on an incline
 When used, outriggers must be positioned on pads or a solid surface. All outriggers must be 

equipped with hydraulic holding valves or mechanical locks at the outriggers
 Climbers must not be worn while performing work from an aerial device
 When an insulated aerial device is required, the aerial device must not be altered in any manner 

that might reduce its insulating value
 An aerial device truck must not be moved when the boom is elevated in a working position with 

employees in the basket or platform except when all of the following are complied with:
o The equipment is specifically designed for this type of operation
o All controls and signaling devices are tested and are in good operating condition
o An effective communication system must be maintained at all times between the basket or 

platform operator and where applicable, the vehicle operator
o The route to be traveled is surveyed immediately prior to the work trip, checking for overhead 

obstructions, traffic, holes in the pavement, ground or shoulder, ditches, slopes, etc., for areas 
other than paved, a survey should be made on foot

o The speed of the vehicle does not exceed three (3) miles per hour
o Only one employee is in the basket
o Both the driver and/or the elevated employee have been specifically trained for this type of 

work (towering) in accordance with the manufacturer's recommendations
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 Lower level controls must not be operated unless permission has been obtained from the 
employee in the device, except in case of emergency

 Before moving an aerial device for travel, the boom(s) must be inspected to see that it is 
properly cradled and outriggers are in stowed position

 An employee, while in an elevated aerial device, must be secured to the boom, basket, or tub of 
an aerial device by a safety belt, body belt, or body harness equipped with safety strap or 
lanyard

o Safety belts/body belts are prohibited for use in personal fall arrest systems, but may be used 
as part of a fall restraint or positioning device system

o Safety belts/body belts used as part of a positioning device system must be rigged such that an 
employee cannot free fall more than 2 feet

o A body harness may be used in a personal fall restraint, positioning or fall arrest system. When 
a body harness is used in a fall arrest system, the lanyard must be rigged with a deceleration 
device to limit maximum arresting force on an employee to 1,800 pounds and prevent the 
employee from hitting any levels or objects below the basket or platform, and must limit free fall 
to a maximum of 6 feet

Use – Near Power Lines
 Any overhead line must be considered energized until the owner, owner representative, or utility 

indicates otherwise and the line has been visibly grounded, and the owner, owner 
representative, or utility must be notified and provided with all pertinent information of the job 
before the commencement of operations near electrical lines

 Except as prescribed, or where insulating barriers not a part of or an attachment to the aerial 
device have been erected to prevent physical contact with the lines, an aerial device must 
maintain the distances from energized distribution and transmission power lines and equipment 
prescribed in Table 1

TABLE 1

Minimum Clearance Distances for Equipment

Voltage Clearance with Boom Raised Clearance Boom Lowered 
and no Load in Transit

To 50kV 10 feet 4 feet

Over 50kV 10 feet

50 to 345kV 10 feet

346 to 750 kV

10 feet + .4 inch per each 1 
kV over 50 kV

15 feet
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 A qualified lineman or a qualified line clearance tree trimmer, working on or near an exposed 
power transmission or distribution line from an aerial lift, must maintain distances prescribed in 
Table 2, unless the employee is insulated or guarded from the energized part by gloves or 
gloves and sleeves, or insulated, isolated, or guarded from any other conductive part or the 
energized part is insulated from the employee

 A qualified telecommunications employee must maintain the distances prescribed in Table 3 
when working from an aerial lift, unless the employee is insulated, isolated, or guarded from any 
other conductive part or the energized part is insulated from the employee

                         TABLE 2                                                                                TABLE 3

Minimum Working Distances for Qualified 
Line Clearance Tree Trimmers and 
Qualified Linemen

Voltage Range

Phase to Phase (KV)

Minimum Working 
Distance

2.1 to 15.0 2´0˝

15.1 to 35.0 2´4˝

35.1 to 46.0 2´6˝

46.1 to 72.5 3´0˝

72.6 to 121.0 3´4˝

138.0 to 145.0 3´6˝

161.0 to 169.0 3´8˝

230.0 to 242.0 5´0˝

345.0 to 362.0 7´0˝

550.0 to 552.0 11´0˝

700.0 to 765.0 15´0˝

*NOTE: For 345 — 362 kV., 500 — 552 kV., and 700 — 
765 kV., the minimum working distance and the minimum 
clear hot stick distance may be reduced that such 
distances are not less than the shortest distance between 
the energized part and a grounded surface.

Minimum Approach Distances for Qualified 
Telecommunications Employees

Voltage Range (Nominal Phase to 
Phase)

Minimum 
Approach 
Distances 

300 V and less                                    12˝

Over 300 V, not over 750 V                18˝

Over 750 V, not over 2 kV                  24˝

Over 2 kV, not over 15 kV 36˝

Over 15 kV, not over 37 kV 42˝

Over 37 kV, not over 87.5 kV              48˝

Over 87.5 kV, not over 121 kV            54˝

Over 121 kV, not over 140 kV              --˝
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 The clearance requirements of this rule do not apply to the following situations:
o Where work is performed from an insulated aerial device that is insulated for the work and 

the work is performed in accordance with the provisions of construction safety standard "Power 
Transmission and Distribution" and "Telecommunications”

o Where the owner, authorized representative, or utility representative have ensured that the 
conductor is insulated for the system voltages and the task will not compromise the insulation 
of the conductor and/or cause an electrical hazard

o Where the electric power transmission or distribution lines have been de-energized and visibly 
grounded at the point of work or where insulating barriers that are not a part of an attachment 
to the aerial work platform have been erected to prevent physical contact with the line

o Where work is being performed by journeymen electricians on equipment up to .5kV. Two 
journeymen electricians will be required for work within the minimum clearance on equipment 
over .5kV

 The insulated bucket, gloves, and sleeves used to comply must be rated at more than the 
voltage to be worked on, or that with which they might come into contact

INSPECTION, TESTING, AND MAINTENANCE
GCG Construction will comply with all of the following requirements:

 Each aerial work platform must be inspected, maintained, repaired, and kept in proper working 
condition in accordance with the manufacturer’s operating, maintenance, and repair manuals

 Any aerial work platform found not to be in a safe operating condition must be removed from 
service until repaired

 All repairs must be made by an authorized person in accordance with the manufacturer’s 
operating, maintenance, and repair manuals

 If the aerial work platform is rated and used as an insulated aerial device, the electrical 
insulating components must be tested for compliance with the rating of the aerial platform in 
accordance with ANSI standard A92.2
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Inspection and Tests
 An aerial device must be inspected and tested at least annually for permanent deformation and 

cracks by using 1 ½ times the rated load and for defects by visual inspection during and 
following the load test

 Written, dated, and signed test reports must be made available by the employer for examination 
by regulatory agencies

 The insulated portion of an aerial device must not be altered in any manner that might reduce its 
insulating value

 An annual electrical test of insulated aerial devices must be made. An equivalent DC voltage 
test may be used in place of the prescribed AC voltage

 Field inspection and tests must be performed only by an authorized and trained employee or 
outside service

 Lift controls must be tested each day before use to determine that the controls are in safe 
working condition. An aerial device with defective controls must not be used until repaired

 All danger, caution, and control markings and operational plates must be legible and not 
obscured

Equipment Inspection
All components that bear directly on the safe operation of the EWP and can change from day to 
day must be inspected daily. Inspection is mostly visual – done in a quick but thorough manner.

Users must check the operator’s manual for a complete list of pre-operational checks. See the end 
of this section for Daily Inspection Checklists for Elevating Work Platforms and Aerial Devices.

Minimum Requirements
Before climbing onto the platform, check:

 Tires for proper pressure and wheels for loose or missing lug nuts
 Steer cylinder, linkage, and tie rods for loose or missing parts, damage, & leaks
 Hydraulic oil for leaks and fluid level. Hydraulic hoses, lift cylinder(s), and connections for leaks 

or loose connections
 Fuel supply – adequate fuel, filler cap in place, no damage, leaks, or spills
 Battery for fluid level and state of charge
 Proper connection of all quick-disconnect hoses
 Structural components for damage, broken parts, cracks in welds, including scissor arms, 

outrigger arms, and pads
 Ladder or steps for damage and debris (ladder must be firmly secured to the platform and 

relatively free of grease, mud, and dirt)
 Beacon and warning lights for missing and defective lenses or caps
 Ground controls (manual and powered) – including emergency stop switch and platform 

lower/lift switch – for proper function and damaged and missing control sticks/switches
 Decals and warning signs to make sure they are clean, legible, and conspicuous
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After mounting the platform, check:

 Platform assembly for missing or loose parts, missing or loose lock pins & bolts
 Platform floor for structural damage, holes, or cracked welds and any dirt, grease, or oil that can 

create a hazard
 Operator’s manual to make sure it is in place
 Extendable platform deck for ease of extension/retraction and proper function of locking position 

of platform
 Guardrails to make sure they are in place and secure
 Access gate for ease of movement, missing parts, latch, and locking capabilities
 All fall protection anchorage points
 All control mechanisms for broken or missing parts
 All emergency controls for proper function – stopping, descending, master OFF switch
 All safety devices such as tilt and motion alarms for malfunction
 Swivels for freedom of rotation
 Scissors for smooth movement up and down
 Brakes for stopping capabilities
 Horn for proper function

Maintenance and Repairs
 The materials used in the repair of aerial devices and elevating work platforms must 

conform to standard specifications of strength, dimensions, and weights, and must be selected 
to safely support the rated workload

 Electrical wiring and equipment must meet NFPA 70 provisions
 All exposed surfaces must be free from sharp edges, burrs, or other hazardous projections

Electrical Ratings
 The rating plate required must include a statement as to whether the aerial device is insulated 

or is noninsulated and, if insulated, the rated line voltage for which the aerial device was 
designed and tested

 The insulating portion of an aerial device must not be altered in any manner that might reduce 
its insulating value



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 29-30
239-825-7566

TRAINING AND PERMITS
Training Requirements
Employers must provide each employee who will operate an aerial work platform with instruction 
and training regarding the equipment before a required permit is issued or reissued. Such 
instruction and training must include the following:

 Instruction by a qualified person in the intended purpose and function of each of the controls
 Proper use and care of all necessary PPE
 Training by a qualified person, or reading and understanding the manufacturer’s or owner’s 

operating instructions and safety rules
 Understanding by reading, or by having a qualified person explain, all decals, warnings, and 

instructions displayed on the aerial work platform
 Reading and understanding all of the following provisions of this “Training and Permits” 

standard, or being trained by a qualified person on their content

Employees who will use fall protection equipment must receive additional training specific to the 
type of equipment used.

Permits
An employer must provide the operator of an aerial work platform with an aerial work platform 
permit. The operator must carry the permit or have it available at the jobsite/workplace, and must 
be displayed upon request by a regulatory agency. The permit must indicate the type of aerial work 
platforms an operator has been trained on, and is qualified to operate.

A permit to operate an aerial work platform is valid only when performing work for the employer 
who issued the permit. Employers must certify, at least once every three years, that their 
employees are competent to operate applicable aerial work platforms. This requires employers to 
reissue all original permits within recurring three-year timeframes.

A permit must contain all of the following information:

 GCG Construction’s name
 The operator’s name
 The name of the issuing authority (Authorized by :)
 The types of aerial work platforms the operator is authorized to operate. These include:
o Vehicle-mounted elevating work platform such as: extensible boom aerial devices, aerial 

ladders, articulating boom aerial devices, and vertical towers
o Manually propelled elevating work platforms
o Boom-supported elevating work platforms
o Self-propelled elevating work platforms
 The date issued
 The expiration date
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Training Records
GCG Construction will maintain employee-training records for three years. These records will 
include the name of the employee, the type of training received, the date of the training, and the 
name of the instructor.

Retraining
Employees operating aerial devices and elevated work platforms should receive training annually, 
and any time there is a change in operating procedures or equipment. In addition, employees must 
be retrained anytime there is an accident or near-miss, or they demonstrate a lack of 
understanding of safe work procedures, equipment operation, or the use of PPE.

ATTACHMENTS
The following pages contain a sample inspection checklist that can be reproduced for company use.
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SCISSOR LIFT OPERATOR DAILY INSPECTION/CHECKLIST

Company Name:                        Time:                                           Date:
Site Location:                                            Job Foreman/Supervisor:
Person(s) Making Inspection:
Equipment Type:                 Equipment #s:                Manufacturer:
OK   REPAIR   N/A                MECHANICAL
 Structural damage or cracked welds – Visual walk-around inspection.
 Parking brake – Check operation.
 Tires/wheels & fasteners – Visually inspect, check operation & tightness.
 Guides/rollers & slider pads – Visually inspect, check operation, and ensure there is no metal to metal contact with slider, 
slider side, or running surface. Check for free movement of surface. Also check for free movement of the slider pin through the slider.
 Railings & railing lock pins – Visually inspect & check tightness.
 Entry chains or gates – Check operation & tightness.
 Bolts and fasteners – Check tightness.
 Safety Bar – Check operation.
 Wheel Bearings & Kingpins – Visually inspect, check operation & lubricate.
 Pothole Protection – Visually inspect & check operation.
 Steering cylinder & tie rod – Visually inspect, check operation & lubricate.

OK   REPAIR   N/A               ELECTRICAL
 Battery fluid level – Visually inspect.
 Control switches – Visually inspect & check operation.
 Cables & wiring harnesses – Visually inspect.
 Battery Terminals – Visually inspect & check tightness.
 Terminals & Plugs – Check tightness.
 Generator/receptacle – Visually inspect & check operation.
 Limit switches – Check operation.

OK   REPAIR   N/A              HYDRAULIC
 Hydraulic oil reservoir level – Check oil level.
 Hydraulic Hoses/Fittings – Visually inspect & check for leaks.
 Lift/lowering time – Check operation & refer to specification tables.
 Cylinders – Visually inspect & check operation.
 Emergency lowering – Check operation.
 Lift capacity – Check relief valve setting & refer to specification tables.

OK   REPAIR   N/A            MISCELLANEOUS
 Manual – Visually check that proper manual is in box.
 Placards, I.D. plates, warnings & control labels – Replace if missing/illegible.

OK   REPAIR   N/A                PRESTART CHECKS
 Ensure that there are no obstacles around the work platform and in the path of travel such as holes, drop offs, ditches, soft fill, 
or debris.
 Check overhead clearances.
 Make sure the batteries are fully charged. Disconnect the AC charger cord from the external power source.
 Make sure that the Free-Wheeling Valve is fully closed.
 Make sure all guardrails and lock-pins are in place and locked in position
 Make sure both side battery and hydraulic trays are closed and locked.

NOTE: At any point during this inspection there are any deficiencies, do not operate lift any further. Notify the proper personnel or repair 
unit as needed. Do not operate equipment without proper authorization and training.

Signature (person(s) performing inspection/evaluation) Date
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GENERAL ELEVATING WORK PLATFORM INSPECTION LIST

Items to check during the daily inspection

 Tires for proper pressure and wheels for loose or missing lug nuts.
 Steer cylinder, linkage, and tie rods for loose or missing parts, damage, & leaks.
 Hydraulic oil for leaks and fluid level. Hydraulic hoses, lift cylinder(s), and connections for 

leaks or loose connections.
 Fuel supply – adequate fuel, filler cap in place, no damage, leaks, or spills.
 Battery for fluid level and state of charge.
 Proper connection of all quick-disconnect hoses.
 Structural components for damage, broken parts, cracks in welds, including scissor arms, 

outrigger arms, and pads.
 Ladder or steps for damage and debris (ladder must be firmly secured to the platform and 

relatively free of grease, mud, and dirt).
 Beacon and warning lights for missing and defective lenses or caps.
 Ground controls (manual and powered) – including emergency stop switch and platform 

lower/lift switch – for proper function and damaged and missing control sticks/switches
 Decals and warning signs to make sure they are clean, legible, and conspicuous.

After mounting the platform, check:

 Platform assembly for missing or loose parts, missing or loose lock pins & bolts.
 Platform floor for structural damage, holes, or cracked welds and any dirt, grease, or oil that 

can create a hazard.
 Operator’s manual to make sure it is in place.
 Extendable platform deck for ease of extension/retraction and proper function of locking 

position of platform
 Guardrails to make sure they are in place and secure.
 Access gate for ease of movement, missing parts, latch, and locking capabilities.
 All fall protection anchorage points.
 All control mechanisms for broken or missing parts.
 All emergency controls for proper function – stopping, descending, master OFF switch.
 All safety devices such as tilt and motion alarms for malfunction.
 Swivels for freedom of rotation.
 Scissors for smooth movement up and down.
 Brakes for stopping capabilities.
 Horn for proper function.
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Erosion & Sediment Control

POLICY STATEMENT
Erosion control is any source control practice that protects the soil surface and prevents soil 
particles from being detached by rainfall, flowing water, or wind. Erosion control is also referred to as 
soil stabilization. Erosion control consists of preparing the soil surface and implementing one or more 
“best management practices” (BMPs) to disturbed soil areas. GCG Construction has implemented 
the following practices to protect jobsites and ensure the safety of its employees.

All inactive soil-disturbed areas on the project site, and most active areas prior to the onset of rain, 
must be protected from erosion. Soil disturbed areas may include relatively flat areas as well as 
slopes. Typically, steep slopes and large exposed areas require the most robust erosion controls; 
flatter slopes and smaller areas still require protection, but less costly materials may be appropriate 
for these areas, allowing savings to be directed to the more robust BMPs for steep slopes and large 
exposed areas. To be effective, erosion control BMPs must be implemented at slopes and disturbed 
areas to protect them from concentrated flows.

Some erosion control BMPs can be used effectively to temporarily prevent erosion by concentrated 
flows. These BMPs, used alone or in combination, prevent erosion by intercepting, diverting, 
conveying, and discharging concentrated flows in a manner that prevents soil detachment and 
transport. Temporary concentrated flow conveyance controls may be required to direct run-on 
around or through the project in a non-erodible fashion. Temporary concentrated flow conveyance 
controls include the following BMPs: EC-9, Earth Dikes and Drainage Swales; EC-10, Velocity 
Dissipation Devices; EC-11, Slope Drains

SCHEDULING EC-1
Description and Purpose
Scheduling is the development of a written plan that includes sequencing of construction activities 
and the implementation of BMPs such as erosion control and sediment control while taking local 
climate (rainfall, wind, etc.) into consideration. The purpose is to reduce the amount and duration 
of soil exposed to erosion by wind, rain, runoff, and vehicle tracking, and to perform the 
construction activities and control practices in accordance with the planned schedule.

Suitable Applications
Proper sequencing of construction activities to reduce erosion potential should be incorporated into 
the schedule of every construction project especially during rainy season. Use of other, more 
costly yet less effective, erosion and sediment control BMPs may often be reduced through 
proper construction sequencing.
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Limitations
 Environmental constraints such as nesting season prohibitions reduce the full capabilities of this 

BMP.

Implementation
 Avoid rainy periods. Schedule major grading operations during dry months when practical.
 Allow enough time before rainfall begins to stabilize the soil with vegetation or physical 

means or to install sediment-trapping devices.
 Plan the project and develop a schedule showing each phase of construction. Clearly show 

how the rainy season relates to soil disturbing and re-stabilization activities. Incorporate the 
construction schedule into the SWPPP.

Include on the schedule, details on the rainy season implementation and deployment of:

 Erosion control BMPs
 Sediment control BMPs
 Tracking control BMPs Wind erosion control BMPs
 Non-stormwater BMPs
 Waste management and materials pollution control BMPs 

Include dates for activities that may require non-stormwater discharges such as dewatering, 
sawcutting, grinding, drilling, boring, crushing, blasting, painting, hydro-demolition, mortar mixing, 
pavement cleaning, etc.

Work out the sequencing and timetable for the start and completion of each item such as site 
clearing and grubbing, grading, excavation, paving, foundation pouring utilities installation, etc., to 
minimize the active construction area during the rainy season.

Sequence trenching activities so that most open portions are closed before new trenching begins.

Incorporate staged seeding and re-vegetation of graded slopes as work progresses.

Schedule the establishment of permanent vegetation during appropriate planting time for specified 
vegetation. Non-active areas should be stabilized as soon as practical after the cessation of soil 
disturbing activities or one day prior to the onset of precipitation.

Monitor the weather forecast for rainfall. When rainfall is predicted, adjust the construction 
schedule to allow the implementation of soil stabilization and sediment treatment controls on all 
disturbed areas prior to the onset of rain.

Be prepared year round to deploy erosion control and sediment control BMPs. Erosion may be 
caused during dry seasons by un-seasonal rainfall, wind, and vehicle tracking. Keep the site 
stabilized year round, and retain and maintain rainy season sediment trapping devices in 
operational condition.

Apply permanent erosion control to areas deemed substantially complete during the project’s 
defined seeding window.
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Inspection and Maintenance
 Verify that work is progressing in accordance with the schedule. If progress deviates, take 

corrective actions
 Amend the schedule when changes are warranted
 Amend the schedule prior to the rainy season to show updated information on the 

deployment and implementation of construction site BMPs

PRESERVATION OF EXISTING VEGETATION EC-2
Description and Purpose
Carefully planned preservation of existing vegetation minimizes the potential of removing or 
injuring existing trees, vines, shrubs, and grasses that protect soil from erosion.

Suitable Applications
Preservation of existing vegetation is suitable for use on most projects. Large project sites often 
provide the greatest opportunity for use of this BMP. Suitable applications include the following:

 Areas within the site where no construction activity occurs, or occurs at a later date. This BMP is 
especially suitable to multiyear projects where grading can be phased

 Areas where natural vegetation exists and is designated for preservation. Such areas often 
include steep slopes, watercourse, and building sites in wooded areas

 Areas where local, state, and federal government require preservation, such as vernal pools, 
wetlands, marshes, certain oak trees, etc. These areas are usually designated on the plans, or 
in the specifications, permits, or environmental documents

 Where vegetation designated for ultimate removal can be temporarily preserved and be utilized 
for erosion control and sediment control

Limitations
 Requires forward planning by the owner/developer, contractor, and design staff
 Limited opportunities for use when project plans do not incorporate existing vegetation into 

the site design
 For sites with diverse topography, it is often difficult and expensive to save existing trees while 

grading the site satisfactory for the planned development

Implementation
The best way to prevent erosion is to not disturb the land. In order to reduce the impacts of new 
development and redevelopment, projects may be designed to avoid disturbing land in sensitive 
areas of the site (e.g., natural watercourses, steep slopes), and to incorporate unique or desirable 
existing vegetation into the site’s landscaping plan. Clearly marking and leaving a buffer area 
around these unique areas during construction will help to preserve these areas as well as take 
advantage of natural erosion prevention and sediment trapping.
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Existing vegetation to be preserved on the site must be protected from mechanical and other injury 
while the land is being developed. The purpose of protecting existing vegetation is to ensure 
the survival of desirable vegetation for shade, beautification, and erosion control. Mature 
vegetation has extensive root systems that help to hold soil in place, thus reducing erosion. In 
addition, vegetation helps keep soil from drying rapidly and becoming susceptible to erosion. To 
effectively save existing vegetation, no disturbances of any kind should be allowed within a defined 
area around the vegetation. For trees, no construction activity should occur within the drip line of 
the tree.

Timing
Provide for preservation of existing vegetation prior to the commencement of clearing and 
grubbing operations or other soil disturbing activities in areas where no construction activity is 
planned or will occur at a later date.

Design and Layout
 Mark areas to be preserved with temporary fencing. Include sufficient setback to protect roots
 Orange colored plastic mesh fencing works well
 Use appropriate fence posts and adequate post spacing and depth to completely support the 

fence in an upright position
 Locate temporary roadways, stockpiles, and layout areas to avoid stands of trees, shrubs, and 

grass
 Consider the impact of grade changes to existing vegetation and the root zone
 Maintain existing irrigation systems where feasible. Temporary irrigation may be required
 Instruct employees and subcontractors to honor protective devices. Prohibit heavy equipment, 

vehicular traffic, or storage of construction materials within the protected area

Inspection and Maintenance
During construction, the limits of disturbance should remain clearly marked at all times. Irrigation or 
maintenance of existing vegetation should be described in the landscaping plan. If damage to 
protected trees still occurs, maintenance guidelines described below should be followed:

 Verify that protective measures remain in place. Restore damaged protection measures 
immediately

 An arborist shall attend to serious tree injuries
 Damage to the crown, trunk, or root system of a retained tree must be repaired immediately
 Trench as far from tree trunks as possible, usually outside of the tree drip line or canopy. Curve 

trenches around trees to avoid large roots or root concentrations. If roots are encountered, 
consider tunneling under them. When trenching or tunneling near or under trees to be 
retained, place tunnels at least 18 in. below the ground surface, and not below the tree 
center to minimize impact on the roots
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 Do not leave tree roots exposed to air. Cover exposed roots with soil as soon as 
possible. If soil covering is not practical, protect exposed roots with wet burlap or peat moss 
until the tunnel or trench is ready for backfill

 Cleanly remove the ends of damaged roots with a smooth cut
 Fill trenches and tunnels as soon as possible. Careful filling and tamping will eliminate air 

spaces in the soil, which can damage roots
 If bark damage occurs, cut back all loosened bark into the undamaged area, with the cut 

tapered at the top and bottom and drainage provided at the base of the wood. Limit cutting the 
undamaged area as much as possible

 Aerate soil that has been compacted over a trees root zone by punching holes 12 in. deep 
with an iron bar, and moving the bar back and forth until the soil is loosened. Place holes 18 in. 
apart throughout the area of compacted soil under the tree crown

Fertilization
 Fertilize stressed or damaged broadleaf trees to aid recovery
 Fertilize trees in the late fall or early spring
 Apply fertilizer to the soil over the feeder roots and in accordance with label instructions, but 

never closer than 3 ft. to the trunk. Increase the fertilized area by one-fourth of the crown area 
for conifers that have extended root systems

Retain protective measures until all other construction activity is complete to avoid damage during 
site cleanup and stabilization.

HYDRAULIC MULCH EC-3
Description and Purpose
Hydraulic mulch consists of applying a mixture of shredded wood fiber or a hydraulic matrix, and a 
stabilizing emulsion or tackifier with hydro-mulching equipment, which temporarily protects exposed 
soil from erosion by raindrop impact or wind.

Suitable Applications
Hydraulic mulch is suitable for soil disturbed areas requiring temporary protection until permanent 
stabilization is established, and disturbed areas that will be re-disturbed following an extended 
period of inactivity.

Limitations
Wood fiber hydraulic mulches are generally short lived and need 24 hours to dry before rainfall 
occurs to be effective. This may require a second application in order to remain effective for an 
entire rainy season.
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Implementation
 Prior to application, roughen embankment and fill areas by rolling with a crimping or punching 

type roller or by track walking. Track walking will only be used where other methods are 
impractical

 To be effective, hydraulic matrices require 24 hours to dry before rainfall occurs
 Avoid mulch over spray onto roads, sidewalks, drainage channels, existing vegetation, etc
 Paper based hydraulic mulches alone must not be used for erosion control

Hydraulic Mulches
Wood fiber mulch can be applied alone or as a component of hydraulic matrices. Wood fiber 
applied alone is typically applied at the rate of 2,000 to 4,000 lb. per acre. Wood fiber mulch is 
manufactured from wood or wood waste from lumber mills or from urban sources.

Hydraulic Matrices
Hydraulic matrices include a mixture of wood fiber and acrylic polymer or other tackifier as 
binder. Apply as a liquid slurry using a hydraulic application machine (i.e., hydro seeder) at the 
following minimum rates, or as specified by the manufacturer to achieve complete coverage of the 
target area: 2,000 to 4,000 lb. /acre wood fiber mulch, and 5 to 10% (by weight) of tackifier (acrylic 
copolymer, guar, psyllium, etc.)

Bonded Fiber Matrix
Bonded fiber matrix (BFM) is a hydraulically applied system of fibers and adhesives that upon 
drying forms an erosion resistant blanket that promotes vegetation, and prevents soil erosion. 
BFMs are typically applied at rates from 3,000 lb. /acre to 4,000 lb. /acre based on the 
manufacturer’s recommendation. A biodegradable BFM is composed of materials that are 100% 
biodegradable. The binder in the BFM should also be biodegradable and should not dissolve or 
disperse upon re-wetting.

Typically, biodegradable BFMs should not be applied immediately before, during, or immediately 
after rainfall if the soil is saturated. Depending on the product, BFMs typically require 12 to 24 
hours to dry and become effective.

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, 

weekly during the rainy season, and at two-week intervals during the non-rainy season
 Areas where erosion is evident shall be repaired and BMPs re-applied as soon as 

possible
 Care should be exercised to minimize the damage to protected areas while making 

repairs, as any area damaged will require re-application of BMPs

Maintain an unbroken, temporary mulched ground cover throughout the period of construction 
when the soils are not being reworked.
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HYDROSEEDING EC-4
Description and Purpose
Hydroseeding typically consists of applying a mixture of wood fiber, seed, fertilizer, and stabilizing 
emulsion with hydro-mulch equipment, to temporarily protect exposed soils from erosion by water 
and wind.

Suitable Applications
Hydroseeding is suitable for soil disturbed areas requiring temporary protection until permanent 
stabilization is established, and disturbed areas that will be re-disturbed following an extended 
period of inactivity.

Limitations
 Hydroseeding may be used alone only when there is sufficient time in the season to 

ensure adequate vegetation establishment and coverage to provide adequate erosion control. 
Otherwise, hydroseeding must be used in conjunction with mulching (i.e., straw mulch)

 Steep slopes are difficult to protect with temporary seeding
 Temporary seeding may not be appropriate in dry periods without supplemental irrigation
 Temporary vegetation may have to be removed before permanent vegetation is applied
 Temporary vegetation is not appropriate for short-term inactivity

Implementation
In order to select appropriate hydroseeding mixtures, an evaluation of site conditions shall be 
performed with respect to:

 Soil conditions -Maintenance requirements
 Site topography -Sensitive adjacent areas
 Season and climate -Water availability
 Vegetation types -Plans for permanent vegetation

The local office of the U.S.D.A. Natural Resources Conservation Service (NRCS) is an excellent 
source of information on appropriate seed mixes.

The following steps will be followed for implementation:

 Avoid use of hydroseeding in areas where the BMP would be incompatible with future 
earthwork activities and would have to be removed

 Hydroseeding can be accomplished using a multiple step or one- s t e p  process. The 
multiple step process ensures maximum direct contact of the seeds to soil. When the one-
step process is used to apply the mixture of fiber, seed, etc., the seed rate must be increased 
to compensate for all seeds not having direct contact with the soil

 Prior to application, roughen the area to be seeded with the furrows trending along the 
contours
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 Apply a straw mulch to keep seeds in place and to moderate soil moisture and temperature until 
the seeds germinate and grow

 All seeds shall be in conformance with the State Seed Law of the Department of 
Agriculture. Each seed bag shall be delivered to the site sealed and clearly marked as to 
species, purity, percent germination, dealer's guarantee, and dates of test

 The container will be labeled to clearly reflect the amount of Pure Live Seed (PLS) 
contained. All legume seed shall be pellet inoculated. Inoculant sources shall be species 
specific and shall be applied at a rate of 2 lb. of inoculant per 100 lb. seed

 Commercial fertilizer shall conform to the requirements of the Food and Agricultural Code. 
Fertilizer shall be pelleted or granular form

 Follow up applications shall be made as needed to cover weak spots and to maintain 
adequate soil protection

 Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Areas where erosion is evident will be repaired and BMPs re-applied as soon as possible. Care 

should be exercised to minimize the damage to protected areas while making repairs, as any 
area damaged will require re-application of BMPs

 Where seeds fail to germinate, or they germinate and die, the area must be re-seeded, 
fertilized, and mulched within the planting season, using not less than half the original 
application rates

 Irrigation systems, if applicable, should be inspected daily while in use to identify system 
malfunctions and line breaks. When line breaks are detected, the system must be shut down 
immediately and breaks repaired before the system is put back into operation

 Irrigation systems shall be inspected for complete coverage and adjusted as needed to maintain 
complete coverage

SOIL BINDERS EC-5
Description and Purpose
Soil binders consist of applying and maintaining a soil stabilizer to exposed soil surfaces. Soil 
binders are materials applied to the soil surface to temporarily prevent water-induced erosion of 
exposed soils on construction sites. Soil binders also prevent wind erosion.

Suitable Applications
Soil binders are typically applied to disturbed areas requiring short-term temporary protection. 
Because soil binders can often be incorporated into the work, they are a good alternative to 
mulches in areas where grading activities will soon resume. Soil binders are also suitable for 
use on stockpiles.
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Limitations
 Soil binders are temporary in nature and may need reapplication
 Soil binders require a minimum curing time until fully effective, as prescribed by the 

manufacturer. Curing time may be 24 hours or longer. Soil binders may need reapplication after 
a storm event

 Soil binders will generally experience spot failures during heavy rainfall events. If runoff 
penetrates the soil at the top of a slope treated with a soil binder, it is likely that the runoff will 
undercut the stabilized soil layer and discharge at a point further down slope

 Soil binders do not hold up to pedestrian or vehicular traffic across treated areas
 Soil binders may not penetrate soil surfaces made up primarily of silt and clay, particularly when 

compacted
 Some soil binders may not perform well with low relative humidity. Under rainy conditions, some 

agents may become slippery or leach out of the soil
 Soil binders may not cure if low temperatures occur within 24 hours of application
 The water quality impacts of soil binders are relatively unknown and some may have water 

quality impacts due to their chemical makeup
 A sampling and analysis plan must be incorporated into the SWPPP as soil binders could be a 

source of non-visible pollutants

Implementation: General Considerations
 Regional soil types will dictate appropriate soil binders to be used
 A soil binder must be environmentally benign (non-toxic to plant and animal life), easy to apply, 

easy to maintain, economical, and should not stain paved or painted surfaces. Soil binders 
should not pollute stormwater

 Some soil binders may not be compatible with existing vegetation
 Performance of soil binders depends on temperature, humidity, and traffic across treated areas
 Avoid over spray onto roads, sidewalks, drainage channels, existing vegetation, etc

Selecting a Soil Binder
Properties of common soil binders used for erosion control are provided on Table 1 at the end of 
this BMP. Use Table 1 to select an appropriate soil binder. Refer to WE-1, Wind Erosion 
Control, for dust control soil binders.

Factors to consider when selecting a soil binder include the following:

 Suitability to situation - Consider where the soil binder will be applied, if it needs a high 
resistance to leaching or abrasion, and whether it needs to be compatible with any existing 
vegetation. Determine the length of time soil stabilization will be needed, and if the soil binder 
will be placed in an area where it will degrade rapidly. In general, slope steepness is not a 
discriminating factor for the listed soil binders

 Soil types and surface materials - Fines and moisture content are key properties of 
surface materials. Consider a soil binder's ability to penetrate, likelihood of leaching, and ability 
to form a surface crust on the surface materials
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Slope (H:V): Flat 4:1 3:1 2:1 1:1

lb/acre: 40 45 50 60 70

 Frequency of application - The frequency of application can be affected by subgrade 
conditions, surface type, climate, and maintenance schedule. Frequent applications could lead 
to high costs. Application frequency may be minimized if the soil binder has good penetration, 
low evaporation, and good longevity. Consider also that frequent application will require 
frequent equipment clean up

Plant-Material Based (Short Lived) Binders
Guar: Guar is a non-toxic, biodegradable, natural galactomannan based hydrocolloid treated 
with dispersant agents for easy field mixing. It should be mixed with water at the rate of 11 to 15 lb. 
per 1,000 gallons. Recommended minimum application rates are as follows: Application Rates 
for Guar Soil Stabilizer

Psyllium: Psyllium is composed of the finely ground muciloid coating of plantago seeds that is 
applied as a dry powder or in a wet slurry to the surface of the soil. It dries to form a firm but 
rewettable membrane that binds soil particles together but permits germination and growth of seed. 
Psyllium requires 12 to 18 hours drying time. Application rates should be from 80 to 200 lb. /acre, 
with enough water in solution to allow for a uniform slurry flow.

Starch: Starch is non-ionic, cold-water soluble (pre-gelatinized) granular cornstarch. The material 
is mixed with water and applied at the rate of 150 lb. /acre. Approximate drying time is 9 to 12 
hours.

Plant-Material Based (Long Lived) Binders
Pitch and Rosin Emulsion: Generally, a non-ionic pitch and rosin emulsion has a minimum 
solids content of 48%. The rosin should be a minimum of 26% of the total solids content. The 
soil stabilizer should be non-corrosive, water dilutable emulsion that upon application cures to a 
water insoluble binding and cementing agent. For soil erosion control applications, the emulsion is 
diluted and should be applied as follows:

 For clayey soil: 5 parts water to 1 part emulsion
 For sandy soil: 10 parts water to 1 part emulsion

Application can be by water truck or hydraulic seeder with the emulsion and product mixture 
applied at the rate specified by the manufacturer.
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Slope Gradient
(H:V) lb/acre

Flat to 5:1 3.0 – 5.0

5:1 to 3:1 5.0 – 10.0

2:2 to 1:1 10.0 – 20.0

Polymeric Emulsion Blend Binders
Acrylic Copolymers and Polymers:  Polymeric soil stabilizers should consist of a liquid or 
solid polymer or copolymer with an acrylic base that contains a minimum of 55% solids. The 
polymeric compound should be handled and mixed in a manner that will not cause foaming or 
should contain an anti-foaming agent. The polymeric emulsion should not exceed its shelf life or 
expiration date; manufacturers should provide the expiration date. Polymeric soil stabilizer 
should be readily miscible in water, non-injurious to seed or animal life, non-flammable, should 
provide surface soil stabilization for various soil types without totally inhibiting water infiltration, and 
should not re-emulsify when cured. The applied compound should air cure within a maximum of 36 
to 48 hours. Liquid copolymer should be diluted at a rate of 10 parts water to 1 part polymer and 
the mixture applied to soil at a rate of 1,175 gallons/acre.

Liquid Polymers of Methacrylates and Acrylates: This material consists of a tackifier/sealer that 
is a liquid polymer of methacrylates and acrylates. It is an aqueous 100% acrylic emulsion blend of 
40% solids by volume that is free from styrene, acetate, vinyl, ethoxylated surfactants or silicates. 
For soil stabilization applications, it is diluted with water in accordance with manufacturer’s 
recommendations, and applied with a hydraulic seeder at the rate of 20 gallons/acre. Drying time is 
12 to 18 hours after application.

Copolymers of Sodium Acrylates and 
Acrylamides: These materials are non-toxic, 
dry powders that are copolymers of sodium 
acrylate and acrylamide. They are mixed with 
water and applied to the soil surface for erosion 
control at rates that are determined by slope 
gradient.

Poly-Acrylamide and Copolymer of Acrylamide: Linear copolymer polyacrylamide is packaged 
as a dry flowable solid. When used as a stand-alone stabilizer, it is diluted at a rate of

11lb/1,000 gal of water and applied at the rate of 5.0 lb. /acre.

Hydro-Colloid Polymers:  Hydro-Colloid Polymers are various combinations of dry flowable 
poly-acrylamides, co-polymers, and hydro-colloid polymers that are mixed with water and applied 
to the soil surface at rates of 55 to 60 lb. /acre. Drying times are 0 to 4 hours.

Cementitious-Based Binders
Gypsum: This is a formulated gypsum based product that readily mixes with water and mulch to 
form a thin protective crust on the soil surface. It is composed of high purity gypsum that is ground, 
calcined and processed into calcium sulfate hemihydrate with a minimum purity of 86%. It is mixed 
in a hydraulic seeder and applied at rates 4,000 to 12,000 lb. /acre. Drying time is 4 to 8 hours.
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Applying Soil Binders
After selecting an appropriate soil binder, the untreated soil surface must be prepared before 
applying the soil binder. The untreated soil surface must contain sufficient moisture to assist the 
agent in achieving uniform distribution. In general, the following steps should be followed:

 Follow manufacturer’s written recommendations for application rates, pre-wetting of application 
area, and cleaning of equipment after use

 Prior to application, roughen embankment and fill areas
 Consider the drying time for the selected soil binder and apply with sufficient time before 

anticipated rainfall. Soil binders should not be applied during or immediately before rainfall
 Avoid over spray onto roads, sidewalks, drainage channels, sound walls, existing vegetation, 

etc
 Soil binders should not be applied to frozen soil, areas with standing water, under freezing or 

rainy conditions, or when the temperature is below 40°F during the curing period. More than one 
treatment is often necessary, although the second treatment may be diluted or have a lower 
application rate

 Generally, soil binders require a minimum curing time of 24 hours before they are fully effective. 
Refer to manufacturer's instructions for specific cure time

For liquid agents: Crown or slope ground to avoid ponding. Uniformly pre-wet ground at 0.03 to 
0.3 gal/yd. or according to manufacturer’s recommendations.

 Apply solution under pressure. Overlap solution 6 to 12 in
 Allow treated area to cure for the time recommended by the manufacturer, typically at least 24 

hours
 Apply second treatment before first treatment becomes ineffective, using a 50% application rate
 In low humidity, reactivate chemicals by re-wetting with water at 0.1 to 0.2 gal/yd

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, 

weekly during the rainy season, and at two-week intervals during the non-rainy season
 Areas where erosion is evident m u s t  be repaired and BMPs re-applied as soon as 

possible. Care should be exercised to minimize the damage to protected areas while making 
repairs, as any area damaged will require re-application of BMPs

 Reapply the selected soil binder as needed to maintain effectiveness
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Table 1 Properties of Soil Binders for Erosion Control

Binder TypeEvaluation Criteria
Plant Material
Based (Short 
Lived)

Plant Material
Based (Long 
Lived)

Polymeric Emulsion 
Blends

Cementitious-
Based Binders

Relative Cost Low Low Low Low
Resistance to 
Leaching

High High Low to Moderate Moderate

Resistance to 
Abrasion

Moderate Low Moderate to High Moderate to High

Longevity Short to Medium Medium Medium to Long Medium

Minimum Curing 
Time before Rain

9 to 18 hours 19 to 24 hours 0 to 24 hours 4 to 8 hours

Compatibility with 
Existing Vegetation

Good Poor Poor Poor

Mode of 
Degradation

Biodegradable Biodegradable Photodegradable/
Chemically 
Degradable

Photodegradable/
Chemically
Degradable

Labor Intensive No No No No

Specialized 
Application
Equipment

Water Truck or
Hydraulic Mulcher

Water Truck or
Hydraulic Mulcher

Water Truck or
Hydraulic Mulcher

Water Truck or
Hydraulic Mulcher

Liquid/Powder Powder Liquid Liquid/Powder Powder

Surface Crusting Yes, but dissolves 
on rewetting

Yes Yes, but dissolves on 
rewetting

Yes

Clean Up Water Water Water Water

Erosion Control
Application Rate

Varies Varies Varies 4,000 to 12,000 
lbs./acre

STRAW MULCH EC-6
Description and Purpose
Straw mulch consists of placing a uniform layer of straw and incorporating it into the soil with a 
studded roller or anchoring it with a tackifier stabilizing emulsion. Straw mulch protects the soil 
surface from the impact of raindrops, preventing soil particles from becoming dislodged.

Suitable Applications
Straw mulch is suitable for soil-disturbed areas that require temporary protection until permanent 
stabilization is established. Straw mulch is typically used for erosion control on disturbed areas 
until soils can be prepared for permanent vegetation. Straw mulch is also used in combination 
with temporary and/or permanent seeding strategies to enhance plant establishment.
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Limitations
 Availability of straw and straw blowing equipment may be limited just prior to the rainy season 

and prior to storms due to high demand
 There is a potential for introduction of weed seed and unwanted plant material
 When straw blowers are used to apply straw mulch, the treatment areas must be within 150 ft. 

of a road or surface capable of supporting trucks
 Straw mulch applied by hand is more time intensive and potentially costly
 Wind may limit application of straw and blow straw into undesired locations
 May have to be removed prior to permanent seeding or prior to further earthwork. “Punching” of 

straw does not work in sandy soils, necessitating the use of tackifiers

Implementation
 Straw will be derived from wheat, rice, or barley. Where required by the plans, specifications, 

permits, or environmental documents, native grass straw will be used
 A tackifier is the preferred method for anchoring straw mulch to the soil on slopes
 Crimping, punch roller-type rollers, or track walking may also be used to incorporate straw 

mulch into the soil on slopes. Track walking will only be used where other methods are 
impractical

 Avoid placing straw onto roads, sidewalks, drainage channels, sound walls, existing vegetation, 
etc

 Straw mulch with tackifier will not be applied during or immediately before rainfall

Application Procedures
 Apply straw at a minimum rate of 4,000 lb. /acre, either by machine or by hand distribution. 
 Roughen embankments and fill rills before placing the straw mulch by rolling with a crimping or 

punching type roller or by track walking
 Evenly distribute straw mulch on the soil surface
 Anchor straw mulch to the soil surface by "punching" it into the soil mechanically (incorporating). 

Alternatively, use a tackifier to adhere straw fibers
 Methods for holding the straw mulch in place depend upon the slope steepness, accessibility, 

soil conditions, and longevity
 On small areas, a spade or shovel can be used to punch in straw mulch
 On slopes with soils that are stable enough and of sufficient gradient to safely support 

construction equipment without contributing to compaction and instability problems, straw can 
be "punched" into the ground using a knife blade roller or a straight bladed coulter, known 
commercially as a "crimper"

 On small areas and/or steep slopes, straw can also be held in place using plastic netting or jute. 
The netting will be held in place using 11 gauge wire staples, geotextile pins, or wooden stakes 
as described in EC-7, Geotextiles and Mats

 A tackifier acts to glue the straw fibers together and to the soil surface. The tackifier shall be 
selected based on longevity and ability to hold the fibers in place. A tackifier is typically applied 
at a rate of 125 lb. /acre. In windy conditions, the rates are typically 180 lb./acre
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Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible
 Care should be exercised to minimize the damage to protected areas while making repairs, as 

any area damaged will require re-application of BMPs
 The key consideration in inspection and maintenance is that the straw needs to last long 

enough to achieve erosion control objectives
 Maintain an unbroken, temporary mulched ground cover while disturbed soil areas are inactive. 

Repair any damaged ground cover and re-mulch exposed areas
 Reapplication of straw mulch and tackifier may be required to maintain effective soil stabilization 

over disturbed areas and slopes

GEOTEXTILES AND MATS EC-7
Description and Purpose
Mattings of natural materials are used to cover the soil surface to reduce erosion from rainfall 
impact, hold soil in place, and absorb and hold moisture near the soil surface. Additionally, 
matting may be used to stabilize soils until vegetation is established.

Suitable Applications
Mattings are commonly applied on short, steep slopes where erosion hazard is high and vegetation 
will be slow to establish. Mattings are also used on stream banks where moving water at 
velocities between 3 ft. /s and 6 ft. /s are likely to wash out new vegetation and in areas where the 
soil surface is disturbed and where existing vegetation has been removed. Matting may also be 
used when seeding cannot occur (e.g., late season construction and/or the arrival of an early rain 
season). Erosion control matting should be considered when the soils are fine-grained and 
potentially erosive. These measures should be considered in the following situations.

 Steep slopes, generally steeper than 3:1 (H:V)
 Slopes where the erosion potential is high
 Slopes and disturbed soils where mulch must be anchored
 Disturbed areas where plants are slow to develop
 Channels with flows exceeding 3.3 ft./s
 Channels to be vegetated
 Stockpiles
 Slopes adjacent to water bodies of Environmentally Sensitive Areas (ESAs)
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Limitations
 Properly installed matting’s provide excellent erosion control but do so at relatively high cost. 

This high cost typically limits the use of mattings to areas of concentrated channel flow and 
steep slopes

 Matting’s are more costly than other BMP practices, limiting their use to areas where other 
BMPs are ineffective (e.g. channels, steep slopes)

 Installation is critical and requires experienced contractors. The contractor should install the 
matting material in such a manner that continuous contact between the material and the soil 
occurs

 Geotextiles and Mats may delay seed germination, due to reduction in soil temperature
 Blankets and mats are generally not suitable for excessively rocky sites or areas where the final 

vegetation will be mowed (since staples and netting can catch in mowers)
 Blankets and mats must be removed and disposed of prior to application of permanent soil 

stabilization measures
 Plastic sheeting is easily vandalized, easily torn, photodegradable, and must be disposed of at a 

landfill
 Plastic results in 100% runoff, which may cause serious erosion problems in the areas receiving 

the increased flow
 The use of plastic should be limited to covering stockpiles or very small graded areas for short 

periods of time (such as through one imminent storm event) until alternative measures, such as 
seeding and mulching, may be installed

 Geotextiles, mats, plastic covers, and erosion control covers have maximum flow rate 
limitations; consult the manufacturer for proper selection

 Not suitable for areas that have heavy foot traffic (tripping hazard) – e.g., pad areas around 
buildings under construction

Implementation
Material Selection

Organic matting materials have been found to be effective where re-vegetation will be provided by 
re-seeding. The choice of matting should be based on the size of area, side slopes, surface 
conditions such as hardness, moisture, weed growth, and availability of materials.

The following natural and synthetic mattings are commonly used: Geotextiles

Material should be a woven polypropylene fabric with minimum thickness of 0.06 in., minimum 
width of 12 ft. and should have minimum tensile strength of 150 lbs. (warp); 80 lbs. (fill) in 
conformance with the requirements in ASTM Designation: D 4632. The permittivity of the fabric 
should be approximately 0.07 sec in conformance with the requirements in ASTM Designation:
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D4491. The fabric should have an ultraviolet (UV) stability of 70 percent in conformance with the 
requirements in ASTM designation: D4355. Geotextile blankets must be secured in place with wire 
staples or sandbags and by keying into tops of slopes to prevent infiltration of surface waters 
under geotextile. Staples should be made of minimum 11 gauge steel wire and should be U-
shaped with 8 in. legs and 2 in. crown. Geotextiles may be reused if they are suitable for the use 
intended.

Plastic Covers
 Plastic sheeting should have a minimum thickness of 6 mils, and must be keyed in at the top of 

slope and firmly held in place with sandbags or other weights placed no more than 10 ft. apart. 
Seams are typically taped or weighted down their entire length, and there should be at least a 
12 in. to 24 in. overlap of all seams. Edges should be embedded a minimum of 6 in. in soil

 All sheeting must be inspected periodically after installation and after significant rainstorms to 
check for erosion, undermining, and anchorage failure. Any failures must be repaired 
immediately. If washout or breakages occur, the material should be re- installed after repairing 
the damage to the slope

Erosion Control Blankets/Mats: Biodegradable rolled erosion control products (RECPs) are 
typically composed of jute fibers, curled wood fibers, straw, coconut fiber, or a combination of these 
materials. In order for an RECP to be considered 100% biodegradable, the netting, sewing 
or adhesive system that holds the biodegradable mulch fibers together must also be 
biodegradable.

Jute is a natural fiber that is made into a yarn that is loosely woven into a biodegradable mesh. It 
is designed to be used in conjunction with vegetation and has longevity of approximately one year. 
The material is supplied in rolled strips, which should be secured to the soil with U-shaped staples 
or stakes in accordance with manufacturers’ recommendations.

Excelsior (curled wood fiber) blanket material should consist of machine produced mats of curled 
wood excelsior with 80 percent of the fiber 6 in. or longer. The excelsior blanket should be of 
consistent thickness. The wood fiber must be evenly distributed over the entire area of the blanket. 
The top surface of the blanket should be covered with a photodegradable extruded plastic mesh. 
The blanket should be smolder resistant without the use of chemical additives and should be non-
toxic and non-injurious to plant and animal life. Excelsior blankets should be furnished in rolled 
strips, a minimum of 48 in. wide, and should have an average weight of 0.8 lb./yd., ±10 percent, 
at the time of manufacture. Excelsior blankets must be secured in place with wire staples. Staples 
should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. legs and 2 in. 
crown.
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Straw blankets should be machine produced mats of straw with a lightweight biodegradable 
netting top layer. The straw should be attached to the netting with biodegradable thread or glue 
strips. The straw blanket should be of consistent thickness. The straw should be evenly distributed 
over the entire area of the blanket. Straw blanket should be furnished in rolled strips  a minimum 
of 6.5 ft. wide, a minimum of 80 ft. long and a minimum of 0.5 lb. /yd. Straw blankets must be 
secured in place with wire staples. Staples should be made of minimum 11 gauge steel wire and 
should be U-shaped with 8 in. legs and 2 in. crown.

Wood fiber blankets are composed of biodegradable fiber mulch with extruded plastic netting held 
together with adhesives. The material is designed to enhance re-vegetation. The material is 
furnished in rolled strips, which must be secured to the ground with U-shaped staples or 
stakes in accordance with manufacturers’ recommendations.

Coconut fiber blankets should be machine produced mats of 100 percent coconut fiber with 
biodegradable netting on the top and bottom. The coconut fiber should be attached to the 
netting with biodegradable thread or glue strips. The coconut fiber blanket should be of consistent 
thickness. The coconut fiber should be evenly distributed over the entire area of the blanket. 
Coconut fiber blanket should be furnished in rolled strips with a minimum of 6.5 ft. wide, a 
minimum of 80 ft. long and a minimum of 0.5 lb. /yd. Coconut fiber blankets must be secured in 
place with wire staples. Staples should be made of minimum 11 gauge steel wire and should be U-
shaped with 8 in. legs and 2 in. crown.

Coconut fiber mesh is a thin permeable membrane made from coconut or corn fiber that is 
spun into a yarn and woven into a biodegradable mat. It is designed to be used in conjunction with 
vegetation and typically has longevity of several years. The material is supplied in rolled strips, 
which must be secured to the soil with U-shaped staples or stakes in accordance with 
manufacturers’ recommendations.

Straw coconut fiber blankets should be machine-produced mats of 70 percent straw and 30 
percent coconut fiber with a biodegradable netting top layer and a biodegradable bottom net. 
The straw and coconut fiber should be attached to the netting with biodegradable thread or glue 
strips. The straw coconut fiber blanket should be of consistent thickness. The straw and coconut 
fiber should be evenly distributed over the entire area of the blanket. Straw coconut fiber blanket 
should be furnished in rolled strips a minimum of 6.5 ft. wide, a minimum of 80 ft. long, and a 
minimum of 0.5 lb. /yd. Straw coconut fiber blankets must be secured in place with wire staples. 
Staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8 in. 
legs and 2 in. crown.

Non-biodegradable RECPs are typically composed of polypropylene, polyethylene, nylon or other 
synthetic fibers. In some cases, a combination of biodegradable and synthetic fibers is used to 
construct the RECP. Netting used to hold these fibers together is typically non- biodegradable as 
well.
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Plastic netting is a lightweight biaxially oriented netting designed for securing loose mulches 
like straw or paper to soil surfaces to establish vegetation. The netting is photodegradable. The 
netting is supplied in rolled strips, which must be secured with U-shaped staples or stakes in 
accordance with manufacturers’ recommendations.

Plastic mesh is an open weave geotextile that is composed of an extruded synthetic fiber 
woven into a mesh with an opening size of less than ¼ in. It is used with revegetation or may be 
used to secure loose fiber such as straw to the ground. The material is supplied in rolled strips, 
which must be secured to the soil with U-shaped staples or stakes in accordance with 
manufacturers’ recommendations.

Synthetic fiber with netting is a mat that is composed of durable synthetic fibers treated to 
resist chemicals and ultraviolet light. The mat is a dense; three-dimensional mesh of synthetic 
(typically polyolefin) fibers stitched between two polypropylene nets. The mats are designed to be 
re-vegetated and provide a permanent composite system of soil, roots, and geomatrix. The 
material is furnished in rolled strips, which must be secured with U-shaped staples or stakes in 
accordance with manufacturers’ recommendations.

Bonded synthetic fibers consist of a three-d imens iona l  geomatrix nylon (or other 
synthetic) matting. Typically, it has more than 90 percent open area, which facilitates root growth. 
It’s tough root reinforcing system anchors vegetation and protects against hydraulic lift and shear 
forces created by high volume discharges. It can be installed over prepared soil, followed by 
seeding into the mat. Once vegetated, it becomes an invisible composite system of soil, roots, and 
geomatrix. The material is furnished in rolled strips that must be secured with U-shaped staples or 
stakes in accordance with manufacturers’ recommendations.

Combination synthetic and biodegradable RECPs consist of biodegradable fibers, such as 
wood fiber or coconut fiber, with a heavy polypropylene net stitched to the top and a high 
strength continuous filament geomatrix or net stitched to the bottom. The material is designed to 
enhance re-vegetation. The material is furnished in rolled strips, which must be secured with U- 
shaped staples or stakes in accordance with manufacturers’ recommendations.

Site Preparation
 Proper site preparation is essential to ensure complete contact of the blanket or matting with the 

soil
 Grade and shape the area of installation
 Remove all rocks, clods, vegetation, or other obstructions so that the installed blankets or mats 

will have complete, direct contact with the soil
 Prepare seedbed by loosening 2 to 3 in. of topsoil
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Seeding
Seed the area before blanket installation for erosion control and revegetation. Seeding after mat 
installation is often specified for turf reinforcement application. When seeding prior to blanket 
installation, all check slots and other areas disturbed during installation must be re-seeded. Where 
soil filling is specified, seed the matting and the entire disturbed area after installation and prior 
to filling the mat with soil.

Fertilize and seed in accordance with seeding specifications or other types of landscaping 
plans. When using jute matting on a seeded area, apply approximately half the seed before laying 
the mat and the remainder after laying the mat. The protective matting can be laid over areas 
where grass has been planted and the seedlings have emerged. Where vines or other ground 
covers are to be planted, lay the protective matting first and then plant through matting according 
to design of planting.

Check Slots
Check slots are made of glass fiber strips, excelsior matting strips or tight folded jute matting 
blanket or strips for use on steep, highly erodible watercourses. The check slots are placed in 
narrow trenches 6 to 12 in. deep across the channel and left flush with the soil surface. They are to 
cover the full cross section of designed flow. 

Laying and Securing Matting
 Before laying the matting, all check slots should be installed and the friable seedbed made free 

from clods, rocks, and roots. The surface should be compacted and finished according to the 
requirements of the manufacturer’s recommendations

 Mechanical or manual lay down equipment should be capable of handling full rolls of fabric and 
laying the fabric smoothly without wrinkles or folds. The equipment should meet the fabric 
manufacturer’s recommendations or equivalent standards

Anchoring
 U-shaped wire staples, metal geotextile stake pins, or triangular wooden stakes can be used to 

anchor mats and blankets to the ground surface
 Wire staples should be made of minimum 11 gauge steel wire and should be U-shaped with 8 

in. legs and 2 in. crown
 Metal stake pins should be 0.188 in. diameter steel with a 1.5 in. steel washer at the head of the 

pin, and 8 in. in length
 Wire staples and metal stakes should be driven flush to the soil surface
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Installation on Slopes
Installation should be in accordance with the manufacturer's recommendations. In general, 
these will be as follows:

 Begin at the top of the slope and anchor the blanket in a 6 in. deep by 6 in. wide trench. Backfill 
trench and tamp earth firmly

 Unroll blanket down slope in the direction of water flow
 Overlap the edges of adjacent parallel rolls 2 to 3 in. and staple every 3 ft
 When blankets must be spliced, place blankets end over end (shingle style) with 6 in. overlap. 

Staple through overlapped area, approximately 12 in. apart
 Lay blankets loosely and maintain direct contact with the soil. Do not stretch
 Staple blankets sufficiently to anchor blanket and maintain contact with the soil. Staples should 

be placed down the center and staggered with the staples placed along the edges. Steep 
slopes, 1:1 (H: V) to 2:1 (H: V), require a minimum of 2 staples/yd2. Moderate slopes, 2:1 (H:V) 
to 3:1 (H:V), require a minimum of 1 ½ staples/yd2

Installation in Channels
Installation should be in accordance with the manufacturer's recommendations. In general, 
these will be as follows:

 Dig initial anchor trench 12 in. deep and 6 in. wide across the channel at the lower end of the 
project area

 Excavate intermittent check slots, 6 in. deep and 6 in. wide across the channel at 25 to 30 ft. 
intervals along the channels

 Cut longitudinal channel anchor trenches 4 in. deep and 4 in. wide along each side of the 
installation to bury edges of matting, whenever possible extend matting 2 to 3 in. above the 
crest of the channel side slopes

 Beginning at the downstream end and in the center of the channel, place the initial end of the 
first roll in the anchor trench and secure with fastening devices at 12 in. intervals. Note: matting 
will initially be upside down in anchor trench

 In the same manner, position adjacent rolls in anchor trench, overlapping the preceding roll a 
minimum of 3 in

 Secure these initial ends of mats with anchors at 12 in. intervals, backfill and compact soil
 Unroll center strip of matting upstream. Stop at next check slot or terminal anchor trench. Unroll 

adjacent mats upstream in similar fashion, maintaining a 3 in. overlap
 Fold and secure all rolls of matting snugly into all transverse check slots. Lay mat in the bottom 

of the slot then fold back against it. Anchor through both layers of mat at 12 in. intervals, then 
backfill and compact soil. Continue rolling all mat widths upstream to the next check slot or 
terminal anchor trench

 Alternate method for non-critical installations: Place two rows of anchors on 6 in. centers at 25 
to 30 ft. intervals in lieu of excavated check slots

 Staple shingled lap spliced ends a minimum of 12 in. apart on 12 in. intervals
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 Place edges of outside mats in previously excavated longitudinal slots; anchor using prescribed 
staple pattern, backfill, and compact soil

 Anchor, fill, and compact upstream end of mat in a 12 in. by 6 in. terminal trench
 Secure mat to ground surface using U-shaped wire staples, geotextile pins, or wooden stakes. 

Seed and fill turf reinforcement matting with soil, if specified

Soil Filling (if specified for turf reinforcement)
Always consult the manufacturer's recommendations for installation. Do not drive tracked or heavy 
equipment over mat. Avoid any traffic over matting if loose or wet soil conditions exist. Use 
shovels, rakes, or brooms for fine grading and touch up. Smooth out soil filling just exposing top 
netting of mat.

Temporary Soil Stabilization Removal

Temporary soil stabilization removed from the site of the work must be disposed of if 
necessary.

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season, and at two-
week intervals during the non-rainy season

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur.

 Areas where erosion is evident shall be repaired and BMPs reapplied as soon as possible. Care 
should be exercised to minimize the damage to protected areas while making repairs, as any 
area damaged will require reapplication of BMPs

If washout or breakage occurs, re-install the material after repairing the damage to the slope or 
channel. Make sure matting is uniformly in contact with the soil. Check that all the lap joints are 
secure. Check that staples are flush with the ground. Check that disturbed areas are seeded.

WOOD MULCHING EC-8
Description and Purpose
Wood mulching consist of applying a mixture of shredded wood mulch, bark, or compost to 
disturbed soils. The primary function of wood mulching is to reduce erosion by protecting bare soil 
from rainfall impact, increasing infiltration, and reducing runoff.

Suitable Applications
Wood mulching is suitable for disturbed soil areas requiring temporary protection until permanent 
stabilization is established.
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Limitations
Not suitable for use on slopes steeper than 3:1 (H: V). Best suited to flat areas or gentle slopes 
or 5:1 (H: V) or flatter.

 Wood mulch and compost may introduce unwanted species
 Not suitable for areas exposed to concentrated flows
 May need to be removed prior to further earthwork

Implementation
Mulch Selection

There are many types of mulches. Selection of the appropriate type of mulch should be based on 
the type of application, site conditions, and compatibility with planned or future uses.

Application Procedures

Prior to application, after existing vegetation has been removed, roughen embankment and fill 
areas by rolling with a device such as a punching type roller or by track walking. The construction 
application procedures for mulches vary significantly depending upon the type of mulching method 
specified. Two methods are highlighted here:

Green Material: This type of mulch is produced by the recycling of vegetation trimmings such as 
grass, shredded shrubs, and trees. Methods of application are generally by hand although 
pneumatic methods are available.

 Green material can be used as a temporary ground cover with or without seeding
 The green material should be evenly distributed on site to a depth of not more than 2 in

Shredded Wood: Suitable for ground cover in ornamental or revegetated plantings.

 Shredded wood/bark is conditionally suitable. See note under limitations
 Distribute by hand or use pneumatic methods
 Evenly distribute the mulch across the soil surface to a depth of 2 to 3 in
 Avoid mulch placement onto roads, sidewalks, drainage channels, existing vegetation, etc

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Areas where erosion is evident shall be repaired and BMPs reapplied as soon as possible. Care 

should be exercised to minimize the damage to protected areas while making repairs, as any 
area damaged will require reapplication of BMPs

 Regardless of the mulching technique selected, the key consideration in inspection and 
maintenance is that the mulch needs to last long enough to achieve erosion control objectives. If 
the mulch is applied as a standalone erosion control method over disturbed areas (without 
seed), it should last the length of time the site will remain barren or until final re-grading and 
revegetation
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 Where vegetation is not the ultimate cover, such as ornamental and landscape applications of 
bark or wood chips, inspection and maintenance should focus on longevity and integrity of the 
mulch

 Reapply mulch when bare earth becomes visible

EARTH DIKES AND DRAINAGE SWALES EC-9
Description and Purpose
An earth dike is a temporary berm or ridge of compacted soil used to divert runoff or channel water 
to a desired location. A drainage swale is a shaped and sloped depression in the soil surface used 
to convey runoff to a desired location. Earth dikes and drainage swales are used to divert off 
site runoff around the construction site, divert runoff from stabilized areas and disturbed 
areas, and direct runoff into sediment basins or traps.

Suitable Applications
Earth dikes and drainage swales are suitable for use, individually or together, where runoff 
needs to be diverted from one area and conveyed to another.

Earth dikes and drainage swales may be used:

 To convey surface runoff down sloping land
 To intercept and divert runoff to avoid sheet flow over sloped surfaces
 To divert and direct runoff towards a stabilized watercourse, drainage pipe or channel
 To intercept runoff from paved surfaces
 Below steep grades where runoff begins to concentrate
 Along roadways and facility improvements subject to flood drainage
 At the top of slopes to divert run-on from adjacent or undisturbed slopes
 At bottom and mid slope locations to intercept sheet flow and convey concentrated flows
 Divert sediment laden runoff into sediment basins or traps

Limitations
Dikes should not be used for drainage areas greater than 10 acres or along slopes greater than 10 
percent. For larger areas, more permanent drainage structures should be built. All drainage 
structures should be built in compliance with local municipal requirements.

 Earth dikes may create more disturbed area on site and become barriers to construction 
equipment

 Earth dikes must be stabilized immediately, which adds cost and maintenance concerns
 Diverted stormwater may cause downstream flood damage
 Dikes should not be constructed of soils that may be easily eroded
 Regrading the site to remove the dike may add additional cost
 Temporary drains and swales or any other diversion of runoff should not adversely impact 

upstream or downstream properties
 Temporary drains and swales must conform to local floodplain management requirements
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 Earth dikes/drainage swales are not suitable as sediment trapping devices
 It may be necessary to use other soil stabilization and sediment controls such as check dams, 

plastics, and blankets, to prevent scour and erosion in newly graded dikes, swales, and ditches

Implementation
The temporary earth dike is a berm or ridge of compacted soil, located in such a manner as to 
divert stormwater to a sediment trapping device or a stabilized outlet, thereby reducing the 
potential for erosion and offsite sedimentation. Earth dikes can also be used to divert runoff from off 
site and from undisturbed areas away from disturbed areas and to divert sheet flows away from 
unprotected slopes.

 An earth dike does not itself control erosion or remove sediment from runoff. A dike prevents 
erosion by directing runoff to an erosion control device such as a sediment trap or directing 
runoff away from an erodible area. Temporary diversion dikes should not adversely impact 
adjacent properties and must conform to local floodplain management regulations, and should 
not be used in areas with slopes steeper than 10%

 Slopes that are formed during cut and fill operations should be protected from erosion by runoff. 
A combination of a temporary drainage swale and an earth dike at the top of a slope can divert 
runoff to a location where it can be brought to the bottom of the slope (see EC-11, Slope 
Drains). A combination dike and swale is easily constructed by a single pass of a bulldozer or 
grader and compacted by a second pass of the tracks or wheels over the ridge. Diversion 
structures should be installed when the site is initially graded and remain in place until post 
construction BMPs are installed and the slopes are stabilized

 Diversion practices concentrate surface runoff, increasing its velocity and erosive force
 Thus, the flow out of the drain or swale must be directed onto a stabilized area or into a grade 

stabilization structure. If significant erosion will occur, a swale should be stabilized using 
vegetation, chemical treatment, rock rip-rap, matting, or other physical means of stabilization. 
Any drain or swale that conveys sediment-laden runoff must be diverted into a sediment basin 
or trap before it is discharged from the site

General
 Care must be applied to correctly size and locate earth dikes, drainage swales
 Excessively steep, unlined dikes, and swales are subject to erosion and gully formation
 Conveyances should be stabilized
 Use a lined ditch for high flow velocities
 Select flow velocity based on careful evaluation of the risks due to erosion of the measure, soil 

types, overtopping, flow backups, washout, and drainage flow patterns for each project
 Compact any fills to prevent unequal settlement
 Do not divert runoff onto other property without securing written authorization from the property 

owner
 When possible, install and utilize permanent dikes, swales, and ditches early in the construction 

process
 Provide stabilized outlets
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Earth Dikes
Temporary earth dikes are a practical, inexpensive BMP used to divert stormwater runoff. 
Temporary diversion dikes should be installed in the following manner:

 All dikes should be compacted by earth moving equipment
 All dikes should have positive drainage to an outlet
 All dikes should have 2:1 or flatter side slopes, 18 in. minimum height, and a minimum top 

width of 24 in. Wide top widths and flat slopes are usually needed at crossings for construction 
traffic

 The outlet from the earth dike must function with a minimum of erosion. Runoff should be 
conveyed to a sediment trapping device such as a Sediment Trap (SE-3) or Sediment Basin 
(SE-2) when either the dike channel or the drainage area above the dike are not adequately 
stabilized

 Temporary stabilization may be achieved using seed and mulching for slopes less than 5% 
and either rip-rap or sod for slopes in excess of 5%. In either case, stabilization of the earth 
dike should be completed immediately after construction or prior to the first rain

 If riprap is used to stabilize the channel formed along the toe of the dike, the following typical 
specifications apply

Channel Grade Riprap Stabilization
0.5-1.0% 4 in. Rock

1.1-2.0% 6 in. Rock

2.1-4.0% 8 in. Rock

4.1-5.0% 8 in. -12 in. Riprap

 The stone riprap, recycled concrete, etc. used for stabilization should be pressed into the soil 
with construction equipment

 Filter cloth may be used to cover dikes in use for long periods
 Construction activity on the earth dike should be kept to a minimum

Drainage Swales
Drainage swales are only effective if they are properly installed. Swales are more effective than 
dikes because they tend to be more stable. The combination of a swale with a dike on the downhill 
side is the most cost effective diversion.
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Standard engineering design criteria for small open channel and closed conveyance systems 
should be used (see the local drainage design manual). Unless local drainage design criteria 
state otherwise, drainage swales should be designed as follows:

 No more than 5 acres may drain to a temporary drainage swale
 Place drainage swales above or below, not on, a cut or fill slope
 Swale bottom width should be at least 2 ft
 Depth of the swale should be at least 18 in
 Side slopes should be 2:1 or flatter
 Drainage or swales should be laid at a grade of at least 1 percent, but not more than 15 percent
 The swale must not be overtopped by the peak discharge from a 10-year storm, irrespective of 

the design criteria stated above
 Remove all trees, stumps, obstructions, and other objectionable material from the swale when it 

is built
 Compact any fill material along the path of the swale
 Stabilize all swales immediately. Seed and mulch swales at a slope of less than 5 percent, and 

use rip-rap or sod for swales with a slope between 5 and 15 percent. For temporary swales, 
geotextiles and mats (EC-7) may provide immediate stabilization

 Irrigation may be required to establish sufficient vegetation to prevent erosion
 Do not operate construction vehicles across a swale unless a stabilized crossing is provided
 Permanent drainage facilities must be designed by a professional engineer (see the local 

drainage design criteria for proper design)
 At a minimum, the drainage swale should conform to predevelopment drainage patterns and 

capacities
 Construct the drainage swale with a positive grade to a stabilized outlet
 Provide erosion protection or energy dissipation measures if the flow out of the drainage swale 

can reach an erosive velocity

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 

occur
 Inspect ditches and berms for washouts. Replace lost riprap, damaged linings or soil stabilizers 

as needed
 Inspect channel linings, embankments, and beds of ditches and berms for erosion and 

accumulation of debris and sediment. Remove debris and sediment and repair linings and 
embankments as needed

 Temporary conveyances should be completely removed as soon as the surrounding drainage 
area has been stabilized or at the completion of construction
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VELOCITY DISSIPATION DEVICES EC-10
Description and Purpose
Outlet protection is a physical device composed of rock, grouted riprap, or concrete rubble, 
which is placed at the outlet of a pipe or channel to prevent scour of the soil caused by 
concentrated, high velocity flows.

Suitable Applications
Whenever discharge velocities and energies at the outlets of culverts, conduits, or channels are 
sufficient to erode the next downstream reach. This includes temporary diversion structures to 
divert run-on during construction.

These devices may be used at the following locations:

 Outlets of pipes, drains, culverts, slope drains, diversion ditches, swales, conduits, or channels
 Outlets located at the bottom of mild to steep slopes
 Discharge outlets that carry continuous flows of water
 Outlets subject to short, intense flows of water, such as flash floods
 Points where lined conveyances discharge to unlined conveyances

Limitations
 Large storms or high flows can wash away the rock outlet protection and leave the area 

susceptible to erosion
 Sediment captured by the rock outlet protection may be difficult to remove without removing the 

rock
 Outlet protection may negatively impact the channel habitat
 Grouted riprap may break up in areas of freeze and thaw
 If there is not adequate drainage, and water builds up behind grouted riprap, it may cause the 

grouted riprap to break up due to the resulting hydrostatic pressure

Implementation
General

Outlet protection is needed where discharge velocities and energies at the outlets of culverts, 
conduits, or channels are sufficient to erode the immediate downstream reach. This practice 
protects the outlet from developing small-eroded pools and protects against gully erosion resulting 
from scouring at a culvert mouth.
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Design and Layout

As with most channel design projects, depth of flow, roughness, gradient, side slopes, discharge 
rate, and velocity should be considered in the outlet design. Compliance to local and state 
regulations should also be considered while working in environmentally sensitive streambeds. The 
apron length and rock size gradation are determined using a combination of the discharge pipe 
diameter and estimate discharge rate: Select the longest apron length and largest rock size 
suggested by the pipe size and discharge rate. Where flows are conveyed in open channels such 
as ditches and swales, use the estimated discharge rate for selecting the apron length and rock 
size. Flows should be same as the culvert or channel design flow but never the less than the peak 
5 year flow for temporary structures planned for one rainy season, or the 10-year peak flow for 
temporary structures planned for two or three rainy seasons.

 There are many types of energy dissipaters, with rock being the one that is commonly used
 Best results are obtained when sound, durable, and angular rock is used
 Install riprap, grouted riprap, or concrete apron at selected outlet. Riprap aprons are best suited 

for temporary use during construction. Grouted or wired tied rock riprap can minimize 
maintenance requirements

 Rock outlet protection is usually less expensive and easier to install than concrete aprons or 
energy dissipaters. It also serves to trap sediment and reduce flow velocities

 Carefully place riprap to avoid damaging the filter fabric
 Stone 4 in. to 6 in. may be carefully dumped onto filter fabric from a height not to exceed 12 in
 Stone 8 in. to 12 in. must be hand placed onto filter fabric, or the filter fabric may be covered 

with 4 in. of gravel and the 8 in. to 12 in. rock may be dumped from a height not to exceed 16 in
 Stone greater than 12 in. will only be dumped onto filter fabric protected with a layer of gravel 

with a thickness equal to one-half the D50 rock size, and the dump height limited to twice the 
depth of the gravel protection layer thickness

 For proper operation of apron:  Align apron with receiving stream and keep straight throughout 
its length. If a curve is needed to fit site conditions, place it in upper section of apron

 Outlets on slopes steeper than 10 percent should have additional protection
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Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Inspect BMPs subjected to non-stormwater discharges daily while non-stormwater discharges 

occur
 Inspect apron for displacement of the riprap and damage to the underlying fabric. Repair fabric 

and replace riprap that has washed away. If riprap continues to wash away, consider using 
larger material

 Inspect for scour beneath the riprap and around the outlet. Repair damage to slopes or 
underlying filter fabric immediately

 Temporary devices should be completely removed as soon as the surrounding drainage area 
has been stabilized or at the completion of construction

Pipe Diameter inches Discharge ft3/s Apron Length, La ft.

Rip Rap D50

Diameter Min. 
inches12 5 10 10 13 4 6

18 10 20 30 40 10 16 23 26 6 8 12 16

24 30 40 50 60 16 26 26 30 8 8 12 16

SLOPE DRAINS EC-11
Description and Purpose
A slope drain is a pipe used to intercept and direct surface runoff or groundwater into a 
stabilized watercourse, trapping device, or stabilized area. Slope drains are used with earth 
dikes and drainage ditches to intercept and direct surface flow away from slope areas to protect cut 
or fill slopes.

Suitable Applications
 Where concentrated flow of surface runoff must be conveyed down a slope in order to prevent 

erosion
 Drainage for top of slope diversion dikes or swales
 Drainage for top of cut and fill slopes where water can accumulate
 Emergency spillway for a sediment basin
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Limitations
Installation is critical for effective use of the pipe slope drain to minimize potential gully erosion.

 Maximum drainage area per slope drain is 10 acres. (For large areas use a paved chute, rock 
lined channel, or additional pipes)

 Severe erosion may result when slope drains fail by overtopping, piping, or pipe separation
 During large storms, pipe slope drains may become clogged or over charged, forcing water 

around the pipe and causing extreme slope erosion
 If the sectional down drain is not sized correctly, the runoff can spill over the drain sides causing 

gully erosion and potential failure of the structure
 Dissipation of high flow velocities at the pipe outlet is required to avoid downstream erosion

Implementation
General

The slope drain is applicable for any construction site where concentrated surface runoff can 
accumulate and must be conveyed down the slope in order to prevent erosion. The slope drain is 
effective because it prevents the stormwater from flowing directly down the slope by confining all 
the runoff into an enclosed pipe or channel. Due to the time lag between grading slopes and 
installation of permanent stormwater collection systems and slope stabilization measures, 
temporary provisions to intercept runoff are sometimes necessary. Particularly in steep terrain, 
slope drains can protect unstabilized areas from erosion.

Installation

The slope drain may be a rigid pipe, such as corrugated metal, a flexible conduit, or a lined 
terrace drain with the inlet placed on the top of a slope and the outlet at the bottom of the slope. 
This BMP typically is used in combination with a diversion control, such as an earth dike or 
drainage swale at the top of the slope.

The following criteria must be considered when siting slope drains:

 Permanent structures included in the project plans can often serve as construction BMPs if 
implemented early. However, the permanent structure must meet or exceed the criteria for the 
temporary structure

 Inlet structures must be securely entrenched and compacted to avoid severe gully erosion
 Slope drains must be securely anchored to the slope, and must be adequately sized to carry the 

capacity of the design storm and associated forces
 Outlets must be stabilized with riprap, concrete or other type of energy dissipator, or directed 

into a stable sediment trap or basin. See EC-10, Velocity Dissipation Devices
 Debris racks are recommended at the inlet. Debris racks located several feet upstream of the 

inlet can usually be larger than racks at the inlet, and thus provide enhanced debris protection 
and less plugging
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 Safety racks are also recommended at the inlet and outlet of pipes where children or animals 
could become entrapped.

 Secure inlet and surround with dikes to prevent gully erosion and anchor pipe to slope.
 When using slope drains, limit drainage area to 10 acres per pipe. For larger areas, use a rock 

lined channel or a series of pipes.
 Size to convey at least the peak flow of a 10-year storm. The design storm is conservative due 

to the potential impact of system failures.

Maximum slope generally limited to 2:1 (H: V) as energy dissipation below steeper slopes is 
difficult.

 Direct surface runoff to slope drains with interceptor dikes. See BMP EC-9, Earth Dikes and 
Drainage Swales. Top of interceptor dikes should be 12 in. higher than the top of the slope drain

 Slope drains can be placed on or buried underneath the slope surface
 Recommended materials include both metal and plastic pipe, either corrugated or smooth wall. 

Concrete pipe can also be used

When installing slope drains:

 Install slope drains perpendicular to slope contours
 Compact soil around and under entrance, outlet, and along length of pipe
 Securely anchor and stabilize pipe and appurtenances into soil
 Check to ensure that pipe connections are watertight
 Protect area around inlet with filter cloth. Protect outlet with riprap or other energy dissipation 

device. For high energy discharges, reinforce riprap with concrete or use reinforced concrete 
device

 Protect outlet of slope drains using a flared end section when outlet discharges to a flexible 
energy dissipation device

 A flared end section installed at the inlet will improve flow into the slope drain and prevent 
erosion at the pipe entrance. Use a flared end section with a 6 in. minimum toe plate to help 
prevent undercutting. The flared section should slope towards the pipe inlet

Design and Layout

The capacity for temporary drains should be sufficient to convey at least the peak runoff from a 
10-year rainfall event. The pipe size may be computed using the Rational Method or a method 
established by the local municipality. Higher flows must be safely stored or routed to prevent 
any offsite concentration of flow and any erosion of the slope.

The design storm is purposely conservative due to the potential impacts associated with system 
failures.
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As a guide, temporary pipe slope drains should not be sized smaller than shown in the following table: 

Larger drainage areas can be treated if the area can be subdivided into areas of 10 

acres or less and each area is treated as a separate drainage. Drainage areas exceeding 10 acres 
must be designed by a Registered Civil Engineer and 
approved by the agency that issued the grading permit.

Materials
Soil type, rainfall patterns, construction schedule, local 
requirements, and available supply are some of the 
factors to be considered when selecting materials. The 
following types of slope drains are commonly used:

Rigid Pipe: This type of slope drain is also known as a pipe drop. The pipe usually consists of 
corrugated metal pipe or rigid plastic pipe. The pipe is placed on undisturbed or compacted soil and 
secured onto the slope surface or buried in a trench. Concrete thrust blocks must be used when 
warranted by the calculated thrust forces. Collars should be properly installed and secured with 
metal strapping or watertight collars.

Flexible Pipe: The flexible pipe slope drain consists of a flexible tube of heavy-duty plastic, 
rubber, or composite material. The tube material is securely anchored onto the slope surface. The 
tube should be securely fastened to the metal inlet and outlet conduit sections with metal strapping 
or watertight collars.

Section Downdrains: The section downdrain consists of pre-fabricated, section conduit of half 
round or third round material. The sectional down drain performs similar to a flume or chute. The 
pipe must be placed on undisturbed or compacted soil and secured into the slope.

Concrete-lined Terrace Drain: This is a concrete channel for draining water from a terrace on a 
slope to the next level. These drains are typically specified as permanent structures and, if installed 
early, can serve as slope drains during construction, which should be designed according to local 
drainage design criteria.

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Inspect BMPs subjected to non-stormwater discharges daily while non-stormwater discharges 

occur
 Inspect outlet for erosion and downstream scour. If eroded, repair damage and install additional 

energy dissipation measures. If downstream scour is occurring, it may be necessary to reduce 
flows being discharged into the channel unless other preventative measures are implemented

 Insert inlet for clogging or undercutting. Remove debris from inlet to maintain flows

Minimum Pipe

Diameter (Inches)
Maximum Drainage

Area (Acres)12 1.0
18 3.0
21 5.0
24 7.0
30 10.0
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 Repair undercutting at inlet and if needed, install flared section or rip rap around the inlet to 
prevent further undercutting

 Inspect pipes for leakage. Repair leaks and restore damaged slopes
 Inspect slope drainage for accumulations of debris and sediment
 Remove built up sediment from entrances and outlets as required. Flush drains if necessary; 

capture and settle out sediment from discharge
 Make sure water is not ponding onto inappropriate areas (e.g., active traffic lanes, material 

storage areas, etc)
 Pipe anchors must be checked to ensure that the pipe remains anchored to the slope.
 Install additional anchors if pipe movement is detected

STREAMBANK STABILIZATION EC-12
Description and Purpose
Stream channels, stream banks, and associated riparian areas are dynamic and sensitive 
ecosystems that respond to changes in land use activity. Stream bank and channel disturbance 
resulting from construction activities can increase the stream’s sediment load, which can cause 
channel erosion or sedimentation and have adverse effects on the biotic system. BMPs can reduce 
the discharge of sediment and other pollutants to minimize the impact of construction activities 
on watercourses. Streams may require numerous measures to prevent any increases in sediment 
load to the stream.

Suitable Applications
These procedures typically apply to all construction projects that disturb or occur within stream 
channels and their associated riparian areas.

Limitations
Specific permit requirements or mitigation measures such as a Regional Water Quality Control 
Board (RWQCB) 401 Certification, U.S. Army Corps of Engineers 404 permit, and approval by 
the Department of Fish and Game supersede the guidance in this BMP.

If numerical based water quality standards are mentioned in any of these and other related 
permits, testing and sampling may be required. Streams listed as impaired for sediment, silt, or 
turbidity, are required to conduct sampling to verify that there is no net increase in sediment load 
due to construction activities.

Implementation
Planning

Proper planning, design, and construction techniques can minimize impacts normally 
associated with in stream construction activities. Poor planning can adversely affect soil, fish, 
wildlife resources, land uses, or land users. Planning should take into account: scheduling; 
avoidance of in-stream construction; minimizing disturbance area and construction time period; 
using pre-disturbed areas; selecting crossing location, and selecting equipment.
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Scheduling

 Construction activities should be scheduled according to the relative sensitivity of the 
environmental concerns and in accordance with EC-1, Scheduling. Scheduling considerations 
will be different when working near perennial streams vs. ephemeral streams and are as follows

 When in-stream construction is conducted in a perennial stream, work should optimally be 
performed during the rainy season. This is because in the summer, any sediment- containing 
water that is discharged into the watercourse will cause a large change in both water clarity and 
water chemistry. During the rainy season, there is typically more and faster flowing water in the 
stream so discharges are diluted faster. However, should in-stream work be scheduled for 
summer, establishing an isolation area, or diverting the stream, will significantly decrease the 
amount of sediment stirred up by construction work. Construction work near perennial streams 
should optimally be performed during the dry season

 When working in or near ephemeral streams, work should be performed during the dry 
season. By their very nature, ephemeral streams are usually dry in the summer, and therefore, 
in-stream construction activities will not cause significant water quality problems. However, 
when tying up the site at the end of the project, wash any fines that accumulated in the 
channel back into the bed material, to decrease pollution from the first rainstorm of the 
season

 When working near ephemeral or perennial streams, erosion and sediment controls (see silt 
fences, straw bale barriers, etc.) should be implemented to keep sediment out of stream 
channel

Minimize Disturbance

 Minimize disturbance through selection of the narrowest crossing location; limiting the number 
of equipment trips across a stream during construction; and, minimizing the number and size of 
work areas (equipment staging areas and spoil storage areas). Place work areas at least 50 ft. 
from stream channel. Field reconnaissance should be conducted during the planning stage to 
identify work areas

Use of Pre-Disturbed Areas

Locate project sites and work areas in areas disturbed by prior construction or other activity 
when possible.

Selection of Project Site

 Avoid steep and unstable banks, highly erodible or saturated soils, or highly fractured rock
 Select project site that minimizes disturbance to aquatic species or habitat
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Equipment Selection
Select equipment that reduces the amount of pressure exerted on the ground surface, and 
therefore, reduces erosion potential and/or use overhead or aerial access for transporting 
equipment across drainage channels. Use equipment that exerts ground pressures of less than 5 
or 6 lb. /in, where possible. Low ground pressure equipment includes wide or high flotation tires 
(34 to 72 in. wide); dual tires; bogie axle systems; tracked machines; lightweight equipment; and, 
central tire inflation systems.

STREAM BANK STABILIZATION EC-12
Description and Purpose
Stream channels, stream banks, and associated riparian areas are dynamic and sensitive 
ecosystems that respond to changes in land use activity. Stream bank and channel disturbance 
resulting from construction activities can increase the stream’s sediment load, which can cause 
channel erosion or sedimentation and have adverse effects on the biotic system. BMPs can reduce 
the discharge of sediment and other pollutants to minimize the impact of construction activities 
on watercourses. Streams may require numerous measures to prevent any increases in sediment 
load to the stream.

Suitable Applications
These procedures typically apply to all construction projects that disturb or occur within stream 
channels and their associated riparian areas.

Limitations
Specific permit requirements or mitigation measures such as a Regional Water Quality Control 
Board (RWQCB) 401 Certification, U.S. Army Corps of Engineers 404 permit, and approval by 
the Department of Fish and Game supersede the guidance in this BMP.

If numerical based water quality standards are mentioned in any of these and other related 
permits, testing and sampling may be required. Streams listed as impaired for sediment, silt, or 
turbidity, are required to conduct sampling to verify that there is no net increase in sediment load 
due to construction activities.

Implementation:
Planning

Proper planning, design, and construction techniques can minimize impacts normally 
associated with in stream construction activities. Poor planning can adversely affect soil, fish, 
wildlife resources, land uses, or land users. Planning should take into account: scheduling; 
avoidance of in-stream construction; minimizing disturbance area and construction time period; 
using pre-disturbed areas; selecting crossing location, and selecting equipment.
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Scheduling

 Construction activities should be scheduled according to the relative sensitivity of the 
environmental concerns and in accordance with EC-1, Scheduling. Scheduling considerations 
will be different when working near perennial streams vs. ephemeral streams and are as follows

 When in-stream construction is conducted in a perennial stream, work should optimally be 
performed during the rainy season. This is because in the summer, any sediment- containing 
water that is discharged into the watercourse will cause a large change in both water clarity 
and water chemistry. During the rainy season, there is typically more and faster flowing water in 
the stream so discharges are diluted faster. However, should in-stream work be scheduled for 
summer, establishing an isolation area, or diverting the stream, will significantly decrease the 
amount of sediment stirred up by construction work. Construction work near perennial 
streams should optimally be performed during the dry season

 When working in or near ephemeral streams, work should be performed during the dry 
season. By their very nature, ephemeral streams are usually dry in the summer, and 
therefore, in-stream construction activities will not cause significant water quality problems. 
However, when tying up the site at the end of the project, wash any fines that accumulated in 
the channel back into the bed material, to decrease pollution from the first rainstorm of the 
season

 When working near ephemeral or perennial streams, erosion and sediment controls (see silt 
fences, straw bale barriers, etc.) should be implemented to keep sediment out of stream 
channel

Minimize Disturbance

Minimize disturbance through selection of the narrowest crossing location; limiting the number of 
equipment trips across a stream during construction; and, minimizing the number and size of 
work areas (equipment staging areas and spoil storage areas). Place work areas at least 50 
ft. from stream channel. Field reconnaissance should be conducted during the planning stage to 
identify work areas.

Use of Pre-Disturbed Areas
Locate project sites and work areas in areas disturbed by prior construction or other activity 
when possible.

Selection of Project Site
 Avoid steep and unstable banks, highly erodible or saturated soils, or highly fractured rock
 Select project site that minimizes disturbance to aquatic species or habitat
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Equipment Selection
Select equipment that reduces the amount of pressure exerted on the ground surface, and 
therefore, reduces erosion potential and/or use overhead or aerial access for transporting 
equipment across drainage channels. Use equipment that exerts ground  pressures of less 
than 5 or 6 lb. /in, where possible. Low ground pressure equipment includes wide or high 
flotation tires (34 to 72 in. wide); dual tires; bogie axle systems; tracked machines; lightweight 
equipment; and, central tire inflation systems.

Stream bank Stabilization
Preservation of Existing Vegetation

Preserve existing vegetation in accordance with EC-2, Preservation of Existing Vegetation. In a 
stream bank environment, preservation of existing vegetation provides the following benefits.

Water Quality Protection

Vegetated buffers on slopes trap sediment and promote groundwater recharge. The buffer width 
needed to maintain water quality ranges from 15 to 100 ft. On gradual slopes, most of the 
filtering occurs within the first 30 ft. Steeper slopes require a greater width of vegetative buffer to 
provide water quality benefits.

Stream bank Stabilization

The root system of riparian vegetation stabilizes stream banks by increasing tensile strength in the 
soil. The presence of vegetation modifies the moisture condition of slopes (infiltration, evapo-
transpiration, interception) and increases bank stability.

Riparian Habitat

Buffers of diverse riparian vegetation provide food and shelter for riparian and aquatic organisms. 
Minimizing impacts to fisheries habitat is a major concern when working near streams and rivers. 
Riparian vegetation provides shade, shelter, organic matter (leaf detritus and large woody 
debris), and other nutrients that are necessary for fish and other aquatic organisms. Buffer widths 
for habitat concerns are typically wider than those recommended for water quality concerns (100 to 
1500 ft.).

When working near watercourses, it is important to understand the work site’s placement in the 
watershed. Riparian vegetation in headwater streams has a greater impact on overall water quality 
than vegetation in downstream reaches. Preserving existing vegetation upstream is necessary to 
maintain water quality, minimize bank failure, and maximize riparian habitat, downstream of the 
work site.

Limitations
Local county and municipal ordinances regarding width, extent and type of vegetative buffer 
required may exceed the specifications provided here; these ordinances should be investigated 
prior to construction.
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Stream bank Stabilization Specific Installation

As a rule, the width of a buffer strip between a road and the stream is recommended to be 50 ft. 
plus four times the percent slope of the land, measured between the road and the top of stream 
bank.

Hydraulic Mulch
Apply hydraulic mulch on disturbed stream banks above mean high water level in accordance with 
EC-3, Hydraulic Mulch to provide temporary soil stabilization.

Limitations

Do not place hydraulic mulch or tackifiers below the mean high water level, as these materials 
could wash into the channel and impact water quality or possibly cause eutrophication 
(eutrophication is an algal bloom caused by excessively high nutrient levels in the water).

Hydroseeding
Hydroseed disturbed stream banks in accordance with EC-4, Hydroseeding.

Limitations

Do not place tackifiers or fertilizers below the mean high water level, as these materials could wash 
into the channel and impact water quality or possibly cause eutrophication.

Soil Binders
Apply soil binders to disturbed stream banks in accordance with EC-5, Soil Binders.

Limitations

Do not place soil binders below the mean high water level. Soil binder must be environmentally 
benign and non-toxic to aquatic organisms.

Straw Mulch
Apply straw mulch to disturbed stream banks in accordance with EC-6, Straw Mulch.

Limitations

Do not place straw mulch below the mean high water level, as this material could wash into the 
channel and impact water quality or possibly cause eutrophication.

Geotextiles and Mats
Install geotextiles and mats as described in EC-7, Geotextiles and Mats, to stabilize disturbed 
channels and stream banks. Not all applications should be in the channel, for example, certain 
geotextile netting may snag fish gills and are not appropriate in fish bearing streams. Geotextile 
fabrics that are not biodegradable are not appropriate for in stream use. Additionally, geotextile 
fabric or blankets placed in channels must be adequate to sustain anticipated hydraulic forces.
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Earth Dikes, Drainage Swales, and Lined Ditches
Convey, intercept, or divert runoff from disturbed stream banks using EC-9, Earth Dikes and 
Drainage Swales.

Limitations

 Do not place earth dikes in watercourses, as these structures are only suited for intercepting 
sheet flow, and should not be used to intercept concentrated flow

 Appropriately sized velocity dissipation devices (EC-10) must be placed at outlets to 
minimize erosion and scour

Velocity Dissipation Devices
Place velocity dissipation devices at outlets of pipes, drains, culverts, slope drains, diversion 
ditches, swales, conduits or channels in accordance with EC-10, Velocity Dissipation Devices.

Slope Drains
Use slope drains to intercept and direct surface runoff or groundwater into a stabilized watercourse, 
trapping device or stabilized area in accordance with EC-11, Slope Drains.

Limitations

Appropriately sized outlet protection and velocity dissipation devices (EC-10) must be placed at 
outlets to minimize erosion and scour.

Stream bank Sediment Control
Silt Fences

Install silt fences in accordance with SE-1, Silt Fence, to control sediment. Silt fences should 
only be installed where sediment laden water can pond, thus allowing the sediment to settle out.

Fiber Rolls

Install fiber rolls in accordance with SE-5, Fiber Rolls, along contour of slopes above the high 
water level to intercept runoff, reduce flow velocity, release the runoff as sheet flow, and provide 
removal of sediment from the runoff. In a stream environment, fiber rolls should be used in 
conjunction with other sediment control methods such as SE-1, Silt Fence or SE-9 Straw Bale 
Barrier. Install silt fence, straw bale barrier, or other erosion control method along toe of slope 
above the high water level.

Gravel Bag Berm

A gravel bag berm or barrier can be utilized to intercept and slow the flow of sediment laden sheet 
flow runoff in accordance with SE-6, Gravel Bag Berm. In a stream environment, gravel bag 
barriers can allow sediment to settle from runoff before water leaves the construction site and can 
be used to isolate the work area from the live stream.
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Limitations

Gravel bag barriers are not recommended as a perimeter sediment control practice around 
streams.

Straw Bale Barrier

Install straw bale barriers in accordance with SE-9, Straw Bale Barrier, to control sediment. 
Straw bale barriers should only be installed where sediment laden water can pond, thus allowing 
the sediment to settle out. Install a silt fence in accordance with SE-1, Silt Fence, on down slope 
side of straw bale barrier closest to stream channel to provide added sediment control.

Rock Filter:

Description and Purpose

Rock filters are temporary erosion control barriers composed of rock that is anchored in place. 
Rock filters detain the sediment laden runoff, retain the sediment, and release the water as 
sheet flow at a reduced velocity.

Applications

Near the toe of slopes that may be subject to flow and rill erosion.

Limitations

 Inappropriate for contributing drainage areas greater than 5 acres
 Requires sufficient space for ponded water
 Ineffective for diverting runoff because filters allow water to slowly seep through
 Rock filter berms are difficult to remove when construction is complete
 Unsuitable in developed areas or locations where aesthetics is a concern

Specifications

 Rock: open graded rock, 0.75 to 5 in. for concentrated flow applications
 Woven wire sheathing: 1 in. diameter, hexagonal mesh, galvanized 20gauge (used with 

rock filters in areas of concentrated flow)
 In construction traffic areas, maximum rock berm heights should be 12 in. Berms should be 

constructed every 300 ft. on slopes less than 5%, every 200 ft. on slopes between 5% and 
10%, and every 100 ft. on slopes greater than 10%
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Maintenance

 Inspect and verify that activity-based BMPs are in place prior to the commencement of 
associated activities. While activities associated with the BMP are under way, inspect 
weekly during the rainy season and at two-week intervals in the non-rainy season to verify 
continued BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Reshape berms as needed and replace lost or dislodged rock, and filter fabric
 Sediment that accumulates in the BMP must be periodically removed in order to maintain BMP 

effectiveness. Sediment should be removed when the sediment accumulation reaches one third 
of the barrier height. Sediment removed during maintenance may be incorporated into 
earthwork on the site or disposed at an appropriate location

K-rail
Description and Purpose

This is temporary sediment control that uses K-rails to form the sediment deposition area, or to 
isolate the near bank construction area. Install K-rails at toe of slope in accordance with procedures 
described in NS-5, Clear Water Diversion.

Barriers are placed end to end in a pre-designed configuration and gravel filled bags are used at 
the toe of the barrier and at their abutting ends to seal and prevent movement of sediment beneath 
or through the barrier walls.

Appropriate Applications

This technique is useful at the toe of embankments, cuts or fills slopes.

Limitations

The K-rail method should not be used to dewater a project site, as the barrier is not watertight.

Implementation

Refer to NS-5, Clear Water Diversion, for implementation requirements.
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Instream Construction Sediment Control

There are three different options currently available for reducing turbidity while working in a stream 
or river. The stream can be isolated from the area in which work is occurring by means of a water 
barrier, the stream can be diverted around the work site through a pipe or temporary channel, or 
one can employ construction practices that minimize sediment suspension.

Whatever technique is implemented, an important thing to remember is that dilution can sometimes 
be the solution. A probable “worst time” to release high TSS into a stream system might be when 
the stream is very low; summer low flow, for example. During these times, the flow may be low 
while the biological activity in the stream is very high. Conversely, the addition of high TSS or 
sediment during a big storm discharge might have a relatively low impact, because the stream is 
already turbid, and the stream energy is capable of transporting both suspended solids, and large 
quantities of bedload through the system. The optimum time to “pull” in-stream structures may be 
during the rising limb of a storm hydrograph.

Techniques to minimize Total Suspended Solids (TSS)
Padding: Padding laid in the stream below the work site may trap some solids that are 
deposited in the stream during construction. After work is done, the padding is removed from 
the stream, and placed on the bank to assist in re-vegetation.

Clean, washed gravel: Using clean, washed gravel decreases solid suspension, as there are 
fewer small particles deposited in the stream.

Excavation using a large bucket: Each time a bucket of soil is placed in the stream, a portion is 
suspended. Approximately the same amount is suspended whether a small amount of soil is 
placed in the stream, or a large amount. Therefore, using a large excavator bucket instead of a 
small one will reduce the total amount of soil that washes downstream.

Use of dozer for backfilling: Using a dozer for backfilling instead of a backhoe follows the 
same principles – the fewer times soil is deposited in the stream, the less soil will be suspended.

Partial dewatering with a pump: Partially dewatering a stream with a pump reduces the 
amount of water, and thus the amount of water that can suspend sediment.
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Washing Fines
Definition and Purpose
 Washing fines is an “in-channel” sediment control method, which uses water, either from a 

water truck or hydrant, to wash stream fines that were brought to the surface of the channel bed 
during restoration, back into the interstitial spaces of the gravel and cobbles

 The purpose of this technique is to reduce or eliminate the discharge of sediment from the 
channel bottom during the first seasonal flow. Sediment should not be allowed into stream 
channels; however, occasionally in-channel restoration work will involve moving or otherwise 
disturbing fines (sand and silt sized particles) that are already in the stream, usually below 
bankfull discharge elevation. Subsequent re-watering of the channel can result in a plume of 
turbidity and sedimentation

 This technique washes the fines back into the channel bed. Bedload materials, including gravel 
cobbles, boulders and those fines, are naturally mobilized during higher storm flows. This 
technique is intended to delay the discharge until the fines would naturally be mobilized

Appropriate Applications
This technique should be used when construction work is required in channels. It is especially 
useful in intermittent or ephemeral streams in which work is performed “in the dry”, and which 
subsequently become re-watered.

Limitations
 The stream must have sufficient gravel and cobble substrate composition
 The use of this technique requires consideration of time of year and timing of expected stream 

flows
 The optimum time for the use of this technique is in the fall, prior to winter flows
 Consultation with, and approval from the Department of Fish and Game
 Regional Water Quality Control Board may be required

Implementation
 Apply sufficient water to wash fines, but not cause further erosion or runoff
 Apply water slowly and evenly to prevent runoff and erosion
 Consult with Department of Fish and Game and the Regional Water Quality Control Board for 

specific water quality requirements of applied water (e.g. chlorine)

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Inspect and repair equipment (for damaged hoses, fittings, and gaskets)
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POLYACRYLAMIDE EC-13
Description and Purpose
Polyacrylamide (PAM) is a chemical that can be applied to disturbed oils at construction sites to 
reduce erosion and improve settling of suspended sediment.

PAM increases the soil’s available pore volume, thus increasing infiltration and reducing the 
quantity of stormwater runoff that can cause erosion. Suspended sediments from PAM treated 
soils exhibit increased flocculation over untreated soils. The increased flocculation aids in their 
deposition, thus reducing stormwater runoff turbidity and improving water quality.

Suitable Applications
PAM is suitable for use on disturbed soil areas that discharge to a sediment trap or sediment 
basin. PAM is typically used in conjunction with other BMPs to increase their performance.

PAM can be applied to the following areas:

 Rough graded soils that will be inactive for a period of time
 Final graded soils before application of final stabilization (e.g., paving, planting, mulching)
 Temporary haul roads prior to placement of crushed rock surfacing
 Compacted soil road base
 Construction staging, materials storage, and layout areas
 Soil stockpiles
 Areas that will be mulched

Limitations
 There is limited experience with use of PAM for erosion and sediment control
 PAM shall not be directly applied to water or allowed to enter a water body
 Do not use PAM on a slope that flows into a water body without passing through a sediment 

trap or sediment basin
 PAM will work when applied to saturated soil but is not as effective as applications to dry or 

damp soil
 Some PAMs are more toxic and carcinogenic than others. Only the most environmentally safe 

PAM products should be used

The specific PAM copolymer formulation must be anionic. Cationic PAM shall not be used in any 
application because of known aquatic toxicity problems. Only the highest drinking water 
grade PAM, certified for compliance with ANSI/NSF Standard 60 for drinking water treatment, will 
be used for soil applications.

 PAM designated for erosion and sediment control should be “water soluble” or “linear” or “non-
cross linked”

 A sampling and analysis plan must be incorporated into the SWPPP as PAM may be 
considered to be a source of non-visible pollutants
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Implementation:
General

PAM must be used in accordance with the following general guidance:

 Pam will be used in conjunction with other BMPs and not in place of other BMPs, including both 
erosion controls and sediment controls

 Stormwater runoff from PAM treated soils should pass through sediment control BMP prior to 
discharging to surface waters

 When the total drainage area is greater than or equal to 5 acres, PAM treated areas shall drain 
to a sediment basin

 Areas less than 5 acres shall drain to sediment control BMPs, such as a sediment trap, or a 
minimum of 3 check dams per acre. The total number of check dams used shall be maximized 
to achieve the greatest amount of settlement of sediment prior to discharging from the site. 
Each check dam shall be spaced evenly in the drainage channel. Through which stormwater 
flows are discharged off site

 Do not add PAM to water discharging from site
 On PAM treated sites, the use of silt fence and fiber rolls shall be maximized to limit the 

discharges of sediment to sediment traps and sediment basins
 All areas not being actively worked one should be covered and protected from rainfall
 PAM should not be the only cover BMP used
 PAM can be applied to wet soil, but dry soil is preferred due to less sediment loss
 Keep the granular PAM supply out of the sun. Granular PAM loses its effectiveness in three 

months after exposure to sunlight and air
 Proper application and re-application plans are necessary to ensure total effectiveness of PAM 

usage
 PAM, combined with water, is very slippery and can be a safety hazard. Care must be taken to 

prevent spills of PAM powder onto paved surfaces. During an application of PAM, prevent over 
spray from reaching pavement, as pavement will become slippery. If PAM powder gets on skin 
or clothing, wipe it off with a rough towel rather than washing with water this only makes cleanup 
messier and longer

 Recent high interest in PAM has resulted in some entrepreneurial exploitation of the term 
“polymer”. All PAMs are polymer, but not all polymers are PAM, and not all PAM products 
comply with ANSI/NSF Standard 60. PAM use shall be reviewed and approved by the local 
permitting authority

 The PAM anionic charge density may vary from 2-30%; a value of 18% is typical
 Studies conducted by the United States Department of Agriculture (USDA)/ Agricultural 

Research Service (ARS) demonstrated that soil stabilization was optimized by using very high 
molecular weight (12-15 mg/mole), highly anionic (>20% hydrolosis) PAM

 PAM tackifiers are available and being used in place of guar and alpha plantago
 Typically, PAM tackifiers should be used at a rate of no more than 0.5-1 lb. per 1,000 gallons of 

water in hydro mulch machine. Some tackifier product instructions say to use at a rate of 3-5 
lbs. per acre, which can be too much. In addition, pump problems can occur at higher rates due 
to increased viscosity
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Preferred Application Method
PAM may be applied in dissolved form with 
water, or it may be applied in dry, granular, or 
powered form. The preferred application method 
is the dissolved form. PAM is to be applied at a 
maximum rate of ½ pound PAM per 1000 gallons 
water per 1 acre of bare soil. See the table to 
determine the PAM and water application rate 
for a disturbed soil area. Higher concentrations 
of PAM do not provide any additional 
effectiveness.

 Pre-measure the area where PAM is to be 
applied and calculate the amount of product 
and water necessary to provide coverage at 
the specified application rate (½-pound 
PAM/1000 gallons/acre)

 PAM has infinite solubility in water, but dissolves very slowly. Dissolve pre- measured dry 
granular PAM with a known quantity of clean water in a bucket several hours or overnight. 
Mechanical mixing will help dissolve the PAM

 Always add PAM to water – not water to PAM
 Pre-fill the water truck about ⅛ full with water. The water does not have to be potable, but it 

must have relatively low turbidity – in the range of 20 NTU or less
 Add the dissolved PAM and water mixture to the truck
 Fill the water truck to specified volume for the amount of PAM to be applied
 Spray the PAM/water mixture onto dry soil until the soil surface is uniformly and completely 

wetted

Alternate Application Method
PAM may also be applied as a powder at the rate of 5 lbs. per acre. This must be applied on a day 
that is dry. For areas less than 5-10 acres, a hand held “organ grinder” fertilizer spreader set to 
the smallest setting will work. Tractor mounted spreaders will work for larger areas.

PAM and Water Application Rates

Disturbed Area

(acre) PAM (lbs.) Water (gallons)0.50 0.25 500

1.00 0.50 1,000

1.50 0.75 1,500

2.00 1.00 2,000

2.50 1.25 2,500

3.00 1.50 3,000

3.50 1.75 3,500

4.00 2.00 4,000

4.50 2.25 4,500

5.00 2.50 5,000
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Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Areas where erosion is evident should be repaired and BMPs re-applied as soon as possible. 

Care should be exercised to minimize the damage to protected areas while making repairs, as 
any area damaged will require re-application of BMPs

 PAM must be reapplied on actively worked areas after a 48-hour period if PAM is to remain 
effective

 Reapplication is not required unless PAM treated soil is disturbed or unless turbidity levels show 
the need for an additional application

 If PAM treated soil is left undisturbed a reapplication may be necessary after two months
 More PAM applications may be required for steep slopes, silty and clayey soils (USDA 

Classification Type “C” and “D” soils), long grades, and high precipitation areas
 When PAM is applied first to bare soil and then covered with straw, a reapplication may not be 

necessary for several months
 Discharges from PAM treated areas must be monitored for non-visible pollutants

SEDIMENT CONTROL
Sediment control is any practice that traps soil particles after they have been detached and moved by 
rain, flowing water, or wind. Sediment control measures are usually passive systems that rely on 
filtering or settling the particles out of the water or wind that is transporting them.

Sediment control BMPs include those practices that intercept and slow or detain the flow of 
stormwater to allow sediment to settle and be trapped. Sediment control practices can consist of 
installing linear sediment barriers (such as silt fence, sandbag barrier, and straw bale barrier); 
providing fiber rolls, gravel bag berms, or check dams to break up slope length or flow; or constructing 
a sediment trap or sediment basin. Linear sediment barriers are typically placed below the toe of 
exposed and erodible slopes, down-slope of exposed soil areas, around soil stockpiles, and at other 
appropriate locations along the site perimeter.

A few BMPs may control both sediment and erosion, for example, fiber rolls and sand bag barriers. 
These BMPs are either erosion control (EC) or sediment control (SC) based on the BMPs most 
common and effective use.

Sediment control BMPs are most effective when used in conjunction with erosion control BMPs. The 
combination of erosion control and sediment control is usually the most effective means to prevent 
sediment from leaving the project site and potentially entering storm drains or receiving waters. Under 
most conditions, the General Permit requires that the discharger implement an effective combination 
of erosion and sediment controls.
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Under limited circumstances, sediment control, alone may be appropriate. For example, applying 
erosion control BMPs to an area where excavation, filling, compaction, or grading is currently under 
way may not be feasible when storms come unexpectedly. Use of sediment controls by establishing 
perimeter control on these areas may be appropriate and allowable under the General Permit 
provided the following conditions are met:

 Weather monitoring is under way
 Inactive soil-disturbed areas have been protected with an effective combination of erosion and 

sediment controls
 An adequate supply of sediment control materials is stored on-site and there are sufficient 

forces of labor and equipment available to implement sediment controls on the active area prior 
to the onset of rain

 The Stormwater Pollution Prevention Plan (SWPPP) adequately describes the methods to 
protect active areas

TRACKING CONTROL BMPS
Tracking control consists of preventing or reducing the tracking of sediment off-site by vehicles 
leaving the construction area.

Attention to control of tracking sediment off site is highly recommended, as dirty streets and roads 
near a construction site create a nuisance to the public and generate constituent complaints to 
elected officials and regulators. These complaints often result in immediate inspections and regulatory 
actions.

Check to see if your state requires a General Permit. Federal regulations allow two permit options for 
storm water discharges (SWPPP) (Individual permits and General Permits).

SILT FENCE SE-1
Description and Purpose
A silt fence is made of a filter fabric that has been entrenched, attached to supporting poles, and 
sometimes backed by a plastic or wire mesh for support. The silt fence detains sediment-laden 
water, promoting sedimentation behind the fence.

Suitable Applications
Silt fences are suitable for perimeter control, placed below areas where sheet flows discharge from 
the site. They should also be used as interior controls below disturbed areas where runoff may 
occur in the form of sheet and rill erosion. Silt fences are generally ineffective in locations where the 
flow is concentrated and are only applicable for sheet or overland flows. Silt fences are most 
effective when used in combination with erosion controls.
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Suitable applications include:

 Along the perimeter of a project
 Below the toe or down slope of exposed and erodible slopes
 Along streams and channels
 Around temporary spoil areas and stockpiles
 Below other small cleared areas

Limitations
 Do not use in streams, channels, drain inlets, or anywhere flow is concentrated
 Do not use in locations where ponded water may cause flooding
 Do not place fence on a slope, or across any contour line. If not installed at the same elevation 

throughout, silt fences will create erosion
 Filter fences will create a temporary sedimentation pond on the upstream side of the fence and 

may cause temporary flooding. Fences not constructed on a level contour will be overtopped by 
concentrated flow resulting in failure of the filter fence

 Improperly installed fences are subject to failure from undercutting, overlapping, or collapsing.
 Not effective unless trenched and keyed in
 Not intended for use as mid-slope protection on slopes greater than 4:1 (H:V)
 Do not allow water depth to exceed 1.5 ft. at any point

Implementation
General

A silt fence is a temporary sediment barrier consisting of filter fabric stretched across and attached 
to supporting posts, entrenched, and, depending upon the strength of fabric used, supported with 
plastic or wire mesh fence. Silt fences trap sediment by intercepting and detaining small amounts 
of sediment-laden runoff from disturbed areas in order to promote sedimentation behind the fence.

Silt fences are preferable to straw bale barriers in many cases. Laboratory work at the Virginia 
Highway and Transportation Research Council has shown that silt fences can trap a much 
higher percentage of suspended sediments than can straw bales.

While the failure rate of silt fences is lower than that of straw bale barriers, there are many 
instances where silt fences have been improperly installed. The following layout and installation 
guidance can improve performance and should be followed:

 Use principally in areas where sheet flow occurs
 Don't use in streams, channels, or anywhere flow is concentrated. Don’t use silt fences to divert 

flow
 Don't use below slopes subject to creep, slumping, or landslides
 Select filter fabric that retains 85% of soil by weight, based on sieve analysis, but that is not finer 

than an equivalent opening size of 70
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 Install along a level contour, so water does not pond more than 1.5 ft. at any point along the silt 
fence

 The maximum length of slope draining to any point along the silt fence should be 200 ft. or less
 The maximum slope perpendicular to the fence line should be 1:1
 Provide sufficient room for runoff to pond behind the fence and to allow sediment removal 

equipment to pass between the silt fence and toes of slopes or other obstructions. About 1200 
ft. to the fence of ponding area should be provided for every acre draining

 Turn the ends of the filter fence uphill to prevent stormwater from flowing around the fence
 Leave an undisturbed or stabilized area immediately down slope from the fence where feasible
 Silt fences should remain in place until the disturbed area is permanently stabilized

Design and Layout

Selection of a filter fabric is based on soil conditions at the construction site (which affect the 
equivalent opening size (EOS) fabric specification) and characteristics of the support fence (which 
affect the choice of tensile strength). The designer should specify a filter fabric that retains 
the soil found on the construction site yet that it has openings large enough to permit drainage and 
prevent clogging.

The following criterion is recommended for selection of the equivalent opening size:

 If 50 percent or less of the soil, by weight, will pass the U.S. Standard Sieve No. 200, select the 
EOS to retain 85 % of the soil. The EOS should not be finer than EOS 70

 For all other soil types, the EOS should be no larger than the openings in the U.S. Standard 
Sieve No. 70 except where direct discharge to a stream, lake, or wetland will occur, and then 
the EOS should be no larger than Standard Sieve No. 100

To reduce the chance of clogging, it is preferable to specify a fabric with openings as large as 
allowed by the criteria. No fabric should be specified with an EOS smaller than U.S. Standard 
Sieve No. 100. If 85% or more of a soil, by weight, passes through the openings in a No. 200 sieve, 
filter fabric should not be used. Most of the particles in such a soil would not be retained if the EOS 
was too large and they would clog the fabric quickly if the EOS were small enough to capture the 
soil.

The fence should be supported by a plastic or wire mesh if the fabric selected does not have 
sufficient strength and bursting strength characteristics for the planned application (as 
recommended by the fabric manufacturer). Filter fabric material should contain ultraviolet inhibitors 
and stabilizers to provide a minimum of six months of expected usable construction life at a 
temperature range of 0 °F to 120 °F.

 For slopes steeper than 2:1 (H:V) and that contain a high number of rocks or large dirt clods that 
tend to dislodge, it may be necessary to install additional protection immediately adjacent to the 
bottom of the slope, prior to installing silt fence. Additional protection may be a chain link fence 
or a cable fence

 For slopes adjacent to sensitive receiving waters or Environmentally Sensitive Areas (ESAs), silt 
fence should be used in conjunction with erosion control BMPs
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Materials
 Silt fence fabric should be woven polypropylene with a minimum width of 36 in. and a minimum 

tensile strength of 100 lb. force. The fabric should conform to the requirements in ASTM 
designation D4632 and should have an integral reinforcement layer. The reinforcement layer 
should be a polypropylene, or equivalent, net provided by the manufacturer. The permittivity of 
the fabric should be between 0.1 sec and 0.15 sec in conformance with the requirements in 
ASTM designation D4491. 

 Wood stakes should be commercial quality lumber of the size and shape shown on the plans. 
Each stake should be free from decay, splits or cracks longer than the thickness of the stake 
or other defects that would weaken the stakes and cause the stakes to be structurally 
unsuitable

 Staples used to fasten the fence fabric to the stakes should be not less than 1.75 in. long and 
should be fabricated from 15 gauge or heavier wire. The wire used to fasten the tops of the 
stakes together when joining two sections of fence should be 9 gauge or heavier wire

 Galvanizing of the fastening wire will not be required
 There are new products that may use prefabricated plastic holders for the silt fence and use 

bar reinforcement instead of wood stakes. If bar reinforcement is used in lieu of wood 
stakes, use number four or greater bar. Provide end protection for any exposed bar 
reinforcement

Installation Guidelines
Silt fences are to be constructed on a level contour. Sufficient area should exist behind the 
fence for ponding to occur without flooding or overtopping the fence.

 A trench should be excavated approximately 6 in. wide and 6 in. deep along the line the 
proposed silt fence

 Bottom of the silt fence should be keyed-in a minimum of 12 in
 Posts should be spaced a maximum of 6 ft. apart and driven securely into the ground a 

minimum of 18 in. or 12 in. below the bottom of the trench
 When standard strength filter fabric is used, a plastic or wire mesh support fence should be 

fastened securely to the upslope side of posts using heavy–duty wire staples at least 1 in. long. 
The mesh should extend into the trench. When extra-strength filter fabric and closer post 
spacing are used, the mesh support fence may be eliminated. Filter fabric should be purchased 
in a long roll, and then cut to the length of the barrier

 When joints are necessary, filter cloth should be spliced together only at a support post, with a 
minimum 6 in. overlap and both ends securely fastened to the post

 The trench should be backfilled with compacted native material
 Construct silt fences with a setback of at least 3 ft. from the toe of a slope. Where a silt fence is 

determined to be not practicable due to specific site conditions, the silt fence may be 
constructed at the toe of the slope, but should be constructed as far from the toe of the slope as 
practicable. Silt fences close to the toe of the slope will be less effective and difficult to maintain

 Construct the length of each reach so that the change in base elevation along the reach does 
not exceed 1/3 the height of the barrier; in no case should the reach exceed 500 ft
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Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Repair undercut silt fences
 Repair or replace split, torn, slumping, or weathered fabric. The lifespan of silt fence fabric is 

generally 5 to 8 months
 Silt fences that are damaged and become unsuitable for the intended purpose should be 

removed from the site of work, disposed of, and replaced with new silt fence barriers
 Sediment that accumulates in the BMP must be periodically removed in order to maintain BMP 

effectiveness. Sediment should be removed when the sediment accumulation reaches one-third 
of the barrier height. Sediment removed during maintenance may be incorporated into 
earthwork on the site or disposed at an appropriate location

 Silt fences should be left in place until the upstream area is permanently stabilized. Until then, 
the silt fence must be inspected and maintained

 Holes, depressions, or other ground disturbance caused by the removal of the silt fences should 
be backfilled and repaired

SEDIMENT BASIN SE-2
Description and Purpose
A sediment basin is a temporary basin formed by excavation or by constructing an embankment so 
that sediment-laden runoff is temporarily detained under quiescent conditions, allowing sediment to 
settle out before the runoff is discharged.

Suitable Applications
Sediment basins may be suitable for use on larger projects with sufficient space for constructing 
the basin. Sediment basins should be considered for use:

 Where sediment-laden water may enter the drainage system or watercourses
 On construction projects with disturbed areas during the rainy season
 At the outlet of disturbed watersheds between 5 acres and 75 acres
 At the outlet of large disturbed watersheds, as necessary
 Where post construction detention basins are required
 In association with dikes, temporary channels, and pipes used to convey runoff from disturbed 

areas
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Limitations
Sediment basins must be installed only within the property limits and where failure of the structure 
will not result in loss of life, damage to homes or buildings, or interruption of use or service of 
public roads or utilities. In addition, sediment basins are attractive to children and can be very 
dangerous. Local ordinances regarding health and safety must be adhered to. If fencing of the 
basin is required, the type of fence and its location should be shown in the SWPPP and in the 
construction specifications.

 Generally, sediment basins are limited to drainage areas of 5 acres or more, but not appropriate 
for drainage areas greater than 75 acres

 Sediment basins may become an “attractive nuisance” and care must be taken to adhere to all 
safety practices. If safety is a concern, basin may require protective fencing

 Sediment basins designed according to this handbook are only practically effective in removing 
sediment down to about the medium silt size fraction. Sediment-laden runoff with smaller size 
fractions (fine silt and clay) may not be adequately treated unless chemical treatment is used in 
addition to the sediment basin

 Sites with very fine sediments (fine silt and clay) may require longer detention times for effective 
sediment removal

 Basins with a height of 25 ft. or more or an impounding capacity of 50 ac-ft. or more must obtain 
approval from Division of Safety of Dams

 Standing water may cause mosquitoes or other pests to breed
 Basins require large surface areas to permit settling of sediment. Size may be limited by the 

available area

Implementation:
General

A sediment basin is a controlled stormwater release structure formed by excavation or by 
construction of an embankment of compacted soil across a drainage way, or other suitable 
location. It is intended to trap sediment before it leaves the construction site. The basin is a 
temporary measure with a design life of 12 to 28 months in most cases and is to be maintained 
until the site area is permanently protected against erosion or a permanent detention basin is 
constructed.

Sediment basins are suitable for nearly all types of construction projects. Whenever possible, 
construct the sediment basins before clearing and grading work begins. Basins should be 
located at the stormwater outlet from the site but not in any natural or undisturbed stream. A typical 
application would include temporary dikes, pipes, and/or channels to divert runoff to the basin inlet.

Many development projects will be required by local ordinances to provide a stormwater detention 
basin for post-construction flood control, desilting, or stormwater pollution control. A temporary 
sediment basin may be constructed by rough grading the post-construction control basins early in 
the project.
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Sediment basins trap 70-80 % of the sediment that flows into them if designed according to this 
handbook. Therefore, they should be used in conjunction with erosion control practices such as 
temporary seeding, mulching, diversion dikes, etc., to reduce the amount of sediment flowing 
into the basin.

Planning

To improve the effectiveness of the basin, it should be located to intercept runoff from the 
largest possible amount of disturbed area. The best locations are generally low areas. Drainage 
into the basin can be improved by the use of earth dikes and drainage swales (see BMP EC-9). 
The basin must not be located in a stream but it should be located to trap sediment-laden runoff 
before it enters the stream. The basin should not be located where its failure would result in the 
loss of life or interruption of the use or service of public utilities or roads.

 Construct before clearing and grading work begins when feasible
 Do not locate in a stream
 Basin sites should be located where failure of the structure will not cause loss of life, damage to 

homes or buildings, or interruption of use or service of public roads or utilities
 Large basins are subject to state and local dam safety requirements
 Limit the contributing area to the sediment basin to only the runoff from the disturbed soil areas. 

Use temporary concentrated flow conveyance controls to divert runoff from undisturbed areas 
away from the sediment basin

 The basin should be located:
o By excavating a suitable area or where a low embankment can be constructed across a swale
o Where post-construction (permanent) detention basins will be constructed
o Where the basins can be maintained on a year-round basis to provide access for maintenance, 

including sediment removal and sediment stockpiling in a protected area, and to maintain the 
basin to provide the required capacity

Design

Sediment basins must be designed in accordance with Stormwater Discharges Associated with 
Construction Activities (General Permit) where sediment basins are the only control measure 
proposed for the site. If there is insufficient area to construct a sediment basin in accordance 
with the General Permit requirements, then the alternate design standards specified herein may 
be used.

Sediment basins designed per the General Permit shall be designed as follows:

Option 1:

Pursuant to local ordinance for sediment basin design and maintenance, provided that the 
design efficiency is as protective as or more protective of water quality than Option 3.
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Option 2:

Sediment basin(s), as measured from the bottom of the basin to the principal outlet, shall have at 
least a capacity equivalent to 3,600 cubic feet (133 yd.) of storage per acre draining into the 
sediment basin. The length of the basin shall be more than twice the width of the basin. The length 
is determined by measuring the distance between the inlet and the outlet; and the depth must not 
be less than 3 ft. nor greater than 5 ft. for safety reasons and for maximum efficiency.

Option 3:

Sediment basin(s) shall be designed using the standard equation:

As=1.2Q/Vs (Eq. 1) Where: As = Minimum surface area for trapping soil particles of a certain 
size Vs = Settling velocity of the design particle size chosen Q = C I A Where Q = Discharge 
rate measured in cubic feet per second C = Runoff coefficient I = Precipitation intensity for the 
10-year, 6-hour rain event A = Area draining into the sediment basin in acres The design 
particle size shall be the smallest soil grain size determined by wet sieve analysis, or the fine silt 
sized (0.01 mm [or 0.0004 in.]) particle, and the Vs used shall be 100 percent of the calculated 
settling velocity. The length is determined by measuring the distance between the inlet and the 
outlet; the length shall be more than twice the dimension as the width; the depth shall not be 
less than 3 ft. nor greater than 5 ft. for safety reasons and for maximum efficiency (2 ft. of 
sediment storage, 2 ft. of capacity). The basin(s) shall be located on the site where it can be 
maintained on a year-round basis and shall be maintained on a schedule to retain the 2 ft. of 
capacity.

Option 4:

The use of an equivalent surface area design or equation, provided that the design efficiency is as 
protective or more protective of water quality than Option 3.

Other design considerations are:

 The volume of the settling zone should be sized to capture runoff from a 2-year storm or other 
appropriate design storms specified by the local agency. A detention time of 24 to 40 hours 
should allow 70 to 80 % of sediment to settle

The basin volume consists of two zones:

 A sediment storage zone at least 1 ft. deep
 A settling zone at least 2 ft. deep
 The length to settling depth ratio (L/SD) should be less than 200
 Sediment basins are best used in conjunction with erosion controls. Sediment basins that will be 

used as the only means of treatment, without upstream erosion and sediment controls, must be 
designed according to the four options required by the General Permit (see Options 1-4 above)
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 Sediment basins that are used in conjunction with upstream erosion and sediment 3 controls 
should be designed to have a capacity equivalent to 67 yd. per acre of contributory area. of 
sediment storage

 The length of the basin should be more than twice the width of the basin; the length should be 
determined by measuring the distance between the inlet and the outlet

 The depth must be no less than 3 ft
 Basins with an impounding levee greater than 4.5 ft. tall, measured from the lowest point to the 

impounding area to the highest point of the levee, and basins capable of 3 impounding more 
than 35,000 ft. , should be designed by a Registered Civil Engineer

 The design should include maintenance requirements, including sediment and vegetation 
removal, to ensure continuous function of the basin outlet and bypass structures

 Basins should be designed to drain within 72 hours following storm events. If a basin fails to 
drain within 72 hours, it must be pumped dry

 Sediment basins, regardless of size and storage volume, should include features to 
accommodate overflow or bypass flows that exceed the design storm event

 Include an emergency spillway to accommodate flows not carried by the principal spillway. The 
spillway should consist of an open channel (earthen or vegetated) over undisturbed material 
(not fill) or constructed of a non-erodible riprap. The spillway control section, which is a level 
portion of the spillway channel at the highest elevation in the channel, should be a minimum of 
20 ft. in length

 Rock or vegetation should be used to protect the basin inlet and slopes against erosion
 A forebay, constructed upstream of the basin may be provided to remove debris and larger 

particles
 The outflow from the sediment basin should be provided with velocity dissipation devices (see 

BMP EC-10) to prevent erosion and scouring of the embankment and channel
 Basin inlets should be located to maximize travel distance to the basin outlet
 The principal outlet should consist of a corrugated metal, high density polyethylene (HDPE), or 

reinforced concrete riser pipe with dewatering holes and an anti-vortex device and trash rack 
attached to the top of the riser, to prevent floating debris from flowing out of the basin or 
obstructing the system. This principal structure should be designed to accommodate the inflow 
design storm

 A rock pile or rock-filled gabions can serve as alternatives to the debris screen; although the 
designer should be aware of the potential for extra maintenance involved should the pore 
spaces in the rock pile clog
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 The outlet structure should be placed on a firm, smooth foundation with the base securely 
anchored with concrete or other means to prevent floatation

 Attach riser pipe (watertight connection) to a horizontal pipe (barrel). Provide anti-seep collars 
on the barrel

 Cleanout level should be clearly marked on the riser pipe
 Proper hydraulic design of the outlet is critical to achieving the desired performance of the basin
 The outlet should be designed to drain the basin within 24 to 72 hours (also referred to as 

“drawdown time”). The 24-hour limit is specified to provide adequate settling time; the 72-hour 
limit is specified to mitigate vector control concerns

 The two most common outlet problems that occur are: 
o The capacity of the outlet is too great resulting in only partial filling of the basin and drawdown 

time less than designed for
o The outlet clogs because it is not adequately protected against trash and debris

To avoid these problems, the following outlet types are recommended for use:

 A single orifice outlet with or without the protection of a riser pipe
 A perforated riser

Allocate the orifices evenly on two rows; separate the holes by 3x hole diameter vertically, and by 
120 degrees horizontally. Because basins are not maintained for infiltration, water loss by 
infiltration should be disregarded when designing the hydraulic capacity of the outlet structure. Care 
must be taken in the selection of "C"; 0.60 is most often recommended and used. However, 
based on actual tests, GKY (1989), "Outlet Hydraulics of Extended Detention Facilities for 
Northern Virginia Planning District Commission", recommends the following: C = 0.66 for thin 
materials; where the thickness is equal to or less than the orifice diameter, or C = 0.80 when the 
material is thicker than the orifice diameter

Installation

 Securely anchor and install an anti-seep collar on the outlet pipe/riser and provide an 
emergency spillway for passing major floods (see local flood control agency)

 Areas under embankments must be cleared and stripped of vegetation
 Chain link fencing should be provided around each sediment basin to prevent unauthorized 

entry to the basin or if safety is a concern
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Inspection and Maintenance

 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 
during the rainy season, and at two-week intervals during the non-rainy season

 Examine basin banks for seepage and structural soundness
 Check inlet and outlet structures and spillway for any damage or obstructions. Repair damage 

and remove obstructions as needed
 Check inlet and outlet area for erosion and stabilize if required
 Check fencing for damage and repair as needed
 Sediment that accumulates in the BMP must be periodically removed in order to maintain BMP 

effectiveness. Sediment should be removed when sediment accumulation reaches one-half the 
designated sediment storage volume. Sediment removed during maintenance may be 
incorporated into earthwork on the site or disposed of at appropriate locations

 Remove standing water from basin within 72 hours after accumulation
 BMPs that require dewatering will be continuously attended while dewatering takes place. 

Dewatering BMPs shall be implemented at all times during dewatering activities

To minimize vector production:

 Remove accumulation of live and dead floating vegetation in basins during every inspection
 Remove excessive emergent and perimeter vegetation as needed or as advised by local or 

state vector control agencies

SEDIMENT TRAP SE-3
Description and Purpose
A sediment trap is a containment area where sediment-laden runoff is temporarily detained 
under quiescent conditions, allowing sediment to settle out or before the runoff is discharged. 
Sediment traps are formed by excavating or constructing an earthen embankment across a 
waterway or low drainage area.

Suitable Applications
Sediment traps should be considered for use:

 At the perimeter of the site at locations where sediment-laden runoff is discharged offsite
 At multiple locations within the project site where sediment control is needed
 Around or upslope from storm drain inlet protection measures
 Sediment traps may be used on construction projects where the drainage area is less than 5 

acres. Traps would be placed where sediment-laden stormwater may enter a storm drain or 
watercourse. SE-2, Sediment Basins, must be used for drainage areas greater than 5 acres

 As a supplemental control, sediment traps provide additional protection for a water body or for 
reducing sediment before it enters a drainage system
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Limitations
 Requires large surface areas to permit infiltration and settling of sediment
 Not appropriate for drainage areas greater than 5 acres
 Only removes large and medium sized particles and requires upstream erosion control
 Attractive and dangerous to children, requiring protective fencing
 Conducive to vector production
 Should not be located in live streams

Implementation
Design

A sediment trap is a small temporary ponding area, usually with a gravel outlet, formed by 
excavation or by construction of an earthen embankment. Its purpose is to collect and store 
sediment from sites cleared or graded during construction. It is intended for use on small drainage 
areas with no unusual drainage features and projected for a quick build-out time. It should help 
in removing coarse sediment from runoff. The trap is a temporary measure with a design life of 
approximately six months to one year and is to be maintained until the site area is permanently 
protected against erosion by vegetation and/or structures.

Sediment traps should be used only for small drainage areas. If the contributing drainage area is 
greater than 5 acres, refer to SE-2, Sediment Basins, or subdivide the catchment area into smaller 
drainage basins.

Sediment usually must be removed from the trap after each rainfall event. The SWPPP should 
detail how this sediment is to be disposed of; such as in fill areas onsite, or removal to an approved 
offsite dump. Sediment traps used as perimeter controls should be installed before any land 
disturbance takes place in the drainage area.

Sediment traps are usually small enough that a failure of the structure would not result in a loss of 
life, damage to home or buildings, or interruption in the use of public roads or utilities. However, 
sediment traps are attractive to children and can be dangerous.

The following recommendations should be implemented to reduce risks:

 Install continuous fencing around the sediment trap or pond. Consult local ordinances 
regarding requirements for maintaining health and safety

 Restrict basin side slopes to 3:1 or flatter
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Sediment trap size depends on the type of soil, size of the drainage area, and desired sediment 
removal efficiency (see SE-2, Sediment Basin). As a rule of thumb, the larger the basin volume, 
the greater the sediment removal efficiency. Sizing criteria are typically established under the local 
grading ordinance or equivalent. The runoff volume from a 2-year storm is a common design criterion 
for a sediment trap. The sizing criteria below assume that this runoff volume is 0.042 acre-ft. /acre 
(0.5 in. of runoff). While the climatic, topographic, and soil type extremes make it difficult to establish 
a statewide standard, the following criteria should trap moderate to high amounts of sediment in most 
areas:

 Locate sediment traps as near as practical to areas producing the sediment
 Trap should be situated according to the following criteria: (1) by excavating a suitable area or 

where a low embankment can be constructed across a swale, (2) where failure would not cause 
loss of life or property damage, and (3) to provide access for maintenance, including sediment 
removal and sediment stockpiling in a protected area

 Traps should be sized to accommodate a settling zone and sediment storage zone with 3 3 
recommended minimum volumes of 67 yd. /acre and 33 yd. /acre of contributing drainage area, 
respectively, based on 0.5 in. of runoff volume over a 24-hour period. In many cases, the size of 
an individual trap is limited by available space. Multiple traps or additional volume may be 
required to accommodate specific rainfall, soil, and site conditions

 Traps with an impounding levee greater than 4.5 ft. tall, measured from the lowest point to the 
impounding area to the highest point of the levee, and traps capable of 3 impounding more than 
35,000 ft. , should be designed by a Registered Civil Engineer

 The design should include maintenance requirements, including sediment and vegetation 
removal, to ensure continuous function of the trap outlet and bypass structures

 The outlet pipe or open spillway must be designed to convey anticipated peak flows
 Use rock or vegetation to protect the trap outlets against erosion
 Fencing should be provided to prevent unauthorized entry

Installation
Sediment traps can be constructed by excavating a depression in the ground or creating an 
impoundment with a small embankment. Sediment traps should be installed outside the area 
being graded and should be built prior to the start of the grading activities or removal of vegetation. 
To minimize the area disturbed by them, sediment traps should be installed in natural 
depressions or in small swales or drainage ways.
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The following steps must be followed during installation:

 The area under the embankment must be cleared, grubbed, and stripped of any vegetation and 
root mat. The pool area should be cleared

 The fill material for the embankment must be free of roots or other woody vegetation as well as 
oversized stones, rocks, organic material, or other objectionable material. The embankment 
may be compacted by traversing with equipment while it is being constructed

 All cut-and-fill slopes should be 3:1 or flatter
 When a riser is used, all pipe joints must be watertight
 When a riser is used, at least the top two-thirds of the riser should be perforated with 0.5 in. 

diameter holes spaced 8 in. vertically and 10 to 12 in. horizontally. See SE-2, Sediment Basin
 When an earth or stone outlet is used, the outlet crest elevation should be at least 1 ft. below 

the top of the embankment
 When crushed stone outlet is used, the crushed stone used in the outlet should meet AASHTO 

M43, size No. 2 or 24, or its equivalent such as MSHA No. 2. Gravel meeting the above 
gradation may be used if crushed stone is not available

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Inspect outlet area for erosion and stabilize if required
 Inspect trap banks for seepage and structural soundness, repair as needed
 Inspect outlet structure and spillway for any damage or obstructions. Repair damage and 

remove obstructions as needed
 Inspect fencing for damage and repair as needed
 Inspect the sediment trap for area of standing water during every visit. Corrective measures 

should be taken if the BMP does not dewater completely in 72 hours or less to prevent vector 
production

 Sediment that accumulates in the BMP must be periodically removed in order to maintain BMP 
effectiveness. Sediment should be removed when the sediment accumulation reaches one-third 
of the trap capacity. Sediment removed during maintenance may be incorporated into earthwork 
on the site or disposed of at an appropriate location

 Remove vegetation from the sediment trap when first detected to prevent pools of standing 
water and subsequent vector production

 BMPs that require dewatering must be continuously attended while dewatering takes place. 
Dewatering BMPs shall be implemented at all times during dewatering activities



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 30-63
239-825-7566

CHECK DAMS SE-4
Description and Purpose
A check dam is a small barrier constructed of rock, gravel bags, sandbags, fiber rolls, or 
reusable products, placed across a constructed swale or drainage ditch. Check dams reduce 
the effective slope of the channel, thereby reducing the velocity of flowing water, allowing sediment 
to settle and reducing erosion.

Suitable Applications: Check dams may be appropriate in the following situations:

 To promote sedimentation behind the dam
 To prevent erosion by reducing the velocity of channel flow in small intermittent channels and 

temporary swales
 In small open channels that drain 10 acres or less
 In steep channels where stormwater runoff velocities exceed 5 ft./s
 During the establishment of grass linings in drainage ditches or channels
 In temporary ditches where the short length of service does not warrant establishment of 

erosion-resistant linings

Limitations
 Not to be used in live streams or in channels with extended base flows
 Not appropriate in channels that drain areas greater than 10 acres
 Not appropriate in channels that are already grass-lined unless erosion is expected, as 

installation may damage vegetation
 Require extensive maintenance following high velocity flows
 Promotes sediment trapping which can be re-suspended during subsequent storms or removal 

of the check dam

Implementation
General

Check dams reduce the effective slope and create small pools in swales and ditches that drain 10 
acres or less. Reduced slopes reduce the velocity of stormwater flows, thus reducing erosion of the 
swale or ditch and promoting sedimentation. The use of check dams for sedimentation will likely 
result in little net removal of sediment because of the small detention time and probable 
scour during longer storms. Using a series of check dams will generally increase their 
effectiveness. A sediment trap (SE-3) may be placed immediately upstream of the check dam to 
increase sediment removal efficiency.
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Design and Layout

Check dams work by decreasing the effective slope in ditches and swales. An important 
consequence of the reduced slope is a reduction in capacity of the ditch or swale. This reduction in 
capacity must be considered when using this BMP, as reduced capacity can result in overtopping 
of the ditch or swale and resultant consequences. In some cases, such as a “permanent” ditch or 
swale being constructed early and used as a “temporary” conveyance for construction flows, the 
ditch or swale may have sufficient capacity such that the temporary reduction in capacity due to 
check dams is acceptable.

When check dams reduce capacities beyond acceptable limits, there are several options:

 Do not use check dams. Consider alternative BMPs
 Increase the size of the ditch or swale to restore capacity

Maximum slope and velocity reduction is achieved when the toe of the upstream dam is at the 
same elevation as the top of the downstream dam. The center section of the dam should be 
lower than the edge sections so that the check dam will direct flows to the center of the ditch or 
swale.

Check dams are usually constructed of rock, gravel bags, sandbags, and fiber rolls. A number of 
products manufactured specifically for use as check dams are also being used, and some of these 
products can be removed and reused. Check dams can also be constructed of logs or lumber, 
and have the advantage of a longer lifespan when compared to gravel bags, sandbags, and fiber 
rolls. Straw bales can also be used for check dams and can work if correctly installed; but in 
practice, straw bale check dams have a high failure rate. Check dams should not be 
constructed from straw bales or silt fences, since concentrated flows quickly wash out these 
materials.

Rock check dams are usually constructed of 8 to 12 in. rock. The rock is placed either by hand or 
mechanically, but never just dumped into the channel. The dam must completely span the ditch or 
swale to prevent washout. The rock used must be large enough to stay in place given the 
expected design flow through the channel.

Log check dams are usually constructed of 4 to 6 in. diameter logs. The logs should be embedded 
into the soil at least 18 in. Logs can be bolted or wired to vertical support logs that have been 
driven or buried into the soil.

Gravel bag and sandbag check dams are constructed by stacking bags across the ditch or 
swale.

Manufactured products should be installed in accordance with the manufacturer’s instructions. If 
grass is planted to stabilize the ditch or swale, the check dam should be removed when the 
grass has matured (unless the slope of the swales is greater than 4%).
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The following guidance should be followed for the design and layout of check dams:

 Install the first check dam approximately 16 ft. from the outfall device and at regular intervals 
based on slope gradient and soil type

 Check dams should be placed at a distance and height to allow small pools to form between 
each check dam

 Backwater from a downstream check dam should reach the toes of the upstream check dam
 A sediment trap provided immediately upstream of the check dam will help capture sediment. 

Due to the potential for this sediment to be re-suspended in subsequent storms, the sediment 
trap must be cleaned following each storm event

 High flows (typically a 2-year storm or larger) should safely flow over the check dam without an 
increase in upstream flooding or damage to the check dam

 Where grass is used to line ditches, check dams should be removed when grass has matured 
sufficiently to protect the ditch or swale

 Gravel bags may be used as check dams with the following specifications

Materials
Gravel bags used for check dams should conform to the requirements of SE-6, Gravel Bag Berms. 
Sandbags used for check dams should conform to SE-8, Sandbag Barrier. Fiber rolls used for 
check dams should conform to SE-5, Fiber Rolls. Straw bales used for check dams should 
conform to SE-9, Straw Bale Barrier.

Installation

 Rock should be placed individually by hand or by mechanical methods (no dumping of rock) to 
achieve complete ditch or swale coverage

 Tightly abut bags and stack according to requirements. Gravel bags and sandbags should not 
be stacked any higher than 3 ft

 Fiber rolls and straw bales must be trenched in and firmly staked in place

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Replace missing rock, bags, bales, etc. Replace bags or bales that have degraded or have 

become damaged
 If the check dam is used as a sediment capture device, sediment that accumulates in the BMP 

must be periodically removed in order to maintain BMP effectiveness. Sediment should be 
removed when the sediment accumulation reaches one-third of the barrier height. Sediment 
removed during maintenance may be incorporated into earthwork on the site or disposed at an 
appropriate location

 If the check dam is used as a grade control structure, sediment removal is not required as long 
as the system continues to control the grade

 Remove accumulated sediment prior to permanent seeding or soil stabilization
 Remove check dam and accumulated sediment when check dams are no longer needed
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FIBER ROLLS SE-5
Description and Purpose
A fiber roll consists of straw, flax, or other similar materials bound into a tight tubular roll. When 
fiber rolls are placed at the toe and on the face of slopes, they intercept runoff, reduce its flow 
velocity, release the runoff as sheet flow, and provide removal of sediment from the runoff. By 
interrupting the length of a slope, fiber rolls can also reduce erosion.

Suitable Applications
Fiber rolls may be suitable:

 Along the toe, top, face, and at grade breaks of exposed and erodible slopes to shorten slope 
length and spread runoff as sheet flow

 At the end of a downward slope where it transitions to a steeper slope
 Along the perimeter of a project
 As check dams in unlined ditches
 Down-slope of exposed soil areas
 Around temporary stockpiles

Limitations
 Fiber rolls are not effective unless trenched
 Fiber rolls at the toe of slopes greater than 5:1 (H: V) should be a minimum of 20 in. diameter or 

installations achieving the same protection (i.e. stacked smaller diameter fiber rolls, etc.)
 Difficult to move once saturated. If not properly staked and trenched in, fiber rolls could be 

transported by high flows. Fiber rolls have a very limited sediment capture zone. Fiber rolls 
should not be used on slopes subject to creep, slumping, or landslide

Implementation
Fiber Roll Materials

Fiber rolls should be either prefabricated rolls or rolled tubes of erosion control blanket.

Assembly of Field Rolled Fiber Roll

Roll length of erosion control blanket into a tube of minimum 8 in. diameter. Bind roll at each 
end and every 4 ft. along length of roll with jute-type twine.
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Installation
Locate fiber rolls on level contours spaced as follows:

 Slope inclination of 4:1 (H:V) or flatter: Fiber rolls should be placed at a maximum interval 
of 20 ft

 Slope inclination between 4:1 and 2:1 (H:V):  Fiber Rolls should be placed at a 
maximum interval of 15 ft. (a closer spacing is more effective)

 Slope inclination 2:1 (H:V) or greater: Fiber Rolls should be placed at a maximum interval 
of 10 ft. (a closer spacing is more effective)

 Turn the ends of the fiber roll up slope to prevent runoff from going around the roll. Stake fiber 
rolls into a 2 to 4 in. deep trench with a width equal to the diameter of the fiber roll. Drive stakes 
at the end of each fiber roll and spaced 4 ft. maximum on center. Use wood stakes with a 
nominal classification of 0.75 by 0.75 in. and minimum length of 24 in

 If more than one fiber roll is placed in a row, the rolls should be overlapped, not abutted

Removal
Fiber rolls are typically left in place. If fiber rolls are removed, collect and dispose of sediment 
accumulation, and fill and compact holes, trenches, depressions or any other ground disturbance to 
blend with adjacent ground.

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Repair or replace split, torn, unraveling, or slumping fiber rolls
 If the fiber roll is used as a sediment capture device, or as an erosion control device to maintain 

sheet flows, sediment that accumulates in the BMP must be periodically removed in order to 
maintain BMP effectiveness. Sediment should be removed when sediment accumulation 
reaches one-half the designated sediment storage depth, usually one-half the distance between 
the top of the fiber roll and the adjacent ground surface. Sediment removed during maintenance 
may be incorporated into earthwork on the site of disposed at an appropriate location

If fiber rolls are used for erosion control, such as in a mini check dam, sediment removal should not 
be required as long as the system continues to control the grade. Sediment control BMPs will 
likely be required in conjunction with this type of application.
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GRAVEL BAG BERM SE-6
Description and Purpose
A gravel bag berm is a series of gravel-filled bags placed on a level contour to intercept sheet 
flows. Gravel bags pond sheet flow runoff, allowing sediment to settle out, and release runoff 
slowly as sheet flows, preventing erosion.

Gravel bag berms may be suitable:

As a linear sediment control measure: Below the toe of slopes and erodible slopes

As sediment traps at culvert/pipe outlets: Below other small cleared areas; along the perimeter 
of a site; Down slope of exposed soil areas; around temporary stockpiles and spoil areas; Parallel 
to a roadway to keep sediment off paved areas; along streams and channels

As linear erosion control measure: Along the face and at grade breaks of exposed and erodible 
slopes to shorten slope length and spread runoff as sheet flow; at the top of slopes to divert runoff 
away from disturbed slopes

As check dams across mildly sloped construction roads

Limitations

 Gravel berms may be difficult to remove
 Removal problems limit their usefulness in landscaped areas
 Gravel bag berm may not be appropriate for drainage areas greater than 5 acres
 Runoff will pond upstream of the filter, possibly causing flooding if sufficient space does not 

exist
 Degraded gravel bags may rupture when removed, spilling contents
 Installation can be labor intensive
 Berms may have limited durability for long-term projects
 When used to detain concentrated flows, maintenance requirements increase

Implementation
General

A gravel bag berm consists of a row of open graded gravel–filled bags placed on a level 
contour. When appropriately placed, a gravel bag berm intercepts and slows sheet flow runoff, 
causing temporary ponding. The temporary ponding provides quiescent conditions allowing 
sediment to settle. The open graded gravel in the bags is porous, which allows the ponded 
runoff to flow slowly through the bags, releasing the runoff as sheet flows. Gravel bag berms 
also interrupt the slope length and thereby reduce erosion by reducing the tendency of sheet flows 
to concentrate into rivulets, which erode rills, and ultimately gullies, into disturbed, sloped soils. 
Gravel bag berms are similar to sand bag barriers, but are more porous.
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Design and Layout: Locate gravel bag berms on level contours.

 Slopes between 20:1 and 2:1 (H:V):  Gravel bags should be placed at a maximum interval 
of 50 ft. (a closer spacing is more effective), with the first row near the slope toe

 Slopes 2:1 (H:V) or steeper: Gravel bags should be placed at a maximum interval of 25 ft. (a 
closer spacing is more effective), with the first row placed the slope toe

 Turn the ends of the gravel bag barriers up slope to prevent runoff from going around the berm
 Allow sufficient space up slope from the gravel bag berm to allow ponding, and to 

provide room for sediment storage
 For installation near the toe of the slope, consider moving the gravel bag barriers away from 

the slope toe to facilitate cleaning. To prevent flows behind the barrier, bags can be placed 
perpendicular to a berm to serve as cross barriers

 Drainage area should not exceed 5 acres

In Non-Traffic Areas: Height = 18 in. maximum; Top width = 24 in. minimum for three or more 
layer construction; Top width = 12 in. minimum for one or two layer construction; Side slopes = 
2:1 or flatter

In Construction Traffic Areas: Height = 12 in. maximum; Top width = 24 in. minimum for three or 
more layer construction; Top width = 12 in. minimum for one or two layer construction; Side slopes 
= 2:1 or flatter.

 Butt ends of bags tightly
 On multiple row, or multiple layer construction, overlap butt joints of adjacent row and row 

beneath
 Use a pyramid approach when stacking bags

Bag Material: Bags should be woven polypropylene, polyethylene or polyamide fabric or burlap, 
with a minimum unit weight of 4 ounces/yd. , Mullen burst strength exceeding 300 lb./in in 
conformance with the requirements in ASTM designation D3786, and ultraviolet stability 
exceeding 70% in conformance with the requirements in ASTM designation D4355.

Bag Size: Each gravel-filled bag should have a length of 18 in., width of 12 in., thickness of 3 
in., and mass of approximately 33 lbs. Bag dimensions are nominal, and may vary based on locally 
available materials.

Fill Material: Fill material should be 0.5 to 1 in. Class 2 aggregate base, clean and free from clay, 
organic matter, and other deleterious material, or other suitable open graded, non- cohesive, 
porous gravel.
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Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Gravel bags exposed to sunlight will need to be replaced every two to three months due to 

degrading of the bags
 Reshape or replace gravel bags as needed
 Repair washouts or other damage as needed
 Sediment that accumulates in the BMP must be periodically removed in order to maintain BMP 

effectiveness. Sediment should be removed when the sediment accumulation reaches one-third 
of the barrier height. Sediment removed during maintenance may be incorporated into 
earthwork on the site or disposed at an appropriate location

Remove gravel bag berms when no longer needed. Remove sediment accumulation and clean, re-
grade, and stabilize the area. Removed sediment should be incorporated in the project or disposed 
of.

STREET SWEEPING AND VACUUMING SE-7
Description and Purpose
Street sweeping and vacuuming includes use of self-propelled and walk-behind equipment to 
remove sediment from streets and roadways, and to clean paved surfaces in preparation for 
final paving. Sweeping and vacuuming prevents sediment from the project site from entering 
storm drains or receiving waters.

Suitable Applications
Sweeping and vacuuming are suitable anywhere sediment is tracked from the project site onto 
public or private paved streets and roads, typically at points of egress. Sweeping and vacuuming 
are also applicable during preparation of paved surfaces for final paving.

Limitations
Sweeping and vacuuming may not be effective when sediment is wet or when tracked soil is 
caked (caked soil may need to be scraped loose).

Implementation
 Controlling the number of points where vehicles can leave the site will allow sweeping and 

vacuuming efforts to be focused, and perhaps save money
 Inspect potential sediment tracking locations daily
 Visible sediment tracking should be swept or vacuumed on a daily basis
 Do not use kick brooms or sweeper attachments. These tend to spread the dirt rather than 

remove it
 If not mixed with debris or trash, consider incorporating the removed sediment back into the 

project
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Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 When actively in use, points of ingress and egress must be inspected daily
 When tracked or spilled sediment is observed outside the construction limits, it must be 

removed at least daily. More frequent removal, even continuous removal, may be required in 
some jurisdictions

 Be careful not to sweep up any unknown substance or any object that may be potentially 
hazardous

 Adjust brooms frequently; maximize efficiency of sweeping operations

After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite

SANDBAG BARRIER SE-8
Description and Purpose
A sandbag barrier is a series of sand-filled bags placed on a level contour to intercept sheet 
flows. Sandbag barriers pond sheet flow runoff, allowing sediment to settle out.

Suitable Applications:
Sandbag barriers may be suitable:

As a linear sediment control measure: Below the toe of slopes and erodible slopes

As sediment traps at culvert/pipe outlets: Below other small cleared areas; along the perimeter 
of a site; Down slope of exposed soil areas; around temporary stockpiles and spoil areas; Parallel 
to a roadway to keep sediment off paved areas; along streams and channels

As linear erosion control measure: Along the face and at grade breaks of exposed and 
erodible slopes to shorten slope length and spread runoff as sheet flow; at the top of slopes to 
divert runoff away from disturbed slopes

As check dams across mildly sloped construction roads

Limitations

 It is necessary to limit the drainage area upstream of the barrier to 5 acres
 Degraded sandbags may rupture when removed, spilling sand
 Installation can be labor intensive
 Barriers may have limited durability for long-term projects
 When used to detain concentrated flows, maintenance requirements increase
 Burlap should not be used for sandbags
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Implementation
General

A sandbag barrier consists of a row of sand-filled bags placed on a level contour. When 
appropriately placed, a sandbag barrier intercepts and slows sheet flow runoff, causing temporary 
ponding. The temporary ponding provides quiescent conditions allowing sediment to settle. While 
the sand-filled bags are porous, the fine sand tends to quickly plug with sediment, limiting the rate 
of flow through the barrier. If a porous barrier is desired, consider SE-1, Silt Fence, SE-5, Fiber 
Rolls, SE-6, Gravel Bag Berms, or SE-9, Straw Bale Barriers. Sandbag barriers also interrupt the 
slope length and thereby reduce erosion by reducing the tendency of sheet flows to concentrate 
into rivulets that erode rills, and ultimately gullies, into disturbed, sloped soils. Sandbag barriers are 
similar to ground bag berms, but less porous.

Design and Layout
Locate sandbag barriers on a level contour.

 Slopes between 20:1 and 2:1 (H:V):  Sandbags should be placed at a maximum interval 
of 50 ft. (a closer spacing is more effective), with the first row near the slope toe

 Slopes 2:1 (H:V) or steeper: Sandbags should be placed at a maximum interval of 25 ft. (a 
closer spacing is more effective), with the first row placed near the slope toe

 Turn the ends of the sandbag barrier up slope to prevent runoff from going around the barrier
 Allow sufficient space up slope from the barrier to allow ponding, and to provide room for 

sediment storage
 For installation near the toe of the slope, consider moving the barrier away from the slope 

toe to facilitate cleaning. To prevent flow behind the barrier, sandbags can be placed 
perpendicular to the barrier to serve as cross barriers

 Drainage area should not exceed 5 acres. Stack sandbags at least three bags high. Butt ends 
of bags tightly. Overlap butt joints of row beneath with each successive row. Use a pyramid 
approach when stacking bags

In non-traffic areas: Height = 18 in. maximum; Top width = 24 in. minimum for three or more layer 
construction; Side slope = 2:1 or flatter

In construction traffic areas: Height = 12 in. maximum; Top width = 24 in. minimum for three or 
more layer construction; Side slopes = 2:1 or flatter.

Materials .Sandbag Material: Sandbag should be woven polypropylene, polyethylene or 
polyamide fabric, minimum unit weight of 4 ounces/yd. , Mullen burst strength exceeding 300 
lb./in in conformance with the requirements in ASTM designation D3786, and ultraviolet stability 
exceeding 70% in conformance with the requirements in ASTM designation D4355. Use of 
burlap may not acceptable in some jurisdictions.
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Sandbag Size: Each sand-filled bag should have a length of 18 in., width of 12 in., thickness of 3 
in., and mass of approximately 33 lbs. Bag dimensions are nominal, and may vary based on 
locally available materials.

Fill Material: All sandbag fill material should be non-cohesive, Class 1 or Class 2 permeable 
material free from clay and deleterious material.

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Sandbags exposed to sunlight will need to be replaced every two to three months due to 

degradation of the bags
 Reshape or replace sandbags as needed
 Repair washouts or other damage as needed
 Sediment that accumulates in the BMP must be periodically removed in order to maintain BMP 

effectiveness. Sediment should be removed when the sediment accumulation reaches one-third 
of the barrier height. Sediment removed during maintenance may be incorporated into 
earthwork on the site or disposed at an appropriate location

Remove sandbags when no longer needed. Remove sediment accumulation, and clean, re- grade, 
and stabilize the area.

STRAW BALE BARRIER SE-9
Description and Purpose
A straw bale barrier is a series of straw bales placed on a level contour to intercept sheet flows. 
Straw bale barriers can pond sheet runoff, which allows sediment to settle out.

Suitable Applications
Straw bale barriers may be suitable:

 As a linear sediment control measure: Below the toe of slopes and erodible slopes
 As sediment traps at culvert/pipe outlets: Below other small cleared areas; along the 

perimeter of a site; Down slope of exposed soil areas; around temporary stockpiles and spoil 
areas; Parallel to a roadway to keep sediment off paved areas; along streams and channels

 As linear erosion control measure: Along the face and at grade breaks of exposed and 
erodible slopes to shorten slope length and spread runoff as sheet flow; at the top of slopes to 
divert runoff away from disturbed slopes

 As check dams across mildly sloped construction roads
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Limitations
Straw bale barriers:

 Are not to be used for extended periods of time because they tend to rot and fall apart
 Are suitable only for sheet flow on slopes of 10 % or flatter
 Are not appropriate for large drainage areas, limit to one acre or less
 May require constant maintenance due to rotting
 Are not recommended for concentrated flow, inlet protection, channel flow, and live streams
 Cannot be made of bale bindings of jute or cotton
 Require labor-intensive installation and maintenance
 Cannot be used on paved surfaces
 Should not to be used for drain inlet protection
 Should not be used on lined ditches May introduce undesirable non-native plants to the area

Implementation
General

A straw bale barrier consists of a row of straw bales placed on a level contour. When appropriately 
placed, a straw bale barrier intercepts and slows sheet flow runoff, causing temporary ponding. 
The temporary ponding provides quiescent conditions allowing sediment to settle. Straw bale 
barriers also interrupt the slope length and thereby reduce erosion by reducing the tendency of 
sheet flows to concentrate into rivulets, which erode rills, and ultimately gullies, into disturbed, 
sloped soils.

Straw bale barriers have not been as effective as expected due to improper use. These 
barriers have been placed in streams and drainage ways where runoff volumes and velocities have 
caused the barriers to wash out. In addition, failure to stake and entrench the straw bale has 
allowed undercutting and end flow. Use of straw bale barriers in accordance with this BMP should 
produce acceptable results.

Design and Layout
Locate straw bale barriers on a level contour.

 Slopes up to 10:1 (H:V): Straw bales should be placed at a maximum interval of 50 ft. (a closer 
spacing is more effective), with the first row near the toe of slope

 Slopes greater than 10:1 (H:V): Not recommended
 Turn the ends of the straw bale barrier up slope to prevent runoff from going around the barrier
 Allow sufficient space up slope from the barrier to allow ponding, and to provide room for 

sediment storage
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 For installation near the toe of the slope, consider moving the barrier away from the slope toe to 
facilitate cleaning. To prevent flow behind the barrier, sand bags can be placed perpendicular to 
the barrier to serve as cross barriers

 Drainage area should not exceed 1 acre, or 0.25 acre per 100 ft. of barrier
 Maximum flow path to the barrier should be limited to 100 ft
 Straw bale barriers should consist of two parallel rows. Butt ends of bales tightly
 Stagger butt joints between front and back row. Each row of bales must be trenched in and 

firmly staked
 Straw bale barriers are limited in height to one bale laid on its side
 Anchor bales with either two wood stakes or four bars driven through the bale and into the soil. 

Drive the first stake towards the butt joint with the adjacent bale to force the bales together

Materials
Straw Bale Size: Each straw bale should be a minimum of 14 in. wide, 18 in. in height, and 36 in. 
in length and should have a minimum mass of 50 lbs. The straw bale should be composed entirely 
of vegetative matter, except for the binding material.

Bale Bindings: Bales should be bound by steel wire, nylon or polypropylene string placed 
horizontally. Jute and cotton binding should not be used. Baling wire should be a minimum 
diameter of 14 gauge. Nylon or polypropylene string should be approximately 12 gauge in 
diameter with a breaking strength of 80 lbs. force.

Stakes: Wood stakes should be commercial quality lumber of the size and shape shown on the 
plans. Each stake should be free from decay, splits, or cracks longer than the thickness of the 
stake, or other defects that would weaken the stakes and cause the stakes to be structurally 
unsuitable. Steel bar reinforcement should be equal to a #4 designation or greater. End protection 
should be provided for any exposed bar reinforcement.

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, weekly 

during the rainy season, and at two-week intervals during the non-rainy season
 Straw bales degrade, especially when exposed to moisture. Rotting bales will need to be 

replaced on a regular basis
 Replace or repair damaged bales as needed
 Repair washouts or other damages as needed
 Sediment that accumulates in the BMP must be periodically removed in order to maintain BMP 

effectiveness. Sediment should be removed when the sediment accumulation reaches one-third 
of the barrier height. Sediment removed during maintenance may be incorporated into 
earthwork on the site or disposed at an appropriate location

 Remove straw bales when no longer needed. Remove sediment accumulation, and clean, re-
grade, and stabilize the area. Removed sediment should be incorporated in the project or 
disposed of
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STORM DRAIN INLET PROTECTION SE-10
Description and Purpose
Storm drain inlet protection consists of a sediment filter or an impounding area around or upstream 
of a storm drain, drop inlet, or curb inlet. Storm drains inlet protection measures temporarily pond 
runoff before it enters the storm drain, allowing sediment to settle. Some filter configurations also 
remove sediment by filtering, but usually the ponding action results in the greatest sediment 
reduction.

Suitable Applications
Every storm drain inlet receiving sediment-laden runoff should be protected.

Limitations
 Drainage area should not exceed 1 acre
 Straw bales, while potentially effective, have not produced in practice satisfactory results, 

primarily due to improper installation
 Requires an adequate area for water to pond without encroaching into portions of the roadway 

subject to traffic
 Inlet protection usually requires other methods of temporary protection to prevent sediment-

laden stormwater and non-stormwater discharges from entering the storm drain system
 Sediment removal may be difficult in high flow conditions or if runoff is heavily sediment laden. If 

high flow conditions are expected, use other onsite sediment trapping techniques in conjunction 
with inlet protection

 Frequent maintenance is required
 For drainage areas larger than 1 acre, runoff should be routed to a sediment-trapping device 

designed for larger flows. See BMPs SE-2, Sediment Basin, and SE-3, Sediment Traps
 Excavated drop inlet sediment traps are appropriate where relatively heavy flows are expected, 

and overflow capability is needed

Implementation
General

Large amounts of sediment may enter the storm drain system when storm drains are installed 
before the upslope drainage area is stabilized, or where construction is adjacent to an existing 
storm drain. In cases of extreme sediment loading, the storm drain itself may clog and lose a major 
portion of its capacity. To avoid these problems, it is necessary to prevent sediment from entering 
the system at the inlets.
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Inlet control measures presented in this handbook should not be used for inlets draining more than 
one acre. Runoff from larger disturbed areas should be first routed through SE-2, Sediment Basin 
or SE-3, Sediment Trap. Different types of inlet protection are appropriate for different applications 
depending on site conditions and the type of inlet. Inlet protection methods not presented in this 
material should be approved by the local stormwater management agency.

Design and Layout

Identify existing and planned storm drain inlets that have the potential to receive sediment-laden 
surface runoff. Determine if storm drain inlet protection is needed and which method to use.

 Limit upstream drainage area to 1 acre maximum. For larger drainage areas, use SE-2, 
Sediment Basin, or SE-3, Sediment Trap, upstream of the inlet protection device

 The key to successful and safe use of storm drain inlet protection devices is to know where 
runoff will pond or be diverted

 Determine the acceptable location and extent of ponding near the drain inlet. The acceptable 
location and extent of ponding will influence the type and design of the storm drain inlet 
protection device

 Determine the extent of potential runoff diversion caused by the storm drain inlet protection 
device. Runoff ponded by inlet protection devices may flow around the device and towards the 
next downstream inlet. In some cases, this is acceptable; in other cases, serious erosion or 
downstream property damage can be caused by these diversions. The possibility of runoff 
diversions will influence whether or not storm drain inlet protection is suitable; and, if suitable, 
the type and design of the device

 The location and extent of ponding, and the extent of diversion, can usually be controlled 
through appropriate placement of the inlet protection device. In some cases, moving the inlet 
protection device a short distance upstream of the actual inlet can provide more efficient 
sediment control, limit ponding to desired areas, and prevent or control diversions

Four types of inlet protection are presented below. However, it is recognized that other 
effective methods and proprietary devices exist and may be selected.

Filter Fabric Fence: Appropriate for drainage basins with less than a 5% slope, sheet flows, 
and flows under 0.5 cfs.

Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap sediment

(SE-3).

Gravel bag barrier: Used to create a small sediment trap upstream of inlets on sloped, paved 
streets. Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs, and where 
overtopping is required to prevent flooding.
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Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs.

 Select the appropriate type of inlet protection and design
 Provide area around the inlet for water to pond without flooding structures and property
 Grates and spaces around all inlets should be sealed to prevent seepage of sediment- laden 

water
 Excavate sediment sumps (where needed) 1 to 2 ft. with 2:1 side slopes around the inlet

Installation .DI Protection Type 1 - Filter Fabric Fence -The filter fabric fence (Type 1) is similar 
to constructing a silt fence; see BMP SE-1, Silt Fence. Do not place filter fabric underneath the 
inlet grate since the collected sediment may fall into the drain inlet when the fabric is removed or 
replaced.

  Excavate a trench approximately 6 in. wide and 6 in. deep along the line of the silt fence inlet 
protection device

 Place 2 in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of 3 ft. apart 
and drive them at least 18 in. into the ground or 12 in. below the bottom of the trench. The 
stakes must be at least 48 in

 Lay fabric along bottom of trench, up side of trench, and then up stakes. See SE-1, Silt 
Fence, for details. The maximum silt fence height around the inlet is 24 in

 Staple the filter fabric (for materials and specifications, see SE-1, Silt Fence) to wooden 
stakes. Use heavy-duty wire staples at least 1 in. in length

 Backfill the trench with gravel or compacted earth all the way around

DI Protection Type 2 - Excavated Drop Inlet Sediment Trap -The excavated drop inlet sediment 
trap (Type 2) is used in conjunction with the filter fabric fence described in the DI Protection Type 
1listed above. Size excavated trap to provide a minimum storage capacity calculated at the rate 67 
yd. /acre of drainage area.

DI Protection Type 3 - Gravel bag -The gravel bag barrier (Type 3) i s  used to  cont ro l  the  
f low from a severe storm, and should not overtop the curb. In areas of high clay and silts, use filter 

Construct gravel bags in accordance with SE-6, Gravel Bag Berm. Gravel bags should be used 
due to their high permeability.

 Use sand bag made of geotextile fabric (not burlap) and fill with 0.75 in. rock or 0.25 in. pea 
gravel

 Construct on gently sloping street
 Leave room upstream of barrier for water to pond and sediment to settle
 Place several layers of sand bags – overlapping the bags and packing them tightly together
 Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm (e.g., 

10 year storm) should not overtop the curb
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DI Protection Type 4 – Block and Gravel Filter - Block and gravel filters are suitable for curb 
inlets commonly used in residential, commercial, and industrial construction.

 Place hardware cloth or comparable wire mesh with 0.5 in. openings over the drop inlet so 
that the wire extends a minimum of 1 ft. beyond each side of the inlet structure. If more 
than one strip is necessary, overlap the strips. Place filter fabric over the wire mesh

 Place concrete blocks lengthwise on their sides in a single row around the perimeter of the 
inlet, so that the open ends face outward, not upward. The ends of adjacent blocks should abut. 
The height of the barrier can be varied, depending on design needs, by stacking combinations 
of blocks that are 4 in., 8 in., and 12 in. wide. The row of blocks should be at least 12 in. but no 
greater than 24 in. high

 Place wire mesh over the outside vertical face (open end) of the concrete blocks to 
prevent stone from being washed through the blocks. Use hardware cloth or comparable wire 
mesh with 0.5 in. opening

 Pile washed stone against the wire mesh to the top of the blocks. Use 0.75 to 3 in

Inspection and Maintenance
 Inspect BMPs prior to forecast rain, daily during extended rain events, after rain events, 

weekly during the rainy season, and at two-week intervals during the non-rainy season
 Filter Fabric Fences. If the fabric becomes clogged, torn, or degrades, it should be 

replaced. Make sure the stakes are securely driven in the ground and are in good shape (i.e., 
not bent, cracked, or splintered, and are reasonably perpendicular to the ground). Replace 
damaged stakes

 Gravel Filters. If the gravel becomes clogged with sediment, it must be carefully removed from 
the inlet and either cleaned or replaced. Since cleaning gravel at a construction site may be 
difficult, consider using the sediment-laden stone as fill material and put fresh stone around 
the inlet. Inspect bags for holes, gashes, and snags, and replace bags as needed. Check 
gravel bags for proper arrangement and displacement

 Sediment that accumulates in the BMP must be periodically removed in order to maintain BMP 
effectiveness. Sediment should be removed when the sediment accumulation reaches one-third 
of the barrier height. Sediment removed during maintenance may be incorporated into 
earthwork on the site ore disposed at an appropriate location

 Remove storm drain inlet protection once the drainage area is stabilized

Clean and regrade area around the inlet and clean the inside of the storm drain inlet, as it must 
be free of sediment and debris at the time of final inspection.
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CHEMICAL TREATMENT SE-11
Description and Purpose
Chemical treatment includes the application of chemicals to stormwater to aid in the reduction of 
turbidity caused by fine suspended sediment.

Suitable Applications
Chemical treatment can reliably provide exceptional reductions of turbidity and associated 
pollutants and should be considered where turbid discharges of sensitive wastes cannot be 
avoided using other BMPs. Typically, chemical use is limited to waters with numeric turbidity 
standards.

Limitations
The use of chemical treatment must have the advanced approval of the Regional Water Quality 
Control Board.

 Petroleum based polymers should not be used
 Requires sediment basin or trailer mounted unit for chemical application
 Batch treatment required, flow through continuous treatment not allowed
 Requires large area
 Limited discharge rates depending on receiving water body
 Labor intensive operation and maintenance
 Requires monitoring for non-visible pollutants

Implementation
Turbidity is difficult to control once fine particles are suspended in stormwater runoff from a 
construction site. Sedimentation ponds are effective at removing larger particulate matter by gravity 
settling, but are ineffective at removing smaller particulates such as clay and fine silt. Sediment 
ponds are typically designed to remove sediment no smaller than medium silt (0.02 mm). 
Chemical treatment may be used to reduce the turbidity of stormwater runoff. Very high turbidities 
can be reduced to levels comparable to what is found in streams during dry weather.

Criteria for Chemical Treatment Product Use
Chemically treated stormwater discharged from construction sites must be non-toxic to aquatic 
organisms. The following protocol should be used to evaluate chemicals proposed for stormwater 
treatment at construction sites. Authorization to use a chemical in the field based on this protocol 
does not relieve the applicant from responsibility for meeting all discharge and receiving water 
criteria applicable to a site.
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 Treatment chemicals must be approved by EPA for potable water use
 Petroleum-based polymers are prohibited
 Prior to authorization for field use, jar tests should be conducted to demonstrate that turbidity 

reduction necessary to meet the receiving water criteria could be achieved. Test conditions, 
including but not limited to raw water quality and jar test procedures should be indicative of field 
conditions. Although these small-scale tests cannot be expected to reproduce performance 
under field conditions, they are indicative of treatment capability

 Prior to authorization for field use, the chemically treated stormwater should be tested for 
aquatic toxicity. Applicable state or local Whole Effluent Toxicity Testing and Limits, should be 
used. Testing should use stormwater from the construction site at which the treatment chemical 
is proposed for use or a water solution using soil from the proposed site

 The proposed maximum dosage should be at least a factor of five lower than the no observed 
effects concentration (NOEC)

 The approval of a proposed treatment chemical should be conditional, subject to full- scale 
bioassay monitoring of treated stormwater at the construction site where the proposed treatment 
chemical is to be used

 Treatment chemicals that have already passed the above testing protocol do not need to be 
reevaluated. Contact the RWQCB for a list of treatment chemicals that may be approved for use

Treatment System Design Considerations
The design and operation of a chemical treatment system should take into consideration the 
factors that determine optimum, cost-effective performance. It may not be possible to fully 
incorporate all of the classic concepts into the design because of practical limitations at 
construction sites. Nonetheless, it is important to recognize the following:

 The right chemical must be used at the right dosage. A dosage that is either too low or too high 
will not produce the lowest turbidity. There is an optimum dosage rate. This is a situation where 
the adage “adding more is always better” is not the case

 The coagulant must be mixed rapidly into the water to insure proper dispersion
 Experience has found that sufficient flocculation occurs in the pipe leading from the point of 

chemical addition to the settling or sediment basin
 Since the volume of the basin is a determinant in the amount of energy per unit volume, the size 

of the energy input system can be too small relative to the volume of the basin
 Care must be taken in the design of the withdrawal system to minimize outflow velocities and to 

prevent floc discharge. The discharge should be directed through a physical filter such as 
vegetated swale that would catch any unintended floc discharge

 A pH-adjusting chemical should be added into the sediment basin to control pH. Experience 
shows that the most common problem is low pH
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Treatment System Design
Chemical treatment systems should be designed as batch treatment systems using either ponds or 
portable trailer-mounted tanks. Flow-through continuous treatment systems are not allowed at 
this time.

A chemical treatment system consists of the stormwater collection system (either temporary 
diversion or the permanent site drainage system), a sediment basin or sediment trap, pumps, a 
chemical feed system, treatment cells, and interconnecting piping.

The treatment system should use a minimum of two lined treatment cells. Multiple treatment 
cells allow for clarification of treated water while other cells are being filled or emptied. Treatment 
cells may be basins, traps, or tanks. Portable tanks may also be suitable for some sites.

The following equipment should be located in an operation shed:

 The chemical injector
 Secondary contaminant for acid, caustic, buffering compound, and treatment chemical
 Emergency shower and eyewash
 Monitoring equipment which consists of a pH meter and a turbidimeter

Sizing Criteria
The combination of the sediment basin or other holding area and treatment capacity should be 
large enough to treat stormwater during multiple day storm events. See SE-2, Sediment Basin, for 
design criteria. Bypass should be provided around the chemical treatment system to accommodate 
extreme storm events. Runoff volume should be calculated using the Rational Method. Primary 
settling should be encouraged in the sediment basin/storage pond. A forebay with access for 
maintenance may be beneficial.

There are two opposing considerations in sizing the treatment cells. A larger cell is able to treat a 
larger volume of water each time a batch is processed. However, the larger the cell the longer the 
time required to empty the cell. A larger cell may also be less effective at flocculation and therefore 
require a longer settling time.

The simplest approach to sizing the treatment cell is to multiply the allowable discharge flow 
rate times the desired drawdown time. A 4-hour drawdown time allows one batch per cell per 8- 
hour work period, given 1 hour of flocculation followed by 2 hours of settling.
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The permissible discharge rate governed by potential downstream effect can be used to calculate 
the recommended size of the treatment cells. The following discharge flow rate limits apply 
absent any local requirements:

 If the discharge is direct or indirect to a stream, the discharge flow rate should not exceed 50 
percent of the peak flow rate for all events between the 2-year and the 10- year, 24-hour event

 If discharge is occurring during a storm event equal to or greater than the 10-year storm the 
allowable discharge rate is the peak flow rate of the 10-year, 24-hour event

 Discharge to a stream should not increase the stream flow rate by more than 10 percent
 If the discharge is directly to a lake or major receiving water there is no discharge flow limit.
 If the discharge is to a municipal storm drainage system, the allowable discharge rate may be 

limited by the capacity of the public system. It may be necessary to clean the municipal storm 
drainage system prior to the start of the discharge to prevent scouring solids from the drainage 
system

 Runoff rates may be calculated using the Rational Method, unless another method is required 
by the local flood control agency or agency that issued the grading permit

Inspection and Maintenance
Chemical treatment systems must be operated and maintained by individuals with expertise in their 
use. Chemical treatment systems should be monitored continuously while in use.

The following monitoring should be conducted. Test results should be recorded on a daily log kept 
on site.

Operational Monitoring
 pH conductivity (as a surrogate for alkalinity), turbidity, and temperature of the untreated 

stormwater
 Total volume treated and discharged
 Discharge time and flow rate
 Type and amount of chemical used for pH adjustment
 Amount of polymer used for treatment
 Settling time

Compliance Monitoring
 pH and turbidity of the treated stormwater
 pH and turbidity of the receiving water

Bio-monitoring
Treated stormwater should be tested for acute (lethal) toxicity. Bioassays should be conducted by 
a laboratory accredited by the State of California. The performance standard for acute 
toxicity is no statistically significant difference in survival between the control and 100 percent 
chemically treated stormwater.
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Acute toxicity tests should be conducted with the following species and protocols:

 Fathead minnow, Pimephales promelas (96 hour static-renewal test, method: 
EPA/600/490/027F)

 Rainbow trout, Oncorhynchus mykiss (96 hour static-renewal test, method: EPA/600/4-90/027F) 
may be used as a substitute for fathead minnow

 Daphnid, Ceriodaphnia dubia, Daphnia pulex, or Daphnia magna (48 hour static test, method: 
EPA/600/4-90/027F)

All toxicity tests should meet quality assurance criteria and test conditions in the most recent 
versions of the EPA test method.

Bioassays should be performed on the first five batches and on every tenth batch thereafter or as 
otherwise approved by the RWQCB. Failure to meet the performance standard should be 
immediately reported to the RWQCB.

Discharge Compliance:
Prior to discharge, each batch of treated stormwater must be sampled and tested for 
compliance with pH and turbidity limits. These limits may be established by the water quality 
standards or a site-specific discharge permit. Sampling and testing for other pollutants may also be 
necessary at some sites. Turbidity must be within 5 NTUs of the background turbidity. Background 
is measured in the receiving water, upstream from the treatment process discharge point. PH must 
be within the range of 6.5 to 8.5 standard units and not cause a change in the pH of the 
receiving water of more than 0.2 standard units. It is often possible to discharge treated 
stormwater that has a lower turbidity than the receiving water and that matches the pH.

Treated stormwater samples and measurements should be taken from the discharge pipe or 
another location representative of the nature of the treated stormwater discharge. Samples used for 
determining compliance with the water quality standards in the receiving water should not be taken 
from the treatment pond to decanting. Compliance with the water quality standards is determined in 
the receiving water.

Operator Training:
Each contractor who intends to use chemical treatment should be trained by an experienced 
contractor on an active site for at least 40 hours.

Standard BMPs:
Erosion and sediment control BMPs should be implemented throughout the site to prevent 
erosion and discharge of sediment.

Sediment Removal and Disposal

 Sediment should be removed from the storage or treatment cells as necessary. Typically, 
sediment removal is required at least once during a wet season and at the decommissioning of 
the cells. Sediment remaining in the cells between batches may enhance the settling process 
and reduce the required chemical dosage

 Sediment may be incorporated into the site away from drainages
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WIND EROSION CONTROL
Wind erosion control consists of applying water or other dust palliatives to prevent or alleviate dust 
nuisance.

Other BMPs that are sometimes applied to disturbed soil areas in order to control wind erosion are 
BMPs EC-2 through EC-7. Be advised that many of the dust palliatives may contain compounds that 
have an unknown effect on stormwater. A sampling and analysis protocol to test for stormwater 
contamination from exposure to such compounds is required in the SWPPP.

WIND EROSION CONTROL WE-1
Description and Purpose
Wind erosion or dust control consists of applying water or other dust palliatives as necessary to 
prevent or alleviate dust nuisance generated by construction activities. Covering small stockpiles or 
areas is an alternative to applying water or other dust palliatives.

Suitable Applications
Wind erosion control BMPs are suitable during the following construction activities:

 Construction vehicle traffic on unpaved roads
 Drilling and blasting activities
 Sediment tracking onto paved roads
 Soils and debris storage piles
 Batch drop from front-end loaders
 Areas with unstabilized soil
 Final grading/site stabilization

Limitations
 Watering prevents dust only for a short period and should be applied daily (or more often) to be 

effective.
 Over watering may cause erosion.
 Oil or oil-treated subgrade should not be used for dust control because the oil may migrate into 

drainage ways and/or seep into the soil.
 Effectiveness depends on soil, temperature, humidity, and wind velocity.
 Chemically treated sub grades may make the soil water repellant, interfering with long- term 

infiltration and the vegetation/re-vegetation of the site. Some chemical dust suppressants may 
be subject to freezing, may contain solvents, and should be handled properly.

 Asphalt, as a mulch tack or chemical mulch, requires a 24-hour curing time to avoid adherence 
to equipment, worker shoes, etc. Application should be limited because asphalt surfacing may 
eventually migrate into the drainage system.

 In compacted areas, watering and other liquid dust control measures may wash sediment or 
other constituents into the drainage system.
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Implementation:
General

Climates with short wet seasons and long hot dry seasons, allows the soils to thoroughly dry 
out. During these dry seasons, construction activities are at their peak, and disturbed and exposed 
areas are increasingly subject to wind erosion, sediment tracking, and dust generated by 
construction equipment.

Dust control, as a BMP, is a practice that is already in place for many construction activities. 
Certain states and counties have enacted dust control ordinances for construction activities that 
cause dust to be transported beyond the construction project property line.

Address air quality in relation to inhalable particulate matter less than 10 microns (PM-10). 
Approximately 90 percent of these small particles are considered to be dust. Existing dust 
control regulations by local agencies, municipal departments, public works department, and public 
health departments are in place in some regions.

Many local agencies require dust control in order to comply with local nuisance laws, opacity laws 
(visibility impairment) and the requirements of the Clean Air Act.

The following are measures that some agencies may have already implemented as 
requirements for dust control from contractors:

 Construction and Grading Permits: Require provisions for dust control plans
 Opacity Emission Limits: Enforce compliance with air pollution control laws
 Increase Overall Enforcement Activities: Priority given to cases involving citizen complaints
 Maintain Field Application Records: Require records of dust control measures from contractor
 Stormwater Pollution Prevention Plan: (SWPPP): Integrate dust control measures into SWPPP

Dust Control Practices
Dust control BMPs generally stabilize exposed surfaces and minimize activities that suspend or 
track dust particles. The following table shows dust control practices that can be applied to site 
conditions that cause dust. For heavily traveled and disturbed areas, wet suppression (watering), 
chemical dust suppression, gravel asphalt surfacing, temporary gravel construction entrances, 
equipment wash-out areas, and haul truck covers can be employed as dust control applications. 
Permanent or temporary vegetation and mulching can be employed for areas of occasional or no 
construction traffic. Preventive measures would include minimizing surface areas to be disturbed, 
limiting onsite vehicle traffic to 15 mph, and controlling the number and activity of vehicles on a site 
at any given time.
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DUST CONTROL PRACTICES

Permanent
Vegetation

Mulching Wet 
Suppression 
(Watering)

Chemical Dust 
Suppression

Gravel or 
Asphalt

Silt
Fences

Temporary
Gravel 
Constructio
n Entrances 
/ Equipment 
Wash Down

Haul 
Truck 
Covers

Minimize 
Extent of 
Disturbed 
Area

Disturbed
Areas not 
Subject to 
Traffic

X X X X X X

Disturbed
Areas 
Subject to 
Traffic

X X X X X

Material Stock 
Pile 
Stabilization X X X X

Demolition X X X
Clearing/ 
Excavation X X X X
Truck Traffic on 
Unpaved Roads X X X X X

SI
TE

 C
O

N
D

IT
IO

N

Mud/Dirt
Carry-Out X X

Additional preventive measures include: Schedule construction activities to minimize exposed 
area (EC-1, Scheduling). Quickly stabilize exposed soils using vegetation, mulching, spray-on 
adhesives, calcium chloride, sprinkling, and stone/gravel layering.

 Identify and stabilize key access points prior to commencement of construction
 Minimize the impact of dust by anticipating the direction of prevailing winds
 Direct most construction traffic to stabilized roadways within the project site
 Water should be applied by means of pressure-type distributors or pipelines equipped with a 

spray system or hoses and nozzles that will ensure even distribution
 All distribution equipment should be equipped with a positive means of shutoff
 Unless water is applied by means of pipelines, at least one mobile unit should be available at all 

times to apply water or dust palliative to the project
 If reclaimed waste water is used, the sources and discharge must meet the Department of 

Health Services water reclamation criteria and the Regional Water Quality Control Board 
requirements. Non-potable water should not be conveyed in tanks or drain pipes that will be 
used to convey potable water and there should be no connection between potable and non-
potable supplies. Non-potable tanks, pipes, and other conveyances should be marked, “NON-
POTABLE WATER - DO NOT DRINK”

 Materials applied as temporary soil stabilizers and soil binders also generally provide wind 
erosion control benefits

 Pave or chemically stabilize access points where unpaved traffic surfaces adjoin paved roads
 Provide covers for haul trucks transporting materials that contribute to dust
 Provide for wet suppression or chemical stabilization of exposed soils
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 Provide for rapid cleanup of sediments deposited on paved roads. Furnish stabilized 
construction road entrances and vehicle wash down areas

 Stabilize inactive construction sites using vegetation or chemical stabilization methods
 Limit the amount of areas disturbed by clearing and earth moving operations by scheduling 

these activities in phases

For chemical stabilization, there are many products available for chemically stabilizing gravel 
roadways and stockpiles. If chemical stabilization is used, the chemicals should not create any 
adverse effects on stormwater, plant life, or groundwater.

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect 
weekly during the rainy season and at two-week intervals in the non-rainy season to verify 
continued BMP implementation

 Check areas protected to ensure coverage

Most dust control measures require frequent, often daily, or multiple times per day attention.

STABILIZED CONSTRUCTION ENTRANCE/EXIT TC-1
Description and Purpose
A stabilized construction access is defined by a point of entrance/exit to a construction site that is 
stabilized to reduce the tracking of mud and dirt onto public roads by construction vehicles.

Suitable Applications
Use at construction sites: Where dirt or mud can be tracked onto public roads, Adjacent to water 
bodies, where poor soils are encountered, where dust is a problem during dry weather conditions.

Limitations
 Entrances and exits require periodic top dressing with additional stones. This BMP should be 

used in conjunction with street sweeping on adjacent public right of way
 Entrances and exits should be constructed on level ground only
 Stabilized construction entrances are rather expensive to construct and when a wash rack is 

included, a sediment trap of some kind must also be provided to collect wash water runoff
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Implementation:
General

A stabilized construction entrance is a pad of aggregate underlain with filter cloth located at any 
point where traffic will be entering or leaving a construction site to or from a public right of way, 
street, alley, sidewalk, or parking area. The purpose of a stabilized construction entrance is to 
reduce or eliminate the tracking of sediment onto public rights of way or streets. Reducing 
tracking of sediments and other pollutants onto paved roads, helps prevent deposition of sediments 
into local storm drains and production of airborne dust.

Where traffic will be entering or leaving the construction site, a stabilized construction entrance 
should be used. NPDES permits require that appropriate measures be implemented to prevent 
tracking of sediments onto paved roadways, where a significant source of sediments is derived 
from mud and dirt carried out from unpaved roads and construction sites.

Stabilized construction entrances are moderately effective in removing sediment from equipment 
leaving a construction site. The entrance should be built on level ground. Advantages of the 
Stabilized Construction Entrance/Exit are that it does remove some sediment from equipment and 
serves to channel construction traffic in and out of the site at specified locations. Efficiency is 
greatly increased when a washing rack is included as part of a stabilized construction entrance/exit.

Design and Layout
 Construct on level ground where possible
 Select 3 to 6 in. diameter stones
 Use minimum depth of stones of 12 in. or as recommended by soils engineer
 Construct length of 50 ft. minimum, and 30 ft. minimum width
 Rumble racks constructed of steel panels with ridges and installed in the stabilized entrance/exit 

will help remove additional sediment and to keep adjacent streets clean
 Provide ample turning radii as part of the entrance
 Limit the points of entrance/exit to the construction site
 Limit speed of vehicles to control dust
 Properly grade each construction entrance/exit to prevent runoff from leaving the construction 

site
 Route runoff from stabilized entrances/exits through a sediment trapping device before 

discharge
 Design stabilized entrance/exit to support heaviest vehicles and equipment that will use it
 Select construction access stabilization (aggregate, asphaltic concrete, concrete) based on 

longevity, required performance, and site conditions. Do not use asphalt concrete (AC) 
grindings for stabilized construction access/roadway
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 If aggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth, 
or place aggregate to a depth recommended by a geotechnical engineer. A crushed aggregate 
greater than 3 in. but smaller than 6 in. should be used

 Designate combination or single purpose entrances and exits to the construction site
 Require that all employees, subcontractors, and suppliers utilize the stabilized construction 

access
 Implement SE-7, Street Sweeping and Vacuuming, as needed
 All exit locations intended to be used for more than a two-week period should have stabilized 

construction entrance/exit BMPs

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMPs are under way, inspect weekly 
during the rainy season and of two-week intervals in the non-rainy season to verify 
continued BMP implementation

 Inspect local roads adjacent to the site daily. Sweep or vacuum to remove visible 
accumulated sediment

 Remove aggregate, separate and dispose of sediment if construction entrance/exit is 
clogged with sediment

 Keep all temporary roadway ditches clear
 Check for damage and repair as needed
 Replace gravel material when surface voids are visible
 Remove all sediment deposited on paved roadways within 24 hours
 Remove gravel and filter fabric at completion of construction

STABILIZED CONSTRUCTION ROADWAY TC-2
Description and Purpose
Access roads, subdivision roads, parking areas, and other onsite vehicle transportation routes 
should be stabilized immediately after grading, and frequently maintained to prevent erosion, 
and control dust.

Suitable Applications: This BMP should be applied for the following conditions: Temporary 
Construction Traffic: Phased construction projects and offsite road access; Construction during wet 
weather

Construction roadways and detour roads: Where mud tracking is a problem during wet 
weather; where dust is a problem during dry weather; Adjacent to water bodies; where poor 
soils are encountered
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Limitations
 The roadway must be removed or paved when construction is complete
 Certain chemical stabilization methods may cause stormwater or soil pollution and should not 

be used. See WE-1, Wind Erosion Control
 Management of construction traffic is subject to air quality control measures. Contact the local 

air quality management agency
 Materials will likely need to be removed prior to final project grading and stabilization
 Use of this BMP may not be applicable to very short duration projects

Implementation
Areas that are graded for construction vehicle transport and parking purposes are especially 
susceptible to erosion and dust. The exposed soil surface is continually disturbed, leaving no 
opportunity for vegetative stabilization. Such areas also tend to collect and transport runoff waters 
along their surfaces. During wet weather, they often become muddy quagmires that generate 
significant quantities of sediment that may pollute nearby streams or be transported offsite on the 
wheels of construction vehicles. Dirt roads can become so unstable during wet weather that they 
are virtually unusable.

Efficient construction road stabilization not only reduces onsite erosion but also can significantly 
speed onsite work, avoid instances of immobilized machinery and delivery vehicles, and generally 
improve site efficiency and working conditions during adverse weather.

Installation/Application Criteria

Permanent roads and parking areas should be paved as soon as possible after grading. As an 
alternative where construction will be phased, the early application of gravel or chemical 
stabilization may solve potential erosion and stability problems. Temporary gravel roadway should 
be considered during the rainy season and on slopes greater than 5%.

Temporary roads should follow the contour of the natural terrain to the maximum extent possible. 
Slope should not exceed 15%. Roadways should be carefully graded to drain transversely. Provide 
drainage swales on each side of the roadway in the case of a crowned section or one side in the 
case of a super elevated section. Simple gravel berms without a trench can also be used.

Installed inlets should be protected to prevent sediment laden water from entering the storm 
sewer system (SE-10, Storm Drain Inlet Protection).
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In addition, the following criteria should be considered:

 Road should follow topographic contours to reduce erosion of the roadway
 The roadway slope should not exceed 15%
 Chemical stabilizers or water are usually required on gravel or dirt roads to prevent dust (WE-1, 

Wind Erosion Control)
 Properly grade roadway to prevent runoff from leaving the construction site
 Design stabilized access to support heaviest vehicles and equipment that will use it
 Stabilize roadway using aggregate, asphalt concrete, or concrete based on longevity, required 

performance, and site conditions. The use of cold mix asphalt or asphalt concrete (AC) 
grindings for stabilized construction roadway is not allowed

 Coordinate materials with those used for stabilized construction entrance/exit points
 If aggregate is selected, place crushed aggregate over geotextile fabric to at least 12 in. depth. 

A crushed aggregate greater than 3 in. but smaller than 6 in. should be used

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, do impact weekly 
during the rainy season and of two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Keep all temporary roadway ditches clear
 When no longer required, remove stabilized construction roadway and re-grade and repair 

slopes
 Periodically apply additional aggregate on gravel roads
 Active dirt construction roads are commonly watered three or more times per day during the dry 

season

ENTRANCE/OUTLET TIRE WASH TC-3
Description and Purpose
A tire wash is an area located at stabilized construction access points to remove sediment from 
tires and under carriages and to prevent sediment from being transported onto public roadways.

Suitable Applications
Tire washes may be used on construction sites where dirt and mud tracking onto public roads by 
construction vehicles may occur.

Limitations
 The tire wash requires a supply of wash water
 A turnout or doublewide exit is required to avoid having entering vehicles drive through the wash 

area
 Do not use where wet tire trucks leaving the site leave the road dangerously slick
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Implementation
 Incorporate with a stabilized construction entrance/exit. See TC-1, Stabilized Construction 

Entrance/Exit
 Construct on level ground when possible, on a pad of coarse aggregate greater than 3 in. but 

smaller than 6 in. A geotextile fabric should be placed below the aggregate
 Wash rack should be designed and constructed/manufactured for anticipated traffic loads
 Provide a drainage ditch that will convey the runoff from the wash area to a sediment trapping 

device. The drainage ditch should be of sufficient grade, width, and depth to carry the wash 
runoff

 Use hoses with automatic shutoff nozzles to prevent hoses from being left on
 Require that all employees, subcontractors, and others that leave the site with mud caked tires 

and undercarriages to use the wash facility
 Implement SC-7, Street Sweeping and Vacuuming, as needed

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and of two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges occur
 Remove accumulated sediment in wash rack and/or sediment trap to maintain system 

performance
 Inspect routinely for damage and repair as needed
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Excavation Operations

POLICY
GCG Construction has adopted this policy for the safety of employees performing excavation, 
trenching, & shoring work, and when working in or around trenches and other excavations. This policy 
will comply with the following OSHA regulations or any applicable state or local requirements that are 
more stringent.

 Specific Excavation Requirements - §1926.651
 Requirements for Protective Systems - §1926.652

GCG Construction has designated a competent person as the authority for overall excavation 
operations. That person will ensure that all employees are trained in and familiar with required work 
practices and procedures regarding excavation/trenching operations. The designated competent 
person and/or other supervisors will make regular inspections of the work site to ensure that all safety 
measures and systems are in place, correctly installed, and that all safety procedures are followed.

GCG Construction will implement and enforce the following engineering controls and work practices to 
prevent employees from being exposed to hazards from existing or ongoing excavations.

APPLICATION
This excavation policy applies to all open excavations made in the earth’s surface.

A trench is a narrow excavation made below the surface of the ground in which the depth is greater 
than the width – the width not exceeding 15 feet. 

An excavation is any man-made cut, cavity, trench, or depression in the earth’s surface formed by 
earth removal. This can include excavations for anything from cellars to highways. 

GENERAL REQUIREMENTS
OSHA requires that workers in trenches and excavations are protected, and that safety and health 
programs address the variety of hazards they face. The following hazards cause the most trenching 
and excavation injuries:

 No Protective System
 Failure to Inspect Trench and Protective Systems
 Unsafe Spoil-Pile Placement
 Unsafe Access/Egress

Permits
Comply with all permit requirements. For instance, permits may be required for any trenches and 
excavations five feet or deeper where employee entry is required. Permits may also be required for 
the erection/dismantling of vertical shoring systems more than three stories or 36 feet high.
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Utilizing Protective Systems & Equipment
All excavations are hazardous because they are inherently unstable. If they are restricted spaces, 
they present the additional risks of oxygen depletion, toxic fumes, and water accumulation. 
Protective systems and equipment must be in place in order to avoid injury or loss of life. If you are 
not using protective systems or equipment while working in trenches or excavations at your site, 
you are in danger of suffocating, inhaling toxic materials, drowning, being exposed to fire, or being 
crushed by a cave-in.

Methods to Avoid Hazards
Pre-job planning is vital to accident-free excavations; safety measures cannot be improvised as 
work progresses. A competent person must address the following concerns: 

 Evaluate soil conditions and select appropriate protective systems
 Construct protective systems in accordance with the standard requirements
 Preplan; contact utilities (gas, electric) to locate underground lines, plan for traffic control if 

necessary, and determine proximity to structures that could affect the choice of protective 
systems

 Test for low oxygen, hazardous fumes, and toxic gases, especially when gasoline engine-driven 
equipment is running, or the dirt has been contaminated by leaking lines or storage tanks. 
Insure adequate ventilation or respiratory protection if necessary

 Provide safe access into and out of the excavation
 Provide appropriate protections if water accumulation is a problem
 Inspect the site daily at the start of each shift, following a rainstorm, or after any other hazard-

increasing event
 Keep excavations open the minimum amount of time needed to complete operations

Inspecting Trench and Protective Systems
If trenches and excavations at your site are not inspected daily for evidence of possible cave-ins, 
hazardous atmospheres, failure of protective systems, or other unsafe conditions, employees are 
in danger of being exposed to possible serious or fatal injuries. 

Methods to Avoid Hazards
Inspect excavations: 

 Before construction begins
 Daily before each shift
 As needed throughout the shift
 Following rainstorms or other hazard-increasing events (such as a vehicle or other equipment 

approaching the edge of an excavation)
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Inspections must be conducted by a competent person who:

 Has training in soil analysis
 Has training in the use of protective systems
 Is knowledgeable about the requirements
 Has authority to immediately eliminate hazards

Unsafe Spoil-Pile Placement
Excavated materials (spoils) at your site are hazardous if they are set too close to the edge of a 
trench/excavation. The weight of the spoils can cause a cave-in, or spoils and equipment can roll 
back on top of workers, causing serious injuries or death.

Temporary Spoil
Temporary spoil must be placed at least 2 feet from the surface edge of the excavation, measured 
from the nearest base of the spoil to the cut. Do not measure this distance from the crown of the 
spoil deposit. This distance requirement ensures that loose rock or soil from the temporary spoil 
will not fall on employees in the trench.

Spoil should be placed so that it channels rainwater and other run-off water away from the 
excavation. Spoil should be placed so that it cannot accidentally run, slide, or fall back into the 
excavation.

Permanent Spoil
Permanent spoil should be placed some distance from the excavation. Permanent spoil is often 
created where underpasses are built or utilities are buried.

The improper placement of permanent spoil, i.e., too close to the working excavation, can cause an 
excavation to violate the horizontal to vertical ratio requirement for the excavation. This can usually 
be determined through visual observation. Permanent spoil can change undisturbed soil to 
disturbed soil and dramatically alter slope requirements.

Methods to Avoid Hazards
Provide protection by one or more of the following: 

 Use retaining devices, such as a trench box, which will extend above the top of the trench to 
prevent equipment and spoils from falling back into the excavation

 Set spoils and equipment at least 2 feet back from the excavation
 Where the site does not permit a 2-foot setback, spoils may need to be temporarily hauled to 

another location
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ACCESS AND EGRESS
Employers must provide safe access and egress to all excavations. When employees are in trench 
excavations, the Standard requires adequate means of entry and exit ladders, steps, ramps, or other 
safe means of access and egress. Structural ramps used for employee access or egress must be 
designed by a competent person. If vehicles use the ramps, a competent person qualified in structural 
design must design them. In addition, structural members used for ramps or runways must be uniform 
in thickness and joined in a manner to prevent tripping or displacement. 

Whether protected by sloping, trench boxes, or shoring, trenches must be provided with ladders so 
that workers can enter and exit safely. Access to and exit from the trench require the following:

 Trenches 4 feet or more in depth should be provided with a fixed means of egress
 Spacing between ladders or other means of egress must be such that a worker will not have to 

travel more than 25 feet laterally to the nearest means of egress
 Ladders must be placed within the area protected by the shoring or trench box
 Ladders must be secured and extend a minimum of 36 inches above the landing
 Trenches must be regularly inspected for damage
 Metal ladders should be used with caution, particularly when electric utilities are present

Anyone climbing up or down must always face the ladder and maintain 3-point contact. This means 
that two hands and one foot or two feet and one hand must be on the ladder at all times. Maintaining 
3-point contact means hands must be free for climbing. Tools and materials should not be carried up 
or down ladders. Pumps, small compactors, and other equipment should be lifted and lowered by 
methods that prevent injury from overexertion and falling objects.

 An excavation 4 feet or more in depth and occupied by an employee will be provided with either 
a ladder as a means of access or with a ramp meeting the following requirements:

o A competent person will design structural ramps that are used solely by employees as a means 
of access or egress from excavations. Structural ramps used for access or egress of equipment 
will be designed by a competent person qualified in structural design, and will be constructed in 
accordance with the design

o Ramps and runways constructed of two or more structural members will have the members 
connected together to prevent displacement. Structural members used for ramps and runways 
will be of uniform thickness

o Cleats or other appropriate means used to connect runway structural members will be attached 
to the bottom of the runway or will be attached in a manner to prevent tripping

o Structural ramps used in lieu of steps will be provided with cleats or other surface treatments 
on the top surface to prevent slipping

 An earth ramp may be used in place of a ladder if:
o The ramp material will be stable
o The sides of the excavation above the ramp will be maintained to the maximum allowable slope 

or sheeted or shored along the means of egress
o The degree of angle of the ramp will not be more than 45 degrees
o Vertical height between the floor of the trench and the toe of the ramp will not exceed 30 inches
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Walkways
 Walkways will be provided where employees or equipment are required or permitted to cross 

over excavations. Regulation guardrails will be provided where walkways are 6 feet or more 
above lower levels

 A walkway or sidewalk will be kept clear of excavated material and other obstructions
 The walkways and sidewalks will be lighted if used during hours of darkness
 A walkway or sidewalk that is adjacent to an excavation will be separated from the excavation 

and protected by an appropriate guardrail

PLANNING
Pre-job planning is vital to ensure accident-free trenching; safety cannot be improvised as work 
progresses. A competent person must address the following concerns: 

 Evaluate soil conditions and select appropriate protective systems
 Construct protective systems in accordance with the standard requirements
 Preplan; contact utilities (gas, electric) to locate underground lines, plan for traffic control if 

necessary, and determine proximity to structures that could affect choice of protective system
 Test for low oxygen, hazardous fumes, and toxic gases, especially when gasoline engine-driven 

equipment is running, or the dirt has been contaminated by leaking lines or storage tanks. 
Insure adequate ventilation or respiratory protection if necessary

 Provide safe access into and out of the excavation
 Provide appropriate protections if water accumulation is a problem
 Inspect the site daily at the start of each shift, following a rainstorm, or after any other hazard-

increasing event
 Keep excavations open the minimum amount of time needed to complete operations

Locating Underground Utilities
The location of services such as gas, electrical, telephone, and water lines must be identified by 
the utility before excavation begins. The contractor responsible for the work must contact the 
owners of any underground utilities that may be in that location or phone the appropriate 
underground utilities locating service. Request location identification for all the underground utilities 
in the area where excavation will be taking place.

The service locate provided by the utility owner should indicate, using labeled stakes, flags, and/or 
paint marks, the center line of the underground utility in the vicinity of the proposed excavation.

The excavator should not work outside of the area covered by the locate stakeout information 
without obtaining an additional stakeout.

Locate stakeout accuracy should be considered to be 3 feet on either side of the surface centerline 
locate unless the locate instructions specifically indicate other boundary limits.
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Where the underground utility cannot be located within the locate stakeout limits, the utility owner 
should be contacted to assist with the locate.

Mechanical excavation equipment should not be used within the boundary limits of the locate 
without first digging a hole or holes using the procedure below to determine the underground 
utility's exact center line and elevation.

One of the following methods should be used to excavate test holes:

 Machine excavation immediately outside the boundary limits and then hand digging laterally 
until the underground utility is found

 Hand excavation perpendicular to the centerline of the locate in cuts of at least 1 foot in depth
 Mechanical equipment can then be used carefully to widen the hand-dug trench to within one 

foot of the depth of the hand-dug excavation
 Repeat steps until the utility is located
 Centerline locates should be provided and test holes dug where a representative of the utility 

identifies alignment changes or changes in elevation

Where an underground utility may need support or where it may shift because of disturbance of 
surrounding soil due to excavation, guidelines for excavation and support should be obtained from 
the owner of the utility.

Excavation Regulations require that underground utilities be located (sewer, telephone, fuel, 
electric, water lines, or any other underground installations) that may be encountered during 
digging before opening an excavation.

Allow two business days in advance of digging for locates. To find the exact location of 
underground installations, workers must use safe and acceptable means. If such installations are 
exposed, regulations require that they be removed, protected, or properly supported. When all 
necessary, specific information about the job site is assembled, contractors can determine the 
amount, kind, and cost of the safety equipment needed.

 GCG Construction will not excavate in a street, highway, public place, a private easement of a 
public utility, or near the location of a public utility facility owned, maintained, or installed on a 
customer’s premises, without having first ascertained the location of all underground facilities of 
a public utility in the proposed area of excavation

 Upon receiving the information from the public utility, company personnel will exercise 
reasonable care when working in close proximity to the underground utilities. If the utilities are 
or likely to be exposed; only hand digging will be employed in such circumstances and any 
support reasonably necessary for protection of the utilities will be provided on the construction 
site

 When any contact with or damage to any pipe, cable, or any other underground utility occurs, 
GCG Construction will immediately notify the utility company. If an energized electrical cable is 
severed, an energized conductor is exposed, or dangerous fluids or gases are escaping from a 
broken line, the designated competent person will evacuate personnel from the immediate area 
until the utility company representative arrives

 While an excavation is open, underground utilities will be protected, supported, or removed as 
necessary to safeguard employees



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 31-7
239-825-7566

Surface Encumbrances
 All surface encumbrances such as trees, boulders, rock fragments, or other obstructions whose 

movement could cause injury to an employee will be removed or supported
 Excavations that personnel are required to enter will have spoil piles and other material stored 

and retained not less than 2 feet from the excavation edge
 When a shoring system is used, the system will be designed to resist the added pressure when 

heavy equipment, material handling equipment, or material is located near an excavation
 When mobile equipment is used or permitted adjacent to an excavation where the operator’s 

vision is restricted, stop logs, barricades, or a signal person will be used

Exposure to Vehicle Traffic
Traffic Control
On trenching projects along public roadways, the construction crew must be protected from traffic. 
Regulations specify the following methods for protecting personnel:

 Traffic Control Persons using signs
 Warning signs
 Barriers
 Lane control devices
 Flashing lights or flares

Supervisors must train Traffic Control Persons on site and explain the nature of the project, where 
construction equipment will be operating, and how public traffic will flow. Traffic Control Persons 
must wear a fluorescent or bright orange safety vest.

Training must also include the proper use of the STOP/SLOW sign, where to stand, how to signal, 
and communication with other Traffic Control Persons.

After presenting this information, supervisors must give Traffic Control Persons written instructions 
in a language they can understand.

Flaggers and Signalers
In heavily traveled or congested work areas, a flagger or signaler may be necessary to direct 
equipment and prevent injuries and deaths caused by vehicles backing up.

Ground Rules for Flaggers and Signalers
 Wear a fluorescent or bright orange safety vest
 Use standard hand signals
 Stand where you can see and be seen
 Stay in full view of the operator and the intended path of travel
 Know where the operator's blind spots are
 Warn other workers to stay clear of equipment
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Protecting employees from injury by vehicle traffic
 Providing employees with and requiring them to wear warning vests or other suitable garments 

marked with or made of reflectorized or high-visibility materials
 Requiring a designated, trained flag person along with signs, signals, and barricades when 

necessary
 A sidewalk will not be undermined unless it is shored to support a live load of at least 125 

pounds per square foot
 Employees who are routed from a sidewalk or walkway into a roadway to detour excavations 

will be protected on all sides by regulation guardrails or barricades
 If an employee or equipment is required or permitted to cross a trench or ditch, a walkway, 

ramp, or bridge will be provided and will have a designed capacity of not less than 3 times the 
imposed load. Regulation guardrails will be installed

 If equipment is routed across or onto a roadway, protection will be provided using regulation 
signals, signs, or barricades

 An open cut into a roadway will be provided with a regulation barricade on all sides. Warning 
lights will be provided during hours of darkness

Protection from Water Accumulation Hazards
 Employees will not work in excavations where water has or is accumulating, unless adequate 

precautions have been taken to protect employees against the hazards posed by such water 
accumulation. Precautions necessary to protect employees vary with each situation and will 
include special support or shield systems to protect from cave-ins, water removal to control the 
level of accumulating water, or use of a safety harness and lifeline

 If water is controlled or prevented from accumulating by the use of water pumps, a competent 
person will monitor the pumping equipment to ensure proper operation

 If excavation work interrupts the natural drainage of surface water (such as streams), diversion 
ditches, dikes, suitable means will be used to prevent surface water from entering the 
excavation and to provide adequate drainage of the area adjacent to the excavation. 
Excavations subject to runoff from heavy rains will require an inspection by a competent person

 A qualified person will make an ongoing inspection of an excavation or trench. After every 
rainstorm or other hazard-producing occurrence, a competent person will inspect the excavation 
for evidence of possible slides or cave-ins. Where these conditions are found, all work will 
cease until additional precautions, such as additional shoring or reducing the slope, have been 
accomplished
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Methods for controlling standing water and water accumulation must be provided and should 
consist of the following if employees are permitted to work in the excavation:

 Use of special support or shield systems approved by a registered engineer
 Water removal equipment will be used and monitored by a competent person
 Safety harnesses and lifelines used in conformance with §1926.104
 Surface water diverted away from the trench
 Employees removed from the trench during rainstorms
 Trenches carefully inspected by a competent person after each rain and before employees are 

permitted to re-enter the trench

HAZARDOUS ATMOSPHERES
To prevent exposure to hazardous atmospheres and to assure acceptable breathing conditions, all of 
the following requirements will apply:

 Where an oxygen deficiency (an atmosphere that contains less than 19.5% oxygen) or a 
hazardous atmosphere exists, such as in excavations in areas where hazardous substances are 
stored nearby, the atmosphere in the excavation will be tested before employees enter 
excavations that are more than 4 feet deep

 Precautions will be taken to prevent employee exposure to atmospheres that contain less than 
19.5% oxygen and any other hazardous atmosphere. These precautions include providing 
regulation respiratory protection or ventilation

 Precautions will be taken, such as providing ventilation, to prevent employee exposure to an 
atmosphere that contains a concentration of a flammable gas in excess of 20% of the lower 
flammable limit of the gas

 When using controls intending to reduce levels of atmospheric contaminants to acceptable PEL, 
testing will be conducted as often as necessary to ensure that breathing air remains safe

 Emergency rescue equipment, such as breathing apparatus, safety harness and line, or a 
basket stretcher, will be readily available where hazardous atmospheric conditions exist or could 
develop during work in an excavation. This equipment will be attended when in use

 Employees entering bell-bottom pier holes, or other similar deep and confined footing 
excavations, will wear a harness with a lifeline securely attached to it. The lifeline will be 
separate from any line used to handle materials, and will be individually attended at all times 
while employee wearing it is in the excavation

Testing for Atmospheric Contaminants
 Testing should be conducted before employees enter the trench and should be done regularly 

to ensure that the trench remains safe. The frequency of testing should be increased if 
equipment is operating in the trench

 Testing frequency should also be increased if welding, cutting, or burning is done in the trench

Employees required to wear respiratory protection must be trained, fit-tested, and enrolled in a 
respiratory protection program.
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Stability of Adjacent Structures
Excavation below the level of the base or footing of any foundation or retaining wall that could be 
reasonably expected to pose a hazard to employees will not be permitted except when:

 A support system, such as shoring, bracing, or underpinning, is provided to ensure the safety of 
employees and the stability of the structure

 The excavation is in stable rock
 A registered professional engineer has approved the work and determined that the structure is 

sufficiently removed from the excavation and will be unaffected by the excavation activity or that 
such excavation work will not pose a hazard to employees

 Sidewalks, pavements, and related structures will not be undermined unless a support system 
or another method of protection is provided to protect employees from the possible collapse of 
such structures

 A competent person will inspect the shoring, bracing, and underpinning daily or more often, as 
conditions warrant

OTHER HAZARDS 
Falls and Equipment
In addition to cave-in hazards and secondary hazards related to cave-ins, workers must be 
protected from other hazards during excavation-related work. These include exposure to falls, 
falling loads, and mobile equipment. 

To protect employees, employers are required to take the following precautions: 

 Keep materials or equipment that might fall or roll into an excavation at least two feet from the 
edge of excavations or use retaining devices, or both

 Provide warning systems such as mobile equipment, barricades, hand or mechanical signals, or 
stop logs, to alert operators of the edge of an excavation. If possible, keep the grade away from 
the excavation

 Provide scaling to remove loose rock or soil, or install protective barricades and other equivalent 
protection to protect employees from falling rock, soil, or materials

 Prohibit employees from working on faces of sloped or benched excavations at levels above 
other employees unless employees at lower levels are properly protected from falling, rolling, or 
sliding material or equipment hazards

Employees must be protected from loads or objects falling from lifting or digging equipment. 
Procedures designed to ensure their protection include:

 Employees are not permitted to work under loads handled by lifting or digging equipment
 Employees are required to stand away from equipment that is being loaded or unloaded to 

avoid being struck by any spillage or falling materials
 Equipment operators or truck drivers may stay in their equipment during loading and unloading 

operations if the equipment is properly equipped with a cab shield or adequate canopy that 
provides adequate protection from falling loads
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Confined Spaces
In some instances, excavations such as trenches qualify as confined spaces. When this occurs, 
compliance with the standards in the “Confined Spaces” chapter take precedence/are required. A 
confined space is a workplace where entry and exit are limited and, because of its construction, 
location, contents, or the work being done there, a hazardous atmosphere may occur. See also the 
provisions in OSHA 1926.651(g), which requires the atmosphere to be tested before employees 
enter excavations greater than four feet in depth.

In the sewer and water main industry, confined spaces can be locations such as trenches, 
excavations, manholes, valve chambers, pump stations, and catch basins. The atmosphere in 
these spaces may be:

 Toxic
 Oxygen-deficient
 Oxygen-enriched
 Explosive

Decaying waste releases hazardous gases such as hydrogen sulfide and methane. The bacteria in 
sewage are not only a source of infection but can also consume oxygen and leave the atmosphere 
oxygen-deficient. 

Other sources of contamination may include:
 Fumes from welding or patching compounds
 Chemicals from waste disposal sites
 Engine exhaust
 Propane or other explosive gases that are heavier than air and collect in the bottom of the 

trench
 Leaks from underground storage tanks
 Decomposing material in landfill sites

Hydrostatic Testing
Hydrostatic testing involves entry into a confined space such as a manhole or valve chamber. The 
procedures listed for confined spaces should be followed.

Testing new lines can be very hazardous if components break or plugs let go. For that reason, 
additional precautions are required.

When testing water mains, ensure that all lines, elbows, tees and valves are supported and 
equipped with thrust blocks. Otherwise, the line could come apart under test pressure. Arrange 
water main testing so that lines are pressurized when no one is in the manhole or valve chamber.

For sewer line testing, all requirements for entering confined spaces apply.

Ensure that plugs are secure. No one should be in a manhole when the upstream line is being 
filled. Plugs that are not properly installed can let go, causing injury and letting a manhole fill 
quickly, depending on the size of the line.

Flooding is another reason why no one should be in a manhole without a rescue harness and a 
worker outside ready and prepared for an emergency. 
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Exposure to Falling Loads
Personnel will not be permitted under loads handled by lifting or digging equipment. Employees will 
be required to stand away from any vehicle being loaded or unloaded to avoid being struck by any 
spillage or falling materials. Operators may remain in the cabs of vehicles being loaded or 
unloaded when the vehicles are equipped with regulation protection for the operator during loading 
and unloading operations. 

Mobile Equipment Warning Systems
When mobile equipment is operated adjacent to an excavation, or when such equipment is 
required to approach the edge of an excavation, and the operator does not have a clear and direct 
view of the edge of the excavation, one of the following precautions must be taken to prevent 
vehicles from falling into the trench:

 Barricades must be installed where necessary
 Hand or mechanical signals must be used as required
 Stop logs must be installed if there is a danger of vehicles falling into the trench
 Soil should be graded away from the excavation; this will assist in vehicle control and 

channeling of run-off water

Employee Protection from Loose Rock or Soils
 Adequate protection will be provided to protect employees from loose rock or soil that could 

pose a hazard by falling or rolling from an excavation face. Such protection will consist of 
scaling to remove loose material; installation of protective barricades at intervals as necessary 
on the face to stop and contain falling material or other means that provide equivalent protection

 Employees will be protected from excavated or other materials or equipment that could pose a 
hazard by falling or rolling into excavations. Protection will be provided by placing and keeping 
such materials or equipment at least 2 feet from the edge of excavations, or by the use of 
retaining devices that are sufficient to prevent materials or equipment from falling or rolling into 
excavations, or by a combination of both if necessary

 If different textured soils are encountered in the side of an excavation, each soil type of the 
excavation will be cut to the proper maximum allowable slope, except that the slope will not 
steepen between the toe of the slope and the ground level where soft clay or running soil is 
encountered in the lower cut

 If the excavation is a trench, a trench shoring system will be used or the sides will be properly 
benched or sloped to protect against a cave-in

 An excavation that is cut into a rock formation will be scaled to remove loose material
 When installed forms, walls, or similar structures create a trench between the form, wall, or 

structure and the side of the excavation, it will be treated as a trench
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BEFORE STARTING THE JOB 
Before beginning work, employers must provide employees exposed to vehicular traffic with warning 
vests or other suitable garments marked with or made of reflectorized or high-visibility material and 
ensure that they wear them. Workers must also be instructed to remove or neutralize surface 
obstacles that may create hazards. 

No employee should operate equipment without being properly trained and alert to potential hazards. 
In training and in the worksite safety and health program, it also is important to include procedures for 
fast notification and investigation of accidents. 

ON-THE-JOB EVALUATION 
Standards require that a competent person inspect excavations and adjacent areas at least daily for 
possible cave-ins, failures of protective systems and equipment, hazardous atmospheres, or other 
hazardous conditions. If these conditions are encountered, exposed employees must be removed 
from the hazardous area until necessary safety precautions have been taken. Inspections are also 
required after heavy rains or man-made events such as blasting that may increase the potential for 
hazards. 

Larger and more complex operations should have a full-time safety person who makes 
recommendations to improve implementation of the safety plan. In smaller operations, the safety 
person may be part-time and will usually be a supervisor. 

Supervisors are the contractor’s representatives on the job. They should conduct inspections, 
investigate accidents, anticipate hazards, and ensure that employees receive on-the-job safety and 
health training. They must also review and strengthen overall safety and health precautions to guard 
against potential hazards, get necessary worker cooperation in safety matters, and report frequently 
to the contractor. 

Managers and supervisors must set the example for safety at the job site. When visiting job sites, all 
managers must wear prescribed personal protective equipment such as safety shoes, safety glasses, 
hardhats, and other necessary gear. 

Employees must also take an active role in job safety. The contractor and supervisor must make 
certain that workers have been properly trained in the use and fit of protective gear and equipment, 
that they are wearing and using the equipment correctly, and that they are using safe work practices.

SAFETY PRECAUTIONS 
Employers must provide support systems such as shoring, bracing, or underpinning to ensure the 
stability of nearby structures such as buildings, walls, sidewalks, or pavements. 

The Standard also prohibits excavation below the level of the base or footing of any foundation or 
retaining wall unless a support system such as underpinning is provided, the excavation is in stable 
rock, or a registered professional engineer determines that the structure is far enough away from the 
excavation that the excavation will not pose a hazard to employees. 

Excavations under sidewalks and pavements are also prohibited unless an appropriately designed 
support system is provided, or another effective method is used. 
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GENERAL SAFE PRACTICES FOR TRENCHING AND EXCAVATION
All company employees working on, in, or near excavations, as applicable, will follow these general 
rules and safe practices at all times:

 Before removal of individual trench shoring members begins, additional precautions will be 
taken to ensure the safety of employees, such as installing other structural members to carry 
the loads imposed on the support system

 Exposure to falling loads. No employee will be permitted underneath loads handled by lifting or 
digging equipment. Employees will be required to stand away from any vehicle being loaded or 
unloaded to avoid being struck by any spillage or falling materials. Operators may remain in the 
cabs of vehicles being loaded or unloaded when the vehicles are equipped to provide adequate 
protection for the operator during loading and unloading operations

 Warning system for mobile equipment. When mobile equipment is operated adjacent to an 
excavation, or when such equipment is required to approach the edge of an excavation, and the 
operator does not have a clear and direct view of the edge of the excavation, a warning system 
will be utilized such as barricades, hand or mechanical signals, or stop logs. If possible, the 
grade should be away from the excavation

 Exposure to vehicular traffic. Employees who will be exposed to public vehicular traffic, will be 
provided with, and will wear; warning vests or other suitable garments marked with or made of 
reflectorized or high-visibility material

 Employees will not work in excavations in which there is accumulated water, or in excavations in 
which water is accumulating, unless adequate precautions have been taken to protect 
employees against the hazards posed by water accumulation. The precautions necessary to 
protect employees adequately vary with each situation, but could include special support or 
shield systems to protect from cave-ins, water removal to control the level of accumulating 
water, or use of a safety harness and lifeline

 Employees are not permitted under loads that are handled by lifting or digging equipment. 
Employees are not allowed to work in the excavation above other employees unless the lower 
level employees are adequately protected

 Where oxygen deficiency (atmospheres containing less than 19.5 percent oxygen) or a 
hazardous atmosphere exists, or could reasonably be expected to exist, such as in excavations 
in landfill areas or excavations in areas where hazardous substances are stored nearby, the 
atmospheres in the excavation will be tested before employees enter excavations greater than 4 
feet in depth

 Adequate precautions will be taken to prevent employee exposure to atmospheres containing 
less than 19.5 percent oxygen and other hazardous atmospheres. These precautions include 
providing regulation respiratory protection or ventilation

 When controls are used that are intended to reduce the level of atmospheric contaminants to 
acceptable levels, testing will be conducted as often as necessary to ensure that the 
atmosphere remains safe

 Guardrails are provided for walkways or bridges crossing over an excavation
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Designs of sloping and benching systems
 For designs using tabulated data, a copy of the data identifying the approving engineer needs to 

be at the jobsite during its construction and as long as the system is used
 A copy of the design completed by a professional engineer must be at the jobsite during its 

construction and as long as the system is used

Designs of support, shield, and other protective systems
 Designs using manufacturer’s tabulated data with written manufacturer’s specifications, 

recommendations, limitations, and approval to deviate from them must be kept at the jobsite 
during its construction and while the system is used

 A copy of designs using tabulated data identifying the approving engineer must be maintained 
at the jobsite during construction and while the system is used

 A copy of the design completed by a professional engineer must be kept on site while it is 
constructed and as long as the system is used

INSPECTIONS
Excavation Inspection Protocols
Inspections will be made by a competent person and should be documented. The following 
guidelines specify the frequency and conditions requiring inspections:

 Daily and before the start of each shift
 As dictated by the work being done in the trench
 After every rainstorm
 After other events that could increase hazards, e.g., snowstorm, windstorm, thaw, earthquake, 

etc
 When fissures, tension cracks, sloughing, undercutting, water seepage, bulging at the bottom, 

or other similar conditions occur
 When there is a change in the size, location, or placement of the spoil pile
 When there is any indication of change or movement in adjacent structures

Daily Site Assessment – General Inquiries for Excavation Operations
 Is a "Competent Person in Charge" of the operation?
 Does a competent person "Determine Soil Type"?
 Is the cut, cavity, or depression a "Trench" or an "Excavation"?
 Is the cut, cavity, or depression more than 4 feet in depth?
 Is there "Water" in the cut, cavity, or depression?
 Are there adequate means of "Access" and "Egress"?
 Are there any "Surface Encumbrances"?
 Is there exposure to "Vehicular Traffic"?
 Are "Adjacent Structures" stabilized?
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 Does "Mobile Equipment" have a "Warning System"?
 Is "Equipment Operating" in or around the cut, cavity, or depression?
 Are procedures required to monitor, test, and "Control Hazardous Atmospheres"?
 Was a SOIL TESTING DEVICE used to determine soil type?
 Is the "Spoil" placed "2 Feet or More from the Edge" of the cut, cavity, or depression?
 Is the "Depth 20 Feet or More" for the cut, cavity, or depression?
 Has a "Registered Professional Engineer" approved the procedure if the depth is more than 20 

feet?
 Does the procedure require "Benching, Multiple Benching, Shoring, or Shielding"?
 If provided, do "Shields Extend at Least 18 Inches Above" the surrounding area if it is sloped 

toward the excavation?
 If shields are used, is the "Depth of the Cut More Than 2 Feet Below" the bottom of the 

"Shield"?
 Are any "Required Surface Crossings" of the cut, cavity, or depression the "Proper Width" and 

"Fitted with Hand Rails"?
 Are means of "Egress" from the cut, cavity, or depression "No More Than 25 Feet from the 

Work"?
 Is "Emergency Rescue Equipment" required?
 Is there "Documentation" of the "Minimum Daily Excavation Inspection"?

Where the competent person finds evidence of a situation that could result in a possible cave-in, 
indications of failure of protective systems, hazardous atmospheres, or other hazardous conditions, 
exposed employees will be removed from the hazardous area until the necessary precautions have 
been taken to ensure their safety.

Whatever the protective system, it should be inspected regularly:

 Check hydraulic shoring for leaks in hoses and cylinders, bent bases, broken or cracked 
nipples, and other damaged or defective parts

 Check timber shoring before installation. Discard damaged or defective lumber. After 
installation, inspect wales for signs of crushing. Crushing indicates structural inadequacy and 
calls for more struts

 Inspect trench boxes for structural damage, cracks in welds, and other defects. During use, 
check the box regularly and often to make sure that it is not shifting or settling much more on 
one side than the other. If it is, leave the trench and ask the supervisor to check for stability

 Check ground surface for tension cracks, which may develop parallel to the trench at a distance 
one-half to three-quarters of the trench depth. If cracks are detected, alert the crew and check 
all protective systems carefully

 Check areas adjacent to shoring where water may have entered the trench. A combination of 
water flow and granular soils can lead to undermining of the trench wall. Such conditions have 
caused fatalities

 Finally, make sure that tools, equipment, material, and spoil piles are kept at least 2 feet back 
from the edge of the trench to prevent falling objects from striking workers
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GENERAL CLASSIFICATION AND DETERMINATION OF SOIL TYPE
Soil and rock deposits are categorized into four basic types:

 Each soil and rock deposit will be classified by a competent person as Stable Rock, Type A, 
Type B, Type C, or layered strata, in accordance with OSHA definitions

 The classification of the deposits will be made based on the results of at least one visual and at 
least one manual analysis. Such analyses will be conducted by a competent person using 
approved methods of soil classification and testing

 The visual and manual analyses will be designed and conducted to provide sufficient 
quantitative and qualitative information as may be necessary to identify properly the properties, 
factors, and conditions affecting the classification of the deposits

 Layered systems will be classified according to its weakest layer. However, each layer may be 
classified individually where a more stable layer lies under a less stable layer

 If after classifying a deposit, the properties, factors, or conditions affecting its classification 
change in any way, the changes will be evaluated by a competent person. The deposit will be 
reclassified as necessary to reflect the changed circumstances

Stable Rock
Stable rock is natural solid mineral matter that can be excavated with vertical sides and remain 
intact while exposed. It is usually identified by a rock name such as granite or sandstone. 
Determining whether a deposit is of this type may be difficult unless it is known whether cracks 
exist and whether or not the cracks run into or away from the excavation.

Type A Soils
Type A soils are cohesive soils with an unconfined compressive strength of 1.5 tons per square 
foot (tsf) or greater. Examples of Type A cohesive soils are often: clay, silty clay, sandy clay, clay 
loam and, in some cases, silty clay loam and sandy clay loam. No soil is Type A if it is fissured, is 
subject to vibration of any type, has previously been disturbed, is part of a sloped, layered system 
where the layers dip into the excavation on a slope of 4 horizontal to 1 vertical (4H:1V) or greater, 
or has seeping water.

Type B Soils
Type B soils are cohesive soils with an unconfined compressive strength greater than 0.5 tsf but 
less than 1.5 tsf. Examples of other Type B soils are: angular gravel; silt; silt loam; previously 
disturbed soils unless otherwise classified as Type C; soils that meet the unconfined compressive 
strength or cementation requirements of Type A soils but are fissured or subject to vibration; dry 
unstable rock; layered systems sloping into the trench at a slope less than 4H: 1V (only if the 
material would be classified as a Type B soil).
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Type C Soils
Type C soils are cohesive soils with an unconfined compressive strength of 0.5 tsf or less. Other 
Type C soils include granular soils such as gravel, sand and loamy sand, submerged soil, soil from 
which water is freely seeping, and submerged rock that is not stable. Also included in this 
classification is material in a sloped, layered system where the layers dip into the excavation or 
have a slope of four horizontal to one vertical (4H: 1V) or greater.

Layered Geological Strata
Where soils are configured in layers, i.e., where a layered geologic structure exists, the soil must 
be classified based on the soil classification of the weakest soil layer. Each layer may be classified 
individually if a more stable layer lies below a less stable layer, i.e., where a Type C soil rests on 
top of stable rock.

EVALUATING SOIL TYPE
Many kinds of equipment and methods are used to determine the type of soil prevailing in an area. 
These procedures should only be performed by a competent person and can consist of any of the 
following methods:

 Pocket Penetrometer
 Shearvane (Torvane)
 Thumb Penetration Test
 Dry Strength Test
 Plasticity or Wet Thread Test
 Visual Test

PROTECTION OF EMPLOYEES IN EXCAVATIONS
Support Systems 
Excavation workers are exposed to many hazards, but the chief hazard is cave-ins. Employees 
must be protected by sloping or benching the sides of the excavation, supporting the sides of the 
excavation, or placing a shield between the side of the excavation and the work area. 

All deep excavations must be protected by a system designed by a registered professional 
engineer. Before any sloping, benching, or support system is selected, the excavation soil type 
must be classified by a competent person. 

Designing or selecting a protective system can be complex because of the number of factors 
involved – soil classification, depth of cut, water content of soil, changes due to weather and 
climate, or other operations in the vicinity. 
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There are, however, four methods each for sloping and shoring, including the use of shields to 
provide the required level of protection against cave-ins. 

Contractors may also use a trench box or shield designed or approved by a registered professional 
engineer or based on tabulated data prepared or approved by such an engineer. Timber, 
aluminum, or other suitable materials may also be used. Employers are permitted to use a trench 
shield as long as the protection it provides is equal to or greater than the protection that would be 
provided by the appropriate shoring system. 

Employers are free to choose the most practical option for the circumstances. Once an option has 
been selected, however, that system must meet required performance criteria. 

Employees in an excavation will be protected from cave-ins by an adequate protective system 
designed in accordance with OSHA requirements, except when: 

 Excavations are made entirely in stable rock
 Excavations are less than 5 feet deep and examination of the ground by a competent person 

provides no indication of a potential cave-in
 Protective systems will have the capacity to resist without failure all loads that are intended or 

could reasonably be expected to be applied or transmitted to the system

SLOPING AND BENCHING
Sloping
Maximum allowable slopes for excavations less than 20 feet based on soil type and angle to the 
horizontal are on this table:

Benching
There are two basic types of benching, simple, and multiple. The type of soil determines the 
horizontal to vertical ratio of the benched side.

As a rule, the bottom vertical height of the trench must not exceed 4 feet for the first bench. 
Subsequent benches may be up to a maximum of 5 feet vertical in Type A soil and 4 feet in Type B 
soil to a total trench depth of 20 feet. All subsequent benches must be below the maximum 
allowable slope for that soil type. For Type B soil, the trench excavation is permitted in cohesive 
soil only.

Soil Type Height to Depth Ratio Slope Angle
Stable Rock Vertical 90°
Type A ¾:1 53°
Type B 1:1 45°
Type C 1½:1 34°
Type A (short-term) ½:1 63°
(For a maximum excavation depth of 12 feet)
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SHORING TYPES
Shoring is the provision of a support system for trench faces used to prevent movement of soil, 
underground utilities, roadways, and foundations. Shoring or shielding is used when the location or 
depth of the cut makes sloping back to the maximum allowable slope impractical. There are two basic 
types of shoring, timber, and aluminum hydraulic.

Shoring systems consist of posts, wales, struts, and sheeting. The trend today is toward the use of 
hydraulic shoring, a prefabricated strut and/or wale system manufactured of aluminum or steel. 
Hydraulic shoring provides a critical safety advantage over timber shoring because workers do not 
have to enter the trench to install or remove hydraulic shoring. Other advantages of most hydraulic 
systems are that they:

 Are light enough to be installed by one worker
 Are gauge-regulated to ensure even distribution of pressure along the trench line
 Can have their trench faces "preloaded," to use the soil's natural cohesion to prevent movement
 Can be adapted easily to various trench depths and widths

All shoring should be installed from the top down and removed from the bottom up. Hydraulic shoring 
should be checked at least once per shift for leaking hoses and/or cylinders, broken connections, 
cracked nipples, bent bases, and any other damaged or defective parts.

Pneumatic Shoring
Pneumatic shoring works in a manner similar to hydraulic shoring. The primary difference is that 
pneumatic shoring uses air pressure in place of hydraulic pressure. A disadvantage to the use of 
pneumatic shoring is that an air compressor must be on site.

Screw Jacks
Screw jack systems differ from hydraulic and pneumatic systems in that the struts of a screw jack 
system must be adjusted manually. This creates a hazard because the worker is required to be in 
the trench in order to adjust the strut. In addition, uniform "preloading" cannot be achieved with 
screw jacks, and their weight creates handling difficulties.

Single-Cylinder Hydraulic Shores
Shores of this type are generally used in a waler system, as an assist to timber shoring systems, 
and in willow trenches where face stability is required.

Underpinning
This process involves stabilizing adjacent structures, foundations, and other intrusions that may 
have an impact on the excavation. As the term indicates, underpinning is a procedure in which the 
foundation is physically reinforced. Underpinning should be conducted only under the direction and 
with the approval of a registered professional engineer.
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Shielding Types
Trench boxes are different from shoring because, instead of shoring up or otherwise supporting the 
trench face, they are intended primarily to protect workers from cave-ins and similar incidents.

The excavated area between the outside of the trench box and the face of the trench should be as 
small as possible. The space between the trench boxes and the excavation side are backfilled to 
prevent lateral movement of the box. Shields may not be subjected to loads exceeding those, 
which the system was designed to withstand.

Trench boxes are generally used in open areas, but they also may be used in combination with 
sloping and benching. The box should extend at least 18 inches above the surrounding area if 
there is sloping toward excavation. This can be accomplished by providing a benched area 
adjacent to the box.

Earth excavation to a depth of 2 feet below the shield is permitted, but only if the shield is designed 
to resist the forces calculated for the full depth of the trench and there are no indications while the 
trench is open to the possible loss of soil from behind or below the bottom of the support system.

Conditions of this type require observation on the effects of bulging, heaving, and boiling as well as 
surcharging, vibration, adjacent structures, etc., on excavating below the bottom of a shield.

GENERAL SHIELD SYSTEMS REQUIREMENTS
 Shield systems will not be subjected to loads exceeding those that the system was designed to 

withstand
 Shields will be installed in a manner to restrict lateral or other hazardous movement of the shield 

in the event of the application of sudden lateral loads
 Employees will be protected from the hazard of cave-ins when entering or exiting the areas 

protected by shields
 Employees will not be allowed in shields when shields are being installed, removed, or moved 

vertically
 Excavations of earth material to a level not greater than 2 feet below the bottom of a shield will 

be permitted, but only if the shield is designed to resist the forces calculated for the full depth of 
the trench, and there are no indications while the trench is open of a possible loss of soil from 
behind or below the bottom of the shield

 Regulation guardrails or barricades will be provided at all remotely located excavations. All 
wells, pits, and shafts, temporary or otherwise, will be barricaded or covered. Temporary wells, 
pits, and shafts will be backfilled when exploration and similar operations are completed
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Protective System Materials and Equipment
 The employer is responsible for the safe condition of materials and equipment used for 

protective systems. Defective and damaged materials and equipment can result in the failure of 
a protective system and cause excavation hazards

 Materials and equipment used for protective systems will be free from damage or defects that 
might impair their proper function

 Manufactured materials and equipment used for protective systems will be used and maintained 
according to the recommendations of the manufacturer, and in a manner that will prevent 
employee exposure to hazards

 When equipment used for protective systems is damaged, a competent person will examine the 
equipment and evaluate its suitability for continued use. If the competent person cannot assure 
the equipment is able to support the intended loads or is otherwise suitable for safe use, then 
equipment will be removed from service be evaluated and approved by a registered 
professional engineer before being returned to service

PROTECTIVE SYSTEM OPTIONS
The slopes and configurations of sloping, benching, and protective systems will be selected and 
constructed by GCG Construction and will be in accordance with OSHA requirements, or those of the 
agency that has local jurisdiction, or the following alternative options:

Option 1 – Allowable Configurations and Slopes
 Excavations will be sloped at an angle not steeper than one and one-half horizontal to one 

vertical (34 degrees measured from the horizontal), unless the employer uses one of the other 
options listed below

 Specified slopes will be excavated to form configurations that are in accordance with the slopes 
shown for Type C soil

 Designs for timber shoring in trenches will be determined in accordance with the conditions and 
requirements set forth in §1926 Subpart P – Appendices A and C

 Designs for aluminum hydraulic shoring will be in accordance with Option 2 below, but if 
manufacturer's tabulated data cannot be utilized, designs will be in accordance with Appendix D
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Option 2 – Designs Using Regulatory and Manufacturer’s Data
 Maximum allowable slopes, and allowable configurations for sloping and benching systems, will 

be determined in accordance with the conditions and requirements set forth in1926 Subpart P – 
Appendices A and B

 Design of support systems, shield systems, or other protective systems that are drawn from 
manufacturer's tabulated data will be in accordance with all specifications, recommendations, 
and limitations issued or made by the manufacturer

 Deviation from the specifications, recommendations, and limitations issued or made by the 
manufacturer will only be allowed after the manufacturer issues specific written approval

 Manufacturer's specifications, recommendations, and limitations, and manufacturer's approval 
to deviate from the specifications, recommendations, and limitations will be in written form at the 
jobsite during construction of the protective system. After that time, this data may be stored off 
the jobsite, but a copy will be made available to the Secretary upon request

Option 3 – Designs Using Other Tabulated Data
Designs of sloping, benching, or protective systems will be selected from, and in accordance with, 
tabulated data such as tables and charts. The tabulated data will be in written form and will include 
all of the following: 

 Identification of the parameters that affect the selection of a sloping or benching system drawn 
from such data

 Identification of the limits of use of the data, to include the magnitude and configuration of 
slopes determined to be safe

 Explanatory information as may be necessary to aid the user in making a correct selection of a 
protective system from the data

 Designs of support systems, shield systems, or other protective systems will be selected from 
and be in accordance with tabulated data, such as tables and charts

 Identification of the parameters that affect the selection of a protective system drawn from such 
data

 A copy of the tabulated data, which identifies the registered professional engineer who 
approved the data, will be maintained at the jobsite during construction of the protective system 
and as long as it is in use

Option 4 – Design by a Registered Professional Engineer
A registered professional engineer will approve sloping, benching, or protective systems not using 
options 1, 2, or 3. Designs will be in written form and will include at least the following:

 The magnitude of the slopes that were determined to be safe for the particular project
 The configurations that were determined to be safe for the particular project
 A plan indicating the sizes, types, and configurations of the materials to be used in the 

protective system
 The identity of the registered professional engineer approving the design
 A copy of the design will be maintained at the jobsite while the slope is being constructed and 

as long as it is in use
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INSTALLATION AND REMOVAL OF SUPPORT SYSTEMS
The following procedures are required for the protection of employees when installing support 
systems: 

 Members of support systems will be securely connected together to prevent sliding, falling, 
kickouts, or other predictable failure

 Support systems will be installed and removed in a manner that protects employees from cave-
ins, structural collapses, or from being struck by members of the support system

 Individual members of support systems will not be subjected to loads exceeding those that 
those members were designed to withstand

 Excavation of material to a level no greater than 2 feet below the bottom of the members of a 
support system will be permitted, but only if the system is designed to resist the forces 
calculated for the full depth of the trench, and there are no indications while the trench is open 
of a possible loss of soil from behind or below the bottom of the support system

 Installation of a support system will be closely coordinated with the excavation of trenches
 Before temporary removal of individual members begins, additional precautions will be taken to 

ensure the safety of employees, such as installing other structural members to carry the loads 
imposed on the support system

 Removal will begin at, and progress from, the bottom of the excavation. Members will be 
released slowly so as to note any indication of possible failure of the remaining members of the 
structure or possible cave-in of the sides of the excavation

 Backfilling will progress together with the removal of support systems from excavations
 Employees will not be permitted to work on the faces of sloped or benched excavations at levels 

above other employees, except when employees at the lower levels are adequately protected 
from the hazard of falling, rolling, or sliding material or equipment

AN OVERVIEW OF SOIL MECHANICS
The following information is intended to provide options when classifying soil, selecting employee 
protection methods, and recognition of trenching and shoring hazards and their prevention.

A number of stresses and deformations can occur in an open cut or trench. For example, increases or 
decreases in moisture content can adversely affect the stability of a trench or excavation. The 
following diagrams show some of the more frequently identified causes of trench failure.

Tension Cracks
Tension cracks usually form at a horizontal distance of 0.5 to 0.75 times the depth of the trench, 
measured from the top of the vertical face of the trench. See the drawing for additional details.

Sliding
Sliding or sluffing may occur as a result of tension cracks.

Toppling
In addition to sliding, tension cracks can cause toppling. Toppling occurs when the trench's vertical 
face shears along the tension crack line and topples into the excavation.
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Subsidence and Bulging
An unsupported excavation can create an unbalanced stress in the soil, which, in turn, causes 
subsidence at the surface and bulging of the vertical face of the trench. If uncorrected, this 
condition can cause face failure and entrapment of workers in the trench.

Heaving or Squeezing
The downward pressure created by the weight of adjoining soil causes bottom heaving or 
squeezing. This pressure causes a bulge in the bottom of the cut, as illustrated in the drawing. 
Heaving and squeezing can occur even when shoring or shielding has been properly installed.

Boiling
Boiling is evidenced by an upward water flow into the bottom of the cut. A high water table is one of 
the causes of boiling. Boiling produces a "quick" condition in the bottom of the cut, and can occur 
even when shoring or trench boxes are used.

Unit Weight of Soils refers to the weight of one unit of a particular soil. The weight of soil varies 
with type and moisture content. One cubic foot of soil can weigh from 110 pounds to 140 pounds or 
more, and one cubic meter (35.3 cubic feet) of soil can weigh more than 3,000 pounds.

SPECIAL HEALTH AND SAFETY CONSIDERATIONS
Surface Crossing of Trenches
Surface crossing of trenches should be discouraged; however, if trenches must be crossed, such 
crossings are permitted only under the following conditions:

 Vehicle crossings must be designed by and installed under the supervision of a registered 
professional engineer

 Walkways or bridges must be provided for foot traffic. These structures will:
o Have a safety factor of 4
o Have a minimum clear width of 20 inches
o Be fitted with standard regulation guardrails
o Extend a minimum of 24 inches past the surface edge of the trench

Other Hazards and Safeguards
The risk of cave-in is not the only hazard in trenching. Injuries and deaths are also related to other 
major areas:

 Personal protective equipment
 Utilities – underground and overhead
 Materials handling and housekeeping
 Traffic Control
 Heavy Equipment
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Personal Protective Equipment
Personal protective equipment is an important defense against certain types of injury. Injuries from 
falling and flying objects, for instance, can be reduced by wearing hard hats and eye protection.

Everyone on a construction project with excavation operations should wear certified safety boots. 
Under the wet, muddy conditions often encountered in trenching, you may also require rubber 
safety boots.

It is mandatory for everyone on a construction project to wear regulation head protection in the 
form of a hard hat.

Eye protection is strongly recommended to prevent injuries from construction operations such as 
chipping and drilling and site conditions such as dust.

Personnel exposed for long periods to noisy equipment should wear hearing protection.

Work in confined spaces such as manholes and valve chambers may require respiratory protection 
against hazardous atmospheres.

Breaks
Breaks in electrical, gas, and water services can cause serious injuries, even deaths. Hitting an 
underground electrical line can result in electrocution, while hitting a gas line can cause an 
explosion. A broken water line can release a sudden rush of water, washing out support systems 
and causing a cave-in. Cutting telephone lines can create a serious problem if emergency calls for 
police, fire, or ambulance are required.

In the event of gas line contact, call the gas company immediately. GCG Construction will check 
the line and close down the supply if necessary. If a leak is suspected, people in the immediate 
area should be told to evacuate. Where service to a building or home has been struck, people 
inside should be advised to leave doors and windows open; shut off appliances, furnaces, and 
other sources of ignition; and vacate the premises until the gas company declares it safe to return.

Construction personnel should take two precautions.
32. Put out smoking materials and shut off other sources of ignition such as engines and equipment
33. Leave the trench immediately. Gas can collect there
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Overhead Powerlines
Equipment such as an excavator or backhoe must not be moved closer than one boom length to 
an overhead powerline of more than 750 volts unless a signaler is stationed to warn the operator 
when any part of the machine, boom, or load approaches the minimum distance specified in the 
regulations.

If equipment touches a high-voltage line, the operator should take the following precautions.

 Stay on the machine. Do not touch equipment and ground at same time. Touching anything in 
contact with the ground could be fatal

 Keep others away. Warn them not to touch the load, load lines, boom, bucket, or any other part 
of the equipment

 Get someone to call the local utility to shut off power
 If possible, break contact by moving the machine clear of the wires

Warning: Beware of time relays. Even after breakers are tripped by line damage, relays may be 
triggered to restore power.

 Otherwise, do not move the machine until the Utility Company shuts down the line and confirms 
that power is off

 If an emergency such as fire forces you to leave the machine, jump clear. Never step down. If 
part of your body contacts the ground while another part touches the machine, current will travel 
through you

 Jump with feet together and shuffle away in small steps. Do not take big steps. With voltage 
differential across the ground, one foot may be in a higher voltage area than the other. The 
difference can kill you

Special precautions are required for casualties in contact with live powerlines or equipment.

 Never touch the casualty or anything in contact with the casualty
 If possible, break contact. Use a dry board, rubber hose, or dry polypropylene rope to move 

either the casualty or the line. An object can sometimes be thrown to separate the casualty from 
the wire

Warning: Touching the casualty, even with dry wood or rubber, can be dangerous. With high 
voltage lines, objects that are normally insulators can become conductors.

 Call emergency services – in most cases ambulance, fire department, and utility
 Provide first aid once the casualty is free of contact. If the casualty is not breathing, begin 

artificial respiration immediately (mouth-to-mouth is most efficient) or CPR. Apply cold water to 
burns and cover with clean dressing

Materials Handling
Many lost-time injuries in trenching involve materials handling. Moving rock and soil, lifting pipe and 
manhole sections, laying down bedding material, or lowering pumps and compactors into the 
trench can all be hazardous.
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Pipe
Trucks should always be on level ground when pipe is unloaded. Pipe should be chocked or 
staked before tiedowns are released. These measures will reduce the risk of sections rolling off the 
truck.

Plastic and small diameter pipe is often banded with metal straps. Take care cutting the straps. 
They are under tension and can fly back and hit you.

Personnel often injure fingers and hands when laying and joining sections of pipe. While sections 
are suspended from hoisting equipment, keep hands away from slings or chokers in tension. When 
guiding and pushing sections together by hand, never curl fingers around ends or flanges.

As pipe is placed along the trench, each section should be blocked or set so that it cannot roll and 
cause injury.

Back injuries can occur when small-diameter pipe is being homed into position. The worker 
pushing the bar should place his feet directly in front of the pipe with one foot ahead of the other. 
Large-diameter pipe should be placed with pipe pullers.

Bedding Material
Personnel shoveling bedding material in the trench are usually working in a confined area where 
footing is muddy and uneven. The result can be overexertion or slips and falls leading to back and 
other injuries. Mechanical equipment can significantly reduce this hazard. For instance, bedding 
material can be put in the excavator bucket with a front-end loader, and then spread evenly along 
the trench bottom.

Rigging
Rigging is essential to safe, efficient materials handling since pipe, manhole sections, and 
equipment are lowered into the trench by cranes or other hoisting devices. Rigging these loads 
properly can prevent injury. Inspect slings and rigging hardware regularly and replace any 
damaged or worn devices.

Nylon web slings – Damage is usually easy to spot cuts, holes, tears, worn or distorted fittings, 
frayed material, broken stitching, or heat burns. Damaged web slings should be replaced.

Wire rope slings – Inspect for broken wires, worn or cracked fittings, loose seizings and splices, 
flattening, and corrosion. Knots or kinks indicate that wire rope slings are permanently damaged 
and should not be used.

Damage most often occurs around thimbles and fittings. Do not leave wire rope lying on the ground 
for any length of time in damp or wet conditions. Eyes in wire rope slings should be fitted with 
thimbles. To make an eye with clips, put the U-bolt section on the dead or short end of the rope 
and the saddle on the live or long end. Remember – never saddle a dead horse.

At least three clips are required for wire rope up to 5/8" diameter, and four are required for wire 
rope greater than 5/8" up to and including 7/8" diameter. Avoid binding the eye section of wire rope 
slings around corners. The bend will weaken the splice or swaging.
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Chain Slings – Inspect for elongated links. A badly stretched link tends to close up. Look for bent, 
twisted, or damaged links that can result when chain has been used to lift a load with unprotected 
sharp edges.

Inspect for cracks. Although sometimes hard to detect, cracks always indicate that the chain should 
be removed from service. Also, look for gouges, chips, cuts, dents, peen marks, and corrosive 
wear at points where links bear on each other.

Rigging Tips
 Wherever possible, lower loads on adequate blockage to prevent damage to slings
 Keep hands away from pinch points when slack is being taken up
 Stand clear while the load is being lifted and lowered or when slings are being pulled out from 

under it
 Use tag lines to control swinging, swaying, or other unwanted movement of the load

Housekeeping
Accident prevention depends on proper housekeeping at ground level and in the trench. At the top 
of the trench, sections of pipe, unused tools and timber, piles of spoil, and other material must be 
kept at least 2 feet away from the edge.

The slips and falls common on excavation projects can be reduced by cleaning up scrap and 
debris. Trenches should also be kept as dry as possible. Pumps may be required.

Proper housekeeping is especially important around ladders. The base and foot of the ladder 
should be free of debris, rubble, and puddles. Ladders should be tied off at the top, placed in 
protected areas, and inspected regularly for damage.

Heavy Equipment
Excavators, backhoes, and other heavy equipment can cause injuries and fatalities to operators 
and personnel on foot.

Operators
Improperly climbing on and off equipment has caused injuries to operators for many years. The 
best prevention is to maintain 3-point contact. All equipment should be fitted with steps, grabs, and 
rails that are repaired or replaced when damaged.

Operators have also suffered serious injuries when equipment upsets because of soil failure near 
excavations, improper loading on floats, or inadvertently backing into excavations.

Moving Equipment
Flaggers or signalers are required when:

 The operator's view of the intended path of travel is obstructed
 The moving equipment or its load could endanger a person

Back-up alarms are required on dump trucks and recommended for all moving equipment. Where 
vehicles have to operate in reverse, warning signs must be conspicuously posted.
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Ground Rules for Truck Drivers
Understand and obey the flagger or signaler at all times.

 Remain in the cab where possible
 Ensure that mirrors are clean, functional, and properly adjusted
 Do a circle check after being away from the truck for any length of time (walk around the truck to 

ensure the area is clear before moving)
 Stop immediately when a flagger, signaler, worker, or anyone else disappears from view

Workers on Foot
Personnel on foot are frequently stuck by machine attachments such as excavator buckets and 
bulldozer blades when they stand or work too close to operating equipment, especially during 
unloading and excavation. Workers on foot are also injured and killed by equipment backing up.

Ground Rules for Workers on Foot
 Beware of common operator blind spots
 Stay alert to the location of equipment around you
 Avoid entering or standing in blind spots
 Always remain visible to the operator
 Make eye contact to ensure that you are seen
 Never stand behind a backing vehicle
 Remember – The operator may be able to see you while you are standing but not when you 

kneel down or bend over

General Emergency Procedures
Emergency telephone numbers – ambulance, fire, police, local utilities, senior management, and 
OSHA or the state agency with jurisdiction – should be posted in the field office for quick reference.

If someone is seriously injured, take the following steps:

 Protect the area from hazards
 Prevent further injury to the casualty
 Administer first aid
 Call an ambulance or rescue unit
 Have someone direct the ambulance or rescue unit to the accident scene
 All projects must have a person qualified and certified to provide first aid
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Emergency Rescue Equipment
Emergency rescue equipment is required when a hazardous atmosphere exists or can reasonably 
be expected to exist.

Requirements are as follows:

 Respirators must be of the type suitable for the exposure. Employees must be trained in their 
use and a respirator program must be instituted

 Attended (at all times) lifelines must be provided when employees enter bell-bottom pier holes, 
deep confined spaces, or other similar hazards

 Employees who enter confined spaces must be trained

Cave-ins
It is natural to try to rescue casualties caught or buried by a cave-in. However, care must be taken 
to prevent injury and death to rescuers, whether from a further cave-in or other hazards.

The following procedures may be suitable, depending on conditions.

 To get down to the casualty, use a tarpaulin, fencing, plywood, or similar material that can cover 
the ground and will ride up over any further cave-in

 Sometimes a further cave-in can be prevented by placing a backhoe bucket against the 
suspected area or excavating it

 Rescue workers should enter the trench with ropes and wear rescue harnesses if possible.
 To prevent further injury, remove the casualty by stretcher whenever possible. Tarps or ladders 

can be used as a makeshift stretcher
 Stabilize the casualty

Breathing – Ensure that the casualty is breathing. If not, open the airway and start artificial 
respiration immediately. Mouth-to-mouth is the most efficient method.

Bleeding – Control external bleeding by applying direct pressure, placing the casualty in a 
comfortable position, and elevating the injured part if possible.

Unconsciousness – This is a priority because it may lead to breathing problems. An unconscious 
person may suffocate when left lying face up. If injuries permit, unconscious persons left 
unattended should be placed in the recovery position.
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 DAILY INSPECTION OF TRENCHES & EXCAVATIONS
Site Location:

Project: Date: Weather: Soil Type:

Trench Depth: Length: Width: Type of Protective System:

Project Supervisor:
Assigned Competent Person:
Crew Members:

Excavation equipment type(s):
                                             
Equipment Operator(s):

Yes No N/A Excavation
□  □  □ Excavations and Protective Systems inspected by Competent Person daily, before start 

of work.
□  □  □ Competent Person has authority to remove workers from excavation immediately.

□  □  □ Surface encumbrances supported or removed.

□  □  □ Employees protected from loose rock or soil.

□  □  □ Hard hats worn by all employees.

□  □  □ Spoils, materials, and equipment set back a minimum of 2' from edge of excavation.

□  □  □ Barriers provided at all remote excavations, wells, pits, shafts, etc.

□  □  □ Ingress/egress within excavation provided at 25' intervals.

□  □  □ Walkways and bridges over excavations 6' or more in depth equipped with guardrails.

□  □  □ Warning vests or other highly visible PPE provided and worn by all employees exposed to 
vehicular traffic.

□  □  □ Employees prohibited from working or walking under suspended loads.

□  □  □ Employees prohibited from working on faces of sloped or benched excavations above 
other employees.

□  □  □ Warning system established and used when mobile equipment is operating near edge of 
excavation.
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 DAILY INSPECTION OF TRENCHES & EXCAVATIONS (PAGE 2)
Yes No N/A Utilities
□  □  □ Utility companies contacted and/or utilities located.

□  □  □ Exact location of utilities marked when near excavation.

□  □  □ Underground installations protected, supported, or removed when excavation is open.
Yes No N/A Wet Conditions
□  □  □ Precautions taken to protect employees from accumulation of water.

□  □  □ Water removal equipment monitored by Competent Person.

□  □  □ Surface water controlled or diverted.

□  □  □ Inspection made after each rainstorm.
Yes No N/A Hazardous Atmosphere
□  □  □ Atmosphere tested when there is a possibility of oxygen deficiency or build-up of 

hazardous gases.
□  □  □ Oxygen content is between 19.5% and 21%.

□  □  □ Ventilation provided to prevent flammable gas build-up to 20% of lower explosive limit of 
the gas.

□  □  □ Testing conducted to ensure that atmosphere remains safe.

□  □  □ Emergency Response Equipment readily available where a hazardous atmosphere could 
or does exist.

□  □  □ Employees trained in the use of Personal Protective and Emergency Response 
Equipment.

□  □  □ Safety harness and lifeline individually attended when employees enter deep confined 
excavation.

Comments:
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Fall Protection

POLICY
GCG Construction has implemented this policy to ensure that proper safe work practices and 
procedures are followed to protect employees from the fall hazards. A Program Administrator will be 
designated as the responsible person for managing and supervising the Fall Protection Program.

RESPONSIBILITIES
Providing sufficient protection to prevent falling from height is a cooperative effort between this 
company and its employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Provide adequate and timely resources to support the fall protection program
 Identify fall hazards and implement procedures to eliminate or control them
 Develop and maintain written fall protection procedures wherever an active fall protection 

system is being used
 Inform authorized employees about a foreseeable fall hazard before exposure
 Provide continuous fall protection or ensure that such protection is available to employees and 

within regulations
 Provide training to operate any active fall protection systems
 Ensure supervision of employees exposed to fall hazards
 Verify all fall protection procedures are understood and followed

Fall Protection Program Administrator
It is the responsibility of the program administrator to:

 Develop and implement the managed fall protection program
 Be knowledgeable of current fall protection regulations, standards, equipment and systems
 Advise and provide guidance to managers, employees, and other departments on all managed 

fall protection program matters
 Establish and assign all duties and responsibilities outlined in this standard to trained and 

qualified individuals
 Provide or verify that the personnel have the necessary resources to accomplish their duties 

and responsibilities
 Establish and implement a system to identify, and eliminate or control, new and existing fall 

hazards
 Ensure that written procedures for fall protection, rescue and evacuation are developed for 

every foreseeable fall hazard to which persons are exposed
 Develop training programs for all Authorized Persons
 Verify that all Authorized Persons are provided with training
 Measure and evaluate the effectiveness of the managed fall protection program by: conducting 

periodic program evaluations, and making improvements
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 Provide participation (personally or other Qualified person) in the investigation of all incidents 
related to falls from heights, including:

o Reviewing incident reports
o Taking corrective action to eliminate causes
o Making necessary reports to management
o Maintaining an incident report system

Qualified Person Responsibilities
Company employees who are identified as “a qualified person” are expected to:

 Analyze and design all anchor points for structural engineering strength requirements as set by 
this standard and also be in compliance with local and state building code requirements

 Analyze and design all horizontal lifeline systems for structural engineering strength 
requirements and also be in compliance with local and state building code requirements

 Establish the clearance requirements for each fall protection system selected
 Verify the fall protection equipment system is adequate for the specific fall hazard abatement 

option
 Maintain a safety factor of 2.0 against failure of the structural system for both anchor points and 

horizontal lifeline systems
 Establish adequate vertical and horizontal clearance requirements for each fall protection 

system.  Swing fall consideration shall be analyzed and limitation requirements shall be 
established for each fall protection system

Competent Person Responsibilities
Company employees who are identified as “a competent person” are expected to:

 Stop work if unsafe
 Conduct a fall hazard survey to identify fall hazards
 Establish the clearance requirements for each fall protection system
 Verify that available clearance is adequate before allowing persons to work at heights
 Supervise, for work restraint, travel restraint, work positioning, and non-certified fall arrest 

anchorages: installation, use, and inspection;
 Verify that fall protection systems have been installed and inspected in compliance with this 

standard and all applicable federal, state, and local regulations
 Identify, evaluate, and impose limits on the workplace activities to control fall hazard exposures 

and swing falls
 Communicate limits to all Authorized Persons who utilize the fall protection systems
 Prepare, update, and approve written fall protection, rescue, and evacuation procedures
 Specify that written fall protection, rescue, and evacuation procedures include:
o Anchorage locations
o Connecting means
o Body supports
o Other required fall protection equipment
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 Review the written procedures as workplace activities change for needed additional practices, 
procedures, or training

 Verify that Authorized Persons:
o Are trained and authorized
o Have had the fall protection, rescue, and evacuation procedures reviewed with them before 

work begins
o Provide or ensure that a prompt rescue can be accomplished with the rescue and evacuation 

procedures
o Participate in the investigation of all incidents related to falls from heights
o Immediately remove from service all damaged equipment or components (and equipment or 

components that have experienced a fall arrest)
o Inspect for damage and follow the manufacturer’s instructions for damaged equipment and 

equipment that has experienced a free-fall arrest
o Periodically inspect all fall protection equipment as per the manufacturer’s requirements and 

applicable regulations

Authorized Person Responsibilities
Company employees who are identified as “an authorized person” are expected to:

 Follow the instructions of the program administrator and the Competent Person regarding the 
use of fall protection systems

 Understand and adhere to the fall protection procedures
 Notify the Competent Person of unsafe or hazardous conditions or acts that may cause injury 

before proceeding with workplace activities
 Correctly use, inspect, maintain, store, and care for fall protection equipment and systems
 Inspect any fall protection equipment, prior to use, for defects or damage
 Notify the Competent Person of defects and damage found from inspections
 Use only equipment free of defects or damage
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SAFE PRACTICES
Fall Protection Requirements
Fall protection may be required in areas and activities including, but not limited to the following:

 Ramps, runways, and other walkways
 Excavations
 Hoist areas
 Holes
 Formwork and reinforcing steel
 Leading edge work
 Unprotected sides

 Edges
 Overhand bricklaying and related work
 Roofing work
 Precast concrete erection
 Wall openings
 Residential construction
 Other walking/working surfaces

Employees will be protected from fall hazards and falling objects whenever an affected employee is 
above the established threshold height (6 feet for construction or 4 feet for general industry) above 
a lower level. Appropriate fall-protection systems are guardrail systems, safety-net systems, or 
personal fall-arrest systems.

Fall Protection Systems

Type of fall-protection system What it does

Personal fall-arrest system Controls a fall

Personal fall-restraint system Prevents a fall

Positioning-device system Positions and limits fall to 2 feet

Guardrail system Prevents a fall

Safety-net system Controls (arrests) a fall

Warning line Warns of fall hazard

Alternative Fall Protection Methods
If work undertaken at height is leading-edge work, precast concrete erection work, or residential-
type construction work, fall protection other than appropriate guardrail systems, safety-net systems, 
or personal fall-arrest systems may be used — provided there is a fall-protection plan that 
demonstrates that such systems are not feasible or would create a fall hazard.
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Other Fall Protection Requirements
If activities at height include any of the following, consult the appropriate regulation and/or policy 
for more information on appropriate fall protection:

 Scaffolds
 Cranes and derricks
 Steel erection work
 Tunneling operations
 Electric transmission lines/equipment
 Stairways and ladders

FALL PROTECTION SYSTEMS AND METHODS
Planning Fall Protection
Methods, systems, and procedures to control exposure to fall hazards must be established before 
work commences. Careful preparation lays the groundwork for an accident-free workplace. Fall 
protection measures in project plans must reflect all anticipated fall hazards at the worksite. The 
nature and scope of the planning effort depend on the complexity and size of the project.

Planning must at least identify fall hazards and the systems and procedures to control the hazards. 
Effective planning reduces exposure risks for workers during a project and for others after the 
project is finished. For example, anchor points used by construction workers on a project might 
also be used to protect window cleaners or other maintenance personnel.

Use the following tips to plan:

 Identify all fall hazards that workers are likely to encounter during the project
 Describe how workers will gain access to the worksite (by ladders or stairs, for example)
 Describe how workers will prevent tools and materials from dropping to lower levels
 Establish procedures for inspecting, maintaining, and storing fall protection equipment
 Identify the tasks that expose workers to fall hazards
 Make sure workers use fall protection systems appropriate for their tasks
 Identify anchor point locations
 Describe the methods for setting anchors and securing lifelines
 Identify areas in which workers may be exposed to falling objects and decide how to control the 

hazards
 Describe emergency-response procedures for rescuing workers who fall
 Post emergency responders’ phone numbers and make sure workers know them
 Describe all equipment that will be available for rescuing workers who fall
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Competent and Qualified Personnel
Effective fall protection relies on the efforts of all personnel. However, each worksite that demands 
fall protection measures, must have personnel onsite with the knowledge and authority to prevent 
injury as hazards arise.

Competent Person
A competent person can identify existing hazards as well as potential hazards and has the 
authority to take prompt corrective actions to eliminate such hazards and ensure employees are 
out of harm’s way until the hazards can be eliminated.

The competent person:

 Serves as the monitor in a safety-monitoring system, is responsible for recognizing hazards that 
cause falls, and warns workers about hazards

 Determines whether safety nets meet requirements
 Inspects a personal fall-arrest system after it arrests a fall and determines whether the system is 

damaged
 Evaluates alteration to a personal fall-arrest system and determines if it is safe to use
 Supervises installation of slide-guard systems
 Trains employees how to recognize fall hazards and follow safety procedures

Qualified Person
A qualified person has successfully demonstrated his or her ability to solve problems relating to the 
project by possession of a recognized degree, certificate, or professional standing; or by extensive 
knowledge, training and experience.

The qualified person:

 Supervises design, installation, and use of horizontal lifeline systems to ensure that they can 
maintain a safety factor of at least two — twice the impact of a worker free-falling six feet

 Supervises design, installation, and use of personal fall-restraint anchorages
 Supervises design, installation, and use of personal fall-arrest anchorages

Covers for Roof Openings or Holes
Roof Openings are fall hazards and must either be covered or surrounded by a guardrail. Skylights 
will usually break unless guarded or screened.

A cover is necessary regardless of the fall distance and includes any rigid object used to overlay 
openings in floors, roofs, and other walking and working surfaces. Covers must be able to support 
at least twice the maximum anticipated load of workers, equipment, and materials. Covers should 
have full edge bearing on all four sides. All covers must be color-coded or marked with the word 
“Hole” or “Cover” and must be secured to prevent accidental displacement.
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Conventional Fall Protection
Personal Fall Arrest System

These consist of an anchorage, connectors, and a body harness and may include a deceleration 
device, lifeline, or suitable combinations. If a personal fall arrest system is used for fall protection, it 
must do the following:

 Limit maximum arresting force on an employee to 900 pounds used with a body belt
 Limit maximum arresting force on an employee to 1,800 pounds used with a body harness
 Be rigged so that an employee can neither free fall more than 6 feet nor contact any lower level
 Bring an employee to a complete stop and limit maximum deceleration distance an employee 

travels to 3.5 feet
 Have sufficient strength to withstand twice the potential impact energy of an employee free 

falling a distance of 6 feet or the free fall distance permitted by the system, whichever is less

The use of body belts for fall arrest is prohibited; however, the use of a body belt in a positioning 
device system is acceptable. 

Personal fall arrest systems must be inspected before each use for wear damage, and other 
deterioration. Defective components must be removed from service.

A personal fall arrest system includes 4 elements referred to as ABCDs of Fall Arrest:

 A: Anchorage - a fixed structure or structural adaptation, often including an anchorage 
connector, to which the other components of the PFAS are rigged

 B: Body Wear - a full body harness worn by the worker
 C: Connector - a subsystem component connecting the harness to the anchorage, such as a 

lanyard
 D: Deceleration Device - a subsystem component designed to dissipate the forces associated 

with a fall arrest event

Anchor
An anchor provides a secure point of attachment for a lifeline, lanyard, or deceleration device and 
is perhaps the most important personal fall arrest system component. It must support a minimum 
load of 5,000 pounds – a challenging requirement, particularly on wood framed and residential-type 
structures. If you don’t know how much weight an anchor will hold, you should have a qualified 
person design a complete fall protection system. The system must be installed under the 
supervision of the qualified person and it must maintain a safety factor of at least two – twice the 
impact force of a worker free-falling six feet. 

Never use hoists or guardrails as anchors. They are not built to withstand the forces generated by 
a fall.
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In addition to anchor strength consider the following:

 Anchorage connector: Unless an existing anchorage has been designed to accept a lanyard or 
lifeline, you’ll need to attach an anchorage connector — a device that provides a secure 
attachment point. Examples include tie-off adapters, hook anchors, beam connectors, and beam 
trolleys. Be sure the connector is compatible with the lanyard or lifeline and appropriate for the 
task

 Attachment point: The anchorage can be used only as the attachment point for a personal fall-
arrest system; it can’t be used to support or suspend platforms

 Location: The anchorage should be located directly above the worker, if possible, to reduce the 
chance of a swing fall

 Fall distance: Because a personal fall-arrest system doesn’t prevent a fall, the anchorage must 
be high enough above a worker so that the arrest system, rather than a lower level, stops the 
fall. Consider free-fall distance, lanyard length, shock-absorber elongation, and body-harness 
stretch in determining the height of an anchorage

Body Harness
The full-body harness has straps that distribute the impact of a fall over the thighs, waist, chest, 
shoulders, and pelvis. Full-body harnesses come in different styles, many of which are light and 
comfortable. Before you purchase harnesses, make sure that they fit those who will use them, 
they’re comfortable, and they’re easy to adjust. 

A full-body harness should include a back D-ring for attaching lifelines or lanyards and a back pad 
for support. Never use a body belt as part of a personal fall-arrest system. 

Keep the following in mind when you buy a full-body harness:

 The harness must be made from synthetic fibers
 The harness must fit the user. It should be comfortable and easy to adjust
 The harness must have an attachment point, usually a D-ring, in the center of the back at about 

shoulder level. The D-ring should be large enough to easily accept a lanyard snap hook
 Chest straps should be easy to adjust and strong enough to withstand a fall without breaking
 Use only industrial full-body harnesses (not recreational climbing harnesses)
 The harness must be safe and reliable. It should meet ANSI and CSA standards and the 

manufacturer should have ISO 9001 certification, which shows the manufacturer meets 
international standards for product design, development, production, installation, and service
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Connectors
An anchorage, a lanyard, and a body harness are not useful until they’re linked together. 
Connectors do the linking; they make the anchorage, the lanyard, and the harness a complete 
system. Connectors include carabiners, snap hooks, and D-rings. Connectors must be dropforged, 
pressed or made from formed steel or equally strong material. They must be corrosion-resistant, 
with smooth surfaces and edges that will not damage other parts of the personal fall arrest system.

Carabiner

This high-tensile alloy steel connector has a locking gate and is used mostly in specialized work 
such as window cleaning and high-angle rescue. Carabiners must have a minimum tensile strength 
of 5,000 pounds.

Snap hook

A hook-shaped member with a keeper that opens to receive a connecting component and 
automatically closes when released. Snap hooks are typically spliced or sewn into lanyards and 
self-retracting lifelines. Snap hooks must be high-tensile alloy steel and have a minimum tensile 
strength of 5,000 pounds. Use only locking snap hooks with personal fall-arrest systems; locking 
snap hooks have self-locking keepers that won’t open until they’re unlocked.

D-ring

D-rings are the attachment points sewn into a full-body harness. D-rings must have a minimum 
tensile strength of 5,000 pounds.

Deceleration Devices
Any mechanism with a maximum length of 3.5 feet, such as a rope grab, rip stitch lanyard, tearing 
or deforming lanyards, self-retracting lifelines, etc. which serves to dissipate a substantial amount 
of energy during a fall arrest, or otherwise limit the energy imposed on an employee during fall 
arrest.

Because a shock-absorbing lanyard extends up to 3.5 feet, it’s critical that the lanyard stops the 
worker before the next lower level. Allow about 20 vertical feet between the worker’s anchorage 
point and the level below the working surface. Always estimate the total distance of a possible fall 
before using a shock-absorbing lanyard.

Remember: Never use a shock-absorbing lanyard if the shock absorber is even partially extended 
or if the lanyard has arrested a fall.

Shock Absorbing Lanyard

Deceleration devices protect workers from the impact of a fall and include shock-absorbing 
lanyards, self-retracting lifelines or lanyards, and rope grabs.

Because a shock-absorbing lanyard extends up to 3.5 feet, it’s critical that the lanyard stops the 
worker before the next lower level. Allow about 20 vertical feet between the worker’s anchorage 
point and the level below the working surface. Always estimate the total distance of a possible fall 
before using a shock-absorbing lanyard.
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Self-Retracting Lanyards or Lifelines

Self-retracting lanyards and lifelines offer more freedom to move than shock-absorbing lanyards. 
Each has a drum-wound line that unwinds and retracts as the worker moves. If the worker falls, the 
drum immediately locks, which reduces free-fall distance to about two feet — if the anchorage point 
is directly above the worker. Some self-retracting lanyards will reduce free-fall distance to less than 
one foot. Self-retracting lanyards are available in lengths up to 20 feet. Self-retracting lifelines, 
which offer more freedom, are available in lengths up to 250 feet.

Rope Grab

A rope grab allows a worker to move up a vertical lifeline but automatically engages and locks on 
the lifeline if the worker falls.

When using a rope grab, keep the following in mind:

 The rope grab must be compatible with the lifeline
 The rope grab must be correctly attached to the lifeline (not upside down)
 Keep the lanyard (between the rope grab and the body harness) as short as possible
 Keep the rope grab as high as possible on the lifeline

Lifelines

A lifeline is a cable or rope that connects to a body harness, lanyard, or deceleration device, and at 
least one anchorage. There are two types of lifelines, vertical and horizontal.

Vertical Lifeline: A vertical lifeline is attached to an overhead anchorage and must be connected 
directly to a worker’s full-body harness, lanyard, retractable device, or rope grab; it must have a 
minimum breaking strength of 5,000 pounds. When a worker needs to move horizontally, however, 
a vertical lifeline can be hazardous due to the potential for a swing fall — the pendulum motion that 
results when the worker swings back under the anchor point. A swing fall increases a worker’s risk 
of striking an object or a lower level during the pendulum motion.

Horizontal Lifeline: Unlike a vertical lifeline, the horizontal lifeline stretches between two 
anchorages. When you connect a lanyard or rope grab to a horizontal lifeline, you can move about 
freely, thus reducing the risk of a swing fall. However, horizontal lifelines are subject to much 
greater loads than vertical lifelines. Horizontal lifelines can fail at the anchorage points if they’re not 
installed correctly. For this reason, horizontal lifelines must be designed, installed, and used under 
the supervision of a qualified person.

Sag Angles: Any load on a horizontal lifeline will cause it to deflect or sag. The sag angle is a 
horizontal lifeline’s angle of deflection when it’s subjected to a load, such as a falling worker. 
Reducing the sag angle (making a horizontal lifeline too tight) actually increases the force on the 
line during a fall. As you tighten a horizontal lifeline, you increase the impact load dramatically!

For example, when the sag angle is 15 degrees, the force on the lifeline and anchorages subjected 
to a load is about 2:1. However, if you decrease the sag angle to five degrees, the force increases 
to about 6:1.
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Fall Arrest Rules 

When using personal fall arrest systems:

 If you fall, the impact force to the body has to be less than 1800 pounds, achieved by using 
shock absorbing lanyards and a harness

 Minimize fall distance; the maximum free fall distance can only be 6 feet
 There cannot be any structures below in your fall distance
 Maximum weight of an individual w/tools is 310 pounds

Guardrails

A guardrail system consists of a top rail, midrail, and intermediate vertical member. Guardrail 
systems can also be combined with toeboards that prevent materials from rolling off the 
walking/working surface.

Guardrail systems must be free of anything that might cut a worker or snag a worker’s clothing. 
Top rails and midrails must be at least ¼-inch thick to reduce the risk of hand lacerations; steel and 
plastic banding cannot be used for top rails and midrails.

Other requirements for guardrails include:

 Wire rope used for a top rail must be marked at least every six feet with high-visibility material
 The top rail of a guardrail must be 42 inches (plus or minus three inches) above the 

walking/working surface. The top-edge height can exceed 45 inches if the system meets all 
other performance criteria

 Midrails must be installed midway between the top rail and the walking/working surface unless 
there is an existing wall or parapet at least 21 inches high

 Screens and mesh are required when material could fall between the top rail and midrail or 
between the midrail and the walking/working surface

 Intermediate vertical members, when used instead of midrails between posts, must be no more 
than 19 inches apart

 A guardrail system must be capable of withstanding a 200-pound force applied within two 
inches of its top edge in any outward or downward direction

 Midrails, screens, and intermediate structural members must withstand at least 150 pounds of 
force applied in any downward or outward direction

Safety Nets

Safety-net systems consist of mesh nets and connecting components.

 Safety-net openings can’t be more than six inches on a side, center to center
 Safety nets must not be installed more than 30 feet below the working surface
 An installed net must be able to withstand a drop test consisting of a 400-pound sandbag, 30 

inches in diameter, dropped from the working surface
 Inspect safety nets regularly and remove debris from them no later than the start of the next 

work shift
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Other Fall Protection Systems and Methods
Fall Restraint System

A personal fall-restraint system prevents a worker from reaching an unprotected edge and thus 
prevents a fall from occurring. The system consists of an anchorage, connectors, and a body 
harness or a body belt. The attachment point to the body belt or full-body harness can be at the 
back, front, or side D-rings.

The anchorage for a fall-restraint system must support at least 3,000 pounds or be designed and 
installed by a qualified person and have a safety factor of at least two — twice the impact force of a 
worker free-falling six feet.

Positioning Device System

Positioning-device systems make it easier to work with both hands free on a vertical surface such 
as a wall or concrete form. Positioning-device systems are also called “class II Work-positioning 
systems” and “work-positioning systems”.

The components of a positioning-device system — anchorage, connectors, and body support — 
are similar to those of a personal fall arrest system. However, the systems serve different 
purposes. A positioning-device system provides support and must stop a free fall within two feet; a 
personal fall arrest system provides no support and must limit free-fall distance to six feet.

 Anchorage. Positioning-device systems must be secured to an anchorage that can support at 
least twice the potential impact of a worker’s fall or 3,000 pounds, whichever is greater

 Connectors. Connectors must have a minimum strength of 5,000 pounds. Snap hooks and D-
rings must be proof-tested to a minimum load of 3,600 pounds without deforming or breaking

 Body support. A body belt is acceptable as part of a positioning-device system. However, it 
must limit the arresting force on a worker to 900 pounds and it can only be used for body 
support. A full-body harness is also acceptable but must limit the arrest force to 1,800 pounds. 
Belts or harnesses must have side D-rings or a single front D-ring for positioning
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Warning Line System

Warning line systems consist of ropes, wires, or chains, and supporting stanchions that form a 
barrier to warn those who approach an unprotected roof side or edge. The lines mark off an area 
within which one can do roofing work without using guardrails or safety nets; warning line systems 
can be combined with guardrail systems, personal fall arrest systems, or safety monitoring systems 
to protect those doing roofing work on low slope roofs (4:12 or less, 2:12 in some jurisdictions).

When mechanical equipment is not being used, the warning line shall be erected not less than 6 
feet from the roof edge. When mechanical equipment is being used, the warning line shall be 
erected not less than 6 feet from the roof edge which is parallel to the direction of mechanical 
equipment operation, and not less than 10 feet (3.1 m) from the roof edge which is perpendicular to 
the direction of mechanical equipment operation

Safety Monitoring System

A safety monitoring system is a set of procedures assigned to a competent person for monitoring 
and warning workers who may be unaware of fall hazards. A safety monitoring system used in 
conjunction with a controlled access zone and a fall protection plan is also appropriate in situations 
where conventional fall protection is not feasible.

Controlled Access Zones

The controlled access zone is best thought of as a combination of a warning line system and a 
safety monitoring system.

It defines an area where workers can do leading edge, overhand bricklaying and related work, or 
work under a fall protection plan without using conventional fall protection. All others are prohibited 
from entering a controlled access zone. The zone is created by erecting a control line, or lines, to 
restrict access to the area. The control line warns workers that access to the zone is limited to 
authorized persons. 

Control lines must meet the following criteria:

 Consist of ropes, wires, tapes, or equivalent materials and supporting stanchions
 Be flagged at least every 6 feet with high visibility material
 Be no less than 39 inches from the working surface at its lowest point and no more than 45 

inches from the working surface at its highest point (50 inches in overhand bricklaying 
operations)

 Have a minimum breaking strength of 200 lbs
 For work such as overhand bricklaying, the control lines should be 10-15 ft from the unprotected 

edge
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Other Fall Protection Systems and Methods
Those who work on elevated surfaces must be familiar with systems and methods that control their 
exposure to fall hazards; they must also ensure that their equipment and tools don’t endanger 
workers below them.

Common methods for protecting workers from falling objects include the following:

 Canopies suspended above the work area
 Barricades and fences to keep people from entering unsafe areas
 Screens, guardrail systems, and toeboards to prevent materials from falling to lower levels

The following guidelines will help you keep your tools and equipment where they belong:

 If you use toeboards, they must be strong enough to withstand a force of at least 50 lbs applied 
in any downward or outward direction and be at least 3½” high

 If you need to pile material higher than the top edge of a toeboard, install panels or screens to 
keep the material from dropping over the edge

 If you use canopies as falling object protection, make sure they won’t collapse or tear from an 
object’s impact

 You can use guardrails with toeboards as falling object protection if the guardrail openings are 
small enough to keep the objects from falling through

 When you do overhand bricklaying work, keep material and equipment – except masonry and 
mortar – at least four feet from the working edge. Remove excess mortar and other debris 
regularly

 When you do roofing work, keep materials and equipment at least six feet from the roof edge 
unless there are guardrails along the edge. All piled, grouped, or stacked material near the roof 
edge must be stable and self-supporting
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The Fall Protection Plan
Employees doing leading edge work, precast concrete erection work, or residential construction 
work for whom conventional fall protection equipment is infeasible or creates a greater hazard may 
be protected by a fall protection plan instead. A fall protection plan used by GCG Construction will 
conform to the following standards:

 The fall protection plan shall be prepared by a qualified person and developed for the site where 
the leading edge work, precast concrete work, or residential construction work is being 
performed, and the plan must be maintained up to date

 A qualified person must approve any changes to the fall protection plan
 A copy of the fall protection plan and changes will be maintained at the job site
 A competent person will implement the fall protection plan
 The fall protection plan shall document the reasons why the use of conventional fall protection 

systems (guardrail systems, personal fall arrest systems, or safety nets systems) are infeasible 
or why their use would create a greater hazard

 The fall protection plan shall include a written discussion of other measures that will be taken to 
reduce or eliminate the fall hazard for workers who cannot be provided with protection from the 
conventional fall protection systems. For example, the employer shall discuss the extent to 
which scaffolds, ladders, or vehicle mounted work platforms can be used to provide a safer 
working surface and thereby reduce the hazard of falling

 The fall protection plan shall identify each location where conventional fall protection methods 
cannot be used. These locations shall then be classified as controlled access zones and adhere 
to all appropriate policies and regulations

 Where no other alternative measure has been implemented, the employer shall implement a 
safety monitoring system

 The fall protection plan must include a statement which provides the name or other method of 
identification for each employee who is designated to work in controlled access zones. No other 
employees may enter controlled access zones

 In the event an employee falls, or some other related, serious incident occurs, the employer 
shall investigate the circumstances of the fall or other incident to determine if the fall protection 
plan needs to be changed (e.g. new practices, procedures, or training) and shall implement 
those changes to prevent similar types of falls or incidents

INSPECTING & MAINTAINING FALL-PROTECTION EQUIPMENT
Employees will inspect fall protection systems and equipment regularly for wear or damage.

 Inspect manila, plastic or synthetic rope used for top rails or midrails or a guardrail system 
frequently

 Inspect safety nets at least once a week, removing defective nets from service
 Inspect PFASs or positioning device systems everytime they are used
 A PFAS that has been subjected to a fall must not be used again until a competent person 

determines it is safe
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Lanyard Inspections
Snaps

Inspect closely for hook and eye distortions, cracks, corrosion, or pitted surfaces. The keeper 
(latch) should seat into the nose without binding and should not be distorted or obstructed. The 
keeper spring should exert sufficient force to firmly close the keeper. Keeper locks must prevent 
the keeper from opening when the keeper closes. 

Thimbles

The thimble must be firmly seated in the eye of the splice, and the splice should have no loose or 
cut strands. The edges of the thimble must be free of sharp edges, distortion, or cracks. 

Wire Rope (Steel) Lanyard

Always wear gloves when inspecting a wire rope lanyard because broken strands can cause injury. 
To inspect, rotate the wire rope lanyard while watching for cuts, frayed areas or unusual wearing 
patterns on the wire. Broken strands will separate from the body of the lanyard.  

Web Lanyard 

While bending webbing over a pipe, observe each side of the webbed lanyard. This will reveal any 
cuts, snags or breaks. Swelling, discoloration, cracks and charring are obvious signs of chemical or 
heat damage. Observe closely for any breaks in stitching. 

Rope Lanyard

Rotate the rope lanyard while inspecting from end-to-end for any fuzzy, worn, broken or cut fibers. 
Weakened areas from extreme loads will appear as a noticeable change in original diameter. The 
rope diameter should be uniform throughout, following a short break-in period. 

Shock Absorber Pack

The outer portion of the pack should be examined for burn holes and tears. Stitching on areas 
where the pack is sewn to D-rings, belts or lanyards should be examined for loose strands, rips, 
deterioration or other signs of activation.

Shock-Absorbing Lanyard

Shock-absorbing lanyards should be examined as a web lanyard. However, also look for the 
warning flag or signs of deployment. If the flag has been activated, remove this shock-absorbing 
lanyard from service.
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Common Types of Damage to Webbing and Lanyards
Heat

In excessive heat, nylon becomes brittle and has a shriveled brownish appearance. Fibers will 
break when flexed and should not be used above 180 degrees Fahrenheit.

Chemical

Change in color usually appears as a brownish smear or smudge. Transverse cracks appear when 
belt is bent over tight. This causes a loss of elasticity in the belt.

Ultraviolet Rays

Do not store webbing and rope lanyards in direct sunlight, because ultraviolet rays can reduce the 
strength of some material.

Molten Metal or Flame

Webbing and rope strands may be fused together by molten metal or flame. Watch for hard, shiny 
spots or a hard and brittle feel. Webbing will not support combustion, nylon will. 

Paint and Solvents

Paint will penetrate and dry, restricting movements of fibers. Drying agents and solvents in some 
paints will appear as chemical damage.

Self-Retracting Lines
Check Housing

Before every use, inspect the unit’s housing for loose fasteners and bent, cracked, distorted, worn, 
malfunctioning or damaged parts.

Lifeline

Test the lifeline retraction and tension by pulling out several feet of the lifeline and allow it to retract 
back into the unit. Maintain a light tension on the lifeline as it retracts. The lifeline should pull out 
freely and retract all the way back into the unit. Do not use the unit if the lifeline does not retract. 
Also check for signs of damage. Inspect for cuts, burns, corrosion, kinks, frays or worn areas. 
Inspect any sewing (web lifelines) for loose, broken or damaged stitching. 

Braking Mechanism

Test the braking mechanism by grasping the lifeline above the load indicator and applying a sharp 
steady pull downward to engage the brake. There should be no slippage of the lifeline while the 
brake is engaged. Once tension is released, the brake should disengage and the unit should return 
to the retractable mode. Do not use the unit if the brake does not engage.

Snap Hook

Check the snap hook to be sure it operates freely, locks, and the swivel operates smoothly. Inspect 
the snap hook for any signs of damage to the keepers and any bent, cracked, or distorted 
components. 
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Anchorage Connection

Make sure the carabiner is properly seated and in the locked position between the attachment 
swivel/point on the device and the anchor point

Self-Retracting Lines
Webbing

Grasp the webbing with your hands 6 inches (152 mm) to 8 inches (203mm) apart. Bend the webbing 
in an inverted “U”. The surface tension resulting makes damaged fibers or cuts easier to detect. 
Follow this procedure the entire length of the webbing, inspecting both sides of each strap. Look for 
frayed edges, broken fibers, pulled stitches, cuts, burns and chemical damage.  

D-Rings/Back Pads

Check D-rings for distortion, cracks, breaks, and rough or sharp edges. The D-ring should pivot freely. 
Inspect for any unusual wear, frayed or cut fibers, or broken stitching of the D-ring attachments. Pads 
should also be inspected for cracks, excessive wear, or other signs of damage. 

Buckles

Inspect for any unusual wear, frayed or cut fibers, or broken stitching of buckle attachments.

Tongue Buckles/Grommets

Buckle tongues should be free of distortion in shape and motion. They should overlap the buckle 
frame and move freely back and forth in their socket. Roller should turn freely on frame. Check for 
distortion or sharp edges. Inspect for loose, distorted or broken grommets. Webbing should not have 
additional punched holes. 

Friction and Mating Buckles

Inspect the buckle for distortion. The outer bars and center bars must be straight. Pay special 
attention to corners and attachment points at the center bar. 

Quick-Connect Buckles

Inspect the buckle for distortion. The outer bars and center bars must be straight. Make sure buckles 
engage properly. 

Harness Fall Arrest Indicators

Inspect fall arrest indicators (located on the back D-ring pad) for signs of activation. Remove from 
service if broken or stretched between any of the four pairs of arrows.

Cleaning of Equipment
Basic care for fall protection safety equipment will prolong the life of the equipment and contribute to 
its safety performance. Proper storage and maintenance after use is as important as cleaning dirt, 
corrosives or contaminants off the equipment. The storage area should be clean, dry, and free of 
exposure to fumes or corrosive elements.
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Nylon and Polyester

Wipe off all surface dirt with a sponge dampened in plain water. Squeeze the sponge dry. Dip the 
sponge in a mild solution of water and commercial soap or detergent. Work up a thick lather with a 
vigorous back and forth motion. Then wipe the belt dry with a clean cloth. Hang freely to dry but away 
from excessive heat.

Housing

Periodically clean the unit using a damp cloth and mild detergent. Towel dry.

Drying

Harness, belts, and other equipment should be dried thoroughly without exposure to heat, steam, or 
long periods of sunlight.

EMERGENCY PLANNING
The best strategy for protecting workers from falls is to eliminate the hazards that cause falls. If you 
can’t eliminate the hazards, you must protect workers with an appropriate fall-protection system or 
method. If a worker is suspended in a personal fall-arrest system, you must provide for a prompt 
rescue.

The emergency response plan outlines key rescue and medical personnel, equipment available for 
rescue, emergency communications procedures, retrieval methods, and primary first-aid 
requirements. Please see the chapter on Emergency Action Plans for more information.

Before Work Begins
 Identify emergencies that could affect your work site
 Establish a chain of command
 Document procedures for responding to emergencies and make sure they’re available at the 

site
 Post emergency-responder phone numbers and addresses at the work site
 Identify critical resources and rescue equipment
 Train on-site responders
 Identify off-site responders and inform them about any conditions at the site that may hinder a 

rescue effort
 Identify emergency entry and exit routes
 Make sure responders have quick access to rescue and retrieval equipment, such as lifts and 

ladders
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During Work
 Identify on-site equipment that can be used for rescue and retrieval, such as extension ladders 

and mobile lifts
 Maintain a current rescue-equipment inventory at the site. Equipment may change frequently as 

the job progresses
 Re-evaluate and update the emergency-response plan when on-site work tasks change

When an Emergency Occurs
 First responders should clear a path to the victim. Others should direct emergency personnel to 

the scene. You can use 911 for ambulance service; however, most 911 responders are not 
trained to rescue a worker suspended in a personal fall-arrest system

 Make sure only trained responders attempt a technical rescue
 Prohibit all nonessential personnel from the rescue site

After an Emergency
 Report fatalities and catastrophes to OSHA within eight hours
 Report injuries requiring overnight hospitalization with medical treatment (other than first aid) to 

OSHA within 24 hours
 Identify equipment that may have contributed to the emergency and put it out of service
 Have a competent person examine equipment. If the equipment is damaged, repair or replace it. 

If the equipment caused the accident, determine how and why
 Document in detail the cause of the incident and describe how it can be prevented from 

happening again
 Review emergency procedures. Determine how the procedures could be changed to prevent 

similar events. Revise the procedures accordingly

TRAINING
GCG Construction will ensure every employee is provided training on Fall Protection. This training 
will be provided at no cost to the employee during working hours. 

GCG Construction will use only training material that is appropriate in content and vocabulary to the 
educational level, literacy, and language of employees.
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Training Components
The program administrator  will ensure that every employee will be trained in the following 
minimum elements:

 The nature of fall hazards in the work area
 The correct procedures for erecting, maintaining, disassembling, and inspecting the fall 

protection systems to be used
 The use and operation of guardrail systems, personal fall arrest systems, safety net systems, 

warning line systems, safety monitoring systems, controlled access zones, and other protection 
to be used

 The role of each employee in the safety monitoring system when this system is used
 The limitations on the use of mechanical equipment during the performance of roofing work on 

low-sloped roofs
 The correct procedures for the handling and storage of equipment and materials and the 

erection of overhead protection
 The role of employees in fall protection plans
 The standards contained in subpart M of 29 CFR 1926

Training Records
Training records will include the following information as a written certification:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training
 The names and job titles of the attendees

Employee training records will be maintained for the duration of the employee’s employment.

Retraining
If GCG Construction has reason to believe that any affected employee who has already been 
trained does not have the understanding and skill required the employee must be retrained. 
Examples where such retraining may be required include, but are not limited to the following:

 Changes in the workplace render previous training obsolete
 Changes in the types of fall protection systems or equipment to be used render previous training 

obsolete
 Inadequacies in an affected employee’s knowledge or use of fall protection systems or 

equipment indicate that the employee has not retained the requisite understanding or skill

FORMS & ATTACHMENTS
On the following pages, please find the following document(s):

 Fall Hazard Assessment
 Employee Training for Fall Protection Certification
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Fall Hazard Assessment
Job Name: Location:

Date Assessed: Related Operating Procedures Reviewed:
 YES    NO

Location Marked and Entry Controlled:
 YES    NO

FALL HAZARD ASSESSMENT CHECKLIST
1.  Can an employee enter the area without restriction and perform work?  YES  NO
2.  Are fall prevention systems such as cages, guardrails, toeboards, and manlifts in place?  YES  NO
3.  Have slipping and tripping hazards been removed or controlled?  YES  NO
4.  Have visual warnings of fall hazards been installed?  YES  NO
5.  Can the distance a worker could fall be reduced by installing platforms, nets etc.?  YES  NO
6.  Are any permanently installed floor coverings, gratings, hatches, or doors missing?  YES  NO
7.  Does the location contain any other recognized safety and or health hazards?  YES  NO
8.  Is the space designated as a Permit Required Confined Space?  YES  NO
9.  Have anchor points been designated and load tested?  YES  NO
ASSESSMENT INFORMATION
Initials Hazard Remarks/Recommendations

Total potential fall distance:

Number of workers involved:

Frequency of task:

Obtainable anchor point strength:

Required anchor point strength: (not less than 5000 lbs)

ADDITIONAL REQUIREMENTS
Potential environmental conditions that could impact safety:
Initials Condition Remarks/Recommendations

Possible required structural alterations:
Initials Alteration Remarks/Recommendations

Possible task modification that may be required:
Initials Task Remarks/Recommendations

Training requirements:
Initials Requirement Remarks/Recommendations

Personal protective equipment required:
Initials Requirement Remarks/Recommendations

Comments:
  Approved                                                      AUTHORIZATION
I certify that I have conducted a Fall Hazard Assessment of the above designated location and have detailed the findings of the 
assessment on this form. * Further detailed on attachment:  YES  NO

Title: Date: Time:

Name: Signature:
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Employee Training for Fall Protection

GCG Construction certifies that the following employee has been trained in the understanding, 
knowledge, and skills necessary for the safe performance of duties assigned in areas of fall protection 
hazards.

_______________________________________________ has demonstrated proficiency in the 
following areas of fall protection:

The nature of fall hazards in the work area.

The correct procedures for erecting, maintaining, disassembling, and inspecting the fall protection 
systems to be used.

The use and operation of guardrail systems, personal fall arrest systems, safety net systems, warning 
line systems, safety monitoring systems, personal fall restraint systems, slide guard systems, 
positioning devices, and other protection to be used.

The role of each employee in the safety monitoring system when this system is used.

The limitations on the use of mechanical equipment during the performance of roofing work.

The correct procedures for the handling and storage of equipment and materials and the erection of 
overhead protection.

The role of employees in the fall protection work plan.

_______________________________________________   ________________

Employee Trained By                                                             Date of Training

______________________________________________   ________________

Signature of Trainer                                                               Date

______________________________________________   ________________

Employee Signature                                                               Date

cc:  Employee Personnel File
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Flooring Installation

POLICY
In order to protect the health and safety of its employees, GCG Construction has established the 
following policies and procedures for all workers engaged in the installation of hardwood, carpet, vinyl, 
and tile flooring. All employees are expected to:

 Communicate with other trades before, during, and after operations. Wear the proper personal 
protective equipment (PPE)

 Keep the work area clear of debris
 Clean up all spills immediately
 Use tape, signs, or barricades (when needed) to contain work area
 Utilize safe lifting techniques. Ask for assistance when needed. Store all equipment in a safe 

place
 Cleanup work area when operations are completed

PERSONAL PROTECTIVE EQUIPMENT
OSHA regulations require eye protection when using power tools. A piece of wood, metal or a 
drop of finishing material can fly from the work area to your face and cause minor injuries or 
permanent disabilities. Normal eyeglasses or contact lenses do not qualify as protective eyewear.

Always wear hearing protection when using sanding equipment and other loud power tools. 
Prolonged exposure to high sound levels can result in hearing loss. When you have to shout to 
be heard, the noise level is above 90 decibels and you need hearing protection. Use earplugs that are 
either foam inserts or pre-molded. Earplugs should be cleaned with soap and water after each use. 
When the noise level is extreme, use earmuffs.

Make sure you wear respiratory protection when you are sanding and when you are applying a 
finish. Wear a dust mask, or a replaceable filter respirator depending on the procedure that needs to 
be done. Wood dust is a potential health hazard. Wood and finishing dust can cause irritation of 
the upper respiratory tract, inflammation of the nasal area, tightness in the chest, shortness of breath, 
dizziness, asthma, and mucosal irritations. Replace respirator cartridges as needed.

Always refer to the finishing manufacturer’s safety data sheet (SDS) before beginning operations. 
Most require the use of an organic vapor respirator. Stains, sealers, stripper, and polish can be 
hazardous to the lungs and skin.

Make sure you wear knee and foot protection. Much of the work in installing floors is done close 
to the ground. Kneepads will ease the strain and pain of prolonged work on your knees, thus avoiding 
disabling injuries. On nail-down installations, avoid hard plastic kneepads. Wear work shoes that are 
leather, provide a comfortable fit, and will protect against anything that may drop on your feet.

Always wear the proper work clothes. Do not wear loose clothing that could get caught up in the 
machines. Keep long hair tied back. Do not wear loose jewelry.

Make sure to wear the proper gloves for the job. Make sure they are well fitted. Wear a hard hat 
when the employer requests it.
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GENERAL SAFETY RULES
 Always inspect all air hoses and fittings on pneumatic nailers for cracks, worn threads, and 

damaged or loose quick disconnect couplings in order to prevent injury resulting from a 
whipping air hose. Never change parts or any accessories without disconnecting the air supply 
and relieving the hose of air pressure. Inspect the air compressor before operations begin

 Make sure to use the right speed when operating floor machines. Too high a speed could throw 
dusts, stripper, and polish around a room. Make sure that the automatic shut off handle is 
operable. Keep the electric cord away from hazards

 Ensure that the sanding belt on belt sanders is tracking properly to prevent the belt from coming 
loose while working. Check the condition of the belt before sanding

 Do not work on a cluttered floor. Always use the proper lighting
 Make sure there is adequate ventilation to keep dust particles, and vapors from finishing 

operations, to a minimum. Dust particles can be microscopic hazards

WOOD FLOORING PROCEDURES
 Stay alert. Wood flooring procedures involve the use of belt sanders, edgers, miter saws, table 

saws, circular saws, drills, pneumatic nailers, an air compressor, flooring nailers, and floor 
machines that sand, strip, scrub, wax, and polish floors

 Always read and follow the manufacturer’s manuals that are supplied with all machines and 
finishing equipment

 Always inspect all tools for damage or wear before they are used. Tools are to be used for their 
intended purpose

 Make sure all machine safety guards are in place and are operational. Keep all electric cords in 
good working condition

 Always turn off and unplug all electrical tools and machines when making adjustments and 
when attaching accessories

 Make sure there are ground fault circuit interrupters (GFCIs) for all electrical tools and 
machines.

 Make sure that the electrical power and wiring at the jobsite is sufficient to operate all machines 
safely

 Turn off all sources of ignition (furnace and hot water) when working with flammables such as 
finishes, sealers, and fillers

 Always wear safety glasses, goggles or a face shield to reduce the risk of an eye injury
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Pneumatic Nailers and Staplers
 Read, understand, and follow all instructions and warnings in the instruction manual as well as 

those provided with recommended accessories
 Wear safety glasses/goggles at all times (must comply with ANSI Z87.1). Wear hearing 

protection (plugs, muffs) during extended periods of operation
 Keep work area clean. Cluttered areas and benches invite accidents. Floor must not be slippery 

due to sawdust
 All visitors should be kept a safe distance from the work area
 Do not wear loose clothing, gloves, or jewelry (rings, wristwatches) that could get caught in 

moving parts
 Wear non-slip footwear. Keep long hair tied back and under a hat. Roll up long sleeves above 

the elbow
 Secure the work. Make sure tongue and groove of the flooring strips are properly interlocked 

and secured into place before nailing
 Stay alert. Watch what you are doing. Use common sense
 Pneumatic tools must be inspected prior to use to insure proper use of power supply and proper 

working order. An improperly functioning tool must not be used
 Keep your hands, feet, and body parts away from the nail ejection area
 Always assume that the tool contains fasteners. Do not activate the tool unless it is placed firmly 

against the work piece
 Do not horseplay. Do not point the tool toward yourself or anyone whether it contains fasteners 

or not
 Never disengage or render the safety inoperable
 Never transport the tool while depressing the trigger mechanism
 Disconnect the tool from the air supply when moving the tool to a new location, performing any 

maintenance or repair, or clearing a jam
 Make sure you disconnect the tool from the air supply when the tool is left unattended
 Do not remove, tamper with, or otherwise cause the tool operating controls to become 

inoperable
 Disconnect tool from power source if safety trigger or operating controls are not working 

properly
 Use only fasteners recommended by the manufacturer. Use of other fasteners may cause 

serious injury, jamming, or improper operation
 Use only clean, dry compressed air from a pressure regulated source. Never exceed 

manufacturer’s recommended working pressures and never use more pressure than necessary. 
Always follow the manufacturer’s recommendations

 The tool airline should be connected to the power source through an airline pressure regulator 
and airline filter. The airline regulator should never be set higher than as marked on the tool. 
Lower pressures may be used as recommended by the manufacturer

 Hazardous power sources including, but not limited to, oxygen, combustible gases, sources 
whose pressure can exceed 200 psi if the pressure regulator fails, bottled gases, including air 
should never be used



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 33-4
239-825-7566

Remember; pneumatic powered tools must be secured to the hose by some positive means to 
prevent the tool from becoming accidentally disconnected. Safety clips or retainers must be 
securely installed and maintained to prevent attachments from being accidentally expelled. All 
pneumatically powered equipment with automatic feed, which operate at over 100 psi at the tool, 
must have a safety device on the muzzle to prevent the tool from cycling and ejecting fasteners, 
unless the muzzle is in contact with the work surface.

Compressors
 Every air receiver must be equipped with a pressure indicator gauge with one or more spring-

loaded safety valves. Pressure gauges must be located to be readily visible
 The pressure relief safety valves may not exceed the rated working pressure of the air receiving 

tank
 No valve of any type may be placed between the safety valve and the air receiver
 All safety valves must be tested at frequent intervals to determine proper operating condition
 If pressure gauges or pressure relief valves are damaged, replace them with compatible 

equipment before using the compressor
 If a compressed air storage tank is dented, deeply gouged, or badly rusted, the compressor 

must be removed from service
 If an air receiver is equipped with a quick connect/release fitting, make sure the lock collar is 

fully engaged when hose is connected. When the hose is released from the fitting, firmly grasp 
the hose close to the fitting before releasing the lock collar

 Before servicing a compressor, disconnect it from the power source and bleed the pressure 
from the tank

 Pulleys and belts on compressor motors and pumps must be properly guarded
 If using a gas or diesel fueled compressor, engine must be shut off before refueling
 If an electric powered compressor, check power cord for cuts and abrasions, if the cord, plug, or 

any components are damaged, replace before use

Sanding/Finishing Floor Machines
 Read and understand the Operator's Manual prior to operating or servicing your machine
 You must have training in the operation of sanding machines before using them. Injury can 

occur if protective clothing or equipment is not used while sanding. Always wear safety goggles, 
protective clothing, and a dust mask while sanding. Hearing protection should be worn when 
noise levels exceed 90 decibels

 Read all machine labels before attempting to operate the machine. Make sure all of the labels 
and instructional information are attached or fastened to the machine. Get replacement labels 
and decals from your authorized distributor

 Operating a machine that is not fully assembled can result in injury to the operator or property 
damage. Do not operate the machine until it is completely assembled
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 Keep all fasteners tight. Keep adjustments according to machine specifications
 Sanding/finishing wood floors can create an explosive or combustible environment. Do not 

operate the machine around solvents, thinners, fuels, or any other flammable materials. Vapors 
and wood dust generated by sanding or finishing wood flooring can create an explosive 
environment

 Read the manufacturer's label on all chemicals used to determine combustibility. Keep work 
area well ventilated. Do not use on wet surfaces

 Dust generated from sanding wood floors can spontaneously ignite or explode. Promptly 
dispose of any sanding dust in a metal container clear of any combustibles. Remove the 
contents of the dust bag when the bag is 1/3 full. Remove the contents of the dust bag each 
time you finish using the machine. Never leave a dust bag unattended with sanding dust in it

 Hitting a nail while sanding can cause sparks and create an explosion or fire. Always use a 
hammer and punch to countersink all nails before sanding floors

 Electrocution could occur if the machine is being serviced while the machine is connected to a 
power source. Disconnect the power supply before servicing

 Always remove the electrical plug from the power source before changing any attachment
 Always disconnect the power supply before leaving the machine
 Electrocution or fire could occur if the machine is being operated with a damaged power cord. 

Keep the power cord clear of the sandpaper/pad. Always lift the cord over the machine. Do not 
move the machine by the power cord

 Electrocution could occur if the machine is used on an ungrounded electrical circuit
 Always use a three-wire electrical system connected to the electrical ground. Never remove or 

disable the grounding supply conductor on the electrical cord
 For maximum protection against electric shock, use a circuit that is protected by a ground fault 

interrupter
 To avoid injury keep hands, feet, and loose clothing away from all moving parts on the machine.
 Disconnect the power cord before changing the abrasive, or when servicing
 Do not operate the machine unless all guards are in place
 Do not perform belt-tracking adjustments while sanding equipment is running. Never leave the 

machine unattended while connected to a power source
 Electrical components can “short out” if exposed to water or moisture. Keep the electrical 

components of the machine dry. Wipe the machine down after each use
 For storage, keep the machine in a dry building
 Any alterations or modifications could result in damage to the machine or injury to the operator 

or other bystanders
 The machine is heavy. Injury can occur unless proper lifting procedures are used. Ask for 

assistance when necessary
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CARPET INSTALLATION
 Prior to any carpet installation, all other trades must be out of the area to be carpeted and their 

work must be completed
 On remodels check for mold, mildew, and any cracks that need to be sealed (cracks may harbor 

insects, rodent feces, droppings, or other contaminants)
 Ensure that the carpet and adhesive are stored in a secure, dry area having a maximum 

temperature and relative humidity of 90ºF and 65% relative humidity (RH), respectively
 The carpet must be stored on a flat, smooth surface and should not be stacked over three rolls 

in height
 Make sure when handling carpet to use only tow motors and lift trucks equipped with carpet 

booms. Do not use forklifts unless where necessary
 Always use safe lifting procedures when handling carpet by hand. Ask a fellow worker to help 

when the carpet weighs more than you can handle
 Use a carpet cart or hand truck to move the carpet from one area to another when necessary
 Use the proper adhesives. It is extremely important to control the environmental conditions of 

the installation site. The temperature and relative humidity must be continually maintained at 65° 
to 95°F and 10% to 65%RH for a minimum of forty-eight hours prior to installation. These 
conditions should be constantly maintained during, and at least 72 hours after installation

 Do not use space heaters as an alternate to a central heating system
 Ensure heating and air conditioning systems are in working order, to maintain the temperature 

and relative humidity, and reduce adhesive odors
 Make sure installers are aware that whenever possible, carpet should be allowed to ventilate 

with the induction of fresh air
 Avoid recirculation of indoor air; air should be exhausted to the outside
 During installation, maintain fresh-air ventilation by using fans, by operating the building’s 

ventilation fan system, and by opening windows and doors
 After installation, continue to fresh-air ventilate for 48 to 72 hours at normal room temperatures 

by operating the ventilation fan system at full capacity and by opening windows and doors, 
when possible. This will minimize odors and speed up the airing out process. Most emissions 
drop significantly within 48 hours
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Operations
 Personal protective equipment may include work boots, kneepads, gloves, and a back brace
 Use a floor machine to remove paint over spray, joint compound, or any other construction 

related contaminants before installation begins
 Wear a dust mask when making floors free of dust, existing adhesives, curing agents, oil, 

sweeping compound residue, and any other contaminant
 CAUTION: Do not sand or use a floor machine and disc on any product containing asbestos
 Remember, painted concrete slabs are hazardous to work with because so many different types 

of paint are on the market. Always wet sand the concrete to keep dust to a minimum
 Ensure the mixture stays wet and doesn’t create any dust. Ensure that the concrete slab is 

thoroughly dry before installing the carpet to eliminate possible future mold growth
 All existing wood surfaces must be free of chemicals applied under pressure
 Always use a power stretcher or stair stretcher properly. Avoid all pinch points on the stretchers. 

Teeth on the stretchers are dangerous and can cause punctures. Use caution when working 
with stay-nails, tack strips, and tackless strips with angular pins

 Make sure you are trained in the proper usage of a kneekicker. Injuries occur when your knee 
contacts the carpet or the side of the kneekicker

 Knee Kickers must be pushed, rather than kicked, to stretch carpet into place. Place the padded 
end of the tool a few centimeters above your knee and apply pressure. To properly adjust a 
knee kicker, begin with a setting of 3½ and adjust as necessary. Be sure to remove any lint from 
between the teeth so the tool grabs properly. Never use the knee kicker on one side of the 
carpet if the other side has been installed on a tack strip

 Ensure you know how to use a large needle and syringe for the removal of air bubbles
 Make sure you have been trained in the safe use of the awl, the slotted blade knife, the cushion-

back cutter, and all seam cutting tools
 When a finger or hand has been cut by a knife, wash out the affected area immediately
 Carpet fibers can act as splinters in a wound
 Make sure you are trained in the usage of electric staplers and hammer tackers
 Do not cover a direct glue-down installation with a moisture barrier protection such as plastic, as 

it will cause possible mildewing by trapping moisture in the adhesive
 Installers must have prior hot melt tape seaming experience. Ensure that the seaming iron is 

equipped with a heat shield to avoid the possibility of self-inflicted burns. Set the heat regulator 
on the seaming iron at the lowest possible temperature that will still give full adhesive melt. The 
temperature control on seaming irons is often far from precise. To eliminate temperature 
deviations, either determine the proper temperature setting in the shop, or test the iron on a 
small piece of the carpet to be installed

 Make sure all power tools use a GFCI outlet. Check cords for fraying or damage, and replace 
immediately if damaged

 Wear protective boots when using a 75-100 lb. roller on the carpet
 Always make sure there is enough manpower available to complete the installation, eliminating 

injuries to the back, shoulders, and knees
 Recycle used and cut carpet materials. Contact the Carpet and Rug Institute for recyclers in 

your area
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VINYL FLOORING INSTALLATION
 Vinyl floor installation includes adhesives, cutting knives, specialized tools, kneeling, and lifting. 

Keep cutting tools sharp and holstered when not in use
 Tape and tie down flooring when transporting. Inspect the vinyl flooring for any damage that 

may have occurred in shipping and handling
 Allow the flooring to warm to room temperature
 Store the flooring, adhesives, and solvents in a secure, dry area
 Read and understand the warning labels on the adhesives and solvents you use
 Safety data sheets must be available to all employees
 For remodels, a qualified person must check the old flooring and adhesive to see if it contains 

asbestos before it’s removed. Asbestos containing material must be removed by an asbestos 
abatement crew before any work begins. Asbestos is hazardous!

 Remember, new flooring is only as good as the subfloor it is installed over
 Make sure you are trained in the use of any power tool that is to be used on the job
 Guards must be in place. Wear safety glasses at all times. Use the proper extension cord for the 

tool
 Ensure power tools use a GFCI outlet. Check for fraying or damage. Replace immediately. 

Remember, cords are tripping hazards
 When laying flooring over an old subfloor, the flooring must be prepared to provide a 

satisfactory surface for proper adhesion. Flooring must be thoroughly stripped of waxes and 
foreign substances. Wear a dust mask and safety glasses for these procedures

 On wood flooring, all screw heads, nails, and other hard-edged protrusions must be removed or 
covered prior to the installation. Gloves will prevent cuts and punctures. All minor imperfections, 
damaged areas, and knotholes should be filled and made flush

 New concrete subfloors should be properly cured and thoroughly dry before installation
 Adhesives are subject to serious deterioration resulting in bond failure in the presence of 

alkaline conditions. Use rubber gloves, an apron, boots, respirator (if needed) and safety 
goggles for this procedure. Flood the floor with a neutralizing solution and allow it to remain at 
least one hour before rinsing off. Be sure that all neutralizing solution is removed with the rinse 
water. Allow concrete to dry thoroughly

 Prior to any vinyl flooring installation, all other trades should be out of the area
 Distractions lead to errors and injuries
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 Always use safe lifting procedures when handling flooring by hand. Ask for assistance when the 
flooring weighs more than you can handle. Use a hand truck (dolly) to move the flooring from 
one area to another when necessary. Watch where you place your feet

 Practice good housekeeping. Keep the work area free of debris that could create a slip, trip, or 
fall. Wear kneepads when needed

 Use the proper adhesives. Read the labels when unfamiliar with a new product. Read the 
manufacturer’s specifications for temperature and relative humidity. Ensure heating and air 
conditioning systems are working. Read the SDS when needed. Whenever possible, 
flooring should be allowed to ventilate with the induction of fresh air to help reduce adhesive 
odors

 Avoid recirculation of indoor air; air should be exhausted to the outside. During installation, 
maintain fresh-air ventilation by using fans, by operating the building’s ventilation fan system, 
and by opening windows and doors

 The correct adhesive is important and is governed by the substrate. Know the proper 
spread of the adhesive (by trowel size) in order to prevent excessive or inadequate coverage. 
Excessive adhesive will result in exudations around the edges of rolled flooring, whereas 
insufficient coverage, caused by spreading too thin or using worn trowels will prevent proper 
adherence of the floor

 Keep a bucket of warm water and a sponge or rag available, and clean up all excess 
adhesive immediately. Once the adhesive starts to dry, it is very difficult to remove 
without a special solvent. Solvents must be handled properly. Wear your protective equipment

 When in doubt on seaming a floor, check with the manufacturer or flooring supplier for 
instructions

 When using a seam and strip cutter to trim the factory seam edge, check the instructions on 
how to configure the machine

 Make sure you have been trained in the safe use of all cutting tools. Keep all cutting tools 
sharp. Sharp tools make clean cuts and help to avoid excessive applied pressure. When a 
finger or hand has been cut by a knife, wash out the affected area immediately and treat. Keep 
your trowels in good condition. Clean and store after each use. Keep all your tools in a secure 
location

 Stay alert when rolling the floor. Make sure flooring is firmly bonded to subfloor. Use care when 
removing bubbles

 Recycle used and cut vinyl materials. Vinyl can be remade into many useful materials 
including new flooring
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TILE INSTALLATION
 Communicate with other trades before work begins. Use caution tape to barricade area to allow 

time for drying
 Depending on the job location, make sure to wear the proper protective equipment
 Always wear safety glasses/goggles. A full-face shield will add protection when cutting tile
 Always wear a dust mask when mixing grout/cement

Wet Tile Saws
 To cut a tile using a wet tile saw, measure the exact space in which the tile will fit. Mark the line 

on the full-sized tile in grease pencil
 Most saws will accommodate tiles up to 12 inches (30 cm) in size, but oversized saws can be 

used for huge floor tiles
 Wearing safety glasses, place the tile on the moveable platform, and line up the mark with the 

edge of the saw
 With the motor running, slide the platform toward the blade with an even but gentle pressure. 

Since you are grinding the tile apart, ensure that the water has sufficient time to cool everything
 Inspect the saw for excessive wear. Check for defects to the blade and electrical cord, and 

replace immediately if damaged
 Ensure the wet saw is positioned on a solid level surface prior to use
 Do not over reach while operating the wet saw. Do not remove the safety guard. The guards are 

there to protect you, use them
 Always ensure that water is flowing freely over the blade before beginning to cut any material. 

This will increase blade life, cutting efficiency, and dust control. Make sure the water is clean 
and free of debris

 Always keep fingers free and clear of the cutting wheel or wet saw
 When using a diamond saw blade, make sure that it is mounted on the correct diameter blade 

arbor between proper blade flanges, and is securely tightened by hand with a wrench
 Do not force the wet saw to cut faster. This will lead to breaking the blade, material, or cause an 

injury. Cutting material while the wet saw operates at the proper speed will ensure a good cut
 Wear eye and face protection when working with the wet saw to prevent injury
 Hearing protection should be used during cutting operations. Ear plugs and ear muffs should be 

readily available
 Do not operate a wet saw in damp or wet locations, or when it is raining due to electrical 

hazards. Keep your area clean of hazards and clear of any loose material that may be lying 
around

 To reduce the risk of electrocution when using an extension cord, keep all connections dry and 
off the ground. Ground Fault Circuit Interrupter (GFCI) protection should be provided on the 
outlets
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Marking, Nipping, and Finishing Circular Shaped Tile Cuts
 Tile nippers are used to make circular cuts in ceramic tile. They can also be used to make 

straight or angled cuts although you will find it much easier to use a tile cutter or wet saw to 
make these types of cuts

 Always wear eye protection as very sharp fragments of the tile can shoot from the cut as it is 
being made

 Mark the tile to have cut. Once the tile has been marked, hold it firmly over an empty container 
and proceed to take small "nips" or "bites" out of it using the tile nippers. Take your time and 
keep the "bites" small, otherwise you risk breaking the tile and having to start all over again

 Watch your fingers. Tools are equipped with a sharp carbide or tungsten-steel wheel. A lever 
handle allows you to drag the wheel across the glazed finished surface of the tile. The wheel 
scratches and cuts into the glazed finish creating a plane of weakness. When you press down 
on the handle of the tool, pressure is applied equally to the tile on each side of the cut line

 Straight ceramic tile cutters are designed to score fired clay ceramic tiles that have a thin 
porcelain coating on their surface (glaze). Stone, fully vitrified porcelain tiles, and some types of 
unglazed clay tiles may not cut properly with this type of cutter. Use a quality wet saw to make 
these types of cuts

 Align the marked tile with the arrow on the tile cutter. Place the guide into position and tighten 
securely to hold tile in place. Keep the guide in place if you need to make multiple cuts of the 
same size

 Hold handle firmly and place scoring wheel on outermost edge of tile. Push down slightly and 
pull the handle towards you until the entire length of the tile has been scored. The tile should 
have an unbroken scratch from one edge to the other

 Pull handle forward to top edge of tile and press down on handle. The tile should break along 
the scored marking

 Clean after each use. Store indoors so that it does not rust

Powered Tile Cutter (Circular saw-type)
 Keep your hands away from the cutting area. Kickback could cause the tile cutter to jump 

backwards. Do not reach underneath the work
 Never hold the piece being cut in your hands or across your leg. Support the work properly to 

minimize body exposure
 Hold the tile cutter by the insulated gripping surfaces when performing an operation where the 

cutting tool may contact hidden wiring or its own cord. Contact with a “live” wire will make the 
exposed metal parts of the tool “live”

 Always use wheels with correct size and shape (diamond vs. round) arbor holes. Never use 
damaged or incorrect wheel washers or bolts. The wheel washers and bolt were specially 
designed for the cutter
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 Never use the tile cutter with wood cutting blades or other saw blades. Such blades when used 
on this tool frequently kick and cause loss of control. Keep pressure regulator and water pipe 
away from the cutting edge

 Check the wheel carefully for cracks or damage before operation. Replace the cracked or 
damaged wheel immediately

 Use only flanges specified for the tile cutter. Be careful not to damage the spindle, flanges 
(especially the installing surface), or bolt

 Make sure the wheel is not contacting the work piece before the switch is turned on
 Wait until the wheel attains full speed before cutting
 Stop operation immediately if you notice anything abnormal
 Never attempt to cut with the tile cutter held upside down in a vise. This can lead to serious 

accidents and is extremely dangerous. Do not stop the wheel by lateral pressure on the disc
 If the plug or receptacle does get wet, do not unplug the cord. Disconnect the fuse or circuit 

breaker that supplies power to the tool. Then unplug and examine for presence of water in the 
receptacle

 When operating a tile cutter outside, use an outdoor extension cord marked “W-A” or “W”.” are 
rated for outdoor use and reduce the risk of electric shock. Be sure to use one heavy enough to 
carry the current your product will draw

 Maintain the tile cutter with care. Keep the cutting blades sharp and clean. Properly maintained 
tools with sharp cutting edges are less likely to bind and are easier to control. Keep the inside 
covers free of dust accumulation, which causes malfunctions. Check for misalignment, or 
binding of moving parts, breakage of parts, and any other condition that may affect the tools 
operation. If damaged, have the tile cutter serviced before using. Many accidents are caused by 
poorly maintained tools

 Full-face shields will protect the entire face from flying debris and injury
 Dust masks should be worn when dust created by the tile cutter contains microscopic particles 

or chemicals
 Boots with a non-skid tread should be worn
 Wear heavy leather or nitrile coated work gloves to protect your hands while cutting tile with the 

tile cutter
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INSTALLING TILE DIRECTLY TO WOOD SURFACES
 Chip board, cushioned vinyl flooring, particle boards of any type, luan plywood, OSB (Oriented 

Strand Board), tongue and groove planking, and hardwood floors are unsuitable substrates to 
directly install ceramic tile over

 Although it can be done successfully, many experts believe that ceramic tile installed directly to 
plywood surfaces should be avoided whenever possible. Plywood has a smooth surface and 
tends to swell, warp, and delaminate when it is exposed to moisture

 Subfloor construction should consist of a double layered, 1-1/8" thick, exterior grade plywood 
installed over floor joists spaced a maximum of 16" on center. Face grains of first plywood layer 
should be installed perpendicular to joists for maximum stiffness and staggered with a 1/8" wide 
gap between each sheet. Install plywood panel edges 1/4" away from restraining surfaces, 
including perimeter walls, cabinetry, and door jambs. These are expansion gaps and should not 
be bridged with setting material. In addition, subfloor deflection should not exceed L/360 of span

 To prevent moisture from damaging the plywood substrate a waterproofing membrane should 
be installed per the manufacturer's instructions over all plywood surfaces to be tiled

 Install ceramic tile using a latex modified thin set mortar approved for use over plywood 
substrates

INSTALLING TILE OVER VINYL OR LINOLEUM FLOOR COVERINGS
 Installing ceramic tile directly to vinyl or linoleum surfaces should be avoided whenever possible
 If your vinyl or linoleum flooring may contain asbestos fibers, have it tested before attempting to 

remove it
 In any case, vinyl or linoleum flooring must be a non-cushioned type and securely attached to 

the subfloor. Subfloor construction should consist of double layered, 1-1/8" thick, exterior grade 
plywood installed over floor joists spaced a maximum of 16" on center. The maximum allowable 
concentrated deflection of the subfloor may not exceed L/360 of the span

 If the floor covering does not contain asbestos fibers, the surface should be scarified or sanded 
to provide a rougher surface for the thinset mortar to bond to

 Install ceramic tile using a latex modified thinset mortar approved by the manufacturer for 
installation over vinyl and linoleum surfaces
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INSTALLING TILE OVER CERAMIC TILE BACKERBOARDS
 Cement ceramic tile backerboards may also be installed over plywood subfloors and should be 

secured using 1-1/4" corrosion resistant roofing nails or 1-1/4" ribbed wafer head screws in 
combination with a thinset mortar bed. Screws or nails should be installed every 6" to 8" on 
center

 Subfloor deflection should not exceed L/360 of span. Ceramic tile backerboards will add to the 
height of the floor and may require height reducing thresholds or transition strips where tile 
meets carpet, vinyl, etc. Doors may also need to be trimmed. Refer to the backerboard 
manufacturer for specific product recommendations and limitations

 To prevent moisture from damaging the plywood subfloor, use a waterproofing membrane 
applied per the manufacturer's instructions over all ceramic tile backerboard surfaces installed in 
wet areas

INSTALLING TILE DIRECTLY TO CONCRETE SLABS
 Paint, cutback adhesives, gypsum based fillers or levelers, sealers, or chemically treated 

cement substrates are unsuitable surfaces to install ceramic tile over and should be removed by 
non-chemical methods whenever possible

 Concrete substrates must be thoroughly cleaned prior to the installation of tile. To remove dust, 
mop cement slab using clean water only and allow drying completely. Very smooth concrete 
may be roughened up or etched using an acid based solution designed for this purpose

 Make sure to fill in and float off any dips, humps, or waves on the concrete foundation using a 
Portland cement based floor leveler. For dips, this product may be used to fill the cavity and 
screed off using a level or straight edge. For humps, apply the floor leveler around the base of 
the protrusion, then, using the top of the hump as a guide, screed the floor around the base of 
the hump in a circular motion. This will help to lessen the impact the protrusion will have on the 
finished floor

 Most Portland cement based floor levelers need to cure for at least 24 hours before the tile can 
be installed

SILICOSIS (TILE GROUT)
 Tile installers can develop silicosis, emphysema, and asthma when exposed to dust from 

cutting, drilling, and working with grout over an extended period of time
 Silicosis is lung damage caused by breathing dust containing fine particles of crystalline silica. If 

silica particles are inhaled, they become embedded in the lungs, the lung tissues react by 
developing fibrotic nodules and scarring around the trapped particles. The scar tissue makes 
the lungs hard and stiff. The scarring can greatly reduce the function of the lungs making it 
difficult and sometimes painful to breathe

 Not only does silica tear up the lungs, but it also reduces the body’s ability to fight off infections 
making workers more susceptible for developing other lung illnesses and infections. If workers 
smoke, silica exposure may greatly increase the risk of developing lung cancer

 Warning: Wear your dust mask when exposed to tile or grout dust
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HOUSEKEEPING
 Remove dust on overhead ledges, on floors, and equipment before it becomes airborne due to 

traffic, vibration, and random air current
 Never dry sweep or use compressed air for clean-up of dust that may contain silica
 Use wet methods or vacuums with a HEPA filter for clean- up. Gentle wash down of 

surfaces is preferable if practical
 Personal Hygiene: Practice good personal hygiene to avoid unnecessary exposure
 Hand-washing facilities should be conveniently located throughout a worksite
 Workers should change out of work clothes contaminated with silica dust before they leave 

the jobsite
 Wearing work clothes home covered in silica dust can expose your family to the hazard
 Work clothes should not be cleaned by blowing or shaking. They should be vacuumed with a 

HEPA filter vacuum before removal
 Locate eating/lunch areas away from exposed areas
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JOB SAFETY ANALYSIS/TILE INSTALLATION

Project:

Contract:

Activity:

Location:

# Job Steps
Potential Hazards Safe Procedures/Controls

Heavy foot traffic Communication among other trades

Slips, trips, falls Proper footwear/clean work area

1

Move work materials to indoor 
work site

(Tools, tiles, grout, etc.)
Back injuries Safe lifting techniques

Wet saw injuries Employees trained before using

Electric shock GFCI connection for cord

Extension cord defect Cords inspected before use

Heavy foot traffic Communication among other trades

2

Cutting tiles to size

(working outdoors)

Falling objects Hard hats being worn

Dust (silica exposure) Dust masks worn when mixing

3

Mixing grout
Electric shock GFCI connection for cord

Slips, trips, falls Work area maintained for safety

4 Application of tiles
Spillage Spills cleaned up immediately

Dust (silica exposure) Dust masks worn in dry conditions

5

Clean-up
Waste removal Waste  recycled  and/or  disposed  of properly

Equipment to be used
Inspection requirements Training requirements

Wet Saws
Tool inspected before use Employees trained

Tile Cutter
Tool inspected before use Employees trained

Electric mixer
Tool inspected before use Employees trained
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General Waste Management

POLICY
GCG Construction has adopted this policy to inform employees of its General Waste Management 
Plan. This plan will conform to the requirement of OSHA regulation 1926.252, and will ensure the 
safety and health of the employees. The safety coordinator is responsible for ensuring the following 
policy is enforced.

Waste Estimation
Before commencing work, GCG Construction will conduct an estimation of the wastes, trash & 
scrap materials that will be generated during its work. This will be performed so the need for 
containers, and waste removal system, if necessary, can be determined.

Disposal Of Waste
GCG Construction will coordinate with the project or site owner to ensure the proper disposal of 
wastes or scrap materials. GCG Construction will ensure that the owner is aware of whether 
wastes and scrap materials will be taken off site or will be disposed of on the owner’s site.

If waste material or debris will be disposed of by burning, that process will comply with all local fire 
regulations.

All solvent waste, oily rags and flammable liquids will be kept in fire resistant covered containers 
until removed from worksite.

Responsibilities
To ensure the proper disposal of wastes or reuse of scrap materials GCG Construction has 
designated the safety coordinator to be responsible.

SAFETY HAZARDS
GCG Construction will ensure that safe practices related to the immediate storage and handling of 
waste, scrap, or left over materials are carried out. Always be aware of what you are handling. The 
proper personal protective equipment will be used when handling wastes and scrap material.

If work is being performed that requires materials to be dropped more than 20 feet to any point 
outside of a structure an enclosed chute will be provided for the movement of the material.

If debris is dropped through holes in the floor without the use of chutes, the area where the material is 
to be dropped will be:

 Completely enclosed with barricades at least 42 inches high and 6 feet back from the edge of 
the opening above

 Signs warning of the hazard of falling materials will be posted at each level
 Waste removal will not be permitted from the lower area until debris handling ceases from the 

area above
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HANDLING, ORGANIZATION, & STORAGE
It is the policy of GCG Construction to ensure that waste materials will be properly stored and handled 
to minimize the potential for a spill or impact to the environment. During outdoor activities, receptacles 
must be covered to prevent dispersion of waste materials and to control the potential for run-off.

It is the policy of GCG Construction that all types of waste or scrap materials generated will be stored 
properly and in an organized fashion.

All scrap lumber, waste material, and rubbish will be removed from the immediate work area as the 
work progresses.

GCG Construction ensures that project related wastes will be stored and maintained in an organized 
fashion to encourage proper disposal and minimize risks to employees. Proper waste receptacles will 
be provided for trash and materials that may be reused or recycled during a project.

TRAINING
GCG Construction will ensure employees are instructed in the proper method to dispose of wastes.

 Employees of GCG Construction will be instructed in the general disposal of non-hazardous 
wastes, trash, or scrap materials

 If wastes generated are classified as hazardous, employees will be trained to ensure proper 
disposal

Waste Segregation
It is the resolve of GCG Construction to encourage employees to properly segregate waste or 
scrap materials to ensure the opportunity for reuse or recycle.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 35-1
239-825-7566

Glass Handling

POLICY
GCG Construction has established the following policies and procedures to protect employees 
engaged in the manufacture, handling, and/or installation of glass. Pieces of glass that are cut, 
prepared, and used to create windows or doors are often referred to as lites.

MANUAL GLASS HANDLING
The safest way to handle a lite of glass is to handle it as little as possible. Before you lift a lite of glass:

 Use proper personal protective equipment
 Know how much the glass weighs. This helps you determine if one person can safely handle the 

lite or if two people are necessary. Consult the table below to determine approximate weights of 
glass

 Inspect every lite before moving it for defects which could cause breaking or cuts. A crack at the 
edge may cause the lite to break when you lift it. If a lite is broken, get help

 Check to make sure the passage is clear and the table is clean

Glass Thickness & Weight
Normal Thickness of Glass Approximate Weight
Inch Millimeter Lb/ft² Kg/m²
3/32 2.5 1.20 5.86
1/8 3 1.61 7.86
5/32 4 2.03 9.91
3/16 5 2.45 11.96
1/4 6 2.99 14.60
3/8 10 4.91 23.97
1/2 12 6.46 31.54
5/8 16 8.07 39.40
3/4 19 9.69 47.31
1 25 12.33 64.26

LIFTING AND TRANSPORTING GLASS
 Lift the glass with your legs, not your back. Keep the lite as vertical as possible during the lift
 If the sheet of glass is large, use two glaziers to pull it. If the glass is over your head, wear a 

hard hat, shoulder gauntlets, rubber glass gloves, and safety shoes
 Transport the glass from the rack or case to the cutting table on a glass dolly
 Carry glass from one location to another so that it falls away from the person holding it
 Use resting blocks when necessary while moving lites
 In some cases, you may need a third glazier to help flip the glass down on the table. The third 

glazier stands on the table, holds the top of the glass, and lowers it to the table at the same time 
the two side glaziers lay the glass down on the table
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Carrying Glass Alone
 Do not hold the glass under your arm, or carry it with the surface parallel to the ground
 Turn the hand holding the bottom edge of the lite with the palm outward. The free hand should 

extend across the chest to hold then top edge of the glass. This position helps keep the lite 
parallel with the direction of travel

Carrying Glass as a Team
 Always carry glass in the vertical position
 Always carry glass by holding it from the same side. This means the two glaziers will be placing 

their hands in mirror images
 What one glazier does with his right hand, the other does with their left
 After taking the glass from a table, rack or case, put the glass down first to get a proper hold for 

transporting
 The lead handler should have one hand lifting on the bottom edge with the palm turned outward 

(thumb pointing down). The other arm should extend across the chest to steady the leading 
edge of the lite

 Lift the trailing edge with the palm turned outward. Use the same hand as the lead handler
 Extend the free hand from the chest to grasp the back edge of the lite
 Keep the glass vertical throughout the move

Using the Table in Glass Handling
 Use the table edge as a pivot point (fulcrum) and support when removing and placing large lites 

on a table. When placing lites on the table, the middle of the lite should be slightly above the 
edge of the table

 The bottom portion should be pivoted (raised) outward while the top portion rests on the table. 
The lite then is slid completely onto the table. When removing a lite from a table, reverse the 
above process

Vacuum Cups For Hand-Carrying Glass:
 Cups and glass must be clean and dry. Clean rubber disc with pure glycerin
 When not in use, store in clean, dry place
 Place cups towards the bottom of the lite, off-center to the bottom edge
 Be careful that the suction between the sheet being removed and the remaining stock has been 

broken
 Stay on the side of the vacuum cups

Power-Assisted Vacuum Cups
 When using power-assisted vacuum cups, be sure to consult the manufacturer's instructions
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Handling Stoce Glass
 One person should be in charge during the unloading of stoce deliveries
 Be sure the tractor-trailer is parked on solid ground, level from side to side
 Lower landing struts (dolly wheels) to the ground and lock. Chock the trailer wheels and remove 

tarpaulins
 Check stoces to be sure they have a safe lean angle toward the center of trailer
 Release restraint buckles, lower end restraint beams and remove remaining securing straps and 

protective covering
 Position slings on stoce. Before lifting, make certain that the spreader bar is centered over the 

top of stoce
 Release restraint buckles, lower end-restraint beams and remove remaining securing straps 

and protective coverings
 Position slings on stoce. Make certain that the spreader bar is centered over the top of the stoce 

to be removed before lifting
 Always keep the stoce as low as possible to safely clear racks and truck and to move to storage
 Lower dolly wheels after each stoce is removed
 Unload stoces from alternate sides of the trailer
 Remove taped stoce separators with one hand while holding glass with the other hand
 Guide stoces from the end, not from the side

MECHANICAL GLASS HANDLING
Slings
 Using slings requires careful attention to safety. If you attach a sling to a case of glass without 

regard to the angle formed by the sling, you run the risk of dangerously overloading the sling
 Keep sling angles greater than 45 degrees from horizontal. Sling angles that approach 30 

degrees are potentially hazardous; definitely avoid angles less than 30 degrees
 Never exceed the safe working load indicated on the hoist by the manufacturer

Hoists
 Make sure the support structure will support a working load equal to the hoist and does not 

restrict hoist movement
 Check load balance. Line the hoist up with the load
 Position the hoist directly over the load. Make sure the hoist operator is free to stand clear of the 

load
 Do not swing or jerk loads
 Use guide or tag lines to stop suspended loads from swinging. Make sure no person or obstacle 

is under or obstructing the load. Check cables, slings, chains and hooks daily
 Test hoist brakes frequently by releasing the "up" button after the load has been lifted a few 

inches
 If the brake does not hold, stop work until it is adjusted
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Cranes
 Never exceed the manufacturer's rated load capacities for operation speeds
 Use the hand signals approved by the American National Standards Institute (ANSI) for the type 

of crane in use (see chart below). Only one person is allowed to give directions
 Inspect wire rope for broken wires, kinking, crushing or any distortions of the rope structure
 Never operate a mane around "live" overhead power lines
 Barricade areas behind the rotating crane superstructure. Never stand under the load at any 

point in its swing radius. Use guide or tag lines if the load is swinging but stand clear!
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Recommended Hand Signals for Controlling Crane Operations
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USE MAIN HOIST
Tap fist on head, then use regular 

signals

USE WHIP LINE
(Auxiliary Hoist)

Tap elbow with one hand, then 
use regular signals

DOG EVERYTHING
Clasp hands in front of body

RAISE THE BOOM AND LOWER 
THE LOAD

With arm extended, thumb 
pointing up, flex fingers in and out 
as long as the load movement is 

desired

LOWER THE BOOM AND RAISE 
THE LOAD

With arm extended, thumb 
pointing down, flex fingers in and 
out as long as the load movement 

is desired

TRAVEL (Both Tracks)
Use both fists in front of the body 
making a circular motion about 

each other indicating direction of 
travel forward or backward (for 

crawler cranes only)

TRAVEL
Arm extended forward, hand open 
and slightly raised, pushing motion 

in direction of travel

EXTEND BOOM
(Telescoping Boom)

Both fists in front of body with 
thumbs pointing outward

RETRACT BOOM
(Telescoping Boom)

Both fists in front of body with 
thumbs pointing toward each other
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Granite Work

POLICY
Granite is used for the facing on industrial, commercial, and residential buildings. It may also be used 
for flooring, walls, and countertops. 

Granite dust that accumulates from cutting, grinding, and polishing operations can be hazardous. In 
addition, injuries can occur when handling heavy slabs of granite. GCG Construction has 
implemented the following safety program to protect employees from the hazards of granite work.

HAZARDS
GCG Construction will ensure that all employees have been informed of the respiratory hazards of 
working with granite, and have been properly trained on the use of all necessary Personal Protective 
Equipment (PPE).

Stone materials, such as granite, contain silica. When cutting and buffing stone materials, employees 
can inhale dust containing silica. Exposure to silica can cause the lung disease silicosis. Silicosis is 
preventable, but once you have silicosis it is incurable, debilitating, and can be fatal. GCG 
Construction will install and maintain engineering controls (exhaust ventilation, dust collection 
systems, water sprays) to eliminate or reduce the amount of silica in the air. GCG Construction will 
also train workers on silica hazards.

PPE
Eye Protection
Safety glasses, goggles, or face shields will be worn when working around tools and powered 
equipment such as masonry saws and chisels. Eye protection will stop any objects from entering 
the eyes and causing serious eye injury or even blindness. 

Head Protection
Hard hats must always be worn when on the job, or when visiting the work site. Hard hats should 
be brightly colored, made of reinforced fiberglass, and worn in a level position.  Adjust the hat’s 
inner lacing so that the hat is raised slightly. 

Do not wear aluminum or metal hard hats; they are highly conductive and could carry an electrical 
current to the wearer.

Hand Protection
When handling rough materials, gloves will be worn to protect the hands. Gloves will prevent 
blistering, cuts, and scrapes. Gloves should be made of leather (or leather palmed), and should be 
snug but not constricting. When masonry gloves are too tight, they can cause the hands to become 
sore and blistered. Gloves should be changed if they become overly wet. 
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Respiratory Protection
In work areas where respiratory protection is required, GCG Construction will have a written 
respiratory protection program in accordance with OSHA’s Respiratory Protection standard. The 
program must include training on the following:

 How to select a respirator
 Fit testing
 Directions on proper use, maintenance, cleaning, and disinfecting
 Medical evaluations of workers

A personal respirator will be used when working around chemicals or wet saws. Respirators offer 
protection against the inhalation of toxic fumes. If inhalation should occur, seek medical attention 
immediately. 

The Safety Supervisor will be responsible for ensuring that all employees have been properly 
trained on the care and use of respirators.

Foot Protection
Wear boots or work shoes that have good traction and hard soles, and that come above the 
ankles.

Steel-toe boots or work shoes should be worn when working where a heavy object could fall onto 
the toes or feet. 

Do not wear sneakers or soft shoes that offer no protection. Make sure the laces are tied, and not 
left to drag on the ground. Loose laces can lead to trips or falls, causing serious injury. Wear heavy 
socks to protect the feet from blistering.

Clothing
 Always wear the proper clothing and footwear on the job. Keep a dry change of clothes in your 

vehicle
 Do not wear pants with cuffs. Pant legs should be close-fitting to avoid getting caught on 

scaffolding, machinery, or other equipment. Pants should be made of a durable, medium- or 
heavy-weight material that will protect against scrapes and bruises. Shorts should not be worn, 
unless allowed

 Shirts should be worn at all times. Going shirtless can leave the skin exposed to material chips. 
Shirts should be made of a durable material to protect the skin. Sleeves should be buttoned or 
rolled up to prevent them from catching on objects in the work area

 Wear coveralls when operating powered tools such as a dry masonry saw
 Use rubber knee pads/guards when kneeling is required
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WORKING WITH GRANITE
Handling
The Safety Supervisor will ensure that all employees are trained in proper material handling 
procedures that include the handling and transport of granite slabs. Material handling work should 
be performed only when a competent person is on-site.

Forklift operations: The Safety Supervisor must ensure that all forklift operators are competent to 
operate a forklift safely. Employees will not be allowed to operate forklifts unless they have met all 
the training requirements. Remember, stone slabs are heavy and are cut into varying shapes.

 Only stable or safely arranged loads may be handled
 Use caution when handling loads that cannot be centered
 Place heavy, odd-shaped stone slabs with the heaviest part down
 Loads should never exceed the forklift’s rated capacity
 Use extreme caution when tilting the load forward or backward
 Do not tilt forward except to pick up a load

Cutting
Cutting with a masonry saw can save time and produce cleaner cuts on block, bricks, tile, or other 
materials. Masonry saws come in full-size stationary or portable units. The full-sized model will cut 
with a dry, abrasive blade, or a diamond-tipped blade that may be cooled with water.

Safety Measures
When employees are performing cutting or finishing work, GCG Construction will ensure the 
following precautions are taken:

 A ventilation or vacuum dust collection system with HEPA filters is in place 
 Compressed air is not used to clean surfaces, clothing, or filters because it can increase 

exposure to silica
 A constant supply of water is applied to all wet grinding or cutting points
 Ground-fault circuit interrupters (GFCIs) and watertight, sealable electrical connectors are used 

for all electric tools and equipment in wet or damp areas, or where water is used to control dust
 Smaller wheeled, less aggressive tools are used whenever possible; larger wheels and more 

aggressive tools (e.g., diamond wheels) result in higher dust creation and silica exposures



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 36-4
239-825-7566

SEALING AND POLISHING
Natural stone is porous and may allow liquids to penetrate the surface, causing the potential for 
stains. Some granite does not require sealing depending on the type (siliceous or calcareous) and the 
application.

Natural stone is classified into two general categories: siliceous stone or calcareous stone. Knowing 
the difference is critical when selecting cleaning products.

Siliceous stone is composed mainly of silica or quartz-like particles. It tends to be very durable and 
relatively easy to clean with mild acidic cleaning solutions. Types of siliceous stone include: granite, 
slate, sandstone, quartzite, brownstone, and bluestone.

Calcareous stone is composed mainly of calcium carbonate. It is sensitive to acidic cleaning products 
and frequently requires different cleaning procedures than siliceous stone. Types of calcareous stone 
include: marble, travertine, limestone, and onyx. What may work on siliceous stone may not be 
suitable on calcareous surfaces.

GCG Construction should maintain thorough records about the type, name, and origin of the stone 
used in all building stonework. If such records do not exist, GCG Construction should consult with the 
stone supplier or a restoration specialist to help identify the type of stone before determining a 
cleaning and maintenance program.

The Safety Coordinator will ensure that all employees working with sealants and polishes are aware 
of the hazards related to the materials, and are trained on the use of the required PPE. All employees 
must also know the location of the Safety Data Sheet (SDS) for the material being used.

Sealing
Several factors must be considered prior to determining if the stone should be sealed:

 What are the hardness, density, and durability of the stone?
 How porous is the stone and how fast will it absorb a liquid (also referred to as the absorption 

coefficient)?
 Is the stone expected to be in frequent contact with a staining agent?
 What type of finish was applied to the surface? (A polished surface is more resistant to staining 

than a honed surface.)
 Will the sealant affect the color or other aesthetics of the stone?
 If a resin was applied to the stone, how will the sealant react with the resin?
 Where is the stone located (e.g. countertop, floor, wall, foyer, bathroom, etc.)? 
 Is it residential or commercial?
 What type of maintenance program has the stone been subjected to?

The type of stone, its finish, its location, and how it is maintained all need to be considered when 
determining how to protect the stone.
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Once properly sealed, the stone will be protected against everyday dirt and spills. In other cases, it 
is best to leave the stone untreated. Topical sealers can alter the surface texture and finish, as well 
as build up on the surface, creating a layer that is less durable than the stone. Generally, topical 
sealers are not recommended in exterior applications because they can trap moisture within the 
top layer of the stone, which may lead to surface deterioration during freeze/thaw cycles.

Polishing
Water-fed control equipment is often used to reduce dust during granite and concrete grinding and 
polishing, and when cut with abrasive wheels. To be effective, a constant supply of water must be 
applied to the grinding or cutting point. Tools include a nozzle or spout that provides a stream of 
water to the grinding wheel. A helper also can apply water by hand using a spray nozzle.

When working with toxic polishing compounds wear rubber gloves, chemical safety glasses, and a 
NIOSH-approved dust and vapor respirator. Toxic fumes may be emitted when the material is 
exposed to extreme temperatures. Keep away from flames. Provide proper ventilation. Read the 
Safety Data Sheet for the polishing compound being used.

Rubber aprons, gloves, pants, boots, or overshoes will help protect the body from chemicals and 
water. Check the Safety Data Sheet or the container’s label for instructions on what to do should 
the chemical be swallowed or come in contact with the skin. 

MAINTENANCE AND REPAIR
When cleaning stonework with muriatic acid or caustic soda, or when operating a wet saw, the proper 
PPE should be worn to avoid contact with the skin and eyes, and to avoid inhalation of the chemical 
or dust.

Cleaning
Employees responsible for the care and cleaning of stonework must understand the following:

 Don’t use vinegar, lemon juice, or other cleaners containing acids on marble, limestone, 
travertine, or onyx surfaces

 Don’t use cleaners that contain acid, such as bathroom cleaners, grout cleaners, or tub and tile 
cleaners

 Don’t use abrasive cleaners such as dry cleansers or soft cleansers
 Don’t mix bleach and ammonia; this combination creates a toxic and lethal gas
 Don’t ever mix chemicals together unless directions specifically instruct you to do so
 Don’t use vacuum cleaners that are worn. The metal or plastic attachments, or the wheels, may 

scratch the stone’s surface
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General Guidelines for Stain Removal
 Remove any loose debris
 Blot spills; wiping the area will spread the spill
 Flush the area with plain water and mild soap and rinse several times
 Dry the area thoroughly with a soft cloth
 Repeat as necessary

Identifying and Removing Stains
 Oil-based stains (grease, tar, cooking oil, cosmetics): Will darken the stone and normally must 

be chemically dissolved so the stain’s source can be rinsed away. Clean gently with a soft liquid 
cleanser, household detergent, ammonia, mineral spirits, or acetone

 Organic stains (coffee, tea, fruit, tobacco, paper, food, urine, leaves, bark, and bird droppings): 
May cause a pinkish-brown stain and may disappear after the source of the stain has been 
removed

 Outdoors: with the sources removed, normal sun and rain action will generally bleach out the 
stains

 Indoors: clean with 12% hydrogen peroxide and a few drops of ammonia
 Inorganic metal stains (iron, rust, copper, and bronze): Iron or rust stains are orange to brown in 

color and leave the shape of the staining object, such as nails, bolts, screws, cans, flowerpots, 
or metal furniture. Copper and bronze stains appear as green or muddy brown and result from 
the action of moisture on nearby or embedded bronze, copper, or brass items. Metal stains 
must be removed with a poultice. (Deep-seated, rust stains are extremely difficult to remove, 
and the stone may be permanently stained)

 Biological stains (algae, mildew, lichens, moss, fungi): Clean with a dilute (1/2 cup in a gallon of 
water) of ammonia, bleach, or hydrogen peroxide

WARNING: DO NOT MIX BLEACH AND AMMONIA! THIS COMBINATION CREATES A TOXIC 
GAS!

 Ink stains (magic marker, pen, and ink): Clean light-colored stones with bleach or hydrogen 
peroxide. Use lacquer thinner or acetone for dark-colored stones

 Paint stains: Small amounts can be removed with lacquer thinner or scraped off carefully with a 
razor blade. Heavy paint coverage should be removed with a commercial liquid paint stripper

DO NOT USE ACIDS OR FLAME TOOLS TO STRIP PAINT FROM STONE.

 Water spots and rings (surface accumulation of hard water): Buff with dry 0000 steel wool
 Fire and smoke damage: Older stones and smoke- or fire-stained fireplaces may require a 

thorough cleaning to restore their original appearance. Commercial smoke removal products 
may be required for this work
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 Etch marks: (calcareous stones): Caused by acids (typically from milk, fruit juices, alcohol, etc.) 
left on the surface of the stone, some will etch the finish but not leave a stain; others will both 
etch and stain. Once the stain has been removed, wet polishing or buffing with a pad with a low-
speed power drill or polisher may be necessary until the etch mark disappears. Honing may also 
be required for deep etching

 Efflorescence: A white powder that appears on the surface of the stone, it is caused by water 
carrying mineral salts from below the surface of the stone. When the water evaporates, it leaves 
the powdery salt residue. If the installation is new, dust mop or vacuum the powder. Repeat as 
necessary as the stone dries out. Do not use water to remove the powder (adding water will 
only add to the problem). If the problem persists, a competent person should inspect the 
problems to identify and remove the cause of the moisture

Moisture Damage
Water penetrating exterior wall cavities caused by defective flashing or unsealed joints can cause 
efflorescence, In addition, condensation in wall cavities, prevented from reaching the exterior 
surface because of blocked weep holes, can dislodge masonry in a freeze-thaw climate. Look for a 
darkened area on the stone.

Moisture coming up through a floor slab seeks the easiest possible pathway to evaporate into the 
atmosphere. Often, the veining or micro-cracks in the structures of some stones provide that path. 
The moisture dissolves all the salts from the ground, the substrate, and the stone, carries them to 
the surface, and deposits them as the moisture evaporates, giving the appearance of a faulty 
stone.

TRAINING
The Safety Coordinator is responsible for ensuring that all employees engaged in stonework have 
been properly trained on the proper use of all PPE and equipment necessary for the work. GCG 
Construction must maintain all required training records, and conduct refresher training when 
necessary or as a result of employees demonstrating improper or unsafe work practices.
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GRANITE WORK SAFETY TRAINING

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name Signature

(Retain at least 3 years)
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Hand & Power Tools

POLICY
GCG Construction, to ensure the safe use of tools, has created this policy. It covers the use of hand 
and electrically powered portable and stationary tools. Employees requiring information on the safe 
use of hydraulic, pneumatic, or powder-actuated tools should refer to the chapters covering those 
tools.

The use of tools creates a range of hazards. However, by taking appropriate precautions — including 
training, tool inspection, tool maintenance, and safe use procedures — can prevent injuries. This 
policy is intended to ensure safety for employees who use power and hand tools, and must be 
followed.

RESPONSIBILITIES
Preventing injuries to employees using hand and power tools is a cooperative effort between GCG 
Construction and its employees.

Employer Responsibilities
It is GCG Construction’s responsibility to:

 Maintain all tools and equipment used by employees in safe, working condition
 Remove unsafe equipment from the worksite
 Ensure employees are properly trained in the safe use and operation of tools and equipment 

before using or operating the tools and equipment on the job
 Provide personal protective equipment to prevent injury and adverse health effects
 Select and use only tools with appropriate safety guards
 Ensure every job hazard analysis and safe job procedure considers the hazards introduced by 

power tools and hand tools

Safety Committee Responsibilities
It is the responsibility of the safety committee to:

 Assist in identifying hazards associated with hand tools and power tools
 Assist in providing tool training for personnel
 Assist in training personnel in the safe operation of material handling equipment
 Review tool safety procedures and inspect safeguards yearly or as necessary to ensure the 

safety and health of personnel
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Employee Responsibilities
All company employees are expected to:

 Be aware of hazards presented by tools where they work
 Follow company safety policy and the instructions of the supervisor
 Comply with safe operating procedures for all equipment
 Properly use and maintain personal protective equipment
 Attend and participate in appropriate safety training
 Inspect tools and equipment daily to ensure they are in proper working order
 Report defective tools and equipment, and other safety concerns, and provide safety 

recommendations as appropriate

SAFE PRACTICES
 All hand and electrically power tools, whether furnished by the employer or the employee, will 

be maintained in a safe condition
 When power-operated tools are designed to have safety guards, the guards must be installed 

the tool is in use
 Never carry a tool by its cord
 Never yank the cord of a tool to disconnect it from the receptacle
 Keep cords away from heat, oil, and sharp edges
 Disconnect tools when not using them, before servicing and cleaning them, and when changing 

accessories such as blades, bits, and cutters
 Keep all people not involved with the work at a safe distance from the work area
 Secure work with clamps or a vise, freeing both hands to operate the tool
 Avoid accidental starting. Do not hold fingers on the switch button while carrying a plugged-in 

tool
 Maintain tools with care; keep them sharp and clean for best performance
 Follow instructions in the user’s manual for lubricating and changing accessories
 Be sure to keep good footing and maintain good balance when operating power tools
 Follow good housekeeping procedures to keep floors free of debris and hazards
 Do not allow dust, shavings, or other scraps to accumulate on or near machines, causing an 

operational hazard
 Wear proper apparel for the task. Do not wear loose clothing, sleeves, neckties, scarves, and 

jewelry that can become caught in moving parts
 Sharp tools such as chisels, drill bits, and awls must be carried in one of the following ways: 

with the edges or points protected; in a tool tray; in a cart; in a sheath; in the hand with the 
sharp edges turned away from the body

 Sharp or pointed tools, when stored in a rack or bin, must have the sharp edges or points 
inward or otherwise protected or stored to prevent injury

 Anti-kickback aprons must be provided to employees at no expense to the employees, and must 
be used where material can be kicked back

 Gloves should not be worn while operating machines
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 Stationary tools and machines must be located where there is enough space for workers to 
handle material without interference from, or to, employees, or machines. Operators should 
never have to stand in an aisle while operating a machine unless protection is provided

 Machines designed for a specific location must be secured to a floor, foundation, bench, table, 
or stand of sufficient strength and design to prevent overturning or unintentional movement

 Tools and machinery must be located so that light with the intensity of at least 50 foot candles 
from both natural and artificial light falls on the work. Supplementary illumination at the point of 
operation must be provided where necessary

 Any tool or machine, or component of a tool or machine that is not in proper working order must 
be immediately removed from service

 Tools and machines must be inspected at regular intervals and will be repaired in accordance 
with the manufacturer’s specifications. Untrained or unauthorized people must not modify them, 
and they cannot be returned to service until properly repaired

 Utilize a machine only if it is appropriate for the given task
 Employers must ensure that the height of tables and working surfaces of machines, auxiliary 

tables, and supports are appropriate and promote the safety of the operator; tables and 
supports must be large enough so that unwieldy pieces can be handled safely

 All circular saws 20 inches or more in diameter must be etched or otherwise permanently 
marked to include the manufacturer’s designated operating speed; a saw blade must not be 
operated at a higher speed than shown on the blade. When a marked saw blade is re-tensioned 
for a different speed, the marking must be corrected to show the new speed

Guards
The exposed moving parts of power tools must be safeguarded. All tools must be used with the 
correct shield, guard, or attachment recommended by the manufacturer. Belts, gears, shafts, 
pulleys, sprockets, spindles, drums, flywheels, chains, or other reciprocating, rotating, or moving 
parts of equipment must be guarded.

Guards, as appropriate, must be provided to protect the operator and others from the following:

 Point of operation
 In-running nip points
 Rotating parts
 Flying chips and sparks

Safety guards must never be removed or made inoperable when a tool is being used. Machines 
must not be used for operations of such variety as to necessitate the removal of safeguards.

Portable circular saws must be equipped at all times with guards. They must have guards above 
and below the base plate or shoe. The upper guard must cover the saw to the depth of the teeth, 
except for the minimum arc required to permit the base to be tilted for bevel cuts. The lower guard 
must cover the saw to the depth of the teeth, except for the minimum arc required to allow proper 
retraction and contact with the work. When the tool is withdrawn from the work, the lower guard 
must immediately return to the covering position.
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Switches and Controls
The following hand-held power tools must be equipped with a constant-pressure switch or control 
that shuts off the power when pressure is released:

 Drills
 Tappers
 Fastener drivers
 Disc sanders with discs greater than 2 inches
 Horizontal, vertical, and angle grinders with wheels more than 2 inches in diameter
 Belt sanders
 Reciprocating saws
 Saber saws, scroll saws, and jigsaws with blade shanks greater than ¼-inch wide
 Other similar tools

These tools also may be equipped with a “lock-on” control, provided it allows the worker to shut off 
the control in a single motion using the same finger or fingers.

The following hand-held power tools must be equipped with either a positive “on-off” control switch, 
a constant pressure switch, or a “lock-on” control:

 Grinders with wheels 2 inches or less in diameter
 Disc sanders with discs 2 inches or less in diameter
 Platen sanders, routers, planers laminate trimmers, nibblers, shears, and scroll saws
 Jigsaws, saber and scroll saws with blade shanks a ¼-inch (+/- .05 in.) or less in diameter

A constant-pressure control switch is the preferred device. Other hand tools such as the following 
hand-held power tools must be equipped with a constant-pressure switch:

 Circular saws having a blade diameter greater than 2inches
 Chain saws
 Percussion tools with no means of holding accessories securely

PERSONAL PROTECTIVE EQUIPMENT
Employees using hand and power tools and exposed to the hazard of falling, flying, abrasive, and 
splashing objects, or exposed to harmful dusts, fumes, mists, vapors, or gases must be provided with 
the particular personal protective equipment necessary to protect them from the hazard. All personal 
protective equipment (PPE) must meet the requirements and be maintained according to OSHA 
requirements.

The required PPE when working with hand and power tools can include, but is not limited to:

 Snug-fitting clothing
 Hearing protection
 Eye and face protection
 Heavy-duty leather gloves
 Respiratory protection
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HAND TOOLS
Wrenches, including adjustable, pipe, end, and socket wrenches must not be used when jaws are 
sprung, cracked, or distorted to the point that slippage occurs. Impact tools, such as drift pins, 
wedges, and chisels, must be kept free of mushroomed heads.

The wooden handles of tools must be kept free of splinters or cracks and must be kept tight in the 
tool. When hammering, use a hammer, not a tool designed for other purposes. All damaged or 
cracked tools, including saws, will be removed from service. Knives and scissors must be kept sharp.

When using saw blades, knives or other tools, direct tools away from aisle areas and other employees 
in close proximity.

Iron or steel hand tools may produce sparks that can ignite nearby flammable substances. Spark-
resistant tools made of non-ferrous materials must be used where flammable gases, highly volatile 
liquids, and other explosive substances are stored or used.

 Try to avoid prying, pulling, wedging, or lifting at sharp angles or overhead
 Wear eye protection and, where necessary, face protection

Use the following safe practices when working with hand tools.

Axes and Hatchets
 Unless it has a striking face, don’t use the hatchet as a hammer. The head or the wooden 

handle can crack and break
 Hatchets with striking faces will only be used for driving common nails, not for striking chisels, 

punches, drills, or other hardened metal tools
 Never use an axe or hatchet as a wedge or chisel and strike it with a hammer
 Most carpenters prefer a hatchet with a solid or tubular steel handle and a hammerhead with a 

slot for pulling nails

Claw Hammers
 Start with a good quality hammer of medium weight (16 ounces) with a grip suited to the size of 

your hand
 Rest your arm occasionally to avoid tendinitis. Avoid overexertion in pulling out nails. Use a 

crow bar or nail puller when necessary
 When nailing, start with one “soft” hit, that is, with fingers holding the nail. Then let go and drive 

the nail in the rest of the way
 Strike with the hammer face at right angles to the nail head. Glancing blows can lead to flying 

nails. Clean the face on sandpaper to remove glue and gum. Don’t use nail hammers on 
concrete, steel chisels, hardened steel-cut nails, or masonry nails

 Discard any hammer with a dented, chipped, or mushroomed striking face or with claws broken, 
deformed, or nicked inside the nail slot
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Crow Bars
The tools include pry bars, pinch bars, and wrecking bars. Shorter ones usually have a curved claw 
for pulling nails and a sharp, angled end for prying. Loads levered, lifted, or shifted by bars can 
land on fingers and toes.

 Make sure to clear the area and maintain control of the load
 Have enough rollers and blocking ready
 Never put fingers or toes under the load

Cold Chisels
Cold chisels are used to cut or shape soft metals as well as concrete and brick. In time the struck 
end will mushroom. This should be ground off. Don’t use chisels with mushroomed heads. 
Fragments can fly off and cause injury.

Hand Planes
 Use only a plane that is suited to the job, and keep the iron sharp
 For long surfaces like door edges, use a fore plane 18" long and 2 ⅜" wide or a jointer plane 24" 

long and 2 ⅝" wide
 Square cutting heads must not be used on jointers and planers
 For shorter surfaces, use a jack plane 15" long and 2 ⅜" wide or a smoothing plane 10" long 

and 2 ⅜" wide
 Remember that sharp tools require less effort and reduce the risk of fatigue, overexertion, and 

back strain
 Work can also be easier with a door jack and supports on your workbench

Hand Saws
 Select the right saw for the job
 A 9 point is not meant for crosscutting hardwood. It can jump up and severely cut the worker’s 

hand or thumb. Use an 11 point (+) saw for this kind of work
 When starting a cut, keep your thumb up high to guide the saw and avoid injury
 For cutting softwood, select a 9 point (-). The teeth will remove sawdust easily and keep the saw 

from binding and bucking
 Ripping requires a ripsaw

Plumb Bobs
 Designed for use in windy conditions, a mercury-filled plumb bob has considerable weight in 

proportion to its surface area
 The weight and point of the bob can make it dangerous
 Ensure that all is clear below when you lower the bob
 Don’t let it fall out of your pocket, apron, or tool bag
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Screwdrivers
 Do not use screwdrivers for prying, scraping, chiseling, scoring, or punching holes
 Only use a screwdriver that fits or matches the fastener
 Do not hold an object being worked on with a screwdriver in your hand, in your lap, or under 

your arm, except when protection is afforded by the object or other means
 A screwdriver used for electrical work must be equipped with a nonconductive handle
 Always make a pilot hole before driving a screw. Power drivers present obvious advantages 

when screws must be driven frequently or repeatedly

Sledgehammers
 When using a sledgehammer to drive thick tongue-and-groove planking tightly together, use a 

block of scrap wood to prevent damage to the planks
 Use sledgehammers carefully, serious bruises and broken bones have been caused by 

sledgehammers off-target and out of control
 Always check handle and head. Make sure head is secure and tight. Replace damaged handles
 Always wear eye protection

Utility Knives
 Use knives with retractable blades only. If used, fixed-blade knives must be carried in a 

protective sheath or equivalent
 Always cut away from your body, especially away from your free hand. When you’re done with 

the knife, retract or sheathe the blade at once. A blade left exposed is dangerous, particularly in 
a toolbox

Wood Chisels
 Keep your hand that holds the work behind, not in front of, the chisel
 Keep chisels sharpened
 Keep chisels stored in a toolbox with protective caps when not in use
 Never use a chisel for prying
 Repeatedly striking the chisel with the palm of your hand may lead to repetitive strain injury
 With chisels and other struck tools, always wear eye protection
 Gloves are recommended to help prevent cuts and bruises
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ELECTRIC TOOLS
 Operate electric tools within their design limitations according to manufacturer’s instructions
 Use gloves and appropriate safety footwear when using electric tools
 Store electric tools in a dry place when not in use
 Do not use electric tools in damp or wet locations unless they are approved for that purpose
 Keep work areas well lighted when operating electric tools
 Ensure that cords from electric tools do not present a tripping hazard
 Unplug the tool before making adjustments or changing attachments
 The use of electric cords for hoisting or lowering tools must not be permitted
 Remove all damaged portable electric tools from use and tag them: “Do Not Use”

Electric Safety Features
To protect the user from shock and burns, electric tools must have a three-wire cord with a ground 
and be plugged into a grounded receptacle, be double insulated, or be powered by a low- voltage 
isolation transformer. Three-wire cords contain two current-carrying conductors and a grounding 
conductor. Any time an adapter is used to accommodate a two-hole receptacle, the adapter wire 
must be attached to a known ground. The third prong must never be removed from the plug.

Double-insulated tools are available that provide protection against electrical shock without third-
wire grounding. On double-insulated tools, an internal layer of protective insulation completely 
isolates the external housing of the tool.

In the construction industry, employees who use electric tools must be protected by ground-fault 
circuit interrupters (GFCI) or an assured equipment-grounding conductor program (AEGCP).

SAWS
The general safe practices listed below must be followed when operating any type of saw.

General Safety
The practice of inserting wedges between the saw disk and the collar to form what is commonly 
known as a wobble saw is prohibited.

Blade Guards
All portable, power-driven circular saws having a blade diameter greater than 2 in. must be 
equipped with guards above and below the base plate or shoe. The upper guard must cover the 
saw to the depth of the teeth, except for the minimum arc required to permit the base to be tilted for 
bevel cuts. The lower guard must cover the saw to the depth of the teeth, except for the minimum 
arc required to allow proper retraction and contact with the work. When the tool is withdrawn from 
the work, the lower guard must automatically and instantly return to covering position.
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Never operate an electric saw with the lower guard tied or wedged open. The saw may kick back 
and cut you, or another worker who uses the saw.

An exposed blade, still in motion, will force the saw to move, cutting anything in its path. Make sure 
that the lower guard returns to its proper position after a cut. Never operate a saw with a defective 
guard-retracting lever.

On most saws, the lower guard is spring-loaded and correct tension in the spring will automatically 
close the guard. However, a spring weakened by use and wear can allow the guard to remain open 
after cutting. Maintain complete control of the saw until the blade stops turning. Note: The guard 
may also be slow to return after 45° cuts.

Brake
An electric brake on some circular saws stops the blade from coasting once the switch is released. 
This greatly reduces the danger of accidental contact.

Trigger Safety
On some light-duty saws, a latch prevents the operator from accidentally starting the motor. The 
trigger on the inside of the handle cannot be pressed without first pressing a latch on the outside of 
the handle. On heavy-duty saws, a bar under the trigger switch helps to prevent accidental starting.

Clutch
Some worm-drive saws are equipped with a clutch to prevent kickback. Kickback occurs when a 
saw meets resistance and violently backs out of the work. The clutch action allows the blade shaft 
to continue turning when the blade meets resistance. The blade stud and friction washer can be 
adjusted to provide kickback protection for cutting different materials. Check friction washers for 
wear.

Blades
Understand the different designs, types, and uses of blades, and only use blades suited for the job. 

Blades should be sharpened or changed frequently. The teeth on a dull or abused blade will turn 
blue from overheating. Cutting will create a burning smell. Such blades should be discarded or 
reconditioned.

Re-sharpened blades can be substantially reduced in diameter. Make sure that the blade diameter 
and arbor diameter are right for the saw.

 Before changing or adjusting blades, disconnect the saw from the power source
 Ensure that arbor diameter and blade diameter are right for the saw
 Make sure it is clean and free of nails, concrete, and other foreign objects. This precaution not 

only prolongs blade life but may also prevent serious injury
 Ensure that blades are installed in the proper rotational direction
 Do not strike metal when using a carbide-tipped blade. The tips can come loose and fly off, 

ruining the blade and injuring the operator. Inspect the blade regularly for cracked or missing 
tips
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Changing, Adjusting, and Setting Blades: when changing blades, take the following precautions:

 Disconnect the saw from the power source
 Place the saw blade on a piece of scrap lumber and press down until the teeth dig into the 

wood. This prevents the blade from turning when the locking nut is loosened or tightened
 Make sure that keys and adjusting wrenches are removed before operating the saw

Proper adjustment of cutting depth keeps blade friction to a minimum, removes sawdust from the 
cut, and results in cool cutting. 

 The blade should project the depth of one full tooth below the material to be cut
 Carbide-tipped blades or miter blades should project only half a tooth below the material

If the blade is to run freely in the kerf (saw cut), teeth must be set properly, that is, bent alternate. 
The setting of teeth differs from one type of blade to another. Finer toothed blades require less set 
than rougher-toothed blades. Generally, teeth should be alternately bent ½ times the thickness of 
the blade. Sharp blades with properly set teeth will reduce the chance of wood binding. They will 
also prevent the saw from overheating and kicking back.

Safe Saw Practices
 Place the material to be cut on a rigid support such as a bench or two or more sawhorses
 Make sure that the blade will clear the supporting surface and the power cord
 The wide part of the saw shoe should rest on the supported side of the cut if possibl
 Plywood is one of the most difficult materials to cut with any type of saw. The overall size of the 

sheet and the internal stresses released by cutting are the main causes of difficulty
o Large sheets should be supported in at least three places, with one support next to the cut
o Short pieces of material should not be held by hand. Use some form of clamping to hold the 

material down when cutting it
 NEVER use your foot or leg to support the material being cut
 Place the material to be cut with its good side down, so that if any splintering occurs, will be on 

the upper side
 Use just enough force to let the blade cut without laboring
 Never place a handheld saw in a fixed, upside-down position and feed material into it. Use a 

table saw instead
 When cutting, don’t force the saw back onto line. Withdraw the blade and either start over on 

the same line or begin on a new line
 Keep the cord on the same side of your body as your cutting hand
 Stand to one side of the cutting line
 Never reach under the material being cut
 Always keep your free hand on the long side of the lumber and clear of the saw
 Maintain a firm, well-balanced stance, particularly when working on uneven footing

Plywood, wet lumber, and lumber with a twisted grain tend to tighten around a blade and may 
cause kickback. Kickback occurs when an electric saw stalls suddenly and jerks back toward the 
operator. The momentarily exposed blade may cause severe injury.
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Pocket Cutting
 Tilt saw forward
 Rest front of shoe on wood
 Retract lower guard
 Lower saw until front teeth almost touch wood
 Release guard to rest on wood
 Switch on the saw
 Keep the saw tilted forward, push it down, and forward with even pressure gradually lowering it 

until shoe rests flat on wood

DRILLS
Types
 Light duty drills are usually ¼ or ⅜ inch trigger-controlled variable speed drill
 Heavy duty drills are usually select the slower but more powerful one- or two-speed reversible ½ 

or ¼ inch drill
 Size of the drill is determined by the maximum opening of the chuck. For instance, a ⅜ inch drill 

will take only bits or attachments with a shank up to ⅜ inch wide
 For drywall screws, a drywall screw gun should be used. The driving bit should be replaced 

when worn

Attachments
Attachments such as speed-reducing screwdrivers, disk sanders, and buffers can help prevent 
fatigue and undue muscle strain. A right-angle drive attachment is very useful in tight corners and 
other hard-to-reach places.

 Cutting and drilling attachments must be kept sharp to avoid overloading the motor
 Never crowd or push the tool beyond capacity
 Some attachments, such as hole saws, spade bits, and screwdrivers, require considerable 

control by the operator. If you do not feed the attachment slowly and carefully into the material, 
the drill can stop and severely twist or break your arm

 Stock should be clamped or otherwise secured to prevent it from moving
 Restrain the drill just before the bit or cutting attachment emerges through the material, 

especially when oversized spade bits are used
 Select the bit or attachment suitable to the size of the drill and the work to be done
 Make sure that the bit or attachment is properly seated and tightened in the chuck

Some operations require the use of an impact or hammer drill. For instance, drilling large holes in 
concrete or rock with a carboloy bit should be done with an impact drill

Follow manufacturer’s instructions when selecting and using a bit or attachment, especially when 
working with drills or performing unfamiliar work.
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SAFE DRILL PRACTICES
General Safety
Working with Small Pieces

 If a small piece starts to twist or spin with the drill, you can be injured
 Small work pieces should be properly secured and supported
 Never try to drill with one hand and hold a small piece of material with the other

Drilling from Ladders

 The top and bottom of the ladder must be secured to prevent the ladder from slipping or sliding
 Never reach out to either side. Overreaching can cause the ladder to slide or tip
 Never stand on the top step or paint shelf of a stepladder. Stand at least two steps down from 

the top
 When working from an extension ladder, stand no higher than the fourth rung from the top
 Never support yourself by holding onto a pipe or any other grounded object

Operation
 Always plug in the drill with the switch OFF
 Before starting to drill, turn on the tool for a moment to make sure that the shank of the bit or 

attachment is centered and running true
 Punch a layout hole or drill a pilot hole in the material so that the bit won’t slip or slide when your 

start drilling. A pilot hole is particularly important for drilling into hard material such as concrete 
or metal

 With the drill OFF, put the point of the bit in the pilot hole or punched layout hole
 Hold the drill firmly in one hand or two hands, as necessary, at the correct drilling angle
 Turn on the switch and feed the drill into the material with the pressure and control required by 

the size of the drill and the type of material
 Don’t enlarge a hole by reaming it out with the sides of the bit. Switch to a larger bit
 While drilling deep holes, especially with a twist bit, withdraw the drill several times with the 

motor running to clear the cuttings
 Never support material on your knee while drilling. Material should be firmly supported on a 

bench or other work surface for drilling
 Unplug the drill and remove the bit as soon as the work is finished
 When drilling into floors, ceilings, and walls, beware of wiring and plumbing
 Rotary and hammer drills generate extreme torque and must be handled with caution. Take 

occasional breaks to relax your arms and shoulders



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 37-13
239-825-7566

Drilling Timbers
 When drilling timbers with a self-feeding auger bit, use a heavy-duty, low-rpm drill, ½ or ¼ inch 

in size
 Never attempt to drill heavy timbers by yourself, especially when working on a scaffold or other 

work platform

Other Materials
The main hazard in drilling materials other than wood is leaning too heavily on the tool. This can 
not only overload and burn out the motor but also cause injury.

 Always use a drill powerful enough for the job and a bit or attachment suited to the size of the 
drill and the nature of the work

 Punch a layout hole or drill a pilot hole can make the job safer and more efficient
 Use a drill press stand for drilling holes in metal accurately and safely
 Clamp small pieces in a vise and bolted to the table
 A drill press can also be used for cutting large holes in wood with a hole saw or speed bit

PLANES
Electric planes are available in various types and sizes, and are operated in similar ways. Depending 
on specific features, adjustments between models may differ.

Planes may be equipped with:

 Outfeed tables (back shoes) that are either fixed or movable
 Infeed tables (front shoes) that move straight up and down or move up and down on an angle to 

keep the gap between cutter head and table as small as possible
 Cutter heads with two or more straight blades (also called knives or cutter blades) or cutter 

heads with two curved blades

Never operate an electric plane while wearing a scarf, open jacket, or other loose clothing. Keep long 
hair tied up. Always wear eye protection and practice good housekeeping.

Standard Plane
 Hold with both hands to avoid contact with cutter blades
 Always keep both hands on the plane until motor stops
 Use the edge guide to direct the plane along the desired cut
 Never try to guide the plane with your fingers

Block Plane (Electric)
Designed for use on small surfaces, the block plane is operated with only one hand. It is more 
dangerous than the larger, standard plane. Keep your free hand well out of the way, in case the 
plane slips accidentally.
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Plane Maintenance
 Make sure the work is free of obstructions staples, nails, sand, or other foreign objects
 Keep blades in good condition and sharp
 Use a fine-grit oilstone when sharpening blades. Blades can be re-sharpened several times if 

they are not nicked or cracked

Changing Blades
Time and patience is required when raising or replacing cutter blades. Blades must be the same 
weight and seated at the same height to prevent the cutter head from vibrating. Any deviation can 
cause the head to run off balance. Blades can fly out and injure you or fellow workers.

Removing Blades
 Disconnect the plane from the power source. Turn the plane upside down and secure it in a 

fixed position
 Hold the cylinder head stationary by tapping a softwood wedge between the cutterhead and the 

bearing (some tools are equipped with a locking device)
 Loosen all the screws and lift out one blade and throat piece. Turn the cutter head and repeat 

this procedure with other blades
 If necessary, clean parts thoroughly with recommended solvent

Installing Blades
 Replace one throat piece and blade. Tighten the two end screws lightly
 Take a hardwood straight edge and use the outfeed table (back shoe) as a gauge. Raise or 

lower the blade until both ends are level with the outfeed table at the blade’s highest point of 
revolution

 Tighten up the remaining screws. Set the rest of the blades in the same way. Turn the cylinder 
head and make sure that all blades are the same height

 Tighten up all the screws. Double-check the height of all blades. Tightening can sometimes shift 
the set. Double-check all the screws

 Turn the tool right side up and plug it in. Hold the tool in both hands with the cutter blades facing 
away from you and switch it on
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Safe Plane practices
 Always disconnect the plane from the power source before adjusting or changing blades or the 

cutter head
 For safe operation, make sure that blades (at their highest point of revolution) are exactly flush 

with the outfeed table
 Make sure to support work securely for safety and accuracy
 Use a jack (e.g. when planing doors and large pieces of plywood) to secure material and keep 

edges clear of dirt and grit
 When using an electric block plane, clamp or fasten the workpiece whenever possible. Keep 

your free hand well away from plane and material
 When using the standard power plane, adjust edge guide to desired guidance
 Adjust depth of cut to suit the type and width of wood to be planed
 To start a cut, rest the infeed table (front shoe) firmly on the material with cutter head slightly 

behind the edge of the material
 After finishing a cut, hold both hands on the plane until motor stops

RADIAL ARM SAWS
The motor and blade of the radial arm saw are suspended above the table. Because the motor and 
blade assembly can be locked in different positions, and can travel during the cut, you must pay 
special attention to keeping fingers and hands clear.

Injuries involving radial arm saws tend to be serious. By using appropriate guards and procedures, 
however, you can safely use the saw for crosscuts, miter cuts, ripping, and dadoes.

Set-Up
 The saw must be adequately powered for the work
 Only use a radial arm saw in a well-lit area out of the way of traffic, with enough space to store 

and handle long lengths of wood
 Mark the floor with yellow warning lines to keep other personnel back from the saw
 Make sure all safety guards and devices are in place
 Choose the right blade for the job. A sharp tungsten carbide combination blade is good for both 

crosscutting and ripping without frequent re-sharpening
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General Procedures
 Follow basic saw safety
 If you don’t have someone to help with long stock, use a roller stand or extension table to 

support the work
 Always return the motor head to the column stop
 When crosscutting or mitering, keep hands at least six inches away from the blade. Do not 

adjust length of cut until the motor is back at column
 Slope the tabletop back slightly to keep the blade at the column, to prevent it from contacting 

stock being placed in position
 Do not allow the blade to cut too quickly when crosscutting or mitering
 Avoid drawing the blade completely out of the cut. The cut piece, whether large or small, often 

moves. When the saw is rolled back towards the column, the teeth can grab the piece and shoot 
it in any direction

 Do not cut by pushing the saw away from you into the stock. The material can lift up and fly over 
the fence

Ripping and Crosscutting
 For regular ripping, turn the motor away from the column to the in-rip position. Feed stock into 

the saw from the right side
 To cut wide stock, change the saw to the out-rip position. Feed stock into the saw from the left 

side. Remember – the blade must turn up and toward you when feeding the stock
 Do not force the cut. Allow the blade through the wood at its own pace
 To avoid kickback, take the following precautions:
o Maintain proper alignment of the blade with the fence
o Adjust the anti-kickback device to ⅛ inch below the surface of stock being fed
o Use a sharp blade, free of gum deposits and with teeth properly set
 When binding occurs, stop the saw and open the kerf with a wedge
 After completing the cut, remove the stock from the rotating blade to prevent overheating and 

possible kickback
 Always push the stock all the way through past the blade
 Do not leave the machine with the motor running
 Use a push stick when ripping narrow pieces. Have suitably sized and shaped pushsticks for 

other jobs as well. See more information on pushsticks and feather boards under “Table Saws”

Jigs
 Keep commonly used jigs on hand. Jigs such as those for making stair and doorframe wedges 

and tapers are designed to carry stock past the blade with the saw locked in the rip position
 When you are drawing the saw into the stock, clamp or nail jigs to the table to prevent slipping
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Re-Sawing With Blade Horizontal
The rip fence on the radial arm saw is too low to support material to be re-sawn on edge. 
Therefore, the material must be placed flat on the table and the motor must be turned so the blade 
is parallel to the table. The closeness of the arbor requires an auxiliary tabletop and fence to re-
saw thin stock.

Because the kickback fence can’t be used, and controlling stock is sometimes difficult, re-sawing 
on the radial arm saw can be hazardous.

 If no other equipment is available, rip the stock halfway through, then turn it around, and 
complete the cut

 On the second cut, be sure to push the two halves well past the blade once they have been cut 
apart. Pushsticks and featherboards clamped to the table can reduce hazards

Dadoes
A dado head is an essential tool for cutting grooves, rabbets, and dadoes. A groove is cut with the 
grain; a dado is cut across the grain; and a rabbet is a shoulder cut along the edge of a board.

 Dado heads do not run at the peripheral feed speed on a big radial arm saw. Which can result in 
either stopping the motor or lifting the work and throwing it back

 To prevent this, make several light passes, lowering the dado head ⅛ to ¼ inch each time
 Always make sure guards are in place before starting dado work
 Proper rotation of the teeth is up and toward you

Other Accessories
Rotary accessories of various types are advertised as turning the radial arm saw into a multi-
function machine. Remember that the saw has its limitations. 

Possible problems include the following:

 Shaper heads run too slowly for safe and smooth work. Templates, jogs, and fixtures that 
remove the operator’s hands from the points of operation of shapers must be used when the 
nature of the work permits such use

 Grinding stones may run too fast or slow, and are not recommended
 Sanding drums tend to run too fast and may burn the wood
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ROUTERS
A portable electric router can be used to cut dadoes, grooves, mortises, dovetail joints, moldings, and 
internal or external curves. The router motor operates at very high speed (up to 25,000 rpm) and turns 
clockwise.

General safety
 When starting a router with a trigger switch in the handle, keep both hands on the tool to absorb 

the starting torque
 When starting a router with a toggle switch on top of the motor, hold the router firmly with one 

hand and switch on power with the other, then put both hands on the tool for control and 
accuracy

 Always wear eye protection. Hearing protection may also be required. Remember, the speed 
and power of a router requires that it be operated with both hands

 The pulleys, spindles, and cutting tools on routers must be guarded. Turn plates, jigs, and 
fixtures requiring the operator’s hands to be removed from the point of operation may be used 
as a point of operation guard

SAFE ROUTER PRACTICES
 Always support and secure the work with a vise or clamps. Never try to hold the work down with 

your hand or knee. Never rely on a second person to hold the material
 Make sure that the bit is securely mounted in the chuck and the base is tight
 Set the base on the work, template, or guide and make sure that the bit can rotate freely before 

switching on the motor
 Make sure that the cutting edge of the router bit contacts the material to the left of the cutting 

direction. Otherwise, the router will kick back or fly away from you
 Guide the router around the work counter-clockwise. Splinters left at corners by routing across 

the grain will be removed by the next pass with the grain
 Feed the router bit into the material at a firm but controllable speed appropriate to the type of 

material being cut

SABER, SCROLL AND JIGSAWS
The saber saw (or portable jigsaw) is designed for cutting external or internal contours. The saw 
should not be used for continuous or heavy cutting that can be done more safely and efficiently with a 
circular saw.

The reciprocating saw is a heavier type of saber saw with a larger and more rugged blade. This tool is 
often used by drywall and acoustical workers to cut holes in ceilings and walls. Equipped with a small 
swivel base, the saw can be used in corners or free hand in hard-to-reach places. The reciprocating 
saw must be held with both hands to absorb vibration and to avoid accidental contact.

Eye protection is required. Depending on conditions, you may also need respiratory protection.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 37-19
239-825-7566

Choosing the Proper Blade
Various blades, ranging from 7 to 32 teeth per inch, are available for cutting different materials. For 
the rough cutting of stock such as softwood and composition board, a blade with 7 teeth per inch 
will cut the fastest. For all-round work with most types of wood, a blade with 10 teeth per inch is 
satisfactory.

SAFE JIGSAW PRACTICES
Cutting
 Clamp the material as close to the cutting line as possible
 Before starting a cut, make sure that the saw will not contact the clamps, vise, workbench, or 

other support
 Never reach under the material being cut. Never lay down the saw until the motor has stopped
 Do not try to cut curves so tight that the blade will twist and break
 Always hold the base or shoe of the saw in firm contact with the material being cut

Note: When sawing into floors, ceilings, or walls, always check for plumbing and wiring.

External Cut 
To start an external cut (from the outside in):

 Place the front of the shoe on the material
 Make sure that the blade is not in contact with the material or the saw will stall when the motor 

starts
 Hold the saw firmly and switch it on
 Feed the blade slowly into the material and maintain an even pressure
 When the cut is complete, do not lay down the saw until the motor has stopped

Inside Cuts 
To start an inside cut (pocket cut):

 Drill a lead hole slightly larger than the saw blade
 With the saw switched off, insert the blade into the hole until the shoe rests firmly on the 

material
 Do not let the blade touch the material until the saw has been switched on



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 37-20
239-825-7566

It is possible to start an inside cut without drilling a lead hole first — but only when it’s absolutely 
necessary. To do this:

 Rest the front edge of the shoe on the material with the saw tipped backward. Keep the blade 
out of contact with the material

 Switch on the saw and slowly feed the blade into the material while lowering the back edge of 
the shoe

 When the shoe rests flat on the material and the blade is completely through, proceed with the 
cut

 Never try to insert a blade into, or withdraw a blade from, a cut or a lead hole while the motor is 
running

 Never reach under the material being cut

TABLE SAWS
The table saw most often used in construction is the 10-inch belt-driven tilting arbor saw. The 
dimension refers to the diameter of the saw blade recommended by the manufacturer.

General Safety
Basket Guards

 Basket guards may be fastened to the splitter, or hinged to either side of the saw on an L-
shaped or S-shaped arm

 Keep the basket guard in place for normal operations such as straight and bevel ripping and 
miter cutting

 When the guard is removed to permit cutting of tenons, finger joints, rabbets, and similar work, 
use accessories such as feather boards, holding jigs, push sticks, and saw covers

 Some split basket guards have a see-through cover. Sheet metal baskets fastened to the 
splitter are less effective because you cannot see the saw blade

Kickback
To avoid kickback of the stock when cutting:

 Never stand directly behind the blade when cutting. Stand to one side. See that other workers 
stand clear as well

 Make sure the rip fence is aligned for slightly more clearance behind the blade than in front. 
This will help prevent binding

 Use a sharp blade with teeth properly set for the wood being cut. A dull or badly gummed blade 
will cause friction, overheating, and binding

 Install a splitter to keep the kerf (cut) open behind the blade. Also effective are anti-kickback 
fingers attached to the splitter
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Splitters
Splitters prevent the kerf from closing directly behind the blade. Ideally, they should be slightly 
thinner than the saw blade and manufactured from high tensile steel. Splitters are not always 
needed with carbide-tipped saw blades, whose relatively wide kerf may provide the desirable 
clearance. 

Disappearing splitters with anti-kickback fingers can be pushed down when in the way of a 
workpiece and pulled up if necessary after the machine has been shut off.

Roller Stand
A roller stand provides support when working with long pieces of stock. When using a roller stand:

 Adjust the height slightly lower than the saw table to allow for sagging of the material
 Set up the stand so the roller axis is at 90 degrees to the blade

Whatever the design, a support stand should be standard equipment in every carpentry and 
millwork shop. It can be used as an extension to a workbench, jointer, or band saw and is 
especially important with the table saw.

Extensions
Made of wood or metal, tabletop extensions installed behind and to both sides of the machine can 
make the cutting of large sheets of plywood and long stock safer and more efficient.

In most cases, a space must be provided between extension and saw top for adjusting the basket 
guard and allowing scrap to fall clear.

Rip Fence
The rip fence is used mainly to guide the stock and maintain correct width of cut. 

Adjust the fence slightly wider at the back to let the wood spread out behind the cut and reduce the 
risk of kickback.

You can add a piece of hardwood to the rip fence in order to rip thin pieces of wood and make 
dadoes and rabbets. The auxiliary fence can be set close to the cutters without the risk of contact 
between the blade and the steel fence.

Pushsticks and Feather Boards
Pushsticks and featerborads are use when cutting narrow pieces of stock.

 Pushsticks should be painted or otherwise marked to prevent loss
 The heel of the pushstick should be deep enough to prevent it from slipping and strong enough 

to feed the stock through the saw
 A feather board clamped immediately in front of the saw blade will provide side pressure to the 

stock without causing binding and kickback. Use a push block to feed stock all the way through 
the saw
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SAFE TABLE SAW PRACTICES
 Follow basic saw safety
 Keep the floor around the saw clear of scrap and sawdust to prevent slipping and tripping
 Always stop the machine before making adjustments. Before making major adjustments, always 

disconnect the main power supply
 Select a sharp blade suitable for the job
 Use the safety devices such as pushsticks and feather boards
 Make sure nobody stands in line with a revolving blade
 Don’t let anyone or anything distract you when you are operating the saw
 Keep your fingers folded in a fist rather than extended as you feed work into the saw
 Never reach around, over, or behind a running blade to control the stock
 Follow the manufacturer’s recommendations in matching the motor size to the saw. 
 Table saws must be properly grounded
 Check the power supply for ground and always use a ground fault circuit interrupter
 Extension cords must be of sufficient wire gauge for the voltage and amperage required by the 

saw and for the length of the run

JOINTERS
Jointers, also known as planers, used to make flat edges on boards are generally hand feed devices, 
and for that reason, extreme care must be taken when feeding stock into or out of the cutting area.

SAFE JOINTER PRACTICES
 Hand-fed planers and jointers with a horizontal or vertical head must have a cylindrical cutting 

head, and the knife projection must not extend more than 1/8-inch beyond the body of the head
 Square cutting heads must not be used on jointers and planers
 The opening in the jointer table must be kept as small as possible. The clearance between the 

edge of the rear table and the cutter head must not be more than 1/8 inch
 The table throat opening must not be more than 2½ inches when tables are set for zero cut
 A proper push block must be used when jointing short or narrow stock
 A hand-fed jointer with a horizontal or vertical cutting head must have an automatic guard 

covering all the sections of the cutting head on the working side of the fence or gauge; it must 
also have a guard covering the section of the head in back of the gauge or fence

 Each wood jointer with vertical head must have either an exhaust hood or other guard to 
enclose the revolving head, except for a slot wide enough for the application of the material to 
be jointed

 The minimum length of the piece jointed must not be less than four times the distance between 
the two tables. Neither half of the jointer table should be adjusted horizontally so that the 
clearance between the edge of the table and revolving knives is more than ¼ inch
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QUICK-CUT SAWS
Hand-held portable circular cut-off saws are commonly known as “quick-cut saws”. They are widely 
used for cutting concrete, masonry products, sheet metal products (both steel and aluminum), and 
light steel sections such as angles and channels.

Hazards
Quick-cut saws are high-powered compared to similar tools. Hazards include high-speed blade 
rotation, blade exposure during operation, and exhaust from the internal combustion engine (the 
usual power source).

The saws create clouds of dust when dry-cutting masonry and showers of hot sparks when cutting 
metal products, especially steel.

These hazards can result in cuts, kickbacks, exposure to carbon monoxide fumes, exposure to 
dusts (silica from concrete and masonry products in particular), burns, flying particles hitting the 
eye, and other injuries from flying material when work is not secured for cutting or when blades fly 
apart.

These hazards can be controlled by:

 Using quick-cut saws properly and wearing the right protective equipment such as eye, hearing, 
and respiratory protection as well as face shields and gloves

 Securing work to keep it from shifting during cutting
 Being cautious around sharp edges left by cuts
 Keeping saws in good working condition, equipped with proper blades or disks, and used with 

all guards in place

A cut-off saw that strokes automatically without the operator’s control of each stroke must have a 
guard to keep the operator’s hands from coming in contact with a blade.

Care
 Quick-cut saws must be serviced and maintained in accordance with the manufacturers’ 

instructions
 Replacement parts should be those recommended by the manufacturer
 Cracked, broken, or worn parts should be replaced before the saw is used again
 Guards and air-intakes should be cleaned regularly and often
 Abrasive disks should be checked before installation and frequently during use
 Correct any excessive blade vibration before trying to make a cut
 In confined areas, make sure that ventilation is adequate
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Safe Quick-Cut Saw Practices
Most of the following procedures are for gasoline-powered quick-cut saws.

Fueling
 Always shut off saw before fuelling. Keep fuel container clear of work area
 Use caution when preparing the oil/gasoline mixture and when fuelling the saw
 No smoking or ignition sources are allowed in the area where fuel is mixed or tanks are filled
 Fill the tank outdoors in a well ventilated space at least 10 feet from the area where the saw will 

be used. Spilled fuel should be wiped off the saw
 Avoid fuelling the saw on or near formwork
 Do not overfill the saw or run it without securing the fuel tank cap
 Check the saw for leaks

Starting
 Start the saw in an area clear of people and obstacles
 Put the saw on a smooth hard surface for starting
 Set the guard for the type of cut before starting
 Assume a solid well-balanced stance
 Set one foot on the rear handle
 Put one hand on the top handle to lift the blade off the surface, and use the other hand to pull 

the starter cord
 Once the saw is running, release the throttle and make sure the engine drops to idle without the 

disk or blade moving
 Run the engine at full throttle and let the disk or blade run freely to make sure it turns on the 

arbor without wobbling or vibrating

Operation
One of the major hazards with quick-cut saws is failure to support and secure the work to be cut.

The saw is powerful enough to throw material around unless it is securely held and supported. 
Standing on material to hold it down is not recommended.

For repeated cuts of masonry or metal pieces, a jig is ideal for efficiency and safety. The jig should 
be designed and built to hold material in place after measurement without further manual contact.

Stance and Grip
 The quick-cut saw is a heavy, powerful tool that must be held by hand
 Operators need a secure stance with legs apart for balance and support
 Hold the saw at a comfortable, balanced location in front of you
 Grip the saw firmly with one hand on each handle
 Hold your forward arm straight to keep the saw from kicking back or climbing out of the cut
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Cutting
 Support the material being cut so that the disk or blade will not bind
 Support heavy materials on both sides of the cut so the cut piece will not drop or roll onto the 

operator’s foot
 Make cuts as close as possible to the supporting surface
 When cutting, keep the throttle wide open. Ease the blade down onto the cut line. Don’t drop or 

jam the blade down hard. Move the saw slowly back and forth in the cut
 Hold the saw so that disk or blade is at right angles to the work and use only the cutting edge of 

the disk or blade
 Beware of blade run-on. The blade may continue to rotate after the cut and run away with a saw 

set down too soon
 Don’t force the saw to one side of the cut. This will bend the disk or blade and cause it to bind, 

possibly to break
 Water cooling is recommended for cutting masonry materials
 Keep pressure on the saw reasonably light
 Don’t carry the saw any distance with the engine running
 Stop the engine and carry the saw with the muffler away from you

Disks and Blades
Disks and blades for quick-cut saws are available in three basic types:

 Abrasive disks
 Diamond-tipped blades
 Carbide-tipped blades

Use only the disks and blades compatible with the saw and rated for its maximum rpm. Blades or 
disks may fly apart if their rpm is not matched to saw rpm. If you have any doubts, consult the 
operating manual or a reputable supplier.

Abrasive Disks – Types and Uses

Type Uses Materials

Concrete

All-around use, most economical for 
cutting concrete and masonry. Water-
cooling recommended to increase disk 
life and to reduce dust.

Concrete, stone, masonry products, 
cast iron, aluminum, copper, brass, 
cables, hard rubber, plastics

Metal
Primarily for steel, not suited for masonry 
products. Water-cooling  is not 
recommended with metal abrasive disks

Steel, steel alloys, other hard 
metals such as cast iron
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Diamond Disks and Blades – Types and Uses
Diamond disks are normally used with water cooling. They are now available for dry cutting, which 
may be necessary to avoid staining some masonry products.

When dry-cutting with a diamond blade, let the blade cool for 10-15 seconds every 40-60 seconds. 
This can be done simply by pulling the saw out of the cut.

Diamond Disks and Blades — Types and Uses

Type Uses Materials

Diamond 
Abrasive 
Disk

Cuts faster than other abrasive disks and 
creates less dust. Water-cooling is 
absolutely necessary to prevent heat 
build-up that can make disk disintegrate.

Stone, all masonry, and concrete 
products. Not recommended for metal

Dry-Cut 
Diamond 
Blade

Fast cuts, lots of dust, very expensive. 
Let blade cool for 10-15 seconds every 
40-60 seconds. Continuous cutting will 
damage the blade.

Stone, all masonry, and concrete 
products. Not recommended for metal.

Carbide-Tipped Blades
These blades must be used with care. If a carbide-tipped blade encounters material harder than 
what it is designed to cut, the tips may fly off.

A carbide-tipped blade used with a quick-cut saw must be designed for that purpose. It must also 
be used only to cut the materials specified by the manufacturer.

Inspection / Installation
 Inspect disks and blades before installing them
 Make sure that contact surfaces are flat, run true on the arbor, and are free of foreign material
 Check that flanges are the correct size and not warped or sprung
 Check the label to make sure that the disk or blade is approved for use on high-speed quick-cut 

saws and has a rated rpm suitable to the saw being used
 Inspect the disk or blade for damage. Abrasive disks tapped lightly with a piece of wood should 

ring true. If the sound is dull or flat, the disk is damaged and should be discarded
 Make sure that diamond or carbide tips are all in place. Do not use diamond or carbide-tipped 

blades or disks if any tips are missing
 Do not drop abrasive disks. Discard any disk that has been dropped
 Use the proper bushing on the arbor so that the disk runs true on the shaft without wobbling or 

vibrating
 Discard badly worn disks that are uneven or “out of round”
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TRAINING
GCG Construction will ensure every employee who uses hand and power tools is provided proper 
training on those tools before using them on the job. This training will be provided during working 
hours at no cost to the employee. 

Training Components
GCG Construction’s safety coordinator will ensure every employee will be trained on, and adhere 
to the requirements of, the following minimum elements:

 Proper storage, maintenance and use of any tool the employee will use in his job
 A description and identification of the hazards associated with tools
 The safeguards, including PPE, to protect the employee from tools, the hazards for which they 

are intended
 How to use tool safeguards and why
 Safety precautions necessary for working with the tool
 How to inspect tools for damage and what to do (e.g., contact the supervisor) if a tool is 

damaged, missing safeguards or other pieces, or otherwise unable to provide adequate 
protection

 Limitations of tools being used and the how to select the right tool for the job
 How to replace blades, change accessories, lubricate, charge and other similar activities 

associated with using power tools
 Where to find the manufacturer’s instructions for power tools the employee is expected to use

Training Records
Training records will include the following information:

 Dates of the training sessions
 Contents or a summary of the training sessions
 Names and qualifications of persons conducting the training
 Names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the date on which the training 
occurred.
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Hand & Power Tools Safety Training

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name Signature

(Retain at least 3 years)



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 37-30
239-825-7566



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 38-1
239-825-7566

Hazardous Energy Control

POLICY
GCG Construction is committed to taking every precaution to ensure the safety and health of all 
employees, and to comply with all applicable regulatory requirements, laws, and industry best 
practices in the effort to provide an accident-, injury- and illness-free workplace.

Accordingly, GCG Construction has adopted this Hazardous Energy Control program (also referred to 
as Lock-out/Tag-out) to establish engineering controls and work practices to prevent the unintentional 
release of hazardous energy during maintenance and servicing of machinery and equipment.

RESPONSIBILITIES
Preventing the unintentional release of energy in the workplace, especially during maintenance and 
servicing operations, is a cooperative effort between management and employees.

Employer Responsibilities
It is the responsibility of the employer to:

 Establish a program for affixing lock-out or tag-out devices to energy isolating devices and 
otherwise disable equipment to prevent unexpected release of energy

 Ensure the use of safe lock-out/tag-out procedures by authorized employees
 Provide all hardware for isolating, securing or blocking equipment from energy sources
 Conduct and certify inspections of the energy control procedures at least annually
 Provide training to ensure the purpose and function of the energy control program are 

understood by employees and the knowledge and skills required for the safe application, use, 
and removal of the energy controls are acquired by authorized employees

 Ensure training includes limitations of tags in the energy control program (if applicable)
 Inform outside employers who may have employees engaged in activities covered by the hazard 

control program about the lock-out or tag-out procedures
 Certify that employees complete and repeat training as needed

Safety Committee Responsibilities
It is the responsibility of the safety committee to:

 Assist in inspections of the hazardous energy control procedures
 Assist in lock-out/tag-out training
 Monitor workplace for hazards relating to energy control program
 Encourage employees to voice concerns over hazardous energy control program
 Offer recommendations from employees about the hazardous energy control program
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Employee Responsibilities
Authorized employees (employees who perform maintenance or servicing on equipment that 
must be locked out or tagged out) are expected to:

 Participate in training related to lock-out/tag-out procedures and hazardous energy control
 Comply with all hazardous energy control procedures when maintaining or servicing equipment 

that requires such controls
 Review lock-out/tag-out procedure with inspector during periodic evaluation

Affected employees (employees who operate or use equipment for which maintenance and 
servicing requires lockout or tagout) must participate and comply with the following:

 Training over the purpose and use of the energy control procedure
 Training about the procedure and the prohibition to attempt to restart or reenergize equipment 

that has been locked out or tagged out
 The hazardous energy control program

ENERGY CONTROL PROCEDURES
Intended Use of Procedure
This procedure establishes the minimum requirements for the lockout of energy-isolating devices 
on machines or equipment. Any main electrical power disconnect that controls a source of power 
or material flow must be locked out with a lock-out device when employees are maintaining, 
cleaning, adjusting, or servicing machinery or equipment, if the disconnect is not in clear sight of 
the employee. Employees must also affix a "Do Not Start" tag to all operating controls.

The process stops, isolates from potentially hazardous energy sources, and locks out equipment 
before employees proceed with their work. It also prevents unexpected the start-up or energizing of 
the machine or equipment from causing injury.

All employees are required to comply with the restrictions and limitations imposed upon them 
during the use of lockout. Authorized employees must perform the lockout in accordance with this 
procedure. No employee will attempt to start, energize, or use a piece of locked out equipment.

These procedures do not apply when servicing or maintaining equipment during normal production 
operations unless:

 The activity involves removing guards or other safety devices
 An employee places him/herself in an area where work is actually being performed
 An employee places him/herself in a dangerous area during the normal operating cycle
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Notify Employees

Prepare for Shutdown

Shut Down Equipment

Isolate equipment   

Lock-out/Tag-out

Release Stored Energy

Verify Isolation

Work On Equipment

AUTHORIZED EMPLOYEES

Any employee whose job requires him or her to perform lock-out/tag-out to service or maintain a 
piece of equipment is an “authorized employee” and must comply with all expectations of 
authorized employees in regards to safe lock-out/tag-out procedures.

Other employees who use equipment that require lock-out/tag-out for maintenance and service, 
work in areas where such work is being performed, or will be affected by lock-out/tag-out 
procedures will require training regarding lock-out/tag-out procedures, but are forbidden to perform 
the work of an authorized employee. They may not implement lock-out/tag-out procedures without 
appropriate training authorized by management.

Steps for Controlling Hazardous Energy
See Figure 1 for an outline of the hazardous energy control 
procedure.

Notify Employees
Before an authorized employee applies lockout or tagout 
devices, he or she must notify affected employees to prevent 
unexpected changes to work conditions that could introduce 
needless risk and to allow affected employees to clear areas 
that may be hazardous.

Prepare for Shutdown
Before any employee turns off any equipment, the authorized 
employee will be aware of the type and magnitude of the 
energy, the hazards of the energy and the means to control it.

Authorized personnel will review lock-out/tag-out procedures for 
the piece of equipment and all the possible hazardous energy 
sources to help ensure an understanding of the controls that are 
necessary to prevent an injury.

The authorized employee will be especially mindful of energy 
that can be stored or accumulated after a shutdown. Figure 1
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Equipment Shutdown
Shutdown of machinery and equipment must occur in an orderly manner using the shutdown 
procedures on the lock-out/tag-out procedures associated with each machine or piece of 
equipment.

Equipment Isolation
All energy isolation devices necessary to control energy to the equipment will be located and 
operated to completely de-energize the equipment and isolate it from energy sources. The 
authorized employee or team leader will verify operation of each energy isolation device.

 Disconnect or shut down engines or motors
 De-energize electrical circuits
 Eliminate the pressure from the line and lock out the valve holding back the activating substance 

in hydraulic or pneumatic systems
 Block machine parts against motion

Lock-out/Tag-out
The authorized employee will affix a lockout and tagout device to each energy-isolating device. 
Lockout devices will hold the energy isolating device in a “safe” position, and the authorized 
employee must affix tag-out devices to indicate the prohibition on moving energy isolating devices 
from a safe position. If it is possible to lock the device, but only tags are used, attach the tag 
where the lock would have been; otherwise, locate the tag as close as possible so that it is clear 
to anyone who might want to operate the equipment.

OSHA has stated that companies must have adequate lock-out/tag-out procedures for each 
specific machine or piece of equipment. These should be written procedures that are on site and 
readily available to employees. Training must be provided on lock-out/tag-out to both authorized 
and affected employees. Interlocks may not be used as lockout or as equivalent lockout protection.

Release Stored Energy
Immediately after applying lockout or tagout devices, the authorized employee will ensure all 
potentially hazardous stored or residual energy is relieved, disconnected, restrained, and otherwise 
rendered safe.

 Discharge capacitors
 Block, clamp, secure in position, or totally relieve the compression or tension in applicable 

mechanisms
 Lower to the lowest position all suspended mechanisms or parts that normally cycle to a lower 

position, and clamp, block, or otherwise secure the mechanism or parts in position
 Vent fluids from pressure vessels, tanks, or accumulators — but never vent toxic, flammable, 

or explosive substances directly into the atmosphere

If stored energy can be re-accumulated, the authorized employee will verify that the energy is 
isolated until maintenance is complete or the energy no longer exists.
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Check Equipment

Check employees

Remove Lock-
out/Tag-out Devices

Notify Employees

Re-Energize

Verify Isolation
The authorized employee will verify the machinery or equipment is actually isolated and de- 
energized before starting work on locked out or tagged out equipment.

Steps for Release from Lock-out/Tag-out
See Figure 2 for an outline of the steps to release equipment from lock-out/tag-out.

Check Equipment
Make sure machinery or equipment is properly re-assembled. Inspect 
machinery or equipment to ensure removal of nonessential items.

Check Employees
Make sure all employees are safely outside danger zones. Notify 
affected employees about the removal of lock-out/tag-out devices 
and that energy is going to be re-applied.

Remove Devices
Only the authorized employee who applied the lock-out/tag-out 
device may remove the device.

Notify Employees
The authorized employee will notify all affected employees that the 
lockout or tagout devices have been removed from the equipment.

Special Cases
Employee Leaves Before Releasing Lock-out/Tag-out Device Figure 2
If the authorized employee is not available to remove the lock-out/tag-out device he or she 
attached another authorized employee may begin the following procedure:

 Verify that authorized employee who applied the device is off premises
 Make all reasonable efforts to inform him/her that his/her lock-out or tag-out device has been 

removed
 Ensure the authorized employee is aware of the removal of the device before he or she resumes 

work

Temporary Lock-out/Tag-out Removal
Whenever authorized employees remove lock-out/tag-out devices to test or position machines and 
equipment, or their components, the authorized employee will complete the following procedures in 
the sequence presented:

 Clear the machine or equipment of tools and materials
 Remove employees from danger zones
 Remove lock-out/tag-out devices
 Energize and proceed with testing or positioning
 De-energize all systems and re-apply lock-out/tag-out devices
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Outside Personnel
Employees of another company engaged in servicing or maintenance of equipment that requires 
lock-out or tag-out will follow lock-out/tag-out procedures that provide at least as much protection 
as established lockout/tagout procedures for that equipment. To ensure safety, management 
from our company and representatives from the outside employer will inform one another of their 
respective lockout or tagout procedures.

The owner also will ensure employees understand and comply with contracted personnel 
lockout/tagout procedures as appropriate.

Group Lock-out/Tag-out
When a group performs servicing, the group will use a procedure that provides protection 
equivalent to the protection provided by the personal lockout or tagout.

Shift Changes
Procedures during shift changes or changes to personnel will provide for an orderly transfer of 
lockout or tagout device protection and minimize exposure to hazards from the unexpected 
energizing or start-up of the machine or equipment, or the release of stored energy for both the 
oncoming and off-going personnel.

PROTECTIVE MATERIALS
Provided by Employer
Employees will be provided with any device or hardware for isolating, securing, or blocking 
equipment from energy sources. If a device is altered, damaged or destroyed in a way that 
compromises its ability to protect the authorized employee, the authorized employee will inform a 
supervisor immediately and not attempt to use the device.

Singularly Identified
Devices used in lockout and tagout procedures will not be used for any purpose other than for 
isolating, securing or blocking equipment from energy sources, and no devices other than those 
specified in the lockout/tagout procedure will be used to that end.

Durable
The devices used for lockout/tagout will be able to withstand the environmental and weather 
conditions present during use. Tagout devices need to remain legible and not deteriorate 
regardless of weather conditions or corrosive environments.

Standardized
At the worksite, devices used to isolate, secure or block equipment from energy sources will be 
consistent in color, shape, or size. Tagout devices will have a standardized design.
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Substantial
Lockout devices must have structural integrity to require excessive force or specialized tools to 
remove them. Tagout devices and their means of attachment need to prevent inadvertent removal. 
The means of attachment will not be reusable, and need to have an unlocking strength of at least 
50 lbs. The general design and basic characteristics of tagout attachment means will be at least 
equivalent to a one-piece, all environment-tolerant nylon cable tie.

Identifiable
Any device used to isolate, secure or block equipment from energy sources will indicate the identity 
of the employee applying the device.

PERIODIC INSPECTIONS & PROGRAM REVIEW
The safety coordinator, with the safety committee will conduct regular inspections of the energy 
control procedure to ensure the employees are following procedure and meeting all applicable 
standards. If the safety coordinator uses the inspected energy control procedure, another authorized 
employee who does not use the energy control procedure will perform the inspection.

The inspector will review with each authorized employee that employee’s responsibilities under the 
energy control procedure and correct any identified deviation or inadequacy in the energy control 
procedure.

Where tagout systems are used, the review will include a detail of the limitations of tags relative to 
locks in hazardous energy control.

Certification
Each periodic inspection must be certified. The certification shall identify the following:

 The machine or equipment on which the energy control procedure was being utilized
 The date of the inspection
 The employees included in the inspection
 The person performing the inspection

TRAINING
Every employee will be trained on hazardous energy control and lock-out/tag-out procedures as 
appropriate to the employee’s duties at no cost to the employee during working hours.

All training material will be appropriate in content and vocabulary to the educational level, literacy, and 
language of employees.
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TRAINING COMPONENTS

Employees whose work operations are in an area where energy control procedures may be used 
must be trained in the following minimum elements:

 The purpose and function of the energy control program
 The prohibition to attempts to restart or reenergize locked out or tagged out equipment
 When tag-out systems are used, at least the following limitations of tags for hazardous energy 

control
 Tags are essentially warning devices affixed to energy isolating devices, and do not provide the 

physical restraint on those devices that is provided by a lock
 When a tag is attached to an energy isolating means, it is not to be removed without 

authorization of the authorized person responsible for it, and it is never to be bypassed, ignored, 
or otherwise defeated

 Tags must be legible and understandable by all authorized employees, affected employees, and 
all other employees whose work operations are or may be in the area, in order to be effective

 Tags and their means of attachment must be made of materials which will withstand the 
environmental conditions encountered in the workplace

 Tags may evoke a false sense of security, and their meaning needs to be understood as part of 
the overall energy control program

 Tags must be attached securely to energy isolating devices so that they be inadvertently or 
accidentally detached during use

Training for employees authorized to service and maintain equipment will include the following:

 The recognition of hazardous energy sources
 The type and magnitude of energy available in the workplace
 The methods and means necessary for energy isolation and control

Training Records
Training records will include the following information:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training
 The names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the date on which the training 
occurred.
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Retraining
Retraining will reestablish proficiency and introduce new or different control measures whenever 
the following occur:

 A change in job assignment, equipment or process present a new hazard
 There is a change in the energy control procedures
 A periodic inspection reveals deviations from or inadequacies in employee knowledge or use of 

the energy control procedures

FORMS AND ATTACHMENTS
On the following pages, please find the following documents:

 Lock-out/Tag-out Procedure
 Lock-out/Tag-out Inspection Certification Form
 Hazardous Energy Control Training Record Sheet

These forms may be reproduced freely for the purposes of implementing and maintaining a safety and 
health program.
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Lockout/Tagout
Company:

Equipment:

This procedure establishes the minimum requirements for the lockout of 
energy isolating devices whenever maintenance or servicing is done on 
machines or equipment. It will be used to ensure that the machine or 
equipment is stopped, isolated from all potentially hazardous energy 
sources, and locked out before employees perform any servicing or 
maintenance where the unexpected energizing or start-up of the machine 
or equipment or release of stored energy could cause injury.

1.    Notify Employees: Notify all affected employees that servicing or maintenance is required on a machine or 
equipment and that the machine or equipment must be shut down and locked out to perform the servicing or 
maintenance. (Document name or job title of authorized and affected employees)

Authorized Employees Affected Employees

3. Equipment Shutdown: If the machine or equipment is 
operating, shut it down by the normal stopping procedure 
(depress the stop button, open switch, close valve, etc.).

 2. Prepare for Shutdown: The authorized 
employee shall refer to GCG Construction 
procedure to identify the type and magnitude of 
the energy that the machine or equipment 
utilizes, shall understand the hazards of the 
energy, and shall know the methods to control 
the energy.
Type(s) of Energy Magnitude

 Mechanical

Type of Operating Controls: 
Location of Operating Controls:
Shutdown Procedure:

 Potential

 Electrical

 Thermal

 Chemical

4.  Equipment Isolation: Set the energy isolating 
device(s) so that the machine or equipment is isolated 
from the energy source(s).

Type(s) of energy 
isolating device(s)

Location(s) of energy 
isolating device(s)

5. Lock out the energy-isolating device(s) with 
assigned individual lock(s).
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Lock-out/Tag-out (page 2)

Company: Equipment:

6. Release Stored Energy: Stored or residual energy (such as that in capacitors, springs, elevated/suspended 
machine members, hydraulic systems, etc.) must be dissipated or restrained by methods such as 
grounding, repositioning, blocking, bleeding down, etc.

Type(s) of Energy Method(s) to dissipate or restrain

 Mechanical

 Potential

 Electrical

 Thermal

 Chemical

 7.  Verify Isolation: Ensure that the equipment is disconnected from the energy source(s) by first checking that 
no personnel are exposed, then verify the isolation of the equipment by operating the push button or other 
normal operating control(s) or by testing to make certain the equipment will not operate.

Method to verify isolation:

  Caution: Return operating control(s) to neutral or "off" position after verifying the isolation of the equipment.

 8. The machine or equipment is now locked out.

Restoring Equipment to Service
When the servicing or maintenance is completed and the machine or equipment is ready to return to 
normal operating condition, the following steps will be taken:

 Check the machine or equipment and the immediate area around the machine to ensure that 
nonessential items have been removed and that the machine or equipment components are 
operationally intact

 Check the work area to ensure that all employees have been safely positioned or removed 
from the area

 Verify that the controls are in neutral
 Remove the lockout devices and reenergize the machine or equipment
 Note: The removal of some forms of blocking may require re-energizing of the machine before 

safe removal
 Notify affected employees that the servicing or maintenance is completed and the machine or 

equipment is ready for use
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Lock-out/Tag-out Inspection Certification
I certify that ____________________________ was inspected on this date using lock-out/tag-out 
procedures. The inspection was performed while working on _________________________ .

Authorized Employee (Print) Signature Date

Inspector (Print) Signature Date



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 38-13
239-825-7566



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 38-14
239-825-7566

HAZARDOUS ENERGY CONTROL TRAINING RECORD SHEET

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name
Signature

(Retain at least 3 years)
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Heat Illness Prevention

POLICY STATEMENT
Operations, indoor and outdoor, that involve working where there are high air temperatures, radiant 
heat sources, high humidity, direct physical contact with hot objects, or strenuous physical activities, 
have a high potential for causing heat-related illness. 

This policy is the written plan to establish, implement, and maintain heat illness protection. It will be 
available at the worksite so that any employee, who requests to, can see it.

This policy has been developed to address these issues. All employees will receive training relating 
to: the causes and effects of, the personal and environmental factors that may lead to, and the 
prevention measures to fight, heat-related illnesses.

RESPONSIBILITIES
Preventing heat-related illness is a cooperative effort between GCG Construction and its employees.

This policy incorporates Cal/OSHA’s updates of its heat-related illness regulations effective May 1, 
2015 and addresses: training, shade, water, preventative breaks, first-aid response, acclimatization, 
and emergency procedures.

OSHA does not have its own heat illness regulation but has interpretations that refer to the General 
Duty Clause and a technical manual (OTM Sect. III Ch. 4) that has heat illness information and 
guidelines. 

Employers that have work environments with recognizable heat-related hazards can be cited for 
ignoring a recognized hazard like heat illness. Cal/OSHA’s heat illness prevention program is 
recognized as an industry standard across the country. The following provides appropriate steps for 
both employers and employees.

Standards and Regulations
GCG Construction will ensure that all procedures and safe work practices adhere to the following 
applicable rules and regulations:

 OSHA General Duty Clause, Section 5(a)(1)
 OSHA sanitation regulation CFR 1926.51
 Title 8 of California Code of Regulations Section 3395
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General Responsibilities – Employer
It is the responsibility of GCG Construction to:

 Conduct a risk assessment for all worksites to identify heat risks and safe work procedures
 Establish and implement safe work practices to lessen the effects of heat stress as much as 

reasonably practical
 Establish and implement supervisor and employee training so everyone can recognize and 

respond to heat illness symptoms
 Ensure that all relevant risk factors, health, first aid, and emergency response procedures are 

communicated to all employees and supervisors
 Adjust work practices as necessary when workers complain of heat illness
 Use engineering controls as the primary means of limiting employees exposure to high heat 

conditions wherever possible;
 Oversee heat illness prevention training and acclimatization for new workers, and for workers 

who have been off the job for a while
 Establish and implement emergency communication procedures to ensure quick access to first 

aid and emergency responders

Employee Responsibilities
Employees are expected to:

 Follow established safe work policy and procedures
 Know about and recognize initial heat illness symptoms in yourself and others
 Know how to appropriately respond to heat illness symptoms
 Participate in all required training
 Find out whether any prescription medications you are required to take can increase the risk of 

heat illness
 Get adequate rest and sleep
 Drink small amounts of water regularly to maintain fluid levels and avoid dehydration
 Report signs and symptoms of heat-related illness to supervisor immediately

Safety Committee Responsibilities
If safety committees are required, GCG Construction will ensure that the necessary requirements 
for the establishment and operation of the committee comply with the applicable regulations. In 
addition, the safety committee will:

 Assist in training personnel in heat safety and heat-related illness prevention
 Assist with periodic reviews and walkthroughs to identify hazards and determine controls for 

those hazards
 Offer management recommendations for improvements to the heat-illness prevention program
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HAZARDS
The body regulates its temperature through sweat and circulating blood to the skin; however, high 
temperatures and high humidity make this process more difficult. As the body’s ability to cool itself 
decreases, it must store the excess heat, raising the body’s core temperature. If the body’s 
temperature becomes too high, it ceases to be able to regulate itself, which could result in death.

GCG Construction will ensure that all relevant risk factors, health, first aid, and emergency response 
procedures are communicated to all employees and supervisors. These include, but are not limited to  
heat illness prevention (drinking fluids, rest, acclimatization, heat stress factors) and heat illness 
symptoms; procedures (high heat procedures).

Employees are expected to report symptoms to their supervisor, designated first aid responder, or 
outside emergency response personnel.

Risk Factors
Many factors determine the total risk a worker faces from excessive heat while at work. At the core 
of temperature-related risk factors is the basic question of how hot a worker feels. The factors that 
must be considered when assessing a workers risk of heat illness include:

 Temperature - The apparent temperature can be affected by:
o The season
o Reflected heat
o Heat from equipment
o Working in direct sunlight

Keeping track of the temperature at the workplace is a critical element of any program to prevent 
heat-related illness

 Humidity - As humidity rises, sweat tends to evaporate less. As a result, body cooling 
decreases and body temperature increases.

 Air Movement - As long as the air temperature is less than the worker’s skin temperature, 
a i r  m o v e m e n t  can help workers stay cooler by increasing both the rate of evaporation and 
the heat exchange between the skin and the air.

 Job-specific Exertion – The body generates more heat during heavy physical work. Heavy 
physical work requires careful evaluation, even at temperatures as low as 75° F, to prevent heat 
disorders. This is especially true for workers who are not acclimated to the heat

 Clothing and PPE - Heat illness can be caused or aggravated by wearing PPE such as fire or 
chemical retardant clothing. Coated and non-woven materials used in protective garments block 
the evaporation of sweat and can lead to substantial heat stress. The more o r  heav ie r  
clothing worn, the longer it takes evaporation to cool the skin

 Time - Working for long stretches of time and during the heat of the day exposes workers to a 
higher risk of heat illness. Workers should cycle through light work and heavy work, taking 
breaks as necessary.
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Equipment and Processes

Equipment and processes at 
the work site contribute greatly 
to the heat stress a worker 
faces. 

Hot engines and work that 
involves high temperature 
processes can significantly 
raise temperature and put 
workers at risk. Contact with 
hot surfaces can also present 
the danger of burns. 

Personnel-Specific
It is difficult to predict who will 
be affected by a heat illness 
and when, because individual 
susceptibility varies. There 
are, however, certain physical 
conditions that can reduce the 
body’s natural ability to 
withstand high temperatures.

Age
As the body ages, its sweat glands become less efficient. Workers over the age of 40 may 
therefore have trouble with hot environments. Acclimatization to the heat and physical fitness 
can offset some age-related problems.

Weight
Workers who are overweight, lose heat less efficiently, and are more easily subject to heat-
related illness.

Work According to Level of Exertion

Light Work
• Using a table saw
• Some walking about
• Operating a crane, truck, or other vehicle
• Welding

Moderate Work
• Laying brick
• Walking with moderate lifting or pushing
• Hammering nails
• Tying rebar
• Raking asphalt
• Sanding drywall

Heavy Work
• Carpenter sawing by hand
• Shoveling dry sand
• Laying block
• Ripping out asbestos
• Scraping asbestos fireproofing material

Very Heavy Work
• Shoveling wet sand
• Lifting heavy objects
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Skin Pigmentation
Persons with lighter complexions are at a higher risk of sunburn and heat illnesses than those with 
higher levels of skin pigmentation, because skin with less pigmentation absorbs approximately 
20% more heat.

Fitness
Being physically fit increases your ability to cope with the increased demands that heat places on 
your body.

Caffeine & Alcohol
Alcohol consumption within 24 hours of work leads to dehydration and increased risk of heat 
illness. While recent research suggests that caffeine may not be as detrimental to hydration as 
formerly believed, in large amounts it does act as a diuretic and can contribute to dehydration.

Medical Conditions
In order to pump blood to the skin and cool the body, the heart rate increases. This can cause 
stress on the heart, which is particularly hazardous to those with heart disease or high blood 
pressure.

Certain medications may cause heat intolerance by reducing sweating or increasing urination. 
People who work in a hot environment should consult their physician or pharmacist before working 
while taking certain medications.

Workers with recent illnesses involving diarrhea, vomiting, or fever have an increased risk of 
dehydration and heat illnesses because their bodies have lost salt and water.

Heat Illness Hazards
There are varying degrees of heat related illness and all company employees and supervisors will 
be trained on the symptoms of them and the procedures to follow in case of an emergency.

The effects of heat illnesses can range from mild discomfort to life threatening and consist of the 
following types. All company employees will be trained to recognize the symptoms of each.

Sunburn
Although sunburn is not classified as a heat illness, it can make it more difficult for the body to 
release heat in addition to causing pain and discomfort. A severe sunburn can cause blistering 
and become infected. Sunscreen and appropriate clothing can prevent sunburn.

Heat Rash
Heat rash is a skin irritation caused by excessive sweating during hot, humid weather. 

Workers experiencing heat rash should:

 Try to work in a cooler, less humid environment when possible
 Keep the affected area dry
 Dusting powder may be used to increase comfort
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Heat Cramps
Heat cramps usually affect workers who sweat a lot during strenuous activity. This sweating 
depletes the body's salt and moisture levels. Low salt levels in muscles causes painful cramps. 
Heat cramps may also be a symptom of heat exhaustion.

Workers with heat cramps should:

 Stop all activity, and sit in a cool place
 Drink clear juice or a sports beverage
 Not return to strenuous work for a few hours after the cramps subside because further exertion 

may lead to heat exhaustion or heat stroke
 Seek medical attention if any of the following apply:
o The worker has heart problems
o The worker is on a low-sodium diet
o The cramps do not subside within one hour

Heat Syncope
Heat syncope is a fainting (syncope) episode or dizziness that usually occurs in a warm 
environment when the body’s blood pressure drops while attempting to dissipate heat. The result is 
less blood to the brain, causing light-headedness and fainting when a person stands up quickly or 
stands for a long period. Those who perform strenuous work outside in warm climates are at 
particular risk.

Workers with heat syncope should:

 Sit or lie down in a cool place when they begin to feel symptoms
 Slowly drink water, clear juice, or a sports beverage

Heat Exhaustion
Heat exhaustion is the body's response to an excessive loss of the water and salt, usually through 
excessive sweating. Workers most prone to heat exhaustion are those that are elderly, have high 
blood pressure, and those working in a hot environment.

Heat Stroke
Heat stroke is the most serious heat-related disorder. It occurs when the body becomes unable to 
control its temperature, the body's temperature rises rapidly, the sweating mechanism fails, and 
the body is unable to cool down. When heat stroke occurs, the body temperature can rise to 106 
degrees Fahrenheit or higher within 10 to 15 minutes. Heat stroke can cause death or permanent 
disability if emergency treatment is not given.

Take the following steps to treat a worker with heat stroke:

 Call 911 and notify their supervisor
 Move the sick worker to a cool shaded area
 Cool the worker by either:
 Soaking their clothes with water
 Spraying, sponging, or showering them with water
 Fanning their body
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Heat Illness Symptoms 
Symptoms of sunburn

Typically, there is initial redness, followed by varying degrees of pain, depending on the duration 
and intensity of exposure. Other symptoms can include swelling, itching, peeling skin, rash, 
nausea, fever, chills and fainting. Sunburns may be first or second degree burns.  

Symptoms of heat rash include:

 A red cluster of pimples or small blisters
 More likely to occur on the neck and upper chest, in the groin, under the breasts, and in elbow 

creases

Symptoms of heat cramps include:

 Muscle pain or spasms usually in the abdomen, arms, or legs
 Severe, sometimes disabling, cramps that typically begin suddenly in the hands, calves, or feet
 Hard, tense muscles

Symptoms of heat syncope include:

 Light-headedness
 Dizziness
 Fainting

Symptoms of heat exhaustion include:

 Heavy sweating and/or cold, clammy skin
 Extreme weakness or fatigue
 Excessive thirst
 Dizziness, confusion, or hallucinations
 Nausea
 Slowed or weakened heartbeat
 Pale or flushed complexion
 Muscle aches and cramps
 Slightly elevated body temperature
 Fast and shallow breathing 
 Chills
 Throbbing headache
 High body temperature
 Slurred speech

NOTE: Pesticide poisoning has similar symptoms as heat exhaustion.
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Symptoms of heat stroke include:

 Nausea and vomiting
 Headache
 Dizziness or fainting
 Fatigue
 Hot, flushed, dry skin
 Rapid or slowed heart rate
 Decreased sweating
 Shortness of breath
 Decreased urination
 Blood in urine or stool
 Increased body temperature (104 degrees to 106 degrees F)
 Confusion, delirium, or loss of consciousness
 Convulsions

Heat stroke can occur suddenly, without any symptoms of heat exhaustion. If a person is 
experiencing any symptoms of heat exhaustion or heat stroke, GET MEDICAL CARE 
IMMEDIATELY. Any delay could be fatal. 

Emergency Response
GCG Construction will provide emergency medical services as quickly as possible if a worker 
suffers from heat illness.

All employees may contact 9-1-1 when necessary, but at least one accessible person for each 
crew will be designated responsible for initiating an emergency response. The emergency 
response can include immediate first aid, continued monitoring, contacting 9-1-1, and transporting 
the victim to emergency responders. An appropriately trained and equipped first aid provider at the 
worksite can decide on the appropriate response. If that person does not exist, then 9-1-1 will be 
called for any employee showing heat related illness symptoms.

A risk assessment will be conducted for all worksites that consider heat illness a risk factor: if 9-1-1 
can be accessed from the worksite, whether the work site is served by the 9-1-1 system, and 
ensure emergency responders can access any victims. All employees will have access to a map of 
their location or clear, detailed, and precise directions.

Employees and supervisors will know the basic first aid to stop the progression of heat illness.
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REQUIREMENTS
Access to Shade
 When the outdoor temperature in the work area exceeds 80 degrees Fahrenheit, GCG 

Construction must provide and maintain one or more shaded areas for employees that are 
either open to the air, or supplied with ventilation or cooling. The amount of shade present must 
be at least enough to accommodate all of the employees on rest or recovery periods, allowing 
them to sit in a normal posture, fully in the shade, without being in physical contact with each 
other. The shaded area will be located as close as practicable to the employees work area

 When the outdoor temperature in the work area does not exceed 80 degrees, employers will 
either provide shade or provide timely access to shade if requested by an employee

 Employees will be allowed and encouraged to take a cool-down rest in the shade for a period of 
no less than five minutes at a time, when they feel the need to do so to protect themselves from 
overheating. Access to shade must be permitted at all times

 Exceptions
 Where GCG Construction can demonstrate that it is infeasible or unsafe to have a shade 

structure, or otherwise to have shade present on a continuous basis, the employer may utilize 
alternative equivalent procedures for providing access to shade

 Except for employers in the agricultural industry, cooling measures other than shade (e.g., use 
of misting machines) may be provided instead of shade if the employer can demonstrate that 
these measures are at least as effective as shade in allowing employees to cool

High-Heat Procedures
 GCG Construction will implement high-heat procedures when the temperature equals or 

exceeds 95 degrees Fahrenheit. These procedures will include the following to the extent 
practicable:

 Ensuring that effective communication by voice, observation, or electronic means is maintained 
so that employees at the work site can contact a supervisor when necessary. An electronic 
device, such as a cell phone or text messaging device, may be used for this purpose only if 
reception in the area is reliable

 Observing employees for alertness and signs or symptoms of heat illness
 Reminding employees throughout the work shift to drink plenty of water
 Close supervision of a new employee by a supervisor or designee, for the first 14 days of the 

their employment by GCG Construction, unless the employee indicates at the time of hire that 
he or she has been doing similar outdoor work for at least 10 of the past 30 days for 4 or more 
hours per day

Potable Water
An adequate supply of potable water will be provided continuously in all places of employment, 
along with single-service cups (unless the source is a drinking fountain). The water should be kept 
cool or cold if supplied in a hot environment. Potable water is defined as water that meets the 
drinking water standards of the state or local authority having jurisdiction, or water that meets 
the quality standards prescribed by the EPA’s drinking water regulations.
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Fluid Intake
In a day's work in the heat, a worker may produce as much as 2 to 3 gallons of sweat. Because so 
many heat disorders involve excessive dehydration of the body, it’s essential that water intake 
during the workday be about equal to the amount of sweat produced. Most workers exposed to hot 
conditions drink less than needed because of an insufficient thirst drive. 

A worker, therefore, should not depend on thirst to signal when and how much to drink. Instead, 
the worker should drink 5 to 7 ounces of fluids every 15 to 20 minutes to replenish the necessary 
fluids in the body. There is no optimum temperature of drinking water, but most people tend 
not to drink warm or very cold fluids as readily as they will cool ones. Whatever the temperature of 
the water, it must be agreeable and readily available to the worker. Individual drinking cups should 
be provided, unless a drinking fountain is used. OSHA sanitation standards prohibit the use of a 
common drinking cup.

Heat acclimatized workers lose much less salt in their sweat than do workers who are not adjusted 
to the heat. The average American diet contains sufficient salt for acclimatized workers even when 
sweat production is high. If, for some reason, salt replacement is required, the best way to 
compensate for the loss is to add a little extra salt to the food. Salt tablets should not be used.

Number and Duration of Exposures
Rather than be exposed to heat for extended periods during the course of a job, workers should, 
wherever possible, be permitted to distribute the workload evenly over the day and incorporate 
work-rest cycles. Work-rest cycles give the body an opportunity to rid itself of excess heat, slow 
down the production of internal body heat, and provide greater blood flow to the skin.

Workers employed outdoors are especially subject to weather changes. A hot spell or a rise in 
humidity can create overly stressful conditions. The following practices can help reduce the risk of 
heat illness:

 Postponement of nonessential tasks
 Permit only those workers acclimatized to heat to perform the more strenuous tasks
 Provide additional workers to perform the tasks keeping in mind that all workers should have the 

physical capacity to perform the task and that they should be accustomed to the heat

Engineering Controls
A variety of engineering controls can be introduced to minimize exposure to heat. For instance, 
improving the insulation on a furnace wall can reduce its surface temperature and the temperature 
of the area around it. In a laundry room, exhaust hoods installed over those sources 
releasing moisture will lower the humidity in the work area. In general, the simplest and least 
expensive methods of reducing heat and humidity can be accomplished by:

 Opening windows in hot work areas
 Using fans
 Using other methods of creating airflow such as exhaust ventilation or air blowers
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Rest
Providing cool rest areas in hot work environments considerably reduces the stress of working in 
those environments. There is no conclusive information available on the ideal temperature for a 
rest area. However, a rest area with a temperature near 76°F appears to be adequate and may 
even feel chilly to a hot, sweating worker, until acclimated to the cooler environment. 

The rest area should be as close to the workplace as possible. Individual work periods should not 
be lengthened in favor of prolonged rest periods. Shorter but frequent work-rest cycles are the 
greatest benefit to the worker.

The revised Cal-OSHA heat Illness regulation requires agricultural employers  to ensure that 
employee takes a minimum ten minute net preventative cool-down rest period every two hours 
when temperatures reach 95 degrees or above.

Acclimatization
When exposed to heat for a few days, the body will adapt and become more efficient in dealing 
with raised environmental temperatures. This process is called acclimatization. Acclimatization can 
take from 4 to 14 days, depending on the individual, of working at least two hours a day in the heat.

A supervisor or designee will closely observe employees who have been newly assigned to a high 
heat area or job for the first 14 days of the employee's employment

Acclimatization may be lost in as little as three days away from work. Employees, and 
supervisors, who return to work after a holiday or long weekend, need to understand this. 
Workers should be allowed to gradually re-acclimatize to work conditions.

PROCEDURES
Written Procedures
This policy is the written plan to establish, implement, and maintain heat illness protection. This 
policy will also be made available at the worksite so that any employee, who requests to, can see 
it.

Each worksite will have procedures in place that document how to provide:

 Enough refreshing, pure, and cool drinking water for all employees
 Available shade to encourage preventative cool down rests
 Acclimatization in high heat
 Weather condition monitoring and associated safety precautions
 Adjustments needed in high temperatures
 Training employees and supervisors
 Communicating this policy
 First Aid
 Emergency response
 Specific knowledgeable person(s) designated to implement these procedures
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HIGH-HEAT PLANNING
Extreme Heat Advisories
The National Weather Service issues heat-related notifications that can help ensure work planning 
includes appropriate controls and processes to prevent heat-related illness and treat them as they 
arise:

Excessive Heat Outlook
Excessive Heat Outlooks are issued when the potential exists for an excessive heat event in the 
next 3-7 days.

Excessive Heat Watch
Excessive Heat Watches are issued by the National Weather Service when the heat is expected to 
be in excess of 105ºF (41ºC) during the day combined with nighttime low temperatures of 80ºF 
(27ºC) or higher are forecast to occur for two consecutive days.

Excessive Heat Warning and Advisories
Excessive Heat Warning/Advisories are issued within 12 hours of when the heat index is expected 
to be at least 105°F for more than 3 hours per day for 2 consecutive days, or more than 115°F for 
any length of time. These notices are issued when an excessive heat event is occurring, is 
imminent, or has a very high probability of occurring. The warning is used for conditions posing a 
threat to life or property. An advisory is for less serious conditions that cause significant discomfort 
or inconvenience and, if caution is not taken, could lead to a threat to life and/or property.

Outdoor Working Procedures
When employees are working outdoors during high heat periods, steps will be taken to limit the 
effects of heat exposure when temperatures exceed an action level depending on the type of 
clothing being worn.

All other clothing 89°F

Double-layer woven clothes including coveralls, jackets and sweatshirts 77°F

Non-breathing clothes including vapor barrier clothing or PPE such as chemical 
resistant suits

52°F

These steps include

 Supplying at least one quart of drinking water per employee per hour throughout the shift
 Encouraging workers to frequently drink water and other hydrating beverages
 Monitoring workers for heat illness symptoms
 Hold pre-shift meeting to remind workers of high heat hazards

Workers with heat related illness symptoms will be relieved from duty and given a way to reduce 
their body temperature and monitored to determine if they need medical attention.

Workers are considered to be working outdoors when they are outside for more than 15 minutes in 
an hour. Work environments are considered outdoors when the factors affecting the temperature 
are not managed by engineering controls (e.g. air conditioning). Some examples include vehicle 
cabs, sheds, and tents.

http://www.nws.noaa.gov/glossary/index.php?word=excessive%2Bheat%2Bwarning
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Heat Protection
Employees working in areas that present heat hazards should follow these recommendations:

 When working in the heat, clothing should be loose fitting, lighter color to reflect sun, and should 
contain as much cotton as possible.

 Wear sunscreen
 Wear a hat
 Use UV eye protection (if possible)
 Change out of wet clothing when working in high humidity conditions

PPE
Employees who are required to wear specific types of PPE in high heat environments should 
consider the use of the following additional equipment:

 Cooling pad inserts for hardhats
 Insulated gloves
 Insulated suits
 Reflective clothing
 Infrared reflecting face shields

For extremely hot conditions, thermally conditioned clothing is available. One such garment carries 
a self-contained air conditioner in a backpack, while another is connected to a compressed air 
source that feeds cool air into the jacket or coveralls through a vortex tube. Another type of 
garment is a plastic jacket that has pockets that can be filled with dry ice or containers of ice.

Employees should discuss these options with their supervisor to determine if the provision of the 
items by GCG Construction is warranted.

Buddy System
A worker may not recognize his own signs and symptoms of heat-related illness. Workers 
should be encouraged to look after each other to ensure the team stays safe and healthy. A buddy 
system assigns each worker to one other worker to ensure there is at least one other person 
monitoring the heat health of every worker.

Actions to Prevent Heat-Related Illness Based on Temperature

OSHA-Suggested Heat Index Thresholds

Temperature Risk Level Protective Measures

<91°F Lower Caution Basic heat safety and planning

91°F – 103°F Moderate Implement precautions and heighten awareness

103°F – 115°F High Additional precautions to protect workers

>115°F Very high/Extreme Even more aggressive measures

As temperatures rise, managers and supervisors need to take responsibility for ensuring 
appropriate procedures are being followed to reduce the ill effects of heat on workers.
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Lower Caution

 Adequate drinking water
 Available medical services
 Acclimatize new and returning workers who perform strenuous work
 Check forecast regularly
 Encourage workers to wear sunscreen and use other protections from direct sunlight
 Depending on site conditions, take actions for moderate risk conditions

Moderate Caution

 Follow “Lower Caution” precautions.
 Alert workers to index, identify additional precautions necessary
 Remind workers to drink small amounts of water through the day
 Respond to heat-related illnesses and medical emergencies immediately
 Review heat-related illness symptoms and signs and the established site- specific precautions
 Schedule frequent breaks in cool, shaded areas
 Acclimatize new and returning workers
 Set up a buddy system
 Instruct supervisors to watch workers for signs of heat-related illness

High Caution

 Follow “Lower Caution” precautions
 Follow “Moderate” precautions
 Have a knowledgeable person onsite to modify work activities and the work/rest schedule as 

necessary
 Establish and enforce work/rest schedules
 Adjust work activities
 Take extra precautions for workers in clothing that may add to a heat hazard
 Maintain effective communication with crew

Very High to Extreme

 Follow “High” precautions
 Reschedule non-essential outdoor work
 Move essential outdoor work to coolest part of work shift
 Stop work if necessary

TRAINING
We will ensure every employee is provided training on preventing heat-related illness. This 
training will be provided at no cost to the employee during working hours.

Training will use only training material that is appropriate in content and vocabulary to educational 
level, literacy, and language of employees.
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Training Elements
Training will be provided to employees and supervisors before being assigned to any outdoor work 
for the first time and then at least annually on the following topics:

 Heat related illness environmental factors
 Personal factors that increase susceptibility (e.g. age, acclimatization, medical conditions, water 

consumption, alcohol, caffeine, nicotine, and medical conditions)
 Removing heat retaining PPE during breaks
 Acclimatization
 Symptoms of types of heat related illness
 Immediately reporting symptoms in themselves or co-workers
 Emergency response procedures

Employee Training Components
The safety coordinator will ensure all employees are trained in the following minimum elements:

 The environmental and personal risk factors for heat illness, as well as the added burden of 
heat load on the body caused by exertion, clothing, and personal protective equipment

 The procedures for complying with this policy
 The importance of frequent consumption of small quantities of water, up to four cups per hour, 

when the work environment is hot and employees are likely to be sweating more than usual in 
the performance of their duties

 The importance of acclimatization (the body’s ability to adjust to high temperatures over time), 
how it is developed, and how worksite procedures address it

 The different types of heat illness, and the common signs and symptoms
 The procedures that can be taken to prevent heat-related illness
 The importance of immediately reporting to the employer/supervisor, symptoms or signs of heat 

illness in themselves, or in co-workers
 The employer's procedures for responding to symptoms of possible heat illness, including how 

emergency medical services will be provided should they become necessary
 The employer's procedures for contacting emergency medical services, and if necessary, for 

transporting employees to an emergency medical service provider
 The employer's procedures for ensuring that, in the event of an emergency, clear and precise 

directions to the work site will be provided as needed to emergency responders. These 
procedures must include designating a person to be available to ensure that emergency 
procedures are initiated when appropriate
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Supervisor Training
Supervisor training will cover:

 What employees need to know
 Procedures to implement this program
 Emergency response procedures (e.g. transportation, reaching an emergency medical service 

provider)

Prior to supervising employees performing work, that should reasonably be anticipated to result in 
exposure to the risk of heat illness; effective training on the following topics will be provided to 
supervisors:

 The information required to be provided to employees in the section immediately above
 The procedures the supervisor is to follow to implement the applicable provisions in this chapter
 The procedures the supervisor is to follow when an employee exhibits symptoms consistent with 

possible heat illness, including emergency response procedures
 How to monitor weather reports and how to respond to hot-weather advisories

Training Records
Training records will include the following information:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training
 The names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the date on which the training 
occurred.

FORMS AND ATTACHMENTS
Please find the following document on the pages below:

 Heat Illness Training Documentation

This form may be reproduced for the purposes of implementing and maintaining a safety and health 
program.
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Heat Illness Training

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name
Signature

(Retain at least 3 years)
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Heavy Equipment

POLICY
The use of heavy equipment/mobile equipment is part of many jobs conducted by GCG Construction. 
GCG Construction recognizes the hazards associated with the operation of heavy equipment/mobile 
equipment, and has developed this policy to establish guidelines in an attempt to eliminate injuries or 
fatalities related to this type of equipment.

This policy applies to all free moving mobile equipment that may be propelled by gasoline, propane, 
diesel or electricity, however the policy is not intended for operators of licensed and registered (by the 
Department of Motor Vehicles) automobiles and similar motor vehicles intended for use by licensed 
motor vehicle operators on public roads and highways. 

Only competent personnel may operate heavy equipment/mobile equipment. An individual’s 
competency must be demonstrated by successful completion of the training and evaluation process 
specified in this policy. This policy establishes requirements to work in or around all types of mobile 
equipment.

RESPONSIBILITIES
Preventing injuries from heavy equipment is a cooperative effort between GCG Construction and its 
employees.

Employer Responsibilities
GCG Construction is responsible for:

 Ensuring each employee is trained in the appropriate skills needed to do his or her job/operate 
their vehicles and equipment safely

 Ensuring training occurs under people qualified and experienced with the type of equipment 
used

 Allowing only trained and competent operators to operate heavy equipment
 Ensuring heavy equipment at the worksite has rollover protective structures (ROPS) and 

seatbelts as required
 Identifying and informing workers of the hazards of power lines and utilities during a storm
 Ensuring efficacy of all safety features on any piece of machinery or equipment onsite
 Establishing limited access zones to keep workers away from heavy machinery
 Obtaining all required permits for the use of cranes and other heavy equipment
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Employee Responsibilities
 Heavy equipment operators are expected to:
 Review all safe operating procedures in the operator’s manual before working with a new piece 

of equipment
 Inspect equipment daily
 Maintain all walking and working surfaces free of grease and fluids
 Keep equipment away from unstable soil, steep grades or embankments to prevent rollovers
 Avoid heavy equipment without rollover protective structures (ROPS)
 Always put the transmission in park, shut off the motor, set the brakes, and perform any other 

needed shutdown procedures/lockout of controls and/or attachments before working on or 
around the equipment

 Ensure no one is behind the vehicle before backing up
 Keep unauthorized personnel and vehicles safe with barriers
 Ensure only essential workers are anywhere near the equipment
 Keep coworkers off equipment and out from under suspended loads
 Drive equipment safely

SAFE PRACTICES
All equipment left unattended at night, adjacent to a highway in normal use, or adjacent to 
construction areas where work is in progress, shall have appropriate lights or reflectors, or barricades 
equipped with appropriate lights or reflectors, to identify the location of the equipment.

A safety tire rack, cage, or equivalent protection shall be provided and used when inflating, mounting, 
dismounting tires installed on split rims, or rims equipped with locking rings or similar devices.

Heavy machinery, equipment, or parts thereof, which are suspended or held aloft by use of slings, 
hoists, or jacks shall be substantially blocked or cribbed to prevent falling or shifting before employees 
are permitted to work under or between them. Bulldozer and scraper blades, end-loader buckets, 
dump bodies, and similar equipment, shall be either fully lowered or blocked when being repaired or 
when not in use. All controls shall be in a neutral position, with the motors stopped and brakes set, 
unless work being performed requires otherwise.

Whenever the equipment is parked, the parking brake shall be set. Equipment parked on inclines shall 
have the wheels chocked and the parking brake set.

The use, care and charging of all batteries shall conform to OSHA requirements.

All cab glass shall be safety glass, or equivalent, that introduces no visible distortion affecting the safe 
operation of any machine covered by this subpart.
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Working near Power Lines
All equipment covered under this policy will comply with the following requirements when being 
moved near power lines or energized transmitters, unless the electrical distribution and 
transmission lines have been de-energized and visibly grounded at point of work or where 
insulating barriers, which are not a part of (or an attachment to) the equipment or machinery, have 
been erected to prevent physical contact with the lines:

 For lines rated 50 kV or below, minimum clearance between the lines and any part of the crane 
or load shall be 10 feet

 For lines rated over 50 kV, minimum clearance between the lines and any part of the crane or 
load shall be 10 feet plus 0.4 inch for each 1 kV over 50 kV, or twice the length of the line 
insulator, but never less than 10 feet

 In transit with no load and boom lowered, the equipment clearance shall be a minimum of 4 feet 
for voltages less than 50 kV, and 10 feet for voltages over 50 kV, up to and including 345 kV, 
and 16 feet for voltages up to and including 750 kV

 A person shall be designated to observe clearance of the equipment and give timely warning for 
all operations where it is difficult for the operator to maintain the desired clearance by visual 
means

 Cage-type boom guards, insulating links, or proximity warning devices may be used on cranes, 
but the use of such devices shall not alter the requirements of any other regulation of this part 
even if such device is required by law or regulation

 Any overhead wire shall be considered to be an energized line unless and until the person 
owning such line or the electrical utility authorities indicate that it is not an energized line and it 
has been visibly grounded

 Prior to work near transmitter towers where an electrical charge can be induced in the 
equipment or materials being handled, the transmitter shall be de-energized or tests shall be 
made to determine if electrical charge is induced on the crane. The following precautions will be 
taken when necessary to dissipate induced voltages:

o The equipment shall be provided with an electrical ground directly to the upper rotating 
structure supporting the boom

o Ground jumper cables will be attached to materials being handled by boom equipment when 
electrical charge is induced while working near energized transmitters. Crews will be provided 
with nonconductive poles having large alligator clips or other similar protection to attach the 
ground cable to the load

 Combustible and flammable materials will be removed from the immediate area prior to 
operations

Rolling Railroad Cars
Derail and/or bumper blocks shall be provided on spur railroad tracks where a rolling car could 
contact other cars being worked, enter a building, work or traffic area.
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MOTOR VEHICLES
Motor vehicles as covered by this part are those vehicles that operate within an off-highway jobsite, 
not open to public traffic. The requirements of this section do not apply to equipment for which rules 
are prescribed in later.

All vehicles will have a service brake system, an emergency brake system, and a parking brake 
system. These systems may use common components, and must be maintained in operable 
condition.

Whenever visibility conditions warrant additional light, all vehicles, or combinations of vehicles, in use 
shall be equipped with at least two headlights and two taillights in operable condition.

All vehicles, or combination of vehicles, shall have brake lights in operable condition regardless of 
light conditions.

All vehicles shall be equipped with an adequate audible warning device at the operator’s station and 
in an operable condition.

All vehicles with cabs shall be equipped with windshields and powered wipers. Cracked and broken 
glass shall be replaced. Vehicles operating in areas or under conditions that cause fogging or frosting 
of the windshields shall be equipped with operable defogging or defrosting devices.

All haulage vehicles, whose payload is loaded by means of cranes, power shovels, loaders, or similar 
equipment, shall have a cab shield and/or canopy adequate to protect the operator from shifting or 
falling materials.

Tools and material must be secured to prevent movement when transported in the same compartment 
with employees.

Vehicles used to transport employees shall have seats firmly secured and adequate for the number of 
employees to be carried.

Seat belts and anchorages meeting the DOT requirements are required on all motor vehicles.

Trucks with dump bodies must have a positive means of support, be permanently attached, and be 
capable of being locked in position to prevent accidental lowering of the body while maintenance or 
inspection work is being done.

Operating levers controlling hoisting or dumping devices on haulage bodies shall be equipped with a 
latch or other device that will prevent accidental starting or tripping of the mechanism.

Trip handles for tailgates of dump trucks will be so arranged that, in dumping, the operator will be in 
the clear.

Mud flaps may be used in lieu of fenders whenever motor vehicle equipment is not designed for 
fenders.

Correct all defects corrected before placing the vehicle in service. These requirements also apply to 
equipment such as lights, reflectors, windshield wipers, defrosters, fire extinguishers, etc., where such 
equipment is necessary.
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All vehicles in use will be checked at the beginning of each shift to assure that the following parts, 
equipment, and accessories are in safe operating condition and free of apparent damage that could 
cause failure while in use:

 Service brakes, including trailer brake connections
 Parking system (hand brake)
 Steering mechanism
 Emergency stopping system (brakes)
 Tires
 Horn
 Coupling devices
 Seat belts
 Operating controls
 Safety devices

MATERIAL HANDLING EQUIPMENT
Earthmoving Equipment
The rules under this heading apply to these types of earthmoving equipment:

 Scrapers
 Loaders
 Crawler or wheel tractors
 Graders
 Agricultural and industrial tractors
 Bulldozers
 Off-highway trucks
 Similar equipment

Seat Belts

Earthmoving equipment, unless designed only for standup operation or it has no roll-over 
protection structure, must have seatbelts that meet Society of Automotive Engineers (SAE) 
specifications
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Access Roadways and Grades

Any access road or grade must be constructed and maintained to accommodate construction 
equipment or vehicles permitted upon them. 

Emergency access ramps and berms must restrain and control runaway vehicles.

Brakes

Earthmoving equipment must have a breaking system capable of stopping and holding the 
equipment, as specified by the appropriate SAE standard.

Fenders

Pneumatic-tired earth-moving haulage equipment whose maximum speed exceeds 15 miles per 
hour, shall be equipped with fenders on all wheels to meet the requirements of SAE J321a-1970, 
Fenders for Pneumatic-Tired Earthmoving Haulage Equipment. 

Audible Alarms

Bidirectional machines, such as rollers, compacters, front-end loaders, bulldozers, and similar 
equipment, shall be equipped with a horn, distinguishable from the surrounding noise level, which 
will be operated as needed, when the machine is moving in either direction. The horn must be kept 
in operating condition.

Earthmoving or compacting equipment with an obstructed view to the rear may not be used in 
reverse gear unless the equipment has in operation a reverse signal alarm distinguishable from the 
surrounding noise level or an employee signals that it is safe to do so.

Scissor Points

Scissor points on all front-end loaders are a hazard to the operator during normal operation and 
must be guarded.

Excavating and Other Equipment

Tractors must have seatbelts for operators when seated in the normal seating arrangement for 
tractor operation, regardless of whether they are being used with attachments for excavating.
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Lifting and Hauling Equipment
Industrial Trucks will meet all applicable requirements set forth elsewhere in OSHA regulations and 
the following:

 Post the rated capacity on lift trucks, stackers, etc., so that they are clearly visible to the 
operator. When auxiliary removable counterweights are provided by the manufacturer, 
corresponding alternate rated capacities also shall be clearly shown on the vehicle, and must 
not be exceeded

 Modifications or additions that affect the capacity or safe operation of the equipment require 
manufacturer’s written approval. If such modifications or changes are made, change the 
capacity, operation, and maintenance instruction plates, tags, or decals accordingly. In no case 
will the original safety factor of the equipment be reduced

 If two or more trucks working in unison to lift a load, the portion of the total load carried by any 
one truck cannot exceed its capacity

 Steering or spinner knobs cannot be attached to the steering wheel unless the steering 
mechanism is of a type that prevents road reactions from causing the steering handwheel to 
spin. The steering knob must be mounted within the periphery of the wheel

 All high lift rider industrial trucks must have overhead guards meeting configuration and 
structural requirements as defined in paragraph 421 of American National Standards Institute 
B56.1-1969, Safety Standards for Powered Industrial Trucks

 All industrial trucks in use shall meet the applicable requirements of design, construction, 
stability, inspection, testing, maintenance, and operation, as defined in American National 
Standards Institute B56.1-1969, Safety Standards for Powered Industrial Trucks

 Unauthorized personnel are not be permitted to ride on powered industrial trucks. A safe place 
to ride must be provided where riding of trucks is authorized

 Whenever a truck is equipped with vertical only, or vertical and horizontal controls attached to 
the lifting carriage or forks for lifting personnel, the following additional precautions must be 
taken for the protection of personnel being elevated

 A safety platform firmly secured to the lifting carriage and/or forks
 Means whereby personnel on the platform can shut off power to the truck
 Protection from falling objects as indicated necessary by the operating conditions
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OPERATING IN REVERSE
The following applies to all general industry and construction industry vehicles, machinery, or 
equipment capable of operating in reverse, and with an obstructed view to the rear (which may be 
caused by the vehicle itself, its load, its height, damage to windows/mirrors, weather conditions, or 
work done after dark in insufficient lighting.

An employer must not use any motor vehicle equipment having an obstructed view to the rear unless:

 The vehicle has a reverse signal alarm audible above the surrounding noise level
 The vehicle is operated in reverse only when a designated observer/ground guide signals that it 

is safe to do so
 Before operating the covered vehicle in reverse, the driver visually determines that no person is 

in the path of the vehicle
o If a vehicle’s reverse signal alarm is defective, the vehicle must either: be operated in reverse 

only when a designated observer or ground guide signals that it is safe to do so; or, be 
removed from service until the reverse signal alarm is repaired

o A vehicle with operable video or similar technology that provides the driver with a full view 
behind the vehicle is exempt from this section

Reverse Signaling Operation Activities
While an employee is functioning as the designated observer/ground guide during reverse 
signaling activities (e.g., giving verbal instructions to drivers, signaling to drivers once reverse 
operation of the covered vehicle has begun, collecting tickets, etc.), the designated 
observer/ground guide must:

 Not engage in any activities other than those related to the vehicle being signaled
 Not use personal cell phones, personal head phones, or similar items that could pose a 

distraction for the designated observer/ground guide 
 Be provided with and wear, during daytime operations, a safety vest or jacket in orange, yellow, 

strong yellow/green or fluorescent versions of these colors 
 Be provided with and wear, during nighttime operations, a safety vest or jacket with 

retroreflective material in orange, yellow, white, silver, strong yellow/green or a  fluorescent 
version of these colors

 Be visible at a minimum distance of 1,000 feet
 Not cross behind, in close proximity to a covered vehicle, while it is operating in reverse 
 Always maintain visual contact with the driver of the covered vehicle while it is operating in 

reverse (if visual contact is lost, the driver must immediately stop the vehicle until visual contact 
is regained and a positive indication is received from the designated observer/ground guide to 
restart reverse operations)

 Maintain a safe working distance from the covered vehicle
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PILE DRIVING EQUIPMENT
 Boilers and piping systems that are a part of, or used with, pile driving equipment must meet the 

applicable requirements of the American Society of Mechanical Engineers, Power Boilers
 Pressure vessels part of, or used with, pile driving equipment must meet applicable 

requirements of the American Society of Mechanical Engineers
 Overhead protection, which will not obscure the vision of the operator and which meets OSHA 

requirements, must be provided. Protection shall be the equivalent of 2-inch planking or other 
solid material of equivalent strength

 Stop blocks must be provided for the leads to prevent the hammer from being raised against the 
head block

 A blocking device, capable of safely supporting the weight of the hammer, will be provided for 
placement in the leads under the hammer at all times while employees are working under the 
hammer

 Provide guards across the top of the head block to prevent the cable from jumping out of the 
sheaves

 When the leads must be inclined in the driving of batter piles, provisions must be made to 
stabilize the leads

 Fixed leads must have a ladder, and adequate rings, or similar attachment points, so the loft 
worker may engage his safety belt lanyard to the leads. If the leads are provided with loft 
platforms(s), protect such platform(s) by standard guardrails

 Steam hose leading to a steam hammer or jet pipe must be securely attached to the hammer 
with an adequate length of at least ¼-inch diameter chain or cable to prevent whipping in the 
event the joint at the hammer is broken. Air hammer hoses must have the same protection as 
required for steam lines

 Safety chains, or equivalent means, are required for each hose connection to prevent the line 
from thrashing around in case the coupling becomes disconnected

 Steam line controls shall consist of two shutoff valves, one of which shall be a quick-acting lever 
type within easy reach of the hammer operator

 Guys, outriggers, thrustouts, or counterbalances will be provided as necessary to maintain 
stability of pile driver rigs
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Equipment
 Engineers and winchmen shall accept signals only from the designated signalmen
 All employees must keep clear when piling is being hoisted into the leads
 When piles are being driven in an excavated pit, the walls of the pit shall be sloped to the angle 

of repose or sheet-piled and braced
 When steel tube piles are being “blown out”, employees shall be kept well beyond the range of 

falling materials
 When it is necessary to cut off the tops of driven piles, pile driving operations shall be 

suspended except where the cutting operations are located at least twice the length of the 
longest pile from the driver

 When driving jacked piles, all access pits must have ladders and bulkheaded curbs to prevent 
material from falling into the pit

SITE CLEARING
Protect employees engaged in site clearing from hazards of irritant and toxic plants and ensure each 
is suitably instructed in the first aid treatment available.

All equipment used in site clearing operations shall be equipped with rollover guards meeting OSHA 
requirements. 

Rider-operated equipment shall be equipped with an overhead and rear canopy guard meeting the 
following requirements:

The overhead covering on this canopy structure shall be ⅛-inch or greater steel plate or ¼-inch 
woven wire mesh with openings no greater than 1 inch, or equivalent.

The opening in the rear of the canopy structure must be covered with not less than ¼-inch woven wire 
mesh with openings no greater than 1 inch.

TRAINING
GCG Construction will ensure that every company driver and every designated observer/ground guide 
is trained in the requirements of this section. Re-training must take place if an employee is observed 
to be in violation of the requirements of this chapter, if an accident or near-miss occurs, or if 
employees are not operating in a safe manner.

Additionally, we will only use training material that is appropriate in content and vocabulary to 
educational level, literacy, and language of employees.
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Implementation
Trainees may operate heavy equipment only: 

 Under the direct supervision of persons who have the knowledge, training, and experience to 
train operators and evaluate their competence

 Where such operation does not endanger the trainee or other employees

Training will consist of a combination of formal instruction (e.g., lecture, discussion, interactive 
computer learning, video tape, written material), practical training (demonstrations performed by 
the trainer and practical exercises performed by the trainee), and evaluation of the operator’s 
performance on the job-site.

All operator training and evaluation will be conducted by persons who have the knowledge, 
training, and experience to train heavy equipment operators and evaluate their competence.

Training Components
GCG Construction’s safety coordinator will ensure that every employee will be trained in the 
following minimum elements:

Equipment-Related Topics 

 The equipment’s safe operations and limitations
 Operating instructions, warnings, and precautions for the types of equipment the operator will be 

authorized to operate
 Differences between the equipment and an automobile
 Equipment controls and instrumentation: where they are located, what they do, and how they 

work
 Engine or motor operation
 Steering and maneuvering
 Visibility (including restrictions due to loading)
 Implement and attachment adaptation, operation, and use limitations
 Equipment capacity
 Vehicle stability
 Any equipment inspection and maintenance that the operator will be required to perform
 Refueling and/or charging and recharging of batteries
 Any other operating instructions, warnings, or precautions listed in the operator’s manual for the 

types of equipment that the employee is being trained to operate
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Workplace-Related Topics 

 Surface conditions and special hazards where the equipment will be operated
 Composition of loads to be carried and load stability
 Load maneuvering, loading, and unloading. (Includes trucks, hoppers, etc.)
 Pedestrian traffic in areas where the equipment will be operated
 Confined areas and other restricted places where equipment will be operated
 Hazardous (classified) locations where the equipment will be operated
 Ramps and other sloped surfaces that could affect the vehicle’s stability
 Closed environments and other areas where insufficient ventilation or poor vehicle maintenance 

could cause buildup of carbon monoxide or diesel exhaust
 Other unique or potentially hazardous environmental conditions in the workplace that could 

affect safe operation

Duplicative Training
If an operator has previously received training in a topic specified in this section, and such training 
is appropriate to the equipment and working conditions encountered, additional training in that 
topic is not required if the operator has been evaluated and found competent to operate the 
equipment safely.

Training Records
Training records will be kept for each employee to certify each operator has been trained and 
evaluated and will include the following information:

 The dates of the training sessions and evaluation
 A written description of the training program
 The names and qualifications of persons conducting the training or evaluation
 The names and job titles of all persons attending the training sessions
 Where the employee received safety training

FORMS AND ATTACHMENTS
On the following pages, please find the following document:

 Heavy Equipment Checklist

This form may be reproduced freely for the purposes of implementing and maintaining a safety and 
health program.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 40-13
239-825-7566

HEAVY EQUIPMENT SAFETY CHECKLIST

INSPECT DAILY AND BEFORE USE ONSITE

Date: ___/___/___ Time: ___:___ am/pm Equipment Type: ____________________

Location: ____________________________ Inspector: __________________________

Item Good Need 
Repair

N/A Item Good Need 
Repair

N/A

Tires/Tracks Blade/ Boom/ 
Ripper 
condition

Hydraulic Oil Exhaust 
system

Hose 
Condition

Transmission 
fluid

Oil leak/lube Brake fluid

Cab, mirrors, 
seat belt and 
glass

Cooling 
system fluid

Horn Windshield 
wipers and 
fluid

Gauges Coupling 
devices and 
connectors

Lights Fan belts/ 
hoses

Turn signals Cables / lines / 
etc.

Backup lights 
and alarm 

Notes:

Brakes

Fire 
extinguisher

Engine oil



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 40-14
239-825-7566



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 41-1
239-825-7566

Hot Tar & Bituminous Roofing

POLICY
The safety and health of each employee is of primary importance to us. GCG Construction is 
committed to maintaining a safe and healthful working environment. Management will provide all 
necessary safeguards, programs, and equipment required to reduce the potential for accidents and 
injuries.

 The foreman or supervisor at every jobsite is responsible for compliance with the safety, health, 
and environmental regulations

 Fully-equipped first aid kits are available at each jobsite
 Firefighting equipment and instruction on its use is provided to deal with possible coal tar, 

asphalt, or torch applied material fires
 GCG Construction gives new employees a safety orientation when they are hired. The 

orientation covers several safety topics, including a review of the employer’s total safety 
program

 After the initial orientation, safety meetings will be held at the beginning of each job and weekly 
thereafter

Safety rules
 Use safe practices
 Ask if you do not understand something
 Do not take chances or shortcuts
 Help others learn safe work practices
 Watch out for the safety of other workers
 Plan your work to avoid injuries
 Always limber up by stretching before starting work
 Keep your mind on your job
 All injuries must be reported immediately
 Do not smoke on the job when flammables are present
 No horseplay is allowed on the job
 Remember: If you are unsure of something, contact your supervisor
 Whenever you arrive at a new job site, make sure someone knows the location of area hospitals 

and emergency centers and the local emergency telephone number

Employee responsibilities
Conduct yourself in a manner that reflects favorably on yourself, your employer, and your industry 
at all times. Extreme care must always be taken to avoid exposing the public to any danger from 
hoisting, fire, or trip hazards. Be aware of the public, because they are often attracted to 
construction sites during the day and after hours.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 41-2
239-825-7566

Provide protection by:

 Securing the lid and spigot or outflow valve on the kettle at night
 Locking or securing trucks and hoisting equipment
 Removing the ladder to prevent access to the roof
 Removing or securing chemicals, adhesives, solvents and flammables
 Looking around the job site for other potential hazards and ways to prevent them

A worker who is not safety conscious is a danger to himself and everyone around him. Leaving 
tools, equipment, and materials lying around, particularly near the roof edge, is inviting someone to 
trip and fall. A worker who treats hot stuff carelessly can splash himself and others.

Make the Jobsite safe

 Safety should always be on your mind. Many hazardous conditions can be eliminated when you 
set up safely and if you think safety

 Minimize the exposure to the building and pedestrians by using barricades, flashing lights, and 
signs when necessary

 Locate equipment where fumes and dust will not be drawn into fresh air intakes and windows of 
nearby buildings

 Check to be sure that you have a first aid kit and fully charged fire extinguisher. Know their 
locations

 Maintain proper clearance from all power lines. Notify the electric company so that overhead 
wires can be covered or de-energized, if necessary

 Find out where the nearest hospital, infirmary, or ambulance service is located. Post the 
telephone numbers where you will be able to find them in a hurry

PERSONAL PROTECTIVE EQUIPMENT
Wear the proper personal protective equipment to protect against personal injury, including head, eye, 
face, foot, hand, hearing, and body protection. Listed below are PPE requirements by job type.

Built-up roofing:
 Long pants with no cuffs that cover the top of the boot
 A long-sleeved shirt, buttoned at the cuff and within one button of the collar
 Boots with thick rubber or composite soles
 Gloves with a snug-fitting cuff
 Goggles or safety glasses
 Full face shield when using a kettle or when handling a hot lugger
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Modified bitumen:
 Long pants with no cuffs that cover the top of the boot
 Cotton or leather gloves with a snug-fitting cuff
 A long-sleeved shirt buttoned at the cuff and within one button of the collar
 Goggles or safety glasses
 Full face shield for kettle use or when handling a hot lugger
 Boots with thick rubber or composite soles

In addition, remember the following:

 Wear a hard hat whenever there is a hazard from above
 Do not wear rings on fingers or any other type of jewelry
 Do not wear earphones because you will not be alert to verbal warnings or requests for help 

from other workers

Check with your supervisor on each job to find out if you will need to use any of 
following:

 Rubber gloves when working with chemicals, solvents, or adhesives
 A respirator
 Goggles or a face shield
 Eye protection

An eye injury or worse yet, the loss of eyesight are something everyone fears. That is why it is so 
important to use proper eye protection. You can minimize the risk of eye injury by wearing proper 
eye protection.

Eye protection:
 Safety glasses (clear, prescription or tinted) with side shields
 Goggles
 Face shields
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Avoiding eye injuries:

 Hot materials, chemicals, power tools, flying nails and tear off debris are some of the biggest 
hazards to the eyes. Always wear the proper eye protection when around these hazards

 Face shields and goggles should be carefully adjusted for fit and comfort. Your eye protection 
should be clean and available for immediate use

 Kettle operators must wear a full-face shield. For additional safety, it is recommended that 
goggles be worn under the shield

 A welding face shield with appropriate shaded lenses should be worn during any welding 
operations

 Goggles must be worn during roof cutting, spudding (remove with a sharp spade-like tool), tear 
off, and roof vacuuming operations

 Plan ahead; make sure the operators around you are not exposed to eye hazards
 Learn basic first aid treatment for an eye injury
 Always know where the eye wash bottle and first aid kit are located
 Tinted safety glasses, where appropriate, may reduce stress on the eyes
 Remember: Eye protection does not do any good unless you use it

Protective Clothing
Full length industrial type work clothing protects against splashing and drippage burns; safeguards 
against sunburn and contributes to more comfortable working conditions by insulating the skin from 
high or low ambient temperatures.

Full- l e n g t h  clothing should be worn at all times. Wear long-sleeved shirts buttoned over the 
glove cuff. Wear long pants with close-fitting cuffs, with trouser length extending below top of work 
boots. Gloves should be tight cuffed since hot bitumen may spill inside gauntlet or flared cuff 
gloves.

Protective heavy-soled, above-ankle height work boots minimize the severity of spillages or the 
possibility of heat transfer when accidentally walking in hot bitumen. Safety shoes or metal foot 
protectors are recommended when handling heavy tools and equipment. Slip resistant soles are 
recommended.

Kettlemen, lugger, and bucket handlers and others exposed to the possibility of splashing and 
spurting of hot coal tar should wear safety glasses with side shields or full face protective 
equipment.

For jobs with high potential for product contact (spills, etc.), disposable coveralls or aprons should 
be considered.

Two important factors to remember when selecting protective clothing for work with any roofing 
product are:

 Generally, no item of personal protective clothing is impermeable
 No protective clothing material is a barrier to all chemicals. When selecting protective 

clothing/gloves, specify chemical resistant classification materials
 Obtain permeation/ degradation values from your protective equipment supplier to ensure 

maximum protection against chemical breakthrough



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 41-5
239-825-7566

Protective Creams
Coal tar-based roofing and waterproofing products have the potential to produce a phototoxic 
reaction on the unprotected skin. Workers handling coal tar based materials in the presence of 
sunlight (ultraviolet radiation) where the potential for skin contact with fumes, liquid or dust is 
present, may experience an enhanced sunburn reaction on uncovered skin surfaces.

A protective cream specifically formulated for coal tar products or a general-purpose cream should 
be applied in conjunction with a sunscreen lotion with a minimum sunscreen rating (SPF) of 25. 
Application should include all potentially exposed skin areas, i.e. face, neck, ears, hands, wrists, 
etc. prior to initial entry into the product handling area. Then, each time the skin areas are 
washed for personal hygiene reasons, i.e., use of tobacco products, food, drink, rest rooms, etc., a 
reapplication should be made prior to entering the product handling area(s).

Safe lifting techniques
Reduce loads when necessary, less weight or smaller bundles. Often an awkward load is as 
damaging as a heavy one.

Sometimes a simple relocation action such as storing heavy stuff at waist level, with lighter 
loads above or below will prevent unwarranted stress on the back.

Use team lifts for the heavier items.

HOT ASPHALT
Kettle
 The dangers associated with kettles and tankers are very real. These vessels contain materials, 

such as hot asphalt or coal tar, that need to be handled with extreme care. It is important to 
always follow safety requirements

 Always wear the proper personal protective equipment
 The propane tanks should be secured in an upright position at least 10 feet (3.05 m) from the 

kettle
 The kettle should be on level ground with the tongue leveled and wheels blocked
 Make sure the kettle lid opens away from the building. Also, check to see that the lid fits tightly
 A warning line should be set up around the kettle area to keep people away
 Make sure the kettle is free of ice and water. Water inside the kettle can pop or flash once the 

asphalt is heated
 Before firing up the kettle, make sure all the vents are open. Check all hoses, gauges, burners 

and other equipment for defects
 Cut the bitumen into hand-sized pieces and place them carefully into the kettle. Always wear the 

appropriate PPE when loading the kettle
 Never light a torch with a disposable lighter or matches. Use a spark lighter
 Increase kettle temperature and add bitumen slowly. Never allow kettle tubes to be exposed. 

This can result in a fire or explosion
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 Keep any debris, discarded packaging, or any combustibles neatly away from the kettle area.
 If there is a fire inside the kettle, close the lid and turn off the burners immediately
 Open spigots and valves slowly. Be careful on windy days because hot bitumen can easily be 

blown around, causing burns
 When carrying buckets of hot asphalt or bitumen on sloped surfaces, do so with the bucket on 

the downhill side
 To avoid splashes, never fill a bucket more than three-quarters full
 Have a 20-pound (9.07 kg) ABC-rated dry chemical fire extinguisher on the roof and two 10-

pound (4.54 kg) ABC-rated dry chemical fire extinguishers on the ground, within 30 feet (9.1 m)

Tanker Safety
 Always make sure the tanker is water-free
 The tanker should be set on level ground. Setting the tanker on an incline could cause the tubes 

to become exposed; this may result in a fire or explosion
 When filling the tanker, allow enough room inside for the expansion of the bitumen during 

heating
 Never fire the burners while the tanker is being filled
 Stand clear of the manhole when filling
 After filling, make sure the manhole cover is securely closed before moving the tanker
 When firing up the tanker, there should be at least 6 inches (15.2 cm) of bitumen covering the 

tubes
 Verify the accuracy of the automatic thermostat manually with a hand-held thermostat
 Heat the tanker slowly, especially if there is cold bitumen inside
 Never allow the vent pipe to become plugged. A building of vapors could cause an explosion
 When transporting a tanker that has recently been emptied, allow time for the tubes to cool
 Have two 20-pound (9.07 kg) ABC-rated fire extinguishers on hand

Hot Pipes
 Hot pipes should be set up as vertically as possible to avoid bowing
 Make sure the pipes are clean and dry, all joints and unions are in good condition and secure
 Insulating the pipes, especially during cold weather or where the pipe is extended a substantial 

distance, helps to maintain proper bitumen temperature and control excess fumes
 The end of the pipe should be connected to a 120-degree elbow pipe and a flexible discharge 

hose
 Never clean a pipe by heating it with a propane torch. The pipe can explode
 Hot pipes that must be extended a substantial distance should be supported
 Tie off the pipe to a guardrails or other support immediately  after placing it on the roof
 Guardrails should be erected at least 4 feet (1.22 m) on either side of the pipeline
 If possible, it is a good idea to place a tarp on the side of the building next to the pipe to prevent 

leakage from hitting the building
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Luggers
 Always make sure there is no water or moisture in the lugger. Keep the filler neck covered when 

not in use
 Never fill a lugger or mop bucket more than three-quarters full. Anything over this limit is easy to 

splash or spill
 Always chock the wheel or set the brakes while filling the lugger
 Always check the path of travel and make sure it is level and clear of debris before moving the 

lugger
 Be sure the lugger’s wheels are free of debris and can turn easily to minimize the possibility of it 

overturning
 Operators must wear appropriate PPE

Hoisting
 Roofers hoisting jack must be constructed to withstand the contemplated load to be hoisted. 

The beam from counter balance point to heel of jack must be at least 3/4 the length of the entire 
beam

 Hoisting jack must be counterweighted with a minimum of three times the contemplated 
maximum load to be lifted

 Counterweight must be securely fastened to heel of jack to prevent displacement, or the jack 
must be fastened by means of lashing, bolting, or other means to prevent displacement

 A steel collar or U-bolt and shackle on head of the hoisting jack must be provided for attachment 
of pulley

 Hoisting pulleys must be of steel construction
 Where materials are hoisted by hand, the hoist line must be not less than five-eighths manila 

rope, or the equivalent. Where machine hoist is used the hoist line must be wire rope
 Hoisting hooks must be of cast or forged steel heavy enough to prevent straightening under a 

load
 Workers must not stand under load when material or hot asphalt is being hoisted
 Hot asphalt must be kept at a safe level in buckets for carrying and hoisting



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 41-8
239-825-7566

Asphalt Fumes
 Asphalt fumes can be an irritant of the eyes, nose, throat, and lungs. Use safe work practices. 

Reduce exposure to asphalt fumes
 If possible, the kettle should be placed downwind of roofing employees and any occupied 

building
 Keep the kettle and tanker openings closed as much as possible. This will allow the asphalt to 

heat quicker and keep fumes to a minimum
 Use insulated hot pipes and luggers
 Never overheat asphalt. Maintaining the kettle at the proper temperature (between 425°F 

[218°C] and 550°F [288°C]) prevents the emission of excessive amounts of fumes. Verify proper 
equiviscous temperature (EVT) ranges for the type of bitumen used

 As a rule of thumb, check the asphalt packaging or manifest from the supplier if you are using a 
tanker, for the EVT and the flash point. You may heat the asphalt 50 degrees higher than the 
EVT, if necessary, as long as you stay 25 degrees below the flash point

 It is important for rooftop workers to periodically check the temperature of the asphalt to ensure 
the proper EVT. Depending on the outcome, the rooftop worker must inform the kettlemen to 
raise or lower the temperature accordingly

 Remember, the lower the temperature, the fewer fumes is produced
 If possible, air intakes and windows of buildings downwind of the kettle should be closed
 Work upwind of the asphalt operation whenever possible

Propane Torches
 Torches are extremely dangerous tools. Torch heads reach temperatures of 2,000°F (1093°C). 

A moment of carelessness can result in serious injury or property damage
 Make sure you completely understand how to operate a torch before using one
 Always inspect the torch head, valves, hoses, gauges, connections and fittings for any defects. 

Never use any equipment, including LP gas cylinders, unless they are in good working order
 Observe all of the manufacturer’s guidelines
 Do not use torches near combustible materials. Be especially cautious on structures with wood 

decks or large amounts of lint and dust, such as laundries, paper mills, etc
 Never leave a lit torch unattended
 Never point a torch at anyone
 Always keep propane cylinders at least 10 feet (3.05 m) away from any torch
 Only use a spark lighter to ignite the torch; never use a match or cigarette lighter
 When you are finished with the torch, close the propane container valve and allow the propane 

remaining in the hose to burn off
 The supervisor or his designee should walk the roof for at least one hour after the last torch has 

been turned off to check for hot spots and smoldering fires. It is also a good idea to check inside 
the building; especially the underside of the deck whenever possible; for early signs of fire
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 Wear leather gloves and eye protection when working with torches
 Liquefied Petroleum (LP) Gas Cylinders
 Cylinders should be marked “flammable gas”
 Cylinders should not be dropped or allowed to strike each other
 When storing, using or transporting cylinders, keep them securely fastened in an upright 

position and be sure that the container valve is closed and covered with a safety cap or collar
 Do not store LP cylinders indoors
 Never hoist cylinders by attaching lines to valves or collars
 Cylinders should be moved by means of a hand truck. If it is absolutely necessary to move one 

by hand, roll it on its edge; never drag it
 Make sure the pressure regulator is properly adjusted and is not damaged
 Check the hose prior to use for cuts, cracks or worn places
 When in doubt, always consider cylinders to be full and handle them accordingly
 When not in use, turn off the fuel supply at the tank
 When in use, keep all LP gas tanks at least 10 feet (3.048 m) away from the kettle
 Keep bulk propane and storage tanks at least 25 feet (7.620 m) away from the kettle, tanker or 

building
 If a propane cylinder frosts, it means the cylinder is too small. Never turn it on its side or use a 

torch to defrost the cylinder

Torch-Applied Modified Bitumen Membranes
 When applying torch-applied modified bitumen membranes, be aware of the fire danger. 

Because of the amount of heat used for application, there is a greater fire hazard than in most 
other types of operations

 Always wear the proper personal protective equipment. Check with your supervisor before 
starting

 Make sure to have dry chemical or foam fire extinguishers readily available at every work area. 
Also, make sure everyone is trained in their operation

 A supervisor should always conduct a fire watch for at least one hour after the last torch has 
been turned off. The supervisor should be looking for hot spots in the areas worked on that day. 
It is also a good idea to check the inside of the building for early warning signs of fire

 Use extreme caution when torching around wood framing or wood substrates. Never torch 
directly to a flammable substrate

 Remember to store the propane tanks and torches safely and securely at the end of the 
workday

 Never direct a propane torch into a blind area

Fire Safety
A fire can be deadly. By incorporating a few commonsense principles, fire hazards can be reduced 
significantly.

Remember: Fires start when the three elements of the fire triangle are present. These elements 
are heat, fuel (wood, paper, gas or other flammables) and oxygen. Avoiding fires means; not 
allowing all three to combine.
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Handling an Emergency
 Know how to exit a roof in case of fire
 Know where the fire extinguishers are located
 If you are trained in first aid or CPR, you may want to offer assistance in an emergency

Storage of Flammables
 Always keep flammables away from any ignition sources, such as heat, flames or smoking 

materials
 Make sure there is good ventilation in the storage area
 Always keep fire doors and walkways clear
 Do not store flammable and combustible liquids near stairways or exits
 No more than 25 gallons (94.75 l) of flammables or combustible liquids may be stored indoors in 

a room outside of an approved storage cabinet
 No more than 60 gallons (227.4 l) of flammable and no more than 120 gallons (454.8 l) of 

combustible liquids may be stored in a single cabinet, and no more than three cabinets may be 
located in a single storage area

 Outdoor portable storage tanks containing flammable or combustible liquids must be stored at 
least 20 feet (6.1 m) from any building

 Always keep flammable liquids in an approved safety container when not in use
 Always bond and ground containers when transferring materials to prevent a buildup of static 

electricity, which potentially could create a spark
 The bond wire connecting the two containers should be set up prior to the transfer. The ground 

wire should be connected to one of the containers and to a proper ground. The ground will 
eliminate any static electrical charges created

Fire Extinguishers
Fire classes are based upon the item that is burning:

A—for fires involving wood or paper 

B—for flammable liquids and gas fires 

C—for electrical fires

D—for combustible metals, such as magnesium or sodium

 Be sure to use the right type of extinguisher. An ABC-rated fire extinguisher is the best to have 
on hand because it will put out almost all types of fire encountered in the roofing workplace

 All fire extinguishers must be inspected monthly and records maintained indicating the date of 
inspection and the inspector’s name or initials

 Know where the fire extinguishers are located on each job and how to use them
 Familiarize yourself with the operation of the fire extinguisher(s) on the job by reading the 

instruction labels
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Memorize the PASS system for extinguishing a fire.

P—Pull the pin

A—Aim the nozzle at the base of the fire

S—Squeeze the handle

S—Sweep from side to side to cover the entire fire

Housekeeping
 One of the easiest ways to prevent accidents is to maintain a neat and orderly job site. Take 

pride in maintaining a clean work site
 Materials must be neatly stacked and placed away from foot traffic
 Materials and equipment should not be stored within 6 feet (1.83 m) from the edge of the roof
 Tools and equipment must be put away after use
 Where necessary, wheels on rolling equipment should be blocked
 Trash and scraps are fire hazards and must be collected and disposed of immediately
 All flammable liquids must be stored in an approved safety can
 The kettlemen must give particular attention to the orderliness of the kettle area
 Place a large sheet of plywood or cardboard under the kettle
 Dispose of wrappers and tins promptly
 Keep the materials stacked and organized
 Make sure propane cylinders are tied or chained upright at least 10 feet (3.05 m) from the kettle
 Clean up any spilled fuel or flammable liquids
 Kettle lids should open away from buildings to help keep fumes away from the buildings

Walking/Working surface
 Before tearing off, check the underside for dangerous areas
 A good faith survey to determine the presence of asbestos may be required; verify if it has been 

done and follow proper procedures if asbestos is present
 Frost, snow, and rain can make a surface very slippery. Proceed with caution
 Floor holes and openings must be covered and marked, guardrails must be erected around it, or 

workers must wear personal fall arrest equipment
 A cover must be secured and able to withstand twice the intended load of workers and 

equipment
 Do not remove a cover without the okay of your supervisor. Immediately re-cover the hole when 

the roofing or flashing work is complete
 Always properly secure any loads stored on the roof deck
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WEATHER
During outdoor work, such as roofing, weather is always a concern. If severe weather strikes, know 
what to do to protect yourself, your coworkers, equipment, and materials. Watch for changing 
weather. If possible, listen to weather forecasts on the radio; this can provide you with advance 
warning of severe wind or rain. Most importantly, listen to your supervisor. If he or she tells you to 
come off the roof, do not wait; make your way to shelter immediately.

Your first responsibility is to ensure the safety of yourself and your fellow employees. However, if 
possible, try to prevent property damage to equipment, materials, and the building itself. This may 
require placing a tarp over equipment or exposed areas of the roof before a storm hits. Taking the 
time to prevent water or wind damage can save thousands of dollars in property damage.

Rain
 Wear shoes/boots that will not slip in wet weather
 Wear appropriate rain gear that will keep you dry
 If you encounter lightning, high winds, hail or heavy rain, seek shelter immediately
 If possible, cover any materials, tools, or equipment with plastic sheeting, tarps, or other 

waterproof material to prevent water damage. Have enough to cover any exposed areas of the 
roof to prevent water damage to the roof or the interior of the building

 Make sure any roof drains are clear of debris and unplugged. Good housekeeping will help roof 
drains remain clear of debris

Wind
 Wind can be the most dangerous element you will face in roofing. It is important that you 

understand the hazards and know how to avoid injury
 If possible, secure any materials on the ground and those that could be blown off the roof
 If your supervisor warns you to leave the roof, do so immediately; do not wait to finish another 

duty
 Watch for severe weather approaching
 Leave the roof if excessive winds pick up. Seek shelter immediately

FALL PROTECTION
One of the greatest hazards that a roofer faces is falling. Falls happen very quickly. Each employee 
has been trained in proper fall protection.

Fall Protection Work Plan:
 Identify all fall hazards in the work area
 Eliminate and control the fall hazards
 Correct procedures for assembly, maintenance, inspection and disassembly of fall protection 

systems used
 Correct procedures for handling, storage, and securing of tools and materials used
 Overhead protection provided
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Guardrails
 The top rail must be able to withstand a load of 200 pounds
 The guardrail must not have surfaces that could puncture or lacerate employees or snag their 

clothing
 If wire rope is used, it should be flagged every 6 feet (1.83 m)
 If a guardrail is used in a hoisting area, a chain, gate, or removable guardrail must be placed 

across the opening when hoisting operations are not taking place
 Steel or plastic banding cannot be used for top rails or midrails
 Guardrails must be used at all material handling areas, such as hoists, trash chutes, crane 

landing areas and bitumen outlet pipes
 Parapets must be at least 39 inches (1 m) high before guardrails are not required

Fall Restraint System
 A personal fall restraint system consists of a body harness, lanyard, and anchorage point
 All harness and lanyard hardware must be capable of withstanding a tensile loading of 4,000 

pounds (1,800 kg) without cracking, breaking, or taking a permanent deformation
 Anchorage points used for fall restraint must be capable of supporting 4 times the intended load
 Restraint protection must be rigged to allow movement of employees only as far as the sides 

and edges of the walking/ working surface
 Components of fall restraint equipment must be inspected before each use for mildew, wear, 

damage, and other deterioration
 Components found to be defective must be removed from service if their function or strength 

has been adversely affected

Warning Line System
The warning line system can be used to provide fall protection on roofs with slopes of 4-in-12 
(vertical to horizontal) or less. The warning line system must be erected on all open sides of the 
work area and consist of stanchion posts with flagged wire, rope or chain.

 When mechanical equipment is not being used, the warning line must be erected at least 6 feet 
(1.83 m) from the roof edge

 If mechanical equipment is being used, the warning line must be erected at least 6 feet (1.83 m) 
from roof edge parallel to the direction of travel and at least 10 feet (3.05 m) from the roof edge 
perpendicular to the direction of travel

 Warning lines must have a minimum tensile strength of 200 pounds (90 kilograms)
 Warning lines should consist of a strong rope, wire or chain flagged at 6-foot (1.83 m) intervals 

with high visibility material and should be at least 36 inches (91 cm) but not more than 42 inches 
(1.07 m) from the surface
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 The stanchions must be capable of withstanding 16 pounds (7.3 kg) of tipping force before 
falling over

 Employees are not allowed to enter the area between the warning line and the roof edge unless 
performing work in that area

 Access areas that are not in use should be blocked off with a rope, chain, wire or other 
barricade

 Employees working outside of the warning line must be protected with a personal fall arrest 
system or a safety monitoring system

 Do not store material or use mechanical equipment outside the warning line

Safety Monitoring System
The safety monitoring system (SMS) is a fall protection system where a competent person 
monitors workers and warns them when they are working in an unsafe manner or appear to be 
unaware of fall hazards. This system can be used as an exclusive fall protection system on 
roofs 50 feet (15.24 m) or less in width. It can also be used in conjunction with a warning line 
system (WLS) when crewmembers are working outside the warning line. Mechanical equipment 
cannot be used or stored when using the SMS. The safety monitor system may not be used 
when adverse weather conditions create additional hazards.

The safety monitor must:

 Be a competent person able to recognize potential fall hazards
 Have control authority over the work as it relates to fall protection
 Be instantly distinguishable from members of the work crew
 Be positioned to have a clear, unobstructed view of employees and be close enough to orally 

communicate with employees
 Supervise no more than eight exposed workers at one time
 Have no other duties
 Warn the employee(s) when it appears that the employee(s) are unaware of a fall hazard or is 

acting in an unsafe manner
 When using the safety monitoring system, the following information must be included in the 

work site fall protection work plan
 The name of the safety monitor
 His or her training in both the safety monitor system and warning line system
 While working in the control zone, employees must wear highly visible, distinguishable and 

uniform apparel to distinguish them from other workers
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Fall Arrest System
A personal fall arrest system consists of an approved full body harness, a lanyard, a safety line, 
and an anchorage point.

Fall protection devices must be inspected for wear, damage, or deterioration before each use. 
Check for broken or deformed snap hooks or D-rings. Defective components must be removed 
from service if their function or strength has been adversely affected.

A personal fall arrest system that has been used to arrest a fall must be immediately removed from 
service and not used again until inspected and determined by a competent person to be 
undamaged and suitable for reuse.

An anchorage must be able to support a weight of at least 5,000 pounds (2268 kg) for each 
worker attached. Anchorages may not be attached to platforms, guardrails, or hoists.

Avoid tying off around rough or sharp edges to protect safety lines and lanyards against being 
cut or abraded.

Fall arrest system requirements:

 An employee’s fall must be limited to 6 feet (1.83 m)
 Employees who fall must be rescued promptly
 Always use locking snap hooks or D-rings
 If vertical lifelines are used, each person must be attached to a separate lifeline
 The attachment point of the body harness must always be located in the center of the wearer’s 

back near shoulder level, or above the wearer’s head
 Hardware must be drop forged, pressed or formed steel or made of materials equivalent in 

strength
 Hardware must have a corrosion resistant finish and all surfaces must be smooth to prevent 

damage to the attached body harness or lanyard

Safety Net System
 The safety net should be installed as close to the working surface as possible, but not more 

than 30 feet (9.1 m) below it
 Safety nets must not have any openings greater than 36 square inches (230 cm²) or longer than 

6 inches (15 cm) on any side
 The safety net must be drop-tested after installation, relocation, repairs, or at least every six 

months if not moved. The drop test should consist of a 400-pound (180 kg) sandbag dropped 
from the working surface

 Safety nets should be installed with enough ground clearance so that a person falling into the 
net will not touch the ground

 Defective nets may not be used. Nets must be checked for defects weekly and after any 
occurrence

 Objects that fall into the net must be removed immediately
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Catch Platform
A catch platform must be installed within 10 vertical feet (3.05 m) of the work area.

The catch platform width must be equal to the distance of the fall, but must never be less than 45 
inches (114.3 cm) wide and must be equipped with standard guardrails on all open sides.

Scaffolds
 Inspect the scaffold before starting work to make sure the handrails, midrails, toeboards and 

decking are in place
 A scaffold may only be erected, moved, altered or dismantled under the supervision of a 

competent person
 Maximum feasible fall protection must be used when erecting or dismantling scaffolds
 The base of the scaffold should be firmly in place and on a level area; the wheels on movable 

scaffolds should be locked
 Place a toeboard on the scaffold when using tools or other objects that could fall
 The working level of scaffolding must be completely planked. The planks should be placed so 

there is no space between them to allow tools or materials to fall through
 Scaffolds 10 feet (3.05 m) or more in height must incorporate a fall protection system consisting 

of guardrails or personal fall arrest systems
 Never place ladders or other makeshift devices on scaffolds to access higher elevations.
 Use a ladder or stairs to climb a scaffold
 Never ride on a mobile scaffold that is being moved; remove or secure any tools or materials on 

the scaffold before moving it. Be certain to chock the wheels before climbing on the scaffold
 Always be aware of electrical lines and make sure that the scaffold never touches or comes 

close to one
 Never load a scaffold beyond its intended maximum load
 Mobile scaffolds must not exceed a 4:1 height-to-width ratio
 Scaffolds must be properly secured to the building every 26 feet (7.93 m) vertically and 30 feet 

(9.14 m) horizontally
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Ladders
 Portable ladder side rails must extend 3 feet (90 cm) above the landing surface and be secured 

at the top to prevent slipping
 Always inspect the ladder, rungs and rails at regular intervals for any cracks, defects, or 

corroded materials. Any ladders found to have defects must be taken out of service and tagged 
“Do Not Use”

 Never use a ladder with split or missing rungs
 Never use a ladder with grease, oil or any other slippery substance on the rungs or rails
 Ascend and descend while facing the ladder
 Do not carry anything up or down a ladder that could cause a fall. Both hands must be free to 

hold the ladder
 Check to make sure you don’t exceed the manufacturer’s intended load limitations
 The area around the top and bottom of the ladder must be kept clear
 Do not use a step ladder as a straight ladder
 All ladders must be equipped with safety (non-skid) feet
 The ladder base should be 1 foot (.3 m) away from the building for every 4 feet (1.2 m) in 

vertical height

EQUIPMENT SAFETY
The proper use of equipment and tools will make your job safer and more efficient. Before using tools, 
make sure you have been properly trained and fully understand their operation. Improperly maintained 
tools and equipment lead to accidents, so please take the time to learn how to properly care for them.

 Inspect tools and equipment before and after each use for defects or problems
 Immediately remove from service any tagged item that needs attention
 Always lock-out and tag-out a machine before repairing or cleaning it
 Always select the right tool or equipment for the job; don’t take shortcuts
 Always use appropriate personal protective equipment
 Always be sure that the guards are properly in place and working properly

Hand Tools
 Hand tools are those that are manually powered, including everything from screwdrivers to 

handsaws
 Do not use any tool with a cracked, loose or splintered handle
 Wear appropriate personal protective equipment, such as safety glasses and gloves
 Never use a tool as a pry bar (unless it is intended for that purpose)
 Maintain tools in good condition, e.g., properly sharpened, cleaned and lubricated
 Be aware that sparks caused by metal hand tools can be an ignition source for nearby 

flammables
 Do not use chisels with mushroomed heads
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Power Tools
 Consult the owner’s manual for proper use, maintenance and repair instructions
 Never carry a tool by its cord or hose
 Wear eye and hearing protection, as required
 Never operate power tools while wearing loose clothing, jewelry or anything else that could 

catch in moving parts
 Never remove safety guards, except during maintenance and cleaning. When you do remove a 

guard, immediately replace it upon completion. Never turn the tool on while the guard is 
removed

 Never modify safety guards
 Keep your fingers away from moving parts. Always turn off the equipment before removing any 

debris
 Do not use or store tools in wet or damp locations
 Operate gasoline tools only in a well-ventilated area or outdoors
 Always use safety cans for flammable and combustible liquids
 Turn off gasoline-powered equipment before refueling
 Be aware of and warn others while operating a tool or piece of equipment that can shoot objects 

at very high speeds, such as pneumatic or powder actuated tools

Cranes
 It is important to remember that anyone operating a crane must be competent and thoroughly 

trained. The operator must always know the weight of the load before lifting and whether it is 
within the weight capacity of the crane. A competent person must inspect all cranes on a regular 
basis. Critical parts such as slings, chains, ropes, hooks, hydraulic system components and 
other operating components must be inspected before each use. Inspection records must also 
be maintained

 Load rating charts must be conspicuously posted on all equipment. Instructions or warnings 
must be visible to the operator while at the control station

 Remember, if a crane has a telescoping boom, the load rating will change according to the 
boom length and angle: The load rating will decrease as the boom is extended and brought 
closer to the horizontal plane

 Maintain a minimum distance of 10 feet (3.05 m) around power lines
 Review all hand signals between the crane operator and other personnel responsible for 

transporting materials or equipment from ground to roof. An illustration of the hand signals must 
be posted on the job site. If a view is totally obstructed, the use of wireless headsets or other 
two-way communications may be appropriate

 Always plan a lift so that obstacle clearance is maintained and load restrictions are not 
exceeded
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 Outriggers on mobile cranes must be deployed onto a firm surface to level the crane.
 Slings, hoisting wires, chains and ropes must always be free of kinks
 Check that the load is well-secured and balanced by lifting just off the ground for a moment 

before the lift
 Never carry a load over people
 Ground personnel must wear hard hats and stay out from under overhead loads
 Be aware of any ground-level weight constraints from underground parking areas, basements or 

subway systems
 Make sure the crane is resting on a surface that can handle the weight

Hoists
 Inspect the hoist daily. Look for frayed cables, broken welds, bent struts, or faulty mechanical 

parts. Make sure guards are intact and in place
 If possible, set materials on a pallet to make handling them easier
 Never leave a suspended load unattended
 Slings, hooks and rigging should be inspected prior to each use
 Check to make sure the hoisting area is free of debris
 Use barricades to limit pedestrian travel near the hoisting area
 Do not exceed the rated capacity of the hoist
 Do not assume that your equipment is in the same condition as when you last used it
 Rig loads with properly rated slings and safety hooks. Safety hooks must be equipped with a 

spring-loaded latch. Lift the load momentarily to check the securement of the load and its 
balance

 Always use enough counterweight. As a rule of thumb, use 2 pounds (0.90 kg) of counterweight 
for every 1 pound (0.45 kg) of load. Do not use construction materials as counterweight, or 
materials that flow, such as water or sand. Always follow the manufacturer’s specifications

 All ground personnel must wear hard hats. Stay out from under suspended loads

Conveyors
All conveyors must have an emergency shutoff, such as a pull cord. Before operating the 
conveyor, make a mental note of where the emergency shutoff is located in case of an emergency.

 Do not wear loose clothing, jewelry or other items that can become caught in conveyors
 Never ride or climb a conveyor
 Do not operate a conveyor unless you have been trained in its operation
 Never load a conveyor beyond its capacity
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Maintenance
It is important to follow all proper maintenance procedures for tools and equipment. When 
maintenance procedures are not followed, the equipment wears out quickly and can become 
hazardous.

 Do not allow saws, blades, and cutting tools to become dull. Sharpen them periodically, 
especially after heavy use

 Check electrical equipment cords prior to each use for cut or frayed wires or loose or missing 
ground plugs

 Consult and follow the manufacturer’s owner’s manual for instructions on proper maintenance
 Make sure all moving parts are properly oiled and greased
 Any broken or defective equipment must be immediately tagged and taken out of service until it 

is properly repaired
 Gasoline engines should have their oil changed at frequent intervals
 Air-cooled engines must have their cooling fins kept free of asphalt and other debris. Make sure 

they are cleaned regularly

Forklifts
 OSHA requires all forklift operators to be trained before driving a forklift
 Make sure the backup signals, horns and lights are working properly before operating
 Forklift drivers should always be aware of overhead structures
 Be aware of electrical lines and maintain a distance of at least 10 feet (3.05 m)
 Never allow anyone to ride on the forks or anyplace else where a seat has not been provided
 Only stable or safely arranged loads should be handled
 Turn off the engine when refueling
 Never drive up to anyone standing in front of fixed objects, such as benches or walls. If you do 

not stop fast enough, you could pin them against the object
 All ground personnel must wear hard hats and stay out from under loads
 Do not place arms or legs between the mast and the forklift
 Never leave a forklift with an elevated load unattended. You should lower the load, set the 

brakes and turn off the engine before leaving
 Always block the wheels of the forklift and set the parking brake when not in use
 All forklifts must have falling object protection (FOPS) for the driver
 Wear the seat belt at all times if the forklift is equipped with one
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Hazard Communication
Always:

 Maintain a list of all hazardous chemicals available on the job
 Ensure that containers are labeled
 Recognize and safely handle hazardous materials
 Know what to do in case of an accident
 Read and understand the safety data sheets (SDS)

Safety Data Sheets
The information you will need for the safe handling of chemicals and hazardous materials is 
contained on the safety data sheets (SDS). OSHA requires an SDS for every product containing a 
hazardous substance. The SDS must be centrally located for easy access. The purpose of the 
SDS is to:

 Identify the product
 Explain the physical and chemical characteristics of the hazardous material
 Explain the health hazards of the hazardous material
 Provide general precaution for safe handling
 Advise on the appropriate personal protective equipment
 Provide procedures for spills, cleanups and proper disposal of material and/or containers
 Explain emergency and first aid procedures
 List the name, address and telephone number of the manufacturer or responsible party that can 

explain additional information, including emergency procedures

Container Labeling
All hazardous substance containers are required to be labeled. This should be provided by the 
manufacturer or by the supplier. If there is no label, report this to your supervisor, who will notify 
the supplier. Refer to the MSDS for information, regarding the properties and safe handling of 
the chemical. Substances placed in temporary containers such as gasoline cans also need to be 
labeled. The label should be prominently displayed and contain the following information:

 The identity of the hazardous materials
 Appropriate hazard warnings, such as “danger,” “warning”, or “caution”
 The name and address of the manufacturer or the responsible party

Solvents and adhesives are some of the most hazardous substances that roof mechanics 
encounter. Because these materials are used so frequently, workers do not always realize the 
dangers they present. If proper precautions are not used, a worker can easily be overcome by their 
fumes or vapors or be severely burned. Remember to think through a task before you perform it. In 
most cases, common sense will be your best guide to avoiding problems.
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Storage
 Read the manufacturer’s label or Material Safety Data Sheet (MSDS) for the required storage 

specifications
 Fire extinguishers must be accessible at all times
 Make sure that the containers are securely stored where the labels are easy to read
 Post “No Smoking” signs. If several containers of the same material are stored in an area, one 

large and easy-to-read label may be placed in an obvious location
 Always make sure the lids and tops of all solvents and adhesives are tightly closed before 

storing
 Store the different solvents and adhesives separately and away from other chemicals
 Immediately and promptly dispose of all empty pails and containers
 Flammable materials should not be stored near building stairways or exits

Safe Handling
 When working with solvents or adhesives, always wear the proper personal protective 

equipment
 Always check SDS for proper gloves
 Make sure the work area is well ventilated. If the area is not well-ventilated, use fans to help 

circulate the air
 Wear respiratory protection when required
 Read the label and follow the manufacturer’s recommendations for applications and handling.
 Never smoke around solvents and adhesives; the vapors can ignite
 Avoid open flames
 Always be aware of other trades in the work area. Acetylene, electric welders and other flame-

producing equipment may ignite solvent vapors
 Check to see that fire extinguishers are easily accessible

When cleaning tools, use non-solvent-based cleaners if possible. If you use solvents, remember to 
check the SDS and wear gloves, goggles and any other personal protective equipment required. 
Work in a well-ventilated area. Wear respiratory protection when required. Properly dispose of the 
rags used for cleaning.
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ELECTRICAL
The use of electrical tools is common. They make many jobs easier and more efficient.

Electricity presents additional hazards. Not only are electrical tools and power cords a hazard, 
everyone must also be aware of power lines and other sources of electricity found on a job site. It 
only requires a split second of carelessness for an electrocution to occur. All electrical tools must be 
protected by either a ground fault circuit interrupter (GFCI) or an assured grounding program.

Ground Fault Circuit Interrupter
A ground fault circuit interrupter (GFCI) is designed to trip or interrupt electrical current very quickly 
to prevent shock or electrocution. Check the GFCI regularly with the “Test” and “Reset” buttons.

If a GFCI is found to be defective, it should be immediately removed from service and 
replaced. A GFCI must be used to protect all electrical tools and extension cords. To accomplish 
this, it must be placed at the power source.

Assured Grounding Program
An assured grounding program covers all receptacles that are not part of the permanent wiring of 
the building or structure, including all cord sets and any equipment connected by cord and plug. 
OSHA requires two tests. The first is a continuity test to ensure that the equipment grounding 
conductor is continuous. The second is performed on receptacles and plugs to make sure the 
equipment grounding conductor is connected to its proper terminal. These tests must be 
conducted quarterly for tools and cords, and every six months for receptacles.

 All extension cords are to be inspected before each day’s use
 Any cords that are frayed, cut or have exposed wires must be removed from service and tagged
 Only use three-prong double-insulated extension cords
 Make sure the grounding pin is present and connected. If not, the extension cord must be taken 

out of service
 Extension cords should not be attached to the surface of any building
 The following are safety requirements for tools:
o All power tools must be the three-pronged type, unless the tool is double-insulated and clearly 

marked as such
o Tools that are not double-insulated must be included in the assured grounding program
o Make sure the ground wire on any three-prong, non-double insulated power tool is present and 

functioning properly. This can be checked with continuity testing
o Check all cords. If the insulation is exposed in any way, the power tool or extension cord must 

be taken out of service
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Vehicle Operations
 Always check the load before you drive to ensure proper distribution, tie down and securement. 

If you are transporting LP gas cylinders, they must be secured in an upright position
 Always have a fire extinguisher and a first aid kit in the cab of the truck
 Be sure the backup alarm is functioning properly
 When backing up, have an outside observer direct the truck if you are unable to see behind you
 If you a towing a trailer, make sure the hitches and safety chains are in good condition and 

securely attached. Test the taillights and brakes to ensure that all are operational
 When towing, remember to allow an extra margin of distance to stop
 Use extra caution in adverse weather conditions
 Close the kettle lid securely before towing
 If you involved in an accident, report it to your office immediately
 Learn and follow the requirements for record keeping and maintenance as specified by the 

DOT’s Federal Motor Carrier Safety Regulations
 Report all traffic violations to your company
 Always wear your seatbelt
 Observe all posted speed limits
 When driving, always maintain a proper stopping distance between your vehicle and the car in 

front of you

HEALTH & HYGIENE
Personal health and hygiene is an important part of your daily routine, both on and off the job. 
Improper hygiene could cause illness, which may result in lost productivity.

 Change and wear clean clothing on a daily basis
 Always wash your hands before eating or smoking and immediately following work
 Keep your shoes dry and wear clean socks daily. In the summer, wear cotton socks; wear 

layers in winter
 Do not reuse any disposable ear plugs
 Keep all personal protective equipment, such as face masks, respirators, goggles and reusable 

ear plugs clean and in good working condition
 Do not trade or lend your personal safety equipment to others
 Get plenty of rest on work nights
 If you are sick, stay home until you have recovered. Going to work will only worsen your 

condition and you could infect other employees
 Potable (Drinkable) Water
 An adequate supply of potable (drinkable) water is required at all job sites
 You must have a marked, dedicated and clean container to use for dispensing potable water
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 The container must be equipped with a tap to dispense fresh water.
 The container must have a lid that can be closed to prevent dipping cups into the water.
 Never drink directly out of the tap.
 Individual drinking cups should be provided. The cups must be stored in a sanitary container. 

The cups must be disposed of in a trash receptacle.
 Empty the waste container each day. Allow container to dry before using it the next day.
 Never use the container to store tools or anything else at the end of the day.

Burn Prevention & Treatment
Any material maintained at elevated temperatures must be handled carefully to prevent burns. The 
following can be of assistance in burn prevention:

 To prevent spillage, do not overload kettles, luggers, buckets, or double stack pallet
 Instruct employees on the necessity of keeping skin covered and be alert for carelessness and 

safety violations such as rolled-up sleeves, removing shirts, wearing tennis shoes, failure to 
wear gloves, etc

 Maintain fresh water in close proximity to kettles, tankers and work areas in order to promptly 
saturate and cool any bitumen spillage on the skin

 For contact with molten product, do not remove contaminated clothing. Flush skin immediately 
with large amounts of cold water. If possible, submerge area in cold water. Pack with ice. Seek 
medical aid

 For eye burns, immediately flush with large amounts of water for at least 15 minutes. 
Immediately seek medical aid

 In the event of extensive burns, treat as for shock by assisting the victim to a prone position; 
head slightly lower than the feet. Victim should be taken immediately to the nearest hospital for 
treatment

FIRST AID
Accidents and injuries require some type of first aid. If needed, call for medical assistance as soon as 
possible. Remember; always notify your supervisor of all accidents or injuries.

OSHA requires that all crew leaders, supervisors, or persons in direct charge of one or more 
employees must have a valid first-aid certificate. In addition, each employer must have a person 
holding a valid first-aid certificate at all worksite where a crew is present. (A crew is defined as two or 
more employees working at any worksite.)

First aid supplies must be available at every job site. The supplies must be appropriate to the work 
setting and easily accessible to all employees. Additionally, every vehicle used to transport work 
crews must be equipped with first aid supplies.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 41-26
239-825-7566

RESPIRATOR TRAINING& INFORMATION
Our company will provide effective training to employees who are required to use respirators. The 
training will be comprehensive, understandable, and recur annually and more often if necessary. 
GCG Construction will also provide the basic information on respirators to employees who wear 
respirators when not required by this section or by GCG Construction to do so.

GCG Construction will ensure that each employee can demonstrate knowledge of at least the 
following:

 Why the respirator is necessary and how improper fit, usage, or maintenance can compromise 
the protective effect of the respirator

 What the limitations and capabilities of the respirator are
 How to use the respirator effectively in emergency situations, including situations in which the 

respirator malfunctions
 How to inspect, put on and remove, use, and check the seals of the respirator
 What the procedures are for maintenance and storage of the respirator
 How to recognize medical signs and symptoms that may limit or prevent the effective use of 

respirators
 The general requirements of this section
 The training shall be conducted in a manner that is understandable to the employee
 GCG Construction shall provide the training prior to requiring the employee to use a respirator in 

the workplace

An employer who is able to demonstrate that a new employee has received training within the last 12 
months that addresses the elements specified, is not required to repeat such training if the employee 
can demonstrate knowledge of those elements. Previous training not repeated initially by the 
employer must be provided no later than 12 months from the date of the previous training.

Our employees are trained sufficiently to be able to demonstrate knowledge of at least these 
seven elements:

 Why the respirator is necessary and how improper fit, usage, or maintenance can compromise 
the protective effect of the respirator

 What the limitations and capabilities of the respirator are
 How to use the respirator effectively in emergency situations, including situations in which the 

respirator malfunctions
 How to inspect, put on, remove, use, and check the seals of the respirator
 What the procedures are for maintenance and storage of the respirator
 How to recognize signs and symptoms that may limit effective use of respirators
 The general requirements of 29 CFR 1910.134, Respiratory Protection
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HOT TAR & BITUMINOUS ROOFING PROGRAM

Employee Sign-off Sheet

Company Name

Jobsite Location

Date: _Supervisor: _

Safety Suggestions:

My signature attests and verifies my understanding of, and agreement to comply with, the Hot Tar 
and Bituminous Roofing Program and all company safety policies.

Employee Signatures:

Instructor’s/Supervisor’s Signature: 
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Housekeeping & Sanitation

POLICY
GCG Construction has established a rigorous sanitation and housekeeping policy to ensure a safe, 
healthy, productive work environment. All Company work practices will comply with the applicable 
federal, state, or local regulations. 

Good housekeeping reflects employee pride in the workplace, and it must be practiced to ensure a 
safe working environment. 

GCG Construction will provide and maintain proper sanitation facilities to promote worker health.

Attitudes and practices that encourage good housekeeping habits prevent accidents and injuries and 
contribute to productivity. Keeping the worksite clean and sanitary is a very visible safety practice with 
wide ranging benefits.

HOUSEKEEPING
Good housekeeping helps keep workers safe in a variety of ways. All employees are expected to 
adhere to GCG Construction’s safe housekeeping practices.

Benefits of Housekeeping
There are several common workplace hazards that are avoidable, if proper housekeeping practices 
are followed. These include, but are not limited to:

 Tripping on items left on floors or stairs and slipping on soiled surfaces
 Being struck by falling objects
 Running into piles of material or protrusions
 Health hazards presented by unsanitary conditions
 Impeded access to exit routes in case of a fire or other emergency
 Fire hazards presented by improper disposal of flammable or combustible materials

By ensuring good housekeeping practices at the worksite, the employer reduces certain hazards, 
and provides a range of benefits, including:

 More efficient materials handling
 Greater control over workplace materials and inventory
 Streamlined maintenance routines and reduced janitorial workload
 Efficient use of space
 Greater employee morale and productivity

Planning Good Housekeeping
To be effectively implemented, good housekeeping practices must be built into everyday work 
procedures and be complemented by a work environment that encourages organization, 
cleanliness and a systematic, efficient means to store, move, use and dispose of materials.
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Poor housekeeping can block exits and access to emergency equipment. Failure to remove trash 
and other debris also increases the risk of fire/explosion, and the presence of pests.

In the interest of safe housekeeping, the following requirements will be met by GCG Construction’s 
housekeeping plan:

 Workers will participate in jobsite cleanup during their shift
 Workers will dispose of rubbish quickly and properly
 Materials, tools, and equipment will be stored to prevent tipping, and away from walkways, 

ceilings, and power lines
 Work and travel areas must remain tidy, well lit, and well ventilated
 Any hazardous areas or conditions must be marked with a sign to prevent injury or illness

Daily, weekly, and monthly cleaning procedures should be implemented to help establish routines 
that maintain workplace cleanliness and organization.

Housekeeping Requirements
 All places of employment, including aisles, passageways, storerooms, and service rooms must 

be kept clean and orderly.
 Aisles and passageways will be marked or otherwise identified, and when mobile equipment 

and employees use the same aisle or passageway, clearances must be provided and 
maintained to ensure safe passage

 Materials, including scrap and debris, will be piled, stacked, or placed in a container in a manner 
that does not create a hazard to an employee, and as often as required to keep work and travel 
areas orderly

 Loose materials not required for use should not be placed or allowed to accumulate
 Keep equipment and areas around equipment clear of scrap and waste
 Do not drop material or rubbish freely from any level; use chutes or other approved devices
 Maintain sufficient inventory of cleaning supplies. Cleaning chemicals must be stored in spill-

proof containers away from toxic or reactive chemicals
 Workplaces and passageways that are slippery from oil or grease, other substances, or other 

causes should be cleaned or strewn with sand, sawdust, or the like to prevent slipping
 Where any wet process, such as food processing or car washing, is used, drainage shall be 

maintained or false floors, platforms, or mats used
 Where an employee is required to work on a wet surface in a wet process, the surface shall be 

slip resistant
 Guardrails temporarily removed for materials delivery must be immediately replaced when work 

is done and involved workers must wear fall protection until guardrails are back in place
 Keep electrical cords away from areas where people could trip over them
 Keep electrical cords away from wet areas. Never let a cord sit in water
 Keep floors clean and dry; use drains, false floors, platforms, or mats in wet areas
 Keep floors and passageways free from protruding nails, electrical cords, splinters, holes, or 

loose boards
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 Kitchens must be furnished with sufficient trash receptacles
 Garbage capable of rotting or becoming putrid must be placed in a covered container. Container 

contents shall be disposed of at frequent and regular intervals
 Refrigerators must be cleaned out each week, and counters, microwaves, and sinks should be 

cleaned each day
 Workers are discouraged from eating at desks or anywhere not designated for eating
 Ensure restrooms are cleaned and sanitized daily. Adequate stock of paper goods and soap 

must be maintained at all times to ensure a hygienic workplace
 Hose and electric conductors must be elevated over or placed under the walkway or working 

surfaces or be covered by adequate crossover planks
 Means of access must be maintained at all times to exits, fire alarm boxes, and fire-

extinguishing equipment
 Oils, paints thinners, solvents, waste, rags, or other flammable substances must be kept in fire-

resistant covered containers when not in use
 During the course of construction, alteration, or repairs, form and scrap lumber with protruding 

nails, and all other debris, must be kept cleared from work areas, passageways, and stairs, in 
and around buildings or other structures

 Combustible scrap and debris must be removed at regular intervals during the course of 
construction. Safe means must be provided to facilitate such removal

 Containers must be provided for the collection and separation of waste, trash, oily and used 
rags, and other refuse

 Containers used for garbage and other oily, flammable, or hazardous wastes, such as caustics, 
acids, harmful dusts, etc. must be equipped with covers

 Garbage and other waste must be disposed of at frequent and regular intervals
 Where vegetation is a hazard, an employee shall be protected by vegetation control or other 

means of protection, such as, but not limited to, a barrier, personal protective equipment, or 
medication

SANITATION
GCG Construction will ensure that all requirements regarding potable water, toilet and washing 
facilities, food and eating areas, and temporary sleeping areas (if applicable) will meet the required 
relevant regulations.

Potable Water
Potable water must be provided and placed in locations readily accessible to all employees. The 
water must be suitably cool and available continuously in sufficient amounts to keep all workers 
hydrated, taking into account the air temperature, humidity, and nature of the work performed. The 
water will be dispensed in sanitary single-use drinking cups, or by fountains. Common drinking 
cups are prohibited.
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Portable containers used to dispense drinking water must be tightly covered, regularly cleaned, 
and refilled at least daily. Containers must have a tap, and water must not be dipped from 
containers. The containers must be clearly marked as to the nature of their contents, made of a 
material that maintains water quality, and not used for any other purpose.

Potable drinking water, as well as toilet and hand-washing facilities, must be maintained in 
accordance with appropriate public health sanitation practices.

Non-Potable Water
Outlets for non-potable water, such as water for industrial or firefighting purposes only, will be 
identified by signs that clearly indicate the water is unsafe, and is not to be used for drinking, 
washing, or cooking purposes. There will be no cross-connection, open or potential, between a 
system that furnishes potable water and a system that furnishes non-potable water.

Jobsite Toilets
Toilets at construction jobsites must be provided for employees according to the table below table. 
Toilet facilities must be adequately ventilated, readily accessible, and maintained in a clean and 
sanitary condition. Mobile crews may be provided transportation to nearby toilet facilities. 

Number of Employees Facilities Required

20 or less 1 

20 or more 1 toilet seat and 1 urinal per 40 employees

200 or more 1 toilet seat and 1 urinal per 50 employees

Job sites, not provided with a sanitary sewer, shall be provided with one of the following toilet 
facilities unless prohibited by local codes:

 Privies (where their use will not contaminate ground or surface water)
 Chemical toilets
 Recirculating toilets
 Combustion toilets

Gender Considerations
Access to sanitary facilities can be challenging on some construction sites. Temporary facilities are 
usually unisex, and often not very well maintained or over used. Where practicable, employers 
should consider establishing gender specific facilities, or facilities with internal and external locking 
systems

Permanent work location toilets
Employees working in a permanent location (factory or office) must be provided toilet facilities, in 
toilet rooms separate for each sex according to the table below. The number of facilities to be 
provided for each sex shall be based on the number of employees of that sex for whom the 
facilities are furnished. 
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Where toilet rooms will be occupied by no more than one person at a time, can be locked from the 
inside, and contain at least one water closet, separate toilet rooms for each sex need not be 
provided. Where such single-occupancy rooms have more than one toilet facility, only one such 
facility in each toilet room will be counted.

Number of employees Minimum number of facilities (1)

1 to 15 1

16 to 35 2

36 to 55 3

56 to 80 4

81 to 110 5

111 to 150 6

Over 150 (2)
34. Where toilet facilities will not be used by women, urinals may be provided instead of water 

closets, except that the number of water closets in such cases may not be reduced to less than 
2/3 of the minimum specified

35. Additional fixture for each additional 40 employees

Each lavatory must have:

 Hot and cold running water, or tepid running water
 Hand soap or similar cleansing agents
 Individual hand towels or sections thereof, of cloth or paper, air blowers or clean individual 

sections of continuous cloth toweling, convenient to the lavatories

Washing facilities
Employers must provide onsite general washing facilities (one per 20 employees) for construction 
projects, must keep them in sanitary condition, and must provide suitable cleaning agents/single-
use towels for the removal of hazardous and other substances.

Whenever showers are required by a particular standard, the showers will provide:

 One shower for each 10 employees of each sex, or numerical fraction thereof, who are required 
to shower during the same shift

 Body soap or other appropriate cleansing agents convenient to the showers
 Hot and cold water feeding a common discharge line
 individual clean towels for all employees who use the showers
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Eating and drinking areas 
No employee will be permitted to consume food or beverages in a toilet room or in any area 
exposed to a toxic material.

All employees' food service facilities and operations shall meet the applicable laws, ordinances, 
and regulations of the jurisdictions in which they are located.

Receptacles constructed of smooth, corrosion resistant, easily cleanable, or disposable materials, 
will be provided, and used for the disposal of waste food. The number, size, and location of such 
receptacles must be adequate to encourage their use and not result in overfilling. These 
receptacles must be emptied at least once each working day, unless unused, and shall be 
maintained in a clean and sanitary condition. Receptacles will have a solid tight-fitting cover unless 
sanitary conditions can be maintained without use of a cover.

No food or beverages shall be stored in toilet rooms or in an area exposed to a toxic material.

All employee food service facilities and operations shall be carried out in accordance with sound 
hygienic principles. In all places of employment where all or part of the food service is provided, the 
food dispensed shall be wholesome, free from spoilage, and shall be processed, prepared, 
handled, and stored in such a manner as to be protected against contamination.

Vermin control 
Every enclosed workplace will be constructed, equipped, and maintained, so far as reasonably 
practicable, as to prevent the entrance or harborage of rodents, insects, and other vermin. A 
continuing and effective extermination program will be instituted where their presence is detected.
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Ladder & Stair Safety

POLICY
Ladders are valuable tools, but they present a range of hazards that workers need to understand in 
order to use them safely. GCG Construction has created this policy to ensure employees understand 
how to use ladders safely, how to select the right ladder for a job, how to store and maintain ladders, 
and how to recognize ladders that may be hazardous.

RESPONSIBILITIES
Preventing injuries from ladder use is a cooperative effort between GCG Construction and its 
employees.

Employer Responsibilities
GCG Construction is responsible for:

 Ensuring all ladders meet safety requirements and are maintained in safe, working condition
 Selecting ladders to purchase according to needs of operations
 Ensuring employees are trained in safe ladder selection and use
 Removing ladders from service when they are no longer safe to be used
 Ensuring employees use ladders as safely as possible

Safety Committee Responsibilities
It is the responsibility of the safety committee to:

 Develop and provide training on ladder safety and fall hazards
 Suggest recommendations to management to increase ladder safety
 Assist in hazard analyses and periodic walkthroughs and safety reviews to ensure continued 

safe ladder use

Employee Responsibilities
Employees will:

 Participate actively in ladder safety training
 Recommend safety improvements and report safety hazards to supervisor, safety team or other 

appropriate personnel
 Report damaged or otherwise unsafe ladders 
 Follow safe practices when using ladders
 Transport and store ladders according to best safe practices



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 43-2
239-825-7566

Training
GCG Construction will ensure every employee receives training on ladder and stair safety. This 
training will be provided at no cost to the employee during working hours. 

GCG Construction will use only training material that is appropriate in content and vocabulary to 
the educational level, literacy, and language of its employees.

Training Components
Our safety coordinator will ensure that employees receive training from a competent person in the 
following:

 Nature of fall hazards in the work area
 Correct procedures for erecting, maintaining, and disassembling the fall protection systems to 

be used
 Proper construction, use, placement, and handling of stairways and ladders;
 Maximum load-carrying capacities of ladders used. In addition, retraining must be provided for 

each employee, as necessary, so that the employee maintains the understanding and 
knowledge acquired through compliance with the standard

Training Records
Training records will include the following information:

 Dates of the training sessions
 Contents or a summary of the training sessions
 Names and qualifications of persons conducting the training
 Names and job titles of all persons attending the training sessions

GCG Construction will maintain all employee training records for 3 years from the date of the 
training.

SAFE PRACTICES
General Requirements
Anytime there is a break in elevation of 19 inches or more, and no ramp, runway, embankment, or 
hoist is provided, GCG Construction will provide either a stairway or a ladder.

The point of access between levels must always allow free passage. If there is work being 
performed limits free access, another point of access must be provided.

GCG Construction will ensure that all necessary fall protection is in place before employees are 
permitted to work from elevation. Consult the chapter on Fall Protection for more information.

Consult the chapter on Scaffold Safety for requirements on ladders used to access scaffolds.
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Ladders
Most ladder falls involve portable ladders that move, tilt, or shift 
while a worker is climbing or descending. Unstable or slippery 
base surfaces are the primary reasons ladders fail.

Other reasons include a misstep or a slip of the foot, loss of 
balance, an overreach, and being struck by a vehicle or other 
object.

General
If a work area for 25 or more employees can be accessed only by 
a ladder (or anytime two-way traffic relies on a ladder), GCG 
Construction will provide either a double-cleated ladder or two or 
more separate ladders to serve two-way traffic.

Ladder rungs, cleats, and steps must be parallel, level, and 
uniformly spaced when the ladder is in position for use. 

Rungs, cleats, and steps of portable and fixed ladders (except as 
provided below) must not be spaced less than 10 inches apart, 
nor more than 14 inches apart, along the ladder’s side rails. 

Rungs, cleats, and steps of step stools must not be less than 8 
inches apart, nor more than 12 inches apart, between centerlines 
of the rungs, cleats, and steps. 

Rungs, cleats, and steps at the base section of extension trestle ladders must not be less than 8 
inches nor more than 18 inches apart, between centerlines of the rungs, cleats, and steps. The 
rung spacing on the extension section must not be less than 6 inches nor more than 12 inches.

Ladders must not be tied or fastened together to create longer sections unless they are specifically 
designed for such use. 

A metal spreader or locking device must be provided on each stepladder to hold the front and back 
sections in an open position when the ladder is being used. 

When splicing side rails, the resulting side rail must be equivalent in strength to a one-piece side 
rail made of the same material. 

Two or more separate ladders used to reach an elevated work area must be offset with a platform 
or landing between the ladders, except when portable ladders are used to gain access to fixed 
ladders. 

Ladder components must be constructed to prevent injury from punctures or lacerations, and 
prevent snagging of clothing. 
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Wood ladders must not be coated with any opaque covering, except for identification or warning 
labels, which may be placed only on one face of a side rail.

Ladders with conductive metal sides will be marked with the words “WARNING — Do not use 
around energized electrical equipment” and may not be used around energized electrical 
equipment.

Portable Ladders
Workers can reduce ladder fall risks by doing the following:

 Frequently inspecting & maintaining ladders
 Matching tasks to appropriate ladders
 Setting up ladders correctly
 Climbing & descending ladders properly

Any portable ladder used during construction activities: must be meet the following specifications

 Non-self-supporting and self-supporting portable ladders must support at least four times the 
maximum intended load; extra heavy-duty type 1A metal or plastic ladders must sustain 3.3 
times the maximum intended load. The ability of a self-supporting ladder to sustain loads must 
be determined by applying the load to the ladder in a downward vertical direction. The ability of 
a non-self-supporting ladder to sustain loads must be determined by applying the load in a 
downward vertical direction when the ladder is placed at a horizontal angle of 75.5 degrees

 The minimum clear distance between side rails for portable ladders must be 11.5 inches
 The rungs and steps of portable metal ladders must be corrugated, knurled, dimpled, coated 

with skid-resistant material, or treated to minimize slipping

Non-Self Supporting Ladders
Single Portable or Straight Ladders

The single portable or straight ladder is indispensable for general use. It is the most common type 
of portable ladder and has the widest range of applications. When used on slippery surfaces, this 
ladder must have slip-resistant feet or be secured to prevent it from sliding. 

Rubber or neoprene ladder shoes are recommended for smooth, dry surfaces, and spikes are 
recommended for snow or ice. Single portable ladders must not be longer than 30 feet and be 
used by only one worker at a time.
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Extension or Section Ladder
Extension ladders offer the greatest length in a general purpose ladder. The ladder consists of two 
or more sections that travel in guides or brackets, allowing adjustable lengths. The sections must 
be assembled so that the sliding upper section is on top of the lower section. Each section must 
overlap its adjacent section a minimum distance, based on the ladder’s overall length. See Table 2.

The overall length of an extension ladder is determined by adding the lengths of the individual 
sections, measured along the side rails.

Note: Install positive stops on individual ladder sections to ensure the required overlap.

Extension ladders are made of wood, metal, or reinforced fiberglass. Wood ladders cannot have 
more than two sections and must not exceed 60 feet. Metal and fiberglass ladders can have as 
many as three sections; however, the overall length must not exceed 72 feet. See Table 1. 
Individual sections of any extension ladder must not be longer than 30 feet. 

Extension ladders are for use by only one person at a time. 

Make sure extension ladders have non-slip bases if there is a chance the ladder can slip. Cord-
face ladder shoes are recommended for wet surfaces, rubber, or neoprene ladder shoes for 
smooth dry floor surfaces, and steel spikes for ice or snow. Be careful if you use an extension 
ladder on oily, metal, or concrete surfaces. Place the ladder securely and tie it off to prevent it from 
slipping.

Number of Sections for metal 
ladders

Maximum 
Length (in 
feet)

Normal Length of Ladder
(in feet)

Overlap 
(in feet)

one section (or any section of a 
multiple-section ladder) 30 Up to and including 36 3

two-section ladder 48 Over 36, up to and including 48 4

more than two sections 60 Over 48, up to 60 5

TABLE 1 TABLE 2
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Self-supporting Ladders
Standard Stepladder

The standard stepladder, a general purpose ladder, has flat steps and a hinged back. It is self-
supporting and nonadjustable. An industrial model, designed for heavy service demands, has 
oversize back legs, heavy-duty flat steps, and knee braces that increase rigidity and durability.

Standard stepladders should be used only on surfaces that offer firm, level footing such as floors, 
platforms, and slabs. They are available in metal, wood, or reinforced fiberglass versions, and are 
intended to support only one worker at a time. Remember not to stand on, or work from, the top 
step. The ladders must have a metal spreader or locking arms. They cannot be longer than 20 feet, 
measured along the front edge of the side rails.

Two-Way Stepladder

The two-way stepladder is similar to the industrial standard stepladder; 
however, each side of this ladder has a set of steps. The extra set of steps 
offers convenience and versatility:  One person can work from either side or 
two people can work from the ladder at the same time — one on each side.

Platform Ladder

The platform ladder is a special-purpose ladder that has a large stable platform 
from which you can work at the highest standing level. The ladder’s length is 
determined by the length of the front edge of the side rail from the bottom of 
the ladder to the base of the platform. The length of a platform ladder cannot 
exceed 20 feet.

Trestle Ladder

A trestle ladder is a self-supporting portable ladder that has two sections 
hinged at the top, forming equal angles with the base. A variation of the trestle 
ladder, the extension trestle ladder, includes a vertically adjustable single ladder that can be locked 
in place. (The single extension section must lap at least three feet into the base section.) Trestle 
ladders are used in pairs to support planks or staging. The rungs are not intended to be used as 
steps.

The angle of spread between open front and back legs must be 5 ½ inches per foot of length. The 
length cannot be more than 20 feet, measured along the front edge of the side rails. Rails must be 
beveled at the top and have metal hinges to prevent spreading. Metal spreaders or locking devices 
are also required to keep the rails in place.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 43-7
239-825-7566

Ladder Storage
The storage area should be well ventilated. Wood ladders should not be exposed to moisture or 
excessive heat. Avoid storing ladders near stoves, steam pipes, or radiators.

Store straight or extension ladders in flat racks or on wall brackets. Make sure there are enough 
brackets to support the ladder so that it does not sag. If the ladder rails have a lateral curve, the 
wall brackets should match the curve.

Store stepladders vertically, in a closed position, to reduce the risk of sagging or twisting. Secure 
stored ladders so that they will not tip over if they are struck.

Store ladders, especially wood ladders, promptly after using them. Exposure to moisture and sun 
will shorten the life of a wood ladder.

Transporting Ladders
When you hand-carry a ladder, keep the front end elevated, especially around blind corners, in 
aisles, and through doorways. You will reduce the chance of striking another person with the front 
of the ladder.

When you transport a ladder in a truck or trailer, place it parallel to the bed. Avoid tossing, 
throwing, or dropping it in the bed. If you transport a long ladder on a short truck bed over long 
distances, support the ladder so it will not sag or bend.

Drive slowly over rough terrain. Tie the ladder securely to eliminate nicking, gouging, chafing, and 
road shock.

Fixed Ladders
A fixed ladder must be capable of supporting at least two loads of 250 pounds each, concentrated 
between any two consecutive attachments. Fixed ladders also must support added anticipated 
loads caused by ice buildup, winds, rigging, and impact loads resulting from the use of ladder 
safety devices.

Individual rung/step ladders must extend at least 42 inches above an access level or landing 
platform, either by the continuation of the rung spacing as horizontal grab bars, or by providing 
vertical grab bars that must have the same lateral spacing as the vertical legs of the ladder rails.

Each step or rung of a fixed ladder must be capable of supporting a load of at least 250 pounds 
applied in the middle of the step or rung.

The minimum clear distance between the sides of individual rung/step ladders and between the 
side rails of other fixed ladders must be 16 inches.

The rungs of individual rung/step ladders must be shaped to prevent slipping off the end of the 
rungs. The rungs and steps of fixed metal ladders must be corrugated, knurled, dimpled, coated 
with skid-resistant material, or treated to minimize slipping.
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The minimum perpendicular clearance between fixed ladder rungs, cleats, and steps, and any 
obstruction behind the ladder must be 7 inches, except that the clearance for an elevator pit ladder 
must be 4.5 inches.

The minimum perpendicular clearance between the centerline of fixed ladder rungs, cleats, and 
steps, and any obstruction on the climbing side of the ladder must be 30 inches. If obstructions are 
unavoidable, clearance may be reduced to 24 inches, provided a deflection device is installed to 
guide workers around the obstruction.

The step-across distance between the center of the steps or rungs of fixed ladders and the nearest 
edge of a landing area must be no less than 7 inches and no more than 12 inches. A landing 
platform must be provided if the step-across distance exceeds 12 inches.

Fixed ladders must have cages, wells, ladder safety devices, or self-retracting lifelines where the 
length of climb is less than 24 feet but the top of the ladder is at a distance greater than 24 feet 
above lower levels. Fixed ladders without cages or wells must have at least a 15-inch clear width to 
the nearest permanent object on each side of the centerline of the ladder.

If the total length of a climb on a fixed ladder equals or exceeds 24 feet, at least one of the 
following items is required:

 Ladder safety devices
 Self-retracting lifelines, and rest platforms at intervals not to exceed 150 feet
 A cage or well, and multiple ladder sections, each ladder section not to exceed 50 feet in length, 

these ladder sections must be offset from adjacent sections, and landing platforms must be 
provided at maximum intervals of 50 feet

The side rails of through or side-step fixed ladders must extend 42 inches above the top level or 
landing platform served by the ladder. For a parapet ladder, the access level must be at the roof if 
the parapet is cut to permit passage through it; if the parapet is continuous, the access level is the 
top of the parapet.

Steps or rungs for through-fixed-ladder extensions must be omitted from the extension; and the 
extension of side rails must be flared to provide between 24 inches (61 cm) and 30 inches 
clearance between side rails.

When safety devices are provided, the maximum clearance between side rail extensions must not 
exceed 36 inches.
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Cages for Fixed Ladders
Horizontal bands must be fastened to the side rails of rail ladders, or directly to the structure, 
building, or equipment for individual-rung ladders.

Vertical bars must be on the inside of the horizontal bands and must be fastened to them.

Cages must not extend less than 27 inches, or more than 30 inches from the centerline of the step 
or rung, and must not be less than 27 inches wide.

The inside of the cage must be clear of projections.

Horizontal bands must be spaced at intervals not more than 4 feet apart measured from centerline 
to centerline.

Vertical bars must be spaced at intervals not more than 9.5 inches apart measured from centerline 
to centerline.

The bottom of the cage must be between 7 feet and 8 feet above the point of access to the bottom 
of the ladder. The bottom of the cage must be flared not less than 4 inches between the bottom 
horizontal band and the next higher band.

The top of the cage must be a minimum of 42 inches above the top of the platform, or the point of 
access at the top of the ladder. Provisions must be made for access to the platform or other point 
of access.

Wells for Fixed Ladders
 Wells must completely encircle the ladder
 Wells must be free of projections
 The inside face of the well on the climbing side of the ladder must extend between 27 inches 

and 30 inches from the centerline of the step or rung
 The inside width of the well must be at least 30 inches
 The bottom of the well above the point of access to the bottom of the ladder must be between 7 

feet and 8 feet

Ladder Safety Devices and Support Systems for Fixed Ladders
All safety devices must be capable of withstanding, without failure, a drop test consisting of a 500-
pound weight dropping 18 inches.

All safety devices must permit the worker to ascend or descend without continually having to hold, 
push, or pull any part of the device, leaving both hands free for climbing.

All safety devices must be activated within 2 feet after a fall occurs, and limit the descending 
velocity of an employee to 7 feet/second or less.

The connection between the carrier or lifeline and the point of attachment to the body belt or 
harness must not exceed 9 inches in length.
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Mounting Ladder Safety Devices for Fixed Ladders
Mountings for rigid carriers (rails) must be attached at each end of the carrier, with intermediate 
mountings, spaced along the entire length of the carrier, to provide the necessary strength to stop 
workers’ falls.

Mountings for flexible carriers (cables) must be attached at each end of the carrier. Cable guides 
for flexible carriers must be installed with a spacing between 25 feet and 40 feet along the entire 
length of the carrier, to prevent wind damage to the system.

The design and installation of mountings and cable guides must not reduce the strength of the 
ladder.

Side rails, and steps or rungs for side-step fixed ladders must be continuous in extension.

Use
Inspect ladders for damage or wear before use. 

When portable ladders are used for access to an upper 
landing surface, the side rails must extend at least 3 feet 
above the upper landing surface. When such an 
extension is not possible, the ladder must be secured, 
and a grasping device such as a grab rail must be 
provided to assist workers in mounting and dismounting 
the ladder. A ladder extension must not deflect under a 
load that would cause the ladder to slip off its support. 

 Ladders must be maintained free of oil, grease, and 
other slipping hazards

 Ladders will not be loaded beyond the maximum 
intended load or the manufacturer’s rated capacity

 Ladders may only be used for the purpose for which 
they were designed

 Non-self-supporting ladders must be used at an angle 
where the horizontal distance from the top support to 
the foot of the ladder is approximately one-quarter of 
the working length of the ladder. Wood job-made 
ladders with spliced side rails must be used at an 
angle where the horizontal distance is one-eighth the 
working length of the ladder

 Fixed ladders must be used at a pitch no greater than 90 degrees from the horizontal, measured 
from the backside of the ladder

 Ladders must be used only on stable and level surfaces unless secured to prevent accidental 
movement
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 Ladders may not be used on slippery surfaces unless secured or provided with slip-resistant 
feet to prevent accidental movement. Slip-resistant feet must not be used as a substitute for the 
care in placing, lashing, or holding a ladder upon slippery surfaces

 Ladders placed in areas such as passageways, doorways, or driveways, or where they can be 
displaced by workplace activities or traffic, must be secured to prevent accidental movement, or 
a barricade must be used to keep traffic or activities away from the ladder

 The area around the top and bottom of the ladders must be kept clear
 The top of a non-self-supporting ladder must be placed with two rails supported equally unless it 

is equipped with a single support attachment
 Ladders must not be moved, shifted, or extended while in use
 Ladders must have nonconductive side rails if they are used where the worker or the ladder 

could contact exposed energized electrical equipment
 The top or top step of a stepladder must not be used as a step
 Cross-bracing on the rear section of stepladders must not be used for climbing unless the 

ladders are designed and provided with steps for climbing on both front and rear sections.
 Ladders must be inspected by a competent person for visible defects on a periodic basis and 

after any incident that could affect their safe use
 Single-rail ladders must not be used
 When ascending or descending a ladder, the worker must face the ladder
 Each worker must use at least one hand to grasp the ladder
 A worker on a ladder must not carry any object or load that could cause the worker to lose 

balance and fall

Structural Defects of Ladders
Portable ladders with structural defects-such as broken or missing rungs, cleats, or steps, broken 
or split rails, corroded components, or other faulty or defective components-must immediately be 
marked defective, or tagged with "Do Not Use" or similar language and withdrawn from service 
until repaired.

Fixed ladders with structural defects-such as broken or missing rungs, cleats, or steps, broken or 
split rails, or corroded components-must be withdrawn from service until repaired. Ladder repairs 
must restore the ladder to a condition meeting its original design criteria, before the ladder is 
returned to use.

Defective fixed ladders are considered withdrawn from use when they are:

 Immediately tagged with "Do Not Use" or similar language
 Marked in a manner that identifies them as defective
 Blocked (such as with a plywood attachment that spans several rungs)
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STAIRWAYS
Landings for stairways that will not be a permanent part of the structure must be at least 30 inches in 
the direction of travel and extend at least 22 inches in width at every 12 feet or less of vertical rise.

Stairs will be installed between 30 deg. and 50 deg. from horizontal. Riser height and tread depth 
shall be uniform within each flight of stairs, including any foundation structure used as one or more 
treads of the stairs. Variations in riser height or tread depth shall not be over ¼-inch in any stairway 
system.

Where doors or gates open directly on a stairway, a platform must be provided, and the swing of the 
door cannot reduce the width of the platform to less than 20 inches.

Metal pan landings and metal pan treads, when used, will be secured in place before filling with 
concrete or other material.

All parts of stairways must be free of hazardous projections, such as protruding nails.

Slippery conditions on stairways must be eliminated before the stairways are used to reach other 
levels.

Temporary Service
Except during construction of the actual stairway, stairways with metal pan landings and treads will 
not be used where the treads and/or landings have not been filled in with concrete or other 
material, unless the pans of the stairs and/or landings are temporarily filled in with wood or other 
material. All treads and landings must be replaced when worn below the top edge of the pan.

Except during construction of the actual stairway, skeleton metal frame structures and steps must 
not be used (where treads and/or landings are to be installed later) unless the stairs are fitted with 
secured temporary treads and landings. Temporary treads must be made of wood or other solid 
material, and installed the full width and depth of the stair.

Stair rails
Stairways having four or more risers, or rising more than 30 inches in height, whichever is less, 
must have at least one handrail. A stair rail also must be installed along each unprotected side or 
edge. When the top edge of a stair rail system also serves as a handrail, the height of the top edge 
must not be more than 37 inches nor less than 36 inches from the upper surface of the stair rail to 
the surface of the tread.

 Winding or spiral stairways must be equipped with a handrail to prevent using areas where the 
tread width is less than 6 inches

 Stair rails must not be less than 36 inches in height
 Screens or mesh, when used, must extend from the top rail to the stairway step, and along the 

opening between top rail supports
 Intermediate vertical members, such as balusters, when used, must not be more than 19 inches 

apart
 Other intermediate structural members, when used, must be installed so that there are no 

openings of more than 19 inches wide
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Handrails
 Handrails and the top rails of the stair rail systems must be capable of withstanding, without 

failure, at least 200 pounds of weight applied within 2 inches of the top edge in any downward or 
outward direction, at any point along the top edge

 The height of handrails must not be more than 37 inches nor less than 30 inches from the upper 
surface of the handrail to the surface of the tread

 The height of the top edge of a stair rail system used as a handrail must not be more than 37 
inches nor less than 36 inches from the upper surface of the stair rail system to the surface of 
the tread

 Stair rail systems and handrails must be surfaced to prevent injuries such as punctures or 
lacerations and to keep clothing from snagging

 Handrails must provide an adequate handhold for employees to grasp to prevent falls
 The ends of stair rail systems and handrails must not have dangerous projections such as rails 

protruding beyond the end posts of the system
 Temporary handrails must have a minimum clearance of 3 inches between the handrail and 

walls; stair rails systems, and other objects
 Unprotected sides and edges of stairway landings must have a standard 42-inch guardrail 

system

Midrails
Midrails, screens, mesh, intermediate vertical members, or equivalent intermediate structural 
members must be installed between the top rail and stairway steps of the stair rail system.

Midrails, when used, must be located midway between the top of the stair rail system and the 
stairway steps.

FORMS & ATTACHMENTS
On the following pages, please find the following document(s):

 General Ladder Setup Procedure
 Setting Up an Extension Ladder
 Ladders & Stairs Safety Training Documentation
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General Ladder Setup Procedure 
Move the ladder near your work. Get help if it is too difficult to handle alone. 

Make sure there are no electrical wires overhead. 

Set up the ladder on a secure, level surface or secure it so that it cannot be displaced. 

Lock the spreaders on a stepladder. Secure the lock assembly on extension ladders. 

Use traffic cones or other barriers to protect the base of the ladder if vehicles or pedestrians could 
strike it. 

Make sure that a non-self-supporting ladder extends at least three feet above the top support point for 
access to a roof or other work level. 

Angle non-self-supporting ladders properly. The length of the side rails from the ladder’s base to the 
top support points (the working length) should be four times the distance from ladder’s base to the 
structure (the setback distance).
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Setting Up an Extension Ladder

1.The ladder should be closed. Position the ladder with the base section on top of the fly section. Block 
the bottom of the ladder against the base of the structure. 
2.Make sure there is clearance and no electrical lines are overhead. Carefully “walk” the ladder up until 
it is vertical. Keep your knees bent slightly and your back straight.
3. Firmly grip the ladder, keep it vertical, and carefully move back from the structure about one quarter 
the distance of the ladder’s working length. This allows you to place it at the correct angle against the 
structure.
4.Raise the fly section. After the bottom rung of the fly section clears the bottom rung of the base section, 
place one foot on the base rung for secure footing. 
5.Lean the ladder against the structure. The distance from the base of the ladder to the structure should 
be one quarter the distance of the ladder’s working length. Make sure the ladder extends three feet 
above the top support points for access to a roof or other work level. Both rails should rest firmly and 
securely against the structure.
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LADDERS AND STAIRS SAFETY TRAINING

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name Signature

(Retain at least 3 years)
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Lead Exposure

POLICY
GCG Construction has established these policies and procedures to protect our employees from the 
hazards of lead exposure.

POTENTIAL LEAD EXPOSURE ACTIVITIES AND WORKPLACES
 Lead production or smelting
 Brass, copper, and lead foundries
 Lead fishing-weight production
 Machining and grinding lead alloys
 Battery manufacturing and recycling
 Radiator manufacturing and repair
 Scrap metal handling
 Lead soldering
 Indoor firing ranges
 Ceramic glaze mixing

Construction activities
 Demolition of old structures
 Steel-bridge maintenance
 Thermal stripping or sanding/scraping of old paint
 Welding, burning, and torching of old painted metal
 Abrasive blasting or rivet busting of structures with lead paint
 Home renovation and remodeling
 Use of marine paints

Other sources of lead
 Paint in houses built before 1978
 Marine paints
 Drinking water from lead-soldered pipes
 Soil and air near buildings and factories where people work (or have worked) with lead
 Soil in areas where lead-containing pesticides were used
 Leaded gasoline
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HEALTH HAZARDS
Lead enters the body in several ways:

 Workers can inhale in lead dust, mist, or fumes
 Workers can ingest lead dust that gets on their hands, beards, or clothes, or that gets in or on 

food, drinks, or anything else they put in their mouths
 Leaded gasoline can be absorbed through the skin

Once lead gets into the body, it stays there for a long time. Lead can build up in the body to 
dangerous levels over time. Too much lead in the body can damage the brain, nerves, kidneys, and 
blood cells.

Lead can also affect the ability to conceive and bear a healthy child. If a pregnant woman is 
exposed to lead, it can harm her fetus. Men with lead exposure can have damaged sperm.

Overexposure to lead is common. Although many people with high lead levels do not feel sick or 
poisoned, their health may be seriously affected. The longer people have elevated lead levels, the 
greater the risk of health problems. Sometimes the damage is permanent.

Individuals respond differently to lead. Some symptoms of lead poisoning or overexposure 
include:

 Male impotency
 Irritability
 Muscle or joints pains
 Muscle weakness
 Stomach aches and cramps
 Trouble concentrating
 Tiredness

NOTE: According to the current federal lead hazard standard, if the sugar in a one-gram packet of 
sugar were lead dust, it could contaminate one hundred 10' x 10' kitchens.

RESPONSIBILITIES
Under federal and state worker-protection regulations (the “lead standard”), employers must ensure 
that workers are protected from harmful lead exposure. This includes making sure that lead 
concentration in the air of the workplace is no more than 50 micrograms per cubic meter (µg/m3) 
averaged over an eight-hour period. These levels are easily exceeded during typical construction 
operations such as drywall demolition, manual scraping/sanding, heat gun applications, and spraying 
lead-based paint.
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Employer Responsibilities

GCG Construction will:

 Perform initial air monitoring to determine if any worker’s exposure exceeds 30 µg/m3
 Implement engineering and work practice controls to limit worker exposure to lead
 Provide a respiratory protection program for workers exposed above 50 µg/m3
 Provide protective clothing if workers are exposed above 50 µg/m3, or if workers are exposed to 

irritating compounds of lead
 Notify the state OSHA department prior to work if disturbing more than 100 square or linear feet 

of material, and the material disturbed is more than 5,000 parts per million (0.5%). Exception: If 
the only task is torch cutting or welding, and if less than one hour per shift

 Provide hygiene facilities, including change rooms and showers, in most cases
 Implement a medical surveillance program
 Train workers regarding the harmful effects of lead and protective measures
 Post warning signs
 Maintain exposure and medical records of affected workers
 Under certain conditions, transfer workers to a non-lead-exposed job without loss of pay or 

benefits

Employee Responsibilities

All employees will:

 Follow all Company safe practices
 Receive training on the health hazards of lead
 Receive appropriate personal protective equipment and training on how to use it
 Receive a copy of air-monitoring results
 Receive a copy of OSHA’s Lead Standard
 Receive medical monitoring. If exposed to airborne lead at levels above 30 µg/m3 for more than 

30 days per year, employers must provide a medical surveillance program that includes blood 
testing for lead and medical examinations. Under the lead-in-construction regulations, certain 
high-risk construction jobs require monitoring even without documented high airborne lead 
levels

PROTECTING WORKERS 
If you employ painters, remodelers, or those who do demolition work, you must protect them from lead 
hazards. Residential buildings and childcare facilities built before 1978 may expose them to lead. 
OSHA’s lead standard for the construction industry sets the worker protection requirements.

Lead is considered hazardous when it exceeds 50 micrograms per cubic meter of air (50 mg/m3) 
averaged over an eight-hour period. This quantity, called a permissible exposure limit (PEL), is the 
highest concentration of lead that a worker can be exposed to without needing protective equipment.
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Workers who may be exposed to lead above the PEL, protection begins with a respirator. You must 
provide workers with respirators that will protect them. In addition to respirators, you must provide 
workers with the following:

 Proper protective clothing — such as coveralls, gloves, and eye protection
 Hand washing facilities — so they can wash their hands before eating or drinking
 Training covering lead hazards, hazard communication, and use of respirators
 Medical surveillance that includes biological monitoring

OSHA has established categories of trigger tasks — activities that could expose workers to lead — 
based on increasing exposure levels (shown in the table below). In general, the more a task 
exposes a worker to lead above the PEL, the more protection a worker needs to control exposure.

Trigger Task Examples Exposure Levels Respiratory Protection

Manual scraping, sanding, and 
demolition tasks; heat gun work; 
power tool cleaning with a dust 
collector

Up to 10 times the 
PEL

• N, P, or R 100 filtering facepiece
• Half-face respirator with HEPA or N, P, or 
R 100 cartridges

Power tool cleaning without a dust 
collector

Ten to 50 times the 
PEL

• Full-face respirator with HEPA or N, P, or R 
100 cartridges
• Tight-fitting powered air-purifying respirator 
wit HEPA or N, P, or R 100 cartridges

Torch burning, abrasive blasting, 
welding, and cutting

Fifty to 1,000 times 
the PEL

• Half-mask supplied-air respirator operated in 
the pressure-demand or positive-pressure mode.

Biological monitoring

Biological monitoring is a fancy term for blood testing. Blood tests are one way to identify workers 
who may be overexposed to lead. These tests must be done under the direction of a licensed 
physician. If tests show the amount of lead in a worker’s blood is increasing, you must reduce the 
worker’s exposure level.

Housekeeping
When workers disturb lead paint, you must make sure they clean it up daily — by containing it, 
wetting it down, and then sweeping it or HEPA vacuuming it. If you require workers to wear 
respirators, you must first develop a written respiratory protection program that covers medical 
evaluations, fit testing, and worker training.

Workers can carry lead dust home on clothes and shoes, affecting the health of others in the 
family. Young children are especially sensitive to the effects of lead.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 44-5
239-825-7566

Protect you and your family from lead exposure:

 Use separate work clothes and shoes or boots while at work
 Keep your street clothes in a clean place
 Do not wear your work clothes and shoes or boots home
 If possible, shower at work before going home
 Launder your clothes at work. If you must take clothes home, wash and dry them separately
 Wash your hands and face before you eat, drink, or smoke
 Eat, drink, and smoke only in areas free of lead dust and fumes

SAFE WORK PRACTICES
 Work with your employer to ensure that you are not overexposed to lead in your workplace. This 

may include special ventilation equipment or the use of a properly fitted respirator
 Avoid stirring up lead-containing dust with dry sweeping or blowing. Wet cleaning and 

vacuuming (using HEPA filters) are generally safer

Containment
Close off the work area with heavy-duty plastic sheeting and secure the 
sheeting with duct tape. To secure an access door, tape heavy-duty plastic to 
the perimeter of the door. Leave the plastic a couple of inches long so you can 
tape it to the floor. Cut a lengthwise slice in the plastic so you can walk through 
it. Finally, tape a second plastic sheet to the top of the door so that it will drape 
against the first sheet. Vertical containment for exterior work can be erected 
using plastic sheeting over scaffolding or a wood frame.

Keep everyone except protected workers out of work area. Keep worksite dust 
and debris from contaminating non-work area. Make sure workers, tools, equipment, etc. are 
cleaned, wrapped, or de-contaminated before leaving the contained area.

Multiple-bucket mopping
Use at least two buckets for mopping work surfaces – one for washing 
and one for rinsing. A general household cleaner is fine. Change the 
wash solution and rinse water often. Wrap or bag mop heads and 
sponges to discard when the job is complete. Empty wastewater in 
toilet or sanitary line "clean-out”, not street drains, gutters, or on the 
ground.
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HEPA vacuuming
A HEPA (high efficiency particulate air) vacuum is designed to pick up 
very small particles (0.3 microns, or about 1/500th the width of a 
human hair). Household and shop vacuum cleaners spread dust 
around. HEPA vacuums capture it.

Keep in Mind
 Minimize the amount of lead-based paint you disturb
 Contain the work area and cover or remove belongings
 Protect workers from harmful lead exposure
 Work wet
 Contain and filter wastewater
 Clean up daily and dispose of waste correctly

WORKING WITH LEAD PAINT
In order to protect workers, customers, and the environment when working with lead-based paint, lead 
and its compounds must be handled properly. Mishandling lead and its compounds can contaminate 
the job site, pollute the environment, and harm others. Lead damages the brain, nervous system, 
blood cells, kidneys, and reproductive organs – the effects can be permanent. 

Lead dust, a by-product of remodeling and painting ‘prep’ work, is the major source of lead poisoning 
in children. If you have questions about working with lead-based paint that this guide does not 
answer, do not hesitate to contact your State Health Division.

Public health agencies became concerned about lead after many tested children showed high levels 
of lead in their blood. After refiners removed lead from gasoline, children’s blood lead levels dropped. 
Now the biggest source of lead in the environment is from lead paint. Most childhood lead poisoning 
results from ingested lead-paint dust.

Detecting Lead-based Paint
The best way is to have it tested by a professional; the State Health Division certifies inspectors 
and risk assessors who provide this service. Lead was restricted in residential paint in 1978. In 
general, the older a building, the greater the chance that it contains lead-based paint. Houses built 
before 1950 are very commonly painted with lead paint.

OSHA allows the use of lead test kits for positive determination only, i.e., that lead is present. 
Negative results do not guarantee that lead is absent and must be confirmed by a laboratory. If 
lead is present, then you must provide worker protection. Health Division rules prohibit making the 
results of test kits known to clients, since residential lead inspections can only be performed by 
certified inspectors or risk assessors.
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pre-renovation notification
The Environmental Protection Agency requires that Remodelers distribute a lead-paint hazards 
pamphlet to clients before beginning remodeling work. (A remodeler is any professional who 
disturbs more than two square feet of paint in a residence or child- occupied facility built before 
1978.) For more information on these requirements, contact the State Health Division.

lead paint abatement
Abatement is the permanent removal or elimination of lead-based-paint hazards from surfaces and 
from soil. “Permanent” means that the treatment must last 20 years. Abatement strategies for 
surfaces include encapsulation (application of a tough coating), containment (placement of a rigid 
barrier over the painted surface), and paint removal or replacement of building components. Soil 
can be paved over or removed and replaced. Lead-based-paint abatement rules do not apply to 
most residential painting and remodeling work. “Prep” work, painting, and other contracting that are 
part of renovation or routine home maintenance are not regulated. However, when the primary 
purpose of your work is removing lead-based paint, the work is considered “abatement”. Keep in 
mind that OSHA and Department of Environmental Quality requirements apply.

Rugs, carpets, or upholstery that has been contaminated by lead dust cannot be cleaned. Their 
porous surfaces are lead-dust traps. No known methods can clean them effectively once they are 
contaminated. Always cover or remove these items before starting work.
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WORKING WITH LEAD-BASED PAINT

Topic Why you should be concerned What you should do

Understand the
Rules

OSHA requires contractors who work 
with lead-based paint to follow specific 
procedures. Contractors are responsible 
for understanding the procedures and for 
training their employees to follow them.

Review this guide. It highlights requirements and offers 
guidelines on protecting you, your workers, your customers, and 
the environment from lead-based-paint contaminants.

Contain Work
Areas

Uncontained lead dust, chips, and debris 
settle on soil, plants, and furniture. 
Cleanup or replacement can be very 
expensive. It is a good idea to notify 
neighbors before work begins. It is good 
P. R. and it gives them a chance to close 
windows, move play equipment, cover 
garden spots, etc. in case any lead debris 
moves into the next yard

Interiors
• Turn off and seal the HVAC system.
• Remove belongings or wrap them in plastic 
—especially rugs and upholstered furniture.
• Cover floors and carpet with double layers of 
heavy-duty plastic sheeting and tape the sheeting to 
the skirting boards.
• Use protected passageways or plastic 
runners between work areas and exits.
• Close off the work area with heavy-duty 
plastic sheeting 
• Work on one room at a time.
• Keep all residents, especially children and 
women of childbearing age, out of the work area.
Exteriors
• Spread heavy-duty plastic sheeting at least 
10 feet from the foundation, covering the ground and 
vegetation.
• Move play equipment away from the work 
areas and cover sand pits.
• Close nearby windows and doors.
• Use a shade cloth to contain dust.
• Capture and filter wastewater; make sure it 
doesn’t run into a storm drain.
• Keep all residents, especially children and 
women of childbearing age, out of the work area.

Choose an
appropriate 
work method

Some paint-removal activities produce 
toxic fumes and mists, and other methods 
spread lead dust. Cleaning up 
uncontained contaminants can be very 
expensive.

Minimize the amount of lead-based paint you disturb. If you 
need to remove lead-based paint, review the table on the 
following page. It highlights what you need to know about 
various methods for removing lead-based paint: what you 
should do, what you should avoid, and your responsibilities 
under OSHA’s safety and health rules.

Clean up work
areas 
promptly

Cleanup methods such as dry sweeping 
and using household or shop vacuums 
spread dust and debris.

Work w e t and clean up daily. Wet debris before sweeping. 
For cleanup, wet down debris and use a
HEPA vacuum (see the "Best practices" page).

Dispose of
waste 
correctly

Paint chips, sludge, and contaminated
PPE may be hazardous waste. 
Disposing of them improperly 
could harm customers, 
neighbors, or the environment.

Clean up daily using wet methods and HEPA vacuum. 
Collect visible paint chips. Put the debris into heavy-duty 
plastic bags, buckets, or similar containers, and secure them. 
Contact the DEQ to find out how to dispose of waste.

Do a clearance
test

Even though your finished project may 
look clean, high levels of contaminated 
dust may still be present on some 
surfaces, exposing residents to lead 
hazards.

Hire a certified lead-based paint risk assessor to 
conduct a clearance test. (This dust-wipe sampling technique 
requires laboratory analysis). Contact the Health Division for a 
list of certified risk assessors and for more information about 
cleanup practices.
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REMOVING LEAD-BASED PAINT: METHODS AND PRACTICES

What You Should Avoid What You Should Do
Hand Scraping and 
Sanding

Do not use dry scraping or sanding. 
This method spreads lead dust, the 
most common source of lead 
poisoning, particularly among children 
and pets. Their injuries could be your 
responsibility.

Work wet and contains the work area. Use a hand or 
backpack sprayer or hose with fine spray nozzle to wet 
surfaces. Cover the floors of interior rooms with double 
layers of plastic sheeting before you begin work. Close all 
windows. Contain the work area.

Using Heat Avoid using extreme heat. Lead-based 
paint heated above approx. 950°F can 
generate harmful toxic fumes. Does 
not use open-flame torching. When an 
open flame heats lead-based paint, it 
generates toxic fumes.

Use a heat gun and keep the setting low (below 750°F) or 
work wet with a hand scraper, sanding sponge, or wire 
brush.

Using Power
Sanders, Grinders, 
and Saws

Do not use uncontained power 
sanding, grinding, or abrasive lasting. 
Lead dust is the most common 
source of household lead poisoning, 
particularly among children and pets. 
Their injuries could be your 
responsibility. Site cleanup costs can 
be very expensive.

Use only powered sanding and grinding equipment fitted 
with a special shrouding and a HEPA vacuum exhaust. If 
shrouded HEPA-vac tools are not available, use a complete 
containment system. Always use a complete containment 
system with abrasive sandblasting equipment.

Using Power 
Washers

Do not use uncontained power 
washing and hydro-blasting. Lead-
contaminated water can enter storm 
drains; most street drains empty 
directly into creeks or streams. Filter 
wastewater. Never empty filtered water 
into street drains or on the ground. 
Contaminated ground may require 
expensive clean up and/or removal 
and replacement of topsoil or 
landscaping.

For single family residences ONLY: minimize runoff to 
drains by allowing water to infiltrate to the soil using 
landscape cloth and by diverting water from hard surfaces to 
where it can infiltrate. Where runoff reaches drains, 
minimize the movement of paint chips into the storm drain 
by placing burlap or commercial filtering media over the 
drain, and held in place with bio-bags or other means, to 
filter out the paint chips. Visually inspect drain when 
complete to remove any visible paint chips. For commercial 
and multi-family residences, contact DEQ to determine if a 
wash water permit and the associated guidance are 
required.

Using Chemical 
Paint Strippers

Avoid inhaling or contacting chemical 
paint strippers. The chemicals are 
harsh and some produce harmful 
vapors. Methylene chloride, a common 
paint stripper, is particularly hazardous

Use chemical paint strippers only for small tasks. Cross- 
ventilate work areas, use non-corrosive, nonvolatile 
strippers, and wear chemically resistant gloves. The sludge 
from stripping work is hazardous waste; dispose of it 
correctly.

Manual Demolition Avoid doing manual demolition work in 
uncontained areas — cleaning up 
contaminated living space, household 
goods, and adjoining areas can be 
very expensive.

Always contain and cover work areas, work wet, and clean 
up daily, alternating wash and HEPA vacuum cycles.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 44-10
239-825-7566

UNDERSTANDING BLOOD LEAD TESTS
The most common test for lead is called the blood lead level. It measures how much lead is in 
the bloodstream. The following chart shows what various blood lead levels mean.

GETTING HELP
Doctors or other health-care providers
Workers who are concerned about lead over-exposure for themselves or others in their household 
should see a doctor. The doctor can arrange for blood lead level testing and help interpret any 
exposure and health effects. It is important for the doctor to know if you have been exposed to 
lead, even if you have no symptoms.

These are rules for employers on using lead safely and ensuring that workers are protected from 
the harmful effects of lead. OSHA will investigate complaints from workers who believe they are 
being overexposed to lead or other chemicals.
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Machine Guarding

POLICY
It is the policy of GCG Construction to ensure safe operation of machines and equipment. The 
following policy, information, and procedures are presented to help ensure safety through hazard 
identification and evaluation, safeguarding, and training.

Requirements for electrical safety, physical safety, and guards pertain to items such as abrasive 
wheel machines, belt guards on vacuum pumps, woodworking and metalworking machinery, 
lawnmowers, flywheels, shafts, belts, pulleys, and gears. 

RESPONSIBILITIES
Preventing injuries from machines and other equipment is a cooperative effort between GCG 
Construction and its employees. 

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Correct identified safety hazards with appropriate engineering and administrative controls
 Ensure each affected employee receives training on machine safety, including safe operating 

methods, based on each of their job duties
 Encourage employees to perform their jobs with safety and health as their priority
 Ensure periodic hazard analyses of work areas includes adequate consideration of equipment 

safety
 Ensure all machine guards are maintained, inspected, repaired, or replaced as needed
 Establish and follow a program of periodic and regular inspections of all machines and 

equipment to insure that all parts, auxiliary equipment, and safeguards are in a safe operating 
condition and adjustment

 Maintain records of inspections and maintenance

Safety Committee Responsibilities
It is the responsibility of the safety committee to:

 Assist in identifying hazards associated with equipment and machinery
 Assist in providing equipment and machinery training for personnel
 Assist in training personnel in the safe operation of material handling equipment
 Review machine and equipment safety procedures and inspect safeguards yearly or as 

necessary to ensure the safety and health of personnel
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Employee Responsibilities
Employees are expected to:

 Be aware of hazards presented by equipment and machinery where they work
 Follow company safety policy and the instructions of the supervisor
 Comply with safe operating procedures for all equipment
 Attend and participate in appropriate safety training
 Report safety concerns and provide safety recommendations as appropriate

TRAINING
We will ensure every employee is provided training on machine and equipment safety. This training 
will be provided at no cost to the employee during working hours. 

Training will use only training material that is appropriate in content and vocabulary to educational 
level, literacy, and language of employees.

Training Components
The safety coordinator will ensure every employee is trained in the following minimum elements:

 A description and identification of the hazards associated with particular machines
 The safeguards themselves, how they provide protection, and the hazards for which they are 

intended
 How to use the safeguards and why
 How and under what circumstances safeguards can be removed, and by whom (in most cases, 

repair or maintenance personnel only)
 What to do (e.g., contact the supervisor) if a safeguard is damaged, missing, or unable to 

provide adequate protection

Training Records
Training records will include the following information:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training
 The names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the date on which the training 
occurred.
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SAFE PRACTICES
Basics
Safeguards are essential for protecting workers from preventable injuries. A good rule to remember 
is, Any machine part, function, or process that may cause injury must be safeguarded. When the 
operation of a machine or accidental contact with it can injure the operator or others in the vicinity, 
the hazards must be either controlled or eliminated.

This information describes the various hazards of mechanical motion and describes some 
techniques for protecting workers from these hazards. General information includes where 
mechanical hazards occur, the hazards created by different kinds of motions and the requirements 
for effective safeguards, as well as a brief discussion of non-mechanical hazards.

Where Mechanical Hazards are Present
There are three basic areas that require safeguarding:

Point of Operation: The point of operation is where the work is actually done on the material. The 
type of work being done can include the following:

 Cutting
 Shaping
 Grinding

 Forming
 Turning
 Shearing

 Punching
 Boring

 Bending
 Drilling

Power Transmission Apparatus: The power transmission apparatus includes components of 
mechanical systems that transmit energy to parts of the machine including the following:

 Flywheels
 Pulleys
 Belts

 Couplings
 Cams
 Spindles

 Chains
 Cranks
 Gears

 Sprockets
 Shafts
 Rods

Other Moving Parts: there are a range of parts in a mechanical system that may move during 
operation. These parts include the following:

 Moving parts that:
o Reciprocate
o Rotate
o Move Transversely
 Feed mechanisms
 Auxiliary parts
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Installation of Machines
 Electrically powered machines must be grounded as prescribed in the National Electrical Code
 A machine must be placed so that it will not be necessary for the operator or other employee 

tending the machine to stand in an aisle
 A machine must be located so that there will be space for the employee to handle the material 

and operate the machine with no interference to or from another employee or machine
 A machine installed on a bench, table, or stand must be designed or secured to prevent 

unintentional movement or tipping
 A stationary machine must be anchored or provided with anti-slip pads to prevent unintentional 

movement

Hazardous Motions & Actions
A wide variety of mechanical motions and actions may present hazards to the worker. These can 
include the movement of rotating members (belts, sprockets, fan blades, etc.), reciprocating arms 
(shaker screens, tables, etc.), moving belts (transverse motion conveyors, transfer chains/belts, etc.), 
meshing gears, cutting teeth, and any parts that impact or shear. 

Hazardous Motions
Rotating: Rotating motion can be dangerous; even smooth, slowly rotating shafts can grip clothing, 
and through mere skin contact force an arm or hand into a dangerous position. Injuries due to 
contact with rotating parts can be severe.

Collars, couplings, cams, clutches, flywheels, shaft ends, spindles, meshing gears, and horizontal 
or vertical shafting are examples of common rotating mechanisms that may be hazardous. The 
danger increases when projections such as setscrews, bolts, nocks, abrasions, and projecting keys 
or setscrews are exposed on rotating parts. See Fig. 1.
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In-running nip point hazards are caused 
by the rotating parts on machinery. 
There are three main types of in-
running nips.

Parts can rotate in opposite directions 
while their axes are parallel to each 
other. These parts may be in contact or 
in close proximity. In the latter case, the 
stock fed between the rolls produces 
the nip points. This danger is common 
on machines with intermeshing gears, 
rolling mills, and calendars. See Fig. 2.

Nip points are also created between 
rotating and tangentially moving parts. 
Some examples would be the point of 
contact between a power transmission 
belt and its pulley, a chain and a 
sprocket, and a rack and pinion. See 
Fig. 3.

Nip points can occur between rotating 
and fixed parts that create a shearing, 
crushing, or abrading action. Examples 
are spoked handwheels or flywheels, 
screw conveyors, or the periphery of an 
abrasive wheel and an incorrectly 
adjusted work rest. See Fig. 4.
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 Reciprocating: Reciprocating motions may be hazardous because, during the back-and-forth or 
up-and-down motion, a worker may be struck by or caught between a moving and a stationary 
part

 Transverse: Transverse motion (movement in a straight, continuous line) creates a hazard 
because a worker may be struck or caught in a pinch or shear point by the moving part

Hazardous Actions
A wide variety of mechanical actions may present hazards to the worker. These can include:

Cutting: Cutting action may involve rotating, reciprocating, or transverse motion. The danger of 
cutting action exists at the point of operation where finger, arm, and body injuries can occur and 
where flying chips or scrap material can strike the head, particularly in the area of the eyes or face. 
Such hazards are present at the point of operation in cutting work, metal, or other materials. 

Examples of mechanisms involving cutting hazards include band saws, circular saws, boring or 
drilling machines, lathes, or milling machines. See Fig. 5.

Fig. 5: Examples of Dangerous Cutting Hazards
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 Punching: A punching action 
results when power is applied to a 
slide (ram) for the purpose of 
blanking, drawing, or stamping 
metal and other materials. The 
danger of this type of action 
occurs at the point of operation 
where stock is inserted, held, and 
withdrawn by hand. Typical 
machines used for punching 
operations are power presses 
and iron workers

 See Fig 6.
 Shearing: Shearing action 

involves applying power to a slide 
or knife in order to trim or shear metal or other materials. A hazard occurs at the point of 
operation where stock is actually inserted, held, and withdrawn. Examples of machines used for 
shearing operations are mechanically, hydraulically, or 
pneumatically powered shears. See Fig. 7

 Bending: Bending action results when power is applied to a 
slide in order to draw or stamp metal or other materials. A 
hazard occurs at the point of operation where stock is 
inserted, held, and withdrawn. Equipment that uses bending 
action includes power presses, press brakes, and tubing 
benders. See Fig 8

 These different types of hazardous mechanical actions are 
basic in varying combinations to nearly all machines, and 
recognizing them is the first step toward protecting workers 
from the danger they present

Safeguard Requirements
Safeguards must meet these minimum general requirements:

 Prevent contact: The safeguard must prevent hands, arms, and any other part of a worker's 
body from making contact with dangerous moving parts. A good safeguarding system eliminates 
the possibility of the operator or another worker placing parts of their bodies near hazardous 
moving parts

 Secure: Workers should not be able to easily remove or tamper with the safeguard, because a 
safeguard that can easily be made ineffective is no safeguard at all. Guards and safety devices 
should be made of durable material that will withstand the conditions of normal use. They must 
be firmly secured to the machine
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 Protect from falling objects: The safeguard should ensure that no objects can fall into moving 
parts. A small tool that is dropped into a cycling machine could easily become a projectile that 
could strike and injure someone

 Create no new hazards: A safeguard defeats its own purpose if it creates a hazard of its own 
such as a shear point, a jagged edge, or an unfinished surface that can cause a laceration. The 
edges of guards, for instance, should be rolled or bolted in such a way that they eliminate sharp 
edges

 Create no interference: Any safeguard that impedes a worker from performing the job quickly 
and comfortably might soon be overridden or disregarded. Proper safeguarding can actually 
enhance efficiency since it can relieve the worker's apprehensions about injury

 Allow safe lubrication: If possible, one should be able to lubricate the machine without removing 
the safeguards. Locating oil reservoirs outside the guard, with a line leading to the lubrication 
point, will reduce the need for the operator or maintenance worker to enter the hazardous area

Non-mechanical Guards
Machines obviously present a variety of other hazards that cannot be ignored. Remember that 
things other than safeguarding moving parts can affect the safe operation of machines.

All power sources for machines are potential sources of danger. When using electrically powered 
or controlled machines, for instance, the equipment as well as the electrical system itself must be 
properly grounded. Replacing frayed, exposed, or old wiring will also help to protect the operator 
and others form electrical shocks or electrocution. High pressure systems also need careful 
inspection and maintenance to prevent possible failure from pulsation, vibration, or leaks. Such a 
failure could cause, among other things, explosions, or flying objects.

Machines often produce noise (unwanted sound) which can result in a number of hazards to 
workers. Noise can startle and disrupt concentration, and can interfere with communications, thus 
hindering the worker's safe job performance

Engineering controls such as the use of sound-dampening materials can help control the harmful 
effects of noise. In addition, administrative controls that involve removing the worker from the noise 
source can be an effective measure when feasible.

Because some machines require the use of cutting fluids, coolant, and other potentially harmful 
substances, operators, maintenance workers, and others in the vicinity may need protection. These 
substances can cause ailments ranging from dermatitis to serious illnesses and disease. Specially 
constructed safeguards, ventilation, and protective equipment and clothing are possible temporary 
solutions to the problem of machinery-related chemical hazards until these hazards can be better 
controlled or eliminated from the workplace.
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Machine Controls
Engineering controls, which eliminate the hazard at the source and do not rely on the worker's 
behavior for their effectiveness, offer the best and most reliable means of machine safeguarding. 
Therefore, engineering controls must be the employer's first choice for eliminating machine 
hazards.

 Powered electrical equipment must have an on-off switch
 When unexpected motion would cause injury, an actuating machine control, except for an 

emergency device for a powered fixed or transportable machine must be guarded or located to 
prevent accidental actuation

 Unless its function is self-evident, each operating control device must be identified as to its 
function

 A powered machine that is attended by more than one employee must be equipped with an 
actuation device for each employee who is exposed to a point-of-operation hazard. The 
machine will activate only after concurrent use of all actuation devices

 When unexpected motion would cause injury, precautions must be taken to prevent a machine 
from automatically restarting upon the restoration of power after a power failure

 Where a machine workstation is remotely located from the machine controls, either a red 
emergency stop device must be provided at the machine workstation if a hazard exists that 
could cause an injury, or the actuation of the controls must require continuous depression 
during the hazardous portion of the machine cycle

 Equipment that is operated in series so that one piece of equipment automatically supplies 
another must be interlocked so that when any equipment in the series is stopped for any 
reason, the initial stopping causes the upstream equipment to stop if continued operation would 
create a hazard

 Reactivation must require a separate positive action by the employee who initiated the stop

PROTECTIVE CLOTHING AND PERSONAL PROTECTIVE EQUIPMENT
When engineering controls are not available or are not fully capable of protecting the employee (and 
extra measure of protection is necessary), operators must wear protective clothing or personal 
protective equipment.

If it is to provide adequate protection, the protective clothing and equipment selected must always be:

 Appropriate for the particular hazards
 Maintained in good condition
 Properly stored when not in use, to prevent damage or loss
 Kept clean, fully functional, and sanitary
 Protective clothing is, of course, available for different parts of the body
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Hard hats can protect the head from the impact of bumps and falling objects when the worker is 
handling stock, caps and hairnets can help keep the worker's hair from being caught in machinery. 

If machine coolants could splash, or particles could fly into the operator's eyes or face, then face 
shields, safety goggles, glasses, or similar kinds of protection might be necessary. Hearing protection 
may be needed when workers operate noisy machines. To guard the trunk of the body from cuts or 
impacts from heavy or rough-edged stock, there are certain protective coveralls, jackets, vests, 
aprons, and full-body suits. Workers can protect their hands and arms from the same kinds of injury 
with special sleeves and gloves. Safety shoes and boots, or other acceptable foot guards, can shield 
the feet against injury in case the worker needs to handle heavy stock that might drop.

It is important to note that protective clothing and equipment can create hazards. A protective glove 
can become caught between rotating parts, or a respirator face-piece can hinder the wearer's vision, 
for example, require alertness and continued attentiveness whenever they are used.

Other parts of the worker's clothing may present additional safety hazards. For example, loose-fitting 
shirts might possibly become entangled in rotating spindles or other kinds of moving machinery. 
Jewelry, such as bracelets and rings, can catch on machine parts or stock and lead to serious injury 
by pulling a hand into the danger area.

MACHINE SAFEGUARDING
There are many ways to safeguard machines. The type of operation, the size or shape of stock, the 
method of handling, the physical layout of the work area, the type of material, and production 
requirements or limitations will help to determine the appropriate safeguarding method for the 
individual machine. As a general rule, power transmission apparatus is best protected by fixed guards 
that enclose the danger areas. For hazards at the point of operation, where moving parts actually 
perform work on stock, several kinds of safeguarding may be possible. One must always choose the 
most effective and practical means available. We can group safeguards under five general 
classifications:

 Guards
 Devices
 Location/Distance
 Feeding/Ejection Mechanisms
 Miscellaneous
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Guards
Guards prevent access to danger areas. There are four general types of guards:

 Fixed: As its name implies, a fixed guard is a permanent part of the machine. It is not dependent 
upon moving parts to perform its intended function. It may be constructed of sheet metal, 
screen, wire cloth, bars, plastic, or any other material that is substantial enough to withstand 
whatever impact it may receive and to endure prolonged use. This guard is usually preferable to 
all other types because of its relative simplicity and permanence

 Interlocked: When this type of guard is opened or removed, the tripping mechanism and/or 
power automatically shuts off or disengages, and the machine cannot cycle or be started until 
the guard is back in place

 An interlocked guard may use electrical, mechanical, hydraulic, or pneumatic power or any 
combination of these. Interlocks should not prevent "inching" by remote control if required. 
Replacing the guard should not automatically restart the machine. To be effective, all movable 
guards should be interlocked to prevent occupational hazards

 Adjustable: Adjustable guards are useful because they allow flexibility in accommodating 
various sizes of stock

 Self-Adjusting: The openings of these barriers are determined by the movement of the stock. As 
the operator moves the stock into the danger area, the guard is pushed away, providing an 
opening that is only large enough to admit the stock. After the stock is removed, the guard 
returns to the rest position. This guard protects the operator by placing a barrier between the 
danger area and the operator. The guards may be constructed of plastic, metal, or other 
substantial material. Self-adjusting guards offer different degrees of protection

Required Guarding

Method of Feeding Machine Safeguarding Required

 Automatic feed
 Automatic roll feed
 Automatic push pull
 Transfer
 Dial feed

Fixed barrier guard, or die enclosure guard, or gate or moveable 
barrier device, or interlocked press barrier, or an operating device that 
assures machine action will be stopped before the operator can reach 
into the point of operation.**

 Semiautomatic feed
 Chute feed  (both gravity and 

follow feed) 
 Slide or push feed 
 Dial feed 
 Sliding dies 
 Revolving dies

Fixed barrier guard, or die-enclosure guard, or gate or moveable 
barrier device, or 2-hand control.

 Manual feed Fixed barrier guard, or die-enclosure guard, or gate or moveable 
barrier device, or sweep device, or pull-out device, or restraint device, 
or electronic control device, or two-hand control.

** Where two or more machines are used in inline operations, with automatic loading and unloading equipment, either the safeguards 
required in “A” above, or an interlocked enclosure, must be used in conjunction with each machine. 
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Guard Construction
Today, many builders of single-purpose machines provide point-of-operation and power 
transmission safeguards as standard equipment. However, not all machines in use have built-in 
safeguards provided by the manufacturer.

Guards designed and installed by the builder offer two main advantages: 

36. They usually conform to the design and function of the machine. 
37. They can be designed to strengthen the machine in some way or to serve some additional 

functional purposes. 

User-built guards are sometimes necessary for a variety of reasons. They have these advantages: 

 Often, with older machinery, they are the only practical safeguarding solution
 They may be the only choice for mechanical power transmission apparatus in older plants, 

where machinery is not powered by individual motor drives
 They permit options for point-of-operation safeguards when skilled personnel design and make 

them
 They can be designed and built to fit unique and even changing situations
 They can be installed on individual dies and feeding mechanisms
 Design and installation of machine safeguards by plant personnel can help to promote safety 

consciousness in the workplace

However, they also have disadvantages: 

 User-built guards may not conform well to the configuration and function of the machine. 
 There is a risk that user-built guards may be poorly designed or built. 

Point-of-Operation Guards
Although point-of-operation safeguarding is complicated by the number and complexity of 
machines, and by the different uses for individual machines, it is still extremely important.

Poorly designed, built, or installed guards may create a hazard rather than eliminating one. To be 
effective, the guards must safeguard the employee while allowing the work to continue with 
minimum disruption to the production process.

Where operator exposure exists, machines must be equipped and operated with a point-of-
operation guard or a point-of-operation protection device for every operation performed, except 
where the point of operation is limited to an opening of ¼ inch or less.
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Point-of-operation guards must:

 Be reliable in construction, application, and adjustment
 Be attached to the machine, die, etc. (check stability of mounting)
 Not introduce any hazards
 Be designed, constructed, and located to facilitate inspection
 Minimize the possibility of removing or misusing essential parts

A barrier guard may have feed holes for the stock, which must be of such size and distance from 
the die as to prevent entry of a hand or finger of the operator into the point of operation or other nip 
points.

All guards must be installed, maintained, and adjusted to provide safe operation.

Mechanical Power Transmission Apparatus Guarding
A significant difference between power transmission guards and point-of-operation guards is that 
the former type needs no opening for feeding stock. The only openings necessary for power 
transmission guards are those for lubrication, adjustment, repair, and inspection. These openings 
should be provided with interlocked covers that cannot be removed except by using tools for 
service or adjustment.

To be effective, power transmission guards should cover all moving parts in such a manner that no 
part of the operator's body can come in contact with them.

Die-Enclosure and Fixed Barrier Guards
 A die-enclosure guard must be attached to the machine in a fixed position and must be so 

designed and constructed that the operator cannot reach over, under, or around the guard and 
into the point of operation

 At least a 1-inch clearance must be provided between the top edge of the guard and the slide or 
any projection thereon, to prevent a shearing hazard caused by slide travel. The guard must 
extend at least 1 inch above the bottom of the slide at the top of the stroke in order to prevent a 
shearing hazard

 The guard must afford at least 50% visibility where visibility is necessary for proper placement of 
materials, and permit easy feeding of the stock through openings. Where rods are used, they 
must be vertical

 A fixed barrier guard must enclose the point of operation and must be secured to the machine 
by fasteners that would discourage removal by unauthorized personnel

Interlocked Press-Barrier Guards
An interlocked press-barrier guard, when utilized, must enclose the die space or work area and be 
interlocked such that the slide cannot be actuated unless the guard or hinged or movable section is 
in position.
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Guard Material
Under many circumstances, metal is 
the best material for guards. Guard 
framework is usually made from 
structural shapes, pipe, bar, or rod 
stock. Filler material generally is 
expanded, perforated, or solid sheet 
metal or wire mesh. It may be feasible 
to use plastic or safety glass where 
visibility is required.

Guards made of wood generally are 
not recommended because of their 
flammability and lack of durability and 
strength. However, in areas where 
corrosive materials are present, 
wooden guards may be the better 
choice.

ADDITIONAL GUARDING
Fans

Blades of a fan, located within 7 feet of a floor or working level and used for ventilation or the cooling 
of an employee, must be guarded with a firmly affixed or secured guard. Any opening in the guard 
must have not more than one of its dimensions more than 1 inch, and the distance to the blade must 
not be less than prescribed below in Table 1.

Table 1                                Fans: Safety-Related Dimensions

Smallest Dimension in Guard Minimum Distance from Guard to Blade

Greater than 0 up to ¼ inclusive ½ inch

Greater than ¼ up to ⅜  inclusive 1 ½ inches

Greater than ⅜ up to ½ inclusive 2 ½ inches

Greater than ½ up to ¾ inclusive 4 inches

Greater than ¾ up to 1 inclusive 6 times the smallest dimension

A fan used in the cooling process whose blade is less than 7 feet above the floor or working level 
must meet the distance requirements of Table 2 below. Where the openings are larger than those 
shown in the table, the distance from the guard to the blade must prevent any part of the 
employee’s body from making contact with the blade.
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Table 2                                Fans: Safety-Related Dimensions

Distance of Opening from Point-of-Operation 
Hazard (Inches)

Minimum Width Opening (Inches)

½ to 1½ ¼

1½ to 2½ ⅜

2½ to 3½ ½

3½ to 5½ ⅝

5½ to 6 ½ ¾ 

6½ to 7½ ⅞

7½ to 12½ 1 ¼ 

12½ to 15½ 1 ½ 

15½ to 17½ 1 ⅞

17½ to 31½ 2 ⅛

Powered Rotating Equipment (Saws, etc.)
Saws and other powered rotating equipment must be guarded as prescribed in general industry 
safety standards (including OSHA 1910.212, 1910.213, 1910.243, 1926.300, and 1926.304) unless 
state standards supersede them. The worker must be protected from contact with all points of 
operation. See the “Hand & Power Tools” chapter for more information on saw operation. 

If a machine or tool with rotating parts or components exposes employees to dust or particles, it 
must be connected to an exhaust/ventilation system.  

Pinch Points
When an employee is exposed to a hazard created by a pinch point other than point of operation, 
the hazard must be guarded or the employee otherwise protected.

Parts Washers and Machines with Cylinders
An extractor, parts washer, or tumbler, manually controlled and equipped with an inside revolving 
cylinder, must be equipped with a cover or door interlocked in such a manner as to prevent 
opening the door when the inside cylinder is in motion, and to prevent power operation of the 
inside cylinder when the cover or door is open. An inch control or constant pressure control that 
bypasses the interlock may be used to aid loading and unloading.

Avoiding Crushing Accidents
Employees will not place their body beneath equipment, such as vehicles, machines, or materials, 
supported only by a jack, overhead hoist, chain fall, or any other temporary single supporting 
means, unless safety stands, blocks, or other support system capable of supporting the total 
imposed weight is used to protect the employee in case of failure of the supporting system.
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Cooperation & Assistance
Safety in the workplace demands cooperation and alertness on everyone's part. Supervisors, 
operators and other workers who notice hazards in need of safeguarding, or existing systems that 
need repair or improvement, should notify the proper authority immediately.

Supervisors have these additional, special responsibilities with regard to safety in the workplace; 
explaining to the worker all the potential hazards associated with the machines and processes in 
the work area; and being responsive to employer requests for action or information regarding 
machine hazards. 

The first-line supervisor plays a pivotal role in communicating the safety needs of the worker to 
management and the employer's safety rules and policies to the worker.

Sometimes, the solution to a machine safeguarding problem may require expertise that is not 
available in a given establishment. Employers are encouraged to find out where help is available 
and, when necessary, to request it.

The machine's manufacturer is often a good place to start when looking for assistance with a 
safeguarding problem. Manufacturers can often supply the necessary literature or advice, 
insurance carriers, too, will often make their safety specialists available to the establishments 
whose assets they insure. Union safety specialists can also lend significant assistance.

Devices
A safety device may perform one of several functions. 

 Stop the machine if a hand or any part of the body is inadvertently placed in the danger area
 Restrain or withdraw the operator's hands from the danger area during operation
 Require the operator to use both hands on machine controls, thus keeping both hands and body 

out of danger
 Provide a barrier that is synchronized with the operating cycle of the machine in order to prevent 

entry to the danger area during the hazardous part of the cycle

Devices must not, in themselves, create a physical or organic hazard to the operator.

Presence Sensing
A presence-sensing device must be designed and installed so that, when the operator’s hands or 
any other part of his body, disturb the sensing field, the downward travel of the machine’s cycle is 
prevented or stopped. This type of device must not be used as a tripping means. In addition, to 
protect all areas of entry to the point of operation not protected by the presence-sensing device, a 
partial enclosure must be used that does not create a pinch point or shear hazard.
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The photoelectric (optical) presence-sensing device uses a system of light sources and controls 
that can interrupt the machine's operating cycle. If the light field is broken, the machine stops and 
will not cycle. This device must be used only on machines that can be stopped before the worker 
can reach the danger area. Equipment must be installed so that failure of the light/photoelectric 
relay/other energy source makes the machine inoperative. The design and placement of the device 
depends upon the time it takes to stop the mechanism and the speed at which the employee's 
hand can reach across the distance from the guard to the danger zone.

The radiofrequency (capacitance) presence-sending device uses a radio beam that is part of the 
machine control circuit. When the capacitance field is broken, the machine will stop or will not 
activate. Like the photoelectric device, this device will only be used on machines that can be 
stopped before the worker can reach the danger area. This requires the machine to have a friction 
clutch or other reliable means for stopping.

The electromechanical sensing device has a probe or contact bar that descends to a 
predetermined distance when the operator initiates the machine cycle. If there is an obstruction 
preventing it from descending its full-predetermined distance, the control circuit does not actuate 
the machine cycle.

Pull-back/Pull-out Devices: This type of device is primarily used on machines with stroking action. 
The pull-back/pull-out device must include attachments for the operator’s hands or arms. The 
attachments must be connected to the machine so that the operator’s hands or fingers are 
removed from the point of operation as the machine cycles.

Authorized personnel must be trained on, and responsible for, proper adjustment of the device for 
each setup and operator change. If more than one operator is required, a set of pull-out devices 
must be provided for each operator.

Each pull-out device in use must be visually inspected and checked for proper adjustment at the 
start of each operator’s shift, following a new set-up, and when operators are changed. Necessary 
maintenance or repair, or both, must be completed and documented before the machine is 
operated. 

Restraint: The restraint (holdout) device generally utilizes cables or straps that are attached to the 
operator's hands and a fixed point. The cables or straps must be adjusted to let the operator's 
hands travel within a predetermined safe area. There is no extending or retracting action involved. 
Consequently, hand-feeding tools are often necessary if the operation involves placing material 
into the danger area.
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SAFETY CONTROLS
Safety trip controls
Safety trip controls provide a quick means for deactivating the machine in an emergency. A 
pressure-sensitive body bar, when depressed, will deactivate the machine. If the operator or 
anyone trips, loses balance, or is drawn toward the machine, applying pressure to the bar will stop 
the operation. 

The positioning of the bar, therefore, is critical. It must stop the machine before a part of the 
employee's body reaches the danger area.

When pressed by hand, the safety deactivates the machine. Because the trip-rod has to be 
actuated by the operator during an emergency situation, its proper position is also critical.

Safety tripwire cables are located around the perimeter of or near the danger area. The operator 
must be able to reach the cable with either hand to stop the machine.

Two-hand controls
The two-hand control requires an operator to provide constant, concurrent pressure on both 
controls to activate a machine. Pressure must be maintained by both hands, which are located a 
safe distance from the danger area and any pinch points, until the machine completes its cycle. 
Otherwise, the machine stops or returns to its starting position. 

Two-hand control devices must be the anti-tie down type and located in a manner to prevent 
bridging. If repeating would cause an injury, an anti-repeat device must be incorporated into the 
control system. This kind of control requires a part-revolution clutch, brake, and a brake monitor if 
used on a power press.

Controls for more than one operating station must be designed to be activated and deactivated in 
complete sets of two-hand controls per operating station, and must be capable of being supervised 
by the employer.

Two-hand controls for single-stroke operation will be designed to require release of all operator’s 
hand controls before a second stroke can be initiated.

If foot control is provided, the selection method between hand and foot control must all be 
separated from the stroking selector, and must be designed so that the selection may be 
supervised by the employer.

A two-hand control may be a mechanically, pneumatically, or electrically controlled system.
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Two-hand trips
The two-hand trip requires concurrent application of both the operator's control buttons to activate 
the machine cycle, after which the hands are free. This device is usually used with machines 
equipped with full-revolution clutches. The trips must be placed far enough from the point of 
operation to make it impossible for the operator to move his or her hands from the trip buttons or 
handles into the point of operation before the first half of the cycle is completed. The distance from 
the trip button depends upon the speed of the cycle and the band speed constant.

To be effective, both two-hand controls and trips must be located so that the operator cannot use 
two hands or one hand and another part of his/her body to trip the machine. Thus, the operator's 
hands are kept far enough away to prevent them from being placed in the danger area prior to the 
slide/ram or blade reaching the full "down" position.

Gates
A gate is a moveable barrier that protects the operator at the point of operation. To be effective, the 
gate must be interlocked so that the machine will not begin a cycle unless the gate guard is in 
place, and in the closed position. A gate or movable barrier device must enclose the point of 
operation before power can be transmitted to the machine. In many instances, gates are designed 
to be operated with each cycle.

Another potential application of this type of guard is where the gate is a component of a perimeter 
safeguarding system. Here the gate may provide protection not only to the operator but to 
pedestrian traffic as well.

Point-of-Operation Devices
A point-of-operation device differs from a guard in that it allows the operator access to the point of 
operation for loading and unloading the die in a press operation. It prevents actual operation either 
until the hands are removed, or removes the hands from the point of operation as the press slide 
descends. A point of operation device may be a barrier device.

A point-of-operation device must be designed, constructed, and located so that it prevents, during 
normal operations, an employee’s hands or fingers from remaining within the point of operation 
during the downward movement of the slide/cycle.
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Adjustable Press-Barrier Devices
An adjustable press-barrier device must be attached to the frame of the press or die shoe and must 
have front and side sections adjustable for dies or jobs of any size. 

Adjustments must be verified by qualified and authorized personnel before the press is returned to 
production. With the use of an adjustable press-barrier device, authorized personnel must be 
instructed regarding proper adjustments of the device and that these adjustments are an important 
part of their jobs. An operator must not be allowed to make any change in the adjustments without 
approval of supervisory personnel. 

Where the adjustable press-barrier device cannot be adjusted to give sufficient clearance (for 
example, for the insertion or removal of an irregularly shaped piece), mechanical feeds, ejectors, 
and/or other point-of-operation devices must be used.

Holdout and Restraint Devices
A holdout or restraint device must be securely anchored and adjusted so that the operator is 
restrained from reaching into the point of operation. A set of restraints must be provided for each 
operator if more than one operator is required for the machine. 

Location & Distance
The examples mentioned below are a few of the numerous applications of the principle of 
safeguarding by location/distance. A thorough hazard analysis of each machine and particular 
situation is essential before attempting this safeguarding technique.

To consider a part of a machine to be safeguarded by location, the dangerous moving part of a 
machine must be positioned so that those areas are not accessible or do not present a hazard to a 
worker during the normal operation of the machine.

This may be accomplished either by locating a machine so that the hazardous parts of the machine 
are located away from operator workstations or other areas where employees walk or work, or by 
positioning a machine with its power transmission apparatus against a wall and leaving all routine 
operations conducted on the other side of the machine. Additionally, enclosure walls or fences can 
restrict access to machines. Another possible solution is to have dangerous parts located high 
enough to be out of the normal reach of any worker.

The feeding process can be safeguarded by location if a safe distance can be maintained to 
protect the worker's hands. The dimensions of the stock being worked on may provide adequate 
safety.

For instance, if the stock is several feet long and only one end of the stock is being worked on, the 
operator may be able to hold the opposite end while the work is being performed. An example 
would be a single-end punching machine. However, depending upon the machine, protection might 
still be required for other personnel.

The positioning of the operator's control station provides another potential approach to 
safeguarding by location. Operator controls may be located at a safe distance from the machine if 
there is not a reason for the operator to tend it.
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Slide-Lock Devices
When a slide-lock device or block is used, an additional point of operation guard or device must be 
used to protect the operator before the slide lock device is in position and secures the slide from 
closing. Visual indication of the operation of the slide lock device must be provided. 

Feeding & Ejection
Hand-feeding tools, such as but not limited to, pushers, pliers, pinchers, tweezers, suction discs or 
magnets, are intended for placing and removing materials in order to permit safe feeding of 
material by the operator.

Many feeding and ejection methods do not require the operator to place his or her hands in the 
danger area. In some cases, no operator involvement is necessary after the machine is set up. In 
other situations, operators can manually feed the stock with the assistance of a feeding 
mechanism. Properly designed ejection methods do not require any operator involvement after the 
machine starts to function.

Some feeding and ejection methods may even create hazards themselves. For instance, a robot 
may eliminate the need for an operator to be near the machine but may create a new hazard itself 
by the movement of its arm.

These feeding and ejection methods must not be accepted in lieu of other guards or devices. 
Guards and devices must still be used where they are necessary and where they can serve to 
provide protection from exposure to hazards.

Types of feeding and ejection methods
Automatic Feed: Automatic feeds reduce the exposure of the operator during the work process, 
and sometimes do not require any effort by the operator after the machine is set up and running.

Semi-automatic Feed: With semi-automatic feeding, as in the case of a power press, the operator 
uses a mechanism to place the piece being processed under the ram at each stroke. The operator 
does not need to reach into the danger area, and the danger area is completely enclosed.

Automatic ejection: Automatic ejection may employ either an air-pressure or a mechanical 
apparatus to remove the completed part from a press. It may be interlocked with the operating 
controls to prevent operation until part ejection is completed. This method requires additional 
safeguards for full protection of the operator.

Semi-automatic Ejection: Semi-automatic ejection employs mechanical means initiated by the 
operator to remove the completed part from a press.

Robot: Essentially, robots perform work that would otherwise have to be done by an operator. They 
are best used in high-production processes requiring repeated routines where they prevent other 
hazards to employees. However, they may create hazards themselves, and if they do, appropriate 
guards must be used.
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Hand-Operated Levers
A hand lever-operated press or machine must be equipped with a spring latch on the operating 
lever to prevent premature, accidental tripping. The operating lever on a hand-tripped machine 
having more than one operating station must be so interlocked as to prevent operation of the press 
except by concurrent action of all levers. A guard or device must be used in conjunction with the 
hand-operated lever to safeguard the point of operation, or the lever must be located so that the 
operator cannot reach into the point of operation.

Foot Pedals & Protection
All foot pedals must be guarded or otherwise protected to prevent unintended operation from falling 
or moving objects, or by accidental stepping onto the pedal.

Mechanical pedal return springs must be the compression type, operated on a rod or guided within 
a hole or tube. If operated on a rod, the inside diameter of the spring must be no greater than the 
diameter of the rod, plus ⅛ inch. If guided within a hole or tube, the inside diameter of the hole or 
tube shall be no greater than the outside diameter of the spring coil, plus ⅛ inch. A spring, in its 
initial compressed position, must be wound so that the space between coils is less than the 
diameter of the wire.

A pedal counterweight, if provided, must have the path of the travel of the weight enclosed or 
guarded. A mechanical foot pedal must be securely mounted on a press leg where the pedal is an 
integral part of the press.

Applications
While these aids do not give complete protection from machine hazards, they may provide the 
operator with an extra margin of safety. Sound judgment is needed in their application and usage. 
Following are several examples of possible applications:

 Awareness Barriers: An awareness barrier does not provide physical protection, but serves to 
remind a person that he or she is approaching the danger area. Generally, awareness barriers 
are not considered adequate when continual exposure to the hazard exists

 Although the barrier does not physically prevent a person from entering the danger area, it calls 
attention to it. For an employee to enter the danger area an overt act must take place, that is, 
the employee must either reach or step over, under or through the barrier

 Miscellaneous Protective Shields: Shields, another aid, may be used to provide protection from 
flying particles, splashing cutting oils, or coolants

 Holding Fixtures and Hand-Feeding Tools: Although special hand tools may be used to place or 
remove stock, particularly from or into the point of operation of a machine, hand tools must not 
be substituted for the required guarding or point-of-operation devices. Where hand tools are 
used for placing materials into and removing them from a point of operation, the employer will 
ensure the tools are designed so that the operator is not required to place a hand within the 
point of operation
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Exception: A bending operation on a press brake involving less than 25 pieces of 1 specific bend, if 
not guarded, must require the use of a hand tool when the operator must hold the work piece 
within 4 inches of the point of operation, and a conspicuous sign must be posted on the machine 
stating “Hand tools must be used to hold stock.”

A guard or device for the point of operation of a nonproduction arbor press or straightening press is 
not required if the machine is equipped with a hand control that is designed to stop the ram action 
or return the ram to the up position when released. 

A push stick or block may be used when feeding stock into a saw blade.

MACHINERY MAINTENANCE & REPAIR – LOCK-OUT/TAG-OUT
Good maintenance and repair procedures contribute significantly to the safety of the maintenance 
crew as well as that of machine operators. The variety and complexity of machines to be serviced, the 
hazards associated with their power sources, the special dangers that may be present during machine 
breakdown, and the severe time constraints often placed on maintenance personnel all make safe 
maintenance and repair work difficult.

Training and aptitude of people assigned to these jobs should make them alert for the intermittent 
electrical failure, the worn part, the inappropriate noise, the cracks or other signs that warn of 
impending breakage or that a safeguard has been damaged, altered, or removed. By observing 
machine operators at their tasks and listening to their comment, maintenance personnel may learn 
where potential trouble spots are and give them early attention before they develop into sources of 
accidents and injury. Sometimes, all that is needed to keep things running smoothly and safely is 
machine lubrication or adjustment. 

Any damage observed or suspected should be reported to the supervisor. If the condition impairs safe 
operation, the machine should be taken out of service for repair. Safeguards that are missing, altered, 
or damaged also should be reported so appropriate action can be taken to insure against worker 
injury.

If possible, machine design should permit routine lubrication and adjustment without removal of 
safeguards. However, when safeguards must be removed, and the machine serviced, the OSHA 
lock-out procedure must be followed. The maintenance and repair crew must never fail to replace 
the guards before the job is considered finished and the machine released from lock-out.

Is it necessary to oil machine parts while a machine is running? If so, special safeguarding equipment 
may be needed solely to protect the oiler from exposure to hazardous moving parts. Maintenance 
personnel must know which machines can be serviced while running and which cannot. "If in doubt, 
lock it out." Obviously, the danger of accident or injury is reduced by shutting off and locking out all 
sources of energy.
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In situations where the maintenance or repair worker would necessarily be exposed to electrical 
elements or hazardous moving machine parts in the performance of the job, there is no question that 
all power sources must be shut off and locked out before work begins. Warning signs or tags are 
inadequate insurance against the untimely energizing of mechanical equipment.

Thus, one of the first procedures for the maintenance person is to disconnect and lock out the 
machine from all of its power sources. Energy accumulation devices must be "bled down."

Electrical: Unexpected energizing of any electrical equipment that can be started by automatic or 
manual remote control may cause electric shock or other serious injuries to the machine operator, the 
maintenance worker, or others operating adjacent machines controlled by the same circuit. For this 
reason, when maintenance personnel must repair electrically powered equipment, they should open 
the circuit at the switch box and padlock the switch (lock it out) in the "OFF" position. This switch 
should be tagged with a description of the work being done, the name of the maintenance person, and 
the department involved. When more than one worker is to be engaged in the servicing/maintenance 
function, a typical lock-out hasp to which each may affix a personal lock must be used.

Mechanical & Gravitational: Safety blocks should be used as an additional safeguard on equipment 
such as a mechanical power press, even though the machine has been locked out. The safety blocks 
prevent the slide/ram from coming down under its own weight.

Pneumatic & Hydraulic: Valves used during repair or shutdown to keep a pneumatic-powered 
machine or its components from operating can be locked open or shut. Before the valve can be 
opened, everyone working on the machine must use his or her own key to release the lock-out. A 
sliding-sleeve valve exhausts line pressure at the same time it cuts off the air supply. Valves used to 
lock out pneumatic or hydraulic-powered machines should be designed to accept locks or lock-out 
adapters and should be capable of "bleeding off" pressure residues that could cause any part of the 
machine to move.

In shops where several maintenance persons might be working on the same machine, multiple lock-
out devices accommodating several padlocks are used. The machine cannot be reactivated until each 
person removes his or her lock. As a matter of general policy, lock-out control is gained by the 
procedure of issuing personal padlocks to each maintenance or repair person; no one but that person 
can remove the padlock, thereby each worker controls the power systems.

Whenever machines or equipment are serviced, there are hazards encountered by the employees 
performing the servicing or maintenance, which are unique to the repair or maintenance procedures 
being conducted. These hazards may exist due to the failure of the employees doing the servicing or 
maintenance to stop the machine being worked on. Even if the machine has been stopped, the 
machine can still be hazardous due to the possibility of the machine becoming re-energized or 
restarting.
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During Service and Maintenance: 
In order to prevent the hazards described above, each machine or piece of equipment should be 
safeguarded during the conduct of servicing or maintenance by: 

 Notifying all affected employees (usually machine or equipment operators or users) that the 
machine or equipment must be shut down to perform some maintenance or servicing

 Stopping the machine
 Isolating the machine or piece of equipment from its energy source
 Locking out (and tagging out) the energy source
 Relieving any stored or residual energy
 Verifying that the machine or equipment is isolated from the energy source

When lock-out protection is called for, interlocks may not be used as lock-out or as equivalent lock-
out protection.

Although these are the general rules, there are exceptions when the servicing or maintenance is 
not hazardous for an employee, when the servicing that is conducted is minor in nature or done as 
an integral part of production and the employer utilizes alternative safeguards that provide effective 
protection as required by specific OSHA regulations.

When the servicing or maintenance is completed, there are specific steps that must be taken to 
return the machine or piece of equipment to service. These steps include:

 Inspection of the machine or equipment to ensure that all guards and other safety devices are in 
place and functional

 Checking the area to ensure that energizing and start-up of the machine or equipment will not 
endanger employees.

 Removal of the lock-out devices (and tags)
 Re-energizing of the machine or equipment
 Notification of affected employees that the machine or equipment may be returned to service

The steps to lock-out described here are only a part of the total energy control program that must 
exist in the workplace. See the “Hazardous Energy Control” chapter for more specific information. 
In addition, the employer should have written procedures that are specific to each machine or piece 
of equipment, employees must be trained in their duties and responsibilities under the energy 
control program, and periodic inspections must be conducted to maintain the effectiveness of the 
program.

The maintenance and repair facility in GCG Construction deserves consideration here. Are all the 
right tools on hand and in good repair? Are lubricating oils and other common supplies readily 
available and safely stored? 
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Are commonly used machine parts and hardware kept in stock so that the crews are not 
encouraged (even obliged) to improvise, at the risk of doing an unsafe repair, or to postpone a 
repair job? Do not overlook the possibility that maintenance equipment itself may need guarding of 
some sort. The same precaution applies to tools and machines used in the repair shop. Certainly, 
the maintenance and repair crew are entitled to the same protection that their service provides to 
the machine operators in GCG Construction.

FORMS AND ATTACHMENTS
Please find the following documents on the pages below:

 Machine Guarding Checklist
 Machine Guarding and Equipment Safety Training Documentation

These forms may be reproduced for the purposes of implementing and maintaining a safety and 
health program.
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MACHINE GUARDING CHECKLIST

Answers to the following questions will help determine the safeguarding needs of the workplace by 
drawing attention to hazardous conditions or practices requiring correction.

Yes No Requirements for All Safeguards

Do the safeguards provided meet the minimum OSHA requirements?

Do the safeguards prevent workers' hands, arms, and other body parts from making contact with 
dangerous moving parts?

Are the safeguards firmly secured and not easily removable?

Do the safeguards ensure that no objects will fall into the moving parts?

Do the safeguards permit safe, comfortable, and relatively easy operation of the machine?

Can the machine be oiled without removing the safeguard?

Is there a system for shutting down the machinery before safeguards are removed?

Can the existing safeguards be improved?

Point of operation:

Is there a point-of-operation safeguard provided for the machine?

Does it keep the operator's hands, fingers, and body out of the danger area?

Is there evidence that the safeguards have been tampered with or removed?

Could you suggest a more practical, effective safeguard?

Could changes be made on the machine to eliminate the point-of-hazard entirely?

Power transmission apparatus:

Are there any unguarded gears, sprockets, pulleys, or flywheels on the apparatus?

Are there any exposed belts or chain drives?

Are there any exposed setscrews, key ways, collars, etc.?

Are starting and stopping controls within easy reach of the operator?

If there is more than one operator, are separate controls provided?

Other moving parts:

Are safeguards provided for all hazardous moving parts of the machine, including auxiliary parts?

Non-mechanical Hazards

Have appropriate measures been taken to safeguard workers against noise hazards?

Have special guards, enclosures, or personal protective equipment been provided, where 
necessary, to protect workers from exposure to harmful substances used in machine operation?
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Yes No Electrical Hazards

Is the machine installed in accordance with National Electrical Code requirements?

Are there loose conduit fittings?

Is the machine properly grounded?

Is the power supply correctly fused and protected?

Do workers occasionally receive minor shocks while operating any of the machines?

Training
Do operators and maintenance workers have the necessary training in how to use the safeguards 
and why?
Have operators and maintenance workers been trained in where the safeguards are located, how 
they provide protection, and what hazards they protect against?
Have operators and maintenance workers been trained in how and under what circumstances 
guards can be removed?
Have workers been trained in the procedures to follow if they notice guards that are damaged, 
missing, or inadequate?

Protective Equipment and Proper Clothing

Is protective equipment required?

If protective equipment is required, is it appropriate for the job, in good condition, kept clean and 
sanitary, and stored carefully when not in use?

Is the operator dressed safely for the job (i.e., no loose-fitting clothing or jewelry)?

Machinery Maintenance and Repair

Have maintenance workers received up-to-date instruction on the machines they service?

Do maintenance workers lock out the machine from its power sources before beginning repairs?

Where several maintenance persons work on the same machine, are multiple lock-out devices 
used?

Do maintenance persons use appropriate and safe equipment in their repair work?

Is the maintenance equipment itself properly guarded?

Are maintenance and servicing workers trained in the requirements of lock-out/tag-out hazard, and 
do the procedures for lock-out/tag-out exist before they attempt their tasks?

Evaluator's Name      Signature        Date
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MACHINE GUARDING AND EQUIPMENT SAFETY TRAINING

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name Signature

(Retain at least 3 years)
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Mold Abatement

POLICY
GCG Construction has established a safety program to protect its employees who perform mold 
remediation work. When mold growth occurs in buildings, some building occupants, particularly those 
with allergies or respiratory problems, may report adverse health problems.

Remediators will avoid exposing themselves and others to mold-laden dusts as they conduct their 
cleanup activities. Caution must be used to prevent mold and mold spores from being dispersed 
throughout the air where they can be inhaled by building occupants. 

The procedures in this chapter will adhere to all existing remediation regulations, and follow the 
guidelines established by the American Conference of Government Industrial Hygienists (ACGIH).

INTRODUCTION TO MOLDS
Molds in the Environment
Molds produce tiny spores to reproduce, just as some plants produce seeds. These mold 
spores can be found in both indoor and outdoor air, and settled on indoor and outdoor surfaces. 
When mold spores land on a damp spot, they may begin growing and digesting whatever they are 
growing on in order to survive. 

The prevention and removal of mold in is critical to preventing damage to building materials and 
furnishings and maintaining a healthy environment.

Moisture control is the key to mold control. Molds need both food and water to survive; since molds 
can digest most things, water is the factor that limits mold growth. Molds will often grow in damp or 
wet areas indoors. Common sites for indoor mold growth include bathroom tile, basement walls, 
areas around windows where moisture condenses, and near leaky water fountains or sinks. 

Common sources or causes of water or moisture problems include roof leaks, deferred 
maintenance, condensation associated with high humidity or cold spots in the building, localized 
flooding due to plumbing failures or heavy rains, slow leaks in plumbing fixtures, and malfunction 
or poor design of humidification systems. Uncontrolled humidity can also be a source of moisture 
leading to mold growth, particularly in hot, humid climates.

Since mold requires water to grow, it is important to prevent moisture problems in buildings. 
Moisture problems can have many causes, including uncontrolled humidity. Some moisture 
problems in buildings have been linked to changes in building construction practices during the 
1970s, 80s, and 90s. Some of these changes have resulted in buildings that are tightly sealed, 
but may lack adequate ventilation, potentially leading to moisture buildup. Building materials, 
such as drywall, may not allow moisture to escape easily. Moisture problems may include roof 
leaks, landscaping or gutters that direct water into or under the building, and un-vented combustion 
appliances.

Delayed maintenance or insufficient maintenance are also associated with moisture problems in 
schools and large buildings. Moisture problems in portable classrooms and other temporary 
structures have frequently been associated with mold problems.
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MOLD HAZARDS
Health Effects and Symptoms Associated with Mold Exposure
All molds have the potential to cause health effects. Molds produce allergens, irritants, and in some 
cases, toxins that may cause reactions in humans. The types and severity of symptoms depend, in 
part, on the types of mold present, the extent of an individual's exposure, the ages of the 
individuals, and their existing sensitivities or allergies.

Allergic Reactions (e.g., rhinitis and dermatitis or skin rash); Asthma; Hypersensitivity Pneumonitis; 
Other Immunologic Effects

Allergic Reactions
Inhaling or touching mold or mold spores may cause allergic reactions in sensitive individuals. 
Allergic reactions to mold are common - these reactions can be immediate or delayed. Allergic 
responses include hay fever-type symptoms, such as sneezing, runny nose, red eyes, and skin 
rash (dermatitis). Mold spores and fragments can produce allergic reactions in sensitive individuals 
regardless of whether the mold is dead or alive. Repeated or single exposure to mold or mold 
spores may cause previously non-sensitive individuals to become sensitive. Repeated exposure 
has the potential to increase sensitivity.

Asthma
Molds can trigger asthma attacks in persons who are allergic (sensitized) to molds. The irritants 
produced by molds may also worsen asthma in non-allergic (non-sensitized) people.

Hypersensitivity Pneumonitis
Hypersensitivity pneumonitis may develop following either short-term (acute) or long-term (chronic) 
exposure to molds. The disease resembles bacterial pneumonia and is uncommon.

Irritant Effects
Mold exposure can cause irritation of the eyes, skin, nose, throat, and lungs, and sometimes 
can create a burning sensation in these areas.
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Opportunistic Infections
People with weakened immune systems may be more vulnerable to infection by molds. Aspergillus 
fumigatus, for example, has been known to infect the lungs of immune-compromised individuals. 
These individuals inhale the mold spores, which then start growing in their lungs. Trichoderma has 
also been known to infect immune- compromised children.

Healthy individuals are usually not vulnerable to opportunistic infections from airborne mold 
exposure. However, molds can cause common skin diseases, such as athlete's foot, as well as 
other infections such as yeast infections.

PERSONAL PROTECTIVE EQUIPMENT (PPE)
GCG Construction will ensure that all employees who may be exposed to mold will be provided with, 
and be trained on the use of all necessary personal protective equipment.

If the remediation job disturbs mold and mold spores become airborne, then the risk of respiratory 
exposure goes up. Actions that are likely to stir up mold include: breakup of moldy porous materials 
such as wallboard; invasive procedures used to examine or remediate mold growth in a wall cavity; 
actively stripping or peeling wallpaper to remove it; and using fans to dry items.

The primary function of Personal Protective Equipment (PPE) is to avoid inhaling mold and mold 
spores and to avoid mold contact with the skin or eyes. The following sections discuss the different 
types of PPE that may be required during remediation activities. 

General PPE includes:
 Hard hat for overhead impact or electrical hazards
 Eye protection with side shields
 Gloves chosen for job hazards expected (e.g., heavy-duty leather work gloves for handling 

debris with sharp edges and/or chemical protective gloves appropriate for chemicals potentially 
contacted)

 ANSI-approved protective footwear
 Respiratory protection as necessary—N, R, or P95, filtering facepieces may be used for 

nuisance dusts (e.g., dried mud, dirt, and silt) and mold (except mold remediation). Filters with a 
charcoal layer may be used for odors.
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Respiratory Protection
Respirators adequate for the type of work being performed will be used to protect cleanup workers 
from inhaling airborne mold, mold spores, and contaminated dust. There are three levels of 
respiratory protection for use based on the amount of protection required.

 Minimum: When cleaning up a small area affected by mold, you should use an N-95 
respirator. This device covers the nose and mouth, will filter out 95% of the particulates in the 
air, and is available in most hardware stores. In situations where a full-face respirator is in use, 
additional eye protection is not required

 Limited: Limited PPE includes use of a half-face or full-face air purifying respirator (APR) 
equipped with a HEPA filter cartridge. These respirators contain both inhalation and exhalation 
valves that filter the air and ensure that it is free of mold particles. Note that half-face APRs do 
not provide eye protection. In addition, the HEPA filters do not remove vapors or gases. You 
should always use respirators approved by the National Institute for Occupational Safety and 
Health

 Full: In situations in which high levels of airborne dust or mold spores are likely or when intense 
or long-term exposures are expected (e.g., the cleanup of large areas of contamination), a full-
face, powered air purifying respirator (PAPR) is recommended. Full-face PAPRs use a 
blower to force air through a HEPA filter. The HEPA-filtered air is supplied to a mask that 
covers the entire face or a hood that covers the entire head. The positive pressure within the 
hood prevents unfiltered air from entering through penetrations or gaps. Individuals must be 
trained to use their respirators before they begin remediation. The use of these respirators must 
comply with OSHA regulations

Disposable Protective Clothing
Disposable clothing wi l l  be requ i red for  medium or large remediation projects to prevent the 
transfer and spread of mold to clothing and to eliminate skin contact with mold.

 Limited: Disposable paper overalls can be used
 Full: Mold-impervious disposable head and foot coverings, and a body suit made of a 

breathable material, such as TYVEK®, should be used. All gaps, such as those around ankles 
and wrists, should be sealed (many remediators use duct tape to seal clothing)
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PREVENTION
The key to mold control is moisture control. Moisture problems will be repaired before they become 
mold problems. Employees responsible for building maintenance and/or mold prevention will:

 Fix leaky plumbing and leaks in the building envelope as soon as possible
 Watch for condensation and wet spots. Fix source(s) of moisture problem(s) as soon as 

possible
 Prevent moisture due to condensation by increasing surface temperature or reducing the 

moisture level in air (humidity). To increase surface temperature, insulate or increase air 
circulation. To reduce the moisture level in air, repair leaks, increase ventilation (if outside air is 
cold and dry), or dehumidify (if outdoor air is warm and humid)

 Keep heating, ventilation, and air conditioning (HVAC) drip pans clean, flowing properly, and 
unobstructed

 Vent moisture-generating appliances, such as dryers, to the outside where possible
 Maintain low indoor humidity, below 60% relative humidity (RH), ideally 30-50%, if possible
 Perform regular building/HVAC inspections and maintenance as scheduled
 Clean and dry wet or damp spots within 48 hours
 Do not let foundations stay wet. Provide drainage and slope the ground away from the 

foundation

INVESTIGATING, EVALUATING & REMEDIATING MOLD PROBLEMS
When mold problems requiring remediation are detected, GCG Construction will perform the following 
steps to address the remediation project.

Hidden Mold
In some cases, indoor mold growth may not be obvious. It is possible that mold will be growing on 
hidden surfaces, such as the backside of dry wall, wallpaper, or paneling, the top of ceiling tiles, 
the underside of carpets and pads, etc. Possible locations of hidden mold can include pipe chases 
and utility tunnels (with leaking or condensing pipes), walls behind furniture (where condensation 
forms), condensate drain pans inside air handling units, porous thermal or acoustic liners inside 
ductwork, or roof materials above ceiling tiles (due to roof leaks or insufficient insulation).

Some building materials, such as dry wall with vinyl wallpaper over it or wood paneling, may act as 
vapor barriers, trapping moisture underneath their surfaces and thereby providing a moist 
environment where mold can grow. You may suspect hidden mold if a building smells moldy, 
but you cannot see the source, or if you know there has been water damage and building 
occupants are reporting health problems.

Investigating hidden mold problems may be difficult and will require caution when the investigation 
involves disturbing potential sites of mold growth—make sure to use personal protective 
equipment (PPE). For example, removal of wallpaper can lead to a massive release of spores 
from mold growing on the underside of the paper. If you believe that you may have a hidden mold 
problem, you may want to consider hiring an experienced professional. If you discover hidden 
mold, you should revise your remediation plan to account for the total area affected by mold 
growth.
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Remediation Questions
 Are there existing moisture problems in the building?
 Have building materials been wet more than 48 hours?
 Are there hidden sources of water or is the humidity too high (high enough to cause 

condensation)?
 Are building occupants reporting musty or moldy odors?
 Are building occupants reporting health problems?
 Are building materials or furnishings visibly damaged?
 Has maintenance been delayed or the maintenance plan been altered?
 Has the building been recently remodeled or has building use changed?
 Is consultation with medical or health professionals indicated?

Remediation Plan
Assess the size of the mold and/or moisture problem and the type of damaged materials before 
planning the remediation work. Select a remediation manager for medium or large jobs (or small 
jobs requiring more than one person). The remediation plan should include steps to fix the water or 
moisture problem, or the problem may reoccur. The plan should cover the use of appropriate 
Personal Protective Equipment (PPE) and include steps to carefully contain and remove moldy 
building materials to avoid spreading the mold. A remediation plan may vary greatly depending on 
the size and complexity of the job, and may require revision if circumstances change or new facts 
are discovered.

The remediation manager's highest priority must be to protect the health and safety of the building 
occupants and remediators. It is also important to communicate with building occupants when mold 
problems are identified. In some cases, especially those involving large areas of contamination, the 
remediation plan may include temporary relocation of some or all of the building occupants.

When deciding to relocate occupants GCG Construction will consider the size and type of the area 
affected by mold growth, the type and extent of health effects reported by the occupants, the 
potential health risks that could be associated with debris and the amount of disruption likely 
to be caused by remediation activities. If possible, remediation activities will be scheduled during 
off-hours when building occupants are less likely to be affected.

Remediators, particularly those with health-related concerns, may wish to check with their doctors 
or health care professionals before working on mold remediation or investigating potentially moldy 
areas. If you have any doubts or questions, you should consult a health professional before 
beginning a remediation project.
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REMEDIATION PROCEDURES
General Information
The fundamental steps in mold remediation are:

 Fix the water or humidity problem. Complete and carry out repair plan if appropriate
 Revise and/or carry out maintenance plan if necessary. Revise remediation plan as necessary, 

if more damage is discovered during remediation
 Continue to communicate with building occupants, as appropriate to the situation. Be sure to 

address all concerns
 Completely clean up mold, and dry water-damaged areas. Select appropriate cleaning and 

drying methods for damaged/contaminated materials. Carefully contain and remove moldy 
building materials. Use appropriate Personal Protective Equipment (PPE). Mold Remediation 
Guidelines

These guidelines are designed to protect the health of occupants and cleanup personnel during 
remediation. These guidelines are based on the area and type of material affected by water 
damage and/or mold growth. Please note that these are guidelines; some professionals may 
prefer other cleaning methods.

These remediation guidelines are based on the size of the affected area to make it easier for 
remediators to select appropriate techniques, not on the basis of health effects or research 
showing there is a specific method appropriate at a certain number of square feet. The guidelines 
have been designed to help construct a remediation plan. The remediation manager will then use 
professional judgment and experience to adapt the guidelines to particular situations. When in 
doubt, caution is advised. Consult an experienced mold remediator for more information.

In cases where a particularly toxic mold species has been identified or is suspected, when 
extensive hidden mold is expected (such as behind vinyl wallpaper or in the HVAC system), when 
the chances of the mold becoming airborne are estimated to be high, or sensitive individuals are 
present, a more cautious or conservative approach to remediation is indicated. Always make 
sure to protect remediators and building occupants from exposure to mold.

Contact your state OSHA division or local agency with jurisdiction at least 24 hours in advance of 
beginning work in cases where remediation involves the removal of asbestos, regardless of how 
much asbestos is involved. Some agencies require as much as 10 days of notice before work 
begins (including demolition or site preparation, etc.). It may also be necessary to contact your 
state OSHA division or local agency with jurisdiction before any project if more than 100 sq. ft. of 
asbestos-containing material is disturbed (and if the material is greater than 0.1 percent asbestos 
by weight). 

Any person who contracts to provide consulting activities relating to asbestos-containing 
construction material greater than 100 square feet must notify the state OSHA division or 
regulatory board in order to register/certify.

See the “Asbestos” chapter for a comprehensive list of provisions dealing with asbestos.
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Mold and Indoor Air Regulations and Standards
Standards or Threshold Limit Values (TLVs) for airborne concentrations of mold, or mold spores, 
have not been set. There are no EPA regulations or standards for airborne mold contaminants.

If building occupants are reporting serious health concerns, you should consult a health 
professional.

HEATING, VENTILATION, & AIR-CONDITIONING (HVAC) SYSTEM
Do not run the HVAC system if you know or suspect that it is contaminated with mold. If you suspect 
that it may be contaminated (it is part of an identified moisture problem, for instance, or there is mold 
growth near the intake to the system), consult EPA's guide “Should You Have the Air Ducts in Your 
Home Cleaned?”

If you are considering cleaning your ducts as part of your remediation plan, you should consult EPA's 
publication entitled, "Should You Have the Air Ducts in Your Home Cleaned?" If possible, remediation 
activities should be scheduled during off-hours when building occupants are less likely to be affected.

CLEANUP METHODS
A variety of mold cleanup methods are available for remediating damage to building materials and 
furnishings caused by moisture control problems and mold growth. The specific method or group of 
methods used will depend on the type of material affected. Please note that professional remediators 
may use some methods not covered in these guidelines; absence of a method in the guidelines does 
not necessarily mean that it is not useful.

Method 1: Wet Vacuum
Wet vacuums are vacuum cleaners designed to collect water. They can be used to remove 
water from floors, carpets, and hard surfaces where water has accumulated. They should not be 
used to vacuum porous materials, such as gypsum board. They should be used only when 
materials are still wet—wet vacuums may spread spores if sufficient liquid is not present. The 
tanks, hoses, and attachments of these vacuums should be thoroughly cleaned and dried after use 
since mold and mold spores may stick to the surfaces.

Method 2: Damp Wipe
Whether dead or alive, mold is allergenic, and some molds may be toxic. Mold can generally be 
removed from nonporous (hard) surfaces by wiping or scrubbing with water, or water and 
detergent. It is important to dry these surfaces quickly and thoroughly to discourage further mold 
growth. Instructions for cleaning surfaces, as listed on product labels, should always be read 
and followed. Porous materials that are wet and have mold growing on them may have to be 
discarded. Since molds will infiltrate porous substances and grow on or fill in empty spaces or 
crevices, the mold can be difficult or impossible to remove completely.
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Method 3: HEPA Vacuum
HEPA (High-Efficiency Particulate Air) vacuums are recommended for final cleanup of remediation 
areas after materials have been thoroughly dried and contaminated materials removed. HEPA 
vacuums are also recommended for cleanup of dust that may have settled on surfaces outside the 
remediation area. Care must be taken to assure that the filter is properly seated in the vacuum so 
that all the air must pass through the filter. When changing the vacuum filter, remediators should 
wear PPE to prevent exposure to the mold that has been captured. The filter and contents of the 
HEPA vacuum must be disposed of in well-sealed plastic bags.

Method 4: Remove Damaged Materials and Seal in Plastic Bags
Building materials and furnishings that are contaminated with mold growth and are not salvageable 
should be double-bagged using 6-mil polyethylene sheeting. These materials can then usually be 
discarded as ordinary construction waste. It is important to package mold- contaminated materials 
in sealed bags before removal from the containment area to minimize the dispersion of mold 
spores throughout the building. Large items that have heavy mold growth will be covered with 
polyethylene sheeting and sealed with duct tape before they are removed from the containment 
area.

The purpose of mold remediation is to remove the mold to prevent human exposure and 
damage to building materials and furnishings. It is necessary to clean up mold contamination, 
not just to kill the mold. Dead mold is still allergenic, and some dead molds are potentially toxic. 
The use of a biocide, such as chlorine bleach, is not recommended as a routine practice during 
mold remediation, although there may be instances where professional judgment may indicate its 
use (for example, when immune-compromised individuals are present). In most cases, it is not 
possible or desirable to sterilize an area; a background level of mold spores will remain in the air 
(roughly equivalent to or lower than the level in outside air). These spores will not grow if the 
moisture problem in the building has been resolved.

If you choose to use disinfectants or biocides, always ventilate the area. Outdoor air may need to 
be brought in with fans. When using fans, take care not to distribute mold spores through an 
unaffected area. Biocides are toxic to humans, as well as to mold. You should also use appropriate 
PPE and read and follow label precautions. Never mix chlorine bleach solution with cleaning 
solutions or detergents that contain ammonia; toxic fumes could be produced.

Some biocides are considered pesticides, and some States require that only registered pesticide 
applicators apply these products in schools. Make sure anyone applying a biocide is properly 
licensed, if necessary. Fungicides are commonly applied to outdoor plants, soil, and grains as a 
dust or spray—examples include phthalimides, hexachlorobenzene, organomercurials, 
pentachlorophenol, and dithiocarbamates. Do not use fungicides developed for use outdoors for 
mold remediation or for any other indoor situation.
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Mold growth can eventually cause structural damage, if a mold/moisture problem remains 
unaddressed for a long time. In the case of a long-term roof leak, for example, molds can 
weaken floors and walls as the molds feed on wet wood. If you suspect that mold has damaged 
building integrity, you should consult a structural engineer or other professional with expertise in 
this area.

Do not paint or caulk moldy surfaces; clean and dry surfaces before painting. Paint applied over 
moldy surfaces is likely to peel.

CONTAINMENT
The purpose of containment during remediation activities is to limit release of mold into the air and 
surroundings, in order to minimize the exposure of remediators and building occupants to mold. Mold 
and moldy debris should not be allowed to spread to areas in the building beyond the contaminated 
site.

The two types of containment recommended are limited and full. The larger the area of moldy 
material, the greater the possibility of human exposure and the greater the need for containment. In 
general, the size of the area helps determine the level of containment. However, a heavy growth of 
mold in a relatively small area could release more spores than a lighter growth of mold in a 
relatively large area. Choice of containment should be based on professional judgment. The primary 
object of containment should be to prevent occupant and remediator exposure to mold.

Limited Containment
Limited containment is generally recommended for areas involving between 10 and 100 square 
feet (ft²) of mold contamination. The enclosure around the moldy area should consist of a single 
layer of 6-mil, fire-retardant polyethylene sheeting. The containment should have a slit entry and 
covering flap on the outside of the containment area. For small areas, the polyethylene sheeting 
can be affixed to floors and ceilings with duct tape. For larger areas, a steel or wooden stud frame 
can be erected and polyethylene sheeting attached to it. All supply and air vents, doors, chases, 
and risers within the containment area must be sealed with polyethylene sheeting to minimize 
the migration of contaminants to other parts of the building. Heavy mold growth on ceiling tiles 
may affect HVAC systems if the space above the ceiling is used as a return air plenum. In this 
case, containment should be installed from the floor to the ceiling deck, and the filters in the air-
handling units serving the affected area may have to be replaced once remediation is finished.

The containment area must be maintained under negative pressure relative to surrounding 
areas. This will ensure that contaminated air does not flow into adjacent areas. This can be 
done with a HEPA-filtered fan unit exhausted outside of the building. For small, easily contained 
areas, an exhaust fan ducted to the outdoors can also be used. The surfaces of all objects 
removed from the containment area should be remediated/cleaned prior to removal. The 
remediation guidelines can be implemented when the containment is completely sealed and is 
under negative pressure relative to the surrounding area.
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Full Containment
Full containment is recommended for the cleanup of mold-contaminated surface areas greater 
than 100 ft² or in any situation in which it appears likely that the occupant space would be 
further contaminated without full containment. Double layers of polyethylene will be used to create 
a barrier between the moldy area and other parts of the building. A decontamination chamber or 
airlock will be constructed for entry into and exit from the remediation area. The entryways to the 
airlock from the outside and from the airlock to the main containment area should consist of a slit 
entry with covering flaps on the outside surface of each slit entry. The chamber should be large 
enough to hold a waste container and allow a person to put on and remove PPE.

All contaminated PPE, except respirators, must be placed in a sealed bag while in this chamber. 
Respirators will be worn until remediators are outside the decontamination chamber. PPE must be 
worn throughout the final stages of HEPA vacuuming and damp-wiping of the contained area. 
PPE must also be worn during HEPA vacuum filter changes or cleanup of the HEPA vacuum.

Containment Tips
 Always maintain the containment area under negative pressure
 Exhaust fans to outdoors and ensure that adequate makeup air is provided

If the containment is working, the polyethylene sheeting should billow inwards on all surfaces. If it 
flutters or billows outward, containment has been lost, and you should find and correct the 
problem before continuing your remediation activities.

EQUIPMENT
GCG Construction will ensure that the appropriate monitoring equipment is used to measure the 
moisture levels at job sites. All measurement and monitoring equipment will only be operated by 
trained personnel.

Moisture Meters
Moisture meters may be helpful for measuring the moisture content in a variety of building 
materials following water damage. They can also be used to monitor the process of drying 
damaged materials. These direct reading devices have a thin probe that can be inserted into the 
material to be tested or can be pressed directly against the surface of the material. Moisture 
meters can be used on materials such as carpet, wallboard, wood, brick, and concrete.

Humidity Gauges or Meters
Humidity meters can be used to monitor humidity indoors. Inexpensive (<$50) models are available 
that monitor both temperature and humidity.
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Humidistat
A humidistat is a control device that can be connected to the HVAC system and adjusted so 
that, if the humidity level rises above a set point, the HVAC system will automatically come on.

HVAC System Filter
Use high quality filters in your HVAC system during remediation. Consult an engineer for the 
appropriate efficiency for your specific HVAC system and consider upgrading your filters if 
appropriate. Conventional HVAC filters are typically not effective in filtering particles the size of 
mold spores. Consider upgrading to a filter with a minimum efficiency of 50 to 60% or a rating of 
MERV 8, as determined by Test Standard 52.2 of the American Society of Heating, Refrigerating, 
and Air Conditioning Engineers. Remember to change filters regularly and change them following 
any remediation activities.

AIR SAMPLING
Is sampling for mold needed? In most cases, if visible mold growth is present, sampling is 
unnecessary. In specific instances, such as cases where litigation is involved, the source(s) of the 
mold contamination is unclear, or health concerns are a problem, sampling may be included as part 
of your site evaluation. Surface sampling may also be performed in order to determine if an area has 
been adequately cleaned or remediated. 

Sampling should be done only after developing a sampling plan that includes a confirmable theory 
regarding suspected mold sources and routes of exposure. Figure out what you think is happening 
and how to prove or disprove it before you sample!

Only personnel trained in designing mold-sampling protocols, sampling methods, and interpretation of 
results will develop a sampling plan and conduct the sampling. Sample analysis will follow analytical 
methods recommended by the American Industrial Hygiene Association (AIHA), the American 
Conference of Governmental Industrial Hygienists (ACGIH), or other professional guidelines. Types of 
samples include air samples, surface samples, bulk samples (chunks of carpet, insulation, 
wallboard, etc.), and water samples from condensate drain pans or cooling towers.

It is important to remember that the results of sampling may have limited use or application. Since no 
EPA or other Federal threshold limits have been set for mold or mold spores, sampling cannot be 
used to check a building's compliance with Federal mold standards.
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When is Remediation/Cleanup Finished?
 You must have completely fixed the water or moisture problem
 When mold removal is complete. Use professional judgment to determine if the cleanup is 

sufficient. Visible mold, mold-damaged materials, and moldy odors should not be present
 If you have sampled, the kinds and concentrations of mold and mold spores in the 

building should be similar to those found outside, once cleanup has been completed
 You should revisit the site(s) shortly after remediation, and it should show no signs of water 

damage or mold growth
 People should be able to occupy or re-occupy the space without health complaints or 

physical symptoms
 Ultimately, this is a judgment call; there is no easy answer

Notes:
Molds are known allergens and may be toxic. You may wish to use Personal Protective Equipment 
(PPE) while investigating a mold problem, as well as during remediation/clean-up situations. 
The minimum PPE includes an N-95 respirator, gloves, and eye protection.

Although this document has a residential focus, it is applicable to other building types.

It is important that building materials be able to dry; moisture must  not be trapped between 
two vapor barriers or mold may result.

Please note that this information contains general guidelines. The purpose is to provide basic 
information for remediation managers to first assess the extent of the damage and then to 
determine whether the remediation should be managed by in-house personnel or outside 
professionals. The remediation manager can then use the guidelines to help design a remediation 
plan or to assess a plan submitted by outside professionals.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 46-14
239-825-7566

CHECKLIST FOR MOLD REMEDIATION

Investigate and evaluate moisture and mold problems
 Assess size of moldy area (square feet)
 Consider the possibility of hidden mold
 Clean up small mold problems and fix moisture problems before they become large 

problems
 Select remediation manager for medium or large size mold problem
 Investigate areas associated with occupant complaints
 Identify source(s) or cause of water or moisture problem(s)
 Note type of water-damaged materials (wallboard, carpet, etc.)
 Check inside air ducts and air handling unit
 Throughout process, consult qualified professional if necessary or desired

Communicate with building occupants at all stages of process, as appropriate
 Designate a  contact person for questions and comments about medium- or large- scale 

remediation as needed

Plan remediation
Adapt or modify remediation guidelines to fit your situation; use professional judgment

 Plan to dry wet, non-moldy materials within 48 hours to prevent mold growth
 Select cleanup methods for moldy items
 Select Personal Protection Equipment - protect remediators
 Select containment equipment - protect building occupants
 Select remediation personnel who have the experience and training needed to implement the 

remediation plan and use Personal Protection Equipment and containment as appropriate

Remediate moisture and mold problems
 Fix moisture problem, implement repair plan and/or maintenance plan
 Dry wet, non-moldy materials within 48 hours to prevent mold growth
 Clean and dry moldy materials; discard moldy items that cannot be cleaned
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Guidelines for Remediating Building Materials with Mold Growth Caused by 
Clean Water
This information presents remediation guidelines for building materials that have or are likely to 
have mold growth. The guidelines are designed to protect the health of occupants and cleanup 
personnel during remediation. These guidelines are based on the area and type of material 
affected by water damage and/or mold growth. Please note that these are guidelines; some 
professionals may prefer other cleaning methods.

If you are considering cleaning your ducts as part of your remediation plan, you should consult 
EPA's publication entitled, Should You Have the Air Ducts in Your Home Cleaned? If possible, 
remediation activities should be scheduled during off-hours when building occupants are less 
likely to be affected.

Although the level of personal protection suggested in these guidelines is based on the total 
surface area contaminated and the potential for remediator and/or occupant exposure, professional 
judgment should always play a part in remediation decisions. These remediation guidelines are 
based on the size of the affected area to make it easier for remediators to select appropriate 
techniques, not on the basis of health effects or research showing there is a specific method 
appropriate at a certain number of square feet. The guidelines have been designed to help 
construct a remediation plan. The remediation manager will then use professional judgment and 
experience to adapt the guidelines to particular situations. When in doubt, caution is advised. 
Consult an experienced mold remediator for more information.

In cases in which a particularly toxic mold species has been identified or is suspected, when 
extensive hidden mold is expected (such as behind vinyl wallpaper or in the HVAC system), when 
the chances of the mold becoming airborne are estimated to be high, or sensitive individuals (e.g., 
those with severe allergies or asthma) are present, a more cautious or conservative approach to 
remediation is indicated. Always make sure to protect remediators and building occupants from 
exposure to mold.

The following “Easy Reference Chart” will help you determine necessary precautions.
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Guidelines for Remediating Building Materials with Mold Growth Caused by Clean Water*

Material or Furnishing Affected
Cleanup
Methods†

Personal 
Protective

Equipme
nt

Containment
Small – Total Surface Area Affected Less Than 10 square feet (ft2)
Books and papers 3
Carpet and backing 1, 3
Concrete or cinder block 1, 3
Hard surface, porous flooring
(linoleum, ceramic tile, vinyl) 1, 2, 3
Non-porous, hard surfaces
(plastics, metals) 1, 2, 3
Upholstered furniture & drapes 1, 3
Wallboard (drywall and gypsum board) 3
Wood surfaces 1, 2, 3

Minimum

N-95 respirator, 
gloves, and 
goggles

None required

Medium – Total Surface Area Affected Between 10 and 100 (ft2)
Books and papers 3
Carpet and backing 1,3,4
Concrete or cinder block 1,3
Hard surface, porous flooring
(linoleum, ceramic tile, vinyl) 1,2,3
Non-porous, hard surfaces (plastics, 
metals)

1,2,3
Upholstered furniture & drapes 1,3,4
Wallboard (drywall and gypsum board) 3,4
Wood surfaces 1,2,

3

Limited or Full

Use professional 
judgment, consider 
potential for 
remediator 
exposure and size 
of contaminated 
area

Limited

Use professional judgment, 
consider potential for 
remediator/occupant 
exposure and size of 
contaminated area

Large – Total Surface Area Affected Greater Than 100 (ft2) or Potential for Increased Occupant or 
Remediator Exposure During Remediation Estimated to be Significant
Books and papers 3
Carpet and backing 1,3,4
Concrete or cinder block 1,3
Hard surface, porous flooring
(linoleum, ceramic tile, vinyl) 1,2,3,4
Non-porous, hard surfaces
(plastics, metals) 1,2,3
Upholstered furniture & drapes 1,2,4
Wallboard (drywall and gypsum board) 3,4
Wood surfaces 1,2,3,4

Full

Use professional 
judgment, consider 
potential for 
remediator/occupa
nt exposure and 
size of 
contaminated area

Full

Use professional judgment, 
consider potential for 
remediator exposure and 
size of contaminated area

* Use professional judgment to determine prudent levels of Personal Protective Equipment and containment for 
each situation, particularly as the remediation site size increases and the potential for exposure and health 
effects rises. Assess the need for increased Personal Protective Equipment, if, during the remediation, more 
extensive contamination is encountered than was expected. Consult Table 1 if materials have been wet for less 
than 48 hours, and mold growth is not apparent. These guidelines are for damage caused by clean water. If 
you know or suspect that the water source is contaminated with sewage, chemical, or biological 
pollutants, then the Occupational Safety and Health Administration (OSHA) requires PPE and 
containment. An experienced professional should be consulted if you and/or your remediators do not have 
expertise in remediating contaminated water situations.

† Select method most appropriate to situation. Since molds gradually destroy the things they grow on, if mold 
growth is not addressed promptly, some items may be damaged such that cleaning will not restore their original 
appearance. If mold growth is heavy and items are valuable or important, you may wish to consult a 
restoration/water damage/remediation expert. Please note that these are guidelines; other cleaning 
methods may be preferred by some professionals.
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CLEAN-UP METHODS
Method 1 Wet vacuum (in the case of porous materials, some mold spores/fragments will remain in the 

material but will not grow if the material is completely dried). Steam cleaning may be an 
alternative for carpets and some upholstered furniture.

Method 2 Damp-wipe surfaces with plain water or with water and detergent solution (except wood
—use wood floor cleaner); scrub as needed.

Method 3 High-efficiency particulate air (HEPA) vacuum after the material has been thoroughly dried. 
Dispose of the contents of the HEPA vacuum in well-sealed plastic bags.

Method 4 Discard – remove water-damaged materials and seal in plastic bags while inside of 
containment, if present. Dispose of as normal waste. HEPA vacuum area after it is dried

PERSONAL PROTECTIVE EQUIPMENT (PPE)
Minimum Gloves, N-95 respirator, goggles/eye protection

Limited Gloves, N-95 respirator or half-face respirator with HEPA filter, disposable overalls, 
goggles/eye protection

Full Gloves, disposable full body clothing, head gear, foot coverings, full-face respirator with
HEPA filter

CONTAINMENT
Limited Use polyethylene sheeting ceiling to floor around affected area with a slit entry and covering 

flap; maintain area under negative pressure with HEPA filtered fan unit. Block supply and 
return air vents within containment area.

Full Use two layers of fire-retardant polyethylene sheeting with one airlock chamber. Maintain area 
under negative pressure with HEPA filtered fan exhausted outside of building. Block supply and 
return air vents within containment area.

Table developed from literature and remediation documents including Bioaerosols: Assessment and Control 
(American Conference of Governmental Industrial Hygienists, 1999) and IICRC S500, Standard and Reference 
Guide for Professional Water Damage Restoration, (Institute of Inspection, Cleaning and Restoration, 1999).
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BMP# BMP Name
NS-1 Water Conservation Practices
NS-2 Dewatering Operations
NS-3 Paving and Grinding Operations
NS-4 Temporary Stream Crossing
NS-5 Clear Water Diversion
NS-6 Illicit Connection/Discharge
NS-7 Potable Water/Irrigation
NS-8 Vehicle and Equipment Cleaning
NS-9 Vehicle and Equipment Fueling

NS-10 Vehicle and Equipment Maintenance
NS-11 Pile Driving Operations
NS-12 Concrete Curing
NS-13 Concrete Finishing
NS-14 Material and Equipment Use
NS-15 Demolition Adjacent to Water
NS-16 Temporary Batch Plants

Non-Stormwater Management

NON-STORMWATER MANAGEMENT BMPS
The Construction General Permit prohibits the discharge of materials other than stormwater and 
authorized non-stormwater discharges. It is recognized that certain non-stormwater discharges may 
be necessary for the completion of construction projects. Such discharges include but are not limited 
to irrigation of vegetative erosion control measures, pipe flushing and testing, and street cleaning.

Non-stormwater management Best Management Practices (BMPs) are source controls that prevent 
pollution by limiting or reducing potential pollutants at their source or eliminating off-site discharge. 
These practices involve day-to-day operations of the construction site and are usually under the 
control of the contractor. These BMPs are also referred to as “good housekeeping practices” which 
involve keeping a clean, orderly construction site.

Non-stormwater management BMPs also include procedures and practices designed to minimize or 
eliminate the discharge of pollutants from vehicle and equipment cleaning, fueling, and maintenance 
operations to stormwater drainage systems or to watercourses. 

The table of contents below lists the non-stormwater management BMPs. All these BMPs must be 
implemented depending on the conditions and applicability of deployment described as part of the 
BMP. It is recommended that owners and contractors be vigilant regarding implementation of these 
BMPs, including making their implementation a condition of continued employment, and part of all 
prime and subcontract agreements. By doing so, the chance of inadvertent violation by an uncaring 
individual can be prevented, potentially saving thousands of dollars in fines and project delays. Also, 
if procedures are not properly implemented and/or if BMPs are compromised then the discharge is 
subject to sampling and analysis requirements contained in the General Permit.
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BMP# BMP 
NameWM-1 Material Delivery and Storage

WM-2 Material Use
WM-3 Stockpile Management
WM-4 Spill Prevention and Control
WM-5 Solid Waste Management
WM-6 Hazardous Waste Management
WM-7 Contaminated Soil Management
WM-8 Concrete Waste Management
WM-9 Sanitary/ Septic Waste 

ManagementWM-10 Liquid Waste Management

WASTE MANAGEMENT AND MATERIALS POLLUTION CONTROL
Waste management and materials pollution 
control BMPs, like non-stormwater management 
BMPs, are source control BMPs that prevent 
pollution by limiting or reducing potential 
pollutants at their source before they come in 
contact with stormwater. These BMPs also 
involve day-to-day operations of the construction 
site, are under the control of the contractor, and 
are additional “good housekeeping practices” 
which involve keeping a clean, orderly 
construction site.

Waste management consists of implementing procedural and structural BMPs for handling, storing, 
and disposing of wastes generated by a construction project. The objective is to prevent the release 
of waste materials into stormwater runoff or discharges through proper management of the following 
types of wastes:

 Solid
 Sanitary
 Concrete
 Hazardous
 Equipment; related wastes

Materials pollution control (also called materials handling) consists of implementing procedural and 
structural BMPs in the handling, storing, and the use of construction materials. The BMPs are 
intended to prevent the release of pollutants during stormwater and non-stormwater discharges. The 
objective is to prevent or reduce the opportunity for contamination of stormwater runoff from 
construction materials by covering and/or providing secondary containment of storage areas, and by 
taking adequate precautions when handling materials. These controls must be implemented for all 
applicable activities, material usage, and site conditions.

The table of contents below lists the waste management and materials pollution control BMPs. It is 
important to note that these BMPs should be implemented depending on the conditions/applicability of 
deployment described as part of the BMP. Page numbers for Stormwater Pollution Prevention, the 
General Permit, Glossary, and Acronyms follow.
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WATER CONSERVATION PRACTICES NS-1
Description and Purpose
Water conservation practices are activities that use water during the construction of a project in a 
manner that avoids causing erosion and the transport of pollutants offsite. These practices can 
reduce or eliminate non-stormwater discharges.

Suitable Applications
Water conservation practices are suitable for all construction sites where water is used, including 
piped water, metered water, trucked water, and water from a reservoir.

Limitations:
None identified.

Implementation
 Keep water equipment in good working condition
 Stabilize water truck filling area
 Repair water leaks promptly
 Washing of vehicles and equipment on the construction site is discouraged
 Avoid using water to clean construction areas. If water must be used for cleaning or surface 

preparation, surface should be swept and vacuumed first to remove dirt. This will minimize 
amount of water required

 Direct construction water runoff to areas where it can soak into the ground or be collected and 
reused

 Authorized non-stormwater discharges to the storm drain system, channels, or receiving waters 
are acceptable with the implementation of appropriate BMPs

 Lock water tank valves to prevent unauthorized use

Inspection and Maintenance
Inspect and verify that activity based BMPs are in place prior to the commencement of authorized 
non-stormwater discharges. Inspect BMPs subject to non-stormwater discharges daily while 
non-stormwater discharges are occurring. Repair water equipment as needed to prevent 
unintended discharges. Water trucks; Water reservoirs (water buffalos); Irrigation systems; Hydrant 
connections
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DEWATERING OPERATIONS NS-2
Description and Purpose
Dewatering operations are practices that manage the discharge of pollutants when non- 
stormwater and accumulated precipitation must be removed from a work location so that 
construction work may be accomplished.

Suitable Applications

These practices are implemented for discharges of non-stormwater from construction sites. 
Non-stormwaters include, but are not limited to, groundwater, water from cofferdams, water 
diversions, and waters used during construction activities that must be removed from a work 
area.

Practices identified in this section are also appropriate for implementation when managing the 
removal of accumulated precipitation (stormwater) from depressed areas at a construction site.

Limitations
 Site conditions will dictate design and use of dewatering operations
 The controls discussed in this best management practice (BMP) address sediment only
 The controls detailed in this BMP only allow for minimal settling time for sediment particles. Use 

only when site conditions restrict the use of the other control methods
 Dewatering operations will require, and must comply with, applicable local permits
 Avoid dewatering discharges where possible by using the water for dust control, by infiltration, 

etc

Implementation
 Dewatering non-stormwater cannot be discharged without prior notice to and approval from the 

Regional Water Quality Control Board (RWQCB) and local stormwater management agency. 
This includes stormwater that is co-mingled with groundwater or other non-stormwater sources. 
Once the discharge is allowed, appropriate BMPs must be implemented to ensure the discharge 
complies with all permit requirements and regional and watershed-specific requirements.

 RWQCB may require a separate NPDES permit prior to the dewatering discharge of non-
stormwater. These permits will have specific testing, monitoring, and discharge requirements 
and can take significant time to obtain

 The flow chart shown in Figure 1 should be utilized to guide dewatering operations
 The owner will coordinate monitoring and permit compliance
 Additional permits or permissions from other agencies may be required for dewatering 

cofferdams or diversions
 Dewatering discharges must not cause erosion at the discharge point



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 47-5
239-825-7566

A variety of methods can be used to treat water during dewatering operations. Several devices 
are presented below and provide options to achieve sediment removal. The size of particles 
present in the sediment and Permit or receiving water limitations on sediment are key 
considerations for selecting sediment treatment option(s); in some cases, the use of multiple 
devices may be appropriate.

SEDIMENT BASIN (SEE ALSO SE-2)
Description: A sediment basin is a temporary basin with a controlled release structure that is 
formed by excavation or construction of an embankment to detain sediment-laden runoff and 
allow sediment to settle out before discharging. Sediment basins are generally larger than 
Sediment Traps (SE-3).

Appropriate Applications: Effective for the removal of gravel, sand, silt, some metals that 
settle out with the sediment, and trash.

Implementation:

 Excavation and construction of related facilities is required
 Temporary sediment basins must be fenced if safety is a concern
 Outlet protection is required to prevent erosion at the outfall location

Maintenance:
Maintenance is required for safety fencing, vegetation, embankment, inlet and outfall 
structures, as well as other features.

Removal of sediment is required when the storage volume is reduced by one-half.

SEDIMENT TRAP (SEE ALSO SE-3)
Description: A sediment trap is a temporary basin formed by excavation and/or construction of an 
earthen embankment across a waterway or low drainage area to detain sediment-laden runoff 
and allow sediment to settle out before discharging. Sediment traps are generally smaller than 
Sediment Basins (SE-2).

Appropriate Applications: Effective for the removal of large and medium sized particles (sand 
and gravel) and some metals that settle out with the sediment.

Implementation:

 Excavation and construction of related facilities is required
 Trap inlets should be located to maximize the travel distance to the trap outlet
 Use rock or vegetation to protect the trap outlets against erosion
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Maintenance:
Maintenance is required for vegetation, embankment, inlet and outfall structures, as well as other 
features.

Removal of sediment is required when the storage volume is reduced by one-third.

WEIR TANKS
Description
A weir tank separates water and waste by using weirs. The configuration of the weirs (over and 
under weirs) maximizes the residence time in the tank and determines the waste to be 
removed from the water, such as oil, grease, and sediments.

Appropriate Applications
 The tank removes trash, some settleable solids (gravel, sand, and silt), some visible oil and 

grease, and some metals (removed with sediment). To achieve high levels of flow, multiple 
tanks can be used in parallel

 If additional treatment is desired, the tanks can be placed in series or as pre-treatment for other 
methods

Implementation:
 Tanks are delivered to the site by the vendor, who can provide assistance with set-up and 

operation
 Tank size will depend on flow volume, constituents of concern, and residency period required. 

Vendors should be consulted to appropriately size tank

Maintenance:
 Periodic cleaning is required based on visual inspection or reduced flow.
 Oil and grease disposal must be by licensed waste disposal company.

DEWATERING TANKS
Description
A dewatering tank removes debris and sediment. Flow enters the tank through the top, passes 
through a fabric filter, and is discharged through the bottom of the tank. The filter separates the 
solids from the liquids.

Appropriate Applications
The tank removes trash, gravel, sand, and silt, some visible oil and grease, and some metals 
(removed with sediment). To achieve high levels of flow, multiple tanks can be used in parallel. 
If additional treatment is desired, the tanks can be placed in series or as pre-treatment for other 
methods.
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Implementation
 Tanks are delivered to the site by the vendor, who can provide assistance with set-up and 

operation
 Tank size will depend on flow volume, constituents of concern, and residency period required. 

Vendors should be consulted to appropriately size tank

Maintenance
 Periodic cleaning is required based on visual inspection or reduced flow
 Oil and grease disposal must be by licensed waste disposal company

GRAVITY BAG FILTER
Description
A gravity bag filter, also referred to as a dewatering bag, is a square or rectangular bag made of 
non-woven geotextile fabric that collects sand, silt, and fines.

Appropriate Applications
Effective for the removal of sediments (gravel, sand, and silt). Some metals are removed with 
the sediment.

Implementation
 Water is pumped into one side of the bag and seeps through the bottom and sides of the bag
 A secondary barrier, such as a rock filter bed or straw/hay bale barrier, is placed beneath and 

beyond the edges of the bag to capture sediments that escape the bag

Maintenance
 Inspection of the flow conditions, bag condition, bag capacity, and the secondary barrier is 

required
 Replace the bag when it no longer filters sediment or passes water at a reasonable rate.
 The bag is disposed of offsite

SAND MEDIA PARTICULATE FILTER
Description
Water is treated by passing it through canisters filled with sand media. Generally, sand filters 
provide a final level of treatment. They are often used as a secondary or higher level of treatment 
after a significant amount of sediment and other pollutants have been removed using other 
methods.
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Appropriate Applications
 Effective for the removal of trash, gravel, sand, and silt and some metals, as well as the 

reduction of biochemical oxygen demand (BOD) and turbidity
 Sand filters can be used for stand-alone treatment or in conjunction with bag and cartridge 

filtration if further treatment is required
 Sand filters can also be used to provide additional treatment to water treated via settling or 

basic filtration

Implementation
The filters require delivery to the site and initial set up. The vendor can provide assistance 
with installation and operation

Maintenance
 The filters require regular service to monitor and maintain the level of the sand media. If 

subjected to high loading rates, filters can plug quickly
 Vendors generally provide data on maximum head loss through the filter. The filter should be 

monitored daily while in use, and cleaned when head loss reaches target levels
 If cleaned by backwashing, the backwash water may need to be hauled away for disposal, or 

returned to the upper end of the treatment train for another pass through the series of 
dewatering BMPs

PRESSURIZED BAG FILTER
Description:
A pressurized bag filter is a unit composed of single filter bags made from polyester felt 
material. The water filters through the unit and is discharged through a header. Vendors provide 
bag filters in a variety of configurations. Some units include a combination of bag filters and 
cartridge filters for enhanced contaminant removal.

Appropriate Applications:
 Effective for the removal of sediment (sand and silt) and some metals, as well as the reduction 

of BOD, turbidity, and hydrocarbons
 Oil absorbent bags are available for hydrocarbon removal
 Filters can be used to provide secondary treatment to water treated via settling or basic filtration

Implementation
The filters require delivery to the site and initial set up. The vendor can provide assistance with 
installation and operation.
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Maintenance:
The filter bags require replacement when the pressure differential equals or exceeds the 
manufacturer’s recommendation.

CARTRIDGE FILTER
Description
Cartridge filters provide a high degree of pollutant removal by utilizing a number of individual 
cartridges as part of a larger filtering unit. They are often used as a secondary or higher (polishing) 
level of treatment after a significant amount of sediment and other pollutants are removed. Units 
come with various cartridge configurations (for use in series with bag filters) or with a larger single 
cartridge filtration unit (with multiple filters within).

Appropriate Applications
 Effective for the removal of sediment (sand, silt, and some clays) and metals, as well as the 

reduction of BOD, turbidity, and hydrocarbons. Hydrocarbons can effectively be removed with 
special resin cartridges

 Filters can be used to provide secondary treatment to water treated via settling or basic filtration

Implementation
The filters require delivery to the site and initial set up. The vendor can provide assistance.

Maintenance
The cartridges require replacement when the pressure differential equals or exceeds the 
manufacturer’s recommendation.

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Unit-specific maintenance requirements are included with the description of each unit
 Sediment removed during the maintenance of a dewatering device may be either spread onsite 

and stabilized, or disposed of at a disposal site as approved by the owner
 Sediment that is commingled with other pollutants must be disposed of in accordance with all 

applicable laws and regulations and as approved by the owner
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OPERATIONS FLOW CHART

FIGURE 1
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PAVING AND GRINDING OPERATIONS NS-3
Description and Purpose
Prevent or reduce the discharge of pollutants from paving operations, using measures to prevent 
run-on and runoff pollution, properly disposing of wastes, and training employees and 
subcontractors.

Suitable Applications
These procedures are implemented where paving, surfacing, resurfacing, or saw cutting, may 
pollute stormwater runoff or discharge to the storm drain system or watercourses.

Limitations
 Finer solids are not effectively removed by filtration systems
 Paving opportunities may be limited during wet weather

Implementation: General
 Avoid paving during the wet season when feasible
 Reschedule paving and grinding activities if rain is in the forecast
 Train employees and sub-contractors in pollution prevention and reduction
 Store materials away from drainage courses to prevent stormwater run-on (see WM-1, Material 

Delivery and Storage)
 Protect drainage courses, particularly in areas with a grade, by employing BMPs to divert runoff 

or to trap and filter sediment
 If paving involves an onsite mixing plant, follow the stormwater permitting requirements for 

industrial activities
 Stockpile material removed from roadways away from drain inlets, drainage ditches, and 

watercourses. These materials should be stored consistent with WM-3, Stockpile Management
 Disposal of PCC and AC waste should be in conformance with WM-8, Concrete Waste 

Management
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Saw Cutting, Grinding, and Pavement Removal
 Shovel or vacuum saw-cut slurry and remove from site. Cover or barricade storm drains during 

saw cutting to contain slurry

When paving involves AC, the following steps should be implemented to prevent the discharge of 
grinding residue, uncompact or loose AC, tack coats, equipment cleaners, or unrelated paving 
materials:

 AC grindings, pieces, or chunks used in embankments or shoulder backing must not be allowed 
to enter any storm drains or watercourses. Install silt fence until structure is stabilized or 
permanent controls are in place. Examples of temporary perimeter controls can be found in EC-
9, Earth Dikes and Drainage Swales; SE-1, Silt Fence; or SE-5, Fiber Rolls.Collect and remove 
all broken asphalt and recycle when practical. Old or spilled asphalt must be recycled or 
disposed

 Any AC chunks and pieces used in embankments must be placed above the water table and 
covered by at least 1 ft. of material

 Do not allow saw-cut slurry to enter storm drains or watercourses
 Residue from grinding operations should be picked up by means of a vacuum attachment to the 

grinding machine, should not be allowed to flow across the pavement, and should not be left on 
the surface of the pavement. See also WM-8, Concrete Waste Management, and WM-10, 
Liquid Waste Management

 Dig out activities should not be conducted in the rain
 Collect dig out material by mechanical or manual methods. This material may be recycled for 

use as shoulder backing or base material
 If dig out material cannot be recycled, transport the material back to an approved storage site

Asphaltic Concrete Paving
If paving involves asphaltic cement concrete, follow these steps:

 Do not allow sand or gravel placed over new asphalt to wash into storm drains, streets, or 
creeks. Vacuum or sweep loose sand and gravel and properly dispose of this waste by referring 
to WM-5, Solid Waste Management

 Old asphalt must be disposed of properly. Collect and remove all broken asphalt from the site 
and recycle whenever possible

Portland Cement Concrete Paving
 Do not wash sweepings from exposed aggregate concrete into a storm drain system
 Collect and return to aggregate base stockpile or dispose of properly
 Allow aggregate rinse to settle. Then, either allow rinse water to dry in a temporary pit as 

described in WM-8, Concrete Waste Management, or pump the water to the sanitary sewer if 
allowed by the local wastewater authority
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Sealing Operations
 During chip seal application and sweeping operations, petroleum or petroleum covered 

aggregate must not be allowed to enter any storm drain or water courses. Apply temporary 
perimeter controls until structure is stabilized

 Drainage inlet structures and manholes should be covered with filter fabric during application of 
seal coat, tack coat, slurry seal, and fog seal

 Seal coat, tack coat, slurry seal, or fog seal should not be applied if rainfall is predicted to occur 
during the application or curing period

Paving Equipment
 Leaks and spills from paving equipment can contain toxic levels of heavy metals and oil and 

grease. Place drip pans or absorbent materials under paving equipment when not in use. Clean 
up spills with absorbent materials rather than burying. See NS-10, Vehicle and Equipment 
Maintenance, WM-4, Spill Prevention and Control, and WM-10, Liquid Waste Management

 Substances used to coat asphalt transport trucks, and asphalt spreading equipment should 
not contain soap and should be non-foaming and non-toxic

 Use only non-toxic substances to coat asphalt transport trucks and asphalt spreading 
equipment

 Paving equipment parked onsite should be parked over plastic to prevent soil contamination
 Clean asphalt coated equipment offsite whenever possible. When cleaning dry, hardened 

asphalt from equipment, manage hardened asphalt debris as described in WM-5, Solid 
Waste Management. Any cleaning onsite should follow NS-8, Vehicle and Equipment Cleaning

Thermoplastic Striping
 Thermoplastic striper and pre-heater equipment shutoff valves should be inspected to ensure 

that they are working properly to prevent leaking thermoplastic from entering drain inlets, the 
stormwater drainage system, or watercourses

 Pre-heaters should be filled carefully to prevent splashing or spilling of hot thermoplastic
 Leave six inches of space at the top of the pre-heater container when filling thermoplastic to 

allow room for material to move when the vehicle is deadheaded
 Do not pre-heat, transfer, or load thermoplastic near drain inlets or watercourses
 Clean truck beds daily of loose debris and melted thermoplastic. When possible, recycle 

thermoplastic material

Raised/Recessed Pavement Marker Application and Removal
 Do not transfer or load bituminous material near drain inlets, the stormwater drainage system, or 

watercourses
 Melting tanks should be loaded with care and not filled to beyond six inches from the top to 

leave room for splashing when vehicle is deadheaded
 When servicing or filling melting tanks, ensure all pressure is released before removing lids to 

avoid spills
 On large-scale projects, use mechanical or manual methods to collect excess bituminous 

material from the roadway after removal of markers
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Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Keep ample supplies of drip pans or absorbent materials onsite
 Inspect and maintain machinery regularly to minimize leaks and drips

TEMPORARY STREAM CROSSING NS-4
Description and Purpose
A temporary stream crossing is a temporary culvert, ford or bridge placed across a waterway to 
provide access for construction purposes for a period of less than one year. Temporary access 
crossings are not intended to maintain traffic for the public. The temporary access will eliminate 
erosion and downstream sedimentation caused by vehicles.

Suitable Applications
Temporary stream crossings should be installed at all designated crossings of perennial and 
intermittent streams on the construction site, as well as for dry channels that may be significantly 
eroded by construction traffic.

Temporary streams crossings are installed at sites:
 Where appropriate permits have been secured (404 Permits, and 401 Certifications)
 Where construction equipment or vehicles need to frequently cross a waterway
 When alternate access routes impose significant constraints
 When crossing perennial streams or waterways causes significant erosion
 Where construction activities will not last longer than one year
 Where appropriate permits have been obtained for the stream crossing
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Limitations
The following limitations may apply:

 Installation and removal will usually disturb the waterway
 Installation may require Regional Water Quality Control Board (RWQCB) 401
 Certification, U.S. Army Corps of Engineers 404 permit and approval by the Department of Fish 

and Game. If numerical-based water quality standards are mentioned in any of these and other 
related permits, testing and sampling may be required

 Installation may require dewatering or temporary diversion of the stream. See NS-2, Dewatering 
Operations and NS-5, Clear Water Diversion

 Installation may cause a constriction in the waterway, which can obstruct flood flow and cause 
flow backups or washouts. If improperly designed, flow backups can increase the pollutant load 
through washouts and scouring

 Use of natural or other gravel in the stream for construction of Cellular Confinement
 System (CCS) ford crossing will be contingent upon approval by fisheries agencies.
 Ford crossings may degrade water quality due to contact with vehicles and equipment
 May be expensive for a temporary improvement
 Requires other BMPs to minimize soil disturbance during installation and removal
 Fords should only be used in dry weather

Implementation
General

The purpose of this BMP is to provide a safe, erosion-free access across a stream for construction 
equipment. Minimum standards and specifications for the design, construction, maintenance, 
and removal of the structure should be established by an engineer registered in the state.

Temporary stream crossings may be necessary to prevent construction equipment from causing 
erosion of the stream and tracking sediment and other pollutants into the stream.

Temporary stream crossings are used as access points to construction sites when other detour 
routes may be too long or burdensome for the construction equipment. Often heavy construction 
equipment must cross streams or creeks, and detour routes may impose too many constraints 
such as being too narrow or poor soil strength for the equipment loadings. Additionally, the 
contractor may find a temporary stream crossing more economical for light– duty vehicles to use for 
frequent crossings, and may have less environmental impact than construction of a temporary 
access road.

Location of the temporary stream crossing should address:
Site selection where erosion potential is low.

Areas where the side slopes from site runoff will not spill into the side slopes of the crossing.
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The following types of temporary stream crossings should be considered:

Culverts: A temporary culvert is effective in controlling erosion but will cause erosion during 
installation and removal. A temporary culvert can be easily constructed and allows for heavy 
equipment loads.

Fords: Appropriate during the dry season in arid areas. Used on dry washes and ephemeral streams, 
and low-flow perennial streams. CCS, a type of ford crossing, is also appropriate for use in streams 
that would benefit from an influx of gravels. A temporary ford provides little sediment and erosion 
control and is ineffective in controlling erosion in the stream channel. A temporary ford is the least 
expensive stream crossing and allows for maximum load limits. It also offers very low maintenance. 
Fords are more appropriate during the dry ice season and in arid areas of the state.

Bridges: Appropriate for streams with high flow velocities, steep gradients and where temporary 
restrictions in the channel are not allowed.

Design

During the long summer construction season in certain states, rainfall is infrequent and many streams 
are dry. Under these conditions, a temporary ford may be sufficient. A ford is not appropriate if 
construction will continue through the winter rainy season, if summer thunderstorms are likely, or if the 
stream flows during most of the year. Temporary culverts and bridges should then be considered 
and, if used, should be sized to pass a significant design storm (i.e., at least a 10-year storm). 
The temporary stream crossing should be protected against erosion, both to prevent excessive 
sedimentation in the stream and to prevent washout of the crossing.

Design and installation requires knowledge of stream flows and soil strength. Designs should be 
prepared under direction of, and approved by, a registered civil engineer and for bridges, a registered 
structural engineer.

Both hydraulic and construction loading requirements should be considered with the 
following:

 Comply with any special requirements for culvert and bridge crossings, particularly if the 
temporary stream crossing will remain through the rainy season

 Provide stability in the crossing and adjacent areas to withstand the design flow. The design 
flow and safety factor should be selected based on careful evaluation of the risks due to over 
topping, flow backups, or washout

 Install sediment traps immediately downstream of crossings to capture sediments. See SE-3, 
Sediment Trap



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 47-17
239-825-7566

 Avoid oil or other potentially hazardous materials for surface treatment
 Culverts are relatively easy to construct and able to support heavy equipment loads
 Fords are the least expensive of the crossings, with maximum load limits
 CCS crossing structures consist of clean, washed gravel and cellular confinement system 

blocks. CCS is appropriate for streams that would benefit from an influx of gravel; for example, 
salmonid streams, streams or rivers below reservoirs, and urban, channelized streams. Many 
urban stream systems are gravel-deprived due to human influences, such as dams, gravel 
mines, and concrete channels

 CCS allows designers to use either angular or naturally occurring rounded gravel, because the 
cells provide the necessary structure and stability. In fact, natural gravel is optimal for this 
technique, because of the habitat improvement it will provide after removal of the CCS

 A gravel depth of 6 to 12 in. for a CCS structure is sufficient to support most construction 
equipment

 An advantage of a CCS crossing structure is that relatively little rock or gravel is needed, 
because the CCS provides the stability

 Bridges are generally more expensive to design and construct, but provide the least disturbance 
of the streambed and constriction of the waterway flows

Construction and Use
 Stabilize construction roadways, adjacent work area, and stream bottom against erosion.
 Construct during dry periods to minimize stream disturbance and reduce costs.
 Construct at or near the natural elevation of the streambed to prevent potential flooding 

upstream of the crossing.
 Install temporary erosion control BMPs in accordance with erosion control BMP fact sheets to 

minimize erosion of embankment into flow lines
 Any temporary artificial obstruction placed within flowing water should only be built from 

material, such as clean gravel or sandbags that will not introduce sediment or silt into the 
watercourse

 Temporary water body crossings and encroachments should be constructed to minimize scour. 
Cobbles used for temporary water body crossings or encroachments should be clean, rounded 
river cobble

 Vehicles and equipment should not be driven, operated, fueled, cleaned, maintained, or stored 
in the wet or dry portions of a water body where wetland vegetation, riparian vegetation, or 
aquatic organisms may be destroyed

 The exterior of vehicles and equipment that will encroach on the water body within the project 
should be maintained free of grease, oil, fuel, and residues
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 Drip pans should be placed under all vehicles and equipment placed on docks, barges, or other 
structures over water bodies when the vehicle or equipment is planned to be idle for more than 
one hour

 Disturbance or removal of vegetation should not exceed the minimum necessary to complete 
operations. Precautions should be taken to avoid damage to vegetation by people or equipment. 
Disturbed vegetation should be replaced with the appropriate soil stabilization measures

 Riparian vegetation, when removed pursuant to the provisions of the work, should be cut off no 
lower than ground level to promote rapid re-growth. Access roads and work areas built over 
riparian vegetation should be covered by a sufficient layer of clean river run cobble to prevent 
damage to the underlying soil and root structure. The cobble must be removed upon completion 
of project activities

 Conceptual temporary stream crossings are shown in the attached figures

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two week intervals in the non-rainy season to verify continued 
BMP implementation

 Check for blockage in the channel, sediment buildup or trapped debris in culverts, blockage 
behind fords or under bridges

 Check for erosion of abutments, channel scour, riprap displacement, or piping in the soil
 Check for structural weakening of the temporary crossings, such as cracks, and undermining of 

foundations and abutments
 Remove sediment that collects behind fords, in culverts, and under bridges periodically
 Replace lost or displaced aggregate from inlets and outlets of culverts and cellular confinement 

systems
 Remove temporary crossing promptly when it is no longer needed
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CLEAR WATER DIVERSION NS-5
Description and Purpose
Clear water diversion consists of a system of structures and measures that intercept clear surface 
water runoff upstream of a project, transport it around the work area, and discharge it downstream 
with minimal water quality degradation from either the project construction operations or the 
construction of the diversion.

Clear water diversions are used in a waterway to enclose a construction area and reduce sediment 
pollution from construction work occurring in or adjacent to water. Structures commonly used as 
part of this system include diversion ditches, berms, dikes, slope drains, rock, gravel bags, 
wood, aqua barriers, cofferdams, filter fabric or turbidity curtains, drainage and interceptor 
swales, pipes, or flumes.

Suitable Applications
A clear water diversion is typically implemented where appropriate permits (1601 Agreement) 
have been secured and work must be performed in a flowing stream or water body.

 Clear water diversions are appropriate for isolating construction activities occurring within or 
near a water body such as streambank stabilization, or culvert, bridge, pier or abutment 
installation. They may also be used in combination with other methods, such as clear water 
bypasses and/or pumps

 Pumped diversions are suitable for intermittent and low flow streams
 Excavation of a temporary bypass channel, or passing the flow through a heavy pipe (called a 

“flume”) with a trench excavated under it, is appropriate for the diversion of streams less than 20 
ft. wide, with flow rates less than 100 cfs

 Clear water diversions incorporating clean washed gravel may be appropriate for use in 
salmonid spawning streams

Limitations
 Diversion and encroachment activities will usually disturb the waterway during installation and 

removal of diversion structures
 Installation may require Regional Water Quality Control Board (RWQCB) 401
 Certification, U.S. Army Corps of Engineers 404 permit and approval by the Department of Fish 

and Game. If numerical-based water quality standards are mentioned in any of these and other 
related permits, testing and sampling may be required

 Diversion and encroachment activities may constrict the waterway, which can obstruct flood 
flows and cause flooding or washouts. Diversion structures should not be installed without 
identifying potential impacts to the stream channel

 Diversion or isolation activities are not appropriate in channels where there is insufficient stream 
flow to support aquatic species in the area dewatered as a result of the diversion
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 Diversion or isolation activities are inappropriate in deep water unless designed or reviewed by 
an engineer registered in the state

 Diversion or isolation activities should not completely dam stream flow
 Dewatering and removal may require additional sediment control or water treatment. See NS-2, 

Dewatering Operations
 Not appropriate if installation, maintenance, and removal of the structures will disturb sensitive 

aquatic species of concern

Implementation: General
 Implement guidelines presented in NS-17, Streambank Stabilization to minimize impacts to 

stream banks
 Where working areas encroach on flowing streams, barriers adequate to prevent the flow of 

muddy water into streams should be constructed and maintained between working areas and 
streams. During construction of the barriers, muddying of streams should be held to a minimum

 Diversion structures must be adequately designed to accommodate fluctuations in water depth 
or flow volume due to tides, storms, flash floods, etc

 Heavy equipment driven in wet portions of a water body to accomplish work should be 
completely clean of petroleum residue, and water levels should be below the fuel tanks, 
gearboxes, and axles of the equipment unless lubricants and fuels are sealed such that 
inundation by water will not result in discharges of fuels, oils, greases, or hydraulic fluids

 Excavation equipment buckets may reach out into the water for the purpose of removing or 
placing fill materials. Only the bucket of the crane/ excavator/backhoe may operate in a water 
body. The main body of the crane/excavator/backhoe should not enter the water body except as 
necessary to cross the stream to access the work site

 Stationary equipment such as motors and pumps located within or adjacent to a water body 
should be positioned over drip pans

 When any artificial obstruction is being constructed, maintained, or placed in operation, 
sufficient water should, at all times, be allowed to pass downstream to maintain aquatic life

 Equipment should not be parked below the high water mark unless allowed by a permit
 Disturbance or removal of vegetation should not exceed the minimum necessary to complete 

operations. Precautions should be taken to avoid damage to vegetation by people or equipment. 
Disturbed vegetation should be replaced with the appropriate erosion control measures

 Riparian vegetation approved for trimming as part of the project should be cut off no lower than 
ground level to promote rapid re-growth. Access roads and work areas built over riparian 
vegetation should be covered by a sufficient layer of clean river run cobble to prevent damage 
to the underlying soil and root structure. The cobble should be removed upon completion of 
project activities
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 Drip pans should be placed under all vehicles and equipment placed on docks, barges, or other 
structures over water bodies when the vehicle or equipment is planned to be idle for more than 
1 hour

 Where possible, avoid or minimize diversion and encroachment impacts by scheduling 
construction during periods of low flow or when the stream is dry. Scheduling should also 
consider seasonal releases of water from dams, fish migration and spawning seasons, and 
water demands due to crop irrigation

 Construct diversion structures with materials free of potential pollutants such as soil, silt, sand, 
clay, grease, or oil

Temporary Diversions and Encroachments
 Construct diversion channels in accordance with EC-9, Earth Dikes and Drainage Swales
 In high flow velocity areas, stabilize slopes of embankments and diversion ditches using an 

appropriate liner, in accordance with EC-7, Geotextiles and Mats, or use rock slope protection
 Where appropriate, use natural streambed materials such as large cobbles and boulders for 

temporary embankment and slope protection, or other temporary soil stabilization methods
 Provide for velocity dissipation at transitions in the diversion, such as the point where the 

stream is diverted to the channel and the point where the diverted stream is returned to its 
natural channel. See also EC-10, Velocity Dissipation Devices

Temporary Dry Construction Areas
 When dewatering behind temporary structures to create a temporary dry construction area, 

such as cofferdams, pass pumped water through a sediment-settling device, such as a portable 
tank or settling basin, before returning water to the water body. See also NS-2, Dewatering 
Operations

 Any substance used to assemble or maintain diversion structures, such as form oil, should be 
non-toxic and non-hazardous

 Any material used to minimize seepage underneath diversion structures, such as grout, should 
be non-toxic, non-hazardous, and as close to a neutral pH as possible
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Comparison of Diversion and Isolation Techniques:
 Gravel bags are relatively inexpensive, but installation and removal can be labor intensive. It is 

also difficult to dewater the isolated area. Sandbags should not be used for this technique in 
rivers or streams, as sand should never be put into or adjacent to a stream, even if 
encapsulated in geotextile

 Gravel Bag Berms (SE-6) used in conjunction with an impermeable membrane are cost 
effective, and can be dewatered relatively easily. If spawning gravel is used, the impermeable 
membrane can be removed from the stream, and the gravel can be spread out and left as 
salmonid spawning habitat if approved in the permit. Only clean, washed gravel should be used 
for both the gravel bag and gravel berm techniques

 Cofferdams are relatively expensive, but frequently allow full dewatering. Also, many options 
now available are relatively easy to install

 Sheet pile enclosures are a much more expensive solution, but do allow full dewatering
 This technique is not well suited to small streams, but can be effective on large rivers or lakes, 

and where staging and heavy equipment access areas are available
 K-rails are an isolation method that does not allow full dewatering, but can be used in small to 

large watercourses, and in fast-water situations
 A relatively inexpensive isolation method is filter fabric isolation. This method involves 

placement of gravel bags or continuous berms to ‘key-in’ the fabric, and subsequently staking 
the fabric in place. This method should be used in relatively calm water, and can be used in 
smaller streams. Note that this is not a dewatering method, but rather a sediment isolation 
method

 Turbidity curtains should be used where sediment discharge to a stream is unavoidable.
 They can also be used for in-stream construction, when dewatering an area is not required.
 When used in watercourses or streams, cofferdams must be used in accordance with permit 

requirements
 Manufactured diversion structures should be installed following manufacturer’s specifications
 Filter fabric and turbidity curtain isolation installation methods can be found in the specific 

technique descriptions that follow
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FILTER FABRIC ISOLATION TECHNIQUE
Definition and Purpose
A filter fabric isolation structure is a temporary structure built into a waterway to enclose a 
construction area and reduce sediment pollution from construction work in or adjacent to water. 
This structure is composed of filter fabric, gravel bags, and steel t-posts.

Appropriate Applications
 Filter fabric may be used for construction activities such as streambank stabilization, or culvert, 

bridge, pier or abutment installation. It may also be used in combination with other methods, 
such as clean water bypasses and/or pumps

 Filter fabric isolation is relatively inexpensive. This method involves placement of gravel bags or 
continuous berms to ‘key-in’ the fabric, and staking the fabric in place

 If spawning gravel is used, all other components of the isolation can be removed from the 
stream, and the gravel may be spread out and left as salmonid spawning habitat if approved in 
the permit

 Whether spawning gravel or other types of gravel are used, only clean washed gravel should be 
used as infill for the gravel bags or continuous berm

 This method should be used in relatively calm water, and can be used in smaller streams. This 
is not a dewatering method, but rather a sediment isolation method

 Water levels inside and outside the fabric curtain must be about the same, as differential heads 
will cause the curtain to collapse

Limitations
 Do not use if the installation, maintenance and removal of the structures will disturb sensitive 

aquatic species of concern
 Filter fabrics are not appropriate for projects where dewatering is necessary
 Filter fabrics are not appropriate to completely dam stream flow

Design and Installation
 For the filter fabric isolation method, a non-woven or heavy-duty fabric is recommended over 

standard silt fence. Using rolled geotextiles allows non-standard widths to be used
 Anchor filter fabric with gravel bags filled with clean, washed gravel. Do not use sand. If a bag 

should split open, the gravel can be left in the stream, where it can provide aquatic habitat 
benefits. If a sandbag splits open in a watercourse, the sand could cause a decrease in water 
quality, and could bury sensitive aquatic habitat

 Another anchor alternative is a continuous berm, made with the Continuous Berm Machine. This 
is a gravel-filled bag that can be made in very long segments. The length of the berms is usually 
limited to 18 ft. for ease of handling (otherwise, it gets too heavy to move)
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 Place the fabric on the bottom of the stream, and place either a bag of clean, washed gravel or 
a continuous berm over the bottom of the silt fence fabric, such that a bag- width of fabric lies on 
the stream bottom. The bag should be placed on what will be the outside of the isolation area

 Pull the fabric up, and place a metal t-post immediately behind the fabric, on the inside of the 
isolation area; attach the silt fence to the post with three diagonal nylon ties

 Continue placing fabric as described above until the entire work area has been isolated, staking 
the fabric at least every 6 ft

Inspection and Maintenance
 Immediately repair any gaps, holes or scour
 Remove and properly dispose of sediment buildup
 Remove BMP upon completion of construction activity. Recycle or reuse if applicable
 Revegetate areas disturbed by BMP removal if needed

TURBIDITY CURTAIN ISOLATION TECHNIQUE
Definition and Purpose
A turbidity curtain is a fabric barrier used to isolate the near shore work area. The barriers are 
intended to confine the suspended sediment. The curtain is a floating barrier, and thus does not 
prevent water from entering the isolated area; rather, it prevents suspended sediment from getting 
out.

Appropriate Applications
Turbidity curtains should be used where sediment discharge to a stream is unavoidable. They are 
used when construction activities adjoin quiescent waters, such as lakes, ponds, and slow flowing 
rivers. The curtains are designed to deflect and contain sediment within a limited area and provide 
sufficient retention time so that the sediment particles will fall out of suspension.

Limitations
 Turbidity curtains should not be used in flowing water; they are best suited for use in ponds, 

lakes, and very slow-moving rivers
 Turbidity curtains should not be placed across the width of a channel
 Removing sediment that has been deflected and settled out by the curtain may create a 

discharge problem through the resuspension of particles and by accidental dumping by the 
removal equipment
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Design and Installation
 Turbidity curtains should be oriented parallel to the direction of flow
 The curtain should extend the entire depth of the watercourse in calm-water situations
 In wave conditions, the curtain should extend to within 1 ft. of the bottom of the watercourse, 

such that the curtain does not stir up sediment by hitting the bottom repeatedly. If it is desirable 
for the curtain to reach the bottom in an active-water situation, a pervious filter fabric may be 
used for the bottom 1 ft

 The top of the curtain should consist of flexible flotation buoys, and the bottom should be held 
down by a load line incorporated into the curtain fabric. The fabric should be a brightly colored 
impervious mesh

 The curtain should be held in place by anchors placed at least every 100 ft
 First, place the anchors, then tow the fabric out in a furled condition, and connect to the 

anchors. The anchors should be connected to the flotation devices, and not to the bottom of the 
curtain. Once in place, cut the furling lines, and allow the bottom of the curtain to sink

 Consideration must be given to the probable outcome of the removal procedure. It must be 
determined if it will create more of a sediment problem through re-suspension of the particles or 
by accidental dumping of material during removal. It is recommended that the soil particles 
trapped by the turbidity curtain only be removed if there has been a significant change in the 
original contours of the affected area in the watercourse

 Particles should always be allowed to settle for a minimum of 6 to 12 hours prior to their removal 
or prior to removal of the turbidity curtain

Maintenance and Inspection:
 The curtain should be inspected for holes or other problems, and any repairs needed should be 

made promptly
 Allow sediment to settle for 6 to 12 hours prior to removal of sediment or curtain. This means 

that after removing sediment, wait an additional 6 to 12 hours before removing the curtain
 To remove, install furling lines along the curtain, detach from anchors, and tow out of the water

K-RAIL RIVER ISOLATION
Definition and Purpose
This temporary sediment control or stream isolation method uses K-rails to form the sediment 
deposition area, or to isolate the in-stream or near-bank construction area. Barriers are placed end-
to-end in a pre-designed configuration and gravel-filled bags are used at the toe of the barrier and 
at their abutting ends to seal and prevent movement of sediment beneath or through the barrier 
walls.

Appropriate Applications
The K-rail isolation can be used in streams with higher water velocities than many other isolation 
techniques. This technique is also useful at the toe of embankments, and cut or fill slopes.

The K-rail method should not be used to dewater a project site, as the barrier is not watertight.
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Design and Installation
 To create a floor for the K-rail, move large rocks and obstructions. Place washed gravel and 

gravel-filled bags to create a level surface for K-rails to sit. Washed gravel should always be 
used

 Place the bottom two K-rails adjacent to each other, and parallel to the direction of flow; fill the 
center portion with gravel bags. Then place the third K-rail on top of the bottom two. There 
should be sufficient gravel bags between the bottom K-rails such that the top rail is supported by 
the gravel. Place plastic sheeting around the K-rails, and secure at the bottom with gravel bags

 Further support can be added by pinning and cabling the K-rails together. Also, large riprap and 
boulders can be used to support either side of the K-rail, especially where there is strong current

Inspection and Maintenance:
 The barrier should be inspected and any leaks, holes, or other problems should be addressed 

immediately
 Sediment should be allowed to settle for at least 6 to 12 hours prior to removal of sediment, and 

for 6 to 12 hours prior to removal of the barrier

STREAM DIVERSIONS
The selection of which stream diversion technique to use will depend upon the type of work involved, 
physical characteristics of the site, and the volume of water flowing through the project.

Advantages of a Pumped Diversion
 Downstream sediment transport can be nearly eliminated
 Dewatering of the work area is possible
 Pipes can be moved around to allow construction operations
 The dams can serve as temporary access to the site
 Increased flows can be managed by adding more pumping capacity

Disadvantages of a Pumped Diversion
 Flow volume is limited by pump capacity
 A pumped diversion requires 24 hour monitoring of pumps
 Sudden rain could overtop dams
 Erosion at the outlet
 Minor in-stream disturbance is required to install and remove dams

Advantages of Excavated Channels and Flumes
 Excavated channels isolate work from water flow and allow dewatering
 Excavated channels can handle larger flows than pumps
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Disadvantages of Excavated Channels and Flumes
 Bypass channel or flume must be sized to handle flows, including possible floods
 Channels must be protected from erosion
 Flow diversion and re-direction with small dams involves in-stream disturbance and mobilization 

of sediment

Design and Installation
 Installation guidelines will vary based on existing site conditions and type of diversion used
 Pump capacity must be sufficient for design flow
 A standby pump is required in case a primary pump fails
 Dam materials used to create dams upstream and downstream of diversion should be erosion 

resistant; materials such as steel plate, sheet pile, sandbags, continuous berms, inflatable water 
bladders, etc., would be acceptable

When constructing a diversion channel, begin excavation of the channel at the proposed 
downstream end, and work upstream. Once the watercourse to be diverted is reached and the 
excavated channel is stable, breach the upstream end and allow water to flow down the new 
channel. Once flow has been established in the diversion channel, install the diversion weir in 
the main channel; this will force all water to be diverted from the main channel.

Inspection and Maintenance
 Pumped diversions require 24 hour monitoring of pumps
 Inspect embankments and diversion channels for damage to the linings, accumulating debris, 

sediment buildup, and adequacy of the slope protection. Remove debris and repair linings and 
slope protection as required. Remove holes, gaps, or scour

 Upon completion of work, the diversion or isolation structure should be removed and flow should 
be redirected through the new culvert or back into the original stream channel. Recycle or reuse 
if applicable

 Revegetate areas disturbed by BMP removal if needed
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Refer to BMP-specific inspection and maintenance requirements
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ILLICIT CONNECTION/DISCHARGE NS-6
Description and Purpose
Procedures and practices designed for construction contractors to recognize illicit connections or 
illegally dumped or discharged materials on a construction site and report incidents.

Suitable Applications
This best management practice (BMP) applies to all construction projects. Illicit 
connection/discharge and reporting is applicable anytime an illicit connection or discharge is 
discovered or illegally dumped material is found on the construction site.

Limitations
Illicit connections and illegal discharges, or dumping for the purposes of this BMP, will refer to 
discharges and dumping caused by parties other than the contractor. If pre-existing hazardous 
materials or wastes are known to exist, onsite, they should be identified in the SWPPP and 
handled as set forth in the SWPPP.

Implementation
Planning

 Review the SWPPP. Pre-existing areas of contamination should be identified and documented 
in the SWPPP

 Inspect site before beginning the job for evidence of illicit connections, illegal dumping or 
discharges. Document any pre-existing conditions and notify the owner

 Inspect site regularly during project execution for evidence of illicit connections, illegal dumping 
or discharges

 Observe site perimeter for evidence for potential of illicitly discharged or illegally dumped 
material, which may enter the job site

Identification of Illicit Connections and Illegal Dumping or Discharges
General: Unlabeled and unidentifiable material should be treated as hazardous.

Solids: Look for debris, or rubbish piles. Solid waste dumping often occurs on roadways with light 
traffic loads or in areas not easily visible from the traveled way.

Liquids: signs of illegal liquid dumping or discharge can include:

 Visible signs of staining or unusual colors to the pavement or surrounding adjacent soils
 Pungent odors coming from the drainage systems
 Discoloration or oily substances in the water or stains and residues detained within ditches, 

channels or drain boxes
 Abnormal water flow during the dry weather season
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Urban Areas: Evidence of illicit connections or illegal discharges is typically detected at storm drain 
outfall locations or at manholes.

Signs of an illicit connection or illegal discharge can include:

 Abnormal water flow during the dry weather season
 Unusual flows in sub drain systems used for dewatering
 Pungent odors coming from the drainage systems
 Discoloration or oily substances in the water or stains and residues detained within ditches, 

channels or drain boxes
 Excessive sediment deposits, particularly adjacent to or near active offsite construction projects

Rural Areas: Illicit connections or illegal discharges involving irrigation drainage ditches are 
detected by visual inspections.

Signs of an illicit discharge can include:

 Abnormal water flow during the non-irrigation season
 Non-standard junction structures
 Broken concrete or other disturbances at or near junction structures

Reporting
Notify the owner of any illicit connections and illegal dumping or discharge incidents at the time of 
discovery. For illicit connections or discharges to the storm drain system, notify the local 
stormwater management agency. For illegal dumping, notify the local law enforcement agency.

Cleanup and Removal
The responsibility for cleanup and removal of illicit or illegal dumping or discharges will vary by 
location. Contact the local stormwater management agency for further information.

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect the site regularly to check for any illegal dumping or discharge
 Prohibit employees and subcontractors from disposing of non-job related debris or materials at 

the construction site

Notify the owner of any illicit connections and illegal dumping or discharge incidents at the time of 
discovery.
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POTABLE WATER/IRRIGATION NS-7
Description and Purpose
Potable Water/Irrigation consists of practices and procedures to manage the discharge of potential 
pollutants generated during discharges from irrigation water lines, landscape irrigation, lawn or 
garden watering, planned and unplanned discharges from potable water sources, water line 
flushing, and hydrant flushing.

Suitable Applications
Implement this BMP whenever potable water or irrigation water discharges occur at or enter a 
construction site.

Limitations
None identified.

Implementation
 Direct water from offsite sources around or through a construction site, where feasible, in a way 

that minimizes contact with the construction site
 Discharges from water line flushing should be reused for landscaping purposes where feasible
 Shut off the water source to broken lines, sprinklers, or valves as soon as possible to prevent 

excess water flow
 Protect downstream stormwater drainage systems and watercourses from water pumped or 

bailed from trenches excavated to repair water lines
 Inspect irrigated areas within the construction limits for excess watering
 Adjust watering times and schedules to ensure that the appropriate amount of water is being 

used and to minimize runoff. Consider factors such as soil structure, grade, time of year, and 
type of plant material in determining the proper amounts of water for a specific area

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect 
weekly during the rainy season and at two-week intervals in the non-rainy season to verify 
continued BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Repair broken water lines as soon as possible
 Inspect irrigated areas regularly for signs of erosion and/or discharge
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VEHICLE AND EQUIPMENT CLEANING NS-8
Description and Purpose
Vehicle and equipment cleaning procedures and practices eliminate or reduce the discharge of 
pollutants to stormwater from vehicle and equipment cleaning operations. Procedures and 
practices include but are not limited to: using offsite facilities; washing in designated, contained 
areas only; eliminating discharges to the storm drain by infiltrating the wash water; and training 
employees and subcontractors in proper cleaning procedures.

Suitable Applications
These procedures are suitable on all construction sites where vehicle and equipment cleaning is 
performed.

Limitations
Even phosphate-free, biodegradable soaps have been shown to be toxic to fish before the soap 
degrades. Sending vehicles/equipment offsite should be done in conjunction with TR-1, Stabilized 
Construction Entrance/Exit.

Implementation
Other options to washing equipment onsite include contracting with either an offsite or mobile 
commercial washing business. These businesses may be better equipped to handle and dispose 
of the wash waters properly. Performing this work offsite can also be economical by eliminating 
the need for a separate washing operation onsite.

If washing operations are to take place onsite, then:

 Use phosphate-free, biodegradable soaps
 Educate employees and subcontractors on pollution prevention measures
 Do not permit steam cleaning onsite. Steam cleaning can generate significant pollutant 

concentrates
 Cleaning of vehicles and equipment with soap, solvents or steam should not occur on the 

project site unless resulting wastes are fully contained and disposed of. Resulting wastes should 
not be discharged or buried, and must be captured and recycled or disposed according to the 
requirements of WM-10, Liquid Waste Management or WM-6, Hazardous Waste Management, 
depending on the waste characteristics. Minimize use of solvents. Use of diesel for vehicle and 
equipment cleaning is prohibited

 All vehicles and equipment that regularly enter and leave the construction site must be cleaned 
offsite
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When vehicle and equipment washing and cleaning must occur, onsite, and the operation 
cannot be located within a structure or building equipped with appropriate disposal facilities, the 
outside cleaning area should have the following characteristics:

 Located away from storm drain inlets, drainage facilities, or watercourses
 Paved with concrete or asphalt and bermed to contain wash waters and to prevent run- on and 

runoff
 Configured with a sump to allow collection and disposal of wash water
 No discharge of wash waters to storm drains or watercourses
 Used only when necessary

When cleaning vehicles and equipment with water:

 Use as little water as possible. High-pressure sprayers may use less water than a hose and 
should be considered

 Use positive shutoff valve to minimize water usage
 Facility wash racks should discharge to a sanitary sewer, recycle system or other approved 

discharge system and must not discharge to the storm drainage system, watercourses, or to 
groundwater

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Inspection and maintenance is minimal, although some berm repair may be necessary
 Monitor employees and subcontractors throughout the duration of the construction project to 

ensure appropriate practices are being implemented
 Inspect sump regularly and remove liquids and sediment as needed
 Prohibit employees and subcontractors from washing personal vehicles and equipment on the 

construction site
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VEHICLE AND EQUIPMENT FUELING NS-9
Description and Purpose
Vehicle equipment fueling procedures and practices are designed to prevent fuel spills and 
leaks, and reduce or eliminate contamination of stormwater. This can be accomplished by using 
offsite facilities, fueling in designated areas only, enclosing or covering stored fuel, implementing 
spill controls, and training employees and subcontractors in proper fueling procedures.

Suitable Applications
These procedures are suitable on all construction sites where vehicle and equipment fueling takes 
place.

Limitations
Onsite vehicle and equipment fueling should only be used where it is impractical to send 
vehicles and equipment offsite for fueling. Sending vehicles and equipment offsite should be done 
in conjunction with TR-1, Stabilized Construction Entrance/ Exit.

Implementation
 Use offsite fueling stations as much as possible. These businesses are better equipped to 

handle fuel and spills properly. Performing this work offsite can also be economical by 
eliminating the need for a separate fueling area at a site

 Discourage “topping-off” of fuel tanks
 Absorbent spill cleanup materials and spill kits should be available in fueling areas and on 

fueling trucks, and should be disposed of properly after use
 Drip pans or absorbent pads should be used during vehicle and equipment fueling, unless the 

fueling is performed over an impermeable surface in a dedicated fueling area
 Use absorbent materials on small spills. Do not hose down or bury the spill. Remove the 

adsorbent materials promptly and dispose of properly
 Avoid mobile fueling of mobile construction equipment around the site; rather, transport the 

equipment to designated fueling areas. With the exception of tracked equipment such as 
bulldozers and large excavators, most vehicles should be able to travel to a designated area 
with little lost time

 Train employees and subcontractors in proper fueling and cleanup procedures
 When fueling must take place onsite, designate an area away from drainage courses to be 

used. Fueling areas should be identified in the SWPPP
 Dedicated fueling areas should be protected from stormwater run on and runoff, and should be 

located at least 50 ft. away from downstream drainage facilities and watercourses. Fueling must 
be performed on level-grade areas

 Protect fueling areas with berms and dikes to prevent run on, runoff, and to contain spills
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 Nozzles used in vehicle and equipment fueling should be equipped with an automatic shutoff to 
control drips. Fueling operations should not be left unattended

 Use vapor recovery nozzles to help control drips as well as air pollution where required by Air 
Quality Management Districts (AQMD)

 Federal, state, and local requirements should be observed for any stationary above ground 
storage tanks

Inspection and Maintenance
 Vehicles and equipment should be inspected each day of use for leaks. Leaks should be 

repaired immediately or problem vehicles or equipment should be removed from the project site
 Keep ample supplies of spill cleanup materials onsite
 Immediately clean up spills and properly dispose of contaminated soil and cleanup materials

VEHICLE AND EQUIPMENT MAINTENANCE NS-10
Description and Purpose
Prevent or reduce the contamination of stormwater resulting from vehicle and equipment 
maintenance by running a “dry and clean site”. The best option would be to perform maintenance 
activities at an offsite facility. If this option is not available then work should be performed in 
designated areas only, while providing cover for materials stored outside, checking for leaks and 
spills, and containing and cleaning up spills immediately. Employees and subcontractors must be 
trained in proper procedures.

Suitable Applications
These procedures are suitable on all construction projects where an onsite yard area is necessary 
for storage and maintenance of heavy equipment and vehicles.

Limitations
Onsite vehicle and equipment maintenance should only be used where it is impractical to send 
vehicles and equipment offsite for maintenance and repair. Sending vehicles/equipment offsite 
should be done in conjunction with TR-1, Stabilized Construction Entrance/Exit.

Outdoor vehicle or equipment maintenance is a potentially significant source of stormwater 
pollution. Activities that can contaminate stormwater include engine repair and service, changing or 
replacement of fluids, and outdoor equipment storage and parking (engine fluid leaks). For further 
information on vehicle or equipment servicing, see NS-8, Vehicle and Equipment Cleaning, and 
NS-9, Vehicle and Equipment Fueling.
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Implementation
 Use offsite repair shops as much as possible. These businesses are better equipped to handle 

vehicle fluids and spills properly. Performing this work offsite can also be economical by 
eliminating the need for a separate maintenance area

 If maintenance must occur onsite, use designated areas, located away from drainage courses. 
Dedicated maintenance areas should be protected from stormwater run-on and runoff, and 
should be located at least 50 ft. from downstream drainage facilities and watercourses

 Drip pans or absorbent pads should be used during vehicle and equipment maintenance work 
that involves fluids, unless the maintenance work is performed over an impermeable surface in 
a dedicated maintenance area

 Place a stockpile of spill cleanup materials where it will be readily accessible
 All fueling trucks and fueling areas are required to have spill kits and/or use other spill protection 

devices
 Use adsorbent materials on small spills. Remove the absorbent materials promptly and dispose 

of properly
 Inspect onsite vehicles and equipment daily at startup for leaks, and repair immediately
 Keep vehicles and equipment clean; do not allow excessive build-up of oil and grease
 Segregate and recycle wastes, such as greases, used oil or oil filters, antifreeze, cleaning 

solutions, automotive batteries, hydraulic and transmission fluids. Provide secondary 
containment and covers for these materials if stored onsite

 Train employees and subcontractors in proper maintenance and spill cleanup procedures
 Drip pans or plastic sheeting should be placed under all vehicles and equipment placed on 

docks, barges, or other structures over water bodies when the vehicle or equipment is planned 
to be idle for more than 1 hour

 For long-term projects, consider using portable tents or covers over maintenance areas if 
maintenance cannot be performed offsite

 Consider use of new, alternative greases and lubricants, such as adhesive greases, for chassis 
lubrication and fifth-wheel lubrication

 Properly dispose of used oils, fluids, lubricants, and spill cleanup materials
 Do not place used oil in a dumpster or pour into a storm drain or watercourse
 Properly dispose of or recycle used batteries
 Do not bury used tires
 Repair leaks of fluids and oil immediately

Safer Alternative Products
 Consider products that are less toxic or hazardous than regular products. These products are 

often sold under an “environmentally friendly” label
 Consider use of grease substitutes for lubrication of truck fifth-wheels. Follow manufacturers 

label for details on specific uses
 Consider use of plastic friction plates on truck fifth-wheels in lieu of grease. Follow 

manufacturers label for details on specific uses
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Waste Reduction
Parts are often cleaned using solvents such as trichloroethylene, trichloroethane, or methylene 
chloride. Many of these cleaners are listed in the Toxic Rule as priority pollutants. These materials 
are harmful and must not contaminate stormwater. They must be disposed of as a hazardous 
waste. Reducing the number of solvents makes recycling easier and reduces hazardous waste 
management costs. Often, one solvent can perform a job as well as two different solvents. Also, if 
possible, eliminate or reduce the amount of hazardous materials and waste by substituting non-
hazardous or less hazardous materials. For example, replace chlorinated organic solvents with 
non-chlorinated solvents. Non-chlorinated solvents like kerosene or mineral spirits are less toxic 
and less expensive to dispose of properly. Check the list of active ingredients to see whether it 
contains chlorinated solvents. The “chlor” term indicates that the solvent is chlorinated. Also, try 
substituting a wire brush for solvents to clean parts.

Recycling and Disposal
Separating wastes allows for easier recycling and may reduce disposal costs. Keep hazardous 
wastes separate, do not mix used oil solvents, and keep chlorinated solvents (like, trichloroethane) 
separate from non-chlorinated solvents (like kerosene and mineral spirits). Promptly transfer used 
fluids to the proper waste or recycling drums. Don’t leave full drip pans or other open containers 
lying around. Provide cover and secondary containment until these materials can be removed from 
the site.

Oil filters can be recycled. Ask your oil supplier or recycler about recycling oil filters.

Do not dispose of extra paints and coatings by dumping liquid onto the ground or throwing it into 
dumpsters. Allow coatings to dry or harden before disposal into covered dumpsters.

Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries, 
even if you think all the acid has drained out. If you drop a battery, treat it as if it is cracked. Put it 
into the containment area until you are sure it is not leaking.

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Keep ample supplies of spill cleanup materials onsite
 Maintain waste fluid containers in leak proof condition
 Vehicles and equipment should be inspected on each day of use. Leaks should be repaired 

immediately or the problem vehicle(s) or equipment should be removed from the project site
 Inspect equipment for damaged hoses and leaky gaskets routinely. Repair or replace as needed
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PILE DRIVING OPERATIONS NS-11
Description and Purpose
The construction and retrofit of bridges and retaining walls often include driving piles for foundation 
support and shoring operations. Driven piles are typically constructed of precast concrete, steel, or 
timber. Driven sheet piles are also used for shoring and cofferdam construction. Proper control and 
use of equipment, materials, and waste products from pile driving operations will reduce or 
eliminate the discharge of potential pollutants to the storm drain system, watercourses, and waters 
of the United States.

Suitable Applications
These procedures apply to all construction sites near or adjacent to a watercourse or groundwater 
where permanent and temporary pile driving (impact and vibratory) takes place, including 
operations using pile shells as well as construction of cast-in-steel-shell and cast-in- drilled-hole 
piles.

Limitations
None identified.

Implementation
 Use drip pans or absorbent pads during vehicle and equipment operation, maintenance, 

cleaning, fueling, and storage. Refer to NS-8, Vehicle and Equipment Cleaning, NS-9, Vehicle 
and Equipment Fueling, and NS-10, Vehicle and Equipment Maintenance

 Have spill kits and cleanup materials available at all locations of pile driving. Refer to
 WM-4, Spill Prevention and Control
 Equipment that is stored or in use in streambeds, or on docks, barges, or other structures over 

water bodies should be kept leak free
 Park equipment over plastic sheeting or equivalent where possible. Plastic is not a substitute for 

drip pans or absorbent pads. The storage or use of equipment in streambeds or other bodies of 
water must comply with all applicable permits

 Implement other BMPs as applicable, such as NS-2, Dewatering Operations, WM-5, Solid 
Waste Management, WM-6, Hazardous Waste Management, and WM-10, Liquid Waste 
Management

 When not in use, store pile-driving equipment away from concentrated flows of stormwater, 
drainage courses, and inlets. Protect hammers and other hydraulic attachments from run-on 
and runoff by placing them on plywood and covering them with plastic or a comparable material 
prior to the onset of rain

 Use less hazardous products, e.g., vegetable oil, when practicable
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Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Inspect equipment every day at startup and repair equipment as needed (i.e., worn or damaged 
hoses, fittings, and gaskets). Recheck equipment at shift changes or at the end of the day and 
scheduled repairs as needed

CONCRETE CURING NS-12
Description and Purpose
Concrete curing is used in the construction of structures such as bridges, retaining walls, pump 
houses, large slabs, and structured foundations. Concrete curing includes the use of both chemical 
and water methods. Discharges of stormwater and non-stormwater exposed to concrete during 
curing may have a high pH and may contain chemicals, metals, and fines. Proper procedures 
reduce or eliminate the contamination of stormwater runoff during concrete curing.

Suitable Applications
Suitable applications include all projects where Portland Cement Concrete (PCC) and concrete 
curing chemicals are placed where they can be exposed to rainfall, runoff from other areas, or 
where runoff from the PCC will leave the site.

Limitations
None identified.

Implementation
Chemical Curing

 Avoid over spray of curing compounds
 Minimize the drift of chemical cure as much as possible by applying the curing compound close 

to the concrete surface
 Apply an amount of compound that covers the surface, but does not allow any runoff of the 

compound
 Use proper storage and handling techniques for concrete curing compounds. Refer to:
 WM1, Material Delivery and Storage.
o Protect drain inlets prior to the application of curing compounds
o Refer to WM-4, Spill Prevention and Control
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Water Curing for Bridge Decks, Retaining Walls, and other Structures

 Direct cure water away from inlets and watercourses to collection areas for infiltration or other 
means of removal in accordance with all applicable permits

 Collect cure water at the top of slopes and transport or dispose of water in a non- erodible 
manner. See EC-9 Earth Dikes and Drainage Swales, EC-10, Velocity Dissipation Devices, and 
EC-11, Slope Drains

 Utilize wet blankets or a similar method that maintains moisture while minimizing the use

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Ensure that employees and subcontractors implement appropriate measures for storage, 
handling, and use of curing compounds

 Inspect cure containers and spraying equipment for leaks

CONCRETE FINISHING NS-13
Description and Purpose
Concrete finishing methods are used for bridge deck rehabilitation, paint removal, curing 
compound removal, and final surface finish appearances. Methods include sand blasting, shot 
blasting, grinding, or high pressure water blasting. Stormwater and non-stormwater exposed to 
concrete finishing by-products may have a high pH and may contain chemicals, metals, and 
fines. Proper procedures and implementation of appropriate BMPs can minimize the impact that 
concrete-finishing methods may have on stormwater and non-stormwater discharges.

Suitable Applications
These procedures apply to all construction locations where concrete finishing operations are 
performed.

Limitations
None identified.
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Implementation
 Collect and properly dispose of water from high-pressure water blasting operations
 Collect contaminated water from blasting operations at the top of slopes. Transport or dispose 

of contaminated water while using BMPs such as those for erosion control. Refer to EC-9, Earth 
Dikes and Drainage Swales, EC-10, Velocity Dissipation Devices, and EC-11, Slope Drains

 Direct water from blasting operations away from inlets and watercourses to collection areas for 
infiltration or other means of removal (dewatering). Refer to NS-2 De-Watering Operations

 Protect inlets during sandblasting operations. Refer to SE-10, Storm Drain Inlet Protection
 Refer to WM-8, Concrete Waste Management for disposal of concrete based debris
 Minimize the drift of dust and blast material as much as possible by keeping the blasting nozzle 

close to the surface
 When blast residue contains a potentially hazardous waste, refer to WM-6, Hazardous Waste 

Management

Inspection and Maintenance
 Inspect and verify that activity-based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and at two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharges daily while non-stormwater discharges 
occur

 Sweep or vacuum up debris from sandblasting at the end of each shift
 At the end of each work shift, remove and contain liquid and solid waste from containment 

structures, if any, and from the general work area

MATERIAL OVER WATER NS-14
Description and Purpose
These procedures are for the proper use, storage, and disposal of materials and equipment on 
barges, boats, temporary construction pads, or similar locations that minimize or eliminate the 
discharge of potential pollutants to a watercourse.

Suitable Applications
This applies where materials and equipment are used on barges, boats, docks, and other 
platforms, over or adjacent to a watercourse including waters of the United States. These 
procedures should be implemented for construction materials and wastes (solid and liquid), soil or 
dredging materials, or any other materials that may cause or contribute to exceedances of 
water quality standards.
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Limitations
Dredge and fill activities are regulated by the US Army Corps of Engineers and Regional Boards 
under Section 404/401 of the Clean Water Act.

Implementation
 Refer to WM-1, Material Delivery and Storage and WM-4, Spill Prevention and Control
 Use drip pans and absorbent materials for equipment and vehicles and ensure that an adequate 

supply of spill cleanup materials is available
 Drip pans should be placed under all vehicles and equipment placed on docks, barges, or other 

structures over water bodies when the vehicle or equipment is expected to be idle for more than 
1 hour

 Maintain equipment in accordance with NS-10, Vehicle and Equipment Maintenance. If a 
leaking line cannot be repaired, remove equipment from over the water

 Provide watertight curbs or toe boards to contain spills and prevent materials, tools, and debris 
from leaving the barge, platform, dock, etc

 Secure all materials to prevent discharges to receiving waters via wind
 Identify types of spill control measures to be employed, including the storage of such materials 

and equipment. Ensure that staff is trained regarding the use of the materials, deployment and 
access of control measures, and reporting measures

 In case of spills, contact the local Regional Board as soon as possible but within 48 hours
 Refer to WM-5, Solid Waste Management (non-hazardous) and WM-6, Hazardous Waste 

Management. Ensure the timely and proper removal of accumulated wastes
 Comply with all necessary permits required for construction within or near the watercourse, such 

as Regional Water Quality Control Board, U.S. Army Corps of Engineers, Department of Fish 
and Game or and other local permitting

 Discharges to waterways should be reported to the Regional Water Quality Control Board 
immediately upon discovery. A written discharge notification must follow within 7 days. Follow 
the spill reporting procedures contained in SWPPP

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and of two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges occur
 Ensure that employees and subcontractors implement the appropriate measures for storage 

and use of materials and equipment
 Inspect and maintain all associated BMPs and perimeter controls to ensure continuous 

protection of the water courses
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DEMOLITION ADJACENT TO WATER NS-15
Description and Purpose
Procedures to protect water bodies from debris and wastes associated with structure demolition or 
removal over or adjacent to watercourses.

Suitable Applications
Full bridge demolition and removal, partial bridge removal (barrier rail, edge of deck) associated 
with bridge widening projects, concrete channel removal, or any other structure removal that could 
potentially affect water quality.

Limitations
None identified.

Implementation
 Refer to NS-5, Clear Water Diversion, to direct water away from work areas
 Use attachments on construction equipment such as backhoes to catch debris from small 

demolition operations
 Use covers or platforms to collect debris
 Platforms and covers are to be approved by the owner
 Stockpile accumulated debris and waste generated during demolition away from watercourses 

and in accordance with WM-3, Stockpile Management
 Ensure safe passage of wildlife, as necessary
 Discharges to waterways shall be reported to the Regional Water Quality Control Board 

immediately upon discovery. A written discharge notification must follow within 7 days. Follow 
the spill reporting procedures in the SWPPP

 For structures containing hazardous materials, i.e., lead paint or asbestos; refer to BMP WM-6, 
Hazardous Waste Management. For demolition work involving soil excavation around lead-
painted structures, refer to WM-7, Contaminated Soil Management

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and of two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges occur
 Any debris-catching devices shall be emptied regularly. Collected debris shall be removed and 

stored away from the watercourse and protected from run-on and runoff
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TEMPORARY BATCH PLANTS NS-16
Description and Purpose
The construction of roads, bridges, retaining walls, and other large structures in remote areas, 
often requires temporary batch plant facilities to manufacture Portland Cement Concrete (PCC) or 
asphalt cement (AC). Temporary batch plant facilities typically consist of silos containing fly ash, 
lime, and cement; heated tanks of liquid asphalt; sand and gravel material storage areas; mixing 
equipment; above ground storage tanks containing concrete additives and water; and 
designated areas for sand and gravel truck unloading, concrete truck loading, and concrete 
truck washout.

Proper control and use of equipment, materials, and waste products from temporary batch plant 
facilities will reduce the discharge of potential pollutants to the storm drain system or watercourses, 
reduce air emissions, and mitigate noise impacts.

Suitable Applications
These procedures typically apply to construction sites where temporary batch plant facilities are 
used.

Limitations
The General Permit for discharges of stormwater associated with industrial activities may be 
applicable to temporary batch plants.

Specific permit requirements or mitigation measures such as Air Resources Board (ARB), Air 
Quality Management District (AQMD), Air Pollution Control District (APCD), Regional Water 
Quality Control Board (RWQCB), county ordinances and city ordinances may require alternative 
mitigation measures for temporary batch plants.

Implementation: Planning
Implementation steps are as follows:

 Temporary batch plants may be subject to the General Industrial NPDES permit. To comply with 
the permit, a Notice of Intent (NOI) must be submitted to the State Water Resource Control 
Board

 Proper planning, design, and construction of temporary batch plants should be implemented to 
minimize potential water quality, air pollution, and noise impacts associated with temporary 
batch plants

 BMPs and a Sampling and Analysis Plan (SAP) must be included in the project Stormwater 
Pollution Prevention Plan (SWPPP). BMPs must be implemented, inspected, and maintained

 Temporary batch plants should be managed to comply with AQMD Statewide
 Registration Program and/or local AQMD Portable Equipment Registration requirements
 Construct temporary batch plants down-wind of existing developments whenever possible
 Placement of access roads should be planned to mitigate water and air quality impacts
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Layout and Design
 Temporary batch plants should be properly located and designed to mitigate water quality 

impacts to receiving water bodies. Batch plants should be located away from watercourses, 
drainage courses, and drain inlets. Batch plants should be located to minimize the potential for 
stormwater run-on onto the site

 Temporary batch plant facilities (including associated stationary equipment and stockpiles) 
should be located at least 300 ft. from any recreational area, school, residence, or other 
structure not associated with the construction project

 Construct continuous interior AC or PCC berms around batch plant equipment (mixing 
equipment, silos, concrete drop points, conveyor belts, admixture tanks, etc.) to facilitate proper 
containment and cleanup of releases. Rollover or flip top curb or dikes should be placed at 
ingress and egress points

 Direct runoff from the paved or unpaved portion of the batch plant into a sump and pipe to a 
lined washout area or dewatering tank

 Direct stormwater and non-stormwater runoff from unpaved portions of batch plant facility to 
catchment ponds or tanks

 Construct and remove concrete washout facilities in accordance with WM-8, Concrete Waste 
Management

 Layout of a typical batch plant and associated BMP is located at the end of this BMP fact sheet

Operational Procedures
 Washout of concrete trucks should be conducted in a designated area in accordance with WM-

8, Concrete Waste Management
 Do not dispose of concrete into drain inlets, the stormwater drainage system, or watercourses
 Equipment washing should occur in a designated area in accordance with WM-8, Concrete 

Waste Management. Washing equipment, tools, or vehicles to remove PCC shall be conducted 
in accordance with NS-7, Potable Water/Irrigation, and NS-8, Vehicle and Equipment Cleaning.

 All dry material transfer points should be ducted through a fabric or cartridge type filter unless 
there are no visible emissions from the transfer point

 Equip all bulk storage silos, including auxiliary bulk storage trailers, with fabric or cartridge type 
filter(s)

 Maintain silo vent filters in proper operating condition
 Equip silos and auxiliary bulk storage trailers with dust-tight service hatches
 Fabric dust collection system should be capable of controlling 99 percent of the particulate 

matter
 Fabric dust collectors (except for vent filters) should be equipped with an operational pressure 

differential gauge to measure the pressure drop across the filters
 All transfer points should be equipped with a wet suppression system to control fugitive 

particulate emissions unless there are no visible emissions
 All conveyors should be covered, unless the material being transferred results in no visible 

emissions
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 There should be no visible emissions beyond the property line, while the equipment is being 
operated

 Collect dust emissions from the loading of open-bodied trucks at the drip point of dry batch 
plants, or dust emissions from the drum feed for central mix plants

 Equip silos and auxiliary bulk storage trailers with a visible and/or audible warning mechanism 
to warn operators that the silo or trailer is full

 All open-bodied vehicles transporting material should be loaded with a final layer of wet sand 
and the truck shall be covered with a tarp to reduce emissions

Tracking Control
 Plant roads (batch truck and material delivery truck roads) and areas between stockpiles and 

conveyor hoppers should be stabilized (TR-2, Stabilized Construction Roadway), watered (WE-
1, Wind Erosion Control), treated with dust-suppressant chemicals, or paved with a cohesive 
hard surface that can be repeatedly swept, maintained intact, and cleaned as necessary to 
control dust emissions

 Trucks should not track PCC from plants onto public roads. Use appropriate practices from TR-
1, Stabilized Construction Entrance/Exit to prevent tracking

Materials Storage
 WM-1, Material Delivery and Storage, should be implemented at all batch plants using concrete 

components or compounds. An effective strategy is to cover and contain materials
 WM-2, Material Use should be conducted in a way to minimize or eliminate the discharge of 

materials to storm drain system or watercourse
 Ensure that finer materials are not dispersed into the air during operations, such as unloading of 

cement delivery trucks
 Stockpiles should be covered and enclosed with perimeter sediment barriers per WM-3, 

Stockpile Management. Uncovered stockpiles should be sprinkled with water and/or dust-
suppressant chemicals as necessary to control dust emissions, unless the stockpiled material 
results in no visible emissions. An operable stockpile watering system should be onsite at all 
times

 Store bagged and boxed materials on pallets and cover on non-working days prior to rain
 Minimize stockpiles of demolished PCC by recycling them in a timely manner
 Provide secondary containment for liquid materials (WM-1). Containment should provide 

sufficient volume to contain precipitation from a 25-year storm plus 10% of the aggregate 
volume of all containers or plus 100% of the largest container, whichever is greater

 Handle solid and liquid waste in accordance with WM-5, Solid Waste Management, WM-10, 
Liquid Waste Management, and WM-8, Concrete Waste Management

 Maintain adequate supplies of spill cleanup materials and train staff to respond to spills per WM-
4, Spill Prevention and Control

 Immediately clean up spilled cement and fly ash and contain or dampen so that dust or 
emissions from wind erosion or vehicle traffic are minimized
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Equipment Maintenance
 Equipment should be maintained to prevent fluid leaks and spills per NS-9, Vehicle and 

Equipment Fueling, and NS-10, Vehicle and Equipment Maintenance
 Maintain adequate supplies of spill cleanup materials and train staff to respond to spills per 

WM-4, Spill Prevention and Control
 Incorporate other BMPs such as WM-5, Solid Waste Management, WM-6, Hazardous Waste 

Management, and WM-10, Liquid Waste Management

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect 
weekly during the rainy season and of two-week intervals in the non-rainy season to verify 
continued BMP implementation

 Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges 
occur

 Inspect and repair equipment (for damaged hoses, fittings, and gaskets)
 Inspect and maintain Stabilized Construction Entrance/Exit (TR-1) as needed
 Inspect and maintain stabilized haul roads as needed
 Inspect and maintain materials and waste storage areas as needed

MATERIAL DELIVERY AND STORAGE WM-1
Description and Purpose
Prevent, reduce, or eliminate the discharge of pollutants from material delivery and storage to 
the stormwater system or watercourses by minimizing the storage of hazardous materials 
onsite, storing materials in a designated area, installing secondary containment, conducting regular 
inspections, and training employees and subcontractors.

This best management practice covers only material delivery and storage. For other information on 
materials, see WM-2, Material Use, or WM-4, Spill Prevention and Control. For information on 
wastes, see the waste management BMPs in this section.
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Suitable Applications
These procedures are suitable for use at all construction sites with delivery and storage of the 
following materials:

 Soil stabilizers and binders
 Pesticides and herbicides
 Fertilizers
 Detergents
 Plaster
 Petroleum products such as fuel, oil, and grease
 Asphalt and concrete components
 Hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents, and curing 

compounds
 Concrete compounds
 Other materials that may be detrimental if released to the environment

Limitations
 Space limitation may preclude indoor storage
 Storage sheds often must meet building and fire code requirements

Implementation
The following steps should be taken to minimize risk:

 Temporary storage area should be located away from vehicular traffic
 Material Safety Data Sheets (MSDS) should be supplied for all materials stored
 Construction site areas should be designated for material delivery and storage
 Material delivery and storage areas should be located near the construction entrances, away 

from waterways, if possible
 Avoid transport near drainage paths or waterways
 Surround with earth berms. See EC-9, Earth Dikes and Drainage Swales
 Place in an area which will be paved
 Storage of reactive, ignitable, or flammable liquids must comply with the fire codes of your area. 

Contact the local Fire Marshal to review site materials, quantities, and proposed storage area to 
determine specific requirements. See the Flammable and Combustible Liquid Code, NFPA30

 An up to date inventory of materials delivered and stored onsite should be kept
 Hazardous materials storage onsite should be minimized
 Hazardous materials should be handled as infrequently as possible
 During the rainy season, consider storing materials in a covered area
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 Store materials in secondary containments such as an earthen dike, horse trough, or even a 
children’s wading pool for non-reactive materials such as detergents, oil, grease, and paints. 
Small amounts of material may be secondarily contained in “bus boy” trays or concrete mixing 
trays

 Do not store chemicals, drums, or bagged materials directly on the ground. Place these items 
on a pallet and, when possible, in secondary containment

 If drums must be kept uncovered, store them at a slight angle to reduce ponding of rainwater on 
the lids to reduce corrosion. Domed plastic covers are inexpensive and snap to the top of 
drums, preventing water from collecting

 Chemicals should be kept in their original labeled containers
 Employees and subcontractors should be trained on the proper material delivery and storage 

practices
 Employees trained in emergency spill cleanup procedures must be present when dangerous 

materials or liquid chemicals are unloaded
 If significant residual materials remain on the ground after construction is complete, properly 

remove materials and any contaminated soil. See WM-7, Contaminated Soil Management. If the 
area is to be paved, pave as soon as materials are removed to stabilize the soil

Material Storage Areas and Practices
 Liquids, petroleum products, and substances listed in 40 CFR Parts 110, 117, or 302 should be 

stored in approved containers and drums and should not be overfilled. Containers and drums 
should be placed in temporary containment facilities for storage

 A temporary containment facility should provide for a spill containment volume able to contain 
precipitation from a 25 year storm event, plus the greater of 10% of the aggregate volume of all 
containers or 100% of the capacity of the largest container within its boundary, whichever is 
greater

 A temporary containment facility should be impervious to the materials stored therein for a 
minimum contact time of 72 hours

 A temporary containment facility should be maintained free of accumulated rainwater and spills. 
In the event of spills or leaks, accumulated rainwater and spills should be collected and placed 
into drums. These liquids should be handled as a hazardous waste unless testing determines 
them to be non-hazardous. All collected liquids or non- hazardous liquids should be sent to an 
approved disposal site

 Sufficient separation should be provided between stored containers to allow for spill cleanup 
and emergency response access

 Incompatible materials, such as chlorine and ammonia, should not be stored in the same 
temporary containment facility

 Throughout the rainy season, each temporary containment facility should be covered during 
non-working days, prior to, and during rain events
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 Materials should be stored in their original containers and the original product labels should be 
maintained in place in a legible condition

 Damaged or otherwise illegible labels should be replaced immediately
 Bagged and boxed materials should be stored on pallets and should not be allowed to 

accumulate on the ground. To provide protection from wind and rain throughout the rainy 
season, bagged and boxed materials should be covered during non-working days and prior to 
and during rain events

 Stockpiles should be protected in accordance with WM-3, Stockpile Management
 Materials should be stored indoors within existing structures or sheds when available
 Proper storage instructions should be posted at all times in an open and conspicuous location
 An ample supply of appropriate spill cleanup material should be kept near storage areas
 Also see WM-6, Hazardous Waste Management, for storing of hazardous materials

Material Delivery Practices
 Keep an accurate, up-to-date inventory of material delivered and stored onsite
 Arrange for employees trained in emergency spill cleanup procedures to be present when 

dangerous materials or liquid chemicals are unloaded

Spill Cleanup
 Contain and clean up any spill immediately
 Properly remove and dispose of any hazardous materials or contaminated soil if significant 

residual materials remain on the ground after construction is complete. See WM-7, 
Contaminated Soil Management

 See WM-4, Spill Prevention and Control, for spills of chemicals and/or hazardous materials

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and of two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Keep an ample supply of spill cleanup materials near the storage area
 Keep storage areas clean, well-organized, and equipped with ample cleanup supplies as 

appropriate for the materials being stored
 Repair or replace perimeter controls, containment structures, covers, and liners as needed to 

maintain proper function
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MATERIAL USE WM-2
Description and Purpose
Prevent or reduce the discharge of pollutants to the storm drain system or watercourses from 
material use by using alternative products, minimizing hazardous material use onsite, and training 
employees and subcontractors.

Suitable Applications
This BMP is suitable for use at all construction projects. These procedures apply when the 
following materials are used or prepared onsite:

 Pesticides and herbicides
 Fertilizers
 Detergents
 Plaster
 Petroleum products such as fuel, oil, and grease
 Asphalt and other concrete components
 Other hazardous chemicals such as acids, lime, glues, adhesives, paints, solvents, and curing 

compounds
 Concrete compounds
 Other materials that may be detrimental if released to the environment

Limitations
Safer alternative building and construction products may not be available or suitable in every 
instance. 

Implementation
The following steps should be taken to minimize risk:

 Minimize use of hazardous materials onsite
 Follow manufacturer instructions regarding uses, protective equipment, ventilation, flammability, 

and mixing of chemicals
 Train personnel who use pesticides. The State Department of Pesticide Regulation and county 

agricultural commissioner’s license pesticide dealers, certify pesticide applicators, and conduct 
onsite inspections

 Do not over-apply fertilizers, herbicides, and pesticides. Prepare only the amount needed. 
Follow the recommended usage instructions. Over-application is expensive and environmentally 
harmful. Unless on steep slopes, till fertilizers into the soil rather than hydro seeding. Apply 
surface dressings in several smaller applications, as opposed to one large application, to allow 
time for infiltration and to avoid excess material being carried offsite by runoff. Do not apply 
these chemicals just before it rains

 Train employees and subcontractors in proper material use
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Supply Safety Data Sheets (SDS) for all materials.
 Dispose of latex paint and paint cans, used brushes, rags, absorbent materials, and drop cloths, 

when thoroughly dry and are no longer hazardous, with other construction debris
 Do not remove the original product label; it contains important safety and disposal 

information. Use the entire product before disposing of the container
 Mix paint indoors or in a containment area. Never clean paintbrushes or rinse paint 

containers into a street, gutter, storm drain, or watercourse. Dispose of any paint thinners, 
residue, and sludge(s) that cannot be recycled, as hazardous waste

 For water-based paint, clean brushes to the extent practicable, and rinse to a drain 
leading to a sanitary sewer where permitted, or into a concrete washout pit or temporary 
sediment trap

 For oil-based paints, clean brushes to the extent practicable, and filter and reuse thinners and 
solvents

 Use recycled and less hazardous products when practical. Recycle residual paints, 
solvents, non-treated lumber, and other materials

 Use materials only where and when needed to complete the construction activity. Use safer 
alternative materials as much as possible. Reduce or eliminate use of hazardous materials 
onsite when practical

 Require contractors to complete the “Report of Chemical Spray Forms” when spraying 
herbicides and pesticides

 Keep an ample supply of spill cleanup material near use areas. Train employees in spill 
cleanup procedures

 Avoid exposing applied materials to rainfall and runoff unless sufficient time has been 
allowed for them to dry

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect 
weekly during the rainy season and at two–week intervals in the non-rainy season to verify 
continued BMP implementation

 Maintenance of this best management practice is minimal
 Spot check employees and subcontractors throughout the job to ensure appropriate 

practices are being employed



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 47-52
239-825-7566

STOCKPILE MANAGEMENT WM-3
Description and Purpose
Stockpile Management procedures and practices are designed to reduce or eliminate air and 
stormwater pollution from stockpiles of soil, paving materials such as Portland cement concrete 
(PCC) rubble, asphalt concrete (AC), asphalt concrete rubble, aggregate base, aggregate sub 
base or pre-mixed aggregate, asphalt minder (so called “cold mix” asphalt), and pressure 
treated wood.

Suitable Applications
Implement in all projects that stockpile soil and other materials.

Limitations
None identified.

Implementation
Protection of stockpiles is a year-round requirement. To properly manage stockpiles:

 Locate stockpiles a minimum of 50 ft. away from concentrated flows of stormwater, 
drainage courses, and inlets

 Protect all stockpiles from stormwater run on using a temporary perimeter sediment 
barrier such as berms, dikes, fiber rolls, silt fences, sandbag, gravel bags, or straw bale barriers

 Implement wind erosion control practices as appropriate on all stockpiled material. For 
specific information, see WE-1, Wind Erosion Control

 Manage stockpiles of contaminated soil in accordance with WM-7, Contaminated Soil 
Management

 Place bagged materials on pallets and under cover

Protection of Non-Active Stockpiles
Non-active stockpiles of the identified materials should be protected further as follows:

Soil stockpiles
 During the rainy season, soil stockpiles should be covered or protected with soil stabilization 

measures and a temporary perimeter sediment barrier at all times
 During the non-rainy season, soil stockpiles should be covered or protected with a temporary 

perimeter sediment barrier prior to the onset of precipitation
 Stockpiles of Portland cement concrete rubble, asphalt concrete, asphalt concrete rubble, 

aggregate base, or aggregate sub base
 During the rainy season, the stockpiles should be covered or protected with a temporary 

perimeter sediment barrier at all times
 During the non-rainy season, the stockpiles should be covered or protected with a temporary 

perimeter sediment barrier prior to the onset of precipitation
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Stockpiles of “cold mix”
 During the rainy season, cold mix stockpiles should be placed on and covered with plastic or 

comparable material at all times
 During the non-rainy season, cold mix stockpiles should be placed on and covered with plastic 

or comparable material prior to the onset of precipitation

Stockpiles/Storage of pressure treated wood with copper, chromium, and 
arsenic or ammonical, copper, zinc, and arsenate
 During the rainy season, treated wood should be covered with plastic or comparable material at 

all times
 During the non-rainy season, treated wood should be covered with plastic or comparable 

material at all times and cold mix stockpiles should be placed on and covered with plastic or 
comparable material prior to the onset of precipitation

Protection of Active Stockpiles
Active stockpiles of the identified materials should be protected further as follows:

 All stockpiles should be protected with a temporary linear sediment barrier prior to the onset of 
precipitation

 Stockpiles of “cold mix” should be placed on and covered with plastic or comparable material 
prior to the onset of precipitation

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect 
weekly during the rainy season and of two-week intervals in the non-rainy season to verify 
continued BMP implementation

 Repair and/or replace perimeter controls and covers as needed to keep them functioning 
properly
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SPILL PREVENTION AND CONTROL WM-4
Description and Purpose
Prevent or reduce the discharge of pollutants to drainage systems or watercourses from leaks and 
spills by reducing the chance for spills, stopping the source of spills, containing and cleaning 
up spills, properly disposing of spill materials, and training employees.

This best management practice covers only spill prevention and control. However, WM-1, 
Materials Delivery and Storage, and WM-2, Material Use, also contain useful information, 
particularly on spill prevention. For information on wastes, see the waste management BMPs in 
this section.

Suitable Applications
This BMP is suitable for all construction projects. Spill control procedures are implemented anytime 
chemicals or hazardous substances are stored on the construction site, including the following 
materials:

 Soil stabilizers/binders
 Dust palliatives
 Herbicides
 Growth inhibitors
 Fertilizers
 Deicing/anti-icing chemicals
 Fuels
 Lubricants
 Other petroleum distillates

Limitations
 In some cases it may be necessary to use a private spill cleanup company
 This BMP applies to spills caused by the contractor and subcontractors
 Procedures and practices presented in this BMP are general. Contractor should identify 

appropriate practices for the specific materials used or stored onsite
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Implementation
The following steps will help reduce the stormwater impacts of leaks and spills:

Education

 Be aware that different materials pollute in different amounts. Make sure that each 
employee knows what a “significant spill” is for each material they use, and what is the 
appropriate response for “significant” and “insignificant” spills

 Educate employees and subcontractors on potential dangers to humans and the environment 
from spills and leaks

 Hold regular meetings to discuss and reinforce appropriate disposal procedures (incorporate 
into regular safety meetings)

 Establish a continuing education program to indoctrinate new employees
 Have contractor’s superintendent or representative oversee and enforce proper spill prevention 

and control measures

General Measures

 To the extent that the work can be accomplished safely, spills of oil, petroleum products, and 
substances listed under 40 CFR parts 110,117, and 302, and sanitary and septic wastes should 
be contained and cleaned up immediately

 Store hazardous materials and wastes in covered containers and protect from vandalism
 Place a stockpile of spill cleanup materials where it will be readily accessible
 Train employees in spill prevention and cleanup
 Designate responsible individuals to oversee and enforce control measures
 Spills should be covered and protected from stormwater run-on during rainfall to the extent that 

it doesn’t compromise cleanup activities
 Do not bury or wash spills with water
 Store and dispose of used clean up materials, contaminated materials, and recovered spill 

material that is no longer suitable for the intended purpose in conformance with the provisions in 
applicable BMPs

 Do not allow water used for cleaning and decontamination to enter storm drains or 
watercourses. Collect and dispose of contaminated water in accordance with WM-10, Liquid 
Waste Management

 Contain water overflow or minor water spillage and do not allow it to discharge into drainage 
facilities or watercourses

 Place proper storage, cleanup, and spill reporting instructions for hazardous materials stored or 
used on the project site in an open, conspicuous, and accessible location

 Keep waste storage areas clean, well organized, and equipped with ample cleanup supplies as 
appropriate for the materials being stored. Perimeter controls, containment structures, covers, 
and liners should be repaired or replaced as needed to maintain proper function



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 47-56
239-825-7566

Cleanup
 Clean up leaks and spills immediately
 Use a rag for small spills on paved surfaces, a damp mop for general cleanup, and absorbent 

material for larger spills. If the spilled material is hazardous, then the used cleanup materials are 
also hazardous and must be sent to either a certified laundry (rags) or disposed of as hazardous 
waste

 Never hose down or bury dry material spills. Clean up as much of the material as possible and 
dispose of properly. See the waste management BMPs in this section for specific information

Minor Spills
 Minor spills typically involve small quantities of oil, gasoline, paint, etc. which can be controlled 

by the first responder at the discovery of the spill
 Use absorbent materials on small spills rather than hosing down or burying the spill
 Absorbent materials should be promptly removed and disposed of properly

Follow the practice below for a minor spill:

 Contain the spread of the spill
 Recover spilled materials
 Clean the contaminated area and properly dispose of contaminated materials

Semi-Significant Spills
Semi-significant spills still can be controlled by the first responder along with the aid of other 
personnel such as laborers and the foreman, etc. This response may require the cessation of all 
other activities.

Spills should be cleaned up immediately:

 Contain spread of the spill
 Notify the project foreman immediately
 If the spill occurs on paved or impermeable surfaces, clean up using "dry" methods (absorbent 

materials, cat litter and/or rags). Contain the spill by encircling with absorbent materials and do 
not let the spill spread widely

 If the spill occurs in dirt areas, immediately contain the spill by constructing an earthen dike. Dig 
up and properly dispose of contaminated soil

 If the spill occurs during rain, cover spill with tarps or other material to prevent contaminating 
runoff
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Significant/Hazardous Spills
For significant or hazardous spills that cannot be controlled by personnel in the immediate vicinity, 
the following steps should be taken:

 Notify the local emergency response by dialing 911. In addition to 911, the contractor will notify 
the proper county officials. It is the contractor's responsibility to have all emergency phone 
numbers at the construction site

 Notify the Governor's Office of Emergency Services Warning Center
 For spills of federal reportable quantities, in conformance with the requirements in 40
 CFR parts 110,119, and 302, the contractor should notify the National Response Center at 

(800) 424-8802
 Notification should first be made by telephone and followed up with a written report
 The services of a spills contractor or a Haz-Mat team should be obtained immediately
 Construction personnel should not attempt to clean up until the appropriate and qualified staffs 

have arrived at the job site
 Other agencies which may need to be consulted include, but are not limited to, the Fire 

Department, the Public Works Department, the Coast Guard, the Highway Patrol, the 
City/County Police Department, Department of Toxic Substances, State Division of Oil and 
Gas, OSHA, etc

Reporting
 Report significant spills to local agencies, such as the Fire Department; they can assist in 

cleanup
 Federal regulations require that any significant oil spill into a water body or onto an adjoining 

shoreline be reported to the National Response Center (NRC) at 800-424-8802 (24 hours)
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MAINTENANCE
Use the following measures related to specific activities: Vehicle and Equipment

 If maintenance must occur onsite, use a designated area and a secondary containment, located 
away from drainage courses, to prevent the run-on of stormwater and the runoff of spills

 Regularly inspect onsite vehicles and equipment for leaks and repair immediately
 Check incoming vehicles and equipment (including delivery trucks, and employee and 

subcontractor vehicles) for leaking oil and fluids. Do not allow leaking vehicles or equipment 
onsite

 Always use secondary containment, such as a drain pan or drop cloth, to catch spills or leaks 
when removing or changing fluids

 Place drip pans or absorbent materials under paving equipment when not in use
 Use absorbent materials on small spills rather than hosing down or burying the spill
 Remove the absorbent materials promptly and dispose of properly
 Promptly transfer used fluids to the proper waste or recycling drums. Don’t leave full drip pans 

or other open containers lying around
 Oil filters disposed of in trashcans or dumpsters can leak oil and pollute stormwater
 Place the oil filter in a funnel over a waste oil-recycling drum to drain excess oil before disposal. 

Oil filters can also be recycled. Ask the oil supplier or recycler about recycling oil filters
 Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries 

even if you think all the acid has drained out. If you drop a battery, treat it as if it is cracked. Put 
it into the containment area until you are sure it is not leaking

Vehicle and Equipment Fueling
 If fueling must occur, onsite, use designated areas, located away from drainage courses, to 

prevent the run-on of stormwater and the runoff of spills
 Discourage “topping off” of fuel tanks
 Always use secondary containment, such as a drain pan, when fueling to catch spills/leaks

Remember: Prevention of leaks and spills is inexpensive. Treatment and/ or disposal of 
contaminated soil or water can be quite expensive

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect 
weekly during the rainy season and of two-week intervals in the non-rainy season to verify 
continued BMP implementation

 Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges occur
 Keep ample supplies of spill control and cleanup materials onsite, near storage, unloading, and 

maintenance areas
 Update your spill prevention and control plan and stock cleanup materials as changes occur 

in the types of chemicals onsite
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SOLID WASTE MANAGEMENT WM-5
Description and Purpose
Solid waste management procedures and practices are designed to prevent or reduce the 
discharge of pollutants to stormwater from solid or construction waste by providing designated 
waste collection areas and containers, arranging for regular disposal, and training employees 
and subcontractors.

Suitable Applications
This BMP is suitable for construction sites where the following wastes are generated or stored:

 Solid waste generated from trees and shrubs removed during land clearing, demolition of 
existing structures (rubble), and building construction waste

 Packaging materials including wood, paper, and plastic
 Scrap or surplus building materials including scrap metals, rubber, plastic, glass pieces and 

masonry products
 Domestic wastes including food containers such as beverage cans, coffee cups, paper bags, 

plastic wrappers, and cigarettes
 Construction wastes including brick, mortar, timber, steel and metal scraps, pipe and 

electrical cuttings, non-hazardous equipment parts, styrofoam and other materials used to 
transport and package construction materials

 Highway planting wastes, including vegetative material, plant containers, and packaging 
materials

Limitations
Temporary stockpiling of certain construction wastes may not necessitate stringent drainage 
related controls during the non-rainy season or in desert areas with low rainfall.

Implementation
The following steps will help keep a clean site and reduce stormwater pollution:

 Select designated waste collection areas onsite
 Inform trash-hauling contractors that you will accept only watertight dumpsters for onsite use. 

Inspect dumpsters for leaks and repair any dumpster that is not watertight
 Locate containers in a covered area or in a secondary containment
 Provide an adequate number of containers with lids or covers that can be placed over the 

container to keep rain out or to prevent loss of wastes when it is windy
 Plan for additional containers and more frequent pickup during the demolition phase of 

construction
 Collect site trash daily, especially during rainy and windy conditions
 Remove this solid waste promptly since erosion and sediment control devices tend to collect 

litter
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 Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids, 
pesticides, additives, curing compounds) are not disposed of in dumpsters designated for 
construction debris

 Do not hose out dumpsters on the construction site. Leave dumpster cleaning to the trash 
hauling contractor

 Arrange for regular waste collection before containers overflow
 Clean up immediately if a container does spill
 Make sure that construction waste is collected, removed, and disposed of only at authorized 

disposal areas

Education
 Have the contractor’s superintendent or representative oversee and enforce proper solid waste 

management procedures and practices
 Instruct employees and subcontractors on identification of solid waste and hazardous waste
 Educate employees and subcontractors on solid waste storage and disposal procedures
 Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular 

safety meetings)
 Require that employees and subcontractors follow solid waste handling and storage procedures
 Prohibit littering by employees, subcontractors, and visitors
 Minimize production of solid waste materials wherever possible

Collection, Storage, and Disposal
 Littering on the project site should be prohibited
 To prevent clogging of the storm drainage system, litter and debris removal from drainage 

grates, trash racks, and ditch lines should be a priority
 Trash receptacles should be provided in the contractor’s yard, field trailer areas, and at 

locations where workers congregate for lunch and break periods
 Litter from work areas within the construction limits of the project site should be collected and 

placed in watertight dumpsters at least weekly, regardless of whether the litter was generated 
by the contractor, the public, or others

 Collected litter and debris should not be placed in or next to drain inlets, stormwater drainage 
systems, or watercourses

 Dumpsters of sufficient size and number should be provided to contain the solid waste 
generated by the project

 Full dumpsters should be removed from the project site and the contents should be disposed of 
by the trash hauling contractor
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 Construction debris and waste should be removed from the site biweekly or more frequently as 
needed

 Construction material visible to the public should be stored or stacked in an orderly manner
 Stormwater run-on should be prevented from contacting stored solid waste through the use of 

berms, dikes, or other temporary diversion structures or through the use of measures to elevate 
waste from site surfaces

 Solid waste storage areas should be located at least 50 ft. from drainage facilities and 
watercourses and should not be located in areas prone to flooding or ponding

 Except during fair weather, construction and highway planting waste not stored in watertight 
dumpsters should be securely covered from wind and rain by covering the waste with tarps or 
plastic

 Segregate potentially hazardous waste from non-hazardous construction site waste
 Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids, 

pesticides, additives, curing compounds) are not disposed of in dumpsters designated for 
construction debris

 For disposal of hazardous waste, see WM-6, Hazardous Waste Management. Have hazardous 
waste hauled to an appropriate disposal and/or recycling facility

 Salvage or recycle useful vegetation debris, packaging and surplus building materials when 
practical. For example, trees and shrubs from land clearing can be used as a brush barrier, or 
converted into wood chips, then used as mulch on graded areas. Wood pallets, cardboard 
boxes, and construction scraps can also be recycled

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and of two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges occur
 Inspect construction waste area regularly
 Arrange for regular waste collection
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HAZARDOUS WASTE MANAGEMENT WM-6
Description and Purpose
Prevent or reduce the discharge of pollutants to stormwater from hazardous waste through proper 
material use, waste disposal, and training of employees and subcontractors.

Suitable Applications
This best management practice (BMP) applies to all construction projects. Hazardous waste 
management practices are implemented on construction projects that generate waste from the use 
of:

 Petroleum Products
 Asphalt Products
 Concrete Curing Compounds
 Pesticides
 Palliatives
 Acids
 Septic Wastes
 Paints
 Stains
 Solvents
 Wood Preservatives
 Roofing Tar
 Any materials deemed a hazardous waste in the state, or listed in 40 CFR Parts 110, 117, 261, 

or 302
 In addition, sites with existing structures may contain wastes, which must be disposed of in 

accordance with federal, state, and local regulations. These wastes include:
o Sandblasting grit mixed with lead, cadmium, or chromium based paints
o Asbestos
o PCBs (particularly in older transformers)

Limitations
 Hazardous waste that cannot be reused or recycled must be disposed of by a licensed 

hazardous waste hauler
 Nothing in this BMP relieves the contractor from responsibility for compliance with federal, state, 

and local laws regarding storage, handling, transportation, and disposal of hazardous wastes
 This BMP does not cover aerially deposited lead (ADL) soils. For ADL soils refer to WM- 7, 

Contaminated Soil Management
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Implementation
The following steps will help reduce stormwater pollution from hazardous wastes:

Material Use

 Wastes should be stored in sealed containers constructed of a suitable material and should be 
labeled as required by Title 49 CFR Parts 172, 173, 178, and 179

 All hazardous waste should be stored, transported, and disposed as required in 49 CFR 261-
263

Waste containers should be stored in temporary containment facilities that should comply with 
the following requirements:

 Temporary containment facility should provide for a spill containment volume equal to 1.5 times 
the volume of all containers able to contain precipitation from a 25 year storm event, plus the 
greater of 10% of the aggregate volume of all containers or 100% of the capacity of the largest 
tank within its boundary, whichever is greater

 Temporary containment facility should be impervious to the materials stored there for a 
minimum contact time of 72 hours

 Temporary containment facilities should be maintained free of accumulated rainwater and spills. 
In the event of spills or leaks, accumulated rainwater and spills should be placed into drums 
after each rainfall. These liquids should be handled as a hazardous waste unless testing 
determines them to be non-hazardous. Non-hazardous liquids should be sent to an approved 
disposal site

 Sufficient separation should be provided between stored containers to allow for spill cleanup 
and emergency response access

 Incompatible materials, such as chlorine and ammonia, should not be stored in the same 
temporary containment facility

 Throughout the rainy season, temporary containment facilities should be covered during non-
working days, and prior to rain events. Covered facilities may include use of plastic tarps for 
small facilities or constructed roofs with overhangs

 Drums should not be overfilled and wastes should not be mixed
 Unless watertight, containers of dry waste should be stored on pallets
 Do not over-apply herbicides and pesticides. Prepare only the amount needed. Follow the 

recommended usage instructions. Over application is expensive and environmentally harmful. 
Apply surface dressings in several smaller applications, as opposed to one large application. 
Allow time for infiltration and avoid excess material being carried offsite by runoff. Do not apply 
these chemicals just before it rains. People applying pesticides must be certified in accordance 
with federal and state regulations

 Paint brushes and equipment for water and oil based paints should be cleaned within a 
contained area and should not be allowed to contaminate site soils, watercourses, or drainage 
systems
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 Waste paints, thinners, solvents, residues, and sludge’s that cannot be recycled or reused 
should be disposed of as hazardous waste. When thoroughly dry, latex paint and paint cans, 
used brushes, rags, absorbent materials, and drop cloths should be disposed of as solid waste

 Do not clean out brushes or rinse paint containers into the dirt, street, gutter, storm drain, or 
stream. “Paint out” brushes as much as possible. Rinse water-based paints to the sanitary 
sewer. Filter and reuse thinners and solvents. Dispose of excess oil-based paints and sludge as 
hazardous waste

The following actions should be taken with respect to temporary contaminant:

 Ensure that adequate hazardous waste storage volume is available
 Ensure that hazardous waste collection containers are conveniently located
 Designate hazardous waste storage areas onsite away from storm drains or watercourses and 

away from moving vehicles and equipment to prevent accidental spills
 Minimize production or generation of hazardous materials and waste on the job site
 Use containment berms in fueling and maintenance areas and where the potential for spills 

is high
 Segregate potentially hazardous waste from non-hazardous construction site debris
 Keep liquid or semi-liquid hazardous waste in appropriate containers (closed drums or 

similar) and under cover
 Clearly label all hazardous waste containers with the waste being stored and the date of 

accumulation
 Place hazardous waste containers in secondary containment
 Do not allow potentially hazardous waste materials to accumulate on the ground
 Do not mix wastes
 Use the entire product before disposing of the container
 Do not remove the original product label; it contains important safety and disposal 

information

Waste Recycling Disposal
 Select designated hazardous waste collection areas onsite
 Hazardous materials and wastes should be stored in covered containers and protected from 

vandalism
 Place hazardous waste containers in secondary containment
 Do not mix wastes, this can cause chemical reactions, making recycling impossible and 

complicating disposal
 Recycle any useful materials such as used oil or water-based paint
 Make sure that toxic liquid wastes (used oils, solvents, and paints) and chemicals (acids, 

pesticides, additives, curing compounds) are not disposed of in dumpsters designated for 
construction debris

 Arrange for regular waste collection before containers overflow
 Make sure that hazardous waste (e.g., excess oil-based paint and sludge) is collected, 

removed, and disposed of only at authorized disposal areas
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Disposal Procedures
 Waste should be disposed of by a licensed hazardous waste transporter at an authorized and 

licensed disposal facility or recycling facility utilizing properly completed Uniform Hazardous 
Waste Manifest forms

 A Department of Health Services certified laboratory should sample waste to determine the 
appropriate disposal facility

 Properly dispose of rainwater in secondary containment that may have mixed with 
hazardous waste

 Attention is directed to "Hazardous Material", "Contaminated Material", and "Aerially 
Deposited Lead" of the contract documents regarding the handling and disposal of hazardous 
materials

Education
 Educate employees and subcontractors on hazardous waste storage and disposal procedures
 Educate employees and subcontractors on potential dangers to humans and the environment 

from hazardous wastes
 Instruct employees and subcontractors on safety procedures for common construction site 

hazardous wastes
 Instruct employees and subcontractors in identification of hazardous and solid waste
 Hold regular meetings to discuss and reinforce hazardous waste management procedures 

(incorporate into regular safety meetings)
 The contractor’s superintendent or representative should oversee and enforce proper 

hazardous waste management procedures and practices
 Make sure that hazardous waste is collected, removed, and disposed of only at authorized 

disposal areas
o Warning signs should be placed in areas recently treated with chemicals
o Place a stockpile of spill cleanup materials where it will be readily accessible
o If a container does spill, clean up immediately
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Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and of two week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges occur
 Hazardous waste should be regularly collected
 A foreman or construction supervisor should monitor onsite hazardous waste storage and 

disposal procedures
 Waste storage areas should be kept clean, well organized, and equipped with ample cleanup 

supplies as appropriate for the materials being stored
 Perimeter controls, containment structures, covers, and liners should be repaired or replaced as 

needed to maintain proper function
 Hazardous spills should be cleaned up and reported in conformance with the applicable
 Material Safety Data Sheet (MSDS) and the instructions posted at the project site
 The National Response Center, at (800) 424-8802, should be notified of spills of federal 

reportable quantities in conformance with the requirements in 40 CFR parts 110, 117, and 302. 
Also notify the Governor’s Office of Emergency Services Warning Center

 A copy of the hazardous waste manifests should be provided

CONTAMINATED SOIL MANAGEMENT WM-7
Description and Purpose
Prevent or reduce the discharge of pollutants to stormwater from contaminated soil and highly 
acidic or alkaline soils by conducting pre-construction surveys, inspecting excavations regularly, 
and remediating contaminated soil promptly.

Suitable Applications
Contaminated soil management is implemented on construction projects in highly urbanized or 
industrial areas where soil contamination may have occurred due to spills, illicit discharges, 
aerial deposition, past use and leaks from underground storage tanks.

Limitations
Contaminated soils that cannot be treated onsite must be disposed of offsite by a licensed 
hazardous waste hauler. The presence of contaminated soil may indicate contaminated water as 
well. See NS-2, Dewatering Operations, for more information.

The procedures and practices presented in this BMP are general. The contractor should identify 
appropriate practices and procedures for the specific contaminants known to exist or discovered 
onsite.
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Implementation
Most owners and developers conduct pre-construction environmental assessments as a matter of 
routine. Contaminated soils are often identified during project planning and development with 
known locations identified in the plans, specifications and in the SWPPP. The contractor should 
review applicable reports and investigate appropriate call-outs in the plans, specifications, and 
SWPPP. Recent court rulings holding contractors liable for cleanup costs when they unknowingly 
move contaminated soil highlight the need for contractors to confirm a site assessment is 
completed before earth moving begins.

The following steps will help reduce stormwater pollution from contaminated soil:

 Conduct thorough, pre-construction inspections of the site and review documents related to the 
site. If inspection or reviews indicated presence of contaminated soils, develop a plan before 
starting work

 Look for contaminated soil as evidenced by discoloration, odors, differences in soil properties, 
abandoned underground tanks or pipes, or buried debris

 Prevent leaks and spills. Contaminated soil can be expensive to treat and dispose of properly. 
However, addressing the problem before construction is much less expensive than after the 
structures are in place

 The contractor may further identify contaminated soils by investigating:
 Past site uses and activities
 Detected or undetected spills and leaks
 Acid or alkaline solutions from exposed soil or rock formations high in acid or alkaline forming 

elements
 Contaminated soil as evidenced by discoloration, odors, differences in soil properties, 

abandoned underground tanks or pipes, or buried debris
 Suspected soils should be tested at a certified laboratory

Education
Have employees and subcontractors complete a safety training program which meets 29

CFR 1910.120 covering the potential hazards as identified, prior to performing any 
excavation work at the locations containing material classified as hazardous

 Educate employees and subcontractors in identification of contaminated soil and on 
contaminated soil handling and disposal procedures

 Hold regular meetings to discuss and reinforce disposal procedures (incorporate into 
regular safety meetings)
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Handling Procedures for Material with Aerially Deposited Lead (ADL)
 Materials from areas designated as containing (ADL) may, if allowed by the contract 

special provisions, be excavated, transported, and used in the construction of embankments 
and/or backfill

Excavation, transportation, and placement operations should result in no visible dust.

 Caution should be exercised to prevent spillage of lead containing material during transport

Quality should be monitored during excavation of soils contaminated with lead.

Handling Procedures for Contaminated Soils
 Minimize onsite storage. Contaminated soil should be disposed of properly in accordance with 

all applicable regulations. All hazardous waste storage will comply with the states requirements.
 Test suspected soils at an approved certified laboratory
 Work with the local regulatory agencies to develop options for treatment or disposal if the soil is 

contaminated
 Avoid temporary stockpiling of contaminated soils or hazardous material

Take the following precautions if temporary stockpiling is necessary:

 Cover the stockpile with plastic sheeting or tarps
 Install a berm around the stockpile to prevent runoff from leaving the area
 Do not stockpile in or near storm drains or watercourses
 Remove contaminated material and hazardous material on exteriors of transport vehicles and 

place either into the current transport vehicle or into the excavation prior to the vehicle leaving 
the exclusion zone

 Monitor the air quality continuously during excavation operations at all locations containing 
hazardous material

 Procure all permits and licenses, pay all charges and fees, and give all notices necessary and 
incident to the due and lawful prosecution of the work, including registration for transporting 
vehicles carrying the contaminated material and the hazardous material

 Collect water from decontamination procedures and treat or dispose of it at an appropriate 
disposal site

 Collect non-reusable protective equipment, once used by any personnel, and dispose of at an 
appropriate disposal site

 Install temporary security fence to surround and secure the exclusion zone. Remove fencing 
when no longer needed

 Excavate, transport, and dispose of contaminated material and hazardous material in 
accordance with the rules and regulations of the following agencies (the specifications of these 
agencies supersede the procedures outlined in this BMP): United States Department of 
Transportation (USDOT); United States Environmental Protection Agency (USEPA); State 
Environmental Protection Agency (EPA) State Division of Occupation Safety and Health 
Administration (OSHA); Local regulatory agencies
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Procedures for Underground Storage Tank Removals
 Prior to commencing tank removal operations, obtain the required underground storage tank 

removal permits and approval from the federal, state, and local agencies that have jurisdiction 
over such work

 To determine if it contains hazardous substances, arrange to have tested, any liquid or sludge 
found in the underground tank prior to its removal

 Following the tank removal, take soil samples beneath the excavated tank and perform analysis 
as required by the local agency representative(s)

 The underground storage tank, any liquid or sludge found within the tank, and all contaminated 
substances and hazardous substances removed during the tank removal and transported to 
disposal facilities permitted to accept such waste

Water Control
All necessary precautions and preventive measures should be taken to prevent the flow of water, 
including ground water, from mixing with hazardous substances or underground storage tank 
excavations. Such preventative measures may consist of, but are not limited to, berms, 
cofferdams, grout curtains, freeze walls, and seal course concrete or any combination thereof.

If water does enter an excavation and becomes contaminated, such water, when necessary to 
proceed with the work, should be discharged to clean, closed top, watertight transportable holding 
tanks, treated, and disposed of in accordance with federal, state, and local laws.

Prevention of leaks and spills is inexpensive. Treatment or disposal of contaminated soil can be 
quite expensive.

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect 
weekly during the rainy season and of two-week intervals in the non-rainy season to verify 
continued BMP implementation

 Arrange for contractor’s Water Pollution Control Manager, foreman, and/or construction 
supervisor to monitor onsite contaminated soil storage and disposal procedures

 Monitor air quality continuously during excavation operations at all locations containing 
hazardous material

 Coordinate contaminated soils and hazardous substances/waste management with the 
appropriate federal, state, and local agencies

 Implement WM-4, Spill Prevention and Control, to prevent leaks and spills as much as 
possible
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CONCRETE WASTE MANAGEMENT WM-8
Description and Purpose
Prevent or reduce the discharge of pollutants to stormwater from concrete waste by conducting 
washout offsite, performing onsite washout in a designated area, and training employee and 
subcontractors.

Suitable Applications
Concrete waste management procedures and practices are implemented on construction projects 
where:

 Concrete is used as a construction material or where concrete dust and debris result from 
demolition activities

 Slurries containing Portland cement concrete (PCC) or asphalt concrete (AC) are generated, 
such as from saw cutting, coring, grinding, grooving, and hydro-concrete demolition

 Concrete trucks and other concrete-coated equipment are washed onsite
 Mortar-mixing stations exist
 See also NS-8, Vehicle and Equipment Cleaning

Implementation
The following steps will help reduce stormwater pollution from concrete wastes:

Discuss the concrete management techniques described in this BMP (such as handling of 
concrete waste and washout) with the ready-mix concrete supplier before any deliveries are made.

Incorporate requirements for concrete waste management into material supplier and 
subcontractor agreements.

 Store dry and wet materials under cover, away from drainage areas
 Avoid mixing excess amounts of fresh concrete
 Perform washout of concrete trucks offsite or in designated areas only
 Do not wash out concrete trucks into storm drains, open ditches, streets, or streams
 Do not allow excess concrete to be dumped onsite, except in designated areas

For onsite washout:

 Locate washout area at least 50 feet from storm drains, open ditches, or water bodies.
 Do not allow runoff from this area by constructing a temporary pit or bermed area large 

enough for liquid and solid waste
 Wash out wastes into the temporary pit where the concrete can set, be broken up, and then 

disposed properly
 Avoid creating runoff by draining water to a bermed or level area when washing concrete to 

remove fine particles and expose the aggregate.Do not wash sweepings from exposed 
aggregate concrete into the street or storm drain

 Collect and return sweepings to aggregate base stockpile or dispose in the trash
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Education
 Educate employees, subcontractors, and suppliers on the concrete waste management 

techniques described herein
 Arrange for contractor’s superintendent or representative to oversee and enforce concrete 

waste management procedures

Concrete Slurry Wastes
 PCC and AC waste should not be allowed to enter storm drains or watercourses
 PCC and AC waste should be collected and disposed of or placed in a temporary concrete 

washout facility
 A sign should be installed adjacent to each temporary concrete washout facility to inform 

concrete equipment operators to utilize the proper facilities
 Below grade concrete washout facilities are typical. Above grade facilities are used if excavation 

is not practical
 A foreman or construction supervisor should monitor onsite concrete working tasks, such as 

saw cutting, coring, grinding, and grooving to ensure proper methods are implemented
 Saw-cut PCC slurry should not be allowed to enter storm drains or watercourses
 Residue from grinding operations should be picked up by means of a vacuum attachment to the 

grinding machine. Saw cutting residue should not be allowed to flow across the pavement and 
should not be left on the surface of the pavement. See also NS-3, Paving and Grinding 
Operations; and WM-10, Liquid Waste Management

 Slurry residue should be vacuumed and disposed in a temporary pit (as described in On- Site 
Temporary Concrete Washout Facility, Concrete Transit Truck Washout Procedures, below) 
and allowed to dry. Dispose of dry slurry residue in accordance with WM-5, Solid Waste 
Management

Onsite Temporary Concrete Washout Facility, Transit Truck Washout 
Procedures
 Temporary concrete washout facilities should be located a minimum of 50 ft. from storm drain 

inlets, open drainage facilities, and watercourses. Each facility should be located away from 
construction traffic or access areas to prevent disturbance or tracking

 A sign should be installed adjacent to each washout facility to inform concrete equipment 
operators to utilize the proper facilities

 Temporary concrete washout facilities should be constructed above grade or below grade at the 
option of the contractor. Temporary concrete washout facilities should be constructed and 
maintained in sufficient quantity and size to contain all liquid and concrete waste generated by 
washout operations
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 Temporary washout facilities should have a temporary pit or bermed areas of sufficient volume 
to completely contain all liquid and waste concrete materials generated during washout 
procedures

 Washout of concrete trucks should be performed in designated areas only
 Only concrete from mixer truck chutes should be washed into concrete wash out
 Concrete washout from concrete pumper bins can be washed into concrete pumper trucks and 

discharged into designated washout area or properly disposed of offsite
 Once concrete wastes are washed into the designated area and allowed to harden, the concrete 

should be broken up, removed, and disposed of per WM-5, Solid Waste Management. Dispose 
of hardened concrete on a regular basis

Temporary Concrete Washout Facility (Type above Grade)
 Temporary concrete washout facility (type above grade) should be constructed as shown on the 

details at the end of this BMP, with a recommended minimum length and minimum width of 10 
ft., but with sufficient quantity and volume to contain all liquid and concrete waste generated by 
washout operations

 Straw bales, wood stakes, and sandbag materials should conform to the provisions in SE-9, 
Straw Bale Barrier

 Plastic lining material should be a minimum of 10 mil in polyethylene sheeting and should be 
free of holes, tears, or other defects that compromise the impermeability of the material

Temporary Concrete Washout Facility (Type below Grade)
 Temporary concrete washout facilities (type below grade) should be constructed as shown on 

the details at the end of this BMP, with a recommended minimum length and minimum width of 
10 ft. The quantity and volume should be sufficient to contain all liquid and concrete waste 
generated by washout operations

 Lath and flagging should be commercial type
 Plastic lining material should be a minimum of 10 mil polyethylene sheeting and should be free 

of holes, tears, or other defects that compromise the impermeability of the material

Removal of Temporary Concrete Washout Facilities
 When temporary concrete washout facilities are no longer required for the work, the 

hardened concrete should be removed and disposed of. Materials used to construct temporary 
concrete washout facilities should be removed from the site of the work and disposed of

 Holes, depressions or other ground disturbance caused by the removal of the temporary 
concrete washout facilities should be backfilled and repaired
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Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and of two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Temporary concrete washout facilities should be maintained to provide adequate holding 
capacity with a minimum freeboard of 4 in. for above grade facilities and 12 in. for below grade 
facilities. Maintaining temporary concrete washout facilities should include removing and 
disposing of hardened concrete and returning the facilities to a functional condition. Hardened 
concrete materials should be removed and disposed of

 Washout facilities must be cleaned, or new facilities must be constructed and ready for use 
once the washout is 75% full

SANITARY/SEPTIC WASTE MANAGEMENT WM-9
Description and Purpose
Proper sanitary and septic waste management prevent the discharge of pollutants to stormwater 
from sanitary and septic waste by providing convenient, well-maintained facilities, and arranging for 
regular service and disposal.

Suitable Applications
Sanitary septic waste management practices are suitable for use at all construction sites that 
use temporary or portable sanitary and septic waste systems.

Limitations
None identified.

Implementation
Sanitary or septic wastes should be treated or disposed of in accordance with state and local 
requirements. In many cases, one contract with a local facility supplier will be all that it takes to 
make sure sanitary wastes are properly disposed.
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Storage and Disposal Procedures
 Temporary sanitary facilities should be located away from drainage facilities, watercourses, and 

from traffic circulation. When subjected to high winds or risk of high winds, temporary sanitary 
facilities should be secured to prevent overturning

 Wastewater should not be discharged or buried within the project site
 Sanitary and septic systems that discharge directly into sanitary sewer systems, where 

permissible, should comply with the local health agency, city, county, and sewer district 
requirements

 Only reputable, licensed sanitary and septic waste haulers should be used
 Sanitary facilities should be located in a convenient location
 Untreated raw wastewater should never be discharged or buried
 Temporary septic systems should treat wastes to appropriate levels before discharging
 If using an onsite disposal system (OSDS), such as a septic system, local health agency 

requirements must be followed
 Temporary sanitary facilities that discharge to the sanitary sewer system should be properly 

connected to avoid illicit discharges
 Sanitary and septic facilities should be maintained in good working order by a licensed service.
 Regular waste collection by a licensed hauler should be arranged before facilities overflow

Education
 Educate employees, subcontractors, and suppliers on sanitary and septic waste storage and 

disposal procedures
 Educate employees, subcontractors, and suppliers of potential dangers to humans and the 

environment from sanitary and septic wastes
 Instruct employees, subcontractors, and suppliers in identification of sanitary and septic waste.
 Hold regular meetings to discuss and reinforce disposal procedures (incorporate into 

regular safety meetings)
 Establish a continuing education program to indoctrinate new employees

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and of two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Arrange for regular waste collection
 If high winds are expected, portable sanitary facilities must be secured with spikes or weighed 

down to prevent over turning
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LIQUID WASTE MANAGEMENT WM-10
Description and Purpose
Liquid waste management includes procedures and practices to prevent discharge of pollutants to 
the storm drain system or to watercourses as a result of the creation, collection, and disposal of 
non-hazardous liquid wastes.

Suitable Applications
Liquid waste management is applicable to construction projects that generate any of the following 
non-hazardous by-products, residuals, or wastes:

 Drilling slurries and drilling fluids
 Grease-free and oil-free wastewater and rinse water
 Dredgings
 Other non-stormwater liquid discharges not permitted by separate permits

Limitations
 Disposal of some liquid wastes may be subject to specific laws and regulations or to 

requirements of other permits secured for the construction project (e.g., NPDES permits, Army 
Corps permits, Coastal Commission permits, etc.)

 Liquid waste management does not apply to dewatering operations (NS-2 Dewatering 
Operations), solid waste management (WM-5, Solid Waste Management), hazardous wastes 
(WM-6, Hazardous Waste Management), or concrete slurry residue (WM-8, Concrete Waste 
Management)

 Typical permitted non-stormwater discharges can include: water line flushing; landscape 
irrigation; diverted stream flows; rising ground waters; uncontaminated pumped ground water; 
discharges from potable water sources; foundation drains; irrigation water; springs; water from 
crawl space pumps; footing drains; lawn watering; flows from riparian habitats and wetlands; 
and discharges or flows from emergency firefighting activities
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Implementation
General Practices

 Instruct employees and subcontractors how to safely differentiate between non- hazardous 
liquid waste and potential or known hazardous liquid waste

 Instruct employees, subcontractors, and suppliers that it is unacceptable for any liquid waste to 
enter any storm drainage device, waterway, or receiving water

 Educate employees and subcontractors on liquid waste generating activities and liquid waste 
storage and disposal procedures

 Hold regular meetings to discuss and reinforce disposal procedures (incorporate into regular 
safety meetings)

 •Verify which non-stormwater discharges are permitted by the statewide NPDES permit; 
different regions might have different requirements not outlined in this permit

 Apply NS-8, Vehicle and Equipment Cleaning for managing wash water and rinse water from 
vehicle and equipment cleaning operations

Containing Liquid Wastes
 Drilling residue and drilling fluids should not be allowed to enter storm drains and watercourses 

and should be disposed of
 If an appropriate location is available, drilling residue and drilling fluids that are exempt, may be 

dried by infiltration and evaporation in a containment facility constructed in conformance with the 
provisions concerning the Temporary Concrete Washout Facilities detailed in WM-8, Concrete 
Waste Management

 Liquid wastes generated as part of an operational procedure, such as water-laden dredged 
material and drilling mud, should be contained and not allowed to flow into drainage channels or 
receiving waters prior to treatment

 Liquid wastes should be contained in a controlled area such as a holding pit, sediment basin, 
roll-off bin, or portable tank

 Containment devices must be structurally sound and leak free
 Containment devices must be of sufficient quantity or volume to completely contain the liquid 

wastes generated
 Precautions should be taken to avoid spills or accidental releases of contained liquid wastes. 

Apply the education measures and spill response procedures outlined in WM-4, Spill Prevention 
and Control

 Containment areas or devices should not be located where accidental release of the contained 
liquid can threaten health or safety or discharge to water bodies, channels, or storm drains
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Capturing Liquid Wastes
 Capture all liquid wastes that have the potential to affect the storm drainage system (such as 

wash water and rinse water from cleaning walls or pavement), before they run off a surface
 Do not allow liquid wastes to flow or discharge uncontrolled. Use temporary dikes or berms to 

intercept flows and direct them to a containment area or device for capture
 Use a sediment trap (SE-3, Sediment Trap) for capturing and treating sediment laden liquid 

waste or capture in a containment device and allow sediment to settle

Disposing of Liquid Wastes
 A typical method to handle liquid waste is to dewater the contained liquid waste, using 

procedures such as described in NS-2, Dewatering Operations, and SE-2, Sediment Basin, and 
dispose of resulting solids per WM-5, Solid Waste Management

 Methods of disposal for some liquid wastes may be prescribed in Water Quality Reports, 
NPDES permits, Environmental Impact Reports, 401 or 404 permits, and local agency 
discharge permits, etc. Review the SWPPP to see if disposal methods are identified

 Liquid wastes, such as from dredged material, may require testing and certification whether it is 
hazardous or not before a disposal method can be determined

 For disposal of hazardous waste, see WM-6, Hazardous Waste Management
 If necessary, further treat liquid wastes prior to disposal. Treatment may include, though is not 

limited to, sedimentation, filtration, and chemical neutralization
 Prevention costs for liquid waste management are minimal. Costs increase if cleanup or fines 

are involved

Inspection and Maintenance
 Inspect and verify that activity–based BMPs are in place prior to the commencement of 

associated activities. While activities associated with the BMP are under way, inspect weekly 
during the rainy season and of two-week intervals in the non-rainy season to verify continued 
BMP implementation

 Inspect BMPs subject to non-stormwater discharge daily while non-stormwater discharges occur
 Remove deposited solids in containment areas and capturing devices as needed and at the 

completion of the task. Dispose of any solids as described in WM-5, Solid Waste Management
 Inspect containment areas and capturing devices and repair as needed
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STORMWATER POLLUTION PREVENTION PLAN
Introduction
Federal regulations require either an Individual or General Permit.

This section describes the preparation and implementation of a stormwater pollution prevention 
plan (SWPPP) for a construction project. A SWPPP must be prepared before construction begins, 
ideally during the project planning and design phases. This is because much of the information 
required by the SWPPP is already part of the project design documentation, and because the 
design may need to be modified to incorporate controls during construction and post-
construction. It may be completed at the end of the design phase or at the initiation of the 
construction phase prior to any activity with the potential to cause water pollution.

Implementation of the SWPPP begins when construction begins, typically before the initial clearing, 
grubbing, and grading operations, since these activities can usually increase erosion potential on 
the site. During construction, the SWPPP should be referred to frequently, and amended by 
the owner and contractors as changes occur in construction operations, which could have 
significant effects on the potential for discharge of pollutants.

Minimum Requirements: Sites Subject to General Permit Coverage
A construction project is subject to the General Permit if it disturbs one acre or more of soil, or the 
project results in the disturbance of less than one acre but is part of a larger common plan of 
development or sale of one or more acres. Construction sites that result in soil disturbance of 
one acre or greater will require the preparation and implementation of a SWPPP meeting the 
requirements of the General Permit.

Other Sites
Construction projects with a disturbed area of less than one acre are not covered under the 
General Permit at this time and therefore are not required by the SWRQCB to develop a SWPPP. 
However, the local municipality or Regional Water Quality Control Board (RWQCB) may require 
the development of a SWPPP for all projects that require a grading permit or if it is determined 
that the project poses a significant water quality risk threat. The owner should contact local 
authorities to determine local requirements.

Assess Construction Site and Planned Activities
The planning phase is the source of much of the information needed for the SWPPP. The basis for 
stormwater pollution control decisions is also made at this phase via the normal review process 
with the local municipality. Information to be collected includes contractor activities, disturbed areas 
and erosion potential, and site history.
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Contractor Activities
Information about contractor activities is required for the selection of proper BMPs. Details that 
should be recorded include:

 Equipment storage, cleaning and maintenance areas and activities
 Points of ingress and egress to the construction site
 Material loading, unloading, and storage practices and areas, including construction materials, 

building materials and waste materials
 Materials, equipment, or vehicles that may come in contact with stormwater

Disturbed Areas and Erosion Potential
The physical condition of the site and adjacent areas should be reviewed. A project layout showing 
what is being constructed, limits of construction, project schedule, and existing features should be 
developed. Site characteristics including drainage patterns, soils, vegetation, surface water bodies, 
and steep or unstable slopes should be noted. A hydrology report, soils report, and a 
grading/drainage plan should be prepared

Physical conditions at the site will change as construction progresses. The SWPPP must be 
amended to address conditions as activities change at the site.

The hydrology reports should assess information such as drainage areas and patterns, rainfall 
information and expected run-on and runoff volumes and flow rates, etc. A soil report will 
identify soil constraints, design criteria, and soil stability. Both of these reports are used in the 
preparation of the preliminary grading and drainage plan. The grading and drainage plan should 
identify areas of cut and fill, slope during and after grading, protection of existing vegetation, and 
areas of soil disturbance. They also form the technical basis for selection of erosion and sediment 
control BMPs.

Site History
Existing site characteristics such as vegetation, environmental features, and areas of historic 
contamination (natural and/or industrial or agricultural) should also be recorded on the project 
layout. Soil laboratory analysis may be required should prior contamination be suspected. The 
selection and implementation of construction BMPs will be affected by what existing features 
need to be protected or mitigated during construction.
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Identify and Select BMPs
The owner, the owner’s design consultant, or the contractor, may select BMPs at the discretion of 
the owner. The contract between the owner and contractor should specify the responsibilities of the 
owner and contractor with regards to stormwater pollution control during construction. Owners 
must be aware that regardless of the contractual agreement between the owner and contractor 
with respect to BMP selection and SWPPP implementation, the owner is ultimately responsible for 
compliance with the General Permit.

A guide to selecting BMPs for construction activities is presented in the following sections.

BMPs are generally selected in a three-step process:

 Define BMP Objectives
 Identify BMP category
 Select appropriate BMPs

Define BMPs Objectives
Selection and implementation of BMPs is based on the pollution risks associated with the 
construction activity. The pollution prevention objectives of BMPs are defined based on a 
review of information gathered during the assessment of the site and planned activities. Once 
defined, BMP objectives are developed and BMPs selected. The BMP objectives for construction 
projects are as follows:

Control of Erosion, and Discharge of Sediment:
Minimize Disturbed Areas: Only clear land which will be actively under construction in the near 
term (e.g., within the next 6-12 months), minimize new land disturbance during the rainy season, 
and avoid clearing and disturbing sensitive areas (e.g., steep slopes and natural watercourses) and 
other areas where site improvements will not be constructed.

Stabilize Disturbed Areas: Provide temporary stabilization of disturbed soils whenever active 
construction is not occurring on a portion of the site. Provide permanent stabilization during 
finish grade and landscape the site.

Protect Slopes and Channels: Safely convey runoff from the top of the slope and stabilize 
disturbed slopes as quickly as possible. Avoid disturbing natural channels. Stabilize temporary and 
permanent channel crossings as quickly as possible and ensure that increases in runoff 
velocity caused by the project do not erode the channel.

Control Site Perimeter: Delineate site perimeter to prevent disturbing areas outside the project 
limits. Divert upstream run-on safely around or through the construction project. Local codes 
usually state that such diversions must not cause downstream property damage, or be diverted 
into another watershed. Runoff from the project site should be free of excessive sediment and 
other constituents. Control tracking at points of ingress to and egress from the project site.

Retain Sediment: Retain sediment-laden waters from disturbed, active areas within the site.
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Manage Non-Stormwater Discharges and Materials:
Practice Good Housekeeping: Perform activities in a manner to keep potential pollutants from 
coming into contact with stormwater or being transported off site to eliminate or avoid exposure.

Contain Materials and Wastes: Store construction, building, and waste materials in designated 
areas, protected from rainfall and contact with stormwater runoff. Dispose of all construction 
waste in designated areas, and keep stormwater from flowing onto or off of these areas. 
Prevent spills and clean up spilled materials.

Identify BMP Categories
Once the BMP objectives are defined, identify the category of BMP best suited to meet each 
objective. The particular BMP selected from each category depends on specific site conditions, 
construction activities, and cost considerations.

There are six BMP categories available for selection. They are:

 Erosion Control (EC)
 Sediment Control (SE)
 Wind Erosion Control (WE)
 Tracking Control (TR)
 Non Stormwater Management (NS)
 Waste Management and Materials Pollution Control (WM)

BMPs for contractor activities are listed in the TR, NS, and WM categories. BMPs for erosion 
and sediment control are listed in the EC, SE, WE, and TR categories.

Select BMPs
BMPs for Erosion and Sediment Control

BMPs for erosion and sediment control are selected to meet the BMP objectives based on specific 
site conditions, construction activities, and cost. Various BMPs may be needed at different times 
during construction since activities are constantly changing site conditions.

Selection of erosion control BMPs should be based on minimizing disturbed areas, stabilizing 
disturbed areas, and protecting slopes and channels. Selection of sediment control BMPs 
should be based on retaining sediment on-site and controlling the site perimeter. Erosion and 
sediment control BMPs are listed in the EC, SE, WE, and TR categories.

BMPs for Contractor Activities

Certain contractor activities may cause pollution if not properly managed. BMPs should be 
selected based on the contractor activities information collected in the SWPPP. The materials and 
BMP objectives for contractor activities are practicing good housekeeping and containing materials 
and waste. BMPs for contractor activities are selected from the TR, NS and WM categories.
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Several considerations for selecting a BMP for contractor activities include:

 Is it expected to rain? Selection of a BMP is different for the rainy season versus the dry 
season. What activities can be postponed or re-scheduled until after the rains or performed 
during the dry season

 How much water is being used? The more water used and wastewater generated, the more 
likely that pollutants transported by this water will reach the drainage system or be transported 
off site

 What are the site conditions? BMPs may differ depending on whether the activity is conducted 
on a slope or flat ground near a drainage structure or watercourse. Conducting activities away 
from certain sensitive areas will reduce the cost and inconvenience of implementing BMPs

 What about accidents? Controls for common activities should be established, and preparations 
should be made to allow for quick response to accidents or spills. In the event of a spill or 
exposure of construction compounds, what are the contingency plans for sampling the 
contaminated stormwater? Can the analysis be done in the field or should laboratory analysis 
be required? Are sample bottles available on-site, appropriate test strips, etc.?

SWPPP Preparation
The General Permit requires that the owner prepare a SWPPP for projects that will create one 
acre or more of soil disturbance. The General Permit also requires that the SWPPP applies to all 
areas that are directly related to the construction activity, including but not limited to staging areas, 
storage yards, material borrow areas, and access roads, etc. In some cases, the owner may enter 
into agreements with the contractor or stormwater quality professionals for preparation and 
implementation of the SWPPP. However, owners must be aware that regardless of the contractual 
agreement between the owner and contractor with respect to BMP selections and SWPPP 
implementation, the owner is ultimately responsible for compliance with the General Permit. It is 
highly recommended that the owner and contractor jointly review the SWPPP during its 
development or during a pre-construction conference.

 The SWPPP is a document that addresses water pollution control during construction
 The SWPPP must be prepared and available on the project site before the project owner, 

developer, or contractor begins any activity with the potential to cause water pollution. The 
SWPPP must be available on site at all times and must be implemented year-round throughout 
the duration of the construction project

 The SWPPP must be completed before any construction activity starts. No construction activity 
having the potential to cause water pollution shall be performed until the SWPPP has been 
completed, certified, and appropriate BMPs have been implemented. Construction activities that 
will not threaten water quality, such as traffic control, may proceed without a complete SWPPP if 
allowed by the local agency and the RWQCB
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 The SWPPP should be directed at personnel on the construction project (e.g., supervisor, 
foreman, and inspectors). The SWPPP should provide specific guidance on actions to be taken 
by these personnel and should be presented in a format that accommodates day-to-day use 
(e.g., loose leaf, pullout sections, and checklists)

 The SWPPP should provide a simple narrative and diagram that locates the construction site, 
identifies potential pollutant sources on site, and shows the location of the BMPs to be used to 
minimize erosion and sedimentation during construction. It should also describe measures 
which eliminate or reduce pollution of stormwater runoff by any chemicals and materials used 
during the construction process. The level of detail will vary with the intensity, size, and type of 
construction

SWPPP Implementation: Staff Training
Training is imperative to the success of the BMPs identified in the SWPPP. Adequate training is 
required if these BMPs are to be installed and maintained properly. These BMPs will fail if not 
properly installed and maintained. Thus, only trained personnel should be assigned these 
responsibilities. A construction stormwater pollution prevention training program should be held for 
all construction personnel.

A good program will include:

 SWPPP Preparation Training. This training is geared towards owners, engineers, contractors, 
and water quality professionals involved in preparation and certification of SWPPPs. The 
training must cover all aspects of construction site water pollution control, including, SWPPP 
documentation and BMP selection

 SWPPP Implementation Training. This training is geared towards owners, contractors, 
superintendents, foremen, and key staff designated in the SWPPP as being responsible for 
certifications, inspections, monitoring, and project oversight

 The first training element must familiarize the individuals with the content and organization of 
the SWPPP, pollution control objectives, and responsibilities for pollution control, BMPs, 
inspection procedures, and monitoring procedures. The second training element must focus on 
the SWPPP for the particular project site for which the individual is responsible, including site-
specific responsibilities, BMPs, and other measures

 BMP Implementation Training. This training is geared towards owners, contractors, 
superintendents, foremen, tradesmen, laborers, and for other staff that work on the construction 
site including subcontractors. The training should cover responsibilities for BMP implementation, 
how to implement BMPs, general good housekeeping, and protection of BMPs in place
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Construction water pollution control training typically includes off-site and on-site training. Off- 
site training is most appropriate for SWPPP Preparation training with instruction provided by trade 
associations, colleges, Regional Boards, County, or other water quality professionals. SWPPP 
Implementation training can be conducted through a combination of off-site training for the general 
subjects, and on-site training for a site specific SWPPP, with instruction provided by trade 
associations, colleges, Regional Boards, Counties, water quality professionals, and experienced 
owner and contractor superintendents. BMP implementation training is usually conducted on the 
project site with instruction provided by experienced owner and contractors’ superintendents and 
foremen.

Subcontractor employees can impact water quality and potentially jeopardize compliance with 
the General Permit, thus subcontractor staff must also receive appropriate training. The owner may 
wish to contractually require that subcontractors employ trained staff.

Site Inspections
The General Permit requires inspections before and after a storm event, and once each 24-hour 
period during extended storm events, to identify BMP effectiveness and implement repairs or 
BMP changes as soon as feasible. At the onset of a construction project (e.g., clearing, grubbing, 
or earth movement) it may be more appropriate to perform inspection of the BMPs on a regular 
basis instead of just before and after a storm. This will allow sufficient time for any corrections 
or improvements to be made before the storm. An inspector should be identified in the SWPPP. 
Inspection can usually be performed as part of a regular oversight and inspection of the project 
site.

According to the General Permit, a tracking or follow-up procedure must follow an inspection 
that identifies deficiencies in the BMPs. The result of the inspection and assessment must be 
written. Include the date of the inspection, weather information, the person(s) who performed 
the inspection, observations, and descriptions of inadequate BMPs, and the corrective actions that 
were taken, such as BMPs that were fixed or additional BMPs that were implemented. Inspection 
records must be retained for three years from the date they were generated. It is highly 
recommended that records be retained for at least three years following the date coverage is 
terminated under the General Permit; even longer retention of records is recommended where 
sites have been subject to enforcement actions or are involved in litigation regarding issues 
covered by the permit.

BMP Monitoring
The type of BMP monitoring depends on which BMP is implemented. In the case of contractor 
activity BMPs, the monitoring consists of visual inspection to ensure that the BMP was 
implemented and maintained according to the SWPPP.
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Such inspection would include:

Looking for evidence of spills and resulting clean-up procedures (e.g., supplies of spill cleanup 
materials)

 Verifying adequacy of trash receptacles
 Verifying waste disposal practices (e.g., recycle vs. hazardous waste bins)
 Examining integrity and use of containment structures
 Verifying use of employee education programs for the various activities
 Noting the location of activity (e.g., outdoor vs. indoor, concrete vs. grass)
 BMPs for any chemicals or fuels not addressed in the SWPPP must be developed

In the case of erosion and sediment control BMPs, the monitoring program should consist 
of regular inspection to determine the following:

 Are erosion and sediment control BMPs installed properly? The SWPPP BMPs should include 
details or references to allow for the proper construction of structural or vegetative erosion and 
sediment control devices. The inspector should ensure that these systems are installed 
according to the SWPPP in the proper locations

 Are the BMPs effective? The effectiveness of the BMP would be based on the presence of 
sediment behind or within control devices, the presence of sediment downstream of the site, 
and signs of erosion in stabilized areas after a storm event

 Have drainage patterns changed? If the site has undergone significant grading operations, 
resulting in a change of drainage patterns, adjustment to the BMPs will likely be required to 
address this change. The inspector shall determine the extent of changes to the drainage 
pattern and the necessity for additional or reconfigured BMPs

 Are areas stabilized as quickly as possible after completion of construction activities in an area? 
Disturbed active and inactive construction areas (inactive construction areas may be defined as 
areas in which no construction activity will occur for a period of 30 days or longer) should be 
stabilized as soon as practical. If construction, climatological, or other site conditions do not 
allow stabilization, the SWPPP should define alternative approaches

 Are the BMPs properly maintained? Maintenance of erosion and sediment control BMPs is 
critical. Erosion controls should be installed as soon as practical after an area becomes inactive, 
and before the onset of rain. The capacity of sediment controls must be restored prior to the 
next rain event
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BMP Maintenance
The inspector should inspect the site on a regular basis, during and after any storm generating 
runoff to determine maintenance requirements and general condition of the installed system. 
The local agency may also inspect the site on a routine basis to assess the maintenance 
performed on the systems. All maintenance related to a storm event should be completed 
within 48 hours of the storm event. The following maintenance tasks should be performed on a 
regular basis:

 Removal of sediment from barriers and sedimentation devices
 Replacement or repair of worn or damaged silt fence fabrics
 Replacement or repair of damaged structural controls
 Repair of damaged soil stabilization measures.
 Other control maintenance as defined in each BMP fact sheet.

Stormwater Pollution Control Documentation
Records of inspections, compliance certifications, and non-compliance reporting are to be retained 
for at least three years by the owner. It is suggested that records of incidents such as spills or 
other releases be kept. Analyzing a history of this information can provide insight into modifying 
the BMPs. Photographs should also be kept.

Keep a record of maintenance activities or any other BMPs that are of an action nature. Activity 
based BMPs such as Good Housekeeping must be documented in each inspection; often, this 
documentation is the only evidence that the BMPs have been implemented.
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FACT SHEET FOR WATER QUALITY ORDER 99-08-DWQ

STATE WATER RESOURCES CONTROL BOARD (SWRCB)

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) GENERAL PERMIT FOR

STORM WATER DISCHARGES ASSOCIATED WITH CONSTRUCTION ACTIVITY (GENERAL 
PERMIT)

Background
In 1972, the Federal Water Pollution Control Act (also referred to as the Clean Water Act 
[CWA]) was amended to provide that the discharge of pollutants to waters of the United States from 
any point source is unlawful unless the discharge is in compliance with an NPDES permit. The 1987 
amendments to the CWA added Section 402(p) which establishes a framework for regulating 
municipal and industrial storm water discharges under the NPDES Program. On November 16, 1990, 
the U.S. Environmental Protection Agency (USEPA) published final regulations that establish storm 
water permit application requirements for specified categories of industries.

The regulations provide that discharges of storm water to waters of the United States from 
construction projects that encompass five (5) or more acres of soil disturbance are effectively 
prohibited unless the discharge is in compliance with an NPDES Permit. Regulations (Phase II Rule) 
that became final on December 8, 1999 expand the existing NPDES program to address storm water 
discharges from construction sites that disturb land equal to or greater than one (1) acre and less 
than five (5) acres (small construction activity). The regulations require that small construction activity, 
other than those regulated under an individual or Regional Water Quality Control Board General 
Permit must be permitted no later than March 10, 2003.

Federal regulations allow two permitting options for storm water discharges (individual permits and 
General Permits).

This General Permit requires all dischargers where construction activity disturbs one acre or more, to:

38. Develop and implement a Storm Water Pollution Prevention Plan (SWPPP) which specifies 
Best Management Practices (BMPs) that will prevent all construction pollutants from contacting 
storm water and with the intent of keeping all products of erosion from moving off site into 
receiving waters

39. Eliminate or reduce nonstorm water discharges to storm sewer systems and other waters of 
the nation

40. Perform inspections of all BMPs

This General Permit shall be implemented and enforced by the state Regional Water 
QualityControl Boards (RWQCBs).
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The General Permit accompanying this fact sheet regulates storm water runoff from construction sites. 
Regulating many storm water discharges under one permit will greatly reduce the otherwise 
overwhelming administrative burden associated with permitting individual storm water discharges. 
Dischargers shall submit a Notice of Intent (NOI) to obtain coverage under this General Permit. It 
is expected that as the storm water program develops, the RWQCBs may issue General Permits or 
individual permits containing more specific permit provisions. When this occurs, those dischargers will 
no longer be regulated by this General Permit.

The Court directed the SWRCB to modify the provisions of the General Permit to require permittees 
to implement specific sampling and analytical procedures to determine whether Best Management 
Practices (BMPs) implemented on a construction site are:

(1) preventing further impairment by sediment in storm waters discharged directly into waters listed as 
impaired for sediment or silt, and (2 ) preventing other pollutants, that are known or should be known 
by permittees to occur on construction sites and that are not visually detectable in storm water 
discharges, from causing or contributing to exceedances of water quality objectives. The monitoring 
provisions in the General Permit have been modified pursuant to the court order.

Types of Construction Activity Covered by This General Permit
Construction activity subject to this General Permit includes clearing, grading, and disturbances to the 
ground such as stockpiling, or excavation that results in soil disturbances of at least one acre of total 
land area. Construction activity that results in soil disturbances of less than one acre is subject to 
this General Permit if the construction activity is part of a larger common plan of development that 
encompasses one or more acres of soil disturbance or if there is significant water quality impairment 
resulting from the activity. Construction activity does not include routine maintenance to maintain 
original line and grade, hydraulic capacity, or original purpose of the facility, nor does it include 
emergency construction activities required to protect public health and safety. Dischargers should 
confirm with the local RWQCB whether or not a particular routine maintenance activity is subject to 
this General Permit.

A construction project which includes a dredge and/or fill discharge to any jurisdictional surface water 
(e.g., wetland, channel, pond, or marine water) will also need a CWA Section 404 permit from the 
U.S. Army Corps of Engineers and a CWA Section 401 Water Quality Certification from the 
RWQCB/SWRCB. Storm water discharges from dredge spoil placement which occurs outside of 
Corps jurisdiction (upland sites) and are part of construction activity which disturbs one or more 
acres of land are covered by this general permit.

Proponents of construction projects which disturb one or more acres of land within the jurisdictional 
boundaries of a CWA Section 404 permit should contact the local RWQCB to determine the 
applicability of this permit to the project.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 47-89
239-825-7566

Notification Requirements
It is the responsibility of the landowner to obtain coverage under this General Permit prior to 
commencement of construction activities. To obtain coverage, the landowner must file an NOI with a 
vicinity map and the appropriate fee with the SWRCB. In addition, coverage under this permit shall 
not occur until the applicant develops an adequate SWPPP for the project. Section A of the General 
Permit outlines the required contents of a SWPPP. For proposed construction activity on easements 
or on nearby property by agreement or permission, the entity responsible for the construction activity 
shall file an NOI and filing fee and shall be responsible for development of the SWPPP, all of which 
must occur prior to commencement of construction activities.

A separate NOI shall be submitted to the SWRCB for each construction site. Owners of new 
construction shall file an NOI prior to the commencement of construction. Owners of an ongoing 
construction site that is covered under the previous General Construction Permit (WQ Order No.92-
08-DWQ) (1) shall continue to implement their existing SWPPP and monitoring program and (2) shall 
implement any necessary revisions to their SWPPP in a timely manner but in no case later than 90-
calender days from adoption of this General Permit in accordance with Section A of this General 
Permit.

The NOI requirements of the General Permit are intended to establish a mechanism which can be 
used to clearly identify the responsible parties, locations, and scope of operations of dischargers 
covered by the General Permit and to document the discharger’s knowledge of the requirements for a 
SWPPP.

The NOI must be sent to the following address:

State Water Resources Control Board Division of Water Quality Storm

Water Permit Unit

The current annual fee for this General Permit is $      .

When construction is complete or ownership has been transferred, dischargers shall file a 
Notice of Termination with the RWQCB certifying that all State and local requirements have been 
met in accordance with Special Provisions for Construction Activity, C.7, of the General Permit.

Dischargers who fail to obtain coverage under this General Permit for storm water discharges to 
surface waters will be in violation of the CWA and the state Water Code.

Construction Activity Not Covered By This General Permit
This General Permit does not apply to storm water discharges from (1) those areas on Tribal Lands; 
(2) construction under one acre, unless part of a larger common plan of development or sale; (3) 
projects covered by an individual NPDES Permit for storm water discharges associated with 
construction activity; and (4) landfill construction that is subject to the general industrial permit.
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Description Of General Permit Conditions
The following is a brief description of the major provisions of the General Permit and the basis for 
the General Permit.

Prohibitions

This General Permit authorizes the discharge of storm water to surface waters from construction 
activities that result in the disturbance of one or more acres of land. It prohibits the discharge of 
materials other than storm water and authorized non-storm water discharges and all discharges which 
contain a hazardous substance in excess of reportable quantities established at 40 Code of Federal 
Regulations (CFR) 117.3 or 40 CFR 302.4 unless a separate NPDES Permit has been issued to 
regulate those discharges. In addition, this General Permit contains provisions that uphold discharge 
prohibitions contained in water quality control plans, as implemented through the nine RWQCBs.

Effluent Limitations

Permits for storm water discharges associated with construction activity shall meet all applicable 
provisions of Sections 301 and 402 of the CWA. These provisions require controls of pollutant 
discharges that utilize best available technology economically achievable (BAT) and best conventional 
pollutant control technology (BCT) to reduce pollutants and any more stringent controls necessary to 
meet water quality standards.

It is not feasible at this time for the SWRCB to establish numeric effluent limitations. The 
reasons why it is not feasible to establish numeric effluent limitations are discussed in detail in 
SWRCB Order Nos. WQ 91-03 and WQ 91-04. Therefore, the effluent limitations contained in this 
General Permit are narrative and include the requirement to implement appropriate BMPs. The BMPs 
shall primarily emphasize source controls such as erosion control and pollution prevention methods. 
The discharger shall also install structural controls, as necessary, such as sediment control which will 
constitute BAT and BCT and will achieve compliance with water quality standards. The narrative 
effluent limitations constitute compliance with the requirements of the CWA.

Elimination or reduction of nonstorm water discharges is a major goal of this General Permit. 
Nonstorm water discharges include a wide variety of sources, including improper dumping, 
spills, or leakage from storage tanks or transfer areas. Nonstorm water discharges may contribute a 
significant pollutant load to receiving waters. Measures to control spills, leakage, and dumping and 
to prevent illicit connections during construction shall be addressed through structural as well as non-
structural BMPs.

This General Permit prohibits the discharge of materials other than storm water and authorized 
nonstorm water discharges. It is recognized that certain nonstorm water discharges may be 
necessary for the completion of construction projects. Such discharges include, but are not limited to 
irrigation of vegetative erosion control measures, pipe flushing and testing, street cleaning, and 
dewatering. Such discharges are allowed by this General Permit provided they are not relied upon 
to clean up failed or inadequate construction or post-construction BMPs
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designed to keep materials onsite. These authorized nonstorm water discharges shall (1) be 
infeasible to eliminate, (2) comply with BMPs as described in the SWPPP, and (3) not cause or 
contribute to a violation of water quality standards. Additionally, these discharges may be required to 
be permitted by the local RWQCB (e.g., some RWQCBs have adopted General Permits for 
dewatering discharges).

This General Permit is performance-based to the extent that it prohibits the discharge of storm water 
that causes or threatens to cause pollution, contamination, or nuisance; but it also allows the 
owner/developer to determine the most economical, effective, and possibly innovative BMPs.

The requirements of this General Permit are intended to be implemented on a year-round basis, not 
just during the part of the year when there is a high probability of a precipitation event which results in 
storm water runoff.

The permit should be implemented at the appropriate level and in a proactive manner during all 
seasons while construction is ongoing.

Weather and storm predictions or weather information concerning the 10-year, 6-hour storm event 
and mean annual rainfall can be obtained via the internet.

Receiving Water Limitations Language

The receiving water limitations language is fundamentally different from the language adopted in the 
SWRCB General Industrial Activities Storm Water Permit on April 17, 1997. Construction related 
activities which cause or contribute to an exceedance of water quality standards must be corrected 
immediately and cannot wait for the RWQCB to approve a plan of action to correct. The dynamic 
nature of construction activity allows the discharger the ability to more quickly identify and correct the 
source of the exceedances. Therefore, the owner is required to take immediate corrective action 
and to provide a report to the appropriate RWQCB within 14- calendar days of the violation describing 
the corrective action.

Storm Water Pollution Prevention Plan (SWPPP)

This General Permit requires development and implementation of a SWPPP. This document 
emphasizes the use of appropriately selected, correctly installed and maintained pollution reduction 
BMPs. This approach provides the flexibility necessary to establish BMPs which can effectively 
address source control of pollutants during changing construction activities.

All dischargers shall prepare and implement a SWPPP prior to disturbing a site. The SWPPP must 
be implemented at the appropriate level to protect water quality at all times throughout the life of the 
project. Nonstorm water BMPs must be implemented year round. The SWPPP shall remain on the 
site while the site is under construction, commencing with the initial mobilization and ending with the 
termination of coverage under the permit.
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The SWPPP has two major objectives: (1) to help identify the sources of sediment and other 
pollutants that affect the quality of storm water discharges and (2) to describe and ensure the 
implementation of BMPs to reduce or eliminate sediment and other pollutants in storm water as well 
as nonstorm water discharges. The SWPPP shall include BMPs which address source control and, if 
necessary, shall also include BMPs which address pollutant control.

Required elements of a SWPPP include: (1) site description addressing the elements and 
characteristics specific to the site, (2) descriptions of BMPs for erosion and sediment controls, (3) 
BMPs for construction waste handling and disposal, (4) implementation of approved local plans, 
(5) proposed post-construction controls, including description of local post-construction erosion and 
sediment control requirements, and (6) nonstorm water management.

To ensure that the preparation, implementation, and oversight of the SWPPP is sufficient for 
effective pollution prevention, individuals responsible for creating, revising, overseeing, and 
implementing the SWPPP should participate in applicable training programs and document such 
training in the SWPPP.

SWPPPs are reports that are available to the public under Section 308(b) of the CWA and will be 
made available by the RWQCB upon request.

Monitoring Program

Another major feature of the General Permit is the development and implementation of a monitoring 
program. All dischargers are required to conduct inspections of the construction site prior to 
anticipated storm events and after actual storm events. During extended storm events, inspections 
must be made during each 24-hour period.

The goals of these inspections are (1) to identify areas contributing to a storm water discharge; (2) to 
evaluate whether measures to reduce pollutant loadings identified in the SWPPP are adequate and 
properly installed and functioning in accordance with the terms of the General Permit; and (3) 
whether additional control practices or corrective maintenance activities are needed. Equipment, 
materials, and workers must be available for rapid response to failures and emergencies. All 
corrective maintenance to BMPs shall be performed as soon as possible, depending upon worker 
safety.

Each discharger shall certify annually that the construction activities are in compliance with the 
requirements of this General Permit. Dischargers who cannot certify annual compliance shall notify 
the appropriate RWQCB. A well-developed monitoring program will provide a good method for 
checking the effectiveness of the SWPPP.

Retention of Records

The discharger is required to retain records of all monitoring information, copies of all reports required 
by this General Permit, and records of all data used to complete the NOI for all construction activities 
to be covered by the General Permit for a period of at least three years from the date generated. This 
period may be extended by request of the SWRCB and/or RWQCB. With the exception of reporting 
noncompliance to the appropriate RWQCB, dischargers are not required to submit the records, except 
upon specific request by the RWQCB.
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Painting Safety

POLICY
People’s susceptibility to paint chemicals varies widely. Additionally, the types and amounts of 
chemical emitted from paint vary widely, especially between oil-based and latex paints. Therefore, 
GCG Construction has established the following policies and procedures to reduce possible adverse 
reactions by its employees and/or clients.

These steps include reading the label to select products that do not emit harmful vapors, and 
providing ventilation.

Painters should be aware that harmful gases can move through common walls, through gaps, around 
pipes and electrical outlets.

Property managers should consider giving advance notice to neighbors when a unit is to be painted. 
They should consider inspecting painted units to ensure that ventilation is maintained during painting 
and, as a rule of thumb, for at least 2 to 3 days afterwards, and they should consider loaning box 
fans to residents who are painting their apartments.

Problems may be reduced if all apartments being painted, as well as neighboring apartments, are 
vented to the outdoors with box fans.

 Try to schedule painting for dry periods in the fall or spring, when windows are more easily left 
open for ventilation

 Keep windows wide-open, as weather permits, for about 2 to 3 days after painting to avoid 
unwanted exposure to paint vapors (and to return to acceptable indoor air quality)

 Use window-mounted box fans to exhaust vapors from the work area. Make sure they cannot 
fall out of the window. If fans cannot be used, make sure that rooms being painted have 
adequate cross-ventilation

 Provide advance notice to neighbors in adjacent units that painting is to begin
 Take frequent fresh air breaks while painting. Avoid freshly painted rooms for 2 to 3 days, 

whenever possible
 Keep young children and individuals with breathing problems from freshly painted rooms. Leave 

painted areas if you experience eye watering, headaches, dizziness, or breathing problems

Usually it is necessary to keep windows wide-open and to use exhaust fans. Fans should be used 
while painting, and, for some paints, for 2 to 3 days afterwards.
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HEALTH CONCERNS
Most paints contain chemicals that evaporate in the air. The ability of these chemicals to cause health 
effects varies greatly. As with any chemical, the likelihood of a reaction and the extent and type of 
health effect will depend on many factors.

These factors include the amount of chemical in the indoor air, the length of time a person is exposed 
to the chemical, and a person’s age, pre-existing medical conditions, and individual susceptibility.

Eye and throat or lung irritation, headaches, dizziness, and vision problems are among the immediate 
symptoms that some people have experienced soon after exposure to some chemicals.

In professional painters who are exposed to high levels of paint vapors for long periods of time, some 
chemicals in paints have damaged the nervous system, liver, and kidneys.

Some chemicals cause cancer or reproductive and developmental effects in laboratory animals. 
Because of these concerns, susceptible people, such as young children and individuals with breathing 
problems, should avoid paint vapors.

To avoid any health risks for themselves and their unborn babies, pregnant women should avoid 
undertaking painting projects and should limit their time in freshly painted rooms, especially when 
oil-based paints are being used.

SELECTING PAINT
 First, make sure you select paints that are for indoor use
 Do not use exterior paints indoors
 There are two categories of interior paints, water-based and oil-based
 Water-based paints are referred to as “latex” paints
 The oil-based paints are referred to as “alkyd” paints. In general, water-based paints will emit 

fewer chemicals and lower levels of chemical vapors

Short-term exposure to solvents from alkyd paints can be significantly higher than from latex 
paints. When selecting paint or contracting for painting services, read the label for information about 
the potential health effects of the paints or ask the paint supplier.

SPECIFIC SAFETY PRECAUTIONS
Paints contain different chemicals and the potential hazards are different for various products. Each 
product has specific safety precautions given on the label. However, there are some basic safety 
steps to keep in mind when using any paint.

 Always read and follow all the instructions and safety precautions on the label
 Do not assume you already know how to use the product. The hazards may be different from 

one product to another. Some ingredients in individual products may also change over time
 The label tells you what actions you should take to reduce hazards and the first aid measures to 

use if there is a problem
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 There must be plenty of fresh air where you paint. Open all doors and windows to the outside 
(not to hallways)

 Curtains and blinds should be pushed back so that there is nothing blocking the airflow, to 
ensure cross-ventilation. Place a box fan securely in the window blowing out to ensure air 
movement. Do not point the fan directly at someone else’s space

 Secure the fan within the window frame so that it cannot fall out of the window or be tipped over 
by children. If it rains or snows, turn the fan off and remove it from the window to avoid an 
electrical shock hazard

 An air conditioning unit should not be substituted for the use of a fan. In addition, 
bathroom/kitchen exhaust fans do not always vent out-of-doors and should not be relied upon to 
increase ventilation

 Continue to provide fresh air after painting
 Part of the risk with indoor painting arises from the idea that dry paints are safe. While some 

paints may have only a small quantity of volatile materials that evaporate quickly, other paints 
may have a significant amount of organic solvents or drying oils that take several days to go 
away

 Given this fact, a general "rule of thumb" for avoiding unwanted exposure to paint vapors (and 
to return the air to acceptable quality), ventilation should be continued for 2 or 3 days

 Follow paint can directions for the safe cleaning of brushes and other equipment
 Latex paint usually cleans up with soap and water
 For alkyd paints, you will need to purchase specific products as listed on the label
 Never use gasoline to clean paint brushes. Gasoline is extremely flammable. Read the label to 

find out if the paint cleaner is flammable. All flammable products should be used away from 
ignition sources such as water heaters, furnaces, electric motors, fans, etc

 Buy only what you need, and store or throw away the unused amount. Since paints are used 
only occasionally, buy only as much as you will use right away

 If you have leftover paint, be sure to close the container tightly. Vapors can leak from improperly 
sealed containers

 Follow the directions on the can on how to dispose of the product. Latex paint and its containers 
can often be thrown out with regular household trash

 In some communities, there are special recycling programs for paints. To find out about these, 
contact your local government

 Do not perform work in a heavily populated area, including building air intake areas, until 
appropriate warnings are posted and occupants notified. If possible, rope off the immediate 
work area to prevent injury to bystanders

 Protect your working area with warning flags and traffic cones when painting parking lot, road, 
and traffic lines

 When spraying roofs or building exteriors, have adequate barricades and signs to detour traffic
 Eye protection is required whenever rust or loose paint is removed from surfaces with a wire 

brush. A hard hat is required if the work area is exposed to falling objects
 To avoid splinters, always observe the condition of the wood before sanding
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 Store and dispense flammable solvents from approved safety cans only
 Follow the manufacturer's instructions for handling all epoxy materials, thinners, catalysts, paint 

removers, etc. Gloves and respirators may be required
 Clean all working areas after each job and/or shift
 Make sure that you wash your hands thoroughly with soap and water before handling food
 Inspect all ladders and scaffolds before you begin work
 Make a safety check of all equipment such as staging tools, spray pots, hoses, fitting hooks, etc
 An approved life line, independently fastened to the building above the worker, is required for 

each worker on a swinging scaffold, boatswain's chair, or unguarded slope 20 feet or more 
above ground level

 Make sure that planks or ladder stages are long enough to extend well beyond the supports.
 Do not climb onto or use rolling-type scaffolds unless wheels are fully locked
 Inspect all rope before use. Rope used around acid or caustics should be inspected frequently 

during use
 Do not use fiber rope that cannot easily be bent or worked, or if fibers seem to be dry or brittle
 Do not use fiber rope near sandblasting, or where there is exposure to chemical washing 

solutions

SPRAYING
 An approved respirator should be worn when spray painting is being done
 Do not spray paint in shops, storage rooms, or similar locations without specific instructions 

from the supervisor of such locations
 Do not perform spray painting in confined spaces without specific permission from your 

supervisor. Appropriate breathing equipment, and/or controls are required for such work to 
assure that the atmosphere is safe

 Do not break connections in pressurized air hose lines
 Airless spraying with flammable materials should not be performed in confined areas unless 

there is sufficient ventilation to keep the atmosphere below the lower explosive limit of the 
material

 Airless spraying with flammable materials may cause generation of static electricity. This will 
require grounding of both the spraying equipment and the object to be sprayed

 Do not point an airless spray gun at any part of the body. Do not clean airless spray guns while 
there is pressure in the system

 Inspect and clean all gauges, gaskets, and valves on all spray equipment to ensure that they 
are in good working order

 Do not interfere with the mechanical operation of safety devices designed to protect you from 
contact with the spray under pressure

 Do not leave rags saturated with paint or thinner lying around in a pile. In order to avoid a fire, 
see that these rags are left unfolded until they are properly aired out and then discard them in 
approved containers. Storage in a water filled container is recommended

 Spontaneous ignition can occur if certain types of spray paint residues are permitted to mix or 
accumulate

 Dispose of surplus paints and solvents by approved methods only
 Removal of lead-based paint requires additional personal protective equipment, and air 

sampling to determine lead exposure



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 48-5
239-825-7566

HIGH VOLUME LOW PRESSURE SPRAY SYSTEMS (HVLP)
Two types of high volume low pressure (HVLP) spray systems dominate the painting market, 
portable turbines, and direct hook-up guns. The two systems use completely different air sources, but 
atomize material in similar manners. Hazards include eye injury, possible inhalation of paint fumes, 
and fire.

 Read and understand the manufacturer’s manual before operating the HVLP spray system. 
Read all cautions and warnings

 Designate a competent person to demonstrate, to new painters, how the HVLP spray system 
works

 Inspect the equipment for damage. Use manufacturer approved parts when making any repairs 
or replacements on the spray system

 Personal protective equipment (PPE) should include respiratory and skin protection, safety 
glasses or goggles, slip-resistant shoes /boots, and gloves. A full body coverall will provide 
complete body protection. Keep all PPE well maintained. Store in a safe place

 Always spray in a well-ventilated area. Wear a NIOSH dust mask to protect your lungs from 
microscopic particles

 Know the paints you are spraying. Read all Safety Data Sheets (SDS) for paints and solvents 
being used. The SDS will tell you when you need to wear a half or full face respirator to protect 
your lungs

 Never spray near sparks, open flames, or hot surfaces. Certain coating materials are highly 
flammable. Do not smoke while spraying

 Keep a properly rated and charged fire extinguisher available at all times when spraying 
flammable material

 Check all material hoses for cuts, leaks, abrasions, cover bulging or movement of couplings 
before each operation. If any of these conditions exist, replace the hose immediately. Do not 
attempt to repair a paint hose

 Never point the spray gun at yourself or any fellow workers. Keep all unauthorized personnel 
out of the work area

 Remember to identify confined spaces. Painting in a confined space produces oxygen 
deficiency, and a flammable or toxic atmosphere. The area must be kept well-ventilated 
throughout the entire period you will be painting

 Keep the work area free of debris that could cause trips and falls. Do not leave the spray system 
unattended while it is running
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 Clean your spray gun thoroughly after each use. Remember; your safety may depend on the 
condition of the equipment you are working with. Empty the spray material from the cup. Pour a 
small amount of the appropriate solvent in the cup and attach the cup to the spray gun. Make 
sure you are wearing your protective equipment

 Shake and spray the gun in a well-ventilated area. Back-flushing of the system is not necessary, 
so do not restrict the nozzle when cleaning. Repeat these steps until the solvent appears clear. 
Keep spray to area to a minimum

 Wipe the exterior of the cup and the spray gun with the appropriate solvent until it is clean. 
Dispose of all rags properly

 Make sure the air holes and material passages are completely clean. Never use metal tools or 
picks to clean the air cap or nozzle

 Thoroughly clean the check valve and hoses. Do not soak check valve hoses in hot solvents
 Lubricate any threaded parts on the sprayer with petroleum jelly when you put them back 

together. This will keep them working properly. However, do not use any lubricants containing 
silicone, which can cause problems when used with some paints

 Inspect the cup gasket during each cleaning. Normal wear requires the gasket to be replaced 
periodically

 Check for leaks. If material leaks from around or through the packing nut, tighten the packing 
nut slightly. Squeeze the trigger to see if the leaking has stopped. If it has not, continue to 
tighten the packing nut until the leaking stops. Be careful not to over-tighten the packing nut or 
the needle will stick in the packing. If adjusting the packing nut does not stop the leak, replace 
the packing.

 Keep the filter clean. Remove the filter. Use air to blow material residue from the filter, or tap the 
particles out

 Remember, for material that is not easily blown or knocked loose, use soapy water or mineral 
spirits

 Allow the filter to dry before placing it back into the unit. Filters should not be cleaned with highly 
flammable solvents

 Once cleaned, insert it back into the end from which it was removed. If the filter cannot be 
cleaned, install a new filter

 Workers must be constantly aware of the health risks involved when spraying in a confined 
area. Remember to use proper respiratory and eye protection
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SPRAY PAINTING SAFETY
Spray painting allows coverage of large areas with even coats of primer, paint, sealers, and other 
coatings. However, workers in spray painting operations need to recognize and guard against the 
hazard associated with spray painting processes.

Many paints, coatings, catalysts, sealers, hardeners, and solvents contain hazardous chemicals. 
Exposure to chemicals can occur during mixing of the coating, spraying the material, and grinding or 
sanding it. Even some surface preparation and cleanup solvents can pose a hazard, if not handled 
properly. As such, workers should avoid using solvents for cleaning paint from hands or skin. They 
should use water-based cleansers that are meant for personal cleanup.

Hazardous chemicals in coatings and solvents can enter the body several ways. Workers can inhale 
chemical vapors from spraying, absorb the chemical by skin contact, or inject the chemical with high 
pressure spray painting equipment. Symptoms of overexposure to hazardous chemicals include 
nausea, rashes, and long term illnesses like asthma, lung cancer, and sensitization (becoming 
severely allergic to the paint). Before work begins, spray painters should read the Safety Data Sheet 
(SDS) of the chemical they’ll be using then wear the appropriate personal protective equipment such 
as safety glasses, a respirator (if medically qualified, properly fit-tested, and trained), gloves or 
coveralls to protect themselves against its hazards.

As proper ventilation is important when working with paint coatings, a spray booth is an excellent way 
to remove spray paint vapors and debris from a worker’s breathing zone. Many coatings contain 
flammable substances that are aerosolized when sprayed through powered equipment and without 
proper ventilation, such as in a spray booth, these vapors can build up and create an explosion and 
fire danger. However, to provide maximum protection, the spray booth must be properly maintained, 
including regular cleaning of filters and overspray.

To prevent sparking a flammable substance, smoking and other sources of flame near spray painting 
operations should be prohibited and tools should be properly rated and grounded for work in a spray 
painting area.

Because much of the equipment used for spray painting and surface preparation uses compressed 
air, workers should be aware that noise can be a risk, so should wear hearing protection when 
working with air-powered tools. Grinding and sanding equipment not only generates noise, they also 
create fine dust particles so, workers should be advised to use safety glasses and a dust mask or a 
respirator, if required and qualified to do so.

Consider ergonomics when spraying coatings. Often, workers must hold full paint pots and maneuver 
heavy, awkward objects while spraying. Balanced spray guns that fit comfortably in the hand or using 
hoists and dollies to move objects can reduce the chance of accidents and injuries. In addition, 
workers should be encouraged to take frequent breaks and stretch often to avoid strains and sprains. 
If workers can think about safety in and around spray paint operations, they can avoid painting 
themselves into a hazardous corner.
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PROTECTION
Protect all exterior surfaces and areas, including landscaping, walks, drives, all adjacent building 
surfaces (including glass, aluminum surfaces, etc.) and equipment and any labels and signage from 
painting operations and damage by drop cloths, shields, masking, templates, or other suitable 
protective means and make good any damage caused by failure to provide such protection.

Protect all interior surfaces and areas, including glass, aluminum surfaces, etc. and equipment and 
any labels and signage from painting operations and damage by drop cloths, shields, masking, 
templates, or other suitable protective means and make good any damage caused by failure to 
provide such protection.

Erect barriers or screens and post signs to warn of or limit or direct traffic away or around work area 
as required.

CLEAN-UP
Remove all paint where spilled, splashed, splattered, or sprayed as work progresses using means 
and materials that are not detrimental to affected surfaces.

Keep work area free from an unnecessary accumulation of tools, equipment, surplus materials, and 
debris.

Remove combustible rubbish materials and empty paint cans each day and safely dispose of same in 
accordance with requirements of authorities having jurisdiction.

Clean equipment and dispose of wash water / solvents as well as all other cleaning and protective 
materials (e.g. rags, drop cloths, masking papers, etc.), paints, thinners, paint removers / strippers in 
accordance with the safety requirements of authorities having jurisdiction.

REPAINTING OF EXISTING FINISHES
Use finish coat of respective new surface paint system for minor repair of existing finishes. Use 
system primer where existing finishes are damaged down to bare surface.

WASTE MANAGEMENT AND DISPOSAL
Paint, stain and wood preservative finishes and related materials (thinners, solvents, etc.) are 
regarded as hazardous products and are subject to regulations for disposal. Obtain information on 
these controls from applicable state and local government departments having jurisdiction.

All waste materials shall be separated and recycled. Where paint recycling is available, collect waste 
paint by type, and provide for delivery to recycling or collection facility. Materials that cannot be 
reused must be treated as hazardous waste and disposed of in an appropriate manner.

Place materials defined as hazardous or toxic waste, including used sealant and adhesive tubes and 
containers, in containers or areas designated for hazardous waste.
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To reduce the amount of contaminants entering waterways, sanitary/storm drain systems or into the 
ground the following procedures shall be strictly adhered to:

 Retain cleaning water for water-based materials to allow sediments to be filtered out. In no case 
shall equipment be cleaned using free draining water

 Retain cleaners, thinners, solvents and excess paint and place in designated containers and 
ensure proper disposal

 Return solvent and oil soaked rags used during painting operations for contaminant recovery, 
proper disposal, or appropriate cleaning and laundering

 Dispose of contaminants in an approved legal manner in accordance with hazardous waste 
regulations

 Empty paint cans are to be dry prior to disposal or recycling (where available)
 Close and seal tightly partly used cans of materials including sealant and adhesive containers 

and store protected in well ventilated fire-safe area at moderate temperature

Set aside and protect surplus and uncontaminated finish materials not required and deliver or arrange 
collection for verifiable re-use or re-manufacturing.
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Permit to Work

POLICY
GCG Construction has established a permit to work system to ensure potentially hazardous work is 
carried out safely, even if a standard work procedure has not been established for the task. A safe 
work permit identifies hazards of a job, the necessary precautions to protect workers performing the 
task, and the emergency procedures that may need to be followed. The permit must be approved by 
a supervisor or manager with appropriate oversight and be available to workers during the work 
performed under the permit.

RESPONSIBILITIES
Maintaining an effective permit to work system is a cooperative effort between GCG Construction and 
its employees.

Employer
It is the responsibility of GCG Construction and its managers to:

 Introduce an appropriate permit to work system
 Monitor the permit to work system to ensure its efficacy
 Train personnel in the permit to work system
 Ensure personnel is competent to understand and follow work permits
 Coordinate the planning, issue and return of permits
 Ensure implementation of effective controls against unintentional release of hazardous energy 

or chemicals (LO/TO)
 Inform contractors of the permit to work system to ensure safety of all personnel onsite

Permit Issuer
It is the responsibility of the issuer of a safe work permit to:

 Ensure workers understand the nature of the work performed under a safe work permit, 
including hazards and necessary precautions

 Inform personnel who may be affected by work performed under a permit to work before the 
work begins, and inform them when work is complete

 Ensure jobs done under different work permits that interact are done safely by cross referencing 
the permits and ensuring appropriate precautions

 Ensure the work site is examined before work begins, when there has been a suspension of 
work and when work is complete

 Discuss permits with the oncoming permit issuer during shift changes
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Person in Charge of Work
Supervisors are expected to:

 Understand the permit to work system at their worksite
 Discuss permitted work with the permit issuer
 Post applicable permits at the worksite, or see that they are posted
 Inform the individual(s) performing work under a work permit system about hazards and the 

precautions that must be taken
 Verify that necessary precautions are taken throughout the work
 Ensure workers only perform work within scope of permit
 Inform permit issuer when work has been completed

Employees
Those working under a permit to work must do the following:

 Ensure they have understanding of the permit to work system, permits under which they work 
(including the hazards present and controls demanded for their job)

 Prevent the start of any work that requires a permit until the appropriate permit has been issued 
and posted

 Ensure the worksite and equipment is left safe when work is stopped
 Stop work and consult a supervisor when there is concern over safety or circumstances change 

that may alter the terms of a permit

TRAINING
We will ensure every employee is provided training on the permit to work system. This training will 
be provided at no cost to the employee during working hours.

Training will use only training material that is appropriate in content and vocabulary to educational 
level, literacy, and language of employees.

Training Components
The safety coordinator will see that every employee is trained based on their expected work 
responsibilities.

Permit issuers and supervisors should be trained in the following:

 Industry best safety practices and regulations applicable to the work being done
 Worksite policies and procedures
 Histories of failures and successes of the permit to work system
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Permit issuers and supervisors must demonstrate competence in the following:

 The processes and equipment for the work being done
 Awareness of potential hazards for the job and how to control those hazards
 Company safety policies and legal requirements as they pertain to the work being done
 Steps to safely hand over responsibilities to oncoming permit issuer at shift’s end
 Safe emergency procedures, including those for worksite specific contingencies

Training Records
Training records will include the following information:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training

The names and job titles of all persons attending the training sessions. Employee training records 
will be maintained for 3 years from the date of training.

SAFE PRACTICES
General
A safe work permit authorizes work of a specific type for a specific time at a specific location. 
The permit must document hazardous conditions, the precautions the worker must take and 
limitations the worker will face during the work that requires the permit.

The permit also serves as a means of communication between management, supervisors and 
operators; and those performing hazardous work. This system defines how a job can be safely 
carried out by ensuring appropriate personnel have considered possible risks and arranged 
appropriate precautions to avoid those risks.

The permit to work system helps ensure the following:

 Potentially hazardous work has been authorized by the appropriate authority
 Workers are aware of the details of the job they are expected to do, its hazards and the 

limitations they face
 Appropriate precautions and are taken and appropriate equipment is available to protect 

workers from hazards
 Supervisors are aware of hazardous work being performed
 Records are kept illustrating the precautions taken to protect workers from hazards and the 

verification by authorized personnel that those precautions are taken
 Permits are displayed and filed appropriately
 Safe handover/handback of responsibilities between personnel (shift changes, multiple- trade 

procedures, work completion)
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THE PERMIT TO WORK FORM
The permit form itself is at the center of the permit to work system. While different types of work 
demand different forms to ensure all the requisite information is recorded, the following is a typical list 
of the information needed on a permit to work form:

 Permit Title
 Permit Reference No.
 Job Location
 Worksite identification
 Work to be completed
 Hazard identification
 Precautions in case of emergency
 Personal protective equipment
 Issuance information
 Acceptance signature
 Handover procedures
 Hand-back procedures
 Cancellation

General Rules
Permits may only be issued and signed by authorized personnel, and will be issued to and signed 
by the person actually carrying out the work (or the person in charge of a group).

Only the work specified on the permit may be performed.

During the work process, the authorized person must monitor to ensure that agreed upon 
procedures are being followed. He or she may stop work at any time to ensure issues that may 
disrupt agreed upon procedures or present a new risk are resolved.

Work under a permit to work may not extend beyond the determined time limit. A new permit may 
be necessary.

When there is a shift change or the person in charge changes, a new permit must be issued.

TYPES OF SAFE WORK PERMITS
Hot Work
Hot work permits are used when heat or sparks are generated by work such as welding, burning, 
cutting, riveting, grinding, drilling, and where work involves the use of pneumatic hammers and 
chippers, non-explosion proof electrical equipment (lights, tools, and heaters), and internal 
combustion engines.
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Three hazards when performing hot work:
41. The presence of flammable materials in the equipment
42. The presence of combustible materials that burn or give off flammable vapors when heated
43. The presence of flammable gas in the atmosphere, or gas entering from an adjacent area, such 

as sewers that have not been properly protected. (portable detectors for combustible gases can 
be placed in the area to warn workers of the entry of these gases)

Work must not begin until the appropriate level of authority has endorsed the Permit for Work. The 
procedure for safe hotwork, must be followed according to company policy.

Confined Spaces
A confined space entry permit is required for entry into some confined workspaces as described in 
the policy on permit-required confined workspaces.

Work in confined spaces may present a number of hazards, including, but not limited to the 
following:

 Hazardous atmospheres
 Oxygen deficient
 Flammable
 Toxic
 Engulfing potential 
 Trapping and asphyxiation risk
 Temperature extremes
 Noise
 Slippery surfaces
 Falling objects

Hazardous Energy Control Process
Hazardous energy control or lockout/tagout procedures demand workers adhere carefully to a set 
of procedures that ensures the risks of a given job are accounted for, in terms of the possible 
release of hazardous energy or chemicals.

Operations that call for lockout/tagout procedures fall under the permit to work system.

Cold Work and Other Permits
Do not apply the permit to work system to every job, as this will serve to weaken the intended 
impact of the permit to work system. Permits to work should be reserved for non-routine jobs and 
routine jobs that are hazardous, but have no safe work procedures.
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A work permit must be issued for jobs that pose special hazards including, but not limited to, the 
following:

 Oxygen-deficient atmosphere
 Flammable/ combustible atmosphere
 High temperature and pressure
 Hazardous chemicals
 Confined spaces
 Altering safety devices or equipment
 Ignition sources outside of designated areas
 Electric work on live circuits
 Radioactive materials
 Work at elevation
 Lasers
 Work on lines that may contain hazardous materials or conditions
 Excavations
 Changes to equipment and/or processes

FORMS AND ATTACHMENTS
On the following pages, please find the following documents:

 Sample General Work Permit

These forms may be reproduced for the purposes of implementing and maintaining a safety and 
health program.
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Plumbing & Boiler Safety

POLICY
GCG Construction has created the following policies and procedures to ensure the safety of its 
employees who perform plumbing and boiler maintenance and repair. All company personnel are 
expected to follow these procedures and ensure GCG Construction complies with all applicable safety 
and health regulations.

PLUMBING
 Always follow the manufacturer's instructions
 Always wear eye protection
 Wear protective clothing when necessary

Electric shock can cause injury or death: Never assume the electricity is off.

 Before servicing anything that has an electrical connection, disconnect it from its electrical 
source by either unplugging the appliance or turning off the power at the breaker or fuse box

 Utilize lockout/tagout procedures so that no one will restore power while you are working. See 
the “Hazardous Energy Control” chapter for more specific information

 After turning off the power to the circuit, test the circuit to be certain that there is no power. 
Some devices can store a hazardous electrical charge even when disconnected from an 
electrical source

 Always discharge these devices before attempting service. If you are unfamiliar with a device or 
its components, consult with a professional before attempting service

 When working with electrical equipment, wear rubber-soled shoes, avoid damp locations, and 
hold all tools by their insulated handles

 Never touch conductive surfaces such as pipes or metal bracing. Use a non-conductive 
fiberglass ladder when working with electricity. Avoid shorting electrical circuits

 Serious injury can result from sharp edges. When reaching into a service area, cabinet, or 
housing there may be sharp edges. Use caution when reaching into something

 Always practice proper and reasonable safeguards, as well as those suggested by the 
manufacturer of the devices and tools you use

EMERGENCY PLUMBING PROCEDURES
In a plumbing emergency, you need to stop the flow of water quickly. To do this, you need to know 
the location of the shutoff valves for every fixture and appliance, as well as the main shutoff valve for 
the dwelling, and how they operate.

 If the emergency involves a specific fixture or appliance, first look for its shutoff valve and 
turn it clockwise to shut off the water to that fixture or appliance only

 The valve is usually located underneath a fixture such as a sink or a toilet, or behind an 
appliance, such as a clothes washer, at the point where the water supply pipe (or pipes) 
connects to it
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 If the problem is not with a particular fixture or appliance, or if there’s no shutoff valve for the 
fixture or appliance, use the main shutoff valve to turn off the water supply to the entire 
dwelling

 Find the main shut-off valve on the inside or outside where the main water supply pipe 
enters.

 Turn the valve clockwise to shut it off
 If the main shutoff valve itself is defective and needs to be repaired, call the water 

company; they can send someone out with the special tool that’s required to shut off the water 
at the street before it reaches the valve

A Leaking of Broken Pipe
 Turn off the main shutoff valve to prevent water damage
 Make temporary repairs to stop the leak
 The pipe will have to be replaced immediately

A Steaming Hot Water Faucet
 Open all the hot water faucets to relieve the overheated hot water heater
 Turn off the gas or electric supply to the heater
 Let the faucets run until cold water flows from them (this indicates the water in the heater is no 

longer overheated)
 Close them
 Make any necessary repairs to the heater’s thermostat and pressure relief valve

A Faucet That Will Not Shut Off
 Immediately turn off the water at the fixture shutoff valve underneath the sink
 If there’s no valve there, turn off the main shutoff valve
 Repair the faucet or, if necessary, replace it

A Stopped Up Sink
 Shut off any faucet or appliance (such as dishwasher) that’s draining into the sink
 Unclog the sink using a plunger or snake
 DO NOT use a chemical drain cleaner if the blockage is total

Toilet overflowing
To fix an overflowing toilet, push the tank stopper belt down to the valve seat and keep pressing on 
it. The tank stopper and valve seat are found inside the toilet tank. Then turn off the valve 
underneath the toilet.
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Foul Odor from Shower and Sink
The odor in the shower, sink, or other smelly pipes is caused by bacteria that is breeding and 
multiplying in the bio-film that is coating the vertical drain pipe/tailpiece between the fixture trap and 
the actual drain outlet in the fixture. It is not the vent pipe unless you know for a fact the trap is 
being siphoned. The gurgling/suction noise is unmistakable.

The reason you smell this is simple. The motion of the water first hitting the bio-film releases some 
of the bacteria molecules into the air. Remove the drain strainer in the shower and you will see 
a layer of slimy goo on the side of the pipe leading down to the trap. Try removing it now and 
cleaning off this goo. Do the same in the sink. You will have to remove the sink stopper to gain 
access to the vertical tailpiece.

The overflow tube that leads from the top of the sink to the tailpiece can also be a contributor to 
the problem. It is tougher to clean.

Clogged Drains
To clear a clogged drain (No chemicals involved):

 Pour ½ cup of salt down the drain followed by boiling water. Continue to flush with very hot 
tap water until the clog is clear

 Put some d i s h  soap down the drain, follow it with some hot water, this should unclog the 
drain

 For slow-running drains, you can shake a half box of baking soda down the drain, and then 
dump in one cup of vinegar. It should bubble and foam, so you may want to cover with a towel. 
When it stops foaming, flush the drain with very hot water for 2-3 minutes

 If you can get at the drainpipe, open it up. Get a water hose, put the hose up through the 
drainpipe, and turn the water on. It will hit the clog and wash it out. One way to clear up 
plumbing is by using a simple plunger. When using a plunger, use a great deal of force to 
press the plunger handle down over the drain obstruction. Wait a minute and then see if the 
clog is cleared. You can then repeat the drain cleaning process as necessary

 No chemical or clogged drain tip will work as effectively as a drain clearing “snake”

PLUMBING GLUES
Different types of pipe such as ABS, PVC, or CPVC will require specific types of glue that can be 
hazardous.

Hazardous properties
Plumbing glues are toxic and highly flammable liquids that evaporate very rapidly and can release 
excessive amounts of fumes when exposed to the atmosphere. Plumbing glues have a very low 
flashpoint. Even at a low temperature, they will ignite very easily. A spark can ignite plumbing glue 
in open-air settings where the dissipation rate of fumes is higher than in an enclosed space.
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Application hazards
Pipe cleaning and priming solutions are toxic and highly flammable. Plumbing glue, cleaning, 
and priming solutions applied onto parts in hot or warm weather will release substantially more 
fumes. Using plumbing glues, cleaning, or priming solutions indoors or in enclosed spaces will 
cause excessive amounts of fumes to build up in those areas.

 Always use caution when using, handling, or dispensing plumbing glues and related chemicals
 Make sure you wear safety glasses, goggles or a full-face shield, safety gloves, long pants, and 

a long shirt that will protect your arms. Wear a respirator when vapors and fumes are exposed 
to your nose and mouth. Safety shoes that do not absorb spillage are required

 Safety data sheets (SDS) must be available to all workers and personnel
 Always read the SDS and take the appropriate cautionary measures
 Avoid getting plumbing glues and other related chemicals on or into your body
 Wash thoroughly after handling plumbing glues and other related chemicals
 Do not eat, drink, or smoke while handling plumbing glues and related chemicals. Post no 

smoking signs at storage areas
 Avoid breathing vapors or mists generated by PVC glues and related chemicals
 All workers who handle PVC glues and related chemicals must be trained to handle them safely. 

Containers of these chemicals must be properly labeled. When these chemicals are used in 
other types of containers, only use portable containers approved for flammable liquids

 Always use non-sparking tools when working with glues and chemicals
 Keep containers tightly closed when not in use. Empty containers may contain residual 

flammable liquid or vapors. Empty containers must be handled with care. Do not expose 
containers to welding arcs, torches, or any other sources of ignition

 Make sure proper ventilation controls are utilized when using plumbing glues, cleaning 
solutions, and primers during indoor or enclosed space application. Explosion proof or local 
exhaust systems may be needed to ensure that exposure to toxic and flammable vapors is 
minimized. Ensure that respiratory protection is available at the job site

 Make sure plumbing glues are stored in a cool dry place. Do not store glues in direct sunlight, or 
other sources of intense heat

 Make sure containers of plumbing glue and related chemicals are stored away from 
incompatible chemicals that include caustic soda, organic acids, and oxidizing agents. Avoid 
storing in places where freezing is possible

 Storage facilities where large volumes of plumbing glues and chemicals are dispensed and 
handled may require the continued use of respiratory protection when adequate ventilation of 
the facility is not available

 Make sure that when a chemical spill occurs, respiratory protection is on site for clean-up 
operations
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 Always avoid overexposure to these chemicals. Symptoms of overexposure can include 
coughing, sneezing, and shortness of breath

 Emergency eyewash stations must be available for workers and personnel in areas where there 
is any possibility of chemical exposure to the eyes. Hold the eyes open while flushing with an 
adequate amount of gently flowing water until the eyes have been completely flushed out. When 
irritation of the eyes persists, seek medical attention

 An emergency shower station must be available to all employees and personnel in areas where 
large volumes of plumbing glues and related chemicals are stored, handled, and dispensed

 Remove contaminated clothing immediately and place them in an approved metal container that 
can be sealed until they have been properly cleaned or disposed of

 Place contaminated clothing, rags, or empty chemical containers in sealed metal containers. 
Dispose of at an approved disposal site

TOILET TUNE UPS
 The Night Moaner: Water pressure in municipal water systems begins to rise at night
 This increase in pressure can be transferred to a worn ball cock valve and cause it to vibrate 

ever so slightly. Get a new valve
 Ghost Flushing: Does the toilet tank start to fill on its own and run for 5 or 10 seconds and then 

stop. This can usually be traced to one of two problems: poorly fitting/leaking flapper and/or a 
refill tube that is too long. A worn flapper or corroded flapper seat will cause water to slowly 
drain from the tank into the toilet bowl. After an hour or two, the water level drops enough and 
the fill valve kicks on. This same thing can happen if the flexible water line that runs from the 
base of the fill valve to the inside of the overflow tube is too long. This will siphon water from the 
tank. New fill valves come with a special clip that holds the end of the water line up and ensures 
that water will stay in the tank where it belongs

 Multiple Flushes: If the toilet flushes twice, the water level in the tank may be too high
 Adjust the float control on the fill valve and try to drop the water level in the toilet tank one inch 

or so. Do a trial and error test to get the water level just right
 Partial Flushes: The flapper valve can become waterlogged over time and close too quickly. The 

chain that connects between the flapper valve and the flush handle may be too tight. Adjust it 
one link at a time. The water level in the toilet tank may be too low. Adjust the fill valve so that 
more water enters the tank. If it is a first generation low flush toilet, these toilets have basic 
design flaws. They simply don’t have enough energy to flush the toilet bowl correctly

 Whistles while It Works: As the toilet tank fills and is almost done, it makes all sorts of high-
pitched noise. This is probably an old fashioned ball cock fill valve with a float ball on an arm. 
These valves close slowly as the water level rises and the valve starts to vibrate as this 
happens. The solution is a new fill valve. These new valves stay open completely until the toilet 
tank is filled. The shut off is instantaneous
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 Tough Toilet Bowl Stains: Stains in the toilet bowl that will not budge. Use white vinegar or 
muriatic acid to clean the bowl. White vinegar is safer, but takes longer. Muriatic acid can clean 
a toilet bowl within minutes. Use the proper PPE

 Toilet Bowl Water Level Drops: After you walk away from the toilet and the tank has filled, does 
the water level mysteriously drop. Two things can be wrong. The toilet may be partially clogged. 
The clog can actually cause a siphon and pull water from the bowl. The other possibility is more 
severe. There can actually be a crack or small defect in the colon of the toilet. This is the 
channel that water passes through to get to the drainpipe. A colon crack or defect means it is 
time for a new toilet

 Low-Energy Flushes: If you have hard water, the water release holes in the lip of the bowl and 
may be clogged with hard water deposits. Pour a quart of muriatic acid down the overflow tube 
in the tank to clean these holes. You should hear a sizzling sound if the deposit is heavy. The 
acid will not harm the toilet

 Shaking Toilet: The toilet rocks when sat on. The grout between the toilet and the floor needs to 
be replaced. Grout should be used instead of caulk. Caulk is flexible and will allow toilet 
movement.

 Water Leaks at Base of Toilet: If you see water leaking around the base of the toilet or in the 
room below when it is flushed, the wax gasket between the toilet and the drainpipe flange has to 
be changed

 Shut-Off Valve Leaks After You Service the Toilet: After you have turned the water on to the 
toilet, the pesky little valve develops a leak around the handle. To solve this problem, use an 
adjustable wrench to tighten the outer packing nut that surrounds the valve stem. Just turn it 
clockwise a little bit to stop the leak

 Water Supply Tube Leaks: The supply tube between the toilet tank and the floor or wall leaks at 
one or both ends. You need to use a flexible tube and make sure that it is entering the valve at a 
90 degree angle. If not, the compression ring will leak for sure. Tighten the nut at the toilet first 
and then make sure the supply tube enters the valve at a 90-degree angle. Then tighten the 
compression nut at the valve

 Slow or Noisy Refill Water Flow: If the water entering the toilet enters slowly, the shut off valve 
may be only partially open. Check to make sure this valve is open all the way. If water rushes 
into a toilet tank and you think it is going to explode, try to adjust the shut off valve so that the 
water flow is more controlled
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INSTALL A TOILET
 Rough in the closet bend and toilet floor flange first. When replacing a toilet, make sure to 

scrape off the old wax gasket. A putty knife works well. Remove the old bolts from the floor 
flange and scrape the flange clean to prevent leaks at the base of the new bowl. If the old flange 
is cracked or broken, replace it with a new floor flange

 When you set in your floor flange, always make sure that the underside of the flange is at the 
level of the finished floor. Tighten the screws that hold the floor flange to the floor. As you do 
this, use a small level to be sure the flange is level

 Set the new floor bolts in plumber’s putty and insert them through the flange. Adjust the bolts so 
they line up with the center of the drainpipe

 Turn your toilet bowl upside down and stick the new wax gasket over the toilet horn on the 
bottom of the bowl. Caution: a cold wax ring won’t seat right. You may want to warm it up before 
installing it

 Lay on a bead of plumber’s putty around the entire bottom edge of the bowl
 Lower the bowl into place over the flange, using the bolts to guide you. Twist slightly as you 

press down firmly. Do you feel the toilet being pushed into the wax ring? You should. If you 
don’t, your flange is too low, which means you will not get a good wax seal between the flange 
and the horn (waste outlet)

 Level the bowl. Add shims as needed. Make sure you’ve got the toilet lined up squarely in 
relation to the wall. Tighten the nuts and washers onto the bolts by hand. Now you are ready to 
install the tank

 Move the rubber tank cushion into position on the back part of the bowl. Fit the rubber gasket 
onto the flush valve opening on the bottom of the tank

 Position the tank over the bowl; then tighten the nuts and washers onto the mounting bolts.
 Using an adjustable wrench, tighten the hold-down bolts at the base of the bowl. Check to see 

that the bowl is still level
 Fill the bolt caps with plumber’s putty and place them over the bolt ends. Seal the base of the 

toilet bowl with plumber’s putty or silicone caulk
 Cut the end of your supply line stub out and attach a shut off valve. Connect the shutoff valve to 

the toilet tank with a flexible supply hose
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BRAZING, SWEATING, AND SOLDERING
 Adequate ventilation must always be provided when performing any of these operations
 If these operations are performed in confined spaces, respirators or self-contained breathing 

apparatus may be required
 Burn hazards are always associated with these operations and proper personal protective 

equipment (such as safety glasses, or welding, goggles for brazing, heavy welders gloves, 
sturdy pants or a welding apron, and heavy boots) must be used by all personnel involved

 Personnel involved in brazing, sweating, or soldering (hot work) should always notify co- 
workers of areas where hot work is being performed. If possible, shield those areas to prevent 
contact by any co-workers

 The danger of explosion or fire is ever-present due to the fuel gas and oxidizer being used; or 
by other flammable or combustible materials present in the work-zone. Always keep a properly 
rated and filled fire extinguisher readily available, and have a fire watch posted when doing hot 
work in particularly susceptible areas

 When sweating in copper pipe for residential wood frame structures, it is a good idea to slightly 
dampen the area with a spray bottle of clean water to prevent marring, damaging, or igniting the 
surrounding material

The hazard from smoke, vapors, and fumes result from:

 Burning flux
 The by-products of combustion (carbon monoxide)
 From the fuel of the gas torch being used
 From paint or other anti-rust coatings burning off the metal being welded or heated

The acid flux used in hot work is toxic when ingested or inhaled. Wear gloves and use ventilation 
when handling flux.

Additional hazards relate to the fabrication and preparation processes such as the grinding and 
mechanical cutting of the material being used.

Lead exposure in brazing, sweating, and soldering:
Lead may be encountered in all of these operations in the form of lead solder, lead paint, and lead 
alloys used in brazing. When absorbed into your body in certain doses, lead is a toxic substance. 
Lead is not absorbed through your skin, except in certain organic compounds.
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Ways in which lead may cause contamination:
 When lead is scattered in the air as a dust, fume or mist (such as when old lead paint is 

burned off metal) it can be inhaled and absorbed through your lungs and upper respiratory tract. 
Adequate ventilation will prevent unsafe atmospheric levels of lead in the workplace

 You can also absorb lead through your digestive system, if lead gets into your mouth and is 
swallowed. Do not eat food in areas where work with lead takes place. Always wash your hands 
after working in areas where exposure to lead contaminants may be possible

 Only unleaded solder may be used for work (sweating and soldering) on fresh water supply 
lines

 If you have concerns that you may have exposure to lead in excess of safe limits, have the air 
tested in your workplace, or have your doctor perform a blood test

 See the Lead Exposure chapter for more information on working with lead. Contact the state 
OSHA department if disturbing more than 100 square or linear feet of material, or the material 
disturbed is more than 5,000 parts per million. Exception: If the only task is torch cutting or 
welding, and if less than one hour per shift

Safe handling, use, and storage of Compressed Gas Cylinders (CGC):
 Valve caps must be installed and valves must be closed off before a cylinder is moved, when 

it is empty, and at the completion of each job
 Gas cylinders must be kept far enough away from hot operations and external heat 

sources so that sparks, flames, or slag will not reach them. If impractical, fire resistant heat 
shields must be utilized

 CGCs must be legibly marked to clearly identify the gas contained and stored in a 
manner that prevents hazards of tipping, falling, or rolling

 Gas cylinders must be checked periodically for corrosion, general distortion, cracks, or any 
other defects anywhere on the cylinder

 If a special valve wrench is needed, it must be left in position on the valve while the 
cylinder is in use

 Regulators, hoses, and torches must be carefully inspected and removed from service if worn 
or damaged

Color-coded hoses must be used:

 RED to identify fuel gas
 GREEN to identify oxygen
 BLACK for inert gas (or air hose)

Fuel gas cylinders and oxygen cylinders must be separated by distance and fire resistant 
barriers while in storage.

Burns are a common injury when doing hot work, and the proper first aid training for burns is a 
useful asset for these operations. 
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Water Heater Tips
 To extend the life of the water heater, drain the tank annually to remove any sediment that 

may have built up inside it
 Turn down the thermostat on the water heater
 Put a hot water insulation jacket on the water heater. By insulating, it will keep the hot water 

heated longer, reduce standby heat loss (heat lost through the walls of the tank) by 25–40%, 
and further save on heating costs

 Tankless water heaters provide hot water without a storage tank. Using electricity, gas, or 
propane as a heat source, tankless water heaters, in some cases, can cut a water- heating bill 
by 10 to 20 percent. They save money by not wasting energy heating water that will go unused

 Install water saving showerheads in the bathrooms and aerated faucets in sinks. This 
reduces the amount of hot water used, in-turn reducing energy costs and giving the water 
heater a longer life span

 Insulating the hot water pipes will reduce heat loss as the hot water is flowing to the faucet. 
More importantly, it will reduce standby heat loss when the tap is turned off and then back on 
later. Very often energy and water is wasted waiting for the hot water to reach the tap. Even 
when pipes are insulated, the water in the pipes will eventually cool, but it will stay warmer 
longer than it would if the pipes weren’t insulated

 Inspect for dangerous carbon monoxide problems
 Replace the anode rod about every five years. This small metal device sacrifices itself for the 

good of the entire unit. The corrosive chemicals in the water are drawn to the anode rod, 
instead of eating away at the inside of the tank itself

BOILERS
All boilers, used in commercial and public facilities, that produce steam (either low or high pressure), 
hot water heating for use in comfort air heating systems, and hot water supply for use in domestic 
water systems (such as showers, sinks, pools, or for miscellaneous use), which includes potable hot 
water heater-type boilers, must be registered and inspected.

Permits may be required for high-pressure boilers over fifteen (15) psig steam, air tanks, and LPG 
propane storage tanks over 125 gallons. Permit exceptions and inspection frequency depend on 
capacity, operating pressures, and other factors specific to the boiler/tank/vessel in question, as well 
as the regulatory agency with jurisdiction (state or federal OSHA).

Boilers used for hot water supply or potable hot water supply can be further defined in the following 
two categories:

 A hot water supply boiler means a boiler designed for operation at a pressure not 
exceeding 160 psig or temperatures not exceeding 250 degrees Fahrenheit at or near the 
boiler outlet if the boiler’s: heat input exceeds 200,000 BTUs per hour; water temperature 
exceeds 210 degrees Fahrenheit; or nominal water-containing capacity exceeds 120 gallons

 A potable water heater means a boiler designed for operation at pressures not exceeding 160 
psig and water temperatures not exceeding 210 degrees Fahrenheit if the boiler’s heat input 
exceeds 200,000 BTUs per hour or nominal water-containing capacity exceeds 120 gallons

Always wear the proper personal protective equipment when performing work on boilers.
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CAUSES OF BOILER ACCIDENTS
Boiler systems are designed for safety and efficiency. The boiler operator is the key to safe boiler 
operations. Having knowledge about boiler systems and maintenance can ensure years of safe, 
reliable service.

History has shown that without proper operation and maintenance, boiler conditions and safety 
deteriorate causing potential hazards due to neglect and misunderstanding.

Routine maintenance is well within the ability of most boiler operators.

Trained professionals are needed when there are:
 Leaking safety and or safety relief valves
 Feed water to boiler
 Steam leaks (steam systems)
 High stack temperatures (excess of 350ºF)
 Insufficient heat for building
 Condensate dripping down stack or out the front of the boiler
 Constantly resetting of controllers and safety devices

Boiler accidents can occur when the boiler is allowed to operate without adequate water in the boiler. 
Proper functioning low water cutoffs are essential to prevent these types of accidents. Boiler 
damage can run from severe buckling and deforming of the boiler to complete meltdown or potential 
boiler explosions.

Another type of boiler accident and the most lethal is excessive pressure. These accidents 
occur when the boiler can no longer contain the excessive pressure allowed to build in the 
boiler. Excessive pressure accidents, even in small boilers, have been known to completely destroy a 
building.

Fuel related accidents usually occur when there is a failure to purge combustible gases from the 
firebox before ignition is attempted. Leaking fuel valves can also be the cause of these accidents. If the 
operator notices any gas odor, the boiler should be shut down and the fuel supplier notified 
immediately.

Never bypass safety devices with jumper wires to restart your boiler. Unintended ignition of 
unburned combustion gases in the firebox is possible.
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BOILER WATER TREATMENT
Boiler systems (steam/water) lose water through steam and water leaks. Additional water called 
“make-up water” is added to the boiler to replace these losses. The amount of make-up water and the 
level of naturally occurring impurities in water will determine the type of water treatment required. 
Boiler heating systems that have very few leaks will require a simple water treatment program.

All water contains dissolved minerals, and these minerals, if allowed to reach high enough levels in 
the boiler water, will come out of solutions and form as a hard shell on the hot surfaces of the boiler. 
This hard shell is called “scale” and is often found on the outside of the fire tubes or the inside of 
water tubes.

Scale insulates the heating surfaces reducing the ability of the fire tubes to transfer heat from the hot 
combustion to the boiler water. High stack temperatures or ruptured tubes are common problems 
related to scale build up. Boiler water also contains dissolved gases such as oxygen or carbon 
dioxide. These gases, in the presence of water and metal, can cause corrosion. Corrosion eats away 
the metal affecting the durability of the boiler.

Boiler Inspections
 A boiler requires an ongoing, routine maintenance and inspection program. Well-trained 

maintenance personnel, boiler operators, and boiler inspectors are important components to the 
safe operation of a boiler

 Routine boiler inspections are required
 A boiler should be examined internally and externally to determine the operating condition of the 

boiler and to ascertain the true condition of the boiler
 Boiler inspectors examine the structural integrity of the boiler along with the associated safety 

devices attached to the boiler. These devices must remain in good operating condition for the 
continued safe operation of the boiler

 The loss of water (low water), furnace explosion, over pressure and excessive temperature are 
the principal causes for boiler accidents and are primarily the direct result of the missing or 
inoperative controls and safety devices, lack of maintenance, untrained operators, and 
complacency. These are some reasons why boiler inspections are so important and what could 
result if boilers are left uninspected

 Boiler operation and maintenance are closely tied together. Good operation includes 
performing necessary daily and periodic maintenance. Low maintenance cost depends on 
good daily operating control, given that the system and fuel are compatible
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BOILER OPERATIONS
 Review Safe Operating Practices for applicable equipment and perform pre-operating checks
 Conduct a hazard assessment. Take action to reduce or minimize hazards. Determine the 

need to implement Confined Space policy and practices
 Wear personal protective equipment consistent with the hazard and as directed by your 

supervisor
 Be aware of loose or slippery materials, tripping hazards and other obstructions. Take 

appropriate measures to eliminate these conditions
 Determine routing for portable electrical cords and equipment lines to avoid tripping 

hazards
 Ensure GFCI outlet is used for portable electrical supply. If no GFCI outlet is available, utilize 

a portable GFCI protector/strip that is Underwriter Laboratories (UL) approved for commercial 
use. For portable GFCI devices, plug the equipment/tool directly into the portable GFCI 
device

 Proper lifting techniques will be used. Get help or use equipment if necessary
 Ensure adequate ventilation
 Be aware of first aid kit, fire extinguishers, alarm, and hose locations. Check routinely to make 

sure they are working properly. Follow good housekeeping practices to reduce risk of fires, 
slipping, and tripping

 Ensure eyewash stations and shower stations are readily accessible, and in good operating 
condition in case of exposure to skin and eye irritants

 Be particularly aware of wet stains on insulation, piping and associated joints, as these may 
indicate a small leak that could become a major steam leak

 Correct fuel leaks immediately, securing boilers or other heat sources as appropriate

BOILER MAINTENANCE
By far the worst strategy is reactive boiler maintenance. This may be defined as repairs made only 
when there is a failure. There is no planning, no anticipation of repairs that may be required to prevent 
a failure. It is only when the equipment fails that the operators will evaluate the cause and then try to 
make the repairs.

On the other end of the boiler maintenance spectrum is a proactive maintenance program. This type 
of maintenance approach uses scientific testing techniques and analysis to anticipate and correct, by 
either repair or replacement, problems before they arise.

Real time monitoring has contributed greatly to the ability to view and respond to changes in boiler 
operation and overall process performance. Operators can compare past baseline results against 
current readings to determine if a problem may be forth coming.

The key to properly analyzing boiler room conditions is having accurate data available. Boiler room 
logs are an important part of this process. Critical predetermined readings, such as fuel consumption 
and flue gas temperatures, are recorded on a daily or even a per shift basis. These recorded 
readings give the operator a baseline t h e y  c a n  u s e  to compare present readings.

If the flue gas temperature of a boiler has gradually increased over the course of a month, the 
operator will be able to evaluate the system. He might then determine that there has been a build-up 
of scale reducing heat transfer.
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Keep in mind that every boiler operation is different. Some will require more extensive logs as 
opposed to others. This is an area that management and boiler operators must review and 
jointly decide upon.

Following is a suggested list of points that require daily recordings:

 Water Level
 Low Water Cut Off Tested
 Blowdown Water Column
 Blowdown Boiler
 Visual check of Combustion
 Boiler Operating Pressure / Temperature
 Feedwater Pressure / Temperature
 Condensate Temperature
 Feedwater Pump Operation
 Flue Gas Temperature
 Gas Pressure
 Oil Pressure and Temperature
 General Boiler / Burner Operation

Operating a steam generator whether it is a low, medium, or high-pressure design is a complex 
undertaking. Important physical and chemical balances are necessary for safe and efficient control.

ACHIEVING EFFICIENCY
The primary duty of the boiler operator is to achieve optimum operating efficiency of the equipment 
consistent with high reliability and low cost. The steam generator’s efficiency depends on proper 
control of time, temperature, turbulence, and oxygen.

Time and temperature
Before a boiler begins to achieve efficient operation, the technician must raise the furnace to 
operating temperature. The fuel-burning rate must be maintained to produce the desired number of 
pounds of steam per hour to run the stream of turbines — if generating electricity — and supply 
steam for heat and process needs.

Turbulence
The turbulence in fossil-fuel boiler systems results from the combination of forced-draft fans located 
in the fuel-supply section and the induced-draft fans located in the stack breeching. The drafts 
introduced by these large volume air handlers produce the turbulence necessary for efficient 
operation. They also create a demand for emission controls, which are very important to air-
quality improvements that are being emphasized today and will only be more important in the 
future.
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EFFICIENCY AND MAINTENANCE
Modern equipment contains very effective instrumentation to control these four key operating 
characteristics. Simultaneous with operating control, those same instruments provide the indicators 
that predict maintenance needs and timing.

During daily operations, operators prepare log books with information collected from instrumentation 
at frequent enough intervals to detect trends early. This early detection is critical to operating 
efficiently and at low cost.

A furnace and steam-generating boiler system consists of:

 A setting, or support structure
 A fuel- handling and supply system
 A fuel-burning control system
 Space above the fuel for heat transfer by radiation and convection
 Boiler tubes for conducting heat to the water
 Boilers for steam generation and storage
 Air and ash-handling equipment
 And many support systems, such as condensers, pumps, de-aerators, water softeners, and soot 

blowers

For smaller steam requirements, highly efficient packaged boilers and steam generators are available. 
Where loads fluctuate greatly or where frequent startups and shutdowns are necessary, it might be 
preferable to install several smaller, packaged units rather than one large furnace and boiler. These 
units are usually gas or oil fired.

FAILURE CAUSE AND PREVENTION
The primary cause for boiler failure during operation is low water. According to authorities on boiler 
explosions, an estimated 75 percent of boiler failures are due to this cause. The main cause for 
this high level of accidents is the assumption that boilers require little or no attention because of the 
redundant, automatic controls they feature.

 Without regular operation and maintenance controls, a series of automatic-control failures can 
occur, preceding an explosion. First, the automatic feed device fails, causing the low-water 
condition

 Then, the low-water fuel cutout fails to sense the low-water condition and stop the fuel supply. 
Third, the safety pop valve fails to actuate to relieve the pressure buildup

 Although all of these devices are automatic, they have a finite life span under the conditions in 
which they operate. Mechanical wear, fatigue, corrosion, and erosion take their toll
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Preventing Failure
Four steps will ensure more reliable and energy-efficient boiler operations and prevent failure.

44. First, match the best equipment available with the type of service and fuel required
45. Second, verify proper operation, including all necessary controls and safety equipment, by having 

the installation checked annually by the insurance company’s service representative
46. Third, specify as a part of the installation contract that the system be inspected by an authorized 

insurance company or state or local inspector before acceptance. This step ensures the 
installation meets all ordinances and that installers followed good practices

47. Finally, provide operators with a log book for recording daily events and a preventive 
maintenance program for regular, daily, weekly, monthly, semiannual, and annual maintenance 
procedures. These procedures should include repair, replacement, inspection, cleaning, and 
lubricating. Technicians should schedule these tests annually and perform them periodically

UNIT HEATERS
Many institutional and commercial organizations also use unit heaters to provide heat to parts of their 
facilities. These units heat space by a combination of conduction, convection, and radiation, and 
steam and hot water are the most frequently used sources.

The most common reasons unit heaters fail include improper installation, installation in a corrosive 
environment, and lack of maintenance. Annual inspection and cleaning several months before the 
heating season is highly recommended.

Steam and hot water heaters often fail due to internal corrosion and water hammer. Technicians can 
minimize corrosion by treating the makeup water with a filming amine, which protects the tube walls, 
due to the formation of carbonic acid.

Technicians can control water hammer by using the right type and size of steam trap for removing 
condensate from the heaters. They should check traps for proper operation and clean steam-line 
filters annually.

Long drip legs correctly installed in the condensate lines help to keep a static head of condensate to 
overcome pressure loss across condensate piping, strainers, and traps.

Technicians can remove the drip-leg caps annually for cleanout and inspection to determine the 
amount of scale buildup occurring. They can install vacuum breakers between the heating units and 
the trap if a control valve regulates the steam supply. This tactic prevents pressure in the tubes from 
dropping below atmospheric pressure.

Gas and oil-fired heaters are subject to internal corrosion due to atmospheric conditions. The only 
solution is to move them to a location less vulnerable to corrosive substances.

Overfiring caused by drafts can occur, causing the burners to fail prematurely. If technicians cannot 
eliminate the draft, adding outside air might reduce the overfiring problem.
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Finally, technicians should clean the contactors and inspect them for oxidation and pitting, replacing 
them if they look badly burned. The coil itself can crack and break from fatigue, due to frequent 
cooling and heating. Technicians can make a temporary fix by reconnecting the broken ends with a 
conducting fastener and washers, but they should replace the faulty coil with the proper part as soon 
as possible.

Providing appropriate training and conducting operating-floor visits can help managers ensure 
technicians follow these procedures and log all important events, including unsafe conditions, 
operating problems, and equipment issues.

BOILER STACKS AND CHIMNEYS
Any boiler using a combustible fuel source requires a stack or chimney. The stack or chimney aids 
combustion in natural draft boilers by helping to ensure a steady supply of combustion air that mixes 
with the fuel. The primary purpose of a stack or chimney, though, is to exhaust the products of 
combustion at some elevation above the boiler, which aids the environmental conditions in the 
immediate area around the boiler.

The height of the stack or chimney is determined by several factors including:

 Height of the nearest building or roof line
 Prevailing wind direction
 Height of surrounding manmade structures or natural landforms
 Location of air intake vents
 Type of boiler draft (natural or fan assisted)
 Type of fuel
 Local and/or national requirements

Stacks and chimneys should be designed by a competent engineer who will address all of the 
necessary factors for the specific application, including any jurisdictional (local, state or provincial, and 
national) requirements.

Stacks and chimneys should be inspected periodically by a reputable and competent person 
familiar with stack and chimney design and construction. Jurisdictional requirements may specify who 
is allowed to make these inspections. Stacks and chimneys deteriorate with age and are very 
susceptible to seismic or wind damage due to their height.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 50-18
239-825-7566

During a stack or chimney inspection, the following items, as a minimum, should be observed:

 The stack/chimney base or foundation
 External supports or guy wires, if used
 Connection to the breeching or boiler
 Condition of bricks and mortar joints in masonry stacks/chimneys
 Condition of metal and joints in metallic stacks/chimneys
 Condition of cap, cone, or spark arrestor, if used, at the top of the stack/chimney
 The height and diameter of the stack/chimney based upon the original design
 Vertical orientation (is it plumb?)
 Condition of brick or metallic liner in masonry stacks/chimneys
 Condition of interior metal and joints in a double-wall metallic stack/chimney
 The internal passageway (no obstructions or blockage)

Note: The above list is not intended to be exhaustive, but is provided as a basic guide.

If repairs to a stack or chimney are required, the owner should be directed to contact the authority 
having jurisdiction over the stack/chimney to determine if a permit or other documentation is 
necessary. This jurisdictional authority may be local (city), state or provincial, or national. Two 
examples of this are:

 The stack of a small gas-fired boiler may be within the jurisdiction of the city building or 
mechanical inspection department

 The stack of a large sawdust-fired industrial boiler may be within the jurisdiction of the state 
or provincial environmental protection department

RECOVERING BOILER SYSTEMS AFTER A FLOOD
Floods, whether caused by nature or by structural or mechanical failures, can produce deaths, 
injuries, and severe property damage. The following information is provided to assist in the recovery 
of boiler systems affected by flooding to help mitigate further risks to public safety and property 
damage.

 Safety of the personnel performing inspections and repairs is the highest priority
 Because floodwaters contain many hazardous chemicals and bacteria, personnel safety 

procedures should be developed and enforced
 All utilities in the boiler room should be turned off until inspection and necessary repairs of the 

individual systems allow reactivation
 A careful visual inspection of the entire boiler system should be made, both internally and 

externally, with notations of obvious problems and any special equipment or personnel needed 
to facilitate repairs
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 Keep in mind that some equipment may only be repaired by the original manufacturer or its 
licensed agents in order to maintain warranties and/or certification

 The boiler setting or foundation should be examined closely to determine if it has been 
weakened or undermined. Any movement of the boiler or building will have an adverse effect on 
piping and other equipment connected to both the boiler and building structure

 Waterlogged insulation will hasten external corrosion of boilers and pipes. If removal is deemed 
necessary, remember that asbestos is still present in many boiler rooms and requires handling 
by specially licensed personnel. Employers or contractors engaged in asbestos-related work by 
disturbing more than 100 sq. ft. of asbestos-containing material (if greater than 0.1 percent 
asbestos by weight), must register with their state OSHA division at least 24 hours before 
beginning work

 If the insulation is left in place and the boiler is fired before thoroughly drying, steam can be 
generated within the insulation layers, creating the potential for explosive damage to the 
external lagging

 Refractory and firebrick should be checked for deterioration or loosening
 Feedwater and condensate return systems should be thoroughly cleaned of any mud, silt, or 

debris. After the boiler is put back in operation, the water quality should be checked often for 
contamination of any kind

 Pressure relief devices should be checked for corrosion or any damage that would cause 
binding and failure to operate. Only qualified personnel should perform disassembly or repair of 
a pressure relief device. Some jurisdictions require this work to be performed by a company 
holding the National Board "VR" symbol stamp. The outlet and discharge line of the pressure-
relieving device should be inspected for blockage

 All drains and blow-off lines should be inspected to ensure there is no blockage by debris
 Electric/electronic controls should be evaluated for replacement or repair as needed. Flame 

safeguard controls, ignition transformers, and safety shutoff valves on the fuel system that have 
the potential for causing furnace explosions should be replaced. Other fuel system components 
should be drained and cleaned or replaced as necessary. All work performed on the fuel system 
and safety devices must comply with jurisdictional requirements

 All electric motors and wiring should be inspected closely to determine if repair or replacement 
is necessary. All electrical work must comply with jurisdictional requirements

 Check to make sure air inlets are clear and chimneys or stacks are open
 These items are not intended to be all-inclusive, as boiler systems and equipment vary in design 

and operation
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Pool & Spa Care

INTRODUCTION
The maintenance and repair of pools and spas, whether commercial or private, is critical in protecting 
the health and safety of the public. Companies engaged in this industry must ensure that employees 
are trained in all aspects of their work.

SAFETY
Worker Safety
 Always wear the proper personal protective equipment for the hazardous pool and spa 

product (chemical) you will be handling. Safety Data Sheets (SDS) for the hazardous products 
should be available in your service vehicle, storage area, or in GCG Construction office

 Always wear some form of protective glasses. Generally, this will be sunglasses to protect 
the glare of the sun’s rays, and splashes

 Wear a hat to protect your head from the heat
 On hot summer days, make sure you have at least one quart of potable (fresh drinking) water 

available per hour of work. Stay hydrated

Swimmer Safety
Even if being a lifeguard isn’t your job, there are things workers can do to keep pool users safe.

 Ensure that all fences and self-closings gates are in good condition and working properly
 Keep pool area clean and free from debris
 Keep pool chemicals and equipment protected from the public
 Replace pool and spa drain covers with anti-vacuum style to prevent entrapment hazards
 Do not interfere with swimmers and sunbathers. Be careful when handling equipment near 

people at the pool
 Keep all pool and spa signage clean and in good condition (legible). Replace immediately when 

damaged
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MANAGING THE RISK
Bacteria: 
Pathogenic bacteria and Protozoa, if allowed to grow and multiply in swimming pools and spa 
pools can lead to disease. These include Cryptosporidia, Giardia, Legionella, Pseudamonas, and E 
coli.

 Apply an adequate chemical treatment system, ensure chemical parameters are 
maintained within recommended limits and dosage is adjusted based on the number of 
people using the pool

 Test the pool prior to, and after, use and monitor chemical parameters regularly (at 2-
hour intervals where dosing is controlled manually)

 Ensure the pH is controlled between 7.2 and 7.8 to maintain the effective disinfection
 Carry out bacteriological sampling at least monthly (more often if problems are 

identified)
 Consider closing the pool if chemical or bacteriological parameters exceed 

recommendations and the water could be a health risk to bathers. Resample until normal 
parameters are achieved

 Implement a procedure to deal with fecal contamination of the water, (e.g., clearing the 
affected pool area, remove as much material as possible, consider back washing the 
filters if necessary, and monitor parameters closely)

 Ensure all equipment is regularly serviced and maintained
 Ensure filters are adequately cleaned and maintained
 Check equipment regularly for problems that could affect water treatment (e.g., air locks in the 

automatic-dosing system)
 Make sure that an adequate number of staff are trained in the operation of plant and equipment, 

and water treatment
 Establish an emergency callout procedure with a competent water treatment/pool engineering 

company, or adequately train staff to deal with emergencies in-house
 Ensure there is a competent person on site at all times who can deal with problems regarding 

water quality, plant and equipment, or other emergencies that may arise
 Implement a procedure to regularly check, clean, and disinfect the balance tanks for the spa 

and swimming pool, the connecting channels, and the spa itself

Legionnaires’ Disease
The bacteria that cause Legionnaires’ disease, a form of pneumonia, live in damp, warm conditions 
and cause illness when sprays from contaminated water are inhaled.

 Showers and spa pools produce a spray, and therefore, a program of regular disinfection of 
these systems should be put in place

 Water systems should be designed to avoid long stretches of pipe where water could lie for long 
periods

 Ensure staff receives adequate training in water treatment and the importance of preventing 
contamination and the growth of pathogenic organisms or protozoa. Staff should also be aware 
of the symptoms associated with exposure to such contamination, and of what to do if they are 
suffering from these symptoms
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CHEMICALS
Handling chemicals can cause burns and skin irritation, and certain chemicals when mixed can lead to 
dangerous gases being produced, which could cause asphyxiation.

 Provide a written procedure for delivery, storage, and handling of chemicals, including 
instructions for dealing with spillages

 Store different chemicals so they are separated by a distance of at least 3 feet
 Install bund walls around chemical storage areas
 Clearly label chemicals and any connecting pipe work
 Do not decant chemicals to other unlabeled containers
 Train staff in the handling, storage, and use of chemicals, and maintain accurate safety records
 Regularly review the chemicals used, and replace them with a less hazardous alternative when 

possible
 Provide staff with their own personal protective equipment (PPE)
 Keep records of Safety Data Sheets (SDS) provided by the manufacturer
 Ensure the plant room and chemical storage area are well ventilated
 Check dosing systems to ensure they are working correctly, and check the position and 

operation of any “no-flow/low-flow” pressure switch

Manual Handling
Lifting and moving chemicals or other materials may cause back injury or muscular strain.

 Carry out a risk assessment on all manual handling/lifting operations
 Where possible, design premises that are spacious and limit the need for manual handling
 Avoid lifting items that are too heavy; use trolleys, lifts, or other devices where possible
 Train staff in proper lifting techniques

Pool Side
There is a risk of clients and staff being injured at poolside, (e.g., slipping and falling). 
Bathers can also be injured in the water, and there is a risk of both clients and staff drowning.

 Design the pool to maximize security and the visibility of the pool area
 Set an admission policy (e.g., no unaccompanied children, no admission with alcohol)
 Provide appropriate signage regarding the pool’s depth
 Display rules (no misbehavior, no horseplay, no diving, etc.)
 Train staff in life saving and first aid, keep records, and implement a reporting system
 Monitor recorded accidents and near misses, and update risk assessment and policies 

accordingly
 Provide first-aid equipment
 Ensure staff rotations include responsibilities to supervise the pool
 Set a maximum bather (occupancy) load and do not exceed it
 Supervise pools at all times when in use
 Ensure all pool areas undergo regular maintenance
 Implement good housekeeping arrangements to ensure safety
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SAUNA, STEAM ROOM, AND SPA
Use of this equipment can lead to heat exhaustion, dehydration, burns, and cross infection.

 Display advisory signs close to facilities in order to cover specific warnings, (e.g., to pregnant 
women). Use words and pictures where possible

 Ensure that doors to all of these areas can be opened internally and externally
 Engage a competent person to maintain the equipment
 Ensure that regular cleaning and disinfection is carried out

ELECTRICITY
Accidents and electrical fires occur due to the misuse of, or poor maintenance of, equipment.

 Ensure that all electrical systems and equipment are installed to meet current guidelines, and 
that they are regularly inspected and maintained

 Provide staff with clear procedures on what to do if equipment is damaged or if electrical failure 
takes place, especially near wet areas

CLEANING EQUIPMENT
Telescoping Pole: Tele-poles come in various lengths and qualities. The best ones are made from 
fiberglass, but most are aluminum. They usually extend and then twist-lock in place. Most tele-poles 
have two holes at the end that are designed to accept a wide range of accessories.

Vacuum Heads: All pools need to be vacuumed on a regular basis. The vacuum head attaches to the 
pole, and then a vacuum hose is attached to the vacuum head. The pole and vacuum head are then 
lowered into the pool.

There are two different types of vacuum heads. One has wheels and is weighted for concrete pools. 
The other is designed for vinyl-lined pools, and has brushes instead of wheels.

Vacuum Hose: Fill the vacuum hose with water, and then plug the end into the skimmer suction hole 
or a dedicated vacuum line. The water and debris are pulled into the filter pump basket via the 
vacuum hose. After you vacuum, you will need to clean the basket and backwash the filter.

Leaf Traps: The leaf trap is a canister that is placed at the end of the vacuum hose just before the 
pool skimmer. Inside the canister is a large basket that traps the leaves and debris before the “pool 
trash” gets to the pump. Great for leaves, acorns, pebbles, and palm-tree debris.

Skimmer Nets: The most popular pieces of equipment around the pool are the skim net and leaf 
rake. The skim net is a flat, mesh net that attaches to the tele-pole. It should be used on a daily basis 
to remove debris floating on the pool surface before it can sink to the floor. The leaf rake is also a 
mesh net, but is much deeper. Great for scooping debris from the pool floor for a quick cleaning 
before guests arrive, for instance.
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Pool Brushes: One of the most overlooked maintenance steps of pool care is brushing. Swimming 
pools should be brushed at least once per week. Brushing removes algae and other films and dirt on 
pool walls and pool floors that can’t be removed by vacuuming. A weekly brushing will avoid “slimy” 
walls and slick film that is common with pools and spas. There are several types of pool brushes. 
Stainless steel is perfect for plaster or concrete pools. Stainless brushes should not be used on vinyl 
pools. Plastic bristle brushes can be used on any type of pool, and are ideal for above ground and 
vinyl pools. There are also brushes designed for getting into pool corners and steps. Don’t forget to 
brush your pool weekly.

Leaf Bagger: The leaf bagger is a jet-style vacuum that uses water pressure from your garden hose 
to create a Venturi effect. The high-pressure water pushes the debris into a large bag. The leaf 
bagger is ideal for a quick spot clean or cleaning a pool floor full of leaves.

Stain Master: The stain master is a siphon-driven device that can siphon muriatic acid from a bottle 
on the pool deck to a stain on the pool surface. Perfect for small, localized stains—rust stains, leaf 
stains, acorn stains. Read the directions, and follow all safety guidelines.

Pumice Stone: Another method for removing localized stains on concrete pools is the pumice stone. 
Pumice is a light, porous, glassy lava stone that can be rubbed over a pool stain to remove it. You can 
get a pumice stone that can attach to your tele-pole, or a pumice stone that you can swim with, which 
has a handle. Works great on cement stains, berry stains, and paint.

Tile Brushes: A clean tile band is a very important part of the way your pool looks. As part of your 
weekly maintenance schedule, scrub the tile band with tile cleaner and a non-abrasive brush. Tile 
brushes come in a variety of shapes, or you can just use a plastic bristle brush.

ACID WASHING
An acid wash becomes necessary if the pool has turned into the "black lagoon". This may occur if the 
winterizing process is not done properly, or if the pool has been stagnant for a lengthy period so that 
algae have taken over.

Determining the need for an acid wash:

 If you can see the bottom of the pool (the floor) then you can bring it back to normal with 
chemicals, labor, and filtering

 If the floor is not visible, the cost of the chemicals and labor will generally be greater than the 
acid wash charge, and take much, much longer. Extensive algae blooms will stain plastered 
pools, making an acid wash desirable

An acid wash is purposeful stripping of a tiny layer of plaster, exposing fresh plaster beneath. It is ill 
advised to make it an annual custom, which will accelerate the need for re-plastering. Most plaster 
coats (sometimes called whitecoat or marcite) are in excess of ½", so a few careful acid washes 
should not hurt. Pools can also be bleach washed, pressure washed, or treated with citric acid.
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Unless employees are trained in performing an acid wash, the use of a professional contractor is 
recommended.

 Acid is a dangerous substance
 Wear protective clothing and a breathing apparatus during the acid wash
 The acid/water waste should be neutralized with soda ash before it is pumped to a safe location, 

to protect our environment
 If you decide to drain and clean the pool, make sure the hydrostatic relief plugs are pulled as 

soon as possible and that the water is pumped to a distant location or into a storm drain
 Check with local water authorities for wastewater discharge regulations
 As you drain the pool, wash it down (scrub if necessary) to remove all algae and leaves
 Bag up all leaves and debris found at the pool's bottom. When the pool is clean and empty, you 

can begin to acid wash the plaster. Put on protective clothing and rubber boots, and goggles, 
and wear a breathing mask designed for acid fumes

 Add 1 gallon of acid to 1 gallon of water in a flower watering can (always add acid to water, 
never the other way around). Wet down the wall with a hose. Keep the hose(s) running at all 
times, without a nozzle on it

 Pour the acid/water mixture down the wall, from top to bottom, one 10-foot section at a time. Do 
not allow the acid to sit on the plaster for very long. Usually 30 seconds is long enough. Use an 
acid brush to scrub the surfaces, and move the acid around. Rinse quickly and thoroughly

 Make sure the acid is rinsed completely, as it will continue to etch the plaster. Try to prevent the 
acid from wearing a channel path from shallow end to deep end. This can create a worn stripe 
on the floor

 If the 50/50 mixture isn't strong enough, you can increase the acid strength or the hang time 
(before rinsing), or scrub harder. Usually pools are acid washed twice with the same strength 
mixture. Remember that you don't want to damage or "burn" the plaster

 After the acid wash, the bottom of the pool will be filled with a foamy, acid puddle. This needs to 
be neutralized before pumping out. Use 1 kg. (2 lbs.) of soda ash per 4 L (1 gal.) of acid used

 Broadcast the ash over the puddle while stirring with a pool brush on a pole. Use a small 
submersible pump with a hose to pump out the remaining acid water

 Be careful where you pump it. Even if properly neutralized, it may destroy plants or kill fish, 
frogs, etc. Rinse the bowl again, and re-pour the bowl of the deep end to clean up well around 
the drain, being careful not to burn the plaster too much

 Don't rush the job. The fumes can be very strong, and very dangerous. Be sure to wear a 
respirator that will block muriatic acid fumes. Also, wear goggles or safety glasses, and 
protective clothing. Wear old shoes, or rubber boots. Spray off before exiting the pool

 Always have a second person nearby when acid washing a pool. If acid drops enter the mouth 
or eye, rinse with the hose for 15 minutes, without a nozzle on it. Acid on the skin won't usually 
burn too much, just rinse thoroughly for 30 seconds

 If the pool is vinyl-lined, acid is not to be used. In this case, detergents and conditioners will 
remove the slime. The liner must then be reset with a vacuum to ensure proper fit during filling. 
Liner pools are normally not drained completely. There can be problems getting the liner to 
reset properly, and there is the rare danger of the walls collapsing
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BIGUANIDE TREATMENT
 Marketed for pools and spas under the trade name Soft Swim® or Baquacil®, this technology 

has the distinction, and the EPA’s approval, as the only non-halogen sanitizer available for 
pools and spas

 These products are a standalone alternative to traditional sanitation methods. The Biguanide 
itself is combined with algaecides and hydrogen peroxide for periodic oxidation. The system 
tends to gum up filters, and a product is available to de-gum it

 Biguanides are not recommended for spas or aerated pools. As long as you don't add any other 
chemicals than those that are recommended by the manufacturer, you'll do fine; but add a small 
amount of chlorine, and your pool looks like orange sherbet! Biguanides are also incompatible 
with TSP, ozone, detergents, ionizers, and other common chemicals, but they are not at odds 
with any water-balancing chemicals you may add

 Biguanides have been reported to be easier to use, with less chemical-level testing, and less 
adding of chemicals. The water doesn't smell of chlorine, and the reduced surface tension gives 
it a smoother feel. It doesn't degrade with sunlight, temperature, or changes in pH levels like 
chlorine. At recommended concentrations, biguanides won't irritate the skin or eyes, and can't 
corrode pool equipment

CATALYTIC SANITATION
 In operation, the aluminum and silver cartridge causes dissolved oxygen in the water to 

separate into individual nascent oxygen atoms. These individual oxygen atoms are one of the 
world's most powerful sanitizers, destroying anything in their path as they try to re- combine

 The manufacturer is not marketing the Claritec® System as a standalone sanitizer. It suggests 
that it greatly reduces reliance on, and enhances the effectiveness of, traditional methods 
and/or other alternative methods such as ozone or sodium tetraborate

 Its performance is enhanced with the use of enzymes. Fountainhead recommends the periodic 
use of a non-chlorine shock, and a polyquat algaecide, used in their Non-Chlorine Recipe®. 
Claritec can also be used with a small amount of chlorine (.4-.6ppm) quite effectively. This is 
outlined in their Low-Chlorine Recipe®

CHITOSAN (CHITIN) WATER TREATMENT
 Similar to cellulose, chitin is a naturally occurring polymer. It is also the only naturally occurring 

polyelectrolyte
 For pool and spa use, chitin is produced in a patented formula by the Vanson Company®, 

marketed under the name Sea-Klear®. The properties of chitin enable it to attach itself to a 
variety of organic contaminants, minerals, metals, and oils. The result is clearer, cleaner water 
with less staining and scaling

 Vanson also notes a beneficial effect on the filtering medium, whether sand, Diatomaceous 
Earth (DE), or cartridge. The efficiency of filtering improves with regular use as chitin's natural 
coagulants help the filter to trap more dirt and debris

 Sea-Klear is added as a liquid directly to the pool. It's touted as an all-in-one replacement for 
clarifiers, filter aids, stain and scale magnets, and enzymes. Sea-Klear is compatible with all 
types of pool chemicals, and is a great addition to any sanitizing program
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CHLORINE
When you add Cl2 (chlorine) + H2O (water), you get a reaction that leaves you with HOCl 
(hypochlorous acid) + HCl (hydrochloric acid). Hypochlorous acid is the active, killing form of chlorine. 
This is what does the real sanitizing work. The chlorine molecule or ion kills microorganisms by 
slashing through the cell walls and destroying the inner enzymes, structures, and processes. When 
this occurs, the cell has been deactivated, or oxidized. The hypochlorous molecule continues this 
slash and burn until it combines with a nitrogen or ammonia compound, becoming a chloramine, or it 
is broken down into its component atoms, becoming de-activated itself.

 Chlorine is a hazardous product, with some forms of it being more dangerous for the handler 
and the environment than other forms

 Chlorine in a solution of water at levels found in swimming pools poses no danger for swimmers
 Allergic reactions to chlorine are rare; however, some individuals may experience skin irritation
 Chloramines, sometimes found in poorly balanced water, are the cause of occasional red eyes 

when swimming
 Extremely high levels of chlorine in the water could possibly release enough gas from the 

surface in certain conditions to render breathing difficulties
 The main hazard is toward the person in charge of adding the chlorine to the pool
 Use caution, and always read the directions
 Always use care when opening a container of chlorine. Breathing in chlorine gas can knock you 

right out, and could be fatal
 Always wear protective handling gear such as eye protection and rubber gloves
 If chlorine touches your skin, you should wash it off to prevent irritation
 If chlorine splashes in the eye, irrigate with water and contact a physician right away
 The label on the chlorine container will also tell you never to mix chlorine with any other 

chemical. This includes mixing two different types of chlorine, or chlorine and bromine
 Dirt, debris, or any foreign substance (like algaecides, alkalis, acids, etc.) can cause 

spontaneous combustion when mixed with chlorine
 As for the environment: a hazard may be involved with disposing of pool wastewater that has 

either extremely high chlorine levels or extremely low pH levels. It is unlikely that the amount of 
water expelled during backwashing your filter could pose much harm, but large amounts of 
diatomaceous (DE) powder can choke a stream if pumped directly into it. Adverse impacts have 
been observed on drain-and-clean jobs when acid water is pumped into nearby streams. 
Generally speaking, there are certain industrial uses of chlorine chemistry that are detrimental to 
the environment, but in a swimming-pool environment, the potential hazards are much lower
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DIFFERENT TYPES OF CHLORINE
Chlorine Gas
In its elemental state, chlorine exists as a gas, which is available for swimming pool sanitation. It is 
very cheap, and is the purest form of chlorine, with no binders or carriers. The percentage of 
available chlorine is 100%. It is also extremely dangerous, and is therefore restricted in its use.

Liquid Chlorine
Liquid chlorine is another type that is created by bubbling the chlorine gas through a solution of 
caustic soda. The yellow liquid (stronger, but chemically identical to bleach) has 10-15% available 
chlorine, and has a pH on the other end of the scale at 13. Liquid Chlorine is called Sodium 
Hypochlorite (NaOCl), and because it is already in solution, sodium-hypo produces hypochlorous 
acid instantly when it contacts water.

The liquid can be poured directly into the pool, but it is recommended to use a diaphragm or 
peristaltic pump. The use of liquid chlorine is more dominant in larger commercial pools that 
have it delivered into 55-gallon containers. For most residential pools, the lower cost seems to be 
outweighed by its difficulty in use and the amount of acid required to counteract its pH of 13. Use 
care when handling, as this chemical is corrosive to just about everything.

Solid Chlorine
Tri-chlor is a tablet form of chlorine and is short for Trichloro-s-triazinetrione, a stabilized form of 
chlorine that has achieved a great amount of use in the last 10-plus years. "Stabilized," means that 
it has cyanuric acid pressed into the tablet. Cyanuric, also called stabilizer or conditioner, is like 
sunscreen for the chlorine molecule, an extender. Tri- chlor is created by combining the salts of 
cyanuric acid and chlorine gas into a tablet or stick and is 90% available chlorine. The pH is 
somewhat low at 3, so the pH in your pool may gravitate downward. This slow-dissolving form 
works well in floaters or in-line feeders.

Using tablets in the skimmer is not recommended because of the corrosive nature of the chemical 
contacting metal pipes and equipment. This becomes more of a problem when the filter pump is 
operated on a timer. Tablets have been known to strip out the copper inside of a heater. They are 
an effective, yet expensive, means of controlling algae. Tablets should also not be thrown directly 
into the pool; they can stain and etch plaster, and bleach and deteriorate vinyl.

Another member of the chlorinated iso-cyanurate family is Di-chlor (Sodium Dichloro-s- 
triazinetrione). Di-chlor is made in roughly the same manner as tri-chlor; however, the product is 
much different. The pH is a very acceptable 7, and it is manufactured in the form of granules, so it 
dissolves rapidly and goes right to work on contaminants. Di-chlor has less chlorine, pound per 
pound, at only 62% available chlorine. Because it contains cyanuric acid, it lasts longer than other 
un-stabilized forms of granular chlorine. It can be used as a shock treatment oxidizer or for normal 
sanitation. Di-chlor's main drawback is its cost per pound of available chlorine. It is perhaps the 
most expensive form of chlorine available.
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There are two other types of granular chlorine available, lithium and calcium hypochlorites.

Lithium hypochlorite, like di-chlor, is a very expensive product. At only 35% available, it takes 
almost three times as much lithium to provide the same level of chlorination as tri-chlor. Its pH of 
11 will require additions of an acid to adjust the pool water. Among the main advantages are that 
it’s calcium-free, so it won't contribute to hardness levels; it is also dust-free and non-flammable. It 
dissolves extremely fast, before it hits the floor of the pool, so its use is safe in vinyl liner pools. 
Lithium can be used for either shock treating or for regular chlorination.

Calcium hypochlorite is commonly available in granular form, but can also be purchased in tablet 
form. Cal-hypo is a commonly used shock treatment throughout the country. Although not 
stabilized with cyanuric acid, it has a quick kill rate against algae and chloramines and has 65% 
available chlorine per pound. 

Some other granular forms of chlorine are more powder like and dissolve more rapidly than the 
larger granules of cal-hypo. It is a good idea to pre-dissolve cal-hypo into a bucket of water prior 
to adding it to a pool. Its popularity is due mainly to its availability and low price. However, it 
has a high pH value of nearly 12, as well as calcium binders that contribute to higher hardness 
levels. Cal-hypo is more dangerous and unstable than other forms in that it is very dusty and 
becomes contaminated easily by foreign substances, which can cause combustion. Mix this 
product with water only and don't breathe the dust. Keep the lid tightly secured and clean.

CHLORINE GENERATORS
One of the first alternative sanitizers introduced to the pool and spa industry was the chlorine 
generator. Chlorine generators are attractive to pool owners simply because they eliminate the need 
to store, buy, transport, and handle chlorine. They are not an alternative to chlorine, but actually make 
chlorine by producing chlorine from regular table salt. The pool water passes through a generator cell 
that introduces chlorine into the pool water.

Pool water passes through the chlorine generator cell, and the salt in the water is turned into 
hypochlorous acid. Hypochlorous acid is the exact same component that is produced when any 
chlorine is added to pool water, whether it is sticks, tablets, granules, or liquid.

As the water returns to the pool, it introduces the newly produced chlorine to the body of water, 
preventing algae and bacteria, killing microorganisms, and creating a safe and sanitary swimming 
environment.

This mild saline water is sanitized through the process of electrolysis. The electrolytic cell, using a 
small, electric current, breaks down the water into its basic elements, hydrogen and oxygen. By 
adding small quantities of granulated salt (much like household table salt—NaCI), Hypochlorous acid 
(common chlorine) is produced. During the process, the Hypochlorous Acid (chlorine) is ultimately 
converted back to salt. Thus, the salt does not get "used up". Salt only needs to be "topped off" once 
or twice a year, and only to replace salt lost due to water splash-out and/or filter backwash.
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The salt level required to maintain a safe, chlorinated pool is about 2,500 to 4,000 ppm (parts per 
million). The human body cannot taste salt until the ppm is around 5,000. The amount of salt in the 
pool is not noticeable. Once the salt is added to the pool, there is no need to add salt on a yearly 
basis unless the pool is drained or a significant amount of water is removed. In addition, the salt level 
is low enough that there is no danger of equipment corrosion. Chlorine generators can also make the 
water is softer, leaving a more refreshed feeling after swimming.

Chlorine generators require very low maintenance. The generator cell should be removed and 
cleaned on a yearly basis, usually at start up. Remove the cell from the pool plumbing and run a 
plastic brush through the cell. For calcium deposits, a mild solution of muriatic acid and water will 
do the job. The power supply requires no maintenance.

Avoid rock salt as it contains too many impurities. Acceptable salts include food-grade salt, water-
softener pellets, solar salt flakes, water-conditioner salt, or brine blocks.

When adding salt, be sure to brush it around until it dissolves. This is accelerated by turning your 
pump on, opening the bottom drain, and adding the salt over the drain, rather than walking 
around the perimeter while adding the salt. It is recommended that you continue to run the pump 
for 24 hours so the salt can spread evenly throughout the pool. With granular salt, 60-70% will 
dissolve before hitting the bottom. The remaining salt can be brushed into the drain, which will 
complete t he  dissolution. With all other forms of salt, the dissolve time will take longer, but the 
same process will accelerate the dissolve rate. Simply brush the salt in a pyramid over the drain to 
increase and complete dissolution.

How much salt do you need? Enough for 4,000 ppm (parts per million) as a starting point. 
Therefore, depending on the initial salt level of your water, you add only the amount needed to 
establish 4,000 ppm. For new pools or freshly filled pools, the salt level will most likely be zero. In this 
case, 50 lbs. of salt per 2,000 gallons of water will establish 4,000 ppm. For existing pools, the 
previous usage of chlorine bleach or tablets will have already introduced a level of salt into the water. 
Have the water tested first, and then add the appropriate amount to establish 4,000 ppm.

Over-salting will not harm your chlorine-generating system, but can lead to salty-tasting water. 

If salt levels are too excessive (more than 6,000 ppm), you can sustain corrosion damage to metallic 
equipment such as stainless-steel handrails, ladders and filters, light rings, or copper heat 
exchangers. To reduce the salt level, dilute the water by draining some of it from the pool and refilling 
the pool with fresh water.

After the initial dosage of salt, you will need to add salt only when necessary. The most common ways 
that salt is lost is through leaks, rainwater overflow, filter backwashing, and bather splash- 
out/carryout. Normal water evaporation does not lose salt, it increases the concentration. The makeup 
water added to bring the water level back to normal will then reduce the salt concentration back to 
4,000 ppm. Most chlorine-generator units have low-salt indicators, with the digital going further to 
provide the proper salt amount needed to reestablish 4,000 ppm.
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The purity of chlorine produced by chlorine generators has less effect on the overall water chemistry 
balance; therefore, fewer chemicals are needed to re-balance the water. Periodic (weekly or bi-
weekly) testing of stabilizer levels (60-80 ppm), free chlorine (2-4 ppm for pools and 3-6 ppm for 
spas), pH (7.2-7.6), and salt levels (2,500-4,000 ppm) is recommended. Since salt-generating 
chlorine systems do not affect the total alkalinity or calcium hardness, a monthly check is sufficient. 
In some cases, you may still need to add chlorine for shocking purposes due to extremely heavy 
bather loads, rainstorms, or accidents, (fertilizer, excessive organic debris or human waste), but this 
will not affect your chlorine generator.

A chlorine generator does not rely upon a higher salt level AND extended pump run times in order to 
generate enough chlorine, provided the cell is properly sized to the pool. Most units allow for 
multiple-configuration set-ups so that you can generate sufficient amounts of chlorine during your 
current pump-circulation time. For regions that have short circulation times, you can increase the 
output power of the generator to compensate.

The residential cell is rated for approximately 10,000 hours of operation. This typically translates to 3-
5 years, depending on pool volume, cell size, and the sanitizer demands of your pool. Water 
chemistry balance, salt levels, and stabilizer levels are key factors in ensuring maximum cell life. 
Proper water chemistry is the key here.

CHLORAMINES
When any type of chlorine is added to water, it usually forms hypochlorous acid,  o r  HOCl—the 
most powerful killing form of chlorine in water) and a  hypochlorite ion (OCl-), a relatively weak 
form of chlorine in water. The percentage of HOCl and OCl- is determined by the pH of the 
water. As the pH goes up, less of the chlorine is in the killing form, and more of the chlorine is in the 
weaker form. The total of HOCl and OCl- is the free available chlorine.

Chlorine can combine with ammonia and nitrogen compounds in the water to form chloramines, 
sometimes called combined chlorine. By combining with ammonia and nitrogen, free chlorine in the 
water is disabled. Chloramines are 60 to 80 times less effective than free chlorine. Chloramines are 
formed any time ammonia and nitrogen are in the water. Some of the ammonia and nitrogen 
compounds are introduced into the water by swimmers and bathers in the form of perspiration, urine, 
saliva, sputum, and fecal matter. An active swimmer sweats one pint per hour, while the average 
person sweats three pints per hour in a heated spa. Ammonia and nitrogen compounds are also 
introduced into the water by rain. Each drop of rain has some dissolved nitrogen from our atmosphere 
and from automobile emissions.

Chloramines smell bad. This is the smell most often associated with pools and spas in health clubs. 
Chloramines are eye and skin irritants, and they cloud the water.
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Chloramines can be removed from the water by the following three methods:

 By adding a mega-dose of chlorine. Usually 3- to-6 times more chlorine than a normal dose 
is added to the water, or the level of chlorine is raised to 5- to-10 ppm and held there for 4 
hours. This is called super-chlorination. To remove chloramines, the ratio of chlorine to 
ammonia must be at least 7.6 to 1. If this ratio is not obtained, then more chloramines will 
be produced. Swimmers and bathers should not enter the water until the level of chlorine has 
dropped to 3 ppm or less

 By adding a non-chlorine shock to the water. The most common chemical used for this is 
potassium peroxymonosulfate. This "shocking" requires the addition of one pound of shock for 
each 10,000 gallons of pool water

 By adding ozone to the water. If an ozone generator is installed on a pool or spa, then 
oxidation of the ammonia and nitrogen compounds will take place whenever the ozone system 
is operating. The longer the system operates, the more the ozone can destroy the ammonia 
and nitrogen. Although most ozone systems operate only when the pool or spa pump is 
operating, there are 24 -hour systems available that will continuously oxidize ammonia and 
nitrogen as they enter the water

Ozone frees up the combined chlorine, thus leaving the chlorine free to provide a residue. It ultimately 
enhances the performance of chlorine and bromine.

Less chlorine or bromine will be needed to maintain a residual. Commonly, ozone reduces chlorine or 
bromine use by 60-90 percent.

The quality of water will be dramatically better with the combination of ozone and chlorine, or the 
combination of ozone and bromine, than with chlorine and bromine alone.

CHLORINE ODOR/IRRITATION
It's a common misconception that red eyes and a strong chlorine smell are the result of too much 
chlorine in the pool. Actually, the cause is not enough chlorine. The combined chlorine compound, 
called a chloramine, is produced when a free chlorine molecule combines with a nitrogen or ammonia 
molecule. These compounds smell bad, irritate the eyes and skin, and get in the way of free chlorine 
trying to do its job.

Shocking or super chlorinating is necessary to oxidize, or break apart these compounds. Therefore, 
when the eyes burn and the pool smells over chlorinated, the pool doctor's prescription is to raise the 
chlorine level 10 times the normal amount to achieve "breakpoint chlorination" thresholds that will 
break apart the chloramine bonds. (Follow the instructions on the product).
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CONVERTING FROM BIGUANIDES TO CHLORINE
Stop adding your “Baqua” chemicals. Allow levels to drop down very close to 0. You may want to run 
the filter longer, and add an algaecide (not Baqua-cide) when levels begin to get low. This process 
may take several weeks.

Clean the filter. Biguanides can clog up filters and leave chemical residue that may react with 
chlorine. If you have a sand filter, it is recommended that you change the sand in the tank. If this is 
not done, you must at least use a sand filter cleaning product made by your biguanide manufacturer 
(Baquacil®, Soft Swim®, etc.) The same applies to cartridge filters. You should replace the cartridge, 
or at least clean it and then soak the cartridge in a similar cleaning product, and rinse 
thoroughly. If you have a DE filter, backwash it and open the filter tank, following the printed 
instructions on the tank. Remove the filter, hose it off thoroughly, and then soak it in the cleaning 
product mentioned above. Hose it again thoroughly and reassemble.

Balance the pool water chemistry. Then shock the pool with non-chlorine shock, also called 
potassium peroxymonosulfate. Add it at a rate of 3.5 kg. (8 lbs.) per 37 M3 (10,000 gal.) of pool water. 
So, if your pool is about 85 M3 (22,000 gal.), you'll need 7 or 8 kg. (17 or 18 lbs.). Add ½ the shock, 
wait 24-48 hours, and then add the remaining shock. Add the shock according to directions on the 
package, with the filter pump running. T h e  p ool may turn cloudy for a few days if biguanide levels 
are not zero. Re-check and balance the water chemistry. Run the filter 24 hours a day, 7 days a 
week until the water clears, backwashing as necessary.

Finally, begin to add chlorine, very slowly. Place one tablet in the skimmer basket, floater, or 
chlorinator. If your pool doesn't react to it (by turning funny colors), keep it in until it dissolves. Then 
add 2 tablets, and so on, until you are able to get chlorine readings of 1.0 ppm with your test kit. 
Maintain this level with tablets. Refrain from using chlorine shock products for one season, 
substituting non-chlorine shock, as needed.

The best time to switch may be in the spring, after a winter of not adding any products.

ENZYME WATER TREATMENT
Enzyme products provide a natural method for combating organic matter in pool water. They are 
present in every living thing, and though they are not themselves "alive," they consume organic matter 
as if they were. Enzymes act as catalysts in specific chemical reactions and feed on unwanted pool 
materials such as sun-tan oils, cosmetics, fats, detergents, body oils and wastes, decaying micro-
vegetation, and vegetative cellular matter (like dead algae cells). 

These materials combine with airborne soot and fumes, and with cleaning agents used to keep the 
pool bacteria free, to create:

 Waterline build-up, or a "bathtub ring"
 Chloramine build-up, and other chemical odors
 Short cycling of pool filters/reduced filter life
 Cloudy water due to organic saturation
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Various companies provide natural, enzyme-based formulas that can gently, but powerfully, 
biodegrade organics in pool water. By continually eliminating organics in a pool, several benefits 
occur:

 Chemical shocking is reduced (often by 50% or more)
 Filter components are exposed to less harsh, toxic chemicals, if any
 Scum lines on the tile are eliminated, and prevented from coming back
 Fat-caused foaming is eliminated
 Pool water is clearer, cleaner, and softer

An enzyme liquid is added directly to a pool, once a week or so, and that's it. Enzymes are not 
needed in every pool, but they can be a substantial time saver and chemical saver in pools that see 
high use or large organic contamination.

IONIC WATER TREATMENT
An ion is an atom, or group of atoms, that possess an electrical charge. Ions exist everywhere and 
your pool is full of ions. It was discovered long ago that copper ions behave as an algaestat; that is, 
they inhibit algae growth, while silver ions behave as a bactericide, that is, they kill bacteria.

An ionizer is a device that uses electricity to produce and introduce these metal ions right in the 
plumbing, so they are dispersed into the water to do their work.

Copper and/or silver electrodes are energized with a low-voltage, DC current supplied from the 
equipment subpanel. The voltage is applied to two metallic electrodes placed in close proximity to 
each other within the plumbing pipe. The electrical current causes atoms of the copper or silver 
electrode to lose an electron and become positive ions.

These i ons  are drawn toward the opposite electrode, but are swept away by the rushing water 
passing by. After this introduction in the water, these ions float dissolved in water until they 
encounter a microorganism.

Ionization is not a standalone sanitizer. It cannot oxidize organic matter effectively, so additional 
chlorine or non-chlorine shock treatment is necessary. There also is the potential for staining of 
interior surfaces. Copper can deposit itself on these surfaces, giving a blue-green color. Silver can 
react with sunlight, similar to the way photographs are produced, and create black stains on the 
plaster or tile.

Ionizers can reduce reliance on traditional chemicals, or provide additional power to your sanitation 
program.
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MAGNETIC TREATMENT
There is probably no other alternative water treatment method that creates so much heated debate 
and controversy as magnetic treatment. A magnetic device is very simply a magnet that is clamped 
onto a pipe on the aboveground plumbing. There is no power hookup, and nothing is added directly to 
the water—there is just the magnet.

Proponents of magnet technology claim that the magnetic field changes the polarity of the water 
molecule. This, they say, restructures hydrogen bonds, giving water a greater ability to attach to 
mineral ions in the water, those that would stain and scale pool surfaces. After passing through 
magnetic fields, the saturation levels of water are reduced, which prevents lime scale, experts say. 
Some manufacturers of magnet units make other claims that their product stabilizes pH, dissolves 
scum lines, inhibits algae growth, and clarifies the water.

Others do not share this view, citing the lack of empirical data to support such claims. Of course, a 
pool under magnetic treatment still needs sanitation and filtration. There seems to be more support for 
the claim toward scale control and removal than the other claims listed above.

OZONE WATER TREATMENT
The ozone molecule is a very powerful oxidizer and sanitizer. It destroys anything it comes in contact 
with faster and more effectively than anything else available does. Ozone oxidizes soap, deodorant, 
hair spray, cologne, makeup, perfume, body lotion, hand cream, sun tan lotion, saliva, and urine. In 
addition, ozone kills all pathogenic bacteria, germs, and viruses.

Ozone is produced for swimming-pool water in two methods. In the UV method, air is passed over a 
UV bulb, and the radiation creates nascent oxygen, and then ozone. The molecules are then 
introduced into the water, where they can do their stuff. In the corona discharge method, a small 
lightning storm is created in an air-filled chamber.

Ozone is indeed a powerful sanitizer, but it is a gas. It is not marketed as a standalone technology 
simply because of the effort required to have ozone molecules visit every square inch of your pool 
before it is changed into something other than ozone. In other words, we still have problems with the 
short life span of ozone, and the distribution of it. Ozone is also not very effective on algae, so a 
bottled algaecide, or potassium tetraborate, is necessary.

Ozone will continue to grab market share for pools because it gives water a better smell, taste, and 
clarity than chlorine alone. In addition, because it produces no by-products, it doesn't contribute to 
total dissolved solids (TDS). Ozone also has synergy with halogens, meaning that, when combined, 
they work even better on certain micro contaminants.
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PHOSPHATE-FREE
Phosphates, which are pollutants, became household terminology in the 1970s. That’s when people 
started to use low-phosphate and phosphate-free laundry detergents. This was to protect lakes, 
streams, wetlands and other runoff areas from the detrimental effects of excess phosphate. One of 
these effects is unwanted algae blooms.

Phosphates Accumulate in Pools: What's true for lakes is also true for swimming pools. Phosphate 
is a natural component of most swimmer wastes. It is also present in rainwater. Phosphate is 
persistent and does not break down naturally. Fertilizers, which may blow into the pool, have high 
phosphate content. For all of these reasons, pools can quickly build up high phosphate levels.

When Phosphates Are Present, Algae Grows: Phosphate is the main ingredient in fertilizer. 
Phosphate is plant food, and algae are plants. When excess phosphate is present in a swimming 
pool, the symptoms often include the following:

 Cloudy, green water
 Slippery and slimy surfaces
 Mustard- and green-colored debris
 Excessive chemical consumption
 Poor water quality

Remove the Phosphates and Solve the Problem: The maximum level of phosphate in pool water 
should be 0.1 ppm. Once the phosphate climbs above this level, the water quality begins to decrease 
and slime deposits can begin. Fortunately, draining to eliminate the accumulated phosphate is no 
longer necessary. There are products on the market that can effectively and rapidly reduce the level 
of phosphate in the water. 

MINERAL SANITATION
Although mineral sanitation systems cannot completely replace the use of chemicals in a spa or poll, 
they can greatly the amount of chemical treatment needed. Copper and silver ionization is used to 
remove bacteria and algae from pool water. Silver is used as a bactericide in many products, and 
copper is used as a common algaecide. As water encounters these minerals, positively charged ions 
are released, which destroy negatively charged contaminants.

A main advantage of mineral sanitation is the reduced chemical costs Unlike chlorine, bromine, and 
the other chemical used in pools and spas, ions are unaffected by sunlight or heat and can remain 
active in water for long periods. They are only removed by reacting with the organics or from splash 
out.

There are two type of mineral sanitation systems, active and passive ionization.

Active ionization systems use low-level electricity applied to electrodes that are plumbed into the 
filtration system. The electrodes are placed close together and the water that is disinfected flows past 
the electrodes. Due to electrolysis, the electrode require periodic replacement. The water must also 
be tested periodically to ensure the copper and silver levels do not become too high, which could 
result in staining.
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Passive ionization does not use electricity, instead the ionized metals and contained in bead like 
pieces contained in a cartridge and slowly dissolve as water passes around them. The cartridges can 
be placed in an intake port of the filtration system such as the skimmer, or in a receptacle plumbed 
into the system. The replaceable contents of the cartridges can last 4 to 6 months depending on pool 
size and usage. Again, these system do eliminate chemical use, you will need to maintain a modest 
chlorine residual.

SODIUM TETRABORATE
A chemical called sodium tetraborate (a form of borax), sold under the name Proteam Supreme, is an 
EPA-registered algaestat (algae reducer) that also reduces eye and skin irritation. ProTeam Supreme 
is a “one-time” application that may improve sanitizer efficiency 35-50%, or in other words, save on 
chlorine or salt. Proteam also claims to give water a softer feel and prevent pink algae, which is 
actually a bacterium. 

The chemical prevents organics like algae from processing carbon dioxide. Minimum initial treatment 
is 2 lbs. per 4 M3 (1,000 gal.) of water. Periodic additions of the product are made for backwashed 
and splashed-out water. A test kit is available for testing levels of potassium tetraborate in the water.

WATER BALANCING
Pool water that is "balanced" has proper levels of pH, total alkalinity, and calcium hardness. It may 
also be defined as water that is neither corrosive nor scaling. This concept is derived from the fact that 
water will dissolve and hold minerals until it becomes saturated and cannot hold any more.

When water is considerably under-saturated, it is said to be in a corrosive or aggressive condition; it 
will attempt to saturate itself by dissolving everything in contact with it. When water is over-saturated 
and can no longer hold the minerals in solution, it is in a scaling condition; it will attempt to throw off 
some of its content by precipitating minerals out of solution in the form of scale. Therefore, balanced 
water is neither under-saturated nor over-saturated.

How do we know when our water is over or under saturated? We use a good test kit (with fresh 
testing reagents) to measure the three chemical parameters mentioned above:

pH
pH is a measure of how acidic or basic the water is. pH is a logarithmic scale from 0-14, with 7 
being neutral. A substance is defined as being acidic below a reading of 7, while levels above 7 are 
said to be basic or alkaline. Everything that enters your pool has a pH value. Ever heard of acid 
rain? This is rainfall with a very low pH. The human eye, at a pH value of 7.35, is just slightly basic. 
This is, coincidentally, in range with proper pH levels for your pool.

To have pH in balance, we adjust the water with additions of pH increasers (bases) or pH 
decreasers (acids) to achieve the range of 7.2-7.8. If your testing (recommended daily) of the water 
shows a pH value below 7.2, the water is in a corrosive (acidic) condition, and you will need to add 
a base to bring the pH into a more basic range to prevent corrosion. Conversely, if the pH is above 
7.8, the water is in a scaling (basic) condition, and we must add an acid to bring down the pH to 
prevent the formation of scale.
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Total Alkalinity
A close cousin of pH, the level of alkalinity is a measurement of all carbonates, bicarbonates, 
hydroxides, and other alkaline substances found in the pool water. pH is alkaline dependent; that 
is, alkalinity is defined as the ability of the water to resist changes in pH. Also known as the 
buffering capacity of the water, alkalinity keeps the pH from "bouncing all over the place.”

Low alkalinity is raised by the addition of a base (similar to pH); sodium bicarbonate is commonly 
used. High levels of alkalinity are lowered by the addition of an acid (similar to pH). Experts 
recommend "pooling" the acid in a small area of low current for a greater effect on alkalinity. That 
is, adding an acid will lower both pH and alkalinity. Walking the acid around the pool in a highly 
distributed manner is said to have a greater effect on lowering the pH than the alkalinity. Pooling 
the acid has the opposite effect.

A very important component of water balance, alkalinity should be maintained in the 80-120 ppm 
range for "gunite" and concrete pools, and 125-170 ppm for painted, vinyl, and fiberglass pools. 
Levels should be tested weekly.

Calcium Hardness
When we speak of scale, we are talking about calcium carbonate that has come out of solution and 
deposited itself on surfaces. It is a combination of carbonate ions, a part of total alkalinity and 
calcium, and a part of the calcium hardness level. The test for calcium hardness is a measure of 
how "hard" or "soft" the water is testing. "Hard" water can have high levels of calcium and 
magnesium. If these levels are too high, the water becomes saturated and will throw excess 
particles out of solution. These particles then seek to deposit themselves on almost any surface 
inside the pool as calcium carbonate scale, a "whitish," crystallized rough spot.

If the levels are too low, the water is under-saturated and will become aggressive as it attempts to 
obtain the calcium it needs. Such "soft water" will actually corrode surfaces inside the pool that 
contain calcium and other minerals, in order to appease its hardness demand. If your calcium 
hardness levels are too high, you can use TSP (trisodium-phosphate) or a product called 
Hydroquest 100 to lower the levels. This can also be accomplished by dilution (adding fresh water 
to the pool). Levels that are too low require the addition of calcium chloride. The recommended 
range for calcium hardness is 200-400 ppm. Calcium hardness levels should be tested weekly.
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Saturation Index
Also called the Langelier Index, the Saturation Index (SI) is a chemical equation or formula that can 
also be used to diagnose the water balance in the pool. The formula is "SI = pH + TF + CF + AF - 
12.1." To calculate the saturation index, test the water for pH, temperature, calcium hardness, and 
total alkalinity. Refer to a chart for assigned values for your temperature, hardness, and alkalinity 
readings, and then add these to your pH value. Subtract 12.1, which is the constant value assigned 
to TDS (total dissolved solids), and a resultant number will be produced. A result between -0.3 and 
+0.5 is said to indicate balanced water. Results outside of these parameters require adjustment to 
one or more chemical components to achieve balance. This formula is not guaranteed; however, 
some readings for pH, calcium, and alkalinity, which, if taken individually would be considered to be 
well beyond recommendations, can combine within the formula to produce "balanced water." The 
SI can be used to pinpoint potential water-balance problems.

Chlorine and Other Tests
You will also want to test your chlorine (or other sanitizer residual) levels to determine what 
chemicals should be added to your pool to balance the water. Other tests that maybe helpful 
include cyanuric acid levels, mineral content, total dissolved solids, and other acid- or base-
demand tests.

Testing Frequency
Commercial pools are required to check chlorine levels every hour and record their findings in a 
log. For all other pools that are frequently used, once a day should be adequate in smaller settings. 
Chlorine should be fed continuously through a feeder device to maintain a consistent level. Total 
alkalinity and calcium hardness levels tend to fluctuate less, so weekly testing should be sufficient.

Recommended Levels
 pH: 7.2-7.8
 Chlorine: 1.0-2.0 ppm
 Total alkalinity: 80-120 ppm (or 125-170 ppm for painted, vinyl, and fiberglass pools)
 Calcium hardness: 180-220 ppm (though some say 200-400)
 Cyanuric acid: 25-50 ppm
 Total dissolved solids: 500-5,000 ppm

Chlorine Test Kit for Bromine
If you have a DPD test kit, simply multiply the test result by 2.25 to obtain the bromine equivalency. 
This works because bromine is over twice as dense as chlorine.
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What if the test kit shows no chlorine, but I know it's there?

If chlorine levels are excessively high, the content can bleach out DPD, a reagent commonly 
used for chlorine testing. Either dilute the sample with chlorine-free water, or double the # of drops 
of DPD, and multiply or divide accordingly.

There has been evidence that excessively high levels of stabilizer, or cyanuric acid, can cause a 
phenomenon called chlorine lock. Levels above 100 ppm of cyanuric acid (CYA) may prevent 
chlorine from registering and possibly sanitizing. Lower CYA levels by dilution.

If you smell chlorine in the water, you are very possibly aware of combined chlorine, known as 
chloramines. These will not register in a test for free chlorine. A good DPD test kit will allow you to 
test for total chlorine levels and free chlorine levels, the difference being the combined levels. If 
trace amounts of combined chlorine are above .3 ppm, you may need to shock the pool to break 
the bond of chloramines; this shock level is around 30 ppm.

What if my test for pH shows purple color?

If your reagents are in good condition, a purple color in a pH test is an indication of chlorine levels 
being too high and interfering with the test. Add a drop of thiosulfate reagent to remove the chlorine 
from a new sample, and test again.

How long do reagents last?

Typically, one season. Reagents lose their strength over time and can also be ruined by direct 
sunlight and temperature extremes. Replace your reagents annually.

Can you use reagents from other test kits with another test kit?

No, drop size, concentration, and color variation will provide inaccurate results.

Types of Test Kits
There are many different types of test kits available commercially. If you are concerned about 
water balance, (and you should be), you will want to spend more for a good kit. The basic "duo" 
test kits are usually OTO chlorine and pH testers only. A DPD chlorine kit measures free, 
combined, and total chlorine levels (OTO measures only free levels).

Also important is the ability to test total alkalinity and calcium hardness. Acid demand and base 
demand tests will allow you to perform a titration test on your pH sample. Simply count the number 
of drops to determine, with the help of a chart, exactly how much acid or base is needed to adjust 
the pH. A "four-way" test kit will test pH, chlorine, alkalinity, and acid demand. Test strips are 
available with "litmus test" technology. These are "dip and read" strips of paper that turn colors 
indicating levels of pH, alkalinity, and chlorine in the pool.

As mentioned above, you may also want to check the water for metal/mineral presence, cyanuric 
acid levels, and TDS (total dissolved solids).
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ALGAE
Algae spores constantly enter the pool, brought in by wind, rain, or even contaminated swimsuits or 
equipment. When conditions are right, an algae bloom can occur seemingly overnight. These 
conditions include out-of-balance water, warm temperatures, sunlight, and the presence of nitrates 
and/or carbon dioxide. A lack of proper circulation, filtration, and sanitation may be the primary cause 
of the algae. The best process is one of elimination. An alga is a living aquatic creature that multiplies 
rapidly on warm, sunny days. Containing chlorophyll, algae utilize photosynthesis to grow. That is, 
they take in carbon dioxide and expend oxygen as a byproduct.

Problems Algae Can Cause
Severe algae problems require both effort and money to eliminate. It’s therefore best to use 
preventative chemicals and techniques (described later) to avoid problems in the first place.

Although algae itself is not harmful to swimmers, pools with algae may also harbor pathogens like 
E-coli or other bacteria. In addition to clogging up sanitation pathways in the water, algae also 
decreases a filter’s effectiveness and requires more backwashing or medium replacement. An alga 
creates a chlorine demand in the water for itself, actually consuming chlorine that should be 
working on other contaminants. 

There are more than 21,000 known varieties of algae.

Green Algae: An extremely common variety, green algae will usually appear immediately following 
a hazy condition in the water, from a lack of proper filtration and/or sanitation. It is frequently found 
free-floating in the water, although it also will cling to the walls. It reduces water clarity and is 
thereby distinguished from severe copper precipitation, which will impart a clear, green color to the 
water. Varieties of green algae also appear as "spots" on surfaces, particularly rough areas, or 
places where circulation is low. They also show up as "sheets," where large wall sections, or even 
the entire pool, are coated in green slime.

Yellow Algae: A wall-clinging variety, also called mustard algae, is usually found on the shady 
side of the pool. It is sheet forming, and can be difficult to eradicate completely. Once begun, a 
pool owner could spend the entire season fighting yellow algae; re-infection is common. This 
variety is resistant to normal chlorine levels and must be dealt with firmly!

Black Algae: Perhaps the most aggravating strain of algae; it has been compared to herpes: 
"Once you've got it, it's there for life." This is not entirely accurate, but the difficulty in eradication is 
due to strong roots and protective layers over top of the black algae plant.

Black algae will appear as dark- black or blue/green spots, usually the size of a pencil eraser 
tip. Their roots extend into the plaster or tile grout, and unless the roots are destroyed completely, 
a new head will grow back in the same place. The heads also contain protective layers to keep 
cell-destroying chemicals from entering the organism. Like yellow algae, black strains can 
bloom even in the presence of normal sanitizing levels and proper filtration. This form of algae 
commonly enters a pool inside the swimsuit of a person who's recently been to the ocean.

Pink Algae: This misnomer is not really an alga at all, but a form of bacteria. It appears as spots 
or streaks in corners and crevices. It is slow to spread, and rare that it will bloom over an entire 
pool.
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ALGAE PREVENTION
Proper chemical balance and sanitizer residuals will prevent most opportunities for algae to bloom. 
High pH and low chlorine (or other sanitizer) can give algae a great start to genesis. General 
cleanliness of the pool is also important. Organic material and bacteria can contribute to algae 
growth. Regular brushing of seemingly clean pools is not only good exercise for you, but prevents 
dirt from harboring in the pores of the plaster, which is a good start for an algae colony.

The use of specialty chemicals or algaecides is recommended to provide a back up to normal 
sanitation and filtration processes, and is completely necessary for many pools. These chemicals are 
described below:

Potassium Tetraborate: This chemical, when added to the pool water in proper dosage, prevents 
algae from converting carbon dioxide into the fuel it needs for growth. It is manufactured under the 
trade name Proteam Supreme.

Chitin: Not an algaecide (meaning to kill algae) per se, but its properties can be called algaestatic 
(that is, to prevent algae growth). Chitin has the ability to coagulate and remove a wide variety of 
suspended materials and impurities from the water. This allows the sanitizer to more effectively kill 
contaminants unobstructed. It also improves the effectiveness of the filtration equipment. Sold 
under the trade name Sea-Klear Natural Clarifier, chitin can be a valuable weapon in your algae 
arsenal.

Algaecides and Algaestats
Quaternary Ammonium Compounds: A low-grade type of algaecide, quats, as they are called, will 
usually have "10" somewhere on the bottle, representing 10% active ingredient. Although available at 
a lower cost, quats tend to produce a small amount of surface foaming. They are most effective as an 
algaestat (as a prevention, not a cure).

Polymers: Polymers are long, complicated chemical chains that behave in water as both an algaestat 
and an algaecide. They are available in percentage strength of 30-60%, are non-foaming, and work 
well as general, all-around algae treatments. Poly-Quats are a blended compound of polymer and 
quats.

Copper-Based: Copper is a proven algaecide and algaestat. It is available in varying non- foaming 
strength of 3-10%. It works very well on all types of algae, but it has the drawback of staining white 
plaster surfaces a light blue/green color if it precipitates out of solution. Most copper-based algaecides 
are chelated, which means that agents have been added to prevent this, such as Lo-Chlor® 
Algaecide.

Silver-Based: Silver has been shown to be an effective bacteriostat, which means it works to prevent 
bacteria from reproducing. It is non-foaming and effective with pink algae. In high doses, reactions 
with sunlight can cause colloidal silver to deposit as black stains on white plaster. When using copper 
or silver algaecides, the use of a sequestering agent is recommended.

Chlorine Enhancers: These are not algaecides, but work to provide a synergistic boost to 
hypochlorites when added separately, but at the same time. Sold under trade names like Mustard 
Buster®, Yellow-Out® or Yellow Treat®, they are most effective on yellow algae.
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KILLING ALGAE
First, balance your water, paying particular attention to pH. Secondly, check your filter system and 
clean if necessary. Adjust valving for optimum circulation and allow it to run 24 hours a day until the 
pool clears. Turn on automatic cleaners to help stir things up. Backwash as necessary. If this doesn’t 
work, or the problem is substantial, see the information below:

For suspended green algae, shock the pool... hard. Put in as much hypochlorite as it takes to turn 
the pool a cloudy, bluish/gray color. Brush the walls and floors toward the main drain. Backwash the 
filter when the pressure gauge indicates the need (8-10 P S I  above clean reading, after 
backwashing.) Using a flocculent may be a good choice if the pool is extremely "swampy". If you 
cannot see the bottom of the pool, and it is filled with leaves and debris, it may be wise to drain the 
pool, acid wash, and refill it.

After the chlorine level has come down below 5 ppm, add an algaecide and brush the pool 
again. When it all settles, vacuum the pool (to waste, if possible). Check and re-balance the pool 
water if necessary.

For algae that is not suspended, but only clinging to the walls, follow the same advice above: first 
shock with brushing, then add an algaecide, brush again, vacuum to waste (preferred) or vacuum and 
then backwash the filter. Use of a steel-bristled brush is recommended for algae on plaster pools (use 
nylon brush on vinyl). Filter, filter, filter!

For black algae, the brushing part is very important. You must tear through the protective layers so the 
chemicals can destroy the plant from the inside out. Pumice stones work well to knock off the heads of 
black algae. (Don't forget to vacuum them up later and backwash them out of the filter ASAP). In 
addition, effective on the black algae nodules is sprinkling granular trichlor over the spots (if 
impossible). Rubbing the spots on the walls with a trichlor tablet or stick can also be effective to 
knock off the heads and get trichlor directly to the roots. Follow up with a dose of copper algaecide, or 
high-strength polymers.

If algae has been an ongoing problem in your pool for several years, you may do well to drain the 
pool. Many years of algae builds up dead algae cells, and many other solids in the water, that 
contribute to the pool’s lack of rejuvenation. Acid washing and/or pressure washing is preferable once 
drained, to kill the roots of the algae embedded in the plaster.
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Additional Actions
Change the sand if you have a sand filter, or change the cartridge if it is a cartridge type. Sand 
should be changed every 5-7 yrs. (or every 2 if you use Baquacil®), and cartridge filters should 
have new elements every 1-2 years. If you have a DE filter, you should remove the elements, spray 
clean, soak in 10:1 water/ bleach solution, rinse, and replace. A well-functioning filter will prevent 
algae.

Another item to look at is the method of sanitation and the type of filtering you have. Far too many 
pools out there were sold with marginal filter systems, meant to run 24 hours a day. Well, these 
systems get old and tired, or the new owners run it only 12 hours a day (or less). For good algae 
prevention, a combination of good filtration, sanitation, and circulation is needed. It may be time to 
consider changing the old pump and filter.

It's cheaper and easier to pay a little up front for more chemicals, electricity, or better equipment 
than all the money and aggravation spent on fighting algae blooms.

CLOUDY, DULL, HAZY WATER
Suspended micro particulate matter that interferes with the passage of light is known as turbidity. It 
can range from an almost imperceptible haziness to a pure, milky white color. Besides being 
unattractive, cloudy water can prevent the rescue of swimmers in trouble and may provide no depth 
perception for those who dive into the water. This particulate matter also interferes with the ability of 
the filter and chemicals to sanitize the water.

This particulate matter can be carbonates and sulfates forced out of solution by imbalanced water, 
perhaps worsened by the introduction of high temperatures. The situation could also be the result of 
poor filtration and sanitation programs. It can indicate a problem with the effectiveness of the filter or 
the amount of time it’s allowed to run each day, or it may point to sanitizer residuals being too low or 
inconsistently applied. Finally, cloudy water may result from pool water that has reached saturation. 
High TDS (total dissolved solid) levels may not permit many solids from being dissolved or saturated 
into solution within the pool.

Clarifiers, or chitin products such as Sea-Klear, work to coagulate smaller particles into larger, 
filterable clumps. Use of these products help boost your sanitation and filtration program, and are 
especially necessary in pools with undersized or inefficient circulation/filtration systems.

For extremely cloudy pools, shocking with lithium or sodium hypochlorite, followed by constant 
filtration with the use of clarifiers, may be the best solution to the problem. If not, you may want to 
drain some of the pool water and dilute i t  with less saturated fill water and/or use a flocculent to 
settle suspended material to the bottom for vacuuming.
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STAINS AND SCALE
Organic problems such as algae and bacteria can discolor the water and deposit themselves on pool 
surfaces in an ugly array of greens, blacks, yellows, and pinks. Algae deposits are distinguished from 
stains in that they are on the surface and not impregnated into the plaster. Other organic materials 
such as leaves, worms, or other vegetable matter can also stain pool plaster. An organic stain can 
usually be removed by sprinkling granular chlorine over it. If it doesn't, it’s probably some other type of 
stain.

Inorganic materials like copper, iron, magnesium, calcium, or aluminum can also cloud or discolor the 
pool water and stain or scale the pool surfaces, especially the plaster and tile grout. When a 
precipitated metallic salt such as calcium or magnesium remains in suspension, it can cause turbidity 
or cloudiness of the water. When heavy metal minerals are in suspension, they'll color the water. 
When these minerals quit floating around and decide to attach themselves, or deposit on interior pool 
surfaces, the mineral salts such as carbonates of magnesium and calcium form a whitish crystallized 
deposit known as scale. If the precipitated minerals have color, as heavy metals often do, they will 
deposit themselves in the form of a stain.

So, in summary, precipitated (which means to come out of solution) carbonates of metallic salts will 
cloud the water and/or form crystal deposits on surfaces, while heavy metals will discolor the water 
and/or deposit themselves as stains.

METAL SOURCES COLOR
Calcium Plaster, grout, mortar, cal-hypo chlorine shock white crystals or precipitate

Cobalt Fiberglass shells red, blue, gray, or black

Copper Copper algaecides, ionizers, corrosion of copper and 
brass pipes, fittings and heaters

blue, green and blue/green, black, 
dark red, or teal

Iron Well water, corrosion of iron pipe and fittings dark, red, brown, black, gray or 
green

Manganese Well water pink, red, black or red

Minerals like iron, calcium, and copper exist naturally in trace amounts in your pool water. They may 
originate from the source water, that is, the water used to fill the pool. Well water is notoriously high 
in mineral content. There’s little that can be done about minerals entering in this manner. Other 
means of entry are more controllable.

Iron and copper pipes, and fittings and equipment found in older pools, are subject to corrosion by 
harsh chemical conditions, such as high chlorine and low pH. They also erode slowly with the 
everyday force of water rushing through. This corrosion and erosion releases heavy metal ions into 
the pool, which may be forced out of solution (precipitated), creating dramatic color schemes when 
they are free floating, and stains when they deposit themselves.

Another source of metal ions is the occurrence of two dissimilar metals being placed in close proximity 
to each other. For example, iron pipe connected to copper pipe, or a brass valve connected to 
aluminum equipment. These metals will attempt to exchange ions, and water rushing in between them 
prevents the exchange, carrying off bits of their essence to the pool. This is the principle behind 
ionization systems.
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A frequent source of copper discoloration and staining is the heat exchanger in the heater. Water 
rushing through the 8- or 10-tube, copper-finned heat exchanger, at possibly higher than normal flow 
because of an oversized pump or faulty bypass valve, water with high chlorine levels and/or low pH, 
will strip the copper right out. Corrosion and scaling conditions are dramatically increased by the high 
temperatures found in heaters. As heat exchangers erode, the pool becomes stained, and the 
exchanger tube walls become thin and begin to leak.

Finally, staining can occur with the less-than-proper use of ionization systems and metal-based 
algaecides. Copper is a known algaestat, while silver ions are a good bactericide. Copper and silver 
ionizers inject these metals into the water for contaminant control; however, if the water balance is out 
of control, or mineral levels are too high, staining can occur. The same is true for the algaecides, 
although some are chelated, which means they have agents contained in them to prevent minerals 
from coming out of solution.

PREVENTING MINERAL PROBLEMS
Balanced pool water has neither a tendency toward corrosion nor scaling.

At the most basic level, pool water must be balanced to control stains and scale. pH or alkalinity that 
is allowed to drift, and/or high calcium hardness levels, can promote mineral precipitation.

The use of sequestering agents (also called chelators) is recommended for pools that have metal 
plumbing, fittings, heaters, or ionizers, and those that use metal algaecides or fill their pool with well 
water. These agents keep minerals tied up in solution like molecular glue.

Correcting Mineral Problems
For pools that are discolored or cloudy due to precipitated minerals, the path back to blue may be 
accomplished by:

 Shock treatment with sodium or lithium hypochlorite, accompanied by constant filtration and 
use of a clarifier

 Use of a flocculent to drop suspended particles to the floor for vacuuming
 Partial drainage and dilution of the pool water with fresh water, especially in cases where the 

pool is at or near saturation. When TDS (total dissolved solids) levels are too high, the water 
can accommodate very little dissolved material and must throw off some of it in the form of 
precipitation. (Only so much salt can dissolve in a glass of water.)

FOAMING WATER
Several factors can contribute to foaming in pools:

 Soft water (low calcium hardness levels)
 High TDS levels
 Lotions, oils, and animal fats
 Poor water balance
 Low-grade algaecides (10% polymers)
 Tile-cleaning phosphates
 Use of aeration (air jets) in biguanide-treated pools
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Correcting the above conditions can reduce or eliminate foaming. Anti-foaming agents are available. 
Chitin products like Sea-Klear can prevent or eliminate foaming from occurring. Enzyme products are 
also very effective anti-foam agents. Sometimes balancing the water and "shocking" the pool can 
remove the foaming.

HEATERS, PUMPS, FILTERS, AND ELECTRICAL EQUIPMENT
Heaters
 Repairs to pool heaters should be performed by qualified personnel
 Gas pool heaters using natural gas or LP (propane) gas can be hazardous with combustion or 

exhaust of the pool heater
 Contact a qualified technician if you cannot find the problem

The Pilot Will Not Light
This could be due to low gas pressure, inadequate air supply, or improper venting.

 Make sure the gas is turned on; with propane, make sure the tank has fuel
 Check for water run-off from the roof or sprinklers
 Check to make sure the heater pilot tubing is intact and not clogged

The Heater Will Not Reach the Desired Temperature
The thermostat may be set too low. If heat loss is greater than the heater input, the heater may be 
too small, outside air temperature may be too low, or your heater may have inadequate gas supply. 
You may want to invest in a solar cover to slow heat loss.

All heaters have high-limit switches to prevent overheating. A faulty high limit switch could shut off 
the heater, or the problem could be that the heater is truly overheating, perhaps from improper 
exhaust.

The Heater Cycles On and Off before It Reaches the Desired Temperature
Your heater may have inadequate water flow due to a dirty filter, closed valve, external bypass, 
reversed water connections, or pressure switch that is out of adjustment. It’s also possible that your 
thermostat is out of calibration or needs to be replaced.

The Pilot Relights Frequently
Check for water runoff from above, or from sprinklers directed at the heater. A high wind stack may 
be needed due to the heater location. Millivoltage models have a thermocouple or pilot generator 
that may be faulty or weak. Loose or rusty connections of the thermocouple to the gas valve, or a 
loose coil connection, or a short in these wires, can shut off a pilot.

I hear "clicking" or "sparking," but my heater will not ignite: Refer to the pool heater owner's 
manual. If you do not find your answer, turn the heater off and contact a qualified service company. 
Make sure the gas valves are all in the “on” position, and if you use LP (propane), check the gauge 
on the tank.
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The heater is leaking water: The pool heater heat exchanger may be leaking because of 
chemical or sanitizer damage. The damage may be from winter freeze, which usually leaks upon 
spring start-up. There could be a gasket leaking, or there may be a loose connection to the 
pressure switch.

The heater appears to leak only when the burner is lit: This may be caused by, condensation 
(which can occur when heating very cold water), a missing or damaged bypass, or excessive water 
flow through the heater from an oversized pump. Check the heat exchanger for sooting, and make 
sure the internal bypass is working. Install an external pool heater bypass if necessary.

The Heater’s Top Is Blackened and/or It Emits Dark Exhaust
This could be from low gas pressure and/or inadequate air supply and venting. Review the 
installation requirements in the pool heater owner's manual. Both conditions may need to be 
evaluated by a qualified service technician. This is called sooting and could lead to other problems.

The Heater Is Damaged Due to Excessive Heat
One, or a combination, of the following may cause this: low gas pressure, down-drafting, air supply, 
and venting. The heater may need a high wind stack if installed near a vertical wall or windy area. 
Make sure that the heater is installed with proper clearances all around the outside. Pool heaters 
can catch adjacent structures on fire.

Rust Is Being Returned Into the Pool
Sanitizers or chemical imbalance can deteriorate protective coatings on heater components and 
create rust. Re-balance chemicals and replace damaged components. Make sure any chemical 
feeders are installed after the heater, and place a check valve between the two to prevent 
backflow.
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GUIDELINES FOR HEATING A POOL
How Warm?
The temperature recommended for recreational and competitive sports swimming by the American 
Red Cross and many swimming coaches is about 25.5C (78°F.) This comfort level coincides with 
good fuel conservation practices.

Young children, the elderly, and others often need 26.7C (80°F) or warmer water, however, and 
hydrotherapy calls for warmer water, too.

During the months when the average temperature in your area is high enough to heat your pool 
water to a minimum 24C (75°F), and hold it there, you will be able to boost this temperature if you 
use a good pool cover and keep it on your pool when the pool is not in use.

Pools that are not covered can lose 2-4°C overnight. With a cover, you can reduce that heat loss 
by 50% or more. Pools without a heater should be usable in the afternoons and early evenings, in 
the warmest part of the season.

Remember that besides air temperature, you must consider such variables as wind speed and 
humidity, both of which affect the rate of heat loss from a pool. If your pool is not covered, try to 
protect the pool from breezes as best you can with walls, covered fences, shrubs, cabanas, etc.

Whistling Heaters
Low gas pressure can cause whistling in the burners. Check your owner's guide or contact your 
installer.

Economize on Pool Heating
 Keep a thermometer in your pool. It will accurately pinpoint the temperature
 Keep your thermostat at the lowest comfortable setting. Each degree more heat than 

needed could add more to your monthly fuel cost and use up more energy than necessary
 Mark the "comfort setting" on the thermostat dial. This will prevent accidental or careless 

overheating and waste of energy
 Lower the thermostat to about 20C (70F) when the pool is to be unused for three or 

four days. For longer periods, shut the heater off. You will save money on fuel consumption and 
help conserve energy

 Protect your pool from wind. Wind above 5-8 mph can lower the pool temperature 
substantially
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Pool Heater Sizing
If you are trying to heat a pool/spa combo, a 400-btu pool heater is usually used for fast (15-30 
minutes) heat up of the spa.

Predetermine your anticipated usage patterns. If you will be heating intermittently, such as turning 
on the heater on Friday, and turning it off on Monday, then a quick heat up is required. Heaters add 
only 1C of heat per hour to the average pool. A larger heater is best for this usage pattern. If you 
expect to be maintaining a temperature by setting the thermostat, and maybe adding a few 
degrees in the evening or on weekends, then a smaller-sized pool heater can be used.

Use the chart below as a guideline in sizing a heater to your pool size. Factor in the usage patterns 
and other considerations above, and then consider going one size larger for good measure.

Size of Heater Gallons in Pool Pool Surface Area

100 - 200 BTU heaters 3 to 38 M3 (1,000 to 10,000 gals) Up to 28 m2 (300 sq. ft.)

200 - 300 BTU heaters 38 to 75 M3 (10,000 to 20,000 gals) Up to 47 m2 (500 sq. ft.)

300 - 400 BTU heaters 75 to 150 M3 (20,000 to 40,000 gals) Up to 75 m2 (800 sq. ft.)

400 BTU heaters 150 to 300 M3 (40,000 to 80,000 gals) Up to 112 m2 (1,200 sq. ft.)

MILLIVOLT VS. ELECTRONIC
The Differences between Millivolt Heaters and Electronic Heaters
Electronic Heaters have a pilot that lights only when needed. Similar to a modern gas stove, a 
small, electronic spark ignites the pilot when you turn the gas on. The pilot shuts itself off after the 
burners are lit. Millivolt heaters have a standing pilot. This means that a pilot burns all the time, like 
older gas kitchen stoves. Having a standing pilot (millivolt heaters) obviously wastes a small 
amount of gas. It can also attract bugs, rodents, and snakes seeking out the warmth it produces. 
Electronic heaters are microprocessor controlled. Circuit boards, similar to those found in modern 
PCs, are used to control and analyze the heater functions. This also allows for LED indicators for 
temperature and troubleshooting.
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Solar Heating and Blankets
 Solar heating is a very desirable way to heat your pool and spa for one simple reason: it’s 

free heat
 After the initial investment, the heat that raises the water temperature in your pool or spa is free. 

The sun provides the energy to generate the heat through the solar panels or solar blanket
 Solar blankets also prevent massive heat loss. When a pool or spa is covered with a solar 

blanket, the heating cost can drop by 70%
 Solar blankets serve a very useful role. Retaining heat is the most important one. A solar 

blanket will also help raise the water temperature a certain amount, but if you are expecting a 
solar blanket to heat your pool to more than 30C in the spring or fall, you will most likely be 
disappointed. Solar blankets are very effective in the summer, however, when you can expect at 
least a modest temperature increase

 The best way to store your solar blanket is with a roller, or a solar-blanket reel. The solar 
blanket is attached to the roller with straps, and is rolled up when the blanket is not in use. 
Most rollers have wheels that can be used to store the cover and reel when it’s party time 
or when you just don’t want it around

 When storing your solar cover for the winter, use a swimming pool cover cleaner and 
deodorizer. Do not leave the solar cover out in the weather during the winter unless it is in use 
(which is rare in many places)

 The best way to clean your solar blanket is to use a solar cover cleaner and disinfectant. Use 
these on a regular basis

 Never leave your solar blanket outside when the pool is winterized
 Remove the solar cover when you shock the pool, and leave it off for 2-3 hours after any 

chemical treatment

Solar Heating Systems
Solar heating systems usually have four basic components the pump, the filter, solar collectors, 
and a control valve. The pump takes the filtered water from the swimming pool or spa and sends it 
through the filter. The water goes from the filter to a flow-control valve. The valve regulates how 
much water goes to the collector panels. If there is too much water flow going through the solar 
panels, the water will not heat as fast as it could.

If the water travels slowly through the solar panels, it will get hot, then the hot water is mixed with 
pool or spa water, raising the water temperature. There are reports of “runaway” solar systems that 
have heated a pool over 35C, so depending on the weather, your geographical location, and the 
position of the swimming pool’s solar panels, you can elevate your pool to your desired 
temperature and keep it there. Solar heaters can also be used in conjunction with a conventional 
swimming pool heater, lowering heating costs by 60-70%.
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The use of a solar blanket will double the efficiency of your solar heating system. Solar heating 
systems can also be used to COOL the pool or spa in certain geographical areas. If the pool is too 
warm, the solar system can be set to run during the night hours, and to stay off during the daylight 
hours, lowering the water temperature.

Solar heating systems require very little maintenance. It is important to keep your water chemistry 
balanced and your filter in good operating condition. Since the water that goes into the solar 
collector comes straight from the filter, anything that bypasses the filter can potentially clog the 
solar collector. Water chemistry is just as important. Improper pH and calcium hardness can cause 
mineral build up in the solar collectors, and can also cause the plastic to become brittle. It’s a good 
idea to use scale inhibitor on a regular basis to prevent build up in the solar collector.

Winterizing Solar Heating Systems
Most solar heating systems have drain plugs to remove the water. It’s also a good idea to blow air 
through the collector to remove any trapped water. This is also the best opportunity to inspect the 
collector panel for damage, and to inspect the mounting. Make sure the solar panels are secure 
and ready for the winter. If you have any questions, contact solar-panel professionals for 
assistance.

Liquid Solar Blankets
A chemical with high molecular adhesion, liquid solar “blankets” form an invisible layer on top of the 
pool’s water surface. When the water is calm, the molecules form a barrier to heat loss. Although 
they don't heat the pool, these blankets can retain the heat from the day, or heat put into the water 
from a gas or solar heater, under the right (calm) conditions.

PUMPS AND MOTORS
Swimming Pool Filter Pumps
The heart of your circulation system, your pool pump, 
pulls water from one or more suction ports (e.g., the 
skimmer and main drain), then pushes it through the 
filter and heater (if you have one), and then back to 
the pools' return ports.

Contrary to the advice given when selecting a filter, a bigger pump is not always a good thing. 
Unless advised by a pool professional, or someone in the know that your existing pump was 
undersized, it would be wise to keep the same horsepower as you have now.

The horsepower should be listed on the nameplate of the pump motor (in very tiny letters—“hp”). If 
the motor nameplate is burnt or worn off, sometimes a part number of the impeller can reveal the 
hp of your pump motor.

If the existing pump has done you well, it’s easiest to plumb and wire with the exact same pump. 
The heights and lengths are the same, which makes the job a bit simpler.
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There are low head pumps for aboveground pools, and medium and high head pumps for in-
ground pools. "Head" refers to the flow rate, in a backwards kind of way.

 Aboveground filter systems and small in-ground pools should use a low head pump like a 
Maxim®, or Dynamo® or Power-Flo®

 Pools from 3 5 - 7 5  M 3  ( 1 0,000-20,000 gals.) can use a medium head pump like a Super 
Pump®, a Pinnacle®, or Cygnet®

 Pools more than 75 M3  could possibly use the high head pumps like Super II®, Challenger®, 
Ultra-Flo® or the Sta-Rite pumps®

 Pool/spa combos with at least 3 lines influent and 2-to-3 back to the pool, and 2-inch 
plumbing may be able to handle the ultra-high head pumps like North Star® and the Whisper 
Flo®

Remember to match the hp, pump type, and flow rate. Use flow-rate charts, as this is the only true 
way to compare pump to pump.

A pump that is too powerful could actually prevent filtration while damaging the filter and heater. 
Pipes or fittings could even be blown apart. When matching pumps to filters, check the design flow 
rate of the filter, from the nameplate. The average flow for the pump you select should be within 
10% of the filter's design flow rate.

Also, remember that a smaller hp motor is going to draw fewer amps, which is going to cost 
less to operate. If you are careful to match up flow charts, you could actually reduce the hp 
required while increasing the head of the pump. For instance, a ¾-hp Whisperflo® produces the 
same amount of flow as a 1½-hp SuperPump®. Therefore, you could replace one with the other, 
and electrical costs are nearly cut in half!

When selecting a pump, keep it close to the original specifications, and use flow-rate charts. Most 
systems could handle a small increase in pump size, especially if you are replacing the filter 
with a larger one. The water is moved by a brass or plastic impeller that is shaft-driven by an 
electric motor. On the way to the pump, the water is under suction or vacuum. After the impeller, 
the water is now under pressure until it is released into the pool.

There are three basic type of motors for pool use, Y, J, or C.

 A Y type motor has a square flange
 J type motors have a round flange and the shaft is threaded. These do not use a shaft extender
 C type motors use shaft extenders
 The motor type will be marked on the label

The ¾-2.0- hp motor is powered from a breaker on your electric panel (or fuse box) at 115 or 
230 volts. Usually, motors over 2 hp need 230 volts of power to operate, and smaller-hp pumps 
convert to accept either 115 or 230 volts. Aboveground units may plug into a 115V GFCI outlet. (Be 
sure to buy a pump that will match the correct voltage going to your existing power supply).

Electrical consumption will vary by area. However, manufacturers have been designing motors and 
pumps (the wet end) that are more efficient and consume much less energy than older pumps. The 
smaller the amp draw of the motor, the less expensive it will be to operate.

http://www.poolcenter.com/pumps_pacfab_dynamo.htm
http://www.poolcenter.com/pumps_hayward_powerflo_poolstor.htm
http://www.poolcenter.com/pumps_SUPERPUMP_poolstor.htm
http://www.poolcenter.com/pumps_SUPERPUMP_poolstor.htm
http://www.poolcenter.com/pumps_jacuzzi_cygnet.htm
http://www.poolcenter.com/pumps_super2_poolstor.htm
http://www.poolcenter.com/pumps_CHALLENGER_POOLSTOR.htm
http://www.poolcenter.com/pumps_poolstor.htm#PENTAIR_POOL_PUMPS
http://www.poolcenter.com/pumps_hayward_northstar.htm
http://www.poolcenter.com/pumps_WHISPERFLO_POOLSTOR.htm
http://www.poolcenter.com/pumps_WHISPERFLO_POOLSTOR.htm
http://www.poolcenter.com/pnlingopg5.htm#HP
http://www.poolcenter.com/pnlingopg5.htm#FLOW_RATE
http://www.poolcenter.com/pumps_WHISPERFLO_POOLSTOR.htm
http://www.poolcenter.com/pumps_SUPERPUMP_poolstor.htm
http://www.poolcenter.com/pnlingopg5.htm#I
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How Long Do Motors Last?
Motors last an average of eight years before needing either rebuilding or replacing. Noisy, 
screeching front and/or rear bearings will let you know when you need to do something.

Pump Troubleshooting Guide
Leaking pump: One very common problem is that the threaded fitting that carries water out of the 
pump shrinks and allows water to drip, run, and then spray. This can be replaced with a high 
temperature fitting to prevent its reoccurrence. Water may also leak from a worn-out mechanical 
seal. This seal is the separation between the wet end and the dry end (motor) of the pump. This 
mechanical shaft seal should be replaced as necessary.

Air in pump basket: The pump is meant to operate air-free. After some time, you may notice air 
in the basket, especially if you have a clear lid to observe such things. This can reduce filtering 
efficiency, allow dangerous air to build up in filter, and sometimes prevent your pump from catching 
prime (being able to move water). The problem is usually located around the pump, aboveground. 
Occasionally it’s necessary to look underground for the source of the air.

Sometimes air in the pump basket can be caused by something as simple as the water level being 
too low in the pool. You might also want to check the skimmer weir. This is a plastic flap/door at 
the throat of the skimmer that keeps the debris in the skimmer when the pump is off. If the skimmer 
weir is stuck, it can cause the skimmer to drain and take in air. Also, check that the pump 
basket lid is on tight and the O-ring is lubricated.

Pump is not pumping water like usual: Check your skimmer baskets for heavy debris. Make 
sure the pump basket is clean and properly positioned. Some types of pumps have a pump-strainer 
basket that locks into place to prevent the basket from floating and causing the pump to cavitate, or 
starve for water. Sometimes the pump basket is cracked, and allows debris to clog the pump's 
impeller. If the pump basket is cracked or damaged, it should be replaced. To check the impeller, 
turn off the motor, remove the pump basket, and reach into the volute to feel if it is clogged with 
debris. If you cannot feel for sure, you may need to remove the motor from the pump to inspect the 
impeller. Many times, you only need to remove a clamp band to separate the motor from the pump.

Noisy Motor: Inside of your pump's motor are a front bearing and a rear bearing. These bearings 
are sealed and cannot be re-packed or re-lubricated. They are replaced when they begin to 
scream and screech. Bearings can become damaged when the pump has run dry and overheated, 
or if the pump is put under high loads. Remove the motor from the pump, and turn it on. If it still 
screeches (while not pumping anything), it is going to be the bearings. Rebuild it, or better yet, just 
replace the motor.
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A noisy pump can also mean cavitation. This sounds less like screeching and more like grinding. 
This condition is caused by starving the pump for water. If possible, open more valves, or find the 
cause of the obstruction that is blocking water flow into the pump. It may be the impeller. Finally, 
noisy pumps can be the sound of components striking one another. The impeller can, on stub shaft 
models, come loose, and hit against the impeller housing. The internal fan can break and hit 
against the motor side. Both instances will resolve themselves. At 3,450 rpm, it won't take long 
for the fan to wear down or the impeller to chew right through the housing. These conditions are 
rare, and usually require a new pump.

Motor will not start or turn on: First, check that you have power. Is the breaker on? Time clock 
on? All switches on? Use an electric meter to be sure that the voltage is correct. Check that 
all electrical connections are tight and not corroded or shorted out by bugs or debris. The use 
of a meter or test lamp will check this with certainty. If there is power going all the way to the 
motor, the motor may have become shorted across its windings.

Motor hums but will not start: The impeller may be clogged with debris. Turn off the power, and 
spin the impeller shaft. If it won't turn freely, remove the motor from the pump and clean the 
impeller. If it does spin, check the capacitor. If it is a stub shaft- type motor, check that the 
impeller is not hitting the impeller housing.

The capacitor is the black cylinder on the back of the motor, although sometimes it is silver and 
mounted on top of the motor. Check the capacitor for white residue or oily discharge, or for bulging. 
Sometimes even a fine-looking capacitor can be bad. Replace with a new capacitor of the same 
rating.

Finally, low voltage can be the cause of a humming motor that will not start. New motors are wired 
for 220 volts, so if you hook it up to 110 volts, it will only hum, or cycle. On the other hand, 
perhaps one of the power leads is loose, or shorted. Check with a multimeter to verify the correct 
voltage, with a variance of 10% allowed.

Motor Cycling: If the motor runs for a short while, shuts itself off, and turns itself back on later, it 
may be overheating. Normal motor temperature is more than 60C (140F), so all motors run 
hot. However, a cycling motor may indicate that the thermal overload is kicking it off. If this motor 
was just replaced, make sure that the electrical supply connections are correct and the wire 
size is correct for the voltage it is carrying. Low voltage can cause overheating. Inadequate 
ventilation can cause overheating, so make sure that the air vents are unobstructed. Usually, old 
motors that suddenly begin to overheat will need to be replaced. They usually have a short inside, 
across the windings, and motors are just not rewound anymore as they were in the old days.
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INSTALLING A NEW PUMP
Plumbing in a new pump motor
Cut the pipes going into the front of the existing (old) pump, and the pipe coming out of the top. 
Important: Choose your cut location to allow room on either side of the cut to glue on a repair 
coupling. Remove the wires and the conduit adapter from the rear of the motor. Remove the MTA 
fittings threaded into the front and top of the old pump. Using Teflon® tape and perhaps silicone 
sealant, thread in the fittings you removed from the old pump. Note: Do not over-tighten! Turn only 
1½ turns past hand- tight. Using rubber mission couplings, PVC unions, or simple slip x slip 
couplings, reconnect the pipe you cut. On PVC fittings, use a good primer and good, fresh PVC 
glue for pressure applications.

WIRING A NEW PUMP MOTOR
First, screw in the conduit adapter onto the back of the motor. This adapter is usually removed from 
the old pump and screwed into the ¾" threaded hole where the wires enter the back of the motor. 
Some motors offer an additional port of entry on the top for wiring flexibility. Remove the back of the 
motor and run the wires in through the adapter, then tighten down the threaded connector to secure 
the wires and keep out moisture and insects. Notice where the wires enter the back of the motor, on 
the right side, a terminal board that has two brass screws for clamping down the two wires (lines) 
coming in. It doesn't matter which wire goes to which screw. Above the terminal board, there is a 
green screw for clamping down the ground wire.

All pump motors are wired from the factory to receive 230 volts. That is, two lines (wires) carrying 
115 volts each. Therefore, you need to know if you have 115 volts coming in, or if it's 230 
v olts. Usually 230-volt service will have two wires of the same color, (and one green ground wire), 
while 115-volt service will have perhaps one red (hot), one white (neutral), and one green. You should 
use a meter to be sure, but you could just look at the breaker. If two of the wires come off one 
breaker, then you have 230 volts. If one is connected to a breaker, and the other to the “neutral” Buss 
bar, then it is 115-volt service. Look at the voltage plate on the old motor and see how it was hooked 
up.

If you have 230-volt service, hook up the wires coming into the motor to the brass terminals as 
described above. If you have 115-volt service, follow the instructions on the motor label to 
switch the motor to receive 115 volts. This is a very easy switch of only one wire. Again, the 
motor comes factory-wired for 230 volts. If you are connecting 115 volts to it, then switch the motor 
first. Putting 230 volts into a 115-volt motor can damage the windings, and perhaps fail the motor.

After switching the motor to 115 volts, connect the power wires to the brass terminals as described 
above (again, it doesn't matter which wire goes to which screw).
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REPLACING THE MOTOR 
Having learned how to remove and break down a pump and motor in the previous sections, 
replacing any of the components is simply a matter of disassembling the pump down to the 
component that needs replacement, getting a replacement part, and reassembling the unit. Of course, 
if the entire pump and motor is to be replaced, you purchase the replacement as a unit and plumb it in 
as previously described.

Sometimes the motor will trip the circuit breaker when you try to start it. If this happens, it’s 
usually because there is something wrong with the motor; however, it could be a bad breaker or one 
that is simply undersized for the job and has finally worn out.

Here is the procedure to replace the motor:

 Break down the unit as described in the section below on changing a seal. Remove the shaft 
extender by removing the Allen-head setscrews and pulling the extender off the motor shaft. 
Sometimes this might need persuasion. Use your large flat-blade screwdriver to pry the 
extender away from the motor body. Sometimes corrosion will eat away at the setscrews 
and extender—if it is too tough to remove, replace it

 Before sliding the shaft extender on the new motor, clean the motor shaft with a fine emery 
cloth you may find in a copper-pipe solder kit. Apply a light coat of silicone lube to the shaft. 
When you put the extender on the motor shaft, the setscrews go into a groove that runs along 
the shaft. This groove allows the screws to grip and not slide around the shaft

 Now slide the new extender in place, lining up the setscrews along the channel, but do not 
tighten the setscrews. When you have reassembled the bracket and seal plate, seal, and 
impeller, you can adjust the impeller so that it just barely clears the seal plate face, and then 
tighten the setscrews. Be sure the impeller is screwed tightly onto the shaft extender before 
making this adjustment. If it is loose, when the motor starts it will tighten the impeller by turning 
it tighter against the extender, thereby tightening it against the seal plate, seizing up the unit

 Secure the shaft extender with your pliers or 3/8-in. box wrench and lay a rag over the 
impeller. Hand tighten it firmly. Reassemble the remaining pump parts and/or re-plumb the 
entire unit back into place

 Follow wiring instructions above, on installing new pumps

Lubrication
A lot of air in the pump, or problems with the loss of prime, are due to the lack of lubrication on 
the pump lid O-ring. Lubricants like Magic Lube® (Teflon®- based) or Jack's Lube® are always a 
good choice. Remember that a little dab will do the job. Never use a petroleum-based product 
(e.g., Vaseline) for lubrication on O-rings. Inspect the pump O-ring for cracks, splits, or pinch 
marks. Finding little problems can prevent big problems from occurring.
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REPLACING THE MECHANICAL SHAFT SEAL
All pumps have seals to prevent water from leaking out along the motor shaft. When these wear out 
due to overheating, vibration, or a sudden change in water pressure, you will need to replace the 
pump shaft seal. The first thing to do is to turn off the electricity to the motor at the circuit breaker.

 To access this seal for replacement, remove the bolts that hold the pump halves together. It is 
not necessary to remove the entire pump from the plumbing system

 Grasp the motor and pull it and the bracket away from the pump volute. Wiggle it slightly from 
side to side as you pull back to help break this joint

 Using pliers or a wrench, hold the shaft extender to prevent it from turning. Unscrew the impeller 
from the shaft extender using an impeller wrench. You can also wrap a rag over the face of the 
impeller so you don't cut yourself, and twist it off by hand. As a last resort, hold a large 
screwdriver against the impeller and tap it gently with a hammer. Use care not to damage the 
impeller or allow the screwdriver to slip and injure you

 Remove the four bolts that hold the bracket on the motor. If needed, use a hammer to gently tap 
the bracket away from the motor

 Remove both halves of the old seal. Notice how each half is installed so you get the new one 
back in the same way. One half is in the back of the impeller and is easily popped out with a flat-
blade screwdriver. The other half is in the seal plate and motor bracket unit. Lay the bracket on 
your workbench with the seal on the bottom. You will see the back of the seal through the hole 
in the seal plate. Using the flat-blade screwdriver once again, put the tip on the back of the seal 
and tap it with a hammer. It will pop out easily

 Install the new seal. First, look up your pump in the manufacturer's literature or supply house 
catalog to determine what model seal you need. Clean out the seal plate and impeller where 
you just removed the old seal. Use an emery cloth or a small wire brush and water. Dry each 
area and apply a small amount of silicone lubricant to help the new seal slide into place. Install 
each half of the seal the same way you removed the old one, with white ceramic of one-half 
facing the glazed carbon ridge of the other half. Use care in installing not to damage, nick, or 
soil the face of either seal half

 With regard to gaskets, when you break apart a pump, the old gasket usually won't reseal. 
Clean all of the old gasket off the seal plate and volute. Scrape it clean, if needed, with a flat 
blade screwdriver. Now reassemble the pump the same way you took it apart, placing a new 
gasket between the pump halves

Check for leaks by starting the pump, and let it run several minutes. A fresh paper gasket might leak 
for a few minutes until it becomes wet and swells to fill all the gaps, but it should stop leaking after a 
short time. If your job does leak, take it apart and go over each step again, making sure the seal 
halves are seated all the way, and that there is no corrosion or debris in the impeller or seal plate that 
might prevent the new seal from seating completely. You may add Blue RTV silicone sealant to help a 
paper gasket.
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In some pumps where the parts are assembled differently, follow the same steps. The clamp is 
removed to disassemble the pump halves, and you must remove the diffuser to get to the impeller. To 
remove the impeller, you can grip it with your hand and twist it off, but the trick with these units is to 
stop the shaft from spinning as you twist off the impeller. There are air vents in the motor on the 
end closest to the pump itself. Look in and you will see the motor shaft. Place a flat-blade 
screwdriver in one of the air vents and wedge it against the shaft to keep it from turning.

Alternatively, you can remove the end cap and look inside as you twist the impeller. You will see the 
back end of the shaft, with the start switch attached. Since this switch is fragile, you must remove it 
(one screw) to access the slotted screw in the back end of the shaft. Place the screwdriver in the 
screw to keep the shaft from turning as you remove the impeller, or use an 11 mm (7/16-in.) wrench 
on the back of the shaft.

Instead of a gasket, some pumps use an O-ring. Clean this and lubricate it before reassembling. If it 
has stretched and it seems like there is too much O-ring for the channel in the volute, try soaking the 
gasket in ice water for a few minutes to make it shrink a bit.

Some pumps use a plastic impeller with a housing that holds half the seal in place. If the pump has 
run dry and overheated the pot, this housing might be warped, and the seal will not fit tightly. The only 
solution is to replace the impeller. This is a common problem with automatic cleaner pumps, which are 
not self-priming.

Remember to use only non-hardening silicone lube like Magic Lube® on all pool and spa work. Make 
sure not to use Vaseline or other lubricants that are made of petroleum, which eat away some plastics 
and papers.

Clogged Impeller
When pressure is high, the filter is dirty. When pressure is low, the pump basket is dirty. If the 
basket is clean, yet pressure and flow is still low or surging, you may have an air problem, or the 
impeller may be clogged. Something prior to the filter is obstructed.

Follow these steps to unclog an impeller:

 Shut off power. Remove the motor and seal plate from the pump. Sometimes this is one 
clamp that holds the motor to the pump, or some pumps have nuts or bolts

 Stand the motor on its end, remove any diffuser or impeller shroud, and using needle- nose 
pliers or a thin screwdriver, remove the clog. Run some heavy wire through the vanes of the 
impeller

 Reassemble the pump snugly and tightly. Fill the pump pot with water. Restart the pump. 
Pressure should then rise

Replacement of Filter Pump
When replacing your motor, you may opt to install a high-efficiency pump (one that is sized 
correctly for your filter). This will reduce energy consumption and/or increase skimmer suction to 
make the pool easier to keep clean.
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Booster Pumps
You may have an automatic pool 
cleaner that requires a booster 
pump. It looks different from your 
filter pump because it doesn't have a 
strainer basket; all else is the same. 
However, it should last longer if it's 
being used only a few hours per day.

Never operate the booster pump 
without the filter operating and 
providing a constant flow of water. If 
you have time clocks, synchronize 
them to ensure this doesn't happen. 
Otherwise, you will probably burn up 
the shaft seal, and possibly damage 
the bearings.

Blower Motors
If your pool has an attached spa, you 
may have a forced-air blower motor 
sticking up above water level. This is 
connected into the spa jets (return 
lines) to provide turbulence and air 
therapy.

If your blower motor is not working or 
is very noisy, it may need rebuilding 
or replacing.

Before calling for service on any 
motor, check that the switches on the 
motor are on, the breakers are on, the 
spa side or indoor remote controls are 
on, and the timer is on.
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BACKWASH VALVES
Types of Backwash Valves
Push-pull Valves
Push-pull valves, also called slide valves, mount on to bulkhead fittings on the side of a sand or 
DE filter. The advantages of a push-pull valve are that they are simple to use, simple to 
understand, have very few parts, and are less restrictive to water flow than multi-port valves.

Push-pull valves use a plunger with two disks. The only action is to either pull the handle up, or 
push the handle down. Sand filters usually operate in filter mode with the plunger in the up 
position, and backwash by pushing the handle down (always shut off the pump before changing a 
backwash valve). DE filters are usually in filter mode when the plunger is down, and can be 
backwashed by pulling up on the handle.

When you pull up or push down on the plunger of a push-pull valve, you are reversing the direction 
of water into and out of the filter.

How long do I backwash my filter for? Backwash until the water out of the waste line runs clear, 
usually about 2-3 minutes. You may need to add water to the pool before or after backwashing. On 
a DE filter, the last step is to add the fresh DE powder to the filter, through the skimmer.

When do I need to backwash? Backwash when the pressure gauge indicates a pressure rise of 
8-10 PSI above the clean, or start-up pressure.

Maintenance for slide valves: Lubricate the valve O-rings at least once per year. Remove the 
plunger from the valve body and apply a Teflon®-based lubricant like Magic Lube®.

Slide valve leaks out the waste line: You most likely have "blown a gasket". Remove the plunger 
from the valve body and inspect for broken or missing O-rings.

Multiport Valves

The multiport valve, also called an MPV valve, mounts on to bulkhead fittings on the side of a 
sand or DE filter. The advantages of multiport valves are that they have more options than simply 
“filter” or “backwash”

PLUMBING AND VALVING
Some pool plumbing can take confusion to new heights. Eventually, every pool needs to have the 
suction-side (before-pump) valves, and the pressure-side (after the filter) valves replaced.

Once you understand the flow and name of each pipe above the ground, label them with permanent 
marker or fingernail polish. Use names and arrows and make other small notes as necessary on the 
pump, filter, gauge, time clock, etc.

If you live in the Sun Belt, particularly the Southwest, aboveground pipes are painted to protect the 
PVC from the harsh sun. In the Northern reaches of North America, pipes, valves, and equipment are 
winterized to protect from ice expansion.

http://www.poolcenter.com/service_repair_supplies_sealants_lubricants.htm
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Jandy® valves and push-pull valves should be lubed every year. Use Teflon®-based lube, like Magic 
Lube®, for Jandy® valves, and silicone-based lube, like Magic Lube II®, on push-pull valve O-rings. 
These O-rings are lubricated by removing the "plunger" from the valve body, sometimes forcefully 
done, lubing heavily, and re-inserting. Jandy® "Gray" valves have grease caps that can be filled 
with lube without disassembly, or the eight 8 screws can be removed (and must be on early 
"White" Jandy® valves), and the diverter face heavily lubed.

Leaking Backwash Valves
Multiport and push-pull valves have a port on them where backwash water exits. These are 
used on sand and DE filters. If you have a leaking push-pull valve (also called a slide valve), 
chances are you just need to replace an O-ring on the plunger. If your multiport (usually six-
position) valve is leaking out the waste port (and possibly making a coiled blue snake of hose), 
then you may have a need for spider- gasket replacement.

First, shut off the pump and try moving the valve handle slightly, which may reset the gasket or 
flush out debris. Sometimes, you can kind of "reset" the valve by jiggling the handle. Eventually, 
you'll need to replace the gasket, or the entire valve (a much easier job). If the multiport instead 
leaks up and out, from around the valve handle, then this indicates a need to replace the spring 
and/or Teflon® washer.

Air Is Getting into the System
Small leaks in underground suction piping can result in a loss of pressure and air being drawn in 
where water should flow. If your pool was built using "Black Poly" piping or flexible PVC 
underground, it's especially likely that you will experience some problems with this at some point. 
However, usually, the air leak is found to be something simple and aboveground.

Although the pump is meant to operate air-free, air may appear. This can reduce filtering efficiency, 
allow air to dangerously build up in filter, and prevent a pump from catching prime (being able to 
move water). Air in the pump basket can be caused by a simple thing like a low water level being in 
the pool. Check the skimmer weir, the plastic flap at the throat of the skimmer that keeps the debris 
in the skimmer when the pump is off. The skimmer can drain and take in air if the skimmer weir is 
stuck. Also, check that the pump basket lid is on tight and the O-ring is clean and lubricated. Also, 
check that all plugs are tight.

Locating an Air Leak
In locating an air leak, shut off the motor when it's under full pumping head pressure, and look for 
water to spray back out of the void where the air was entering. You have to be quick to catch this 
spray-back; this void will always be before the impeller. After the impeller is "the pressure side." 
Any leak or void here will leak water out. Any leak or void prior to the impeller (in front of the pump 
impeller) will draw air in when the pump is on.

The pump will "pump" air if it can; it is the path of least resistance, so, your system needs to be 
almost airtight to run properly. When you find this void, patch it with epoxy putty or silicone, or 
replace the part if needed.
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If that didn't work, use a Drain King®. This connects to a garden hose and puts the line under 
pressure. Putting this in the skimmer, you can turn on the hose and pressurize the line backwards 
(great for clearing clogged pipes). Remove the pump lid and use a plug at the pump entrance. This 
will allow pressure to build up in the line and squirt out at the leak. Many suction-side leaks found in 
this manner are then repaired with pool putty, or a more permanent plumbing repair/pipe 
replacement can be made.

Air leaks can also be attributed to any of the valves on the suction plumbing. Old brass gate valves, 
in addition to being troublesome and time consuming, tend to leak after many years of use. Air 
could also be entering through any glue joint or threaded joint in the plumbing before the filter 
pump.

The Pool Is Losing Water
If your pool loses water only when the pump is on, the leak is probably on the pressure side. The 
leak detection process pinpoints the area under suspicion, where the appropriate repair can be 
made. If the pool loses water only while the pump is off, look toward the suction side. In addition, if 
it leaks all the time, it could be anywhere. It is important to repair leaks to prevent erosion of earth 
that may be supporting key areas of the pool and equipment. In addition, leaks can waste 
hundreds of gallons of filtered, heated, and chemically treated water.

Ball Valves
A common variety of pool valves is the ball valve. They are relatively inexpensive to purchase, and 
simple to use. They can be a good replacement for gate valves.

Combination Valves
The most common variety of valves found on pool plumbing, combination valves, are also known 
as Jandy® valves or Compool® valves. They are easier to use than other types of pool valves, 
and newer models require no lubrication.

A removable lid makes these pool valves serviceable in the event of a clog or the breakage of 
internal parts. The three-way design allows for plumbing flexibility and simplicity.

FILTERS
There are three main types of swimming pool filters: sand filters, DE (Diatomaceous Earth) filters, and 
cartridge filters. The suitability of a filter to a pool can have more to do with size than with type. Always 
go at least one size larger than you think you need.
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SAND FILTERS
The sand in a sand filter (#20-grade silica sand; 45-55 mm) is specially graded to trap particles in the 
20-100 micron range. As a sand filter collects dirt, its efficiency increases, trapping more dirt. When 
your pressure gauge shows a reading 8-10 PSI over its clean, start-up reading, it’s time to backwash 
the captured dirt out of the filter.

"They say" that a sand bed should be replaced after seven years. Gradual loss of efficiency may be 
hard to notice. If your filter requires frequent backwashing, every week or two, the sand bed may be 
"mudballed," or it may be "channeled". It may also "calcify" with calcium deposits. Other water-
balance problems may also contribute to sand deterioration, but a properly sized, efficient filter could 
go more than 10 years between sand changes.

Use of biguanide chemicals (e.g., Soft Swim® or Baquacil®) require annual cleaning of the sand to 
prevent it from "gumming-up". High amounts of bather oils can also gum-up a sand bed. The years of 
a pump forcing water over the grains also wears away the sharp edges of the sand. Such sand 
becomes more circular, and traps dirt less efficiently.

Remember that, for sparkling pool water, you need the trio of sanitation, filtration, and circulation. If 
one of these areas is lacking, the water won't look so hot. So, if you've kept very good chemical 
maintenance and your circulation is good, you may have a filter problem. Is the filter sized properly? 
Many filters of the 70s and 80s were grossly undersized. The trend now in pool filtration is "Go Big 
Early."

Adding a small amount of aluminum sulfate, or "alum," through the skimmer will form a gelatinous 
layer on top of the sand bed, useful in cleaning up an undesirable water condition. You can also 
add a small amount of DE powder or other filter media.

How and When to Backwash a Sand Filter
When the pressure gauge is reading 8-10 lbs. above the clean, starting pressure (after 
backwashing), it is time to backwash the filter. This process involves turning a valve so that the 
water will flow through the filter backwards, flushing out the dirt. Sand filters can have either a 
push-pull valve (also known as a slide valve) or a multiport valve. The multiport valve has multiple 
ports on the valve, usually six positions:

 Filter: Keep it here 99% of the time, except when backwashing, rinsing, or wasting
 Rinse: Use this setting for 20 seconds after backwashing to rinse the tank
 Recirculate: Use this if the filters broken, at least you're circulating.
 Backwash: Use this setting to reverse the flow in the filter and send water out of the waste 

line. Make sure valves are open, or hoses are rolled out
 Closed: Use this setting to close off flow from the pool, usually to work on the equipment. Do 

not operate the pump with the valve in closed position
 Waste/drain: This is another filter bypass setting, but this setting sends the water out of the 

waste pipe (hose), instead of returning it to the pool. This setting is used to lower the pool water 
level or to vacuum waste

A properly sized sand filter should, in most cases, be able to operate continuously for a period of 
four weeks between backwashing. A "filter run" of less than four weeks may indicate sand 
problems (or sizing problems).
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Backwashing a Sand Filter with a Multiport Valve
 Shut off the pump motor
 Press down on the valve handle; rotate valve from the Filter to the Backwash position
 Roll out any backwash hose, or open any waste-line valves
 Open the air bleeder assembly on the filter, and turn the pump on
 Watch the pressure gauge for backpressure, and the hose for kinks. Be prepared to shut the 

pump off quickly
 After the hose fills with water, run for 2-3 minutes or until the water runs clear
 Shut off the pump motor and move the multiport valve handle to the Rinse position. Run on 

Rinse for 15-25 seconds
 Shut off the pump motor and move the multiport valve handle to the Filter position
 Turn the pump back on and note the lower pressure. Roll up the backwash hose

Backwashing a Sand Filter with a Slide (Push-Pull) Valve
 Shut off the pump motor, roll out the backwash hose (if you have it)
 Twist to unlock the plunger T-handle; pull/twist the plunger upwards 2-to-3 inches
 Open the air bleeder assembly on the filter
 Turn the pump on
 Watch the pressure gauge for backpressure (+40 PSI), and the hose for kinks. Be prepared 

to shut the pump off quickly
 After the hose fills with water, run for 2-to-3 minutes, or until the water runs clear
 Shut off the pump motor and push the T-handle back down into the locked position
 Turn the pump back on and note the lower pressure
 Roll up the backwash hose

Sand Is in the Pool
If it hasn't blown in, or been carried in on the feet of swimmers, it is likely coming from the filter. A 
broken lateral or standpipe may be the cause. You'll need to empty the tank, locate and make the 
repair, refill with fresh sand, and test.

Replacing the Sand Bed
To replace filter sand, you'll first need to empty out the existing sand. One method is to spread a 
tarp out beneath the filter drain assembly. Then remove the entire assembly, turn on the pump, 
and step back. The water pumping through the filter will remove most of the sand out the drain 
hole. Another method is to remove the drain plug only and allow the filter to drain for several hours 
or days. Then, remove the top dome or multiport valve.

If you have the Triton-style dome on the top of the filter, you'll need the octagonal dome wrench to 
remove the dome. Once the dome is removed, gently twist the baffle/pipe out of the way so you 
can get a scoop to the sand.
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If you have a top-mount multiport, you may need to cut some pipes to remove the valve. You can 
reconnect them later with unions or couplings. Once these pipes are cut, the clamp band 
connecting the valve to the filter is removed, and the valve pulls straight up and off. Plug, or tape, 
or cover the standpipe so you don't spill sand in it. Then you can use a shop vacuum to suck out 
the sand, or you can use a small cup to scoop out the sand.

Be very careful as you scoop or suck, not to knock or break the laterals at the bottom of the 
tank. They can be brittle when they get older, and it may be wise to replace laterals at the time you 
replace the filter sand. Use a hose to wash out the sand beneath the laterals. When the tank is 
empty of sand, replace the drain assembly, using silicone sealant on the threads. Then add 
enough water to cover the laterals, so the new sand pouring in won't crack them.

Again, if you have the top-mounted multiport, cover the standpipe opening. If you have a side-
mounted filter valve, gently push the intake baffle to one side, or wrap the baffle with a small 
plastic bag to keep the sand from entering the pipe as you pour it in. 

Use only specially graded pool filter sand (#20-grade silica sand, 45-55 mm). On top-mounted 
multiport filters, use care to keep the lateral/hub assembly in the center, and on the bottom of the 
tank. After each bag of sand is added, make sure it is still centered. It may be useful to have a 
helper hold the standpipe in place while the sand is added.

Add the recommended amount of sand only; more is not better! If you don't know this info, contact 
your dealer or manufacturer. Most tanks are filled only about ⅔ of the way full, to leave enough 
"freeboard" space on top. When full, lube the O-rings and reassemble the filter top. Make sure 
the lid is very secure; lids that blow off can be very dangerous. It's a good idea to replace the O-
ring on the filter domes.

When the filter is started up, start up on the Rinse setting first (if you have a multiport valve). 
Then backwash and rinse again. If you have a push-pull (slide) valve, backwash first, this will 
prevent putting a lot of "sand dust" into the pool after a sand change.

The Sand Filter Is Leaking
Sand filter tanks rarely leak themselves. However, leaks often occur in and around the multiport 
interface. A common complaint is that water is leaking out of the backwash port of the multiport 
(six-position) valve. Slight adjustments of the handle may temporarily solve this problem. A more 
permanent repair may necessitate replacement of the spider gasket inside of the multiport. You 
may also have leakage up around the middle of the handle on the valve, which external 
adjustments rarely fix. This usually requires replacement of a Teflon® washer, and sometimes the 
spring as well.

You may have a push-pull valve (slide valve) instead of a multiport valve. Leaks can occur through 
the top of the index plate, or out of the backwash line. It is an easy inspection to determine which 
O-rings need to be replaced. Leaks can also occur at the bulkhead unions where the valve 
attaches to the side of the filter, or around the threads on a top-mounted multiport. The drain 
plug can leak if not secured tightly or properly sealed.
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Replacing Sand Filters
A new filter may be needed if your current filter is outdated, difficult to use or parts are hard to 
find. If the filter tank has cracked, usually from freeze damage, or possibly from closing off return 
valves while the pump was running, a new filter is in order. Replacement is usually simple, with 
just a few plumbing fittings needed.

DIATOMACEOUS EARTH (DE) FILTERS
The DE filter is the most efficient type of pool filter on the market. It can trap particles down to 3-5 
microns, well below what the naked eye can see. 

A DE filter requires the operator to add DE powder to coat the filter grids inside of the filter tank. This 
widely available, inexpensive powder is actually composed of the microscopic skeletons of diatoms, 
an ancient, subaquatic creature. Under the microscope, these skeletons appear to be tiny sponges. 
This is where the dirt is trapped in your filter. The powder, which is added at your skimmer, 
dissolves in the pipe on its way to the filter tank.

When it reaches the grids, which are covered with a nylon-type of fabric, the powder stops, coating 
the grid. The water continues to pass through, first through the powder, then the fabric-covered grid. 
As the water passes through the DE and enters the grid, it leaves the dirt, trapped in the DE powder 
"cake" or coating.

The DE powder is what filters your pool water in a DE filter. Do not operate your pump without 
having the DE powder coating the grids, or you will see your pressure rise very quickly. If left in this 
manner, the grids could become damaged.

An annual breakdown of the filter is necessary to thoroughly clean DE filter grids. It is very important 
that all DE filters have this done at least once per year. Filter grid fabric can become clogged with 
calcium/mineral deposits and oils.

If using biguanides (Soft Swim® or Baquacil®), you will need to twice annually perform a very 
thorough cleaning to prevent the filter from gumming up. 

Thorough cleaning is accomplished by turning the pump off and draining the filter. Remove the tank 
top half, and remove the grid assembly. Hose the grid assembly thoroughly. For a more thorough 
cleaning, also soak the assembly in TSP (trisodium-phosphate) or another cleaner, with warm water, 
in a trash can. If you use Baquacil® or SoftSwim®, you can soak the grids in a 10% muriatic acid 
solution for a few minutes. Either way, rinse the grid assembly thoroughly before reinstalling the grids 
into the tank.
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Backwashing a DE Filter
As the pressure gauge on a DE filter increases, flow rate decreases. Eventually, the flow rate will 
allow the water quality to suffer. You will need to backwash the filter to remove the DE that is 
clogged up with the dirt. As with sand filters, a need for backwashing occurs when the pressure 
gauge reads 8-10 PSI higher than its clean reading. 

When backwashing a DE filter, do the "process" several times. That is, backwash until the water 
runs clear, move the multiport valve to Filter, and run it for 5-to-10 seconds, and then 
backwash again until the water runs clear, this may take 3 or 4 times.

Always remember to shut off the pump before turning your multiport valve or your push-pull valve. 
Each time you go through the cycle of filter/backwash/filter, you will get more dirt/ DE out of the 
filter, giving you a better, more thorough backwash.

Also important in ensuring an effective backwashing is to make sure skimmer baskets and 
pump baskets are clean to allow for full flow entering the filter.

Important: After backwashing a DE filter; add a new application of DE filter powder to the filter by 
pouring it into the skimmer.

A properly sized DE filter should be able to operate continuously for a period of four weeks 
between backwashing. A "filter run" of less than four weeks may indicate grid problems (or sizing 
problems). It may be time to clean the grids.

See below for specific steps in performing DE-filter backwashes with different valves.

Backwashing a DE Filter with a Multiport Valve
 Shut off the pump motor
 Press down on the valve handle and rotate the valve from the Filter to the Backwash position
 Roll out any backwash hose, or open any waste-line valves
 Open the air bleeder assembly on the filter
 Turn the pump on
 Watch the pressure gauge for backpressure, and the hose for kinks. Be prepared to shut the 

pump off quickly
 After the hose fills with water, run the filter for 2-3 minutes or until the water runs clear

Shut off the pump motor and move the multiport valve handle to the Rinse position. Run on Rinse 
for 5-to-10 seconds. Shut off the pump again, and move the handle back to Backwash. Turn on 
the pump again until the water runs clear.

Continue in this fashion 3-to-4 times, alternating between Backwash and Rinse, to ensure a 
thorough backwash.

 Shut off the pump motor and move the multiport valve handle to the Filter position
 Turn the pump back on and note the lower pressure. Roll up the backwash hose
 Add about .5 kg. (1 lb.) DE powder per square meter (10 sq. ft.) of filter area. Look on the filter 

tank for information if necessary
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Backwashing a DE Filter with a Slide (Push-Pull) Valve 
 Shut off the pump motor, roll out the backwash hose (if you have it)
 Twist to unlock the plunger T-handle, and pull/ twist the plunger upwards 2-to-3 inches
 Open the air bleeder assembly on the filter
 Turn the pump on
 Watch the pressure gauge for backpressure (+40 PSI), and the hose for kinks. Be prepared 

to shut the pump off quickly

After the hose fills with water, run for 1 or 2 minutes, or until the water runs clear. Shut the filter 
off and push the handle back down. Turn the pump on and run in the Filter position for 15 
seconds. Then shut the pump off and backwash again for 1 minute. Filter again for 15 seconds, 
and then perform another 30-second backwash.

 Shut off the pump motor and push the T-handle back down into the locked position
 Turn the pump back on and note the lower pressure. Roll up the backwash hose
 Add about .5 kg (1 lb.) of DE powder per square meter (10 sq. ft.) of filter area. Look on the filter 

tank for information if necessary

There Is DE Powder in the Pool
You have either holes in the fabric of the grids, or a crack in the manifold that holds the grids. It can 
also mean a broken air bleeder tube or assembly. Finally, DE in the pool can mean that the 
multiport or push-pull valve is allowing powder to bypass the filter. You will notice this mostly when 
adding new DE powder after backwashing. The best method to determine the cause is to remove 
the grids, and to clean and inspect the grids and filter thoroughly.

The Water Quality Is Poor
It could be a problem with your multiport or push-pull valve. The valve could be allowing water to 
bypass the filter and return to the pool unfiltered. Perhaps you are not running the filter long 
enough. Perhaps there is not enough DE powder in the filter, or too much. You may also need to 
backwash the filter or remove the grids and clean them manually. Poor sanitation, poor water 
balance, and pool circulation could be another cause, and it could have nothing to do with the 
filtering at all.

How Long Should I Run the Filter Each Day?
Run the filter as much as needed. Careful experimentation will show when the water quality begins 
to suffer. Many people with smaller, older filters and pumps run their systems 24 hours per day. 
The average is about 16 hours. It depends on your system. Undersized? Old? High pool Use? 
Large Debris Load? Heavy Sunlight? Any of these factors may  call for extra filtering. Being 
frugal with electricity may cost you more in chemical.
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The Filter Is Leaking
Most DE filters have a bellyband clamp with a large O-ring between tank halves. The O-ring 
can become distended or flattened and may need to be replaced if water is dripping from the 
center clamp.

Caution: Do not remove the center clamp while the pump is running, and without first releasing 
pressure inside the tank. You may notice your multiport valve leaking in one or more areas. If your 
push-pull valve is leaking out of the backwash port (where the hose attaches), the plunger either 
needs replacement, or a new set of O-rings.

CARTRIDGE FILTERS
The filter of choice for most spas, and many smaller aboveground pools, the cartridge filter is enjoying 
a resurgence in popularity. The cartridge filter element, an aquatic version of the pleated air 
cleaner in your car, traps dirt and particles of 25-100 microns in size. The cartridge is removed from 
the tank and hosed thoroughly, top to bottom, with a high-pressure hose to remove dirt when the 
pressure gauge rises 8-10 PSI above its clean reading. Some people even take their cartridges to 
local self-serve car washes for cleaning.

Each time the filter is cleaned, some of its filtering ability is reduced. The cartridge should be 
replaced every 2-5 years, depending on the work it was asked to do. If the filter was undersized, and 
had some algae and tree debris every year, for example, then it may last only 1-2 years. Nicely sized 
cartridge filters can operate for six months between cleanings.

Backwashing a Cartridge Filter
There is no backwash valve on a cartridge filter because today's pool filter cartridges aren't built for 
backwards flow. Instead, the pump is shut off, the air bleeder is opened, the lid is removed, and 
the cartridge is removed and hosed thoroughly top to bottom, and replaced.

It's a bit of a pain to do, but if the filter is sized properly, it should only require cleaning about twice 
a year. Another advantage is that cartridge cleaning doesn't waste as much water as backwashing.

Soaking the cartridge in a TSP (trisodium-phosphate) or similar solution prior to hosing will improve 
the quality of cleaning. Do not use TSP if you utilize Baquacil® or Soft Swim® for sanitation.

The use of a clarifier or chitin product like Sea-Klear is a great help to a cartridge filter. 
Some people also increase the filter efficacy by adding a small amount of synthetic filter-aid 
powder (1 or 2 cups) through the skimmer. DE powder is not recommended by most 
manufacturers, as it can clog the pores of the cartridge.

Cartridges are not intended for use in larger swimming pools due to their disposal / replacement, 
maintenance difficulty (no backwashing), and low efficiency. However, for pools under 30,000 
gallons, there are some effective filters like the Hayward C-4000®.
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ROBOT CLEANERS
Overview
Robot cleaners are self-contained electric cleaners put into the pool only when there is a need for 
cleaning. Common brand names include Aquabot®, Dolphin®, and AquaVac®. A transformer is 
plugged into a wall outlet, and a long cord (around 15 m/50 ft.) from the unit plugs into the 
transformer and receives low-voltage power to operate the cleaner. This power operates two 
motors: a pump motor that draws debris into the unit's filter, and a drive motor that moves the 
unit around the pool.

The advantages of owning a robot cleaner include their self-contained filter, which is easily 
cleaned. They also do quite well with their coverage. Some units are computer chip controlled, and 
some even have remote controls so you can steer the unit from a lounge chair. Being that they are 
the only cleaners not attached in any way to the pool's circulation system, they produce no 
resistance or back pressure on the filtering.

The Unit Is Not Moving
Is the indicator light glowing on the transformer? If not, be sure that the transformer is turned on 
and that the three- volt fuse is not blown (the indicator light can be glowing even though the 
fuse is blown). Check the electrical outlet with another electrical appliance to be sure that power is 
available. If power is available, and the fuse is good, try wiggling the power cord plug from the 
unit to the transformer. Older units may begin to short out at the plug; a new plastic female plug is 
available.

Inspect the unit itself while it's partially underwater. Is the pump motor receiving power? Is there 
water gushing out of the top of the unit? This would indicate that power is reaching the unit. Is 
the pulley on the drive-belt side turning? If the pulley is not moving, this could indicate a shorted 
motor or a corroded drive T, which would also require motor replacement. Are the drive belts 
tight and in good repair? Drive belts become stretched and weaken over time. If your belts are 
"skipping" and are not locked into the grooves of either the drive pulley or the wheel tubes, they 
may need to be replaced.

Check that the wheel tubes are in proper position, with bushings in place on either end. If the tubes 
are not straight, the drive belts will not be tight.

Do not pull the unit toward the side of the pool, or lift the unit out of the pool by the power cord. Try 
to reach into the pool and lift the unit only by the handle.

The Unit Is Not Pumping
If the unit moves, but does not pick up any debris, lift the unit up near the surface of the water. 
Does water gush out of the top? If not, the pump motor may be shorted. Unplug the unit and pull it 
out of the water. Remove the vent cap on top of the unit and check that the impeller does not have 
string wound around the base. Turn the impeller by hand to check spin. Plug in the unit and 
check t h e  spin. If there is no spin, the pump is probably shorted. Another indication that the 
pump motor is not working properly is if the unit won't climb the walls very far before falling off. The 
pump motor provides the suction for climbing.
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AUTOMATIC CLEANERS
Suction-Side Cleaners
These are cleaners that attach to the suction side of your plumbing. The suction side refers to 
the pipes and fittings that bring water out of the pool to be filtered—the water that is being 
"sucked" out of the pool by the filter pump.

These cleaners attach to one of the suction ports at the pool. Usually, this port is the skimmer, or 
your pool may have a separate vacuum port where the cleaner's hose can attach. With the hose 
attached and the filter pump running, suction is created on the underside of the cleaner.

The cleaner moves randomly or automatically around the pool with motion created by a device that 
gives a stop/start pulsing of water. As the unit travels, debris is sucked up through the neck and 
then the hose, past the suction port, through the pipe, and stops at the filter pump strainer basket, 
while smaller debris passes through to the filter. Adjustments on the hose, the unit itself, and the 
flow volume will create different cleaning patterns, and maximize pool coverage.

The Cleaner Is Moving Slowly
Start by checking the pump basket for debris and making sure the filter is clean, and that water is 
flowing properly. Then check out the throat of the cleaner for any obstructions. Obstructions can 
also be found where the hose attaches to the suction line. Check the hose for splits, obstructions, 
or holes. If the pool has lots of leaves from trees, you'll want to have an in-line leaf trap to use 
with the suction cleaner.

The Cleaner Is Not Cleaning the Entire Pool
The hoses could be too short. Another very common cause is the cleaner could be following the 
flow pattern of the water in the pool. In other words, the strong flow from the wall return jets is 
pushing the cleaner into a pattern. To fix this, adjust the return-port wall fittings, or add wall fittings 
to the return ports. It helps to point the fittings down or at a downward angle. If the pool doesn't 
have wall fittings at the return ports, manufacturers make alternative wall fittings to divert the flow.

Always rotate the wearable parts on the cleaners, and replace those wearable parts when needed. 
These parts will prevent the need to replace more expensive components.

If you have only one skimmer, most skimming action is lost while your cleaner is hooked up. 
Secondly, unless the cleaner has an in-line strainer basket somewhere on its hose, the filter 
pump basket can become clogged rather quickly.

It could be that, or if the strainer basket becomes full, it reduces filtration and puts more front 
pressure on the system by restricting the flow into the filter.
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PRESSURE-SIDE CLEANERS
These cleaners are those that attach to the pressure side (return) of your circulation system. The 
water that is being pumped or "pushed" back to the pool powers these units, which have their own 
hydraulic power plant inside. Being on the pressure side, these units have distinct advantages. They 
are helpful in distributing clean, filtered water around the pool, and they have their own debris bag, 
which means they don't compromise the filter system. Even with the bag full, a pressure cleaner still 
operates, stirring up debris. It just won't suck up any more debris until the bag is emptied.

These cleaners attach to one of the existing return ports and are powered by the pool pump, or to a 
dedicated cleaner line and an additional booster pump. The water that flows into the unit splits into 
three directions: the sweeper tail, the thrust jet, and the venturi.

The sweeper tail is a little stirrer-upper, which helps to get fine debris off the walls and floor, and into 
the suspension where it can then head toward the filter. The thrust jet is a series of ports and gears 
that motor the unit around the pool in a random pattern. The venturi is the port where leaves are 
sucked up into a bag (empty it when full) as the unit rolls over debris.

An in-line back-up valve reverses the flow every few minutes to change the cleaner’s pattern, and 
removes it from possible obstacles.

The Polaris® 180, 280, and 380 and the Letro Legend® require a booster pump to power the unit. 
These cleaners need about 30 PSI to operate effectively, and most filter systems just don't run that 
high of a pressure. The return pipe is cut after the filter and feed water is directed to the booster 
pump, which then pumps water through a dedicated line midway down the pool wall. This line can 
be run under the deck and through the pool wall, or over the deck for a cheaper installation. Without 
the booster pump, these units would crawl along slowly, picking up very little debris.

POOL LIGHTS
Most local electrical codes require that electrical work be performed by a licensed electrician.

Remember that water and electricity don't mix. If you notice anything that "looks" questionable or 
possibly hazardous, have it checked out immediately.

Underwater Lighting
Most bulbs will burn for 1,000 hours before re-lamping is necessary. The light fixture itself can last 
several decades. However, corrosive pool chemistry can weaken the fixture and the screws that 
hold it together, and this may necessitate replacement.

The light fixture is gasket-sealed to prevent water from reaching the bulb behind the lens. 
However, water surrounds the entire fixture, keeping it cool. Do not operate the light for more 
than one second without it being fully submerged. The light requires submersion to prevent 
overheating.
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The fixture sits inside of a "bucket" turned on its side, and toward the pool, called the light niche. 
The niche is larger than the fixture itself to allow room for several feet of cord to be coiled up 
behind the fixture. The excess cord makes it possible to bring the fixture up on deck for service 
and repair. The light niche also provides the threaded hole that accepts the screw that holds the 
light in place. The back of the niche is where the wiring conduit connects the fixture to the junction 
box, located at least 1 m  ( 3 ft.) back, and 45  cm (18 inches) above water level. The junction 
box is where the wires from the light (load) connect with the wires from the breaker panel (line). 
This box should be water and childproof.

The Light Is Not Turning On
Check all breakers, fuses, switches, and Ground Fault Circuit Interrupter (GFCI) outlets. 
Frequently, a GFCI outlet is wired into the UW light circuit. If the GFCI “red button” has popped out, 
the power will not continue toward the light. Ensure all of these switches are in the “on” position. If 
you find that a breaker, fuse, or GFCI continues to trip, and the light will not come on, you should 
call for service at this point to determine where the irregularity is originating. If all switches are on, 
but there is no light, remove the fixture from the niche and inspect the bulb for continuity (make 
sure you have turned all switches/breakers off at this point). Burnt bulbs are replaced with 
identical-voltage bulbs of either 12 volts or 120 volts. The 12-volt bulbs are 300 watts, while 120-
volt bulbs are available in either 300 or 500 watts. These are medium-based, reflective flood 
lamps of special design. Do not use your garden-variety flood-lamp bulb.

There Is Water Behind the Lens
Many times, the lamp continues to burn even with water surrounding the bulb. If you notice a line of 
water in the lens, the fixture should be removed. Allow the lamp to dry out, and replace the gasket. 
Use caution.

Changing an Underwater Light Bulb
 Shut off power at the breaker, and at any other switches
 It is not necessary to lower the water level. Almost all pool light fixtures have enough cord 

coiled up inside of the light niche to allow the fixture to be brought up to the pool edge for 
repair

 Remove the single stainless steel screw at the top of the light. Once this is removed, use a 
flathead screwdriver to pry the fixture out of the niche. Most fixtures have a tab at the bottom. 
You may need to pry and wiggle in the direction of the tab to remove the fixture. Once removed, 
lift it up onto the edge of the pool

 Now go inside of the fixture. Use quality tools of proper size, so as not to strip any of the soft 
metal screws, bolts, etc. On very old fixtures, screws may break easily, or be corroded from 
years of water and chemical exposure. Old-model lights have eight brass screws around the 
fixture, which tighten down on tabs. Newer models have a clamp band with only one screw 
or bolt/nut. Remove the screws or clamp and gently pry the glass lens out of the front of the 
fixture
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 After the lens is removed, remove the bulb. Most will twist out counter-clockwise. Some spa 
lamps or small halogen lamps for pools have small bulbs that you need to push in and then 
twist to remove. Whatever its type, be careful in removing the bulb, old bulbs may break at the 
base during removal. It is a good practice to cover the bulb with a soft cloth before turning it 
(counter-clockwise to remove). After removing the bulb, use the cloth to wipe clean and dry all 
interior surfaces. Thread in a new bulb, specifically made for the fixture. Do not use something 
other than the real thing

 Before reassembly, turn on the power very briefly (for 1 or 2 seconds at most) to check that 
the bulb/lamp is working

 Reassemble the lens onto the fixture, using a new lens gasket. This is the rubber gasket 
around the lens, approximately 8" in diameter. Complete the reassembly of the fixture. Make 
sure the screws are very tight. Follow any printed instructions on the lens for proper alignment 
of the lens to the fixture

 Place the light underwater and check for air leaks (a few bubbles may come off the fixture 
ring). If you have no bubbles streaming out of your gasket, you have a good seal

 Replace the fixture into the niche. First, coil the cord around the back of the fixture, then locate 
the bottom tab (on the fixture) and tab receiver (on the niche). Line them up, insert the tab into 
position, and push the fixture flush into the niche. Then it is just the "not always simple" task 
of getting the top screw back in through the light bezel ring and into the threaded hole in the 
niche. Tighten the  screw down just snug (not too tight). Test your light again

 If you change the bulb, but the light still doesn't work, use a test meter to check power at the 
breaker, switches, and junction box. The junction box is usually located off the deck, about a 
foot high near the light. It is a small box with conduit pipes running up into the bottom. Many 
times the boxes are behind or under the diving board

 Remember: before you change the bulb, you should make sure there is power all the way to 
the bulb, because you may not have a bad bulb at all

SKIMMERS
The interface of the plastic skimmer to the concrete pool, plaster, tile, and coping creates many 
opportunities for problems to occur. Common skimmer problems include separation from the pool 
wall (beam), freeze damage, and leaking or collapsed/separated pipes (especially if flexible or black 
poly pipe was used).

Skimmer replacement involves removing the copingstone over the skimmer, cutting the concrete deck 
on top of the skimmer, and the concrete that surrounds it. The skimmer is pulled from the wall and 
cut from the pipe(s) beneath. The new skimmer (the same or a larger one may be preferred) is 
plumbed and secured in place. Concrete and coping is put back.
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Skimmer Replacement
If the plastic skimmer has pulled away from the concrete pool and is leaking, use an underwater 
pool putty to patch it up temporarily and stop the leak. This is a very common pool-leak source.

You may want to use a dye test to determine if your skimmers are leaking. Small debris stuck in a 
small crack is also a clue of a leak. Skimmers can also get cracks in the plastic from concrete 
expansion/heave. Again, pool putty is used to repair this.

If your skimmer weir (the flapper gate) has come out or is broken, replace it. The weir creates a 
small waterfall into the basket, which speeds up water flow, drawing more debris in. The weir 
also helps to keep debris in the skimmer neck when the pump shuts off. Similarly, replace 
skimmer lids quickly, before someone steps on the lid or in the skimmer itself.

If you suspect that your skimmer line is clogged, use a plumber's snake to try to break up the 
leaves and sticks. Better yet, try a Drain King®, which attaches to a garden hose and puts high 
pressure in the line. Try it in both directions—from skimmer toward the pump, and from the pump 
toward the skimmer. Use a plug at the skimmer end to build up pressure in the line for 5-10 
seconds. Repeatedly doing this quickly is the best way to clear a pipe.

CONTROLS AND AUTOMATION
Many swimming pools have some type of automation, whether a timer, or a computerized, fully 
automated control that can allow you to call your swimming pool or spa from your cell phone or 
office phone.

You can set the swimming pool automation system to do a number of tasks itself. Automatic 
valves can change the water flow from pool to spa, or turn on waterfalls and pool cleaners.

DECK EQUIPMENT
Almost all pools have deck equipment. Ladders and handrails make your pool more enjoyable and 
safer. Nearly all pools have some type of pool ladder or pool steps. Almost all swimming pool ladders 
are removable. On an in-ground installation, there is usually a bolt or some type of anchor that can be 
tightened or loosened to install or remove a swimming pool ladder. Check periodically to ensure that 
these are tight.

Diving Boards and Diving Stands
A diving board is perhaps the most dangerous piece of pool equipment. One of the best pool safety 
features is a properly installed, quality diving board.

Diving boards need to be secure and in good operating condition— no cracks, loose hardware, 
or slick surfaces. Diving boards account for many accidents. “Drinking and Diving” accidents 
account for 60% of those accidents. Do not allow “Drinking and Diving.” Put up a sign that reads 
“No Alcoholic Beverages Allowed”. 

Diving boards must meet the ANSI/NSPI-5 standard. When you see a defect in your diving board, 
fix it immediately. Most of the time, this means replacement. There are also resurfacing kits 
available to resurface the board if it loses its anti-skid surface.
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Swimming Pool Slides
Most pool slides have a water connection that needs a supply line from the pool return or the filter 
system. There are also shorter, smaller slides that do not require a source of water.

The most important thing is safety. Sliding boards must be installed per manufacturer 
specifications. Do not allow any horseplay or piling on, and post a sign that says “No Horseplay 
on Slide”. One person at a time on your sliding board is the best rule to have.

EQUIPMENT WIRING
Most modern pools will have a "subpanel" at the equipment pad that houses the breakers for the 
electrical equipment; e.g., the filter pump, air blower, underwater light/ electrical outlet (GFCI), timer 
clocks, landscape lighting, electronic heater, automatic cover, control systems, etc. This sub-panel 
is tied into the main panel inside, which provides its power.

Remember that water, weather, and electricity have never been friends. Loose wiring and cover 
plates, broken conduit, and connections can be hazardous. Exposed wiring, for example, behind the 
flimsy, usually broken, protective plastic in a timer clock, can easily throw 220 volts onto wet (or dry) 
fingertips. Use caution and use common sense when operating your equipment. If something looks 
neglected, worn, out of order, or potentially unsafe, service it immediately.

TIMER CLOCKS
The Timer Clock Is Not Switching On
Is the breaker on? The clock and the switch will only operate with the breaker on. There may 
also be loose wiring connections. (Check this only with the breaker off). There may be a visual 
inspection window to look at the timer mechanism to see if the gears are turning. If they are not 
turning, the mechanism may need to be replaced. This means that the clock motor is fried. If the 
gears are turning, check that the dial is not bent, which would prevent the dogs (teeth) from 
contacting the switch as they come around. Check that ants or other small insects have not 
shorted out the contacts.

The Timer Clock Will Not Turn Off
If the clock is close to shutting off, the dog (collar of the gear) may prevent you from manually 
turning it off by flipping the tab switch. Pull the dial out and turn the dog past the switch. 
Remember to reset the time in this manner later.
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POOL TYPES
PLASTER POOLS
Plaster has shading variations, known as mottling, and distinct from surface stains and deposits, 
mottling may appear as grayish-hued areas. Being a natural product, mottling is inherent in any 
plaster job and should not be considered a defect. No consensus has been reached on the causes 
and cure of mottling.

The Plaster Is Stained
Different from mottling, stains are usually localized and distinct in color from the plaster. Most 
stains are caused by heavy-metal minerals coming out of solutions and depositing themselves 
on the nearest structure they find. They may also remain suspended in water, providing dramatic 
new color schemes. Below is a chart listing common metals found in pools, where they came from, 
and their identifying colors.

The Plaster Has Crystalline Deposits
Your pool water has precipitated metallic salts out of solution. This will create areas of the pool that 
are extremely rough and scaly. There are several solutions to remove these deposits, including 
acid washing, sanding,  and the use of a calcium deposit- dissolving chemical called 
HydroQuest®.

Metal Sources Colors
Calcium Plaster, grout, mortar, cal-hypo chlorine shock White crystals or precipitate

Cobalt Fiberglass shells Red, blue, gray, or black

Copper Copper algaecides; ionizers; corrosion of 
copper and brass pipes, fittings, and heaters

Blue, green and blue/green, 
black, dark red, or teal

Iron Well water, corrosion of iron pipe and fittings Dark red, brown, black, gray, or 
green

Manganese Well water Pink, red, or black

If any of the above causes apply to you, your pool should be using a sequestering agent that aids 
your water balance by preventing the metal from dropping out of solution and staining underwater 
surfaces. Most stains left by precipitated metals can be removed in one way or another. An acid 
wash every few years will keep a pool in top shape.

http://www.poolcenter.com/chemicals_poolstor_specialty_chemicals.htm#HydroQuest_100
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Increasing the Life of Plaster
Barring problems in the mixing, application, and curing processes, the owner of the pool, and/or 
its service company, controls its condition and lifespan. Keeping your water chemistry in balance 
and, most importantly, preventing corrosive water environments of low pH and low alkalinity, 
will reduce wear and tear.

 Maintain your pH at levels between 7.4 - 7.8
 Alkalinity should be kept between 80-120 ppm. Lower levels may etch the plaster, and 

provide a safe harbor for dirt and algae; it isn't attractive and is rough to the touch
 Heavy metals cause stains
 Metallic salts cause scale. These salts are primarily forms of calcium and magnesium that 

can deposit on your plaster, pipes, and equipment. They may arise from the use of calcium-
based sanitizers, or the fill water may have high calcium-hardness levels

 Keep your calcium hardness levels between 200-400 ppm. A higher amount may find it easy 
to precipitate out of solution. This is known as a scaling condition. Conversely, water with 
low levels of hardness will produce an aggressive condition. In aggressive conditions (soft 
water), the water will take the calcium it wants directly out of your plaster, resulting in plaster 
breakdown and bond failure

The Plaster Is Pitted or Etched
If your plaster has surface irregularities, which may take on a beige hue, you have what's 
commonly called etching. This etching can be caused by low pH or alkalinity or an acidic condition. 
It may begin within the plaster, from the original mix on application, or, etching may start from the 
gunite side of the plaster and work itself from the outside in.

The Plaster Has Large, Dark Areas
You may be seeing the gunite or shotcrete beneath the plaster beginning to show through. You 
had better start budgeting for that re-plaster.

The Plaster Has Small Cracks
Known as crazing or checking, the tiny, barely visible cracks are usually caused by extreme 
temperature variations, especially during initial curing. These are not actually cracks, and pose no 
structural hazard or danger of leaking. Acid washing could remove the crazed layer. Larger cracks 
should be cut out in a butterfly or dovetail fashion with a 4-inch or 7-inch grinder, and filled with a 
plaster patch mix. A flexible sealant can be used where further movement is suspected.

The Plaster Has Delaminated
Known as bond failure, this phenomenon takes place when areas of the plaster pop off. This is 
usually seen on re-plaster jobs, where the plaster-to-plaster bond may never be as strong as the 
original plaster-to-concrete bond. This is repaired with a plaster patch. Plaster normally does not 
delaminate from gunite (which is placed during the original plaster job).



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 51-61
239-825-7566

Chip away any loose material around the edge of the delaminated area. Chip and chisel 
outward to break up and rough up the surface until good bond is found; this will sometimes make 
the patch much bigger. Then, clean, and brush on a bonding additive. Next, pour in white Portland 
cement and marble dust at a 2:1 ratio. This pre-mixed material can be purchased at most pool 
stores. Also use a bonding additive (like Acryl 60®) to mix the plaster. Trowel smooth with a round-
ended trowel. Keep the patch from drying too quickly by doing this repair in the evening and 
covering with moist towels or burlap.

Full Re-plaster
The pool is drained and acid-etched several times. Chipping and cutting around all fittings and 
under the tile allows the new coat to be feathered. A scratch coat is applied first, followed by a 
finish coat. The pool is filled immediately; the plaster cures underwater. The surface must then be 
brushed twice daily, with vacuuming and continuous filtering to remove the plaster dust.

Once upon a time, pool plasterers worked with only white plaster. Now, black or gray plaster is 
becoming more common, and other colored additives can produce varied color effects. Any 
colored plaster will show more mottling than white pools, however. So, if you plaster in any color 
other than white, expect streaking and uneven hues.

Start-up Procedures for a Freshly Plastered Pool
There are two methods—chlorine start, or acid start. The acid start eliminates the brushing and 
filtering of plaster dust. The idea is to drop the total alkalinity level to zero, and then rebuild it with 
the carbonates that are contained in the plaster dust.

As the pool is filling, immediately after plastering, add 4 L (1 gal.) of muriatic acid directly to the 
water (don't splash it on the bare plaster) for every 20 m3 (5,000 gal.) of fill water. With a watch, 
time the amount of time it takes to fill up a 4 or 20 L (1 or 5 gal.) bucket with the hose(s) used to fill 
up the pool. Then, do the math to determine how many liters (gallons) are added every hour. 
Divide the volume of the pool by the amount of water coming out of your hose(s) per hour, and 
you will know how long it will take to fill the pool from the hoses.

Remember; when the pool is full, test the total alkalinity. It should be zero. Then test the pH, 
and do a base-demand test to determine how much pH increaser to add. Add up to 3 kg (6 lbs.) of 
pH increaser at a time, brushing the pool to distribute fully. Wait a few hours in between additions. 
When all of the pH increaser is added, recheck the pH and total alkalinity. Add additional 
increasers if needed.

Also, check calcium-hardness levels. If they are below 180 ppm, add calcium chloride in dissolved 
form to bring the levels up. Brush the pool after adding any chemicals. When pH, alkalinity, and 
calcium levels are balanced, slowly begin to chlorinate the pool. Do not shock the pool for a week 
or so. Leave the pool filter (and heater, and pool cleaner) off until the chemistry is balanced. Brush 
frequently to distribute the added chemicals.
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PAINTED POOLS
Before plastering became popular, pool shells were painted with low-grade paints that barely lasted 
a season. The annual drain-and-paint was gladly given up when plaster became popular.

There are three types of pool paint:

 Epoxy paint is used for new construction, fiberglass pools, and pools painted previously with 
epoxy paint. It’s long lasting and durable, and will stand up to UV rays, automatic pool cleaners, 
and chemical treatments. Epoxy paint will last about 7-10 years

 Although chlorinated rubber base paint is not as durable or expensive as epoxy paint, it’s 
dependable and easy to use. It’s easy to apply, comes in many colors, and will usually last 
about 3-5 years

 Water-based acrylic pool paint can be used on any type of surface. It’s easy to apply and cleans 
up with water. This type of pool paint is ideal for commercial applications that are repainted on a 
regular basis. It should last about 2-3 years

Paint adheres very well to properly prepped plaster, and offers a wide variety of colors and 
graphic/creative possibilities. Pool painting is a second choice to re-plastering. It may be half the 
cost, but will last only half as long (at best). Once you start painting a pool, you keep painting it, 
unless you sandblast the paint off to allow re-plastering.

When pool painting, the pool is drained and degreased. It is then acid etched and degreased again. 
After drying, a primer coat is applied, followed by two coats of the chosen color(s). 

Whatever paint you use, it’s important to follow manufacturer instructions and safety guidelines. In 
addition, make sure you prepare the pool properly. Preparation is the most important step in pool 
painting. Without the proper preparation, the paint will not bond with the wall or existing surface.

Common Problems with Painted Pools
The Paint Is Fading

Painted pools will begin to fade over time. Nothing will stop this, but you can “brighten up” the paint 
with a light acid wash. Acid will remove any dirt and chalking that can dull a paint job. After 
cleaning the pool with a light solution of muriatic acid and water, rinse well and refill the pool.

The Paint Is Chalking

Some painted surfaces will begin to break down over time. The results can be dull, hazy water, as 
well as a white, powdery residue that can rub off on hands, feet, and bathing suits. To avoid this, 
proper water chemistry and maintenance are the key. The total alkalinity must be in the correct 
range—at least 150 ppm to 200 ppm. A reading of 175 ppm is ideal.

If the alkalinity is too low, the pool paint will rub off. Harsh shock treatments will also cause the pool 
paint to chalk. Use lithium or a di-chloro base shock for maintenance. Harsh shock treatments like 
calcium hypochlorite will contribute to the deterioration of the pool paint job.
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The Paint Has Blisters and Bubbles

Blistering is usually caused by improper preparation. The pool paint must be applied to a clean, 
dry surface. If the paint is applied too thick, if the surface is too hot or warm, or if the pool is not 
cleaned properly, it will blister. Application temperature will also affect the final result. The only 
thing to do is repaint the pool or the spots that have blistered.

How to Properly Paint the Pool
The most important part of a paint job is the preparation. There can be no shortcuts.

Here’s a step-by-step guide to a successful paint job:

 Determine the type of paint that’s a l ready on the pool. You can’t paint a pool that has 
epoxy paint with rubber base paint or vice versa. You can, however, use acrylic paint on any 
surface

 Drain all water from the swimming pool and remove all debris
 Remove all old, loose pool paint f rom the pool surface. A high-pressure power washer will 

help
 If there are any cracks in the swimming pool shell, they must be cut out with a diamond blade 

saw or grinder. Cut the cracks ¼-inch deep
 Chip out any divots or loose cement. Caulk the cracks, and patch any large chips or divots 

with hydraulic cement
 Acid clean the swimming pool with a  50% water/50% muriatic acid solution. Be sure to 

scrub the walls and floor, and to use the proper safety equipment and procedures
 Rinse the entire swimming pool, skimmers, fittings, lights, and stairs completely

Now it’s time to re-clean the swimming pool with TSP (trisodium-phosphate). TSP is a detergent 
available at all paint stores and most hardware stores. Follow the directions on the TSP container. 
This step will neutralize the acid, and remove the glaze from the existing paint. It will remove any 
grease, oil, or dirt that the acid did not remove. Rinse with fresh water completely. When you think 
you have rinsed the entire swimming pool, rinse it again.

Pump out all of the water and remove any leftover debris. Remove all water from skimmer, and 
sponge any standing water from low spots around the steps and fittings. Allow the swimming pool 
to dry for 3-5 days. Make sure to tape off the tile band and fittings with masking tape to prevent 
getting any paint on the threads, tiles, or fittings.

Just before painting the pool, scrape any last-minute flakes from the pool surface. Sweep the pool 
out and sweep or blow any leaves or dirt from the pool deck. Check the weather for rain or high 
winds in the forecast. If there is a chance of rain, wait until the rain is completely gone and only 
sunshine is in the immediate forecast.

Open the swimming pool paint and mix it well. You will want to use an electric drill with a paddle 
mixer. Mix for about 5-7 minutes.
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Apply paint with a 3/8-inch nap roller. Start in the deep end of the swimming pool and work 
your way to the shallow end. Use an extension pole on your roller for the deep-end walls. 
Mid-morning is the best time to paint. Do not apply paint if the temperature is below 4.5C 
(40F) or above 32.2C (90F). If you do, the paint will not adhere. If you are applying a 
second coat of paint, wait 24 hours before re-painting.

Be sure to follow this last, important step… You must wait 5-7 days before filling the swimming 
pool so your new paint job can cure completely. If there is rain during that time, remove any 
standing water after the rain has stopped. Use a sponge and leaf blower to dry the pool. If the rain 
lasts more than an hour or two, add a day to the cure time. After the cure time, fill the pool without 
stopping until the pool is full. When the pool is full, restart the swimming pool filter system, and 
adjust the total alkalinity to a minimum of 150 ppm. Resume your normal chemical maintenance.

FIBERGLASS POOLS
Fiberglass pools offer a number of benefits over plaster pools. They generally require less 
maintenance (no repainting or replastering) and can be installed more quickly. Fiberglass pools are 
available in any shape and size. They are one-piece pre-molded lightweight units and tend to more 
resistant to algae growth. The main drawback of fiberglass pools is that they tend to be more 
expensive than other options.

VINYL POOLS
Inground pools made with vinyl liners (vinyl pools) are made by installing a sand or concrete like floor 
and sidewall frames that support steel or plastic panels. The vinyl liner is then placed into positions 
and locked into place on the top edge or coping. 

Vinyl pools are less expensive than fiberglass or concrete (plaster) pools. Because of the construction 
a wide variety of designs are possible. An additional feature is that the vinyl liner can be replaced to 
dramatically alter the look of the pool.

AGGREGATE POOLS
One of the more popular pool finishes on the market now is the aggregate or pebble type. This type of 
finish is applied similar to a plaster finish that a mixture of a waterproof cement and smooth polished 
pebbles. Once dry, the surface is acid washed to reveal the color and finish of the pebbles.

This type of finish is durable, and provides a non-slip yet non-abrasive surface. Available information 
so far shows the surface to be resistant to staining and other issues as long as the proper pH balance 
is maintained. The limiting factor if an aggregate finish is the cost.
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Powered Industrial Trucks

POLICY
GCG Construction is committed to creating a safe and healthy work environment. Powered industrial 
trucks, or forklifts, can help employees move material safely, but create hazards that must be 
controlled. This powered industrial truck safety program will ensure the safe use and service of such 
equipment.

Each forklift operator must be competent to operate the equipment safely, as demonstrated by the 
successful completion of the training and evaluation specified in OSHA regulations.

RESPONSIBILITIES
Ensuring safety in the operation of powered industrial trucks (PITs) is a cooperative effort between 
GCG Construction and its employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Select and purchase equipment compliant with relevant regulations and safety standards
 Ensure safe operation of powered industrial trucks in the workplace
 Designate areas to store fuel and batteries, change and charge batteries, and maintain PITs 

safely, including equipment to prevent and respond to hazard exposure
 Ensure operators and those maintaining PITs are: 18 or older, fully trained and re-tested not 

less than every three years, mentally and physically competent, in receipt of a state-issued 
driver’s license, and knowledgeable in safe practices regarding PITs. Exceptions for trainees 
over 18 are permitted

 Provide a safe work environment free from hazards to employees

Safety Committee Responsibilities
It is the responsibility of GCG Construction safety committee to:

 Assist in identifying hazards associated with PITs
 Assist in providing PIT training for personnel
 Assist in training personnel in the safe operation of PITs
 Review safe PIT procedures yearly or as necessary to ensure safety and health
 Identify hazardous environments that may require special safeguards for PITs
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Employee Responsibilities
Company employees are expected to:

 Be aware of hazards associated with PITs
 Store and handle fuel and batteries in a safe manner, according to established safe procedures
 Actively participate in all training relevant to their position
 Operate PITs safely, according to all relevant standards and regulations
 Report potentially hazardous situations or maintenance concerns as soon as safely possible
 Load and unload PITs in a safe manner

TRAINING
GCG Construction will ensure every employee is provided training on powered industrial trucks. This 
training will be provided at no cost to the employee during working hours. 

GCG Construction will use only training material that is appropriate in content and vocabulary to the 
educational level, literacy, and language of employees.

Trainees may operate a powered industrial truck only: 

 Under the direct supervision of persons who have the knowledge, training, and experience to 
train operators and evaluate their competence

 Where such operation does not endanger the trainee or other employees

Training Components
Training for PIT operation will include formal instruction, practical training, and evaluation. Trainers 
will be competent and demonstrate the knowledge and experience necessary to both train and 
evaluate operators.

The Safety Coordinator will ensure that every employee who works with powered industrial trucks 
will be trained in the following minimum elements:

 Truck-related topics
 Operating instructions, warnings, and precautions for the types of truck the operator will be 

authorized to operate
 Differences between the truck and the automobile
 Controls and instrumentation: where they are located, what they do, and how they work
 Engine or motor operation
 Steering and maneuvering
 Visibility (including restrictions due to loading)
 Fork and attachment adaptation, operation, and use limitations
 Vehicle capacity
 Vehicle stability
 Any vehicle inspection and maintenance that the operator will be required to perform
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 Refueling and/or charging and recharging of batteries
 Operating limitations
 Any other operating instructions, warnings, or precautions listed in the operator’s manual for the 

types of vehicle operated
 Workplace-related topic
 Surface conditions where the vehicle will be operated
 Composition of loads to be carried and load stability
 Load manipulation, stacking, and unstacking
 Pedestrian traffic in areas where the vehicle will be operated
 Narrow aisles and other restricted places where the vehicle will be operated
 Hazardous (classified) locations where the vehicle will be operated
 Ramps and other sloped surfaces that could affect the vehicle’s stability
 Closed environments and other areas where insufficient ventilation or poor vehicle maintenance 

could cause a buildup of carbon monoxide or diesel exhaust
 Other unique or potentially hazardous environmental conditions in the workplace that could 

affect safe operation

Refresher Training
Refresher training in relevant topics will be provided to operators under any of the following 
conditions: 

 They operate the vehicle in an unsafe manner
 They are involved in an accident or a near-miss incident
 They receive an evaluation that reveals they are not operating the truck safely
 They are assigned to a different type of truck
 A condition in the workplace changes that could affect safe operation of the truck

Training Records
Training records will include the following information:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training
 The names and job titles of all persons attending the training sessions

Employee training records will be maintained for three years from the date on which the training 
occurred.
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Testing
All employees must successfully pass a test no less than every three years in order to operate a 
powered industrial truck, except a motorized hand truck.

The test will assess the employees: 

 Operating ability
 Knowledge of the equipment
 Knowledge of state safety 

standards
 Knowledge of daily checks

The assessment will include a 
performance test to determine whether 
the employee can operate the 
assigned powered industrial truck 
through the functions necessary to 
perform the required work.

Employees who have a valid permit to 
operate a powered industrial truck 
issued by another employer may be 
tested without receiving the training 
outlined above. They must receive the 
training, however, if they do not pass 
their test.

Permits
If employees meet the training/testing requirements, the employer may issue those employees 
permits to operate applicable PITs. Permits must be carried by employees, and the employer must 
keep a list of permits issued. Permits must list the specific truck(s) that the named employee is 
qualified to operate. Also included should be the name of the issuing company/employee, and the 
issue/expiration dates.

Trainees are exempt from the permit requirement for a period of not more than 30 days if they are 
under the supervision of an authorized, competent individual.

SAFE PRACTICES
Design and Construction Requirements
PITs and attachments will be selected based on the work performed, with utmost concern for the 
safety and wellbeing of employees. All PITs will meet OSHA-approved design and construction 
requirements for trucks of their type.
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Labels, Nameplates, Markings
Any PIT in use will bear a label that indicates approval by a nationally recognized testing lab. This 
durable, corrosion-resistant nameplate must be inscribed with the following information:

 Truck model and serial number
 Truck weight
 designation of compliance with the mandatory requirements of ASME B56.1, "Safety Standard 

for Low and High Lift Trucks," applicable to the manufacturer
 Type designation to show conformance with the requirements, such as those prescribed by 

Underwriters Laboratories, Inc., and Factory Mutual Research Corporation; and Capacity

Before employees operate a PIT, they must demonstrate the ability to read and interpret truck 
nameplates to prevent overloading or other improper use.

Modifications and Attachments
Any modification or addition to industrial trucks used that will affect their capacity or safe operation 
requires the written approval of the original manufacturer of that truck. If equipped with an after-
market attachment, the truck will be marked to indicate the approximate weight of the truck with the 
attachment.

SAFETY GUARDS & OTHER COMPONENTS
Overhead Guard
An end control, reach, narrow aisle, order picker high-lift, order picking and stacking, and motorized 
hand rider truck must be equipped with an overhead guard that extends beyond the operator’s 
position on each side. The guard must be able to withstand a compression load equal to impact of 
the maximum load capacity. The guard must permit rapid and unobstructed access to and from the 
truck. All high-lift rider trucks, order-picker trucks and rough-terrain forklift trucks must be equipped 
with an overhead guard in accordance with OSHA regulations and ANSI B56.1-1969, "Safety 
Standard for Low and High-Lift Trucks”.

Seat Belts
If the PIT is equipped with a seat belt or any operator restraint system designed to contribute to the 
safety of truck operation, the operator is required to use the restraint.

Handling Controls and Guards
With regard to levers or handle-type controls, including toggle switches, the sense of rotation of the 
control handle should be in the same direction as the desired motion of the mast or load (if the load 
should go forward, the control should go forward, etc.).

Moving parts that represent a hazard from the operator's position must be protected by suitable 
guards.
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Vertical Load Backrest
A load backrest extension prevents the load from shifting back when the carriage is lifted to full 
height and will be used when necessary to prevent any part of a load from falling rearward.

Steering Controls
Except on a motorized hand and motorized hand or rider truck, the steering controls of a powered 
industrial truck are best suited to be contained inside the truck. If they are not, the steering controls 
must be guarded to prevent injury to the operator’s hands during movement of the truck.

On a motorized hand and motorized hand or rider truck, the steering handle must be provided with 
a guard or device to protect the operator’s hands from injury when passing obstacles.

A spinner knob must not be attached to a steering hand wheel of a truck unless: it was originally 
equipped with such, the truck is equipped with power steering, or the truck is equipped with an anti-
kickback device on the steering mechanism. If installed, the knob must be placed within the 
periphery of the hand wheel. 

Platforms
An employee must not be lifted or transported on a PIT, except when a platform is attached to the 
forks by enclosed sleeves, a safety chain, or a mechanical device that prevents the platform from 
tipping or slipping.

Personnel on a platform must have a means to shut off power to the truck. Protection from falling 
objects must be provided to personnel on a platform as necessitated by the environment and 
operating conditions.

A platform must be equipped with a railing not less than 36 inches or more than 42 inches high, 
and a toeboard. The railing must consist of one of the following materials: 

 Wood posts of at least 2x4-inch nominal stock; the top rail must be made of two right-angle 
pieces of not less than 1x4-inch nominal stock and an intermediate rail of 1x4-inch nominal 
stock

 Steel or aluminum pipe posts and rails of not less than one inch inside diameter, and an 
intermediate rail of ¾-inch inside diameter pipe

 Structural steel or aluminum posts, rails, and an intermediate rail of angle iron of not less than 
1x1x3/16 inch size, or other shapes of equal strength

The intermediate rail may be omitted from one side. 

A toeboard must be made of not less than 1x4-inch nominal wood stock, or a material of equal 
strength.
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Other Safety Guards
PITs may be equipped with a range of other devices designed to contribute to safe operation. 
Employees will maintain all safety equipment in good repair, and all operators must understand the 
use of such safety equipment and devices. These include, but are not limited to the following: 
horns, flashing warning lights, backup alarms, directional signals, fire extinguisher, and mirrors.

Forklift Classes
PITs come in a range of sizes and configurations; the industrial truck association classifies 
industrial trucks into eight categories that suggest the utility of the truck. Each class is subdivided 
by lift codes. Table 1 outlines the classifications and lift codes of PITs.

TABLE 1

Forklift classes and lift codes
Classes Lift codes Description

1 Counterbalanced rider type, stand up
4 Three wheel electric truck, sit down

5 Counterbalanced rider type, cushion tires, sit 
down

Class I: electric motor rider trucks

6 Counterbalanced rider, pneumatic or either tire 
type, sit down

1 High lift straddle
2 Order picker
3 Reach type outrigger

4 Side loaders, turret trucks, swing mast and 
convertible turret/stock pickers

Class II: electric motor narrow aisle trucks

6 Low lift pallet and platform (rider)
1 Low lift platform
2 Low lift walkie pallet
3 Tractors
4 Low lift walkie/center control
5 Reach type outrigger
6 High lift straddle
7 High lift counterbalanced

Class III: electric motor hand trucks

8 Low lift walkie/rider pallet
Class IV: internal combustion engine trucks 
(cushion tires only) 3 Fork, counterbalanced (cushion tire)

Class V: internal combustion engine trucks 
(pneumatic tires only) 4 Fork, counterbalanced (pneumatic tire)

Class VI: electric and internal combustion 
engine tow tractors 1 Sit-down rider

Class VII: rough terrain fork lift trucks 1 All rough-terrain lift trucks
Class VIII: personnel and burden carriers 1 All personnel and burden carriers
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High-Lift, Order-Picker Trucks
All of the following apply to high-lift, order- picker trucks:

 A removable operator platform (device) must directly attach to the lifting means (the forks 
themselves or unattached boards, planks, etc. are prohibited from serving as a platform)

 The operator platform must be equipped with side guardrails
 When the platform is elevated, the horizontal travel speed of the truck must be automatically 

reduced to a degree necessary to maintain stability under maximum braking load and turning

When the high-lift truck is equipped with vertical-only or vertical and horizontal controls traveling 
with the lifting carriage or forks for lifting an employee, employers must assure that the following is 
provided: 

 A platform equipped with a railing or other limiting device, including but not limited to a chain, 
strap, or tether

 A control device that allows the employee on the platform to shut off power to the truck. 
 Protection from falling objects, as indicated necessary by the operating conditions

INDUSTRIAL TRUCK DESIGNATIONS & OPERATING LOCATIONS
Workplace hazards may limit the types of PITs permitted in the workplace. Internal combustion 
engines and electric motors may ignite flammable atmospheres. GCG Construction will follow 
restrictions on trucks in potentially hazardous environments. OSHA provides guidelines based on 
NFPA standards to establish the types of safeguards that must be present in trucks used in such 
environments.
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Designations
In addition to classification based on the configuration, use, and features of the truck, PITs are 
categorized based on safety features and power sources to indicate in which potentially hazardous 
locations the truck may be used. Table 2 indicates the designations of industrial trucks based on 
their power sources and safeguards.

Internal Combustion Engines
Forklifts powered by internal combustion engines run on a variety of fuels, including gasoline, 
diesel fuel, liquid petroleum gas (LPG), and compressed natural gas. Forklifts with internal 
combustion engines can be quickly refueled but require regular maintenance checks for leaks of 
fuel or oil and worn parts to keep systems working properly. Forklifts powered by internal 
combustion engines used indoors may increase worker exposure to exhaust and noise.

Safeguards to exhaust, fuel and electrical systems, as well as electrical equipment limitations and 
temperature limitation features allow internal combustion engine trucks in certain designated 
locations.

Designations of Powered Industrial Trucks

Power 
Source

Clas
s

Safeguards

D minimum
DS exhaust, fuel and electrical systems

Diesel

DY exhaust, fuel and electrical systems;  no electrical equipment including the 
ignition; temperature limitation features

E minimum
ES electrical system (prevent emission of hazardous sparks, limit surface 

temperatures)
EE electrical system; electric motors and all other electrical equipment completely 

enclosed

Electric

EX electrical system; electric motors and all other electrical equipment completely 
enclosed; electrical fittings and equipment designed, constructed and assembled 
to be used in certain atmospheres containing flammable vapors or dusts

G minimumGasoline
GS exhaust, fuel and electrical systems
LP minimumLiquefied 

Petroleum 
Gas

LPS exhaust, fuel and electrical systems

Table 2
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Electric
Electric-powered forklifts are most commonly used indoors in warehouses. Unlike internal 
combustion forklifts, electric forklifts are quiet and generally non-polluting but present other hazards 
to address, specifically related to batteries and their charging.

Safeguards to the electrical system, motors, fittings and equipment, and special construction must 
still be in place for operation of such trucks in certain locations.

Locations
OSHA and NFPA classify environments to define which designations of industrial trucks are 
appropriate to use with the hazards present. Table 3 indicates hazardous location classifications 
and indicates which types of industrial trucks have sufficient safeguards for such locations.

OTHER OPERATING ENVIRONMENT CONCERNS
Any environment in which employees operate forklifts or PITs must allow safe use. 

Lighting 
If lighting is less than two lumens/ft2, the truck will be equipped with directional lighting.

Noxious Gases and Fumes
Trucks with internal combustion engines produce exhaust and fumes that may be hazardous to 
forklift operators and other employees. The concentration of carbon monoxide gas must not 
exceed 50ppm or the levels specified by OSHA, whichever is less. Trucks powered by an internal 
combustion engine require well-ventilated areas.

Loading Trucks, Trailers, and Railroad Cars
Operators must take the following precautions when loading or unloading from trucks or railroad 
cars to ensure safety:

 The brakes of highway trucks must be set and wheel chocks placed under the rear wheels to 
prevent the trucks from rolling when boarded with PITs

 Wheel stops or other recognized positive protection must prevent railroad cars from moving 
during loading or unloading operations (including while dockboards or bridge plates are in 
position)

 Provisions must be made to isolate rail cars during switching operations
 Fixed jacks may be necessary to support a semitrailer and prevent upending during the loading 

or unloading when the trailer is not coupled to a tractor
 The landing gear of all semi-trailers must be visually inspected immediately before the trailer is 

uncoupled from the tractor to assure the landing gear is fit to support the imposed load
 Employers must ensure that the flooring of trucks, trailers, and railroad cars is safe, free from 

breaks and weakness, before it is driven onto
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Dockboards and Bridgeplates
Dockboards and bridgeplates must:

 Be strong enough to carry the load driven over them
 Include a carrying capacity that is clearly marked
 Be secured in position by anchoring or devices that will prevent it from slipping
 Include handholds or other means for placement that will protect the employee during handling; 

where a fork truck is used, fork loops, pockets, or lugs will be provided for safe handling
 Have a slip-resistant surface, such as a tread plate
 Be designed so that the edges have sufficient contact with the dock or loading platform to 

prevent the board or plate from rocking or sliding out of position
 Have curbs if it is used by a PIT to bridge an opening more than 18 inches wide; the height of 

the curbs must be at least 15% the diameter of the largest tire of the truck, but need not exceed 
three inches

A positive means such as, but not limited to, chocks, blocks, or brakes must be used to restrict a 
vehicle or rail car from moving while a dockboard/plate is in position

MAINTENANCE AND RELATED CONCERNS
Policy requires all equipment to remain in good repair and for operators to use equipment in an 
always-safe manner. Any power-operated industrial truck not in safe operating condition must be 
removed from service so authorized personnel may repair it. All maintenance, refueling, and battery 
charging will be performed in a way to ensure the safety of employees. 

Pre-Operation Inspection
Industrial trucks must be examined daily or after each shift if used around the clock, and before 
being placed in service. Operators must report any defects immediately after they are found so that 
an authorized person can service the truck appropriately. An example pre-operation daily checklist 
is included at the end of this chapter, but one specific to the truck in service should be available 
from its manufacturer.
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Visual Check
Before starting the vehicle, an operator must conduct a pre-operation (or pre-start) inspection to 
check a variety of items, including but not limited to:

 Fluid levels — oil, water, and hydraulic fluid
 Leaks, cracks or any other visible defect including hydraulic hoses and mast chains. Operators 

should not place their hands inside the mast. Use a stick or other device to check chain tension;
 Tire condition and pressure including cuts and gouges
 Condition of the forks, including the top clip retaining pin and heel
 Load backrest extension
 Finger guards
 Safety decals and nameplates. Ensure all warning decals and plates are in place and legible. 

Check that information on the nameplate matches the model and serial numbers and 
attachments

 Operator manual and legible nameplate
 Operator compartment. Check for grease and debris
 All safety devices are working properly including the seat belt

In addition to this general inspection, operators must check forklift-specific (electric or internal 
combustion, including liquid propane) features.

Operational Check
After completing the pre-operation inspection, operators should conduct an operational inspection 
with the engine running. This inspection includes:

 Accelerator linkage
 Inch control (if equipped)
 Brakes
 Steering
 Drive control: forward and reverse
 Tilt control: forward and back
 Hoist and lowering control
 Attachment control
 Horn (mandatory, except for motorized hand trucks)
 Lights
 Back-up alarm (if equipped)
 Hour meter
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REPORTING
Employees/operators must report to their supervisor immediately:

 All defects, physical or operational, related to powered industrial trucks, including unusual 
noises or vibrations, leaks, broken parts, deficiencies in operation, etc.

Note: The defect must be fully repaired before the PIT is returned to service.

 All accidents or near-misses, regardless of whether or not they were the cause of injury or 
death. A review of these incidents must take place, and employees must be instructed on safe 
operating procedures in order to prevent the same or similar events from happening again

 All damage to company property or the property of others, including the PIT itself, buildings, 
trailers, rail cars, equipment, products or inventory, etc.

GASOLINE, DIESEL, AND LIQUID PETROLEUM GAS
Handling and Storage
Liquid petroleum gas: Liquid petroleum gas (LPG) is a commonly used fuel for forklifts. It is a safe 
fuel when handled properly. However, LPG is extremely flammable and extremely cold when 
exposed to atmosphere. When handled improperly, it can cause serious injury or death. Areas to 
refuel LPG-powered trucks must permit vapors to dissipate and must be away from heat sources. 
Only authorized personnel should replace LPG containers. LP gas must be used and stored as 
specified in 29 C.F.R. 1910.110, “Storage and Handling of Liquefied Petroleum Gases”.

Gasoline and diesel fuel: Refueling with gasoline or diesel presents the potential hazard of 
exposure to explosive fumes. Handling and storage of gasoline and diesel fuel must adhere to the 
provisions in 29 C.F.R. '1910.106, “Flammable and Combustible Liquids”.

Refueling
Refueling will be restricted to safe, designated locations that are posted as such, preferably 
outdoors, and not less than 25 feet from a source of open flame or spark. Safety fuel cans must be 
provided where PITs are refueled with gasoline at any location other than a gas pump area.

PIT operators will adhere to the following requirements and recommended practices:

 Stop the engine during refueling
 Do not smoke while refueling, and do not check the fuel level with an open flame
 Do not allow the forklift to become low on fuel or run out of fuel. Sediment or other impurities in 

the tank drawn into the fuel system can cause difficulties in starting and damage internal 
components

 Fill the fuel tank at the end of each day
 Don’t fill the tank to the top; it may overflow because fuel expands as it is heated
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 Follow correct refueling procedures:
 Park the forklift in the designated refueling area
 Place the transmission in neutral
 Lower the forks to the ground
 Engage the parking brake
 Shut off the engine
 Open the filler cap
 Fill the tank slowly (if spillage occurs, wipe off and wash area with water)
 Close the filler cap

Employers must ensure that employees are protected from exposure to airborne contaminants 
created in exhaust gases (e.g., carbon monoxide) of fossil fuel powered industrial trucks when levels 
approach permissible exposure limits.

CHANGING AND CHARGING BATTERIES
The lead-acid batteries that power electric trucks require routine charging and infrequent changing. If 
battery-powered forklifts are used, the Safety Committee or the safety coordinator will work with the 
appropriate personnel to develop facility-specific safety procedures based on manufacturer’s 
recommendations and the following guidelines:

 The operator will position the truck and apply breaks before the battery may be changed or 
charged

 Appropriate lifting equipment must be used to lift the battery (a conveyor, overhead hoist, or 
equivalent), ensuring the safe handling and servicing of the battery

 An employee must not place their body under a powered industrial truck or its component(s) 
unless the truck or component(s) is supported by properly arranged blocks or jack stands 
capable of supporting, in total, a minimum of 1½ times the weight of the truck or component(s) 
that is above the employee

 Authorized personnel should only pour acid into water when charging batteries, never the other 
way around

 Care must be taken to assure that vent caps are functioning. The battery (or compartment) 
cover(s) must be open to dissipate heat

 Individuals should remove metal jewelry before charging or servicing batteries, and keep all 
other metallic objects from the top of uncovered batteries

 Appropriate PPE should be worn
 Check the water level. Do not add water before recharging. Record in service log
 Check the voltage. If the battery has sealed vents, do not recharge with a current greater than 

25 amperes
 Unplug and turn off the charger before connecting or disconnecting the clamp connections
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 Attach the positive clamp (+, usually colored red) to the positive terminal first and then the 
negative clamp (–, usually colored black) to the negative terminal, keeping the proper polarity

 Turn off the charger if the battery becomes hot or the electrolyte fluid comes out of the vents. 
Restart charging at a lower charging rate

 Check water level after charging. Add distilled water or de-ionized water if water level is below 
level indicator. Record in service log

 Return battery to forklift with lifting beam and secure in place after charging
 Check the indicator on the hour meter to see if the battery is fully charged

A spreader bar or equivalent must be used with any overhead battery hoist so that the lifting stresses 
are vertical.

When a chain-type or hand hoist is used, the battery must be covered to prevent the cell connectors 
or terminals from shorting on the chain, or on other tools and metallic objects.

Under normal operating conditions, forklift batteries remain in service for 2,000 charge/discharge 
cycles. The battery maintenance program is designed to increase the life of the batteries and help 
protect employees.

Battery failure could lead to mechanical breakdowns and possible accidents involving forklift operators 
and/or other personnel. Therefore:

 Do not continue a battery in service merely because it continues to deliver power
 Do not exceed the service hours in the manufacturer’s recommendations
 Do not overcharge or undercharge batteries
 Avoid discharging batteries beyond the manufacturer’s discharge level. This can result in 

permanent battery damage and shorten battery life considerably
 Observe and act upon the warning signs of a low battery, including slow starting, dim 

headlights, and the ammeter indicating discharge at high RPM
 Recycle or properly dispose of batteries. Spent batteries are a hazardous waste unless properly 

reclaimed at a lead smelter or battery recycler

Appropriate precautions to control the hazards from battery acid include personal protective 
equipment and a detailed safety procedure formulated by the safety committee to respond to an acid 
splash or spill.
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Battery Charging and Changing Areas
Trained and authorized employees will charge and change batteries only in designated areas. 
Smoking and other ignition source are forbidden in battery charging areas, including but not limited 
to open flames, sparks, or electric arcs.

Facilities will be provided as needed for flushing and neutralizing spilled electrolyte, for fire 
protection, for protecting charging apparatus from damage by trucks, and for adequate ventilation 
for dispersal of fumes from gassing batteries.

Employers will assure that their properly equipped battery charging area will have:

 No smoking
 Warning signs posted
 Adequate fire protection
 Ample and readily available water supply for flushing and neutralizing spilled electrolyte
 Adequate protection from corrosive electrolyte solutions, if present, including: any necessary 

PPE such as eye protection, suitable facilities for the quick drenching or flushing of the eyes and 
body (an eyewash station should be able to provide a 15-minute flow, and large installations 
should include a plumbed drench shower) within the work area

 Any necessary PPE, as well as  to provide protection from electrolyte solutions
 A phone or other means of communication in the event of an emergency
 Adequate ventilation to avoid the buildup of hydrogen gas during battery charging
 Soda ash or other neutralization materials in the immediate area
 A dry chemical, CO2 or foam fire extinguisher
 Means to protect charging apparatus from damage from trucks
 Chock blocks, support blocks, or safety/jack stands, for use when there is a hazard from 

movement, or for support when PITs are elevated by a hoist or chain

Other Maintenance Concerns
Following are requirements of OSHA regarding the maintenance of PITs:

 Make repairs to PITs only in designated locations, away from fire hazards, never in class I, II or 
III locations

 Replacement parts for trucks must be equivalent to the original parts in terms of safety and the 
truck’s configuration will not be altered

 Keep open flames away from batteries and fuel tanks and disconnect the battery before making 
any electrical system repair

 Any alteration, removal or addition of parts, or change in their configuration must be in 
accordance with manufacturer recommendations, and should generally not be undertaken

 The truck manufacturer must approve additional counterweighting of fork trucks
 Water mufflers must be filled daily or as frequently as is necessary to prevent depletion of the 

supply of water below 75 percent of the filled capacity
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 Vehicles with mufflers having screens or other parts that may become clogged will not be 
operated while such screens or parts are clogged

 Personnel will immediately remove from service (and repair) any vehicle if:
 It emits hazardous sparks or flames from the exhaust system
 The service and parking brakes do not perform their intended function
 The fuel system leaks
 A lift cylinder of a load-engaging means allows a downward drift of the load-engaging means, 

loaded or unloaded, in excess of 5 inches in 5 minutes
 A tilt cylinder of a mast allows a forward drift of the mast in excess of 2 degrees in 5 minutes 

with the mast in a vertical position and a capacity load on the fork or load engaging means
 The steering mechanism allows free play of the steering wheel of more than ¼ turn on trucks 

capable of speeds up to 8 miles per hour and more than ⅛ turn on trucks capable of speeds 
over 8 miles per hour

 A hydraulic system leaks and creates a hazard for employees or equipment in the area
 It exhibits a part for which the temperature exceeds normal operating temperature (allow the 

part to cool)
 It is found to have any part in need of repair, or if the truck exhibits any defect that would render 

it unsafe or unfit for efficient and capable use
 Employees must keep trucks in a clean condition, free of lint, excess oil, and grease. 

Employees will use only noncombustible agents to clean trucks
 Industrial trucks approved for gasoline may be converted to use liquefied petroleum gas fuel 

provided the complete conversion results in a truck that embodies the features specified for LP 
or LPS designated trucks

TRUCK OPERATIONS
OSHA requires operators of PITs to safeguard other 
employees at all times and to adhere to the following 
rules to ensure safe operation.

 Do not drive trucks up to anyone standing in 
front of a bench or other fixed object

 Do not stand or pass under the elevated 
portion of any truck, whether loaded or empty

 Do not permit unauthorized personnel to ride 
on PITs. Regulations permit passengers only 
when there is a seat under an overhead guard

 Keep arms and legs away from between the 
uprights of the mast or outside the running 
lines of the truck
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 Maintain a safe distance from the edge of ramps or platforms while on any elevated dock, or 
platform or freight car. Do not use trucks to open or close freight doors

 Ensure that there is sufficient headroom under overhead installations, lights, pipes, sprinkler 
system, etc.

 Keep fire aisles, access to stairways, and fire equipment clear
 Do not use a PIT to tow or push railroad cars, unless it is specifically designed for it. Do not 

open or close freight car doors with a PIT unless it is equipped with attachments designed for 
that purpose

 When operating a PIT in a hazardous area, only a truck specifically equipped for those types of 
operations will be used

Maneuvering and Traveling
 Observe all traffic regulations, including speed limits, and maintain a safe distance 

(approximately three truck lengths) from the truck ahead. Keep the truck under control at all 
times

 Yield right of way to ambulances, fire trucks, or other vehicles in emergencies
 Do not pass other vehicles traveling in the same direction at intersections, blind spots, or other 

dangerous locations
 Slow down and sound the horn at cross aisles and other locations where vision is obstructed. If 

the load obstructs forward view, the driver must travel with the load trailing
 Cross railroad tracks diagonally where possible. Park no closer than 8½ feet from the center of 

railroad tracks
 Look in the direction of, keep a clear view of, and survey the path of travel before moving and 

stacking in order to` avoid obstacles
 Ascend or descend grades slowly
 When ascending or descending grades in excess of 10 percent, drive at a speed no more than 

2 miles per hour
 When ascending or descending grades in excess of 10 percent, or if the grade exceeds the 

back-tilt of the mast, loads must face upgrade
 On grades, tilt back the load-engaging means and safely raise the load to clear the road surface
 Unloaded trucks must be driven, on all grades, with the load-engaging means downgrade, tilted 

back, and raised only as far as necessary to clear the floor or road surface
 Under all travel conditions, operate the truck at a speed that will permit it to be brought to a stop 

in a safe manner
 Do not engage in stunt driving or horseplay
 Slow down for wet and slippery floors
 Drive over dockboard or bridgeplates carefully and slowly, maintaining a safe distance from the 

edges of ramps and platforms, especially on elevated docks
 Approach elevators slowly, entering them squarely only after the elevator car is properly leveled. 

Once on the elevator, neutralize controls, shut off power, and set brakes. Ensure the weight of 
the load and truck does not exceed the load capacity of the elevator
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 Avoid running over loose objects on the roadway surface
 While negotiating turns, reduce speed to a safe level by means of turning the hand steering 

wheel in a smooth, sweeping motion. Except when maneuvering at a very low speed, turn the 
hand steering wheel only at a moderate, even rate

 Motorized hand trucks must enter confined areas with load end forward

Load Handling
 All loads will be within the rated capacity of the truck. Never exceed rated capacity
 Handle only stable or safely arranged loads. Exercise caution when handling off-center loads 

which cannot be centered
 Long or high loads that may affect vehicle load capacity when lifted beyond a certain height 

must be handled with care. Divide the load into smaller quantities or use heavier equipment as 
necessary

 Ensure that operational safety is maintained when carrying larger loads
 When not handling a load, operate trucks with attachments as partially loaded trucks
 Place the load engaging means under the load as far as possible; carefully tilt the mast 

backward to stabilize the load
 Use extreme care when tilting the load forward or backward, particularly when high tiering. Do 

not tilt load engaging means forward while elevated except to pick up a load. Do not tip an 
elevated load forward unless the load is in a deposit position over a rack or stack. When 
stacking or tiering, use only enough backward tilt to stabilize the load

Parking
A PIT operator will adhere to the following procedures (see Figure 1) to dismount the truck:

 A PIT is unattended when the operator is 25 ft. or more away from the vehicle in his view, or 
whenever the operator leaves the vehicle and it is not in his view

 When the operator of an industrial truck is dismounted and within 25 ft. of the truck still in his 
view, the load engaging means must be fully lowered, controls neutralized (shut off), and the 
brakes set to prevent movement. The wheels must be blocked if the truck is parked on an 
incline

 The parking brake must be capable of holding the truck on the maximum grade that the truck 
can negotiate with a rated load, or on a 15% grade, whichever is less
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FORMS & ATTACHMENTS

On the following pages, please find the following document(s):

 Performance Evaluation for Forklift Operators
 Powered Industrial Trucks Training Record Sheet
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PERFORMANCE EVALUATION FOR FORKLIFT OPERATORS
Employee: ______________________________________ Date: __________ Time: _________

Evaluator: _____________________________________ Equipment Type: _______________

 Shows familiarity with truck controls.  
 Gave proper signals when turning.
 Slowed down at intersections.
 Sounded horn at intersections.
 Obeyed signs.
 Kept a clear view of direction of travel.
 Turned comers correctly—was aware of rear-end swing.
 Yielded to pedestrians.
 Drove under control and within proper traffic aisles.
 Approached load properly.
 Lifted load properly.
 Maneuvered properly.
 Traveled with load at proper height.
 Lowered load smoothly/slowly.
 Stops smoothly/completely.
 Load balanced properly.
 Forks under load all the way.
 Carried parts/stock in approved containers.
 Checked bridge-plates/ramps.
 Did place loads within marked area.
 Did stack loads evenly and neatly.
 Did drive backward when required.
 Did check load weights.
 Did place forks on the floor when parked, controls neutralized, brake on set, power off.
 Followed proper instructions for maintenance—checked both at beginning and end.

Comments:  
____________________________________________________________________________

Total Rating:        □ Excellent         □ Good      □ Fair      □ Poor □ Fail

Evaluator’s Signature Date

Operator’s Signature Date
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DAILY INSPECTION CHECKLIST FOR POWERED INDUSTRIAL TRUCKS
KEY OFF Procedures

 Overhead guard
 Hydraulic cylinders
 Mast assembly
 Lift chains and rollers
 Forks
 Tires
 Gas gauge
 Check the engine oil level
 Examine the battery
 Inspect the hydraulic fluid level
 Check the engine coolant level

KEY ON Procedures

 Front, tail, and brake lights
 Fuel gauge (if diesel)
 Windshield wiper
 Heater

ENGINE RUNNING Procedures

Gauges

 Oil pressure indicator lamp
 Ammeter indicator lamp
 Ammeter
 Hour Meter
 Water Temperature Gauge

Standard Equipment

 Steering
 Brakes
 Horn
 Safety seat (if equipped)
 Check the operation of load-handling 

attachments
 Check the transmission fluid level
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POWERED INDUSTRIAL TRUCKS TRAINING RECORD SHEET

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name Signature

(Retain at least 3 years)
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Rabies Prevention

POLICY
GCG Construction has adopted this policy to ensure its employees’ safety in situations where the 
transmission of rabies is possible. Our safety coordinator is responsible for overseeing the 
maintenance of this policy as well as managing the rabies safety training program. 

STATEMENT
GCG Construction is committed to providing its employees with the necessary training and tools to 
recognize the possibility of, and altogether avoid, contracting the rabies virus in the workplace. 

RESPONSIBILITIES
Employer Responsibilities
GCG Construction will:

 Provide employees with the necessary personal protective equipment (PPE) to protect them 
from transmission

 Schedule workplace inspections to survey the work area for rabies-related hazards
 Encourage employees to receive rabies immunizations
 Take a knowledge-is-power approach towards equipping employees with information regarding 

the nature, signs and symptoms, and methods of transmission of rabies

Employee Responsibilities
Our employees will:

 Utilize and properly maintain all provided PPE as intended
 Undergo rabies safety training before beginning work where a risk of rabies transmission is 

present
 Respond immediately to situations where rabies exposure is possible by contacting local 

medical response and beginning first aid

Safety Committee Responsibilities
GCG Construction’s safety committee will:

 Assist the safety coordinator in the scheduling and implementation of rabies safety seminars
 Participate in workplace rabies hazard assessments
 Work with the safety coordinator to review and maintain GCG Construction’s rabies safety 

program
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GENERAL INFORMATION
Rabies is a viral disease that is transmitted to humans through animal saliva, bodily fluids, and tissue. 
All mammals are able to be infected. It begins by spreading through the brain, and, through nerves 
beginning in the brain, eventually spreads through the rest of the body and ending in the salivary 
glands. Unless treated quickly, death is inevitable. 

Other avenues for infection may include contaminated equipment, and, in extremely rare situations, 
through the air where there is a high concentration of the virus. 

Incubation time varies depending on the animal, dose amount, site of entry, and age of the victim. The 
most common timeframe is 2 to 8 weeks, although rare cases have been documented that show 
incubation periods from 10 days to 2 years. 

Laboratory tests are available to detect the rabies virus as well as spikes in human antibodies 
generated to respond to the virus. Company employees should submit to a laboratory test after any 
situation where they may have been exposed to rabies. This is vitally important because there is 
currently no successful known treatment for rabies once it has progressed to the point of visible signs. 
Once signs appear, fatality is almost certain. 

IMMUNIZATION
Currently, OSHA does not require workers to be immunized against the rabies virus. However, GCG 
Construction strongly encourages its employees be immunized before taking on a position where 
exposure is possible. 

WORKPLACE INSPECTIONS
GCG Construction will periodically evaluate the workplace to determine the level of risk of exposure to 
rabies. Inspections will occur:

 Before work begins in a new area where animals are present
 When present workplace conditions change
 When an employee reports suspicion that a new risk may be present
 After any animal-related incident, regardless of whether the rabies virus was involved
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WORKPLACE HYGIENE & PPE
Employees are responsible for maintaining their personal hygiene as well as the cleanliness of their 
workplace and PPE. This may include:

 Sterilizing tools and equipment that may have been infected. Employees must wear required 
PPE while cleaning

 Regularly disinfecting work surfaces that have come into contact with animal fluids. It is 
recommended that employees use ultraviolet light to ensure thorough cleaning, although only at 
night or when employee exposure is limited

 Laundering clothing or PPE that has come into contact with animal fluids separately from other 
items

 Storing infected items in sealed, air-tight, puncture-proof containers before disposing of them 
according to approved HAZMAT disposal procedures

 GCG Construction will post instructions for proper cleaning, sterilization, and disposal in a 
conspicuous place accessible to all employees

SYMPTOMS & FIRST AID
All employees will receive training on recognizing the symptoms of rabies infection, as this knowledge 
may be what stands between infection and death. 

The stages of infection are:
 Numbness or tingling around the site of infection
 Fatigue, cough and/or sore throat, nausea, fever, headache, reduced appetite, abdominal pain, 

vomiting, diarrhea
 Insomnia, depression, irritability, worry/paranoia, hallucinations
 The end stage of rabies may be one of two extremes:
o “Furious rabies,” which accounts for 4 out of 5 cases, can include aggression (violence and 

biting), delusional behavior, excessive sweating, high fever, excessive saliva production, hair 
on the skin standing on end, and an irrational fear of water (hydrophobia)

o Paralytic rabies, sometimes called “dumb rabies,” is less common and involves paralysis 
starting from the hands and feet and spreading throughout the rest of the body

In both cases, the victim eventually falls into a coma and dies of heart or lung failure.
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Symptoms in Animals:
Symptoms may vary slightly depending on the species. Employees should be on the lookout for 
common symptoms in order to evaluate how to approach or control the situation and prevent 
infection.

Common symptoms can include:

 Unusual tameness
 Unusual fearlessness when exposed to natural enemies or predators
 Incessant barking and/or growling
 Aggression, lashing out, attempting to bite
 Foaming at the mouth
 Appearing to be choking
 Paralysis around the mouth, jaw, or throat muscles
 Dropping of the lower jaw (dogs)

First Aid:
Employees must react immediately after coming into contact with animal fluids that may be 
contaminated with rabies by taking the following steps:

 Contact 911 and animal control. Diagnosing the presence of rabies is easier when lab testing is 
done on the animal. In extreme situations where an animal attacks aggressively and the victim 
must respond with violence, it is beneficial for testing to avoid damaging the brain, although 
employee protection and successfully staying the animal takes precedence

 Clean and flush the wound with water for several minutes. Use soap if available
 Wash the wound and rinse off the soap before applying a household antiseptic
 Prepare as much information as possible for responding officials, such as names of those who 

may have been exposed, and a description of the animal if it has left the location

Interactions with Rabid Animals
Employees must not engage an animal suspected of infection except under circumstances where 
self-defense is required. 

If the animal appears to have rabies but is passive or manageable, employees should attempt to 
keep it quarantined from other people and animals. No employee should touch a potentially rabid 
animal with bare hands.

Employees who must handle the animal must wear all appropriate PPE, including gloves, and 
goggles and protective masks to protect against fluid spray. 

Once a situation is under control, employees must contact the local animal control office to have 
the animal removed from the premises. 
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TRAINING
GCG Construction will provide thorough training on the hazards of working in locations or situations 
where the risk of rabies infection may be present. This training will be appropriate to the individual 
regarding position, type of work, and language. 

Training will be scheduled:

 Before initial work begins
 When workplace conditions change
 After an incident
 Training records will remain on file for a minimum of 3 years from the date the training was 

received. 
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Respiratory Protection

POLICY
This policy has been implemented to ensure no employee is exposed to airborne hazards in excess of 
permissible exposure limits (PELs), or to oxygen-deficient atmospheres. The respiratory program 
administrator is the supervisor responsible for ensuring engineering controls and work practices to 
protect workers from such hazards are rigorously enforced.

The respiratory program administrator and the safety committee will be responsible for the periodic 
evaluation of the program. The evaluation will be based on results of an air quality monitoring 
program, medical evaluations, changing work environment, equipment changes, work requirements, 
and employee responses. All respiratory equipment will be NIOSH certified, and selection will be 
made based on identified and potential hazards, estimated exposures, and contamination information.

RESPONSIBILITIES
Protecting the respiratory health of employees is a cooperative effort.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Prevent exposure to airborne hazards and when the hazard cannot removed, reduce it to the 
lowest achievable level through engineering and administrative controls before resorting to 
respirators

 Protect workers against health effects of exposure to hazardous substances by ensuring 
employees use respirators and appropriate equipment if they are, or may be, exposed to 
substances at levels above permissible exposure limits (PELs)

 Approximately 500 PELs have been established by OSHA as part of 29 CFR 1910.1000 (see 
tables Z-1 and Z-2). Companies should meet the standards for the 1988/1989 updated OSHA 
PELs, and should also check to see if their state OSHA has more stringent standards for 
specific hazardous substances

 Prevent atmospheric contamination to the extent possible and ensure sufficient breathable air 
by accepted engineering control measures

 Provide training and medical evaluations for the respiratory protection program at no cost to the 
employee

 Establish and maintain a written respiratory protection program when necessary
 Evaluate workplace respiratory hazards, workplace and user factors to make respiratory 

protection equipment selections, providing suitable respirators
 Select enough types of NIOSH-certified respirators appropriate to hazards so each user has an 

acceptable, correctly fitting choice
 Ensure respirator use doesn’t create a hazard, respirator users have access to essential 

information about respirator safety when respirator use isn’t required, and respirator users are 
medically cleared to use the respirator they use
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 Identify an appropriately licensed healthcare professional (PLHCP) to perform medical 
evaluations and provide a written recommendation regarding respirator use

 Ensure a follow-up medical examination is provided for where it is required
 Provide the PLHCP with the respiratory protection program and the OSHA regulations covering 

respiratory protection
 Require fit testing for every employee who will wear a respirator and ensure the fit test is passed 

before an employee may use a respirator
 Establish and implement procedures for use, maintenance and inspection of respirators
 Provide employees using atmosphere-supplying respirators with high purity breathing gases
 Ensure filters, cartridges, and canisters are labeled and color coded with NIOSH approval label
 Evaluate the workplace to ensure the program is being properly implemented and continues to 

protect against all hazards
 Establish and retain all necessary documentation for the respirator program

Safety Committee Responsibilities
It is the responsibility of the safety committee to:

 Assist in developing and implementing a respiratory protection program if work exposes any 
employee to hazardous atmospheric conditions

 Participate in inspections and walk-throughs to identify and respond to workplace hazards;
 Train or assist training for the respiratory protection program
 Review elements of respiratory protection program annually to ensure effectiveness
 Bring employee safety/health concerns and recommendations to management
 Demonstrate practices that promote respiratory protection on a daily basis

Employee Responsibilities
Employees are expected to:

 Participate in training
 Follow the respiratory protection program
 Use and care for respiratory protection devices appropriately
 Report any problems or concerns about the respiratory protection program
 Report any injuries, respiratory difficulties, or suspected hazardous atmospheres to appropriate 

supervisor
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SAFE PRACTICES
Program Overview
If respirators are necessary to protect employee health, GCG Construction must begin a written 
respiratory program specific to the hazards at the worksite. The program will include the following:

 Procedures for selecting respirators
 Medical evaluations of employees required to use respirators
 Fit testing procedures for tight-fitting respirators
 Procedures for proper use of respirators in routine, infrequent, and foreseeable emergency 

situations
 Procedures and schedules for cleaning, disinfecting, storing, inspecting, repairing, discarding, 

and otherwise maintaining respirators
 Procedures to ensure adequate air quality, quantity, and flow of breathing air for atmosphere-

supplying respirators
 Training of employees in the respiratory hazards to which they are potentially exposed during 

routine, infrequent, and emergency situations
 Training of employees in the proper use of respirators, including putting on and removing them, 

any limitations on their use, and their maintenance
 Procedures for regularly evaluating the effectiveness of the program

Voluntary Respirator Use
GCG Construction may provide respirators to employees or allow employees to use their own 
respirators even if there are no conditions that require workers to be equipped with such devices.

However, employees who use respirators voluntarily must be medically able to use such a device 
safely. Such use of a respirator must not create its own hazards and workers who voluntarily use 
respiratory protection must be provided with the following information:

Respirators are an effective method of protection against designated hazards when properly 
selected and worn. Respirator use is encouraged, even when exposures are below the exposure 
limit, to provide an additional level of comfort and protection for workers. However, if a respirator is 
used improperly or not kept clean, the respirator itself can become a hazard to the worker. 
Sometimes, workers may wear respirators to avoid exposures to hazards, even if the amount of 
hazardous substance does not exceed the limits set by OSHA standards. If your employer provides 
respirators for your voluntary use, or if you provide your own respirator, you need to take certain 
precautions to be sure that the respirator itself does not present a hazard.
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You should do the following: 

 Read and heed all instructions provided by the manufacturer on use, maintenance, cleaning and 
care, and warnings regarding the respirators limitations

 Choose respirators certified for use to protect against the contaminant of concern. NIOSH, the 
National Institute for Occupational Safety and Health of the U.S. Department of Health and 
Human Services, certifies respirators. A label or statement of certification should appear on the 
respirator or respirator packaging. It will tell you what the respirator is designed for and how 
much it will protect you. Do not wear your respirator into atmospheres containing contaminants 
for which your respirator does not provide protection. For example, a respirator designed to filter 
dust particles will not protect you against gases, vapors, or very small solid particles of fumes or 
smoke

 Keep track of your respirator so that you do not mistakenly use someone else’s respirator

If voluntary respirator use is permitted they must be used, maintained, and stored correctly so the 
user faces no added health hazards. Unless filtering facepieces are the only respirators in use in 
such a voluntary program, GCG Construction will still maintain the parts of the written respiratory 
protection to ensure the user can medically do so safely and respiratory protection devices are 
maintained to keep them safe for any wearer. 

The respiratory safety program coordinator will oversee this program and must evaluate the 
program effectiveness as appropriate. GCG Construction will provide respirators, training and 
medical evaluations related to the respiratory protection program.

Respirator Selection
The respiratory program administrator, with the help of the safety committee, will identify and 
evaluate the respiratory hazard(s) in the workplace; this evaluation will include a reasonable 
estimate of employee exposures to respiratory hazard(s) and an identification of the contaminant’s 
chemical state and physical form.

If the administrator cannot identify or reasonably estimate the employee exposure, the atmosphere 
will be treated as IDLH (atmospheres Immediately Dangerous to Life or Health). An appropriate 
respirator will be selected based on the respiratory hazard(s) to which the worker is exposed and 
the workplace and user factors that affect respirator performance and reliability. NIOSH-certified 
respirators will be selected from a sufficient number of respirator models and sizes so the 
respirator is acceptable to, and correctly fits, the user. The respirator will be used in compliance 
with the conditions of its certification.
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Respirators for IDLH Atmospheres
GCG Construction will provide the following respirators for employee use in IDLH atmospheres:

 A full face-piece pressure-demand SCBA certified by NIOSH for a minimum service life of thirty 
minutes

 A combination full face-piece pressure demand supplied-air respirator (SAR) with auxiliary self-
contained air supply

Respirators provided only for escape from IDLH 
atmospheres will be NIOSH-certified for escape from 
the atmosphere in which they will be used.

All oxygen-deficient atmospheres will be considered 
IDLH.

Exception: If GCG Construction demonstrates that, 
under all foreseeable conditions, the oxygen 
concentration can be maintained within OSHA-
approved ranges (i.e., for the altitudes set out Table 
2), then any atmosphere-supplying respirator may be 
used.

Altitude (ft.)

Oxygen-deficient 
atmospheres (% 02) for 
which the employer 
atmosphere may rely on 
supplying respirators

< 3,001 16.0 – 19.5
3,001 – 4,000 16.4 – 19.5
4,001 – 5,000 17.1 – 19.5
5,001 – 6,000 17.8 – 19.5
6,001 – 7,000 18.5 – 19.5
7,001 – 8,000 19.3 – 19.5
Table 1

Assigned Protection Factors5

Type of Respirator1, 2 Quarter 
mask

Half 
mask

Full 
facepiece

Helmet/Hood Loose-fitting 
facepiece

1. Air-Purifying Respirator 5 103 50 — —

2. Powered Air-Purifying Respirator (PAPR) — 50 1,000 25/10004 25

3 Supplied-Air Respirator (SAR) or Airline 
Respirator
Demand mode — 10 50 — —

Continuous flow mode — 50 1,000 25/10004 25

Pressure-demand or other
positive-pressure mode

— 50 1,000 — —

4. Self-Contained Breathing  Apparatus  
(SCBA)
Demand mode — 10 50 50 —

Pressure-demand or other positive
pressure mode (e.g., open/closed circuit)

— — 10,000 10,000 —

Employers may select respirators assigned for use in higher workplace concentrations of a hazardous substance for use at lower 
concentrations of that substance, or when required respirator use is independent of concentration.
The assigned protection factors in Table I are only effective when the employer implements a continuing, effective respirator program as 
required by this section (29 CFR 1910.134), including training, fit testing, maintenance, and use requirements.
This APF category includes filtering facepieces, and half masks with elastomeric facepieces.
The employer must have evidence provided by the respirator manufacturer that testing of these respirators demonstrates performance at a 
level of protection of 1,000 or greater to receive an APF of 1,000. This level of performance can best be demonstrated by performing a 
WPF or SWPF study or equivalent testing. Absent such testing, all other PAPRs and SARs with helmets/hoods are to be treated as loose-
fitting facepiece respirators, and receive an APF of 25.
These APFs do not apply to respirators used solely for escape. For escape respirators used in association with specific substances covered 
by 29 CFR 1910 subpart Z, employers must refer to the appropriate substance-specific standards in that subpart. Escape respirators for 
other IDLH atmospheres are specified by 29 CFR 1910.134(d)(2)(ii).

Table 2
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Non-IDLH Atmospheres
Respirators must be adequate to protect the health of the employee and ensure compliance with 
all other statutory and regulatory requirements, under routine, infrequent, and reasonably 
foreseeable emergencies. The respirator selected will be appropriate for the chemical state and 
physical form of the contaminant.

Using assigned protection factors (APF) as indicated in Table 2 will ensure sufficient respiratory 
protection for employees.

The APF can be used to identify the Maximum Use Concentration (MUC) for a given hazard by 
multiplying the APF and OSHA’s established permissible exposure limit (PEL) for a given 
substance. If the workplace atmospheric level of the contaminant exceeds the MUC, a respirator 
with a higher APF needs to be selected.

For protection against gases and vapors, GCG Construction will provide:

 Atmosphere-supplying respirator
 Air purifying respirator that is equipped with an end-of-service-life indicator (ESLI) certified by 

NIOSH for the contaminant

(If there is no ESLI appropriate for conditions in the workplace, there must be a change schedule 
for canisters and cartridges based on objective information or data to ensure that canisters and 
cartridges are changed before the end of their service life. GCG Construction will describe in the 
respirator program the information and data relied upon and the basis for the canister and cartridge 
change schedule and the basis for reliance on the data.)

For protection against particulates, GCG Construction will provide:

 Atmosphere-supplying respirator
 Air-purifying respirator equipped with a filter certified by NIOSH under 30 CFR part 11 as a high 

efficiency particulate air (HEPA) filter, or an air-purifying respirator equipped with a filter certified 
for particulates by NIOSH under 42 CFR part 84

 Contaminants consisting primarily of particles with mass median aerodynamic diameters 
(MMAD) of at least 2 micrometers, an air-purifying respirator equipped with any filter certified for 
particulates by NIOSH

MEDICAL EVALUATION
Using a respirator may place a physiological burden on employees that varies with the type of 
respirator worn, the job and workplace conditions in which the respirator is used, and the medical 
status of the employee. Employees will be provided a medical evaluation to determine the employee’s 
ability to use a respirator before the employee is fit tested or required to use the respirator in the 
workplace. Employee medical evaluations may be ended when the employee is no longer required to 
use a respirator.
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Procedures
A physician or other licensed health care professional (PLHCP) will perform medical evaluations 
using a medical questionnaire or an initial medical examination that obtains the same information 
as the medical questionnaire.

Information for the PLHCP
The following information must be provided to the PLHCP:

 Type and weight of the respirator to be used by the employee
 Duration and frequency of respirator use (including use for rescue and escape)
 Expected physical work effort
 Additional protective clothing and equipment to be worn
 Temperature and humidity extremes that may be encountered

Any supplemental information already provided to the PLHCP regarding an employee need not be 
provided for subsequent medical evaluation if the information and PLHCP remain the same.

The PLHCP must be presented with a copy of the written respiratory protection program and a 
copy of CFR 1910.134.

When the employer replaces a PLHCP, the employer must ensure that the new PLHCP obtains 
this information, either by providing the documents directly to the PLHCP or having the documents 
transferred from the former PLHCP. However, OSHA does not expect employers to have 
employees medically reevaluated solely because a new PLHCP has been selected.

Administration of the Medical Questionnaire and Examinations
All medical questionnaires and examinations are confidential and handled during the employee’s 
normal working hours or at a time and place convenient to the employee. The medical 
questionnaire is administered so that the employee understands its content. All employees are 
provided an opportunity to discuss the questionnaire and examination results with their physician or 
other licensed health care professional (PLHCP).

Medical Determination
A written recommendation from the PLHCP will include the following information:

 Any limitations on respirator use related to the medical condition of the employee, or relating to 
the workplace conditions in which the respirator will be used, including whether or not the 
employee is medically able to use the respirator

 The need, if any, for follow-up medical evaluations
 A statement that the PLHCP has provided the employee with a copy of the PLHCP’s written 

recommendation

If the respirator is a negative pressure respirator and the PLHCP finds a medical condition that may 
place the employee’s health at increased risk if the respirator is used, GCG Construction will 
provide a powered air purifying respirator (PAPR) if the PLHCP’s medical evaluation finds that the 
employee can use such a respirator. If a subsequent medical evaluation finds that the employee is 
medically able to use a negative pressure respirator, then GCG Construction is no longer required 
to provide a PAPR.
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Additional Medical Evaluations
At a minimum, additional medical evaluations will be provided if:

 An employee reports medical signs or symptoms that are related to ability to use a respirator
 A PLHCP, supervisor, or the respirator program administrator informs the employer that an 

employee needs to be reevaluated
 Information from the respiratory protection program, including observations made during fit 

testing and program evaluation, indicates a need for employee reevaluation
 A change occurs in workplace conditions (e.g., physical work effort, protective clothing, and 

temperature) that may result in a substantial increase in the physiological burden placed on an 
employee

Follow-Up Medical Examination
A follow-up medical examination is provided for employees who give a positive response to any 
question among questions 1 through 8 in Section 2, Part A of the OSHA Respirator Medical 
Evaluation Questionnaire, or whose initial medical examination demonstrates the need for a follow-
up medical examination.

The follow-up medical examination shall include any medical tests, consultations, or diagnostic 
procedures that the PLHCP deems necessary to make a final determination.

Fit Testing
Before an employee may be required to use any respirator with a negative or positive pressure 
tight-fitting face-piece; the employee must be fit tested with the same make, model, style, and size 
of respirator that will be used.

GCG Construction will:

 Ensure that employees using a tight-fitting face-piece respirator pass an appropriate qualitative 
fit test (QLFT) or quantitative fit test (QNFT) as stated in this section

 Ensure that an employee using a tight-fitting face-piece respirator is fit tested prior to initial use 
of the respirator, whenever a different respirator face-piece (size, style, model, or make) is used, 
and at least annually thereafter

 Conduct an additional fit test whenever the employee reports, or the PLHCP, supervisor, or 
program administrator makes visual observations of, changes in the employee’s physical 
condition that could affect respirator fit. Such conditions include, but are not limited to, facial 
scarring, dental changes, cosmetic surgery, or an obvious change in body weight

 Give an employee a reasonable opportunity to select a different respirator facepiece and be 
retested if after passing a QLFT or QNFT, the employee subsequently notifies the program 
administrator, supervisor, or PLHCP that the fit of the respirator is unacceptable
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The fit test will be administered using an OSHA-accepted QLFT or QNFT protocol. QLFT may only 
be used to fit test negative pressure air-purifying respirators that must achieve a fit factor of 100 or 
less.

If the fit factor, as determined through an OSHA-accepted QNFT protocol, is equal to or greater 
than 100 for tight-fitting half face-pieces, or equal to or greater than 500 for tight-fitting full face-
pieces, the QNFT has been passed with that respirator.

Fit Testing of Tight-Fitting Atmosphere-Supplying and Air-Purifying 
Respirators
Fit testing of tight-fitting atmosphere-supplying respirators and tight-fitting powered air-purifying 
respirators will be accomplished by performing quantitative or qualitative fit testing in the negative 
pressure mode, regardless of the mode of operation (negative or positive pressure) that is used for 
respiratory protection.

 Qualitative fit testing of these respirators will be accomplished by temporarily converting the 
respirator user’s actual facepiece into a negative pressure respirator with appropriate filters, or 
by using an identical negative pressure air-purifying respirator facepiece with the same sealing 
surfaces as a surrogate for the atmosphere-supplying or powered air-purifying respirator 
facepiece

 Quantitative fit testing of these respirators will be accomplished by modifying the facepiece to 
allow sampling inside the facepiece in the breathing zone of the user, midway between the nose 
and mouth. This requirement will be accomplished by installing a permanent sampling probe 
onto a surrogate facepiece, or by using a sampling adapter designed to temporarily provide a 
means of sampling air from inside the facepiece

 Any modifications to the respirator facepiece for fit testing will be completely removed, and the 
facepiece restored to NIOSH-approved configuration, before that facepiece can be used in the 
workplace

RESPIRATOR USE
No conditions are permitted that may result in face-piece seal leakage (facial hair). Employees must 
wear respirators in hazardous environments and practice continued effective respirator operation 
throughout the work shift.

Facepiece Seal Protection
Respirators with tight-fitting facepieces may not be worn by employees who have:

 Facial hair that comes between the sealing surface of the facepiece and the face or that 
interferes with valve function

 Any condition that interferes with the face-to-facepiece seal or valve function

If an employee wears corrective glasses or goggles or other personal protective equipment, they 
must be worn in a manner that does not interfere with the facepiece seal.
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User Seal Check
Employees must perform a user seal check each time they put on the respirator using the following 
procedures: User seal checks are not substitutes for qualitative or quantitative fit tests.

Positive pressure check. 
Close off the exhalation valve and exhale gently into the facepiece. The face fit is considered 
satisfactory if a slight positive pressure can be built up inside the facepiece without any evidence of 
outward leakage of air at the seal. For most respirators this method of leak testing requires the 
wearer to first remove the exhalation valve cover before closing off the exhalation valve and then 
carefully replacing it after the test. 

Negative pressure check. 
Close off the inlet opening of the canister or cartridge(s) by covering with the palm of the hand(s) or 
by replacing the filter seal(s), inhale gently so that the facepiece collapses slightly, and hold the 
breath for ten seconds. The design of the inlet opening of some cartridges cannot be effectively 
covered with the palm of the hand. The test can be performed by covering the inlet opening of the 
cartridge with a thin latex or nitrile glove. If the facepiece remains in its slightly collapsed condition 
and no inward leakage of air is detected, the tightness of the respirator is considered satisfactory.

Manufacturer’s Recommended User Seal Check Procedures 
The respirator manufacturer’s recommended procedures for performing a user seal check may be 
used instead of the positive and/or negative pressure check procedures if the employer 
demonstrates that the manufacturer’s procedures are equally effective.

Continuing Respirator Effectiveness
Appropriate surveillance will be maintained of work area conditions and degree of employee 
exposure or stress. When there is a change in work area conditions or degree of employee 
exposure or stress that may affect respirator effectiveness, GCG Construction will reevaluate the 
continued effectiveness of the respirator.

Employees must leave the respirator use area:

 To wash their faces and respirator face-pieces as necessary to prevent eye or skin irritation 
associated with respirator use

 If they detect vapor or gas breakthrough, changes in breathing resistance, or leakage of the 
face-piece

 To replace the respirator, filter, cartridge, or canister elements

If the employee detects vapor or gas breakthrough, changes in breathing resistance, or leakage of 
the face-piece, the employer must replace or repair the respirator before allowing the employee to 
return to the work area.
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IDLH Atmospheres
For all IDLH atmospheres:
 One employee or, when needed, more than one employee is located outside the IDLH 

atmosphere
 Visual, voice, or signal line communication is maintained between the employee(s) in the IDLH 

atmosphere and the employee(s) located outside the IDLH atmosphere
 The employee(s) located outside the IDLH atmosphere are trained and equipped to provide 

effective emergency rescue
 The employer or designee is notified before the employee(s) located outside the IDLH 

atmosphere enter the IDLH atmosphere to provide emergency rescue
 The employer or designee authorized to do so by the employer, once notified, provides 

necessary assistance appropriate to the situation
 Employee(s) located outside the IDLH atmospheres are equipped with
 Pressure demand or other positive pressure SCBAs, or a pressure demand or other positive 

pressure supplied-air respirator with auxiliary SCBA
 Appropriate retrieval equipment for removing the employee(s) who enter(s) these hazardous 

atmospheres where retrieval equipment would contribute to the rescue of the employee(s) and 
would not increase the overall risk resulting from entry

 Equivalent means for rescue where retrieval equipment is not required

RESPIRATOR MAINTENANCE AND CARE
Cleaning and Disinfecting
Each respirator user will be provided with a respirator that is clean, sanitary, and in good working 
order. The employer will ensure respirators are cleaned and disinfected using the appropriate 
procedures. The respirators will be cleaned and disinfected at the following intervals:

 Respirators issued for the exclusive use of an employee shall be cleaned and disinfected as 
often as necessary to be maintained in a sanitary condition

 Respirators issued to more than one employee or maintained for emergency use shall be 
cleaned and disinfected before being worn by different individuals

 Respirators used in fit testing and training must be cleaned and disinfected after each use
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The following are the procedures to be followed for cleaning and disinfecting respirators except 
where respirators are cleaned using manufacturer recommendations that are at least as effective:

 Remove filters, cartridges, or canisters. Disassemble facepieces by removing speaking 
diaphragms, demand and pressure- demand valve assemblies, hoses, or any components 
recommended by the manufacturer. Discard or repair any defective parts

 Wash components in warm (110°F maximum) water with a mild detergent or with a cleaner 
recommended by the manufacturer. A stiff bristle (not wire) brush may be used to facilitate the 
removal of dirt

 Rinse components thoroughly in clean, warm (110°F maximum), preferably running water. Drain
 When the cleaner used does not contain a disinfecting agent, respirator components should be 

immersed for two minutes in one of the following:
o Hypochlorite solution (50 ppm of chlorine) made by adding approximately one milliliter of 

laundry bleach to one liter of water at 110°F
o Aqueous solution of iodine (50 ppm iodine) made by adding approximately 0.8 milliliters of 

tincture of iodine (6-8 grams ammonium and/or potassium iodide/100 cc of 45% alcohol) to one 
liter of water at 110°F

o Other commercially available cleansers of equivalent disinfectant quality when used as 
directed, if their use is recommended or approved by the respirator manufacturer

 Rinse components thoroughly in clean, warm, preferably running water. Drain. The importance 
of thorough rinsing cannot be overemphasized. Detergents or disinfectants that dry on 
facepieces may result in dermatitis. In addition, some disinfectants may cause deterioration of 
rubber or corrosion of metal parts if not completely removed

 Components should be hand-dried with a clean lint-free cloth or air-dried
 Reassemble facepiece, replacing filters, cartridges, and canisters where necessary
 Test the respirator to ensure that all components work properly

Storage
Respirators will be stored as follows:

 All respirators shall be stored to protect them from damage, contamination, dust, sunlight, 
extreme temperatures, excessive moisture, and damaging chemicals, and they shall be packed 
or stored to prevent deformation of the facepiece and exhalation valve.

 In addition to proper storage procedures, emergency respirators shall be:
o Kept accessible to the work area
o Stored in compartments or in covers that are clearly marked as containing emergency 

respirators
o Stored in accordance with any applicable manufacturer instructions
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Inspection
Respirators will be inspected as follows:

 All respirators used in routine and infrequent situations shall be inspected before each use and 
during cleaning

 All respirators maintained for use in emergency situations shall be inspected at least monthly 
and in accordance with the manufacturer’s recommendations, and shall be checked for proper 
function before and after each use

 Emergency escape-only respirators will be inspected before being carried into the workplace for 
use

The employer shall ensure that respirator inspections include the following:

 A check of respirator function, tightness of connections, and the condition of the various parts 
including, but not limited to, the facepiece, head straps, valves, connecting tube, and cartridges, 
canisters or filters

 A check of elastomeric parts for pliability and signs of deterioration

Self-contained breathing apparatus must be properly inspected monthly. Air and oxygen cylinders 
will be maintained in a fully charged state and be recharged when the pressure falls to 90% of the 
manufacturer’s recommended pressure level. The employer shall determine that the regulator and 
warning devices function properly.

For respirators maintained for emergency use, GCG Construction will:

 Certify the respirator by documenting the date the inspection was performed, the name (or 
signature) of the person who made the inspection, the findings, required remedial action, and a 
serial number or other means of identifying the inspected respirator

 Provide this information on a tag or label attached to the storage compartment for the respirator, 
kept with the respirator, or included in inspection reports stored as paper or electronic files. This 
information must be maintained until replaced following a subsequent certification

Repairs
Respirators that fail an inspection or are otherwise found to be defective will be removed from 
service, and be discarded, repaired or adjusted using the following procedures:

 Repairs or adjustments to respirators are to be made only by persons appropriately trained to 
perform such operations and shall use only the respirator manufacturer’s NIOSH-approved 
parts designed for the respirator

 Repairs shall be made according to the manufacturer’s recommendations and specifications for 
the type and extent of repairs to be performed

 Reducing and admission valves, regulators, and alarms shall be adjusted or repaired only by 
the manufacturer or a technician trained by the manufacturer

Identifying Filters, Cartridges, and Canisters
All filters, cartridges, and canisters used in the workplace will be labeled and color-coded with the 
NIOSH approval label and that the label is not removed and remains legible.
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BREATHING AIR QUALITY AND USE
GCG Construction will provide employees using atmosphere-supplying respirators (supplied-air and 
SCBA) with breathing gases of high purity.

Compressed air, compressed oxygen, liquid air, and liquid oxygen used for respiration accords with 
the following specifications:

 Compressed and liquid oxygen shall meet the United States Pharmacopoeia requirements for 
medical or breathing oxygen

 Compressed breathing air shall meet at least the requirements for Grade D breathing air 
described in ANSI/Compressed Gas Association Commodity Specification for Air, G-7.1-1989, 
to include:

o Oxygen content (v/v) of 19.5-23.5%
o Hydrocarbon (condensed) content of 5 milligrams per cubic meter of air or less
o Carbon monoxide (CO) content of 10 ppm or less
o Carbon dioxide content of 1,000 ppm or less
o Lack of noticeable odor
 The employer must ensure that compressed oxygen is not used in atmosphere-supplying 

respirators that have previously used compressed air
 The employer must ensure that oxygen concentrations greater than 23.5% are used only in 

equipment designed for oxygen service or distribution

The employer must ensure that cylinders used to supply breathing air to respirators meet the following 
requirements:

 Cylinders are tested and maintained as prescribed in the Shipping Container Specification 
Regulations of the Department of Transportation (49 CFR part 180)

 Cylinders of purchased breathing air have a certificate of analysis from the supplier that the 
breathing air meets the requirements for Grade D breathing air

 The moisture content in the cylinder does not exceed a dew point of -50 deg.F (-45.6 deg.C) at 
1 atmosphere pressure

 The employer must ensure that compressors used to supply breathing air to respirators are 
constructed and situated to:

o Prevent entry of contaminated air into the air-supply system
o Minimize moisture content so that the dew point at 1 atmosphere pressure is 10°F (5.56 deg.C) 

below the ambient temperature
o Have suitable in-line air-purifying sorbent beds and filters to further ensure breathing air quality. 

Sorbent beds and filters shall be maintained and replaced or refurbished periodically following 
the manufacturer’s instructions

o Have a tag containing the most recent change date and the signature of the person authorized 
by the employer to perform the change. The tag shall be maintained at the compressor

 For compressors that are not oil-lubricated, the employer must ensure that carbon monoxide 
levels in the breathing air do not exceed 10 ppm
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 For oil-lubricated compressors, the employer must use a high-temperature or carbon monoxide 
alarm, or both, to monitor carbon monoxide levels. If only high-temperature alarms are used, the 
air supply must be monitored at intervals sufficient to prevent carbon monoxide in the breathing 
air from exceeding 10 ppm

 The employer must ensure that breathing air couplings are incompatible with outlets for non-
respirable worksite air or other gas systems. No asphyxiating substance will be introduced into 
breathing airlines

 The employer must use only the respirator manufacturer’s NIOSH-approved breathing-gas 
containers, marked and maintained in accordance with the Quality Assurance provisions of the 
NIOSH approval for the SCBA as issued in accordance with the NIOSH respirator-certification 
standard at 42 CFR part 84

PROGRAM EVALUATION & RECORDKEEPING
Program Evaluation
Workplace evaluations must ensure the respiratory protection program is being implemented and 
will consult employees to make sure they are using their respiratory protection devices properly. 

Employees will be consulted to assess their views on the program and identify problems with the 
program including, but not limited to the following: respirator fit, respirator selection in regards to 
hazards, respirator use, and respirator maintenance.

Recordkeeping
GCG Construction will establish and retain written information about medical evaluations, fit tests, 
and this respiratory program to facilitate employee involvement in the respirator program, to audit 
the adequacy of the program and to provide a record for OSHA.

Fit Testing Records
A record of the qualitative and quantitative fit tests must include:

 The name or identification of the employee tested
 Type of fit test performed
 Specific make, model, style, and size of respirator tested
 Date of test
 The pass/fail results for QLFTs or the fit factor and strip chart recording or other recording of the 

test results for QNFTs

Fit test records will be retained for respirator users until the next fit test is administered.
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Medical Evaluation Records
All records of medical evaluations will be retained and made available.

Employee’s medical record will be maintained for as long as the employee is employed plus thirty 
years. (An exception may be made for employees who have worked for less than a year, provided 
the records were released to that employee upon termination.

We will provide an employee or a designated representative access to a record on request or 
provide it in a reasonable time, place, and manner. If the record cannot be accessed within 15 
working days, the requestor must be provided with a reason for the delay and the earliest date 
when the record will be available.

TRAINING
GCG Construction will ensure every employee is provided training on respiratory protection. This 
training will be provided at no cost to the employee during working hours. 

GCG Construction will use only training material that is appropriate in content and vocabulary to the 
educational level, literacy, and language of employees.

Training Components
The respiratory program administrator will ensure that every employee will be trained in the 
following minimum elements before they use a respirator:

 Proper respiratory protection selection
 Why the respirator is necessary and how improper fit, usage, or maintenance can compromise 

the protective effect of the respirator
 What the limitations and capabilities of the respirator are
 How to wear and use the respirator effectively in emergency situations, including situations in 

which the respirator malfunctions
 How to inspect, put on and remove, use, and fit check the seals of the respirator
 What the procedures are for maintenance and storage of the respirator
 How to recognize medical signs and symptoms that may limit or prevent the effective use of 

respirators
 The general requirements of 26 CFR §1926.103 (26 CFR §1910.134) Respiratory Protection

Training Records
Training records will include the following information:

 Dates of the training sessions
 Contents or a summary of the training sessions
 Names and qualifications of persons conducting the training
 Names and job titles of all persons attending the training sessions

Employee training records will be maintained for 3 years from the date on which the training 
occurred.
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Retraining
Retraining will be done annually, and when any of the following situations occur:

 Changes in the workplace or the type of respirator render previous training obsolete
 Inadequacies in the employee’s knowledge or use of the respirator indicate that the employee 

has not retained the requisite understanding or skill
 Any other situation arises in which retraining appears necessary to ensure safe respirator use

FORMS & ATTACHMENTS
On the following pages, please find the following documents:

 Respirator Medical Evaluation Questionnaire
 Respiratory Protection Program Employee Acknowledgement
 Information for Employees Using respirators When Not Required
 Respirator Inspection
 Employee Medical Release
 Respiratory Protection training Documentation
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RESPIRATOR MEDICAL EVALUATION QUESTIONNAIRE

To the Employee:

Can you read?  (check one)     Yes    No

Your employer must allow you to answer the questionnaire during normal working hours, or at a time 
and place that is convenient to you. To maintain your confidentiality, your employer or supervisor must 
not look at or review your answers, and your employer must tell you how to deliver or send this 
questionnaire to the health care professional who will review it.

Part A.

Section 1. The following information must be provided by every employee who has been selected to 
use any type of respirator (please print).

1.  Today’s Date: ____________________

2.  Your Name: _________________________________________________________

3.  Your Age: ______________

4.  Sex (circle one):     Male    Female

5.  Your Height: ____________ 

6.  Your Weight: ___________________

7.  Your Job Title: _______________________________________________________

8.  A phone number where you can be reached by the health care professional who reviews this 
questionnaire (include the Area Code)? (        ) ____________________

9.  The best time to phone you at this number?               AM / PM

10. Has your employer told you how to contact the health care professional who will review this 
questionnaire (check one)?  Yes    No

11. Check the type of respirator you will use (you can check more than one category)?

a. ________ N, R, or P disposable respirator (filter-mask, non-cartridge type only).

b. _______ other type (for example, half- or full-face-piece type, powered-air purifying, supplied-air, 
self-contained breathing apparatus).

12. Have you worn a respirator (check one)?  Yes    No

If “yes,” what type(s): ______________________________________________________
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Section 2. (Mandatory) Questions 1 thru 9 below must be answered by every employee 
selected to use any type of respirator (please check “yes” or “no”).

1. Do you now smoke tobacco, or smoked tobacco in the last month?  Yes    No

2. Have you ever had any of the following conditions?

Seizures (fits)  Yes    No

Diabetes (sugar disease)  Yes    No

Allergic reactions that interfere with your breathing  Yes    No

Claustrophobia (fear of closed-in places)  Yes    No

Trouble smelling odors  Yes    No

 3. Have you ever had any of the following pulmonary or lung problems?

 4. Do you currently have any of the following symptoms of pulmonary or lung illness? 

Shortness of breath  Yes    No

Shortness of breath when walking fast on 
level ground or walking up a slight hill or 
incline  Yes    No

Shortness of breath when walking with 
other people at an ordinary pace on level 
ground  Yes    No

Have to stop for breath when walking at 
own pace on level ground

 Yes    No

Shortness of breath when washing or 
dressing yourself  Yes    No

Shortness of breath that interferes with your 
job  Yes    No

Coughing that produces phlegm (thick sputum)
 Yes    No

Coughing that wakes you early in the morning
 Yes    No

Coughing that occurs mostly when you are lying 
down  Yes    No

Coughing up blood in the last month
 Yes    No

Wheezing  Yes    No

Wheezing that interferes with your job:
 Yes    No

Chest pain when you breathe deeply:
 Yes    No

Any other symptoms that might be related to lung 
problems

 Yes    No

Asbestosis  Yes    No

Asthma  Yes    No

Chronic bronchitis  Yes    No

Emphysema  Yes    No

Pneumonia  Yes    No

Tuberculosis  Yes    No

Silicosis  Yes    No

Pneumothorax (collapsed lung)
 Yes    No

Lung cancer  Yes    No

Broken ribs  Yes    No

Any chest injuries or surgeries
 Yes    No

Any other lung problem that you’ve been told 
about  Yes    No
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5. Have you ever had any of the following cardiovascular or heart problems?

Heart attack  Yes    No

Stroke  Yes    No

Angina  Yes    No

Heart failure  Yes    No 

Swelling in your legs or feet (not caused by 
walking)  Yes    No

Heart arrhythmia (heart beating irregularly)
 Yes    No

High blood pressure  Yes    No

Any other heart problem that you’ve been told 
about  Yes    No

6. Have you ever had any of these cardiovascular or heart symptoms?

Frequent pain or tightness in your chest  Yes    No

Pain or tightness in your chest during physical activity  Yes    No

Pain or tightness in your chest that interferes with your job  Yes    No

In the past 2 years, have you noticed your heart skip/miss a beat?  Yes    No

Heartburn or indigestion that is not related to eating  Yes    No

Any other symptoms that you think may be related to heart or circulation problems
 Yes    No

7. Do you currently take medication for any of the following problems?

Breathing or lung problems  Yes    No

Heart trouble  Yes    No 

Blood pressure  Yes    No

Seizures (fits)  Yes    No

8. If you have ever used a respirator, have you ever had any of the following problems?

(If you have never used a respirator, check here and go to question 9:  )

Eye irritation  Yes    No

Skin allergies or rashes  Yes    No 

Anxiety  Yes    No

General weakness or fatigue  Yes    No

Any other problem that interferes with your use of a respirator

 Yes    No

9. Would you like to talk to the health care professional who will review this questionnaire about your 
answers to this questionnaire?  Yes    No
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Questions 10 to 15 below must be answered by employees who have been selected to use 
either a full-face-piece respirator or a self-contained breathing apparatus (SCBA). For 
employees who have been selected to use other types of respirators, answering these 
questions is voluntary.

10. Have you ever lost vision in either eye (temporarily or permanently)?    Yes    No

11. Do you currently have any of the following vision problems?

Wear contacts  Yes    No

Wear glasses  Yes    No

Color blind  Yes    No

Any other eye/vision problem
 Yes    No

12. Have you ever had injury to your ears, including a broken eardrum?    Yes    No

13. Do you currently have any of the following hearing problems?

Difficulty hearing  Yes    No              

Wear a hearing aid  Yes    No

Any other hearing or ear problem
 Yes    No

14. Have you ever had a back injury?    Yes    No

15. Do you currently have any of the following musculoskeletal problems?

Weakness in any of your arms, hands, legs, or feet
 Yes    No

Back pain  Yes    No

Difficulty fully moving your arms and legs
 Yes    No

Pain/stiffness when leaning forward or backward at 
the waist  Yes    No

Difficulty fully moving your head up or down
 Yes    No

Difficulty fully moving your head side to side
 Yes    No

Difficulty bending at your knees
 Yes    No

Difficulty squatting to the ground
 Yes    No

Climbing a flight of stairs or a ladder carrying more 
than 25 lbs.

 Yes    No

Any other muscle or skeletal problem that interferes 
with using a respirator

 Yes   No
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Part B.

Any of the following questions, and other questions not listed, may be added to the 
questionnaire at the discretion of the health care professional who will review the 
questionnaire.

1. In your present job, are you working at high altitudes (over 5,000 feet) or in a place that has lower 
than normal amounts of oxygen?  Yes    No

If “yes,” do you have feelings of dizziness, shortness of breath, pounding in your chest, or other 
symptoms when you are working under these conditions  Yes    No

2. At work or at home, have you ever been exposed to hazardous solvents, hazardous airborne 
chemicals (e.g., gases, fumes, or dust), or have you come into skin contact with hazardous 
chemicals?  Yes    No

If “yes,” name the chemicals if you know them:  _______________________________

_____________________________________________________________________

3. Have you ever worked with any of the materials, or under any of the conditions, listed below? (e.g., 
grinding or welding this material): 

Asbestos  Yes    No

Silica (e.g., in sandblasting)
 Yes    No

Tungsten/cobalt (e.g., grinding or welding this 
material)  Yes    No

Beryllium  Yes    No

Aluminum  Yes    No

Coal (for example, mining)
 Yes    No

Iron  Yes    No 

Tin  Yes    No 

Dusty environments  Yes    No

Any other hazardous exposures  Yes    No

If “yes,” describe these exposures:  __________________________________________

______________________________________________________________________

4. List any second jobs or side businesses you have:  ___________________________

______________________________________________________________________

5. List your previous occupations: ___________________________________________

______________________________________________________________________

6. List your current and previous hobbies:  ____________________________________

______________________________________________________________________
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7. Have you been in the military services?  Yes    No

If “yes,” were you exposed to biological or chemical agents (either in training or combat)?   

 Yes    No

8. Have you ever worked on a HAZMAT team?  Yes    No

9. Other than medications for breathing and lung problems, heart trouble, blood pressure, and 
seizures mentioned earlier in this questionnaire, are you taking any other medications for any reason 
(including over-the-counter medications)  Yes    No

If “yes,” name the medications if you know them:   ______________________________

______________________________________________________________________

10. Will you be using any of the following items with your respirator(s)?

HEPA Filters  Yes    No

Cartridges  Yes    No

Canisters (for example, gas masks)  Yes    No

11. How often are you expected to use the respirator(s) (check “yes” or “no” for all answers that apply 
to you)?

Escape only (no rescue) Yes    No

Emergency rescue only  Yes    No

Less than 5 hours per week  Yes    No

Less than 2 hours per day  Yes    No

2 to 4 hours per day  Yes    No

Over 4 hours per day  Yes    No

12. During the period you are using the respirator(s), is your work effort:

a. Light (less than 200 kcal per hour)?    Yes    No

If “yes,” how long does this period last during the average shift: _____ hrs. ____ min. 

Examples of a light work effort are sitting while writing, typing, drafting, or performing light assembly 
work; or standing while operating a drill press (1-3 lbs.) or controlling machines.

b. Moderate (200 to 350 kcal per hour):    Yes    No

If “yes,” how long does this period last during the average shift: _____ hrs. ____ Min.

Examples of moderate work effort are sitting while nailing or filing; driving a truck or bus in urban 
traffic; standing while drilling, nailing, performing assembly work, or transferring a moderate load 
(about 35 lbs.) at trunk level; walking on a level surface about 2 mph or down a 5-degree grade about 
3 mph; or pushing a wheelbarrow with a heavy load (about 100 lbs.) on a level surface.

c. Heavy (above 350 kcal per hour)?    Yes    No

If “yes,” how long does this period last during the average shift: _____ hrs. ____ Min.
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Examples of heavy work are lifting a heavy load (about 50 lbs.) from the floor to your waist or 
shoulder; working on a loading dock; shoveling; standing while bricklaying or chipping castings; 
walking up an 8- degree grade about 2 mph; climbing stairs with a heavy load (about 50 lbs.).

13. Will you be wearing protective clothing and/or equipment (other than the respirator) when you’re 
using the respirator?    Yes    No

If “yes,” describe this protective clothing and/or equipment: _______________________

______________________________________________________________________

14. Will you be working under hot conditions (temps. exceeding 77° F)?  Yes    No

15. Will you be working under humid conditions?  Yes    No

16. Describe the work you will be doing while using your respirator(s): _______________

_______________________________________________________________________

17. Describe any special or hazardous conditions you might encounter when you are using your 
respirator(s) (for example, confined spaces, life-threatening gases)

18. Provide the following information, if you know it, for each toxic substance that you’ll be exposed to 
when you’re using your respirator(s):

Name of first toxic substance: _____________________________________________

_____________________________________________________________________

Estimated maximum exposure level per shift: _________________________________

Duration of exposure per shift:  ____________________________________________

Name of second toxic substance: ___________________________________________

______________________________________________________________________

Estimated maximum exposure level per shift:  _________________________________

Duration of exposure per shift: _____________________________________________

Name of third toxic substance: _____________________________________________

______________________________________________________________________

Estimated maximum exposure level per shift: __________________________________

Duration of exposure per shift: _____________________________________________

Name of any other toxic substances you will be exposed to while using your respirator: 
_______________________________________________________________________

_______________________________________________________________________
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19. Describe any special responsibilities you’ll have while using your respirator(s) that may affect the 
safety and well-being of others (for example, rescue, and security):

_______________________________________________________________________

20. Additional Comments: _________________________________________________

_______________________________________________________________________

     Employee Name                          Employee Signature                            Date

     Physician Name                          Physician Signature                              Date
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RESPIRATORY PROTECTION PROGRAM EMPLOYEE ACKNOWLEDGEMENT

By my signature below, I acknowledge that I have received instruction and have read GCG 
Construction’s Respiratory Protection Program. I have been given the opportunity to ask questions 
and have received answers, instruction, and clarification to my questions. I understand the contents of 
and agree to follow GCG Construction policy regarding this Respiratory Protection Program.

Respiratory Protection Program received on ____________________ , 20 ___

______________________________________________

Printed Name of Employee

______________________________________________   ______________

Signature of Employee                                                           Date

______________________________________________

Social Security Number

______________________________________________

Printed Name of Trainer

______________________________________________   ______________

Signature of Trainer                                                                Date

cc:  Employee file
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INFORMATION FOR EMPLOYEES USING OPTIONAL RESPIRATORS 

To the employer:  The statement below must be read by all employees using respirators not required under the 
Respiratory Protection Standard

To the employee:      Can you read?    Yes     No 

Your employer is required to have you read the statement below if you are using respirators not required under 
the Respiratory Protection Regulation. Ensure you keep a copy of this form for your personal records.

OSHA RESPIRATORY PROTECTION STATEMENT

To The Respirator User:

Respirators are an effective method of protection against designated hazards when properly selected and worn. 
Respirator use is encouraged, even when exposures are below the exposure limit, to provide an additional level 
of comfort and protection for workers. However, if a respirator is used improperly or not kept clean, the 
respirator itself can become a hazard to the worker. Sometimes, workers may wear respirators to avoid 
exposures to hazards, even if the amount of hazardous substance does not exceed the limits set by OSHA 
standards. If your employer provides respirators for your voluntary use, of if you provide your own respirator, 
you need to take certain precautions to be sure that the respirator itself does not present a hazard.

You Should Do The Following:

Read and heed all instructions provided by the manufacturer on use, maintenance, cleaning and care, and 
warnings regarding the respirators limitations.

Choose respirators certified for use to protect against the contaminant of concern. NIOSH, the National Institute 
for Occupational Safety and Health of the U.S. Department of Health and Human Services, certifies respirators. 
A label or statement of certification should appear on the respirator or respirator packaging. It will tell you what 
the respirator is designed for and how much it will protect you.

Do not wear your respirator into atmospheres containing contaminants for which your respirator is not designed 
to protect against. For example, a respirator designed to filter dust particles will not protect you against gases, 
vapors, or very small solid particles of fumes or smoke.

Keep track of your respirator so that you do not mistakenly use someone else’s respirator.

EMPLOYEE INFORMATION

Employee Name: Work Location:

Facility: ID/Clock Number:

Job Title: Dept./Phone:

CERTIFICATION:  I certify that I have read and understand the below Respiratory Protection Statement as 
required by the Occupational Safety and Health Administration (OSHA).

Employee Signature:                                                        Date:
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RESPIRATOR INSPECTION RECORD

OWNER INFORMATION

Owner’s Name (if individually issued):

Company Name Department

Employee ID # (if applicable) Work Phone

RESPIRATOR INFORMATION

Type of Respirator

Manufacturer Model #

Size # Respirator ID #

Date of Inspection Time

INSPECTION CRITERIA

Estimated Frequency (Check all that apply):

 Hourly  Twice each Shift  Daily  Weekly
 Monthly                  Before Use  After Use

This inspection is being conducted PRIOR to use. Initials

This inspection is being conducted AFTER use. Initials

COMPONENT: DEFECTS FOUND: CORRECTIVE ACTION TAKEN:

Cartridge Holder:

Cartridge Threads/Fittings:

Cartridge/Canister:

Cartridge Filter:

Connections:

Elastomeric Parts Deteriorating?
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Elastomeric Parts Pliable?

Exhalation Valve Assembly:

Facepiece:

Gaskets:

Harness Assembly:

Headbands:

Hose Assembly:

Inhalation Valve:

Nose Cup Valves:

Speaking Diaphragm:

Other:

Comments

Inspector’s Name                                                            Title

Signature                                                                                                                                      Date

FORM RETENTION INFORMATION ATTACHMENTS

Retention File: Location: *Yes     No 

Date Filed: Filed By: *See Following Pages 
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Respirator Cleaning Record
OWNER INFORMATION
Owner’s Name (if individually issued):
Company Name Department

Employee ID # (if applicable) Work Phone
RESPIRATOR INFORMATION
Type of Respirator
Manufacturer Model #
Size # Respirator ID #
Date of Inspection Time
CLEANING REQUIREMENTS FOR TIGHT FITTING RESPIRATORS
Estimated Frequency (Check all that apply):
 Hourly  Twice each Shift  Daily  Weekly
 Monthly  Before Use                After Use
COMPONENT CLEANING REQUIREMENTS
Cartridge Holder:

Cartridge Threads/Fittings:

Cartridge/Canister:

Cartridge Filter:

Connections:

Elastomeric Parts Deteriorating?

Elastomeric Parts Pliable?

Exhalation Valve Assembly:

Facepiece:

Gaskets:
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Harness Assembly:

Headbands:

Hose Assembly:

Inhalation Valve:

Nose Cup Valves:

Speaking Diaphragm:

Respirator Cleaning Procedures
These procedures are provided for employee use when cleaning respirators. They are general in 
nature, and the employee as an alternative may use the cleaning recommendations provided by the 
manufacturer of the respirators, provided such procedures are as effective as those listed in 29 CFR 
1910.134 Appendix B-2. Equivalent effectiveness simply means that the procedures used must 
accomplish the objectives set forth below.
Procedures for Cleaning Respirators:

 Remove filters, cartridges, or canisters. Disassemble facepieces by removing speaking 
diaphragms, demand and pressure - demand valve assemblies, hoses, or any components 
recommended by the manufacturer. Discard or repair any defective parts.

 Wash components in warm (110 deg. F maximum) water with a mild detergent or with a 
cleaner recommended by the manufacturer. A stiff bristle (not wire) brush may be used to 
facilitate the removal of dirt.

 Rinse components thoroughly in clean, warm (110 deg. F maximum), preferably running 
water. Drain.

 When the cleaner used does not contain a disinfecting agent, respirator components should 
be immersed for two minutes in one of the following:

 Hypochlorite solution (50 ppm of chlorine) made by adding approximately one milliliter of 
laundry bleach to one liter of water at 110 deg. F.

 Aqueous solution of iodine (50 ppm iodine) made by adding approximately 0.8 milliliters of 
tincture of iodine (6-8 grams ammonium and/or potassium iodide/100 cc of 45% alcohol) to 
one liter of water at 110 deg. F.

 Other commercially available cleansers of equivalent disinfectant quality when used as 
directed, if their use is recommended or approved by the respirator manufacturer.

 Rinse components thoroughly in clean, warm (110 deg. F maximum), preferably running 
water. Drain. The importance of thorough rinsing cannot be overemphasized. Detergents or 
disinfectants that dry on facepieces may result in dermatitis. In addition, some disinfectants 
may cause deterioration of rubber or corrosion of metal parts if not completely removed.

 Components should be hand-dried with a clean lint-free cloth or air-dried.
 Reassemble facepiece, replacing filters, cartridges, and canisters where necessary.
 Test the respirator to ensure that all components work properly.

Inspector’s Name                                                                      Title
Signature                                                                                  Date
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RESPIRATOR INSPECTION

Straps

 Check connections to facepiece.
 Check for continued elasticity.
 Check connections for neck and top of 

head.

Face piece

 Check overall shape for deformities.
 Check all metal pieces for bending.
 Check sealing surfaces for elasticity.
 Assure that there are no tears, scratches 

or other damage to the sealing surface.

Valves

 Check inhalation valves for flexibility and 
proper seating.

 Check exhalation valve for presence, 
flexibility, and proper seating.

 Assure that exhalation valve sealing 
surfaces are smooth and undamaged.

Valve Cover

 Check for presence of exhalation valve cover.
 Check exhalation valve cover for cracks.

Gaskets

 Check cartridge holders for gasket presence.
 Check gasket surface for smoothness.
 Check cartridge fitting/housing for cracks or 

anything preventing proper cartridge seating.

Cartridges

 Check that cartridge is correct cartridge for the 
task/job.

 Check that cartridge edge or bead that seats 
against the cartridge holder gasket is smooth 
and undamaged.

 Check that cartridge has just been removed 
from sealed packaging or has adequate 
remaining use time for intended task/job.

Overall

 Check whole assembly for damage or wear
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FULL FACE RESPIRATOR FIELD INSPECTIONS

 Straps
 Check connections to facepiece.
 Check for continued elasticity.
 Check connections for neck and top of head.
 Face piece
 Check overall shape for deformities.
 Check all metal pieces for bending.
 Check sealing surfaces for elasticity.
 Assure that there are no tears, scratches, or other damage to the sealing surface.
 Lens
 Check lens for flaws or cracks.
 Check lens holder for cracks and deformities.
 Check lens holder for secure seal against lens edge.
 Valves
 Check inhalation valves for presence, if accessible on this model respirator.
 Check inhalation valves for flexibility and proper seating, if accessible on this model respirator.
 Check exhalation valve for presence, flexibility, and proper seating, if accessible on this model.
 Assure that exhalation valve sealing surfaces are smooth and undamaged, if accessible.
 Valve Cover
 Check exhalation valve cover for presence, if accessible on this model respirator.
 Check exhalation valve cover for cracks, if accessible on this model respirator.
 Amplifier
 If equipped with voice amplifier, check for continued function.
 Gaskets
 Check cartridge holders for gasket presence.
 Check gasket surface for smoothness.
 Check cartridge fitting/housing for cracks or anything that would prevent proper cartridge 

seating.
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 Cartridges
 Check that cartridge is correct cartridge for the task/job.
 Check that cartridge edge or bead that seats against the cartridge holder gasket is smooth and 

undamaged.
 Check that cartridge has just been removed from sealed packaging or that the use log on these 

cartridges reflects adequate remaining use time for the intended task/job.
 Canister hose
 Check canister hose assembly for flexibility and wear.
 Check canister hose connections for damage and wear.
 Canister belt
 Check canister belting and harness assembly for damage and wear.
 Check all connections for smooth operation.
 Canister
 Check that canister is correct canister for the task/job.
 Check that the canister connection point is smooth and damaged.
 Check that the canister seal has just been removed or that the log on this canister reflects 

adequate remaining use time for the intended task/job.
 If Type N canister, check that the window shows the catalyst is still working.
 Overall
 Check whole assembly for damage or wear.
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EMPLOYEE MEDICAL RELEASE

For Respiratory Protection Use

_______________________________________________________________________

Physician’s Full Name                                                        Telephone Number

_______________________________________________________________________

Street Address

_______________________________________________________________________

City                                                State                                    Zip  

I, __________________________________________________ , examined 

           Physician’s Name

_____________________________________________________ ,

           Employee’s Name   

________________________________ , on ____________________.

Employee’s Social Security Number             Date of Examination

As a result of this examination, I find that this employee is:

Approved
Not 
Approved For:

  The use of negative pressure respiratory protection.

  The use of positive pressure respiratory protection.

  The use of self-contained breathing apparatus.

  The wearing of protective clothing such as a Tyvek suit when wearing 
respiratory protection.

Comments/Observations: __________________________________________________

_______________________________________________________________________

_______________________________________________________________________

____________________________________________________ ____________

Physician’s Signature Date

cc:  Personnel file
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RESPIRATORY PROTECTION TRAINING

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name Signature

(Retain at least 3 years)
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Scaffolds & Work Platforms

POLICY
GCG Construction has implemented this policy to ensure that employee are not exposed to hazards 
while working on or with scaffolding or elevated work platforms. GCG Construction’s designated 
competent scaffolding person is responsible for ensuring the following engineering controls, training 
requirements, and safe work practices are enforced to protect our employees from hazards 
associated with the erecting, use, and dismantling of scaffolds.

RESPONSIBILITIES
Preventing injuries during the setup, use and dismantling of scaffolds is a cooperative effort between 
GCG Construction and its employees.

Employer Responsibilities
It is the responsibility of GCG Construction to:

 Ensure employees are trained appropriately to their level of responsibility regarding scaffolds
 Acquire appropriate scaffolding for the job to be performed
 Ensure all equipment, including scaffolds, is safe for use by employees
 Ensure there is at least one qualified person at every job that requires scaffolding

Qualified Person Responsibilities
It is the responsibility of the qualified person to:

 Be competent in fall protection
 Review work plans to determine if scaffolds are necessary
 Design scaffolds to the required specifications
 Ensures the onsite scaffolding meets requirements of the job and all safety guidelines
 Train employees who perform work on scaffolds and work platforms to recognize the hazards 

specific to that type of work and understand the procedures necessary to control them

Competent Person
It is the responsibility of the competent person to:

 Take prompt measures to eliminate conditions that may pose harm to employees
 Ensure scaffold components from different manufacturers do not intermix
 Evaluate direct connections and to confirm the supporting surfaces are capable of supporting 

the loads to be imposed on them
 Inspect all suspension scaffold ropes before each shift and after anything that might affect a 

rope’s integrity
 Supervise the erection, moving, dismantling, and altering of scaffolds
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Employee Responsibilities
All company employees are expected to:

 Complete all requisite training before using scaffolds
 Follow company safety policy and best industry practices
 Perform pre-use inspection before accessing the scaffold
 Report any unsafe condition to the appropriately qualified person

SAFE PRACTICES
General Requirements
Scaffolds must be constructed and loaded according to the design of a qualified person.

Capacity
Scaffolds and their components must be able to support their own weight and 4 times the 
maximum intended load.

Counterweights used to balance adjustable suspension scaffolds, must be able to resist at least 
four times the tipping moment imposed by the scaffold operating at either the rated load of the 
hoist, or one-and-a-half (minimum) times the tipping moment imposed by the scaffold operating at 
the stall load of the hoist, whichever is greater.

Suspension rope and connecting hardware must be able to support 6 times the maximum intended 
load of non-adjustable suspension scaffolds.

On adjustable suspension scaffolds, the suspension rope and connecting hardware must support 
twice the stall load of the hoist if that is greater than 6 times the maximum intended load of the 
scaffold. 

SCAFFOLD PLATFORM CONSTRUCTION
Planking and Decking
Platforms on working levels of scaffolds must be planked or decked between the front uprights and 
the guardrail supports so the space between adjacent units and between the platform and uprights 
is no more than 1 inch wide. Special exception can be made where a wider space is necessary 
(but never wider than 9½ inches).

Width
Scaffold platforms must be at least 18 inches wide except the following:

 Each ladder jack scaffold, top plate bracket scaffold, roof bracket scaffold, and pump jack 
scaffold must be at least 12 inches wide

 There is no minimum width requirement for boatswains’ chairs
 Where scaffolds must be used in areas so narrow that platforms and walkways cannot be at 

least 18 inches wide, these platforms and walkways must be as wide as feasible, and 
employees on those platforms and walkways must be protected from fall hazards by the use of 
guardrails and/or personal fall arrest systems



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 55-3
239-825-7566

Distance from Work Face
The front edge of all platforms must be within 14 inches of the face of the work unless guardrail 
and/or personal fall arrest systems are used to prevent employees from falling, except the 
following:

 Outrigger scaffolds may be a maximum of 3 inches from the face of work
 For plastering and lathing operations, the maximum distance from the face is 18 inches

Access and Egress
 Instead of the requirements for a stair, fixed ladder, or portable ladder, the intermediate 

horizontal members of a frame of a manufactured tubular welded frame scaffold may be used 
for access to, and egress from, the work platform if all of the following conditions are met: 

o All frames and component parts are compatible in design
o The intermediate horizontal members of a frame are a minimum of 16 inches in length
o The horizontal members of each frame must be uniformly spaced and must not exceed 17 

inches center to center vertically
o When frames connect vertically to one another, the distance between the bottom horizontal 

member of the upper end frame and the top horizontal member of the lower end frame must be 
within 3 inches of the uniform spacing of the horizontal members of each frame

o The elevation to the lowest horizontal member of the bottom frame must not exceed 21 inches 
from ground or floor

o Each horizontal member must be capable of supporting 300 pounds applied at the member's 
midpoint without bending or cracking

o Each horizontal member must be free of cracks, bends, or bad welds
o Only 1 employee at a time may use a horizontal member of a frame as access to, or egress 

from, the workstation
o Cross braces on tubular welded frame scaffolds must not be used as a means of access or 

egress
o The guardrail system located on the side where horizontal members of the scaffold frame are 

used for access to or egress from, a work platform must be constructed as follows: 
˗ The intermediate rail must be omitted between the corner posts at access location
˗ The top rail must be continuous between posts
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Other
 Each end of a platform must extend over the centerline of its support by at least 6 inches unless 

it is cleated, or restrained by hooks or equivalent means
 A platform 10 feet or less may not extend over its support more than 12 inches unless it is 

designed not to tip when supporting weight or has guardrails to block access
 A platform more than 10 feet in length may not extend over its support more than 18 inches 

unless it is designed not to tip when supporting weight or has guardrails to block access
 Where scaffold planks abut one another to create a long platform, they should only overlap over 

supports by more than 12 inches unless they are nailed together or otherwise restrained
 Where the platform changes direction, as around a corner, lay platforms off right angles first and 

platforms that rest at right angles second
 Construction and attachment of a scaffold must not cause a direct pull on the fasteners
 Do not cover wood platforms with opaque finishes (platform edges may be covered or marked 

for identification). Platforms may be coated periodically with wood preservatives, fire-retardant 
finishes, and slip-resistant finishes, but the coating may not obscure the top or bottom wood 
surfaces

 Scaffolding endangered by a truck or other moving equipment must be protected by a warning 
device, or barrier, or both

 Scaffold components from different manufacturers must not be intermixed unless the 
components fit together without force and the scaffold’s structural integrity is maintained by the 
user. Do not modify scaffold components by different manufacturers to intermix them unless a 
competent person determines the resulting scaffold is structurally sound

 Components of different metals may not be used together unless a competent person can 
confirm that galvanic action will not reduce their strengths

CRITERIA FOR SUPPORTED SCAFFOLDS
Restraints
Supported scaffolds with a height to base width ratio of more than four to one (4:1) must be 
restrained from tipping by guying, tying, bracing, or equivalent means, as follows:

 Guys, ties, and braces must be installed at locations where horizontal members support both 
inner and outer legs

 Guys, ties, and braces must be installed according to the scaffold manufacturer’s 
recommendations or at the closest horizontal member to the 4:1 height and be repeated 
vertically at locations of horizontal members every 20 feet or less thereafter for scaffolds 3 feet 
wide or less, and every 26 feet or less thereafter for scaffolds greater than 3 feet  wide

 The top guy, tie, or brace of completed scaffolds must be placed no further than the 4:1 height 
from the top. Such guys, ties and braces must be installed at each end of the scaffold and at 
horizontal intervals not to exceed 30 feet (measured from one end to the other, not both ends to 
the center)

 Ties, guys, braces, or outriggers must be used to prevent the tipping of supported scaffolds in 
all circumstances where an eccentric load, such as a cantilevered work platform, is applied or is 
transmitted to the scaffold
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Foundations
 Supported scaffold poles, legs, posts, frames, and uprights must bear on adequate firm 

foundation
 Footings must be level, sound, rigid, and capable of supporting the loaded scaffold without 

settling or displacement
 Scaffolds may not be supported with unstable objects
 Unstable objects must not be used as working platforms
 Do not use front-end loaders and similar pieces of equipment to support scaffold platforms 

unless they have been specifically designed by the manufacturer for such use
 Do not use forklifts to support scaffold platforms unless the entire platform is attached to the fork 

and the forklift is not moved horizontally while the platform is occupied
 Brace and plumb supported scaffold poles, legs, posts, frames, and uprights to prevent swaying 

and displacement

Erection & Dismantling
 A safe means of access must be provided for employees erecting or dismantling a scaffold 

where the provision of safe access is feasible and does not create a greater hazard. A 
competent person will determine whether it is feasible or would pose a greater hazard to 
provide, and have employees use a safe means of access. This determination must be based 
on site conditions and the type of scaffold being erected or dismantled

 Hook-on or attachable ladders must be installed as soon as scaffold erection has progressed to 
a point that permits their safe installation and use

 When erecting or dismantling tubular welded frame scaffolds, (end) frames, with horizontal 
members that are parallel, level and are not more than 22 inches apart vertically may be used 
as climbing devices for access, provided they are erected in a manner that creates a usable 
ladder and provides good hand hold and foot space

CRITERIA FOR SUSPENSION SCAFFOLDS
All suspension scaffold support devices must rest on surfaces capable of supporting at least 50 lbs/ft2 
and 4 times the load imposed on them by the scaffold operating at the rated load of the hoist (or at 
least 1.5 times the load imposed on them by the scaffold at the stall capacity of the hoist, whichever is 
greater).

Before the scaffold is used, direct connections must be evaluated by a competent person who can 
confirm supporting surfaces are capable of supporting the loads to be imposed.

A bearer for a suspension scaffold must be made of 4 x 6-inch timber set on edge or structural steel of 
equivalent strength. A bearer must have sufficient length to hold the planks between the frames where 
a hoisting machine is used. Plank edges must abut. 

The connections of a masons’ multi-point adjustable suspension scaffold must be designed by an 
engineer experienced in such scaffold design.
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Counterweights
 Use counterweights made of non-flowable material. Sand, gravel, and similar materials can 

easily be dislocated and must not be used as counterweights
 Use items specifically designed as counterweights to secure scaffold systems. Construction 

materials such as, but not limited to, masonry units and rolls of roofing felt, must not be used as 
counterweights

 Secure counterweights by mechanical means to the outrigger beams to prevent accidental 
displacement

 Do not remove counterweights from an outrigger beam until the scaffold is disassembled

Outrigger Beams
Suspension scaffold outrigger beams, when used, must be made of structural metal or equivalent 
strength material, and be restrained to prevent movement.

Stabilize the inboard ends of suspension scaffold outrigger beams with bolts or other direct 
connections to the floor or roof deck, or by counterweights. (Masons’ multi-point adjustable 
suspension scaffold outrigger beams may not be stabilized by counterweights.)

Place outrigger beams perpendicular to bearing support (usually the face of the building or 
structure). However, where the employer can demonstrate that it is not possible to place an 
outrigger beam perpendicular to the face of the building or structure because of obstructions that 
cannot be moved, the outrigger beam may be placed at some other angle, provided opposing 
angle tiebacks are used.

Suspension scaffold outrigger beams must be:

 Provided with stop bolts or shackles at both ends
 Securely fastened together with the flanges turned out when channel iron beams are used in 

place of I-beams
 Installed with all bearing supports perpendicular to the center line of the beam
 Set and maintained with the web in a vertical position
 When an outrigger beam is used, the shackle or clevis that attaches the rope to the outrigger 

beam must be placed directly over the centerline of the stirrup

Tiebacks
Outrigger beams not stabilized by bolts or other direct connections to the floor or roof deck must be 
secured by tiebacks.

 Tiebacks must be equivalent in strength to the suspension ropes and secured to a structurally 
sound anchorage on the building or structure. Sound anchorages include structural members, 
but not piping systems, vents, or electrical conduit

 Install tiebacks perpendicular to the face of the building or structure, or install opposing angle 
tiebacks. Single tiebacks installed at an angle are prohibited

 Tiebacks must be equivalent in strength to the hoisting rope
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Support Devices
Suspension scaffold support devices such as cornice hooks, roof hooks, roof irons, parapet 
clamps, or similar devices must be:

 Made of steel, wrought iron, or materials of equivalent strength
 Supported by bearing blocks
 Secured against movement by tiebacks installed at right angles to the face of the building or 

structure. If opposing angle tiebacks are used, they must be installed and secured to a 
structurally sound anchorage point on the building or structure. Sound points of anchorage 
include structural members, but do not include standpipes, vents, other piping systems, or 
electrical conduit

Hoists & Ropes
When winding drum hoists are used on a suspension scaffold, they must contain at least four 
wraps of the suspension rope at the lowest point of scaffold travel. When other types of hoists are 
used, the suspension ropes must be long enough to allow the scaffold to be lowered to the level 
below without the rope end passing through the hoist, or the rope end must be configured or 
provided with means to prevent the end from passing through the hoist.

Do not use repaired wire rope as suspension rope, and do not join them together except with eye 
splice thimbles connected with shackles or cover plates.

Equip the load end of wire suspension ropes with proper size thimbles and secure them by eye 
splicing or equivalent means.

Ropes must be inspected for defects by a competent person before each work shift and after 
occurrences that could affect a rope’s integrity. Ropes must be replaced if any of the following 
conditions exist:

 Physical damage that impairs the function and strength of the rope
 Kinks that might impair the tracking or wrapping of rope around the drum(s) or sheave(s)
 Six randomly distributed broken wires in one rope lay or three broken wires in one strand in one 

rope lay
 Abrasion, corrosion, scrubbing, flattening or peening causing loss of more than one-third of the 

original diameter of the outside wires
 Heat damage from a torch or damage caused by contact with electrical wires
 Evidence that the secondary brake has been activated during an overspeed condition and has 

engaged the suspension rope

Swaged attachments or spliced eyes on wire suspension ropes must not be used unless they are 
made by the wire rope manufacturer or a qualified person.
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When wire rope clips are used on suspension scaffolds:

 There must be at least 3 wire rope clips installed, each a minimum of 6 rope diameters apart
 Install clips according to the manufacturer’s recommendations
 Retighten clips to the manufacturer’s recommendations after the initial loading
 Inspect clips and retighten them to the manufacturer’s recommendations at the start of each 

work shift thereafter
 U-bolt clips must not be used at the point of suspension for any scaffold hoist
 When U-bolt clips are used, the U-bolt must be placed over the dead end of the rope, and the 

saddle must be placed over the live end of the rope
 Suspension scaffold power-operated hoists and manual hoists must be tested by a qualified 

testing laboratory
 Do not use gasoline-powered equipment and hoists on suspension scaffolds
 Enclose gears and brakes of power-operated hoists used on suspension scaffolds
 In addition to the normal operating brake, suspension scaffold power-operated hoists and 

manually operated hoists must have a braking device or locking pawl that engages 
automatically when a hoist makes an instantaneous change in momentum or an accelerated 
overspeed

 Manually operated hoists must require a positive crank force to descend
 Two-point and multi-point suspension scaffolds must be secured to prevent them from swaying, 

as determined to be necessary based on an evaluation by a competent person. Window 
cleaners’ anchors must not be used for this purpose

 Devices whose sole function is to provide emergency escape and rescue must not be used as 
working platforms. This provision does not preclude the use of systems that are designed to 
function both as suspension scaffolds and emergency systems

ACCESS TO ALL SCAFFOLDS
When scaffold platforms are more than 2 feet above or below a point of access, portable ladders, 
hook-on ladders, attachable ladders, stair towers (scaffold stairways/towers), stairway-type ladders, 
ramps, walkways, integral pre-fabricated scaffold access, or direct access from another scaffold, 
structure, personnel hoist, or similar surface must be used. Do not use crossbraces as a means of 
access.

In addition to requirements outlined in the chapter on ladder safety, portable, hook-on, and attachable 
ladders must adhere to the following criteria:

 Position portable, hook-on, and attachable ladders so as not to tip the scaffold
 Position hook-on and attachable ladders so their bottom rung is not more than 24 inches above 

the scaffold supporting level
 When hook-on and attachable ladders are used on a supported scaffold more than 35 feet high, 

they must have rest platforms at 35-foot maximum vertical intervals.
 Hook-on and attachable ladders must be designed for the type of scaffold being used
 Hook-on and attachable ladders must have a minimum rung length of 11½”
 Hook-on and attachable ladders must have uniformly spaced rungs with a maximum spacing 

between rungs of 16¾ inches
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Stairway-type ladders must:
 Be positioned such that their bottom step is not more than 24 inches above the scaffold 

supporting level
 Be provided with rest platforms at 12 foot maximum vertical intervals
 Have a minimum step width of 16 inches, except that mobile scaffold stairway-type ladders must 

have a minimum step width of 11½ inches
 Have slip-resistant treads on all steps and landings

Stair towers
 Stair towers (scaffold stairway/towers) must be placed so that their bottom step is not more than 

24 inches above the scaffold supporting level
 A stair rail consisting of a toprail and a midrail must be provided on each side of each scaffold 

stairway
 The toprail of each stair rail system must also be capable of serving as a handrail, unless a 

separate handrail is provided
 Handrails, and toprails that serve as handrails, must provide an adequate handhold for 

employees grasping them to avoid falling
 Stair rail systems and handrails must be surfaced to prevent injury to employees from punctures 

or lacerations, and to prevent snagging of clothing
 The ends of stair rail systems and handrails must be constructed so that they do not constitute a 

projection hazard
 Handrails, and toprails used as handrails, must be at least 3 inches from other objects
 Stair rails must be at least 28 inches but not more than 37 inches from the upper surface of the 

stair rail to the surface of the tread, in line with the face of the riser at the forward edge of the 
tread

 A landing platform at least 18 inches wide and 18 inches long must be provided at each level
 Each scaffold stairway must be at least 18 inches wide between stair rails
 Treads and landings must have slip-resistant surfaces
 Stairways must be installed between 40 degrees and 60 degrees from the horizontal
 Guardrails meeting safety requirements must be installed on the open sides and ends of each 

landing
 Riser height must be uniform, within ¼ inch, for each flight of stairs. Greater variations in riser 

height are allowed for the top and bottom steps of the entire system, not for each flight of stairs
 Tread depth must be uniform, within ¼ inch, for each flight of stairs
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Ramps & Walkways 
 Ramps and walkways 6 feet or more above lower levels must have guardrail systems that 

comply with fall protection regulations
 No ramp or walkway must be inclined more than a slope of one vertical to three horizontal (20 

degrees above the horizontal)
 If the slope of a ramp or a walkway is steeper than one vertical in eight horizontal, the ramp or 

walkway must have cleats not more than fourteen inches apart that are securely fastened to the 
planks to provide footing

Integral prefabricated scaffold access frames must:

 Be specifically designed and constructed for use as ladder rungs
 Have a rung length of at least 8 inches
 Not be used as work platforms when rungs are less than 11½ inches in length, unless each 

affected employee uses fall protection, or a positioning device
 Be uniformly spaced within each frame section
 Be provided with rest platforms at 35-foot maximum vertical intervals on all supported scaffolds 

more than 35 feet high
 Have a maximum spacing between rungs of 16¾ inches. Non-uniform rung spacing caused by 

joining end frames together is allowed, provided the resulting spacing does not exceed 16¾ 
inches

Other Requirements
Steps and rungs of ladder and stairway type access must line up vertically with each other between 
rest platforms.

Direct access to or from another surface must be used only when the scaffold is not more than 14 
inches horizontally and not more than 24 inches vertically from the other surface.

USE OF SCAFFOLDS
 Never load scaffolds or their components in excess of their maximum intended loads or rated 

capacities, whichever is less
 Do not use shore or lean-to scaffolds
 A competent person must inspect scaffolds and scaffold components for visible defects before 

use and after any occurrence that could affect a scaffold’s structural integrity
 Any part of a scaffold that is damaged or weakened resulting in a reduction of the structures 

strength, must be immediately repaired or replaced, braced to meet those provisions, or 
removed from service until repaired

 Unless a registered professional engineer designed the scaffolds specifically for movement, no 
scaffold may be moved horizontally while employees are on them
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 No scaffold may be erected, used, dismantled, altered, or moved if any conductive material 
handled on them might come closer to exposed and energized power lines than indicated in 
Table 1

 Scaffolds may be closer than specified after the utility company, or electrical system operator 
has been notified, has de-energized the lines, or installed protective coverings to prevent 
accidental contact

 Only experienced and trained employees will erect, move or dismantle scaffolds, and only under 
the supervision and direction of a competent person

 Employees may not work on scaffolds covered in slippery material like ice or snow (except as 
needed to remove it)

 Use tag lines to control swinging loads from making unintentional contact while being hoisted
 Ropes that support adjustable suspension scaffolds must be large enough in diameter to 

provide enough surface area for the functioning of brake and hoist mechanisms
 Employees may not work on or from scaffolds during storms or high winds, unless a competent 

person has determined it is safe, and the employees are protected by a personal fall arrest 
system or wind screens

 Stationary manufactured scaffolding must be tied to and braced against a building at least every 
30 feet horizontally and 26 feet vertically, unless otherwise guyed

 Adjusting screws on stationary manufactured scaffolding must have an adjustment of not more 
than 18 inches from baseplate to bottom of frame with a minimum of 6 inches retained within the 
frame

 Suspension ropes must be shielded from heat-producing processes and corrosive substances
 No debris can be allowed to accumulate on platforms to cause a hazard

Insulated Lines Uninsulated Lines

Voltage Minimum 
distance

Alternatives Voltage Minimum 
distance

Alternatives

Less than 300 volts 3 feet Less than 
50 kv

10 feet

300 volts to 50 kv 10 feet

More than 50 kv 10 feet + 0.4 
inches for 
each 1 kv 
over 50 kv

2 times the 
length of the line 
insulator, never 
less than 10 feet

More than 
50 kv

10 feet + 0.4 
inches for 
each 1 kv 
over 50 kv.

2 times the length 
of the line 
insulator, never 
less than 10 feet

Table 1
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Ladder Safety on Scaffolds
Employees may not increase the working level on top of scaffold platforms with makeshift devices 
like boxes or barrels.

Ladders also may not be used to increase the working level height of an employee unless the 
following criteria are met:

 When the ladder is placed against a structure which is not a part of the scaffold, the scaffold 
must be secured against the sideways thrust exerted by the ladder

 The platform units must be secured to the scaffold to prevent their movement
 The ladder legs must be on the same platform or other means must be provided to stabilize the 

ladder against unequal platform deflection
 The ladder legs must be secured to prevent them from slipping or being pushed off the platform

Welding Safety on Scaffolds
To reduce the possibility of welding current arcing through the suspension wire rope when 
performing welding from suspended scaffolds, the following precautions must be taken, as 
applicable:

 An insulated thimble must be used to attach each suspension wire rope to its hanging support 
(such as cornice hook or outrigger). Excess suspension wire rope and any additional 
independent lines that is in contact with the scaffold must be insulated

 The suspension wire rope must be covered with insulating material extending at least 4 feet 
above the hoist. If there is a tail line below the hoist, it must be insulated to prevent contact with 
the platform. The portion of the tail line that hangs free below the scaffold must be guided or 
retained, or both, so that it does not become grounded

 Each hoist must be covered with insulated protective covers
 In addition to a work lead attachment required by the welding process, a grounding conductor 

must be connected from the scaffold to the structure. The size of this conductor must be at least 
the size of the welding process work lead, and this conductor must not be in series with the 
welding process or the work piece

 If the scaffold grounding lead is disconnected at any time, the welding machine must be shut off
 An active welding rod or uninsulated welding lead must not be allowed to contact the scaffold or 

its suspension system
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FALL PROTECTION
Fall protection must be provided to employees working on a scaffold more than 10 feet above a lower 
level to prevent falls to that lower level. See Table 2

Fall Protection by Type of Scaffold
 Each employee on a boatswains’ chair, catenary scaffold, float scaffold, needle beam scaffold, 

or ladder jack scaffold must be protected by a personal fall arrest system
 Each employee on a single-point or two-point adjustable suspension scaffold must be protected 

by both a personal fall arrest system and guardrail system
 Each employee on a crawling board (chicken ladder) must be protected by a personal fall arrest 

system, a guardrail system (with minimum 200 pound toprail capacity), or by a three-fourth inch 
diameter grabline or equivalent handhold securely fastened beside each crawling board

 A lifeline and safety belt must be used where an employee is required to crawl out on a 
thrustout or projecting beam

 Each employee on a self-contained adjustable scaffold must be protected by a guardrail system 
(with minimum 200 pound toprail capacity) when the platform is supported by the frame 
structure, and by both a personal fall arrest system and a guardrail system (with minimum 200 
pound toprail capacity) when the platform is supported by ropes

 Each employee on a walkway located within a scaffold must be protected by a guardrail system 
(with minimum 200 pound toprail capacity) installed within 9½ inches (24.1 cm) of and along at 
least one side of the walkway

 Each employee performing overhand bricklaying operations from a supported scaffold must be 
protected from falling from all open sides and ends of the scaffold (except at the side next to the 
wall being laid) by the use of a personal fall arrest system or guardrail system (with minimum 
200 pound toprail capacity)

For all scaffolds not otherwise specified, each employee must be protected by the use of personal 
fall arrest systems or guardrail systems meeting all safety requirements.

TABLE 2

FALL PROTECTION REQUIRED TYPE OF SCAFFOLD
Personal Fall-Arrest System Boatswain’s Chair

Catenary Scaffold
Float Scaffold

Needle Beam Scaffold
Ladder Jack Scaffold

Guardrails Self-contained adjustable scaffold when platform is 
supported by the frame structure
Walkways located within a scaffold

Personal Fall-Arrest System and 
Guardrails

Single-point adjustable suspension scaffold
Two-point adjustable scaffold
Self-contained adjustable scaffold when platform is 
supported by ropes

Personal Fall-Arrest System, Guardrails, 
or Grab-line

Crawling Board (chicken ladder)

Personal Fall-Arrest System or Guardrails Overhand bricklaying on a supported scaffold
All other types of scaffolds not identified in this table
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Fall Protection for Scaffold Erectors and Dismantlers 
GCG Construction will have a competent person determine the feasibility and safety of providing 
fall protection for employees erecting or dismantling supported scaffolds, and will provide fall 
protection for employees erecting or dismantling supported scaffolds where the installation and use 
of such protection is feasible and does not create a greater hazard.

Personal fall arrest systems used on scaffolds will follow all safety regulations and policy for fall 
protection and will be attached by lanyard to a vertical lifeline, horizontal lifeline, or scaffold 
structural member. Vertical lifelines must not be used when overhead components, such as 
overhead protection or additional platform levels, are part of a single-point or two-point adjustable 
suspension scaffold.

When vertical lifelines are used, they must be fastened to a fixed safe point of anchorage, must be 
independent of the scaffold, and must be protected from sharp edges and abrasion. Safe points of 
anchorage include structural members of buildings, but do not include standpipes, vents, other 
piping systems, electrical conduit, outrigger beams, or counterweights.

When horizontal lifelines are used, they must be secured to two or more structural members of the 
scaffold, or they may be looped around both suspension and independent suspension lines (on 
scaffolds so equipped) above the hoist and brake attached to the end of the scaffold. Horizontal 
lifelines must not be attached only to the suspension ropes.

When lanyards are connected to horizontal lifelines or structural members on a single-point or two-
point adjustable suspension scaffold, the scaffold must be equipped with additional independent 
support lines and automatic locking devices capable of stopping the fall of the scaffold in the event 
one or both of the suspension ropes fail. The independent support lines must be equal in number 
and strength to the suspension ropes.

Vertical lifelines, independent support lines, and suspension ropes must not be attached to each 
other, or attached to or use the same point of anchorage, nor can they be attached to the same 
point on the scaffold or personal fall arrest system.

Guardrails
Guardrail systems must comply with the following provisions:

 Guardrail systems must be installed along all open sides and ends of platforms. Guardrail 
systems must be installed before employees, other than erection/dismantling crews, can use the 
scaffold

 The top edge height of toprails or equivalent members on supported scaffolds manufactured or 
placed in service after Jan. 1, 2000 must be installed between 38 inches and 45 inches above 
the platform surface. The top edge height on supported scaffolds manufactured and placed in 
service before Jan. 1, 2000, and on all suspended scaffolds where both a guardrail and a 
personal fall arrest system are required, must be between 36 inches and 45 inches. When 
conditions warrant, the height of the top edge may exceed the 45-inch height, provided the 
guardrail system meets all other criteria
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 When midrails, screens, mesh, intermediate vertical members, solid panels, or equivalent 
structural members are used, they must be installed between the top edge of the guardrail 
system and the scaffold platform

 When midrails are used, they must be installed at a height approximately midway between the 
top edge of the guardrail system and the platform surface

 When screens and mesh are used, they must extend from the top edge of the guardrail system 
to the scaffold platform, and along the entire opening between the supports

 When intermediate members (such as balusters or additional rails) are used, they must not be 
more than 19 inches apart

 Each toprail or equivalent member of a guardrail system must be capable of withstanding, 
without failure, a force applied in any downward or horizontal direction at any point along its top 
edge of at least 100 pounds for guardrail systems installed on single-point adjustable 
suspension scaffolds or two-point adjustable suspension scaffolds, and at least 200 pounds for 
guardrail systems installed on all other scaffolds

 When the loads are applied in a downward direction, the top edge must not drop below the 
height above the platform surface

 Midrails, screens, mesh, intermediate vertical members, solid panels, and equivalent structural 
members of a guardrail system must be capable of withstanding, without failure, a force applied 
in any downward or horizontal direction at any point along the midrail or other member of at 
least 75 pounds for guardrail systems with a minimum 100-pound toprail capacity, and at least 
150 pounds (666 n) for guardrail systems with a minimum 200-pound toprail capacity

 Suspension scaffold hoists and non-walk-through stirrups may be used as end guardrails, if the 
space between the hoist or stirrup and the side guardrail or structure does not allow passage of 
an employee to the end of the scaffold

 Guardrails must be surfaced to prevent injury to an employee from punctures or lacerations, and 
to prevent snagging of clothing

 The ends of all rails must not overhang the terminal posts except when such overhang does not 
constitute a projection hazard to employees

 Steel or plastic banding must not be used as a toprail or midrail
 Manila or plastic (or other synthetic) rope being used for toprails or midrails must be inspected 

by a competent person as frequently as necessary to ensure that it continues to meet strength 
requirements

 Crossbracing is acceptable in place of a midrail when the crossing point of two braces is 
between 20 inches and 30 inches above the work platform or as a toprail when the crossing 
point of two braces is between 38 inches and 48 inches above the work platform. The end 
points at each upright must be no more than 48 inches apart
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Falling Object Protection
Where there is a danger of tools, materials, or equipment falling from a scaffold and striking 
employees below, the following provisions apply:

 The area below the scaffold to which objects can fall must be barricaded, and employees must 
not be permitted to enter the hazard area

 A toeboard must be erected along the edge of platforms more than 10 feet above lower levels 
for a distance sufficient to protect employees below, except on float (ship) scaffolds where an 
edging of ¾ x 1 ½ inch wood or equivalent may be used in lieu of toeboards

 Where tools, materials, or equipment are piled to a height higher than the top edge of the 
toeboard, paneling or screening extending from the toeboard or platform to the top of the 
guardrail must be erected for a distance sufficient to protect employees below

 A guardrail system must be installed with openings small enough to prevent passage of 
potential falling objects

 A canopy structure, debris net, or catch platform strong enough to withstand the impact forces 
of the potential falling objects must be erected over the employees below

Canopies, when used for falling object protection, must comply with the following criteria:

 Canopies must be installed between the falling object hazard and the employees
 When canopies are used on suspension scaffolds for falling object protection, the scaffold must 

be equipped with additional independent support lines equal in number to the number of points 
supported, and equivalent in strength to the strength of the suspension ropes

 Independent support lines and suspension ropes must not be attached to the same points of 
anchorage

Where used, toeboards must be:

 Capable of withstanding, without failure, a force of at least 50 pounds applied in any downward 
or horizontal direction at any point along the toeboard

 At least three and one-half inches high from the top edge of the toeboard to the level of the 
walking/working surface. Toeboards must be securely fastened in place at the outermost edge 
of the platform and not have more than ¼ inch clearance above the walking/working surface. 
Toeboards must be solid or with openings not over one inch in the greatest dimension
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REQUIREMENTS FOR SCAFFOLDS
The specifications outlined in this section assume all load-carrying timber members of the scaffold 
are a minimum of 1,500 lb/in2 construction grade lumber.

Allowable spans must comply with the National Design Specification for Wood Construction 
published by the National Forest Products Association; paragraph 5 of American National 
Standards Institute (ANSI) A10.8-1988 Scaffolding-Safety Requirements; or for 2x10-inch 
(nominal) or 2x9-inch (rough) solid sawn wood planks, as shown in Table 3.

The maximum permissible span for 1¼ x 9-inch or wider wood plank of full thickness with a 
maximum intended load of 50 lb/ft2 must be 4 feet.

Fabricated planks and platforms may be used instead of wood. Maximum spans for such units 
must be as recommended by the manufacturer based on the maximum intended load being 
calculated as described in table 3.

General specifications

Pole Scaffolds
Single-pole scaffolding must: 

 Have the inner end of the bearer rest in the wall of the building with at least a 4-inch bearing. 
Notching is prohibited

 Have the inner end of the bearer, when used on frame buildings, rest on a block 12 inches long 
and not less than 2 inches by 6 
inches nominal size. The block 
must be notched the width of the 
bearer and not less than 2 inches 
deep. The bearer must be nailed 
to both the block and the building

 Have the inner end of the bearer, 
when it comes at a window 
opening, supporting by a plank of 
equal strength resting on the 
windowsill and fastened to the 
building. The bearer must be 
braced against displacement

 Have a bearer reinforced with a 
3/16 x 2-inch steel strip or its 
equivalent secured to its lower edge along its entire length

 Be set as close to the wall of the building as possible. A pole scaffold must be guyed or tied to 
the building or structure. Where the height or length is more than 25 feet, the scaffold must be 
secured at intervals not more than 25 feet vertically and horizontally

Maximum 
intended 
nominal 
load

Maximum 
permissible span 
using full thickness 
undressed lumber 
(ft.)

Maximum 
permissible span 
using nominal 
thickness lumber 
(ft.)

25 10 8

50 8 6

75 6

TABLE 3
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 Diagonal bracing in both directions must be installed across the entire outside face of all double- 
and single-pole scaffolds. Diagonal bracing in both directions must be installed across the entire 
inside face of double-pole scaffolds used to support loads equivalent to a uniformly distributed 
load of 50 pounds or more per square foot

 Braces, bearers, and runners (ledgers) must not be 
spliced between poles. When a wood pole is spliced, the 
ends should be square and flat. Not less than 2 wood 
splice plates should be secured to adjacent sides and 
should be not less than 4 feet in length by 1 inch thick by 
the same width as the pole and have equal overlap to 
the joint. More than 1 consecutive splice per general 
level must not be made (see the figure at right)

 Two runners meeting at a pole must be nailed to each 
other, and 2 ledgers meeting at a corner must have 1 cut 
flush to the pole and the other nailed on the outside and 
overlap

 Runners must extend over a minimum of two poles, and 
must be supported by bearing blocks securely attached 
to the poles

 Runners must overlap the poles at each end by not less 
than 4 inches, be level, and be nailed to the inside of the poles. A runner must not be nailed less 
than 1 inch to the top edge

 A spliced runner must be reinforced by a bearing block secured to the side of the pole to form a 
support for the runner

 Runners and bearers must be installed on edge
 A bearer must be set with its greater dimension vertical and must project 3 inches beyond the 

runner and the inner and outer pole

Pole scaffolds over 60 feet in height must be designed by a registered professional engineer, and 
must be constructed and loaded in accordance with that design.

 Successive lengths of planking must not abut on a single bearer and, where planks abut, 2 
bearers must be placed not more than 8 inches apart

 When moving a work platform to a new level, the old platform must remain in place until the new 
bearers are in place to receive the platform

 A wood pole scaffold must not be erected beyond the reach of fire-fighting equipment
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SINGLE-POLE SCAFFOLDS

Light duty up to 
20 feet high

Light duty up 
to 60 feet 
high

Medium duty up to 
60 feet high

Heavy duty up to 
60 feet high

Maximum intended load 25 p.s.f. 25 p.s.f. 50 p.s.f. 75 p.s.f.

Poles or uprights 2 x 4 in. 4 x 4 in. 4 x 4 in. 4 x 6 in.

Maximum pole spacing 
(longitudinal)

6 feet 10 feet 8 feet 6 feet

Maximum pole spacing 
(transverse)

5 feet 5 feet 5 feet 5 feet

Runners 1 x 4 in 1¼ x 9 in 2 x 10 in 2 x 10 in

Bearers and max. 
spacing of bearers

3 feet  2 x 4 in 2 x 4 in. 2 x 10 in. or 3 x 4 in.

5 feet 2 x 6 in or 

3 x 4 in

2 x 6 in or

3 x 4 in 
(rough)

2 x 10 in. or 3 x 4 in 2 x 10 in or 3 x 5 in

6 feet 2 x 10 in or 3 x 4 in 2 x 10 in or 3 x 5 in

8 feet 2 x 10 in or 3 x 4 in

Planking 2 x 10 in (rough) 2 x 10 in 2 x 10 in 2 x 10 in

Maximum vertical 
spacing of horizontal 
members

7 feet 9 feet 7 feet 6 ft. 6 in.

Bracing horizontal 1 x 4 in 1 x 4 in 1 x 6 in or 1¼ x 4 in 2 x 4 in

Bracing Diagonal 1 x 4 in 1 x 4 in 1 x 4 in 2 x 4 in

Tie-ins 1 x 4 in 1 x 4 in 1 x 4 in 1 x 4 in
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INDEPENDENT WOOD POLE SCAFFOLDS

Light duty up to 
20 feet high

Light duty up to 
60 feet high

Medium duty up to 
60 feet high

Heavy duty up to 
60 feet high

Maximum intended load 25 lbs/ft2 25 lbs/ft2 50 lbs/ft2 75 lbs/ft2

Poles or uprights 2 x 4 in 4 x 4 in 4 x 4 in 4 x 4 in

Maximum pole spacing 
(longitudinal)

6 feet 10 feet 8 feet 6 feet

Maximum pole spacing 
(transverse)

6 feet 10 feet 8 feet 8 feet

Runners 1¼ x 4 in 1¼ x 9 in 2 x 10 in 2 x 10 in

Bearers and max. spacing 
of bearers
3 feet 2 x 4 in 2 x 4 in 2 x 10 in 2 x 10 in (rough)

6 feet 2 x 6 in or 3 x 4 in 2 x 10 (rough) or
3 x 8 in

2 x 10 in (rough) or 
2 x 10 in

2 x 10 in

8 feet 2 x 6 in or 3 x 4 in 2 x 10 (rough) or
3 x 8 in

2 x 10 in

10 feet 2 x 6 in or 3 x 4 in 2 x 10 (rough) or
3 x 3 in

2 x 10 in

Planking 1¼ x 9 in 2 x 10 in 2 x 10 in 2 x 10 in

Maximum vertical spacing of 
horizontal members

7 feet 7 feet 6 feet 6 feet

Bracing horizontal 1 x 4 in 1 x 4 in 1 x 6 in or 1¼ x 4 in 2 x 4 in

Bracing diagonal 1 x 4 in 1 x 4 in 1 x 4 in 2 x 4 in

Tie-ins 1 x 4 in 1 x 4 in 1 x 4 in 1 x 4 in

Tube and Coupler Scaffolds
When platforms are being moved to the next level, the existing platform must be left undisturbed 
until the new bearers have been set in place and braced prior to receiving the new platforms.

Transverse bracing forming an “X” across the width of the scaffold must be installed at the scaffold 
ends and at least at every third set of posts horizontally (measured from only one end) and every 
fourth runner vertically. Bracing must extend diagonally from the inner or outer posts or runners 
upward to the next outer or inner posts or runners. Building ties must be installed at the bearer 
levels between the transverse bracing and must conform to requirements.

MAXIMUM NUMBER OF PLANKED LEVELS

Maximum number of additional planked levelsNumber of 
working levels Light duty Medium duty Heavy duty

Maximum height of 
scaffold (in feet)

1 16 11 6 125
2 11 1 0 125
3 6 0 0 125
4 1 0 0 125
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On straight run scaffolds, longitudinal bracing across the inner and outer rows of posts must be 
installed diagonally in both directions, and must extend from the base of the end posts upward to 
the top of the scaffold at approximately a 45 degree angle. On scaffolds whose length is greater 
than their height, such bracing must be repeated beginning at least every fifth post. On scaffolds 
whose length is less than their height, such bracing must be installed from the base of the end 
posts upward to the opposite end posts, and then in alternating directions until reaching the top of 
the scaffold. Bracing must be installed as close as possible to the intersection of the bearer and 
post or runner and post.

Where conditions preclude the attachment of bracing to posts, bracing must be attached to the 
runners as close to the post as possible.

MINIMUM SIZE OF MEMBERS

Light Duty Medium Duty Heavy Duty

Maximum intended 
load

25 lbs/ft2 50 lbs/ft2 75 lbs/ft2

Posts, runners and 
braces

Nominal 2 in. (1.90 in) 
OD steel tube or pipe

Nominal 2 in. (1.90 in) OD steel 
tube or pipe

Nominal 2 in. 
(1.90 in) OD steel 
tube or pipe

Bearers Nominal 2 in. (1.90 in)

OD steel tube or pipe 
and a maximum post 
spacing of 4 ft. x 10 ft.

Nominal 2 in. (1.90 in)

OD steel tube or pipe and a 
maximum post spacing of 4 ft. x 
7 ft. or nominal 2½ in (2.375 in) 
OD steel tube or pipe and a 
maximum post spacing of 6 ft. x 
8 ft.

Nominal 2½ in 
(2.375 in)

OD steel tube or 
pipe and a 
maximum post 
spacing 6 ft. x 6 ft.

Maximum runner 
spacing vertically

6 ft. 6 in. 6 ft. 6 in. 6 ft. 6 in.

Bearers must be installed transversely between posts, and when coupled to the posts, must have 
the inboard coupler bear directly on the runner coupler. When the bearers are coupled to the 
runners, the couplers must be as close to the posts as possible.

Bearers must extend beyond the posts and runners, and must provide full contact with the coupler.

Tube and coupler type scaffolding must have ledgers (runners) erected along the length of the 
scaffold, which are located on both inside and outside posts at each bearer level. Ledgers must be 
interlocked to form continuous lengths and coupled to each post. The bottom ledgers must be 
located as close to the base as possible. Ledgers must be placed not more than 6 feet 6 inches on 
centers, vertically.

Couplers must be of a structural metal, such as dropforged steel, malleable iron, or structural grade 
aluminum. The use of gray cast iron is prohibited.

Tube and coupler scaffolds over 125 feet in height must be designed by a registered professional 
engineer, and must be constructed and loaded in accordance with such design.
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Plasterers’, Decorators’ and Large Area Scaffolds
The guidelines for pole scaffolds or tube and coupler scaffolds may be applied.

Fabricated Frame Scaffolds
 When moving platforms to the next level, the existing platform must be left undisturbed until the 
 When moving platforms to the next level, the existing platform must be left undisturbed until the 

new end frames have been set in place and braced prior to receiving the new platforms.
 Frames and panels must be braced by cross, horizontal, or diagonal braces, or combination 

thereof, which secure vertical members together laterally. The cross braces must be of such 
length as will automatically square and align vertical members so that the erected scaffold is 
always plumb, level, and square. All brace connections must be secured

 Frames and panels must be joined together vertically by coupling or stacking pins or equivalent 
means

 Where uplift can occur which would displace scaffold end frames or panels, the frames or 
panels must be locked together vertically by pins or equivalent means

 Brackets used to support cantilevered loads must:
o Be seated with side-brackets parallel to the frames and end-brackets at 90 degrees to the 

frames
o Not be bent or twisted from these positions
o Be used only to support personnel, unless the scaffold has been designed for other loads by a 

qualified engineer and built to withstand the tipping forces caused by those other loads being 
placed on the bracket-supported section of the scaffold

o Scaffolds over 125 feet in height above their base plates must be designed by a registered 
professional engineer, and must be constructed and loaded in accordance with such design

Bricklayers’ Square Scaffolds (Squares)
 Scaffolds made of wood must be reinforced with gussets on both sides of each corner
 Diagonal braces must be installed on all sides of each square
 Diagonal braces must be installed between squares on the rear and front sides of the scaffold, 

and must extend from the bottom of each square to the top of the next square

Maximum intended load: 50 lbs/ft2. The squares must be set not more than 8 feet apart for light 
duty scaffolds and not more than 5 feet apart for medium duty scaffolds.

 Scaffolds must not exceed three tiers in height, and must be so constructed and arranged that 
one square rests directly above the other. The upper tiers must stand on a continuous row of 
planks laid across the next lower tier, and must be nailed down or otherwise secured to prevent 
displacement

 Maximum width: 5 ft.
 Maximum height: 5 ft.
 Gussets: 1 x 6 in.
 Legs: 2 x 6 in.
 Bearers: 2 x 6 in.
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Horse Scaffolds
 Scaffolds must not be constructed or arranged more than two tiers or 10 feet in height, 

whichever is less
 When horses are arranged in tiers each horse must be placed directly over the horse in the tier 

below, the legs of each horse must be nailed down or otherwise secured to prevent 
displacement, and each tier must be cross-braced

 A horse higher or longer than 4 feet must have the cross section of each member increased to 
the next nominal size in width

 Nailing of extension pieces to the legs is prohibited
 Legs must be set on concrete, another hard surface, or base plates
 Maximum intended load (light duty): 25 lb/ft2
 Maximum intended load (medium duty): 50 lb/ft2

Horizontal members or bearers:

 Space horses no further apart than 8 feet for light duty loads and not more than 5 feet for 
medium duty loads



 Light duty: 2 x 6 in.
 Medium duty: 3 x 4 in.
 Legs: 2 x 4 in.
 Longitudinal brace between legs: 1 x 6 in.
 Gusset brace at top of legs: 1 x 8 in.

Form Scaffolds and Carpenters’ Bracket Scaffolds
 Each bracket, except those for wooden bracket-form scaffolds, must be attached to the 

supporting formwork or structure by means of one or more of the following: 
o Nails; a metal stud attachment device
o Welding
o Hooking over a secured structural supporting member, with the form wales either bolted to the 

form or secured by snap ties or tie bolts extending through the form and securely anchored
o For carpenters’ bracket scaffolds only, by a bolt extending through to the opposite side of the 

structure’s wall
 Wooden bracket-form scaffolds must be an integral part of the form panel
 Folding type metal brackets, when extended for use, must be either bolted or secured with a 

locking-type pin
 Brackets must consist of a triangular-shaped frame made of wood with a cross-section not less 

than 2 inches by 3 inches, or of 1¼ inch x 1¼ inch x ⅛ inch structural angle iron
 Bolts used to attach brackets to structures must not be less than 5/8 inches in diameter.
 Maximum bracket spacing must be 8 feet on centers
 No more than two employees can occupy any 8 feet of a bracket or form scaffold at any one 

time. Tools and materials must not exceed 75 pounds in addition to the occupancy
 If made of wood, the corners must be gusseted to prevent the joints from pulling apart
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Roof Bracket scaffolds
 Scaffold brackets must be constructed to fit the pitch of the roof and must provide a level 

support for the platform
 Brackets (including those provided with pointed metal projections) must be anchored in place by 

nails unless it is impractical to use nails. When nails are not used, brackets must be secured in 
place with first-grade manila rope of at least three-fourth inch (1.9 cm) diameter, or equivalent

Outrigger Scaffolds
 The inboard end of outrigger beams, measured from the fulcrum point to the extreme point of 

anchorage, must be not less than one and one-half times the outboard end in length
 Outrigger beams fabricated in the shape of an I-beam or channel must be placed so that the 

web section is vertical
 The fulcrum point of outrigger beams must rest on secure bearings at least 6 inches in each 

horizontal dimension
 Outrigger beams must be secured in place against movement, and must be securely braced at 

the fulcrum point against tipping
 The inboard ends of outrigger beams must be securely anchored either by means of braced 

struts bearing against sills in contact with the overhead beams or ceiling, or by means of tension 
members secured to the floor joists underfoot, or by both

 The entire supporting structure must be securely braced to prevent any horizontal movement
 To prevent their displacement, platform units must be nailed, bolted, or otherwise secured to 

outriggers
 Scaffolds and scaffold components must be designed by a registered professional engineer and 

must be constructed and loaded in accordance with such design
 A standard barrier and toeboard must be installed
 A horse scaffold must not be used with an outrigger scaffold

Wooden figure-four scaffolds:
 Maximum intended load: 25 lb/ft.2
 Uprights: 2 x 4 in. or 2 x 6 in.
 Bearers (two): 1 x 6 in.
 Braces: 1 x 6 in.
 Maximum length of bearers (unsupported): 3 ft. 6 in.
 Outrigger bearers must consist of two pieces of 1 x 6 inch lumber nailed on opposite sides of 

the vertical support
 Bearers for wood figure-four brackets must project not more than 3 feet 6 inches from the 

outside of the form support, and must be braced and secured to prevent tipping or turning. The 
knee or angle brace must intersect the bearer at least 3 feet from the form at an angle of 
approximately 45 degrees, and the lower end must be nailed to a vertical support
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Metal bracket scaffolds
 Maximum intended load: 25 lb/ft.2
 Uprights: 2 x 4 inch
 Bearers: As designed
 Braces: As designed

Wood bracket scaffolds
 Maximum intended load: 25 lb/ft.2
 Uprights: 2 x 4 in or 2 x 6 in
 Bearers: 2 x 6 in
 Maximum scaffold width: 3 ft. 6 in
 Braces: 1 x 6 in

Pump Jack Scaffolds
 Pump jack brackets, braces, and accessories must be fabricated from metal plates and angles. 

Each pump jack bracket must have two positive gripping mechanisms to prevent any failure or 
slippage

 Poles must be secured to the structure by rigid triangular bracing or equivalent at the bottom, 
top, and other points as necessary. When the pump jack has to pass bracing already installed, 
an additional brace must be installed approximately 4 feet above the brace to be passed, and 
must be left in place until the pump jack has been moved and the original brace reinstalled

 When guardrails are used for fall protection, a workbench may be used as the toprail only if it 
meets all applicable requirements

 Workbenches must not be used as scaffold platforms
 When poles are made of wood, the pole lumber must be straight-grained, free of shakes, large 

loose or dead knots, and other defects that might impair strength
 When wood poles are constructed of two continuous lengths, they must be joined together with 

the seam parallel to the bracket

Wood poles must not exceed 30 feet in height. Maximum intended load – 500 lbs between poles; 
applied at the center of the span. Not more than two employees must be on a pump jack scaffold at 
one time between any two supports. When 2x4s are spliced together to make a 4x4 inch wood 
pole, they must be spliced with “10 penny” common nails no more than 12 inches center to center, 
staggered uniformly from the opposite outside edges.

 When two by fours are spliced to make a pole, mending plates must be installed at all splices to 
develop the full strength of the member
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Ladder Jack Scaffolds
 Platforms must not exceed a height of 20 feet
 All ladders used to support ladder jack scaffolds must meet OSHA requirements, except that 

job-made ladders must not be used to support ladder jack scaffolds
 The ladder jack must be so designed and constructed that it will bear on the side rails and 

ladder rungs or on the ladder rungs alone. If bearing on rungs only, the bearing area must 
include a length of at least 10 inches on each rung

 Ladders used to support ladder jacks must be placed, fastened, or equipped with devices to 
prevent slipping

 Scaffold platforms must not be bridged one to another
 The span of a pick must not exceed 24 feet
 Maximum intended load – 25 lb/ft2. However, not more than two employees must occupy any 

platform at any one time. Maximum span between supports must be 8 feet

Window Jack Scaffolds
 Not more than one employee must occupy a window jack scaffold at any one time
 Scaffolds must be securely attached to the window opening
 Scaffolds must be used only for working at the window opening through which the jack is placed
 Window jacks must not be used to support planks placed between one window jack and 

another, or for other elements of scaffolding

Crawling Boards (Chicken Ladders)
 Crawling boards must be not less than 10 inches wide and 1 inch thick, with cleats having a 

minimum 1 x 1½ inch cross-sectional area. The cleats must be equal in length to the width of 
the board and spaced at equal intervals not to exceed 24 inches

 Crawling boards must extend from the roof peak to the eaves when used in connection with roof 
construction, repair, or maintenance

 Crawling boards must be secured to the roof by ridge hooks or by means that meet equivalent 
criteria (e.g., strength and durability)

Step, Platform, and Trestle Ladder Scaffolds
 Scaffold platforms must not be placed any higher than the second highest rung or step of the 

ladder supporting the platform
 All ladders used in conjunction with step, platform, and trestle ladder scaffolds must meet the 

pertinent requirements, except that job-made ladders must not be used to support such 
scaffolds.

 Ladders used to support step, platform, and trestle ladder scaffolds must be placed, fastened, or 
equipped with devices to prevent slipping

 Scaffolds must not be bridged one to another
 The rigging has been designed by a qualified person
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Single-Point Adjustable Suspension Scaffolds
When two single-point adjustable suspension scaffolds are combined to form a two-point 
adjustable suspension scaffold, the resulting two-point scaffold must comply with the requirements 
for two-point adjustable suspension scaffolds.

Maximum intended load – 250 lbs. Wood seats for boatswains’ chairs must be not less than 1 inch 
thick if made of non-laminated wood, or 5/8 inches thick if made of marine quality plywood.

The supporting rope between the scaffold and the suspension device must be kept vertical unless 
all of the following conditions are met:

 The scaffold is accessible to rescuers
 The supporting rope is protected to ensure that it will not chafe at any point where a change in 

direction occurs
 The scaffold is positioned so that swinging cannot bring the scaffold into contact with another 

surface

Boatswains’ chair tackle must consist of correct size ball bearings or bushed blocks containing 
safety hooks and properly “eye-spliced” minimum five-eighth inch diameter first-grade manila rope, 
or other rope, which will satisfy the criteria (e.g., strength and durability) of manila rope.

Boatswains’ chair seat slings must be reeved through four corner holes in the seat, must cross 
each other on the underside of the seat, and must be rigged to prevent slippage that could cause 
an out-of-level condition.

Boatswains’ chair seat slings must be a minimum of five-eight inch diameter fiber, synthetic, or 
other rope that will satisfy the criteria (e.g., strength, slip resistance, durability, etc.) of first grade 
manila rope.

When a heat-producing process such as gas or arc welding is being conducted, boatswains’ chair 
seat slings must be a minimum of three-eighths inch wire rope.

Non-cross-laminated wood boatswains’ chairs must be reinforced on their underside by cleats 
securely fastened to prevent the board from splitting. 
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Two-Point Adjustable Suspension Scaffolds (Swing Stages) Excluding Swing 
Stages Used as Masons’ or Stonesetters’ Scaffolds
Platforms must be at least 20 inches, and not more than 36 inches wide unless designed by a 
qualified person to prevent unstable conditions.

The platform must be securely fastened to hangers (stirrups) by U-bolts or by other means that 
prevent the platform from slipping off the hangar.

The blocks for fiber or synthetic ropes must consist of at least one double and one single block. 
The sheaves of all blocks must fit the size of the rope used.

Platforms must be of the ladder-type, plank-type, beam-type, or light-metal type. Light metal-type 
platforms having a rated capacity of 750 pounds or less and platforms 40 feet or less in length 
must be tested and listed by a nationally recognized testing laboratory.

In addition to direct connections to buildings (except window cleaners’ anchors), acceptable ways 
to prevent scaffold sway include angulated roping and static lines. Angulated roping is a system of 
platform suspension in which the upper wire rope sheaves or suspension points are closer to the 
plane of the building face than the corresponding attachment points on the platform, thus causing 
the platform to press against the face of the building. Static lines are separate ropes secured at 
their top and bottom ends closer to the plane of the building face than the outermost edge of the 
platform. By drawing the static line taut, the platform is drawn against the face of the building.

On suspension scaffolds designed for a working load of 500 pounds, no more than two employees 
must be permitted on the scaffold at one time. On suspension scaffolds with a working load of 750 
pounds, no more than three employees must be permitted on the scaffold at one time.

Two-point scaffolds must not be bridged or otherwise connected one to another during raising and 
lowering operations unless the bridge connections are articulated (attached), and the hoists 
properly sized.

Passage may be made from one platform to another only when the platforms are at the same 
height, are abutting, and walk-through stirrups specifically designed for this purpose are used.

Where rope and blocks are used to support a swing scaffold, the scaffold must have:

 Hangers made of ¾-inch round steel, or its equivalent, which are designed to have a flat bottom 
to hold a platform and which have arms to hold a standard barrier and a loop to hold the hook 
on a block

 Ropes made fast to the point of the hook on the hanger eye by a special hitch that cannot slip
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Multi-Point Adjustable Suspension Scaffolds, Stonesetters’ Multi-Point 
Adjustable Suspension Scaffolds, and Masons’ Multi-Point Adjustable 
Suspension Scaffolds
When two or more scaffolds are used, they must not be bridged one to another unless they are 
designed to be bridged, the bridge connections are articulated, and the hoists are properly sized.

If bridges are not used, passage may be made from one platform to another only when the 
platforms are at the same height and are abutting.

Scaffolds must be suspended from metal outriggers, brackets, wire rope slings, hooks, or means 
that meet equivalent criteria (e.g., strength, durability).

Ladder-Type Platforms
The side stringer must be of clear straight-grained spruce. The rungs must be of straight-grained 
oak, ash, or hickory, at least 1⅛ inches in diameter, with 7/8 inch tenons mortised into the side 
stringers at least 7/8 inch. The stringers must be tied together with tie rods not less than ¼ inch in 
diameter, passing through the stringers and riveted tight against washers on both ends. The 
flooring strips must be spaced not more than 5/8 inch apart, except at the side rails where the 
space may be 1 inch. Ladder-type platforms must be constructed according to the following:

Length of platform 12 feet 14 & 16 feet 18 & 20 feet 22 & 24 feet 28 & 30 feet

Side stringers, 
minimum cross 
section
(finished sizes):

at ends 13/4 x 23/4 in. 13/4 x 23/4 in. 13/4 x 3 in. 13/4 x 3 in. 13/4 x 3½ in.

at middle 13/4 x 33/4 in. 13/4 x 33/4 in. 13/4 x 4 in. 13/4 x 4¼  in. 13/4 x 5 in.

Reinforcing strip 
(minimum)

A ⅛ x 7/8 inch steel reinforcing strip must be attached to the side or underside, full length.

Rungs Rungs must be 1⅛ inch minimum diameter with at least 7/8 inch in diameter tenons, and the 
maximum spacing must be 12 inches to center.

Tie Rods:

Minimum Number 3 4 4 5 6

Minimum Diameter ¼ in. ¼ in. ¼ in. ¼ in. ¼ in.

Flooring, minimum 
finished size

½ x 23/4 in. ½ x 23/4 in. ½ x 23/4 in. ½ x 23/4 in. ½ x 23/4 in.
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Plank-Type Platforms
Plank-type platforms must be composed of not less than nominal 2 x 8 inch unspliced planks, 
connected together on the underside with cleats at intervals not exceeding 4 feet, starting 6 inches 
from each end. A bar or other effective means must be securely fastened to the platform at each 
end to prevent the platform from slipping off the hanger. The span between hangers for plank-type 
platforms must not exceed 10 feet.

Beam-Type Platforms
Beam platforms must have side stringers of lumber not less than 2 x 6 inches set on edge. The 
span between hangers must not exceed 12 feet when beam platforms are used. The flooring must 
be supported on 2 x 6 inch cross beams, laid flat and set into the upper edge of the stringers with a 
snug fit, at intervals of not more than 4 feet, securely nailed to the cross beams. Floorboards must 
not be spaced more than ½ inch apart.

Masons’ Multi-point Adjustable Suspension Scaffolds
Maximum intended load – 50 lb/ft2. Each outrigger beam must be at least a standard 7 inch, 15.3 
pound steel I-beam, at least 15 feet long. Such beams must not project more than 6 feet 6 inches 
beyond the bearing point. Where the overhang exceeds 6 feet 6 inches, outrigger beams must be 
composed of stronger beams or multiple beams.

Catenary Scaffolds
 No more than one platform must be placed between consecutive vertical pickups, and no more 

than two platforms must be used on a catenary scaffold
 Platforms supported by wire ropes must have hook-shaped stops on each end of the platforms 

to prevent them from slipping off the wire ropes. These hooks must be so placed that they will 
prevent the platform from falling if one of the horizontal wire ropes breaks

 Wire ropes must not be tightened to the extent that the application of a scaffold load will 
overstress them

 Wire ropes must be continuous and without splices between anchors
 Maximum intended load – 500 lbs
 Not more than two employees can be permitted on the scaffold at one time
 Maximum capacity of come-along must be 2,000 lbs
 Vertical pickups must be spaced not more than 50 feet apart
 Ropes must be equivalent in strength to at least ½-inch diameter improved plow steel wire rope
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Float (Ship) Scaffolds
The platform must be supported by a minimum of two bearers, each of which must project a 
minimum of 6 inches beyond the platform on both sides. Each bearer must be securely fastened to 
the platform. Rope connections must be such that the platform cannot shift or slip.

When only two ropes are used with each float:

 They must be arranged to provide four ends that are securely fastened to overhead supports
 Each supporting rope must be hitched around one end of the bearer and pass under the 

platform to the other end of the bearer where it is hitched again, leaving sufficient rope at each 
end for the supporting ties

 Maximum intended load – 750 lbs
 Platforms must be made of ¾ inch plywood, equivalent in rating to American Plywood 

Association Grade B-B, Group I, Exterior
 Bearers must be made from 2 x 4 inch, or 1 x 10 inch rough lumber. They must be free of knots 

and other flaws
 Ropes must be equivalent in strength to at least 1 inch diameter first grade manila rope

Interior Hung Scaffolds
 Scaffolds must be suspended only from the roof structure or other structural member such as 

ceiling beams
 Overhead supporting members (roof structure, ceiling beams, or other structural members) 

must be inspected and checked for strength before the scaffold is erected
 Suspension ropes and cables must be connected to the overhead supporting members by 

shackles, clips, thimbles, or other means that meet equivalent criteria (e.g., strength, durability)

Bearers (use on edge): 2 x 10 in.

Maximum intended load: Maximum span

 25 lb/ft.2: 10 ft.
 50 lb/ft.2: 10 ft.
 75 lb/ft.2: 7 ft.
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Needle Beam Scaffolds
 Scaffold support beams must be installed on edge
 Ropes or hangers must be used for supports, except that one end of a needle beam scaffold 

may be supported by a permanent structural member
 The ropes must be securely attached to the needle beams
 The support connection must be arranged to prevent the needle beam from rolling or becoming 

displaced
 Platform units must be securely attached to the needle beams by bolts or equivalent means. 

Cleats and overhang are not considered adequate means of attachment
 Maximum intended load: 25 lb/ft. 2
 Beams: 4 x 6 in.
 Maximum platform span: 8 ft.
 Maximum beam span: 10 ft.

Ropes must be attached to the needle beams by a scaffold hitch or an eye splice. The loose end of 
the rope must be tied by a bowline knot or by a round turn and a half hitch.

Ropes must be equivalent in strength to at least 1 inch diameter first grade manila rope.

Multi-level Suspended Scaffolds
 Scaffolds must be equipped with additional independent support lines, equal in number to the 

number of points supported, and of equivalent strength to the suspension ropes, and rigged to 
support the scaffold in the event the suspension rope(s) fail

 Independent support lines and suspension ropes must not be attached to the same points of 
anchorage

 Supports for platforms must be attached directly to the support stirrup and not to any other 
platform

Mobile Scaffolds
A mobile scaffold must: 

 Not exceed a height of 50 feet unless designed and erected by an engineer knowledgeable in 
scaffolding

 Not exceed a height of 4 times the minimum base dimension, or must be guyed every 20 feet of 
height to prevent movement. Outriggers, when used, may be considered as part of the base 
dimension

 Have a landing platform at intervals of not more than 30 feet
 Have the wheels locked when in use and attached by pins or bolts, or other equivalent means, 

to the frame or adjusting screw
 Have a limit adjustment of screw jack to not more than 12 inches from top of castor bearing 

plate to bottom of frame. The castor stem must fit the socket in the frame and extend inside not 
less than 6 inches
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 Have all scaffold castors provided with a positive wheel, a swivel lock, or both, to prevent 
movement

 Have adequate rigid diagonal bracing, as well as cross, horizontal, or a combination of these 
three bracings, to prevent racking or collapse of the scaffold and to secure vertical members 
together laterally so as to automatically square and align the vertical members. Scaffolds must 
be plumb, level, and squared. All brace connections must be secured

 Have exposed surfaces free from sharp edges, burrs, and other hazards
 Have the width of a working platform at any level not less than 20 inches and secured in place
 Have the designed load of all mobile scaffolds calculated on the basis of: Light – Designed and 

constructed to carry a working load of 25 pounds per square foot. Medium – Designed and 
constructed to carry a working load of 50 pounds per square foot. Heavy – Designed and 
constructed to carry a working load of 75 pounds per square foot

 Have the work level platform of scaffolds, sometimes called towers, of wood, aluminum, or 
plywood planking, steel, or expanded metal for the full width of the scaffold, except for 
necessary openings. Work platforms must be secured in place

 Stability test as described in the ANSI A92 series documents, as appropriate for the type of 
scaffold, can be used to establish stability

In addition: 

 Scaffolds constructed of tube and coupler components must also comply with the tube and 
coupler requirements of this chapter

 Scaffolds constructed of fabricated frame components must also comply with the fabricated 
frame components requirements of this chapter

 Manual force used to move the scaffold must be applied, as close to the base as practicable, 
but not more than 5 feet above the supporting surface

 Power systems used to propel mobile scaffolds must be designed for such use. Forklifts, trucks, 
similar motor vehicles, or add-on motors must not be used to propel scaffolds unless the 
scaffold is designed for such propulsion systems

 Scaffolds must be stabilized to prevent tipping during movement
 Employees must not ride on scaffolds unless the following conditions exist
o The surface on which the scaffold is being moved is within 3 degrees of level, and free of pits, 

holes, and obstructions
o The height-to-base width ratio of the scaffold during movement is two-to-one or less, unless the 

scaffold is designed and constructed to meet or exceed nationally recognized stability test 
requirements

o Outrigger frames, when used, are installed on both sides of the scaffold
o When power systems are used, the propelling force is applied directly to the wheels, and does 

not produce a speed in excess of 1 foot per second
o No employee is on any part of the scaffold that extends outward beyond the wheels, casters, or 

other supports
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A sectional folding stairway scaffold must: 
 Be designed as medium duty, except for high clearance. A sectional folding stairway scaffold 

with a high clearance base must be designated as a light duty scaffold.
 Have an integral stairway and work platform incorporated into the structure
 Have the end frames designed so that the horizontal bearers provide supports for multiple 

planking levels
 Be not more than 4½ feet wide by 6 feet in length

A sectional folding ladder scaffold must: 
 Be designed as a light duty scaffold, including special base open end sections that are designed 

for high clearance. For certain special applications, the 6 foot in length folding ladder scaffolds, 
except for special high clearance base sections, must be designed for use as medium duty 
scaffolds

 Have width of not more than 4½ feet
 Have a length of not more than 6 feet 6 inches for a 6 foot long unit, 8 feet 6 inches for an 8 foot 

unit, or 10 feet 6 inches for a 10 foot long unit
 Have the end frames designed so that the horizontal bearers provide supports for multiple 

planking levels
 Have an integral set of pivoting and hinged folding diagonal and horizontal braces and a 

detachable work platform incorporated into the structure

Wire Rope Scaffolds
 Wire rope used as a supporting means for a plank must have a designed safety factor of not 

less than 6 with the load figure including the total weight of men, materials, and scaffold. 
 A lifeline must be used
 A plank used on a wire rope scaffold must be attached to the wire rope in a manner that will not 

allow the plank to disengage any rope, and must facilitate moving the plank along the wire rope.
 Wire rope must be properly used and maintained, and must have a design safety factor of not 

less than 10
 Hoisting rope must be replaced when there are 3 or more broken wires in one strand, or 6 or 

more broken wires in any one lay, or when the wire rope becomes damages or deteriorated. 
See the “Wire rope” section below for more information

 A bend radius in wire rope must not be less than 20 times the wire rope diameter
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Repair Bracket Scaffolds
 Brackets must be secured in place by at least one wire rope at least ½ inch in diameter
 Each bracket must be attached to the securing wire rope (or ropes) by a positive locking device 

capable of preventing the unintentional detachment of the bracket from the rope, or by 
equivalent means

 Each bracket, at the contact point between the supporting structure and the bottom of the 
bracket, must be provided with a shoe (heel block or foot) capable of preventing the lateral 
movement of the bracket

 Platforms must be secured to the brackets in a manner that will prevent the separation of the 
platforms from the brackets and the movement of the platforms or the brackets on a completed 
scaffold

 When a wire rope is placed around the structure to provide a safe anchorage for workers 
personal fall arrest systems, the wire rope must meet the requirements of CFR 1926 subpart M, 
but must be at least 5/16 inch in diameter

 Each wire rope used for securing brackets in place or as an anchorage for personal fall arrest 
systems must be protected from damage due to contact with edges, corners, protrusions, or 
other discontinuities of the supporting structure or scaffold components

 Tensioning of each wire rope used for securing brackets in place or as an anchorage for 
personal fall arrest systems must be by means of a turnbuckle at least 1 inch in diameter, or by 
equivalent means

 Each turnbuckle must be connected to the other end of its rope by use of an eye splice thimble 
of a size appropriate to the turnbuckle to which it is attached

 U-bolt wire rope clips must not be used on any wire rope used to secure brackets or to serve as 
an anchor for personal fall arrest systems

 The employer must ensure that materials must not be dropped to the outside of the supporting 
structure

 Scaffold erection must progress in only one direction around any structure

Tank Builders’ Scaffolds
 The maximum distance between brackets to which scaffolding and guardrail supports are 

attached must be no more than 10 feet 6 inches
 Not more than three employees can occupy a 10 feet 6 inch span of scaffold planking at any 

time
 A taut wire or synthetic rope supported on the scaffold brackets must be installed at the scaffold 

plank level between the innermost edge of the scaffold platform and the curved plate structure 
of the tank shell to serve as a safety line in lieu of an inner guardrail assembly where the space 
between the scaffold platform and the tank exceeds 12 inches. In the event the open space on 
either side of the rope exceeds 12 inches, a second wire or synthetic rope appropriately placed, 
or guardrails in accordance with regulations, must be installed in order to reduce that open 
space to less than 12 inches
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 Scaffold planks of rough full-dimensioned 2-inch x 12-inch Douglas Fir or Southern Yellow Pine 
of Select Structural Grade must be used. Douglas fir planks must have a fiber stress of at least 
1900 lb/in2 and a modulus of elasticity of at least 1,900,000 lb/in2, while Yellow Pine planks 
must have a fiber stress of at least 2500 lb/in2 and a modulus of elasticity of at least 2,000,000 
lb/in2

 Guardrails must be constructed of a taut wire or synthetic rope, and must be supported by angle 
irons attached to brackets welded to the steel plates. Guardrail supports must be located at no 
greater than 10 feet 6 inch intervals.

Guardrails must be as follows:

 Toprails must be equivalent in strength to 2 inch by 4 inch lumber; or 1¼ inch x ⅛ inch structural 
angle iron; or 1 inch x .070 inch wall steel tubing; or 1.990 inch x .058 inch wall aluminum tubing

 Midrails must be equivalent in strength to 1 inch by 6 inch lumber; or 1¼ inch x 1¼ inch x ⅛ inch 
structural angle iron; or 1 inch x .070 inch wall steel tubing; or 1.990 inch x .058 inch wall 
aluminum tubing

 Toeboards must be equivalent in strength to 1 inch by 4 inch lumber; or 1 ¼ inch x 1 ¼ inch 
structural angle iron; or 1 inch x .070 inch wall steel tubing; or 1.990 inch x .058 inch wall 
aluminum tubing

 Posts must be equivalent in strength to 2 inch by 4 inch lumber; or 1 ¼ inch x 1 ¼ inch x ⅛ 
structural angle iron; or 1 inch x .070 inch wall steel tubing; or 1.990 inch x .058 inch wall 
aluminum tubing

 Distance between posts must not exceed 8 feet

TABLE 4

Rated Load Capacity Intended Load

Light-duty 25 pounds per square foot applied uniformly over the entire span area.

Medium Duty 50 pounds per square foot applied uniformly over the entire span area.

Heavy Duty 75 pounds per square foot applied uniformly over the entire span area.

One-Person 250 pounds placed at the center of the span.

Two-Person 250 pounds placed 18 inches to the left and right of the center of the span

Three-Person 250 pounds placed at the center of the span and 250 pounds placed 18 
inches to the left and right of the center of the span.
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Stilts
OSHA deos not ban the use of stilts for scaffold work, some states have limitations and 
requirements for their use. Companies should consult state and local authorities to ensure 
compliance with all regulations. 

An employee may wear stilts on a scaffold only if it is a large area scaffold.

When an employee is using stilts on a large area scaffold where a guardrail system is used to 
provide fall protection, the guardrail system must be increased in height by an amount equal to the 
height of the stilts being used by the employee.

Surfaces on which stilts are used must be flat and free of pits, holes and obstructions, such as 
debris, as well as other tripping and falling hazards.

Stilts must be properly maintained. Any alteration of the original equipment must be approved by 
the manufacturer.

POWERED PLATFORMS
Powered platforms must comply with the design and manufacturing requirements prescribed in ASME 
standard A120.1, 1970 edition, “Safety requirements for powered platforms for exterior building 
maintenance.”

Powered platforms must comply with the requirements of OSHA 1910.66, “Powered platforms for 
building maintenance,” in addition to the following:

Intermittent stabilization systems
 A powered platform must be suspended by 2 or more cables. Where 2 cables are used, each 

employee on the work platform must use a safety harness and lanyard that is attached to an 
individual lifeline. The lifeline must be secured to the building structure and must be 
independent of any cable and structures that support the powered platform

 Where thrustouts are used in place of a roof car, they must be anchored to the building structure 
with fasteners that are capable of sustaining the imposed load

Roof cars
 A roof car must be used when it is necessary to move a working platform horizontally to a work 

or storage position
 Movements of a roof car must be restricted to a designated path of travel. Mechanical stops 

must be provided and must prevent the roof car from traversing outside the intended path of 
travel. The stops must be capable of withstanding a force equal to 100% of the inertial effect of 
the roof car under power and must be designed to prevent a crushing or shearing hazard

 The stability factor against overturning must not be less than 5 for horizontal traversing of the 
carriage, including the effects of impact and wind

 Where a roof car is used, safety interlocks must be provided to ensure that the working platform 
will not leave the stored position until the required positive position anchor is engaged and to 
ensure that the roof car cannot move when the working platform is not in the stored position
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Safety factors
All of the parts of a powered platform that are subject to stress, except for the wire rope, must have 
a design safety factor of not less than 5. Wire rope must have a design safety factor of not less 
than 10. 

Working platforms 
A working platform that is used on the exterior of a building must be equipped with rollers that will 
be in contact with the building face. Where the vertical working travel of a working platform is more 
than 130 feet, the platform must be equipped with guide rollers or guide shoes, which must 
positively engage guides, such as "t" rails or indented mullions. The guide rollers or guide shoes 
must enter the guides at the lowest possible speed and must not require any manual assistance 
from an employee while the work platform is in motion.

INSPECTIONS AND TESTS
An employer that has a powered platform under the employer's control must do all of the following: 

 Provide operating instructions and a checklist for a visual inspection that must be used by the 
operator before each daily use of the platform. The visual inspection must include a check of the 
platform controls and safety interlocks

 Provide for a physical inspection and service and repair when required, of the platform by a 
trained and authorized employee or an outside service every 30 days or before each use cycle if 
the equipment is used less often than every 30 days. The inspection, service, or repair must be 
logged to show the date and the signature of the authorized employee or outside service and 
the work done

 Provide for inspections and operating tests not less than annually or after major alterations to 
determine that all components of the platform, including safety and operating equipment, 
comply with the provisions of these rules. Such inspections and operating tests must be made 
by a trained and authorized employee or outside service

A special inspection of platform governors and secondary brakes must be made not less than 
annually by an authorized and trained employee or outside service to verify that the initiating device 
for the secondary brake operates at the proper overspeed. If a test cannot be made in the field, the 
initiating device or hoisting machine, or both, must be removed from the building and sent to a shop 
that is equipped to make such a test. When the tested parts are reinstalled, the powered platform 
must be re-inspected before returning it to service
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MAINTENANCE
The following maintenance must be performed, as required, during the regular, 30-day inspection: 

 Replacement of any worn or defective parts noted during the inspections noted above
 Electrical connections must be tightened and controller contacts and relays must be cleaned
 Gears, shafts, bearings, brakes, and hoisting drums must be aligned

In addition: 

 Hoisting ropes must be inspected, and replaced when there are 6 or more broken wires in any 1 
lay or when the wire rope becomes damaged or deteriorated

 Hoisting ropes must be reshackled at the non-drum ends at least once every 2 years. In 
reshackling a rope, enough must be cut from the end to remove damaged or fatigued portions. 
The rope must be retagged and the limit switches reset, if necessary

Wire Rope
Wire rope for a scaffold must be replaced if any of the following conditions exists: 

 In any length of 8 diameters, the total number of visible broken wires is more than 6 in 1 rope 
lay or 3 wires in 1 strand

 It has been kinked, crushed, or bird-caged or has sustained any other damage that distorts the 
wire rope structure

 It shows heat or corrosive damage
 It contains a broken wire within 18 inches (460.8 mm) of the end attachment
 It shows evidence of core failure. A lengthening of rope lay, protrusion of the rope core, and a 

reduction in rope diameter suggests core failure.
 Outer wire wear is more than 1/3 of the original outer wire diameter
 Any other condition that a competent person determines has significantly affected the integrity 

of the rope

In addition: 

 Wire rope that is bent to form an eye over a bolt or rod, which has a diameter that is less than 4 
times the rope diameter, must be equipped with a metal thimble

 End fittings should be swagged or zinc-poured sockets
 Where wire clips are used, industry safety standards must be followed and the U-bolts must be 

installed on the dead end or short end of the wire rop
 Wire rope must be stored in a manner to prevent damage or deterioration.
 Before cutting wire rope, a seizing must be placed on each side of the cut on preformed wire 

rope, 2 seizings must be placed on each side of 718 inch size or smaller non-preformed wire 
rope, and 3 seizings must be placed on each side of 1 inch or larger size non-preformed wire 
rope

 Wire rope must be maintained in a lubricated condition over its entire length with the same type 
of lubricant that is used by the manufacturer
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Fiber Rope
A fiber rope must be inspected visually before the start of each daily use as follows (a rope that has 
any of the conditions specified below must be replaced or returned to the manufacturer for repair): 

 Externally for any of the following conditions:
o Abrasions
o Cut or broken fibers
o Decay
o Burns 
o Lack of strength
o Softness
o Variation in size or roundness of the strands
 Internally, by separating the strands at 3 foot intervals, for any of the following conditions: 
o Broken fibers
o Presence of grit
o Mildew or mold
o Color change of the fibers
o Powdering
o Short loose fibers
 A fiber rope that is subjected to an impact load that is equal to or more than its rated capacity 

must also be replaced
 A fiber rope must be stored in a dry room in coils or on a reel
 A wet fiber rope must be dried by placing it in the sunshine or a warm room hanging loosely 

over a rounded peg or hook
 A fiber rope must not be kinked or run over sharp corners, must not be used when frozen, and 

must not be left in freezing temperatures when wet
 A thimble must be used with fiber rope if the rope is bent to form an eye over a bolt or rod that 

has a diameter that is less than 4 times the rope diameter
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Synthetic Rope
A synthetic rope shall be inspected visually before the start of each job for all of the following 
conditions (a rope that has any of these conditions shall be replaced or returned to the 
manufacturer for repair): 

 Abrasions
 Cut or broken fibers
 Burns
 Melted fibers
 Variation in size or roundness of the strands. 
 Because of the variance in manufacturing methods, the manufacturer's recommendations shall 

be followed
 A synthetic rope shall not be kinked, run over sharp corners, used when frozen, or left in 

freezing temperatures when wet
 A synthetic rope that is subjected to an impact load that is equal to or more than its rated 

capacity shall be replaced
 A thimble shall be used with synthetic rope if the rope is bent to form an eye over a bolt or rod 

that has a diameter that is less than 4 times the rope diameter

AERIAL LIFTS
Aerial lifts include the following types of vehicle-mounted aerial devices used to elevate personnel to 
job-sites above ground:

 Extensible boom platforms
 Aerial ladders
 Articulating boom platforms
 Vertical towers
 A combination of any such devices. Aerial equipment may be made of metal, wood, fiberglass 

reinforced plastic (FRP), or other material; may be powered or manually operated; and are 
deemed to be aerial lifts whether or not they are capable of rotating about a substantially vertical 
axis

Aerial lifts may be “field modified” for uses other than those intended by the manufacturer provided the 
modification has been certified in writing by the manufacturer or by any other equivalent entity, to be 
in conformity with all applicable provisions of ANSI A92.2-1969 and this section and to be at least as 
safe as the equipment was before modification.

Ladder Trucks & Tower Trucks
Aerial ladders must be secured in the lower traveling position by the locking device on top of the 
truck cab, and the manually operated device at the base of the ladder before the truck is moved for 
highway travel.
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Extensible and Articulating Boom Platforms
Lift controls must be tested each day prior to use to determine that such controls are in safe 
working condition.

Only authorized persons are permitted to operate an aerial lift.

Belting off to an adjacent pole, structure, or equipment while working from an aerial lift is not 
permitted.

Employees must always stand firmly on the floor of the basket, and must not sit or climb on the 
edge of the basket or use planks, ladders, or other devices for a work position.

A body belt must be worn and a lanyard attached to the boom or basket when working from an 
aerial lift.

Do not exceed load limits specified by the boom and basket manufacturer.

The brakes must be set and when outriggers are used, they must be positioned on pads or a solid 
surface. Wheel chocks must be installed before using an aerial lift on an incline, provided they can 
be safely installed.

An aerial lift truck must not be moved when the boom is elevated in a working position with men in 
the basket, except for equipment that is specifically designed for this type of operation in 
accordance with regulations.

Articulating boom and extensible boom platforms, primarily designed as personnel carriers, must 
have both platform (upper) and lower controls. Upper controls must be in or beside the platform 
within easy reach of the operator. Lower controls must provide for overriding the upper controls. 
Controls must be plainly marked as to their function. Lower level controls must not be operated 
unless permission has been obtained from the employee in the lift, except in case of emergency.

Climbers must not be worn while performing work from an aerial lift.

The insulated portion of an aerial lift must not be altered in any manner that might reduce its 
insulating value.

Before moving an aerial lift for travel, the boom(s) must be inspected to see that it is properly 
cradled and outriggers are in stowed position except as provided.

Electrical Tests
All electrical tests must conform to the requirements of ANSI A92.2-1969 section 5. However, 
equivalent d.c. voltage tests may be used in lieu of the a.c. voltage specified in A92.2-1969; d.c. 
voltage tests that are approved by the equipment manufacturer or equivalent entity must be 
considered an equivalent test for the purpose of this paragraph.
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Bursting Safety Factor
The provisions of the American National Standards Institute standard ANSI A92.2-1969, section 
4.9 Bursting Safety Factor must apply to all critical hydraulic and pneumatic components. Critical 
components are those in which a failure would result in a free fall or free rotation of the boom. All 
noncritical components must have a bursting safety factor of at least 2 to 1.

Welding Standards
All welding must conform to the following standards as applicable:

 Standard Qualification Procedure, AWS B3.0-41
 Recommended Practices for Automotive Welding Design, AWS D8.4-61
 Standard Qualification of Welding Procedures and Welders for Piping and Tubing, AWS D10.9-

69
 Specifications for Welding Highway and Railway Bridges, AWS D2.0-69

TRAINING
GCG Construction will ensure all employees are trained on scaffold safety. This training will be 
provided at no cost to the employee during working hours.

Only training material that is appropriate in content and vocabulary to educational level, literacy, and 
language of employees will be used.

Training Components
GCG Construction’s designated competent scaffolding person will ensure that every employee who 
performs work from a scaffold receives training in the following minimum elements:

 The nature of any electrical hazards, fall hazards, and falling object hazards in the work area
 The correct procedures for dealing with electrical hazards and for erecting, maintaining, and 

disassembling the fall protection systems and falling object protection systems being used
 The proper use of the scaffold and the proper handling of materials on the scaffold
 The maximum intended load and the load-carrying capacities of the scaffolds used
 Any other safety topics deemed pertinent to the particular work-site, scaffold system, or fall 

protection systems being used

GCG Construction’s designated competent scaffolding person will ensure that every employee 
involved in erecting, disassembling, moving, operating, repairing, maintaining, or inspecting a 
scaffold will be trained in the following minimum elements:

 The nature of scaffold hazards
 The correct procedures for erecting, disassembling, moving, operating, repairing, inspecting, 

and maintaining the type of scaffold being used
 The design criteria, maximum intended load-carrying capacity, and intended use of the scaffold
 Any other safety topics deemed pertinent to the particular work-site, scaffold system, or fall 

protection systems being used
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Retraining is required when GCG Construction’s designated competent scaffolding person has 
reason to believe an employee lacks the skill or understanding needed to perform work that 
involves the erection, use, or dismantling of scaffolds safely. The employee will be retrained so that 
the required proficiency is regained. Retraining is required in all of the following situations:

 When changes at the worksite create new hazards about which an employee has not been 
previously trained

 When changes in the types of scaffolds, fall protection, falling object protection, or other 
equipment present a hazard about which an employee has not been previously trained

 Where inadequacies in an affected employee’s work involving scaffolds indicate that the 
employee has not retained the required skill, knowledge, and proficiency for the work involved

Training Records
Training records will include the following information:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training
 The names and job titles of all persons attending the training sessions

GCG Construction will maintain all employee training records for 3 years from the date on which 
the training occurred.

FORMS AND ATTACHMENTS
On the following pages, please find the following documents:

 Summary of Training Requirements for Scaffold users
 Scaffolds and Work Platforms Training Record Sheet

These forms may be reproduced freely for the purposes of implementing and maintaining a safety and 
health program
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SUMMARY OF TRAINING REQUIREMENTS FOR SCAFFOLD USERS

Those Who Work from Scaffolds Those Who Erect and Dismantle 
Scaffolds

Critical Scaffold 
Issues

Falling objects 

Fall protection 

Material handling on scaffolds 

Scaffold load capacities 

Scaffold design criteria 

Scaffold erecting, disassembling, moving, 
and maintenance procedures 

Scaffold erecting, disassembling and, 
moving hazards 

Scaffold load capacities 

What They Need to 
Know

How to use appropriate fall 
protection systems 

How to control scaffold hazards 

How to use scaffold walkways, 
platform components, and access 
areas 

Maximum-intended and load-
carrying capacities of scaffolds 

Subpart L requirements 

Hazards involved in erecting/dismantling 

Erection/dismantling planning procedures 

How to deal with electrical hazards 

How to inspect components 

Appropriate design criteria 

Maximum-intended and load-carrying 
capacities of scaffolds 

Subpart L requirements 

Who Can Train 
Them

Any person who has training and 
experience in the above critical 
scaffold issues and who can teach 
the issues to scaffold users.

Subpart L refers to a person with 
these skills as a qualified person.

Any person who has training and 
experience in the above critical scaffold 
issues who can teach the issues to 
erectors/dismantlers, and who has 
authority to control scaffold hazards.

Subpart L refers to a person with these 
skills as a competent person.

How Often to Train 
Them

Before beginning a new job

Whenever changes at the worksite 
present new hazards 

Whenever they fail to demonstrate 
skills related to any of the critical 
scaffold issues 

Before they begin a new job 

Whenever changes at the worksite 
present new hazards 

Whenever they fail to demonstrate skills 
related to any of the critical scaffold 
issues 
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SCAFFOLDS AND WORK PLATFORMS TRAINING RECORD SHEET

Trainer (include qualifications):

Date:

Content of Training:

Attendees

Print Name Signature

(Retain at least 3 years) 
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Silica Dust

POLICY
Exposure to dust containing silica can cause silicosis, a progressive, irreversible, and sometimes fatal 
lung disease. Every year more than one million American workers are exposed to silica dust at their 
jobs. Deaths from silicosis may number a few hundred cases per year. Hundreds more are being 
permanently disabled by this disease. Every one of these cases is an unnecessary tragedy. Silicosis 
is preventable.

GCG Construction has implemented the following policies and procedures to protect employees, who 
work where dust-containing silica is present, 

Employers, safety supervisors, and foremen will work together to enforce an effective silica 
exposure control program.

WHAT IS SILICA?
Crystalline silica, also called alpha silica or free silica, is silicon dioxide (SiO2). In pure, natural 
form, SiO2 crystals are tiny, very hard, translucent, and colorless. Silica is the second most 
common mineral in the earth’s crust and is a major component of sand, quartz, granite, and 
mineral ores.

The three most common types of crystalline silica encountered in industry are quartz, tridymite, and 
cristobalite. Silicates, composed of SiO2, are also a source of silica (usually less than 1%). Silicates 
include mica, soapstone, talc, tremolite, and Portland cement. Quartz content can vary greatly 
among different rock types. Granite can contain anywhere from 10 to 40% quartz; shales have been 
found to average 22%, and sandstone averages almost 70% quartz.

OCCUPATIONS AT RISK TO SILICA EXPOSURE
Any occupation where workers are handling rock, brick, sand or drilling, quarrying, or tunneling 
through the earth’s crust may expose workers to silica. Silica is present in almost every process 
where natural minerals are handled.

Workers encounter high-risk silica exposures through sandblasting, rock drilling, and mining. Workers 
who remove paint and rust from buildings, bridges, tanks, and other surfaces; clean founding 
castings; work with stone or clay; etch or frost glass; and work in construction are at risk of 
overexposure to crystalline silica.
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OCCUPATIONS EXPOSED TO SILICA DUST IN VARIOUS LEVELS
 Construction — sandblasting, rock drilling, masonry work, jack hammering, tunneling
 Mining — cutting or drilling through sandstone and granite
 Foundry work — grinding, moldings, shakeout, core room
 Ceramics, clay, and pottery
 Stone cutting — sawing, abrasive blasting, chipping, grinding
 Glass manufacturing
 Agriculture
 Railroads — setting and laying track
 Manufacturing and use of abrasives
 Manufacturing of soaps and detergents
 Shipyards — abrasive blasting
 Rock crushing and transport —sand and gravel operations
 Demolition of concrete and masonry structures
 Dry sweeping or pressurized air blowing of concrete or sand dust
 Cement and asphalt pavement manufacturing — concrete mixing, tunneling, and cutting
 Paper and pulp mills — repair or replacement of linings of rotary kilns
 Food processing operations — preparing crops for market, sorting, grading, and washing

HEALTH EFFECTS
Silicosis: Silicosis has taken a serious toll in the United States, attacking workers in many settings. 
Silicosis is lung damage caused by breathing dust containing fine particles of crystalline silica. If silica 
particles are inhaled, they become embedded in the lungs, the lung tissues react by developing 
fibrotic nodules and scarring around the trapped particles. The scar tissue makes the lungs hard and 
stiff. The scarring can greatly reduce the function of the lungs making it difficult and sometimes painful 
to breathe.

Not only does silica tear up the lungs but it also reduces the body’s ability to fight off infections making 
workers more susceptible for developing other lung illnesses and infections. If workers smoke, silica 
exposure may greatly increase the risk of developing lung cancer. The incidence of tuberculosis is 
high among silicosis victims.

SYMPTOMS OF SILICOSIS
Early stages of the disease may go unnoticed. Early symptoms can include:

 Shortness of breath during physical exertion
 Fever
 Occasionally bluish skin at the ear lobes or lips
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Progression of silicosis can lead to:

 Fatigue
 Labored breathing
 Loss of appetite
 Pain in the chest
 Respiratory failure, which may cause death

In severe cases, fibrous tissue can hinder the flow of blood in vessels of the lung, and the heart can 
enlarge in an effort to pump more blood.

Death can result from cardiopulmonary effects of chronic silicosis.

Chronic silicosis: The most common form of the disease; may go undetected for years in the early 
stages. Chest x-rays may not reveal an abnormality until after 15 or 20 years of exposure. If you 
believe you are overexposed to silica dust, visit a doctor who knows about lung diseases. The 
progress of silicosis can only be stopped; but cannot be cured.

Accelerated silicosis: A form of silicosis that shows symptoms within five to 10 years.

Acute silicosis: A form of silicosis that develops in workers exposed to very high levels of 
crystalline silica. Symptoms may appear within only a few weeks of an initial exposure.

Silica dust can also irritate a  worker’s eyes. Goggles or safety glasses should be worn if eye 
irritation is a problem.

PERMISSIBLE EXPOSURE LEVELS
The current permissible exposure limit (PEL) for crystalline silica respirable dust is 10 milligrams silica 
per cubic meter of air (mg/m^3) divided by the percent silica in the dust +2. For total dust the PEL is 
30mg/m^3 divided by the percent silica in the dust +2.

PEL(mg/m3), respirable dust=(10 mg/m3) /(%SiO2+2)

To calculate the PEL for a sample of respirable dust containing 5.0 % SiO2, substitute 5.0 % in the 
formula.

𝑃𝐸𝐿 = (10 mg/m3)/(5+2) =1.4 mg/m3

NIOSH has recommended a PEL of 0.05 mg/m3 for a 10-hour shift, 40 hours per week. 
The American Conference of Governmental Industrial Hygienists (ACGIH) recommends the 
following levels for respirable fraction of the dust:

 0.05 mg/m3  for cristobalite

 0.1 mg/m3  for quartz

 0.05 mg/m3 for tridymite

 0.1 mg/m3 of contained tripoli respirable quartz
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CONTROL OF SILICA DUST EXPOSURES
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The key to preventing silicosis is preventing silica dust from being in the air. Employers are required 
to provide and assure the use of appropriate controls for dusts containing crystalline silica.

To achieve compliance with the established PEL, the employer must first implement engineering 
controls or administrative controls whenever feasible.

Engineering Controls
Substitute with less hazardous materials: Do not use silica sand or other substances containing 
more than 1% crystalline silica as abrasive blasting materials.

Dust-reduction systems: During operations in which powered tools or equipment are used to cut, 
grind, core, or drill concrete or masonry materials, a dust-reduction system shall be applied to 
effectively reduce airborne particulate. Exceptions include: operations in which permissible 
exposure limits can be shown not to be exceeded; roofing operations with tile, pavers, or similar 
materials; and during the first 24 hours of an emergency operation.

Dust Extraction: Wherever possible, concrete cutting and drilling equipment should be fitted with 
collection devices to eliminate generated dust at the source. A vacuum with a high-efficiency 
particle air (HEPA) filter can be used to remove dust from work areas. Wear an appropriate 
respirator when PELs are approached or exceeded.

Wet work: Where dust extraction is not practical, airborne silica dust can be minimized or reduced 
by applying water to the process or clean up. When sawing or drilling concrete or masonry use 
saws/drills that provide water to the blade. A respirator may still need to be worn during wet work.

Isolation: Use containment methods such as blast-cleaning cabinets when sandblasting. Cabs of 
vehicles or machinery cutting or drilling through rock that might contain silica should be enclosed 
and sealed.

Ventilation: Use local exhaust systems to remove silica dust from industrial processes. Dilution 
ventilation may be used to reduce the silica dust concentration to below the PELs in large areas.

Adequate measures should be taken to ensure that discharge does not produce health hazards to 
the outside environment. A dust collector should be set up so that accumulated dust can be 
removed without contaminating work areas.

Routinely maintain ventilation systems to keep them in good working condition.
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Administrative Controls
Air Monitoring: Air monitoring must be performed to determine exposures, evaluate engineering 
controls, select respiratory protection, evaluate work practices, and determine the need for medical 
surveillance.

 Exposure measurements should be made in the employee’s actual breathing zone
 Any appropriate combination of long-term or short-term respirable samples is acceptable
 Total sampling time must be at least 7 hours
 Monitoring should be repeated at least quarterly

Workers should be trained in the following:

 The health effects of silica dust exposure Operations and material that produce silica dust 
hazards

 Engineering controls and work practice controls that reduce dust
 The importance of maintenance and good housekeeping
 The proper use of respirators and personal protective equipment
 Personal hygiene practices to reduce exposure
 Details of the employer’s hazard communication and crystalline silica program

Housekeeping: Remove dust on overhead ledges, floors, and equipment before it becomes 
airborne due to traffic, vibration, and random air current.

 Never dry sweep or use compressed air for cleanup of dust that may contain silica
 Use wet methods or vacuums with a HEPA filter for clean-up
 Gentle wash down of surfaces is preferable if practical

Personal Hygiene: Practice good personal hygiene to avoid unnecessary exposure.

 Hand-washing facilities should be conveniently located throughout a worksite in order to 
minimize worker contact

 Lockers should be provided for employees to store uncontaminated clothing
 Workers should shower (if possible) and change out of work clothes contaminated with silica 

dust before they leave the jobsite. Wearing work clothes home covered in silica dust can 
expose the worker’s family to the hazard

 Work clothes should not be cleaned by blowing or shaking. They should be vacuumed with a 
HEPA filter vacuum before removal

 Locate eating/lunch areas away from exposed areas
 Workers should park their cars where they will not be contaminated with silica
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Restricted areas
 Post warning signs in areas where silica exposure already exists or is possible
 Unauthorized employees should not be allowed in restricted areas
 Warning signs should contain one of the following:
o WARNING SILICA DUST HAZARD: RESPIRATOR REQUIRED
o SILICA DUST CAN CAUSE SILICOSIS: RESPIRATOR REQUIRED
o WARNING SILICA DUST HAZARD: RESPIRATOR REQUIRED
o SILICA DUST CAN CAUSE SILICOSIS: RESPIRATOR REQUIRED

Provide medical examinations: Employers should provide medical examinations for 
employees who may be exposed to respirable crystalline silica.

Medical exams should include chest X-rays, pulmonary function tests, and tuberculosis test. Chest 
X-rays should be read by a specialist in dust diseases.

Develop a plan for reducing exposures of employees whose X-rays show changes consistent 
with silicosis. Ordinarily, this is accomplished by removal from jobs or tasks involving crystalline 
silica exposure, but in some cases it may be accomplished by the effective use of supplied air 
respirators.

Report cases: All cases of silicosis should be reported to state health departments and recorded 
on OSHA logs, as required.

Personal Protective Equipment: Personal Protective Equipment (PPE) should only be used when 
engineering and administrative controls do not provide adequate worker protection and reduce 
the PELs below recommended limits. PPE is the last line of defense for fighting silicosis.

Respiratory Protection: Only when all engineering or administrative controls have been 
implemented, and the level of respirable silica still exceeds permissible exposure limits, may an 
employer rely on a respirator program to protect workers.

 The respirator program must comply with the standards for respiratory protection set forth in the 
respiratory section of your manual

 The employer must select and provide an appropriate respirator that will effectively protect their 
employees

 When abrasive blasting is done, the type C supplied-air, positive pressure, demand type 
abrasive blasting respirator shall be worn

 Respirators must be approved by NIOSH for protection against the specific type of dust 
encountered

 An abrasive-blasting respirator must cover the wearer’s head, neck, and shoulders to protect 
from rebounding abrasives

 The respirator program outlined in your manual must be strictly followed to protect workers and 
comply with OSHA standards
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CRYSTALLINE SILICA PROTECTION PROGRAM
GCG Construction’s silica protection program is designed t o protect our workers from silicosis.

The elements included in our silica protection program are:

 Ongoing personal air monitoring program
 Ongoing medical surveillance program
 Training and informing workers on hazards of silica dust
 Availability of air and medical surveillance data to workers
 Engineering controls and a scheduled maintenance program
 Work practice controls
 An effective respiratory protection program
 Hygiene  facilities and clothing change areas
 Appropriate recordkeeping
 Housekeeping program
 Regulated areas
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SILICA DUST EXPOSURE CONTROL PROGRAM
Our Company recognizes that exposure to silica dust can cause silicosis (a deadly lung disease) and 
may cause lung cancer. Our Company takes responsibility for protecting the safety and health of its 
employees.

The Occupational Silica Dust Control Program includes the following parts:

 Hazard Identification
 Worksite Air Monitoring
 Employee Monitoring
 Housekeeping Procedures
 Engineering Controls
 Personal Hygiene
 Personal Protective Equipment
 Medical Examinations and Evaluation
 Recordkeeping
 Emergency First Aid Procedures for Silica Dust
 Spill and Disposal Procedures
 Hazard Identification

Our company recognizes that the following jobs/task can produce silica dust hazards at our 
workplace (sandblasting, concrete cutting, determine hazards for each site)

When any of these jobs/tasks are performed by a worker employed by Our company they will be 
protected by the Occupational Silica Dust Exposure Control Program. 

__________________                                  is responsible for identifying silica dust exposure hazards.

WORKSITE MONITORING
When a job/task is identified as a silica dust hazard, the process and the worker’s breathing zone 
will be monitored for silica dust concentrations. Employee exposure measurements must represent 
actual breathing zone exposure conditions for each employee.

Each job/task identified in part one will be monitored every four months and whenever a change is 
made to the process. Engineering controls will be monitored immediately after implementation and 
quarterly thereafter.

Employees will be able to view all air monitoring records; copies of the records can be found at

                                                                               .



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 56-10
239-825-7566

TRAINING
All employees working in the jobs/tasks identified in part one are required to complete a training 
course prior to working in the exposure area. Workers will be trained when first assigned to the 
job/task and annually thereafter.

Training for Occupational Silica Dust Exposure Will Include the Following Topics:

 Health hazards of silica dust exposure (including signs and symptoms of silicosis, as well as 
information on lung cancer, chronic obstructive lung disease (COPD) and decreased lung 
function)

 Operations and materials that can produce silica dust exposures
 Engineering and work practice controls used to protect employees from exposures, including 

wet cutting, local exhaust ventilation systems, and process isolation, as applicable
 The importance of proper use and maintenance of equipment, including dust-reduction systems, 

and other controls
 The importance of good personal hygiene and housekeeping practices when working in 

proximity to dust from concrete, including: not smoking tobacco products, cleaning up 
appropriately before eating, cleaning clothes appropriately, avoiding other activities that could 
cause exposure to airborne dusts

 Additional safe work practices and procedures, including: safe handling and disposal 
procedures; the safe use of hazardous substances; fire protection; emergency and first aid 
procedures; electrical safety; safety in confined spaces; and other training required under 
hazard-specific regulations

 Proper use of respirators and the respirator standard
 Recognition of poorly ventilated areas and confined spaces
 How smoking increases the risk of developing silicosis and other lung damage
 The details of the Occupational Silica Dust Exposure Program

Employees should be monitored, as necessary or required, to ensure safe work practices and 
procedures are being followed.

In addition, supervisors must be trained:

 To know and understand the employee-related information outlined above in this section
 To identify tasks that may result in employee exposure to dust or other hazards, and, as 

necessary, initiate procedures that reduce employee exposure to dust or other hazards

Training will be performed by                                           . Records of attendance, dates of training, 
and training material will be documented and located at                                                 .

Additional training or reference material on silica dust exposure will be made available upon request 
to employees.
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HOUSEKEEPING PROCEDURES
Dry sweeping and the use of compressed air are prohibited for removing dust in jobs/task identified in 
part one. Work areas and equipment covered by dust will be cleaned at the end of every shift by 
using a HEPA filter vacuum.

Vacuums are stored at                                                     .

Wet clean up may also be used to remove dust.

Waste material will be stored at                                ,

and will be removed at least weekly. 

Supervisors are responsible for ensuring that work areas are free from dust at the end of each shift.

ENGINEERING CONTROLS
Our Company will use engineering controls whenever possible to control silica dust exposures.

Ventilation systems will be inspected and maintained by                                                        .

Ventilation systems will be checked at least weekly to determine if they are functioning properly

Our Company will not use abrasives that contain more than 1% crystalline silica during blasting 
operations.

                                                          is responsible for inspecting and maintaining engineering controls 
at all jobs/tasks identified in part one.
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PERSONAL HYGIENE
Employees working at the jobs/tasks identified in part one will change out of contaminated clothing 
and work boots before leaving the jobsite. Contaminated clothing will be vacuumed with a HEPA filter 
vacuum to remove silica dust.

Vacuums will be located at                                                                           .

Lockers or containers will be provided to store clean clothes at the jobsite. Employees are 
required to wash their hands and shower (when feasible) before leaving the worksite.

Showers are located at                                                                       .

Hand washing facilities are located at                                                .

When worksites are located in the field away from normal operation Our Company will provide water 
in portable containers to hand washing.

Employees will not eat, smoke, or use smokeless tobacco in areas identified in part one.

PERSONAL PROTECTIVE EQUIPMENT
When respirators are required to protect employees for silica dust exposure Our Company’s 
Respirator Program will be strictly followed.

Copies of the Respirator Program are located at                                                                     .

MEDICAL SURVEILLANCE
All workers working in jobs/tasks identified in part one will be given medical examinations to prevent 
the development of silicosis. Medical examination will be conducted once a year for employees 
working in jobs/tasks that expose them to silica dust.

Medical examination must include:

 Chest X-rays
 Pulmonary function tests
 Tuberculosis evaluation

Medical examinations will be performed by_________________________________________

Employees whose chest X-rays show changes consistent with the development of silicosis are 
customarily removed from jobs/tasks that expose them to silica dust. Input from the attending 
physician will be considered in making this decision

Medical records will be made available at _________________________________________

Recordkeeping
Training, medical records, air monitoring, engineering control maintenance records, and injury 
records will be kept and located at                                                                             .

___________________________________  is responsible for the recordkeeping program.
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Emergency First Aid Procedures for Silica Dust
Eye Exposure
If crystalline silica dust gets into the eyes, wash immediately with large amounts of water, lifting the 
lower and upper lids occasionally.

If irritation is present after washing, get medical attention.

Portable eyewashes will be kept at jobsites in the field away from GCG Construction locations.

Breathing
 If a person breathes in large amounts of crystalline silica dust, move the exposed person to 

fresh air immediately
 If breathing has stopped, perform chest compressions (if trained)
 Keep the affected person warm and at rest
 Get medical attention as soon as possible

Spill and Disposal Precautions
If crystalline silica is spilled or released in hazardous concentrations, the following steps will be 
taken:

 Ventilate the area of the spill or release
 Persons doing the clean-up are required to wear appropriate respirators
 Collect spilled material in the most convenient and safe manner for reclamation or disposal in a 

secured sanitary landfill

I have read and understand the requirements of this program and will participate in all training and 
safety precautions.

Employee Signature 

Employee Signature 

Employee Signature 

Employee Signature 

Date: 

Time:               



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 56-14
239-825-7566



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 57-1
239-825-7566

Skid Steer Loaders

POLICY
GCG Construction has implemented the following policies and procedures to protect employees 
responsible for operating skid-steer loaders or work near skid-steer loaders Employees are at risk 
may of being crushed or caught by the machine or its parts. Skid-steer loaders have features that 
expose workers to other risks of injury.

The operator’s seat and controls are located between the lift arms and in front of the lift arm pivot 
points. Thus, operators must enter and exit from the loader through the front of the machine and 
over the bucket. If the worker does not exit or enter properly, a foot or hand control may be activated 
and may cause movement of the lift arms, bucket, or other attachment. Such an incident could cause 
death or serious injury. The skid-steer loader is very compact and places the operator close to the 
zone of movement for the lift arms.

Deaths have occurred from:

 Pinning between the bucket and frame of the machine or between the lift arms and frame
 Crushing incidents
 Rollovers
 Pinning between the loader and another object
 Being run over

Fatalities involving pinning between the bucket and frame or between the lift arms and frame resulted 
from the following activities:

 Working or standing under a raised loader bucket
 Leaning out of the operator's compartment into the path of the moving lift arms (pinned against 

frame)
 Entering or exiting (pinned between bucket and frame)
 Unknown (pinned between bucket and frame)

OSHA REGULATIONS
The current Occupational Safety and Health Administration (OSHA) regulations for the construction 
industry do not specifically address skid-steer loaders.

However, they require employers to protect workers from several hazards associated with operating 
and maintaining these machines.

The OSHA regulations apply to motor vehicles, mechanized equipment, and marine operations. They 
address operator restraints, operating procedures, rollover protection, machine guarding, and 
maintenance procedures.
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OSHA regulations that apply to skid-steer loaders are summarized as follows:

 Seat belts that meet the requirements of the Society of Automotive Engineers (SAE) standard 
will be provided on all Construction Equipment

 All bi-directional machines will be equipped with a horn, distinguishable from the surrounding 
noise level, and will be operated as needed when the machine is moving in either direction

 Scissors points on all front-end loaders, that constitute a hazard to the operator during normal 
operation, will be guarded

 End loader buckets and similar equipment must be either fully lowered or blocked when being 
repaired or when not in use

 All controls must be in a neutral position, with the motors stopped and the brakes set, unless 
work being performed requires otherwise

 Equipment manufactured after September 1972, must be equipped with ROPS which meet the 
minimum performance standards prescribed in 29 CFR 1926.1001 and 1926.1002 or must have 
a system that is designed, fabricated, and installed that will support at least two times the weight 
of the equipment applied at the point of impact [29 CFR 1926.1000(b) and 1926.1000(c)(2)]

 No modifications or additions that affect the capacity or safe operation of the equipment may be 
made without the manufacturer’s written approval. If modifications or changes are made, the 
capacity, operation, and maintenance instruction plates, tags, or decals must be changed 
accordingly [29 CFR 1926.602(c)(ii)]

ANSI/SAE STANDARD
The SAE has developed a standard for the American National Standards Institute (ANSI) addressing 
skid-steer loaders. The SAE standard SAE J1388 contains design guidelines that address machine 
rollovers and the hazards of pinning between the lift arms and frame and between the bucket and 
frame.

To conform to this recommended practice, manufacturers must do the following:

 Provide warnings, operator instructions, and service procedures
 Equip the machine with seat belts
 Provide a means to prevent the lift arm from lowering when the operator is entering or exiting 

from the machine
 Provide handholds and steps to facilitate entry and exit from the loader
 Provide ROPS with side screens
 Provide two openings for emergency exit
 Provide safety signs and instructions to warn of hazards during normal operations and 

servicing
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NIOSH recommends that employers and workers comply with OSHA regulations, maintain equipment 
in accordance with ANSI/SAE standards, and take the following measures to prevent injury when 
operating or working near skid steer loaders:

 Always use and maintain the safety devices provided by manufacturers:
 Liftarm supports
 Interlocked controls
 Seat belts
 ROPS
 Follow safe operating procedures
 Follow safe mounting and dismounting procedures
 Follow proper maintenance procedures
 Train workers to read and follow the manufacturer’s procedures for operating and servicing skid 

steer loaders

USING AND MAINTAINING SAFETY DEVICES
Regularly inspect and maintain all safety devices provided by manufacturers.

Liftarm supports
Use the liftarm supports provided by or recommended by the manufacturer when it is necessary to 
work or move around the machine with the bucket in a raised position while the controls are 
unattended.

 Machines now being manufactured have either the pin-type supports (which can be operated 
from inside the operator’s cab) or the strut-type supports (which may also be operated from 
inside the cab or may require the help of a coworker)

 If the machine is not equipped with lift arm supports, contact the equipment dealer or 
manufacturer’s representative for help in selecting proper support procedures

 Never use concrete blocks as supports. They can collapse under even light loads
 Hoists and jacks used for support must be free of defects such as bent, cracked, or twisted 

parts or pinched, frayed, or twisted cable. They must also be capable of supporting the load

Interlocked controls
Regularly inspect and maintain interlocked controls in proper operating condition. These systems 
require the operator to be properly positioned and restrained before the loader can be used.

 Never bypass or defeat interlocked controls
 Make sure that the seat belt is always securely fastened around the operator when the loader is 

in operation
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Always use restraint bars if they are provided. Although workers and employers may perceive 
safety features such as interlocked controls and seat belts as obstacles to efficient machine 
operation, bypassing these devices increases the risk of death or serious injury.

Seat belts
Make sure that the seat belt is secured around the operator whenever the seat is occupied.

 The seat belt protects the operator in several ways. If seat belts are part of the interlocked 
control system, they protect workers from being caught and crushed between the lift arms and 
frame

 During rollovers, the seat belt maintains the operator within the protective envelope of the 
ROPS

 The seat belt can also protect the operator from leaning or being jostled into the operating zone 
of the lift arms and bucket

Retrofit packages
If side screens, interlocks, ROPS, and seat belts are not present, contact the equipment dealer 
or manufacturer's representative about the availability of retrofit packages or replacement parts.

SKID-STEER OPERATIONS
 Make sure that you understand all manufacturers' warnings and instructions before you operate 

your skid steer loader
 Operate the loader from the operator's compartment, never from the outside
 Stay seated when operating the loader controls
 Work with the seat belt fastened and the restraint bar in place
 Keep your arms, legs, and head inside the cab while operating the loader
 When possible, plan to load, unload, and turn on level ground
 For maximum stability, travel and turn with the bucket in the lowest position possible
 Never exceed the manufacturer's recommended load capacity for the machine
 Operate on stable surfaces only
 Avoid traveling across slopes; travel straight up or down with the heavy end of the machine 

pointed uphill
 Always face the direction of travel
 Keep bystanders away from the work area
 NEVER modify or bypass safety devices



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 57-5
239-825-7566

Entering and Exiting from the Loader Safely
 Enter only when the bucket or other attachment is flat on the ground, or when the lift-arm 

supports are in place. Use supports supplied or recommended by the manufacturer
 When entering the loader, face the seat and keep a three-point contact with handholds and 

steps
 Never use foot or hand controls for steps or handholds
 Keep all walking and working surfaces clean and clear of debris

Before leaving the operator's seat:

 Lower the bucket or other attachment flat to the ground
 Set the parking brake
 Turn off the engine

If you are unable to exit through the front of the machine, use the emergency exit through 
the roof or across the back.

Maintaining the Loader in Safe Operating Condition
 Follow the manufacturer's instructions for maintaining the loader
 Keep the foot controls and the operator's compartment free of mud, ice, snow, and debris

Before servicing the loader:

 Set the parking brake
 Lower the bucket or other attachment flat to the ground
 Turn off the engine
 Remove the key from the switch

If the machine cannot be serviced with the bucket on the ground, use the lift arm supports 
recommended or provided by the manufacturer. If the machine is not equipped with lift arm 
supports, contact the equipment dealer or manufacturer's representative for help in selecting 
proper supports.

Never work on the machine with the engine running unless directed to do so by the 
operator's manual. Follow the manufacturer's safety recommendations to complete the task. If the 
adjustments require that the engine be in operation, use two persons to perform the task.
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TRAINING
GCG Construction will ensure every operator is competent to operate the equipment safely through 
successfully completing training and evaluation.

Training must at least inform employees on the safe operation including:

 Applicable standards
 The equipment’s limitations and use
 Rated load capabilities
 Special workplace hazards

Training Records
Training records will be kept for each employee to certify each operator has been trained and 
evaluated and will include the following information:

 The dates of the training sessions and evaluation
 A written description of the training program
 The names and qualifications of persons conducting the training or evaluation
 The names and job titles of all persons attending the training sessions
 Where the employee received safety training
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SKID STEER LOADER POSTER

DO: DO NOT:

 Do not use loader without approved Roll-Over 
Protection (ROP) and Falling Object Protection 
(FOP) cab.

 Do not exceed rated operating capacity.
 Do not carry passengers.
 Do not travel or turn with the lift arms up.
 Do not leave the loader with the engine 

running or with the lift arms up.
 Do not travel across a grass slope.
 Do not approach overhead electrical wires.

 Read and follow the manufacturer’s operating 
manual.

 Use the safety treads and grab handles to get 
on and off the loader. Remember to always 
maintain three points of contact.

 Use the seat bar and fasten the seat belt.
 Keep feet on the pedals when operating the 

loader.
 Only use approved attachments and buckets.
 Keep other people away from the work area.
 Carry bucket or attachments as low as 

possible.
 Load, unload, and turn on level ground.
 Wear hearing and head protection

CHECK the following before starting the engine:

 Fuel and oil
 Hydraulic fluid
 Cooling system
 Operator cab, seat belt and seat bar
 Lift arm and cylinder pivot points
 Tires

GO straight up and down slopes with the heavy end of the loader uphill.

BUCKET FULL: KEEP HEAVY END UP BUCKET EMPTY: KEEP HEAVY END UP
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Slings, Hoisting & Rigging

POLICY
GCG Construction has implemented the follwing safe work practices to protect its employees from the 
hazards of working with and/or around slings, rigging, and hoisting equipment. GCG Construction will 
ensure that the necessary permits and operator certifications are obtained for utilizing fixed and 
mobile cranes before any work begins. These will depend on the size and rated capacity of the crane, 
as well as the regulatory agency with jurisdiction (state or federal OSHA). The following requirements 
apply regarding the hazards associated with hoisting and rigging. 

Pre-shift Visual Inspection of Cranes
 Cranes being used in steel erection activities will be visually inspected prior to each shift by a 

competent person; the inspection will include observation for deficiencies during operation. At a 
minimum, this inspection will include the following:

o All control mechanisms for maladjustments
o Control and drive mechanism for excessive wear of components and contamination by 

lubricants, water or other foreign matter
o Safety devices, including but not limited to boom angle indicators, boom stops, boom kick out 

devices, anti-two block devices, and load moment indicators where required
o Air, hydraulic, and other pressurized lines for deterioration or leakage, particularly those which 

flex in normal operation
o Hooks and latches for deformation, chemical damage, cracks, or wear
o Wire rope reeving for compliance with hoisting equipment manufacturer's specifications
o Electrical apparatus for malfunctioning, signs of excessive deterioration, dirt, or moisture 

accumulation
o Hydraulic system for proper fluid level
o Tires for proper inflation and condition
o Ground conditions around the hoisting equipment for proper support, including ground settling 

under and around outriggers, ground water accumulation, or similar conditions
o The hoisting equipment for level position
o The hoisting equipment for level position after each move and setup
 If any deficiency is identified, an immediate determination will be made by the competent person 

as to whether the deficiency constitutes a hazard
 If the deficiency is determined to constitute a hazard, the hoisting equipment will be removed 

from service until the deficiency has been corrected
 The operator will be responsible for those operations under the operator's direct control
 Whenever there is any doubt as to safety, the operator will have the authority to stop and refuse 

to handle loads until safety has been assured
 A qualified rigger (a rigger who is also a qualified person) will inspect the rigging prior to each 

shift
 The headache ball, hook, or load will not be used to transport personnel
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 Cranes or derricks may be used to hoist employees on a personnel platform provided that all 
provisions are met

 Safety latches on hooks will not be deactivated or made inoperable except: 
o When a qualified rigger has determined that the hoisting and placing of purlins and single joists 

can be performed more safely by doing so
o When equivalent protection is provided in a site-specific erection plan

WORKING UNDER LOADS
Routes for suspended loads will be pre-planned to ensure that no employee is required to work 
directly below a suspended load except for:

 Employees engaged in the initial connection of the steel
 Employees necessary for the hooking or unhooking of the load
 When working under suspended loads, the following criteria will be met:
o Materials being hoisted will be rigged to prevent unintentional displacement
o Hooks with self-closing safety latches or their equivalent will be used to prevent components 

from slipping out of the hook
o All loads will be rigged by a qualified rigger

MULTIPLE LIFT RIGGING PROCEDURE
A multiple lift will only be performed if the following criteria are met:

 A multiple lift rigging assembly is used
 A maximum of five members are hoisted per lift
 Only beams and similar structural members are lifted
 All employees engaged in the multiple lift have been trained in these procedures
 No crane is permitted to be used for a multiple lift where such use is contrary to the 

manufacturer's specifications and limitations

Components of the multiple lift rigging assembly will be specifically designed and assembled with 
a maximum capacity for total assembly and for each individual attachment point. This capacity, 
certified by the manufacturer or a qualified rigger, will be based on the manufacturer's specifications 
with a 5-to-1 safety factor for all components.

The total load will not exceed:

 The rated capacity of the hoisting equipment specified in the hoisting equipment load charts
 The rigging capacity specified in the rigging rating chart
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The multiple lift rigging assembly will be rigged with members:

 Attached at their center of gravity and maintained reasonably level
 Rigged from top down
 Rigged at least 7 feet apart

The members on the multiple lift rigging assembly will be set from the bottom up. Controlled load 
lowering will be used whenever the load is over the connectors.

INTRODUCTION TO SLINGS
The ability to handle materials – to move 
them from one location to another, whether 
during transistor at the worksite – is vital to 
all segments of industry. Materials must be 
moved, for example, for industry to 
manufacture, sell, and utilize products. In 
short, without materials-handling capability, 
industry would cease to exist.

To varying degrees, all employees in 
numerous workplaces take part in 
materials handling. Consequently, some 
employees are injured. In fact, the 
mishandling of materials is the single 
largest cause of accidents and injuries in 
the workplace. Most of these accidents and 
injuries, as well as the pain and loss of 
salary and productivity that often result, 
can be readily avoided.

Whenever possible, mechanical means should be used to move materials to avoid employee injuries 
such as muscle pulls, strains, and sprains. In addition, many loads are too heavy and/or bulky to be 
safely moved manually.

Various types of equipment, therefore, have been designed specifically to aid in the movement of 
materials: cranes, derricks, hoists, powered industrial trucks, and conveyors.

Because cranes, derricks, and hoists rely upon slings to hold their suspended loads, slings are the 
most commonly used materials-handling apparatus. This section provides information on the proper 
selection, maintenance, and use of slings to assist.
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IMPORTANCE OF THE OPERATOR
The operator must exercise intelligence, care, and common sense when selecting and using slings. 
Slings must be selected in accordance with their intended use, based upon the size and type of load, 
and the environmental conditions of the workplace. All slings must be visually inspected before use to 
ensure their effectiveness.

A well-trained operator can prolong the service life of equipment and reduce costs by avoiding the 
potentially hazardous effects of overloading equipment, operating it at excessive speeds, taking up 
slack with a sudden jerk, and suddenly accelerating or decelerating equipment. The operator can 
look for causes and seek corrections whenever a danger exists. He or she should cooperate with 
coworkers and supervisors and become a leader in carrying out safety measures– not merely for the 
good of the equipment and the production schedule but, more importantly, for the safety of everyone 
concerned.

SLING TYPES
The dominant characteristics of a sling are determined by the components of that sling. For example, 
the strengths and weaknesses of a wire rope sling are essentially the same as the strengths and 
weaknesses of the wire rope of which it is made.

Slings are generally one of six types: Chain, wire rope, metal mesh, natural fiber rope, synthetic fiber 
rope, or synthetic web. In general, use and inspection procedures tend to place these slings into 
three groups: chain, wire rope and mesh, and fiber rope web. Each type has its own particular 
advantages and disadvantages. Factors to consider when choosing the best sling for the job include 
the size, weight, shape, temperature, and sensitivity of the material to be moved, as well as the 
environmental conditions under which the sling will be used.

Chains
Chains are commonly used because of their strength and ability to adapt to the shape of the load. 
Care should be taken, however, when using alloy chain slings because sudden shocks will damage 
them. Misuse of chain slings could damage the sling, resulting in sling failure and possible injury to 
an employee.

Chain slings are the best choice for lifting very hot materials. They can be heated to temperatures 
of up to 1,000˚ Fahrenheit; however, when alloy chain slings are consistently exposed to service 
temperatures in excess of 600˚ Fahrenheit, operators must reduce the working load limits in 
accordance with the manufacturer’s recommendations.

All sling types must be visually inspected prior to use. When inspecting alloy steel chain slings, pay 
special attention to any stretching, wear in excess of the allowances made by the manufacturer, 
and nicks and gouges. These signs indicate that the sling may be unsafe and they must be 
removed from service.
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Wire Rope
A second type of sling is made of wire rope. Wire rope is composed of individual wires that have 
been twisted to form strands. Strands are then twisted to form a wire rope. When wire rope has a 
fiber core, it is usually more flexible but is less resistant to environmental damage. Conversely, a 
core that is made of a wire rope strand tends to have greater strength and is more resistant to 
heat damage.

Wire rope may be further determined by the “lay.” The lay of a wire rope describes the direction the 
wires and strands are twisted during the construction of the rope. Most wire rope is right lay, 
regular lay – which means that the strands pass from left to right across the rope and the wires in 
the rope are laid opposite in direction to the lay of the strands. This type of rope has the 
widest range of applications.

Lang lay (where the wires are twisted in the same direction as the strands) is recommended for 
many excavating, construction, and mining applications, including draglines, hoist lines, 
dredgelines, and other similar lines.

Lang lay ropes are more flexible and have greater wearing surface than regular lay ropes. In 
addition, since the outside wires in lang lay rope lie at an angle to the rope axis, internal stress due 
to bending over sheaves and drums is reduced causing lang lay ropes to be more resistant to 
bending fatigue.

A left lay rope is one in which the strands for a left-hand helix similar to the threads of a left- 
hand screw thread. Left lay rope has its greatest usage in oil fields on rod and tubing lines, blast 
hole rigs, and spudders where rotation of right lay would loosen couplings. The rotation of a left lay 
rope tightens a standard coupling.

Wire Rope Sling Selection
When selecting a wire rope sling to give the best service, there are four characteristics to consider: 
strength, ability to bend without distortion, ability to withstand abrasive wear, and ability to 
withstand abuse.

Strength — The strength of a wire rope is a function of its size, grade, and construction. It must 
be sufficient to accommodate the applied maximum load. The maximum load limit is 
determined by means of an appropriate multiplier. This multiplier is the number by which the 
ultimate strength of a wire rope is divided to determine the working load limit. Thus, a wire rope 
sling with a strength of 10,000 pounds and total working load of 2,000 pounds has a design factor 
(multiplier) of 5. New wire rope slings have a design factor of 5. As a sling suffers from the rigors of 
continued service, however, both the design factor and the sling’s ultimate strength are 
proportionately reduced. If a sling is loaded beyond its ultimate strength, it will fail. So, older slings 
must be more rigorously inspected to ensure that rope conditions adversely affecting the strength 
of the sling are considered in determining if a wire rope sling should be allowed to continue in 
service.
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Fatigue (Bending without Failure) — A wire rope must have the ability to withstand repeated 
bending without the wires failing from fatigue. Fatigue failure of the wires in a wire rope is the result 
of the development of small cracks from repeated applications of bending loads. It occurs when 
ropes make small radius bends. The best means of preventing fatigue failure of wire rope slings is 
to use blocking or padding to increase the radius of bend.

Abrasive Wear — the ability of a wire rope to withstand abrasion is determined by the size, 
number of wires, and construction of the rope. Smaller wires bend more readily and therefore offer 
greater flexibility but are less able to withstand abrasive wear. Conversely, the larger wires of less 
flexible ropes are better able to withstand abrasion than are the smaller wires of more flexible 
ropes.

Abuse — All other factors being equal, misuse or abuse of wire rope will cause a wire rope sling 
to become unsafe long before any other factor. Abusing a wire rope sling can cause serious 
structural damage to the wire rope, such as kinking or bird caging, which reduces the strength of 
the wire rope. (In bird caging, the wire rope strands are forcibly untwisted and become spread 
outward.) So, to prolong the life of the sling and protect the lives of employees, the 
manufacturer’s suggestion for safe and proper use of wire rope slings must be strictly adhered to.

Wire Rope Life

Many operating conditions affect wire rope life. They are bending, stresses, loading conditions, 
speed of load application (jerking), abrasion, corrosion, sling design, materials handled, 
environmental conditions, and history of previous usage.

In addition to the above operating conditions, the weight, size, and shape of the loads to be 
handled also affect the service life of a wire rope sling. Flexibility also is a factor. Generally, 
more flexible ropes are selected when smaller radius bending is required. Less flexible ropes 
should be used when the rope must move through or over abrasive materials.

Fiber Rope and Synthetic Web
Fiber rope and synthetic web slings are used primarily for temporary work, such as construction 
and painting jobs, and in marine operations. They also are the best choice for use on expensive 
loads, highly finished parts, fragile parts, and delicate equipment.

Fiber Rope Slings

Fiber rope deteriorates on contact with acids and caustics. Fiber rope slings, therefore, must not be 
used around these substances unless the manufacturer recommends them for that use.

When inspecting a fiber rope sling, look first at its surface. Look for cuts, gouges, or worn 
surface areas; dry, brittle, scorched, or discolored fibers; or melting or charring of any part of the 
sling. If any of these conditions are found, the supervisor must be notified and a determination 
made regarding the safety of the sling. If the sling is found to be unsafe, it must be discarded.
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Next, check the sling’s interior. It should be as clean as when the rope was new. A buildup of 
powder-like sawdust on the inside of the fiber rope indicates excessive internal wear and that the 
sling is unsafe.

Finally, scratch the fibers with a fingernail. If the fibers separate easily, the fiber sling has suffered 
some kind of chemical damage and must be discarded.

Synthetic Rope and Web Slings

The most commonly used synthetic web slings are made of nylon, polypropylene, and polyester. 
They have the following properties in common:

 Strength – can handle a load of up to 300,000 pounds
 Convenience – can conform to any shape
 Safety – will adjust to the load contour and hold it with a tight, non-slip grip
 Load protection – will not mar, deface, or scratch highly polished or delicate surfaces
 Long life – are unaffected by mildew, rot, or bacteria; resist some chemical action; and have 

excellent abrasion resistance
 Economy – have a low initial cost plus a long service life
 Shock absorbency – can absorb heavy shocks without damage
 Temperature resistance – are unaffected by temperatures up to 180˚ Fahrenheit

Because each synthetic material has unique properties, it should be used according to the 
manufacturer’s instructions, especially when dealing with chemically active environments.

Possible Defects
Synthetic web slings must be removed from service if any of the following defects exist:

 Acid or caustic burns
 Melting or charring of any part of the surface
 Snags, punctures, tears, or cuts
 Broken or worn stitches
 Wear or elongation exceeding the amount recommended by the manufacturer
 Distortion of fittings

SAFE LIFTING PRACTICES
Now that the sling has been selected (based upon the characteristics of the load and the 
environmental conditions surrounding the lift) and inspected prior to use, the next step is 
learning how to use it safely. There are four primary factors to consider when safely lifting a load:

 The size, weight, and center of gravity to the load
 The number of legs and the angle the sling makes with the horizontal line
 The rated capacity of the sling
 The history of the care and usage of the sling
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Size, Weight, and Center of Gravity of the Load
The center of gravity of an object is that point at which the entire weight may be considered as 
concentrated. To make a level lift, the crane hook must be directly above this point. While slight 
variations are usually permissible, if the crane hook is too far to one side of the center of gravity, 
dangerous tilting will result causing unequal stresses in the different sling legs. This imbalance 
must be compensated for at once.

Number of Legs and Angle with the Horizontal
As the angle formed by the sling leg and the horizontal line decreases, the rated capacity of the 
sling also decreases. In other words, the smaller the angle between the sling leg and the 
horizontal, the greater the stress on the sling leg and the smaller (lighter) the load the sling can 
safely support. Larger (heavier) loads can be safely moved if the weight of the load is distributed 
among more sling legs.

Rated Capacity of the Sling
The rated capacity of a sling varies depending upon the type of sling, the size of the sling, and the 
type of hitch. Operators must know the capacity of the sling. Charts or tables that contain this 
information generally are available from sling manufacturers. The values given are for new slings. 
Older slings must be used with additional caution. Under no circumstances will a sling’s rated 
capacity be exceeded.

Sling Care and Usage
The mishandling and misuse of slings are the leading cause of sling-related accidents. The 
majority of injuries and accidents, however, can be avoided by becoming familiar with the 
essentials of proper sling care and use.

Proper care and use are essential for maximum service and safety. Slings must be protected 
with cover saddles, burlap padding, or wood blocking as well as from unsafe lifting procedures 
such as overloading to prevent sharp bends and cutting edges.

Before making a lift, check to be certain that the sling is properly secured around the load and that 
the weight and balance of the load have been accurately determined. If the load is on the ground, 
do not allow the load to drag along the ground. This could damage the sling. If the load is already 
resting on the sling, ensure that there is no sling damage prior to making the lift.

Next, position the hook directly over the load and seat the sling squarely within the hook bowl. This 
gives the operator maximum lifting efficiency without bending the hook or overstressing the sling.

Wire rope slings also are subject to damage resulting from contact with sharp edges of the 
loads being lifted. These edges can be blocked or padded to minimize damage to the sling.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 58-9
239-825-7566

After the sling is properly attached to the load, there are a number of good lifting techniques that 
are common to all slings. 

First, make sure that the load is not lagged, clamped, or bolted to the floor. 

Second, guard against shock loading by taking up the slack in the sling slowly. Apply power 
cautiously to prevent jerking at the beginning of the lift, and slowly accelerate or decelerate. 

Third, check the tension on the sling. Raise the load a few inches, stop, and check for proper 
balance and that all items are clear of the path of travel.

Never allow anyone to ride on the hook or load. A hook must be equipped with a latch, unless the 
application makes the use of a latch impractical as determined by a qualified person. When 
required, a latch must be provided to bridge the throat opening of the hook for the purpose of 
retaining slings, chains, or other equipment, under slack conditions. 

Fourth, keep all personnel clear while the load is being raised, moved, or lowered. Crane or hoist 
operators should watch the load at all times when it is in motion. 

Finally, obey the following “nevers.” Never allow more than one person to control a lift or give 
signals to a crane or hoist operator except to warn of a hazardous situation. Never raise the load 
more than necessary. Never leave the load suspended in the air. And never work under a 
suspended load or allow anyone else to.

Once the lift has been completed, clean the sling, check it for damage, and store it in a clean, dry, 
airy place. It is best to hang it on a rack or wall.

Remember, damaged slings cannot lift as much weight as new or older well-cared for slings. 
Proper and safe use and storage of slings will increase their service life.

If using load blocks, they must be of the enclosed type and shall be guarded against rope jamming 
during normal operations.

MAINTENANCE OF SLINGS
Chains
Chain slings must be cleaned prior to each inspection, as dirt or oil may hide damage. The 
operator must be certain to inspect the total length of the sling, periodically looking for stretching, 
binding, wear, or nicks and gouges. If a sling has stretched so that it is now more than three 
percent longer than when it was new, it is unsafe and must be discarded.

Binding is the term used to describe the condition that exists when a sling has become deformed to 
the extent that its individual links cannot move within each other freely. It indicates that the sling is 
unsafe. Generally, wear occurs on the load-bearing inside ends of the links. Pushing links together 
so that the inside surface becomes clearly visible is the best way to check for this type of 
wear. Wear may also occur, however, on the outside of links when the chain is dragged along 
abrasive surfaces or pulled out from under heavy loads. Either type of wear weakens slings and 
makes accidents more likely.
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Heavy nicks and/or gouges must be filed smoothly, measured with calipers, and then compared 
with the manufacturer’s minimum allowable safe dimensions. When in doubt, or in borderline 
situations, do not use the sling. In addition, never attempt to repair the welded components on a 
sling. If the sling needs repair of this nature, the supervisor must be notified.

Wire Rope
Wire rope slings, like chain slings, must be cleaned prior to each inspection because they are 
subject to damage hidden by dirt or oil. In addition, they must be lubricated according to 
manufacturer’s instructions. Lubrication prevents or reduces corrosion and wear due to friction and 
abrasion. Before applying any lubricant, however, the sling user should make certain that the 
sling is dry. Applying lubricant to a wet or damp sling traps moisture against the metal and hastens 
corrosion.

Corrosion deteriorates wire rope. It may be indicated by pitting, but it is sometimes hard to 
detect. If a wire rope sling shows any sign of significant deterioration, that sling must be 
removed until it can be examined by a person who is qualified to determine the extent of the 
damage.

By following these guidelines to proper sling use and maintenance, and by the avoidance of 
kinking, it is possible to greatly extend the useful service life of a wire rope sling.

Fiber and Synthetic Ropes
Fiber ropes and synthetic webs are generally discarded rather than service or repaired. Operators 
must always follow the manufacturer’s recommendations.

OSHA REGULATIONS FOR SLINGS
Scope
This section applies to slings used in conjunction with other material handling equipment for the 
movement of material by hoisting, in employments covered by this part. The types of slings 
covered are those made from alloy steel chain, wire rope, metal mesh, natural or synthetic fiber 
rope (conventional three strand construction), and synthetic web (nylon, polyester, and 
polypropylene).
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Definitions
Angle of loading — is the inclination of a leg or branch of a sling measured from the horizontal or 
vertical plane, provided that an angle of loading of five degrees or less from the vertical may be 
considered a vertical angle of loading.

Basket hitch — is a sling configuration whereby the sling is passed under the load and has 
both ends, end attachments, eyes or handles on the hook or a single master link.

Braided wire rope — is a wire rope formed by plaiting component wire ropes.

Bridle wire rope sling — is a sling composed of multiple wire rope legs with the top ends 
gathered in a fitting that goes over the lifting hook.

Cable laid endless sling-mechanical joint — is a wire rope sling made endless by joining the 
ends of a single length of cable laid rope with one or more metallic fittings.

Cable laid grommet-hand tucked — is an endless wire rope sling made from one length of 
rope wrapped six times around a core formed by hand tucking the ends of the rope inside the 
six wraps.

Cable laid rope — is a wire rope composed of six wire ropes wrapped around a fiber or wire rope 
core.

Cable laid rope sling-mechanical joint — is a wire rope sling made from a cable laid rope with 
eyes fabricated by pressing or swaging one or more metal sleeves over the rope junction.

Choker hitch — is a sling configuration with one end of the sling passing under the load and 
through an end attachment, handle or eye on the other end of the sling.

Coating — is an elastomer or other suitable material applied to a sling or to a sling component to 
impart desirable properties.

Cross rod — is a wire used to join spirals of metal mesh to form a complete fabric.

Designated — means selected or assigned by the employer or the employer's representative as 
being qualified to perform specific duties.

Equivalent entity — is a person or organization (including an employer) which, by possession of 
equipment, technical knowledge and skills, can perform with equal competence the same repairs 
and tests as the organization with which it is equated.

Fabric (metal mesh) — is the flexible portion of a metal mesh sling consisting of a series of 
transverse coils and cross rods.

Female handle (choker) — is a handle with a handle eye and a slot of such dimension as to 
permit passage of a male handle thereby allowing the use of a metal mesh sling in a choker hitch.

Handle — is a terminal fitting to which metal mesh fabric is attached.
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Handle eye — is an opening in a handle of a metal mesh sling shaped to accept a hook, 
shackle, or other lifting device.

Hitch — is a sling configuration whereby the sling is fastened to an object or load, either directly to 
it or around it.

Link — is a single ring of a chain.

Male handle (triangle) — is a handle with a handle eye.

Master coupling link — is an alloy steel welded coupling link used as an intermediate link to 
join alloy steel chain to master links.

Master link or gathering ring — is a forged or welded steel link used to support all members 
(legs) of an alloy steel chain sling or wire rope sling.

Mechanical coupling link — is a non-welded, mechanically closed steel link used to attach 
master links, hooks, etc., to alloy steel chain.

Proof load — is the load applied in performance of a proof test.

Proof test — is a nondestructive tension test performed by the sling manufacturer or an equivalent 
entity to verify construction and workmanship of a sling.

Rated capacity or working load limit — is the maximum working load permitted by the 
provisions of this section.

Reach — is the effective length of an alloy steel chain sling measured from the top bearing 
surface of the upper terminal component to the bottom bearing surface of the lower terminal 
component.

Selvage edge — is the finished edge of synthetic webbing designed to prevent unraveling.

Sling — is an assembly which connects the load to the material handling equipment.

Sling manufacturer — is a person or organization that assembles sling components into their final 
form for sale to users.

Spiral — is a single transverse coil that is the basic element from which metal mesh is fabricated.

Strand laid endless sling-mechanical joint — is a wire rope sling made endless from one 
length of rope with the ends joined by one or more metallic fittings.

Strand laid grommet-hand tucked — is an endless wire rope sling made from one length of 
strand wrapped six times around a core formed by hand tucking the ends of the strand inside 
the six wraps.

Strand laid rope — is a wire rope made with strands (usually six or eight) wrapped around a fiber 
core, wire strand core, or independent wire rope core (IWRC).

Vertical hitch — is a method of supporting a load by a single, vertical part or leg of the sling.
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SAFE OPERATING PRACTICES
When any sling is used, the following practices will be observed:

 Slings that are damaged or defective will not be used
 Slings will not be shortened with knots or bolts or other makeshift devices
 Sling legs will not be kinked
 Slings will not be loaded in excess of their rated capacities
 Slings used in a basket hitch will have the loads balanced to prevent slippage
 Slings will be securely attached to their loads
 Slings will be padded or protected from the sharp edges of their loads
 Suspended loads will be kept clear of all obstructions
 All employees will be kept clear of loads about to be lifted and of suspended loads
 Hands or fingers will not be placed between the sling and its load while the sling is being 

tightened around the load
 Shock loading is prohibited
 A sling will not be pulled from under a load when the load is resting on the sling

INSPECTIONS
Each day before being used, the sling and all fastenings and attachments will be inspected for 
damage or defects by a competent person designated by the employer. Additional inspections will be 
performed during sling use, where service conditions warrant. Damaged or defective slings will be 
immediately removed from service.

ALLOY STEEL CHAIN SLINGS
Sling Identification
Alloy steel chain slings will have permanently affixed durable identification stating size, grade, 
rated capacity, and reach.

Attachments
 Hooks, rings, oblong links, pear shaped links, welded or mechanical coupling links or other 

attachments will have a rated capacity at least equal to that of the alloy steel chain with which 
they are used or the sling will not be used in excess of the rated capacity of the weakest 
component

 Makeshift links or fasteners formed from bolts or rods, or other such attachments, will not be 
used
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Inspections
 In addition to the inspection required, a thorough periodic inspection of alloy steel chain slings in 

use will be made on a regular basis, to be determined on the basis of A- frequency of sling use; 
B-severity of service conditions; C-nature of lifts being made; and D-experience gained on the 
service life of slings used in similar circumstances

 Such inspections will in no event be at intervals greater than once every 12 months
 The employer will make and maintain a record of the most recent month in which each alloy 

steel chain sling was thoroughly inspected, and will make such record available for examination
 The thorough inspection of alloy steel chain slings will be performed by a competent person 

designated by the employer, and will include a thorough inspection for wear, defective welds, 
deformation and increase in length. Where such defects or deterioration are present, the sling 
will be immediately removed from service

Proof Testing
The employer will ensure that before use, each new, repaired, or reconditioned alloy steel chain 
sling, including all welded components in the sling assembly, will be proof tested by the sling 
manufacturer or equivalent entity, in accordance with paragraph 5.2 of the American Society of 
Testing and Materials Specification A391-65, (ANSI G61.1- 1968). The employer will retain a 
certificate of the proof test and will make it available for examination.

Sling Use
Alloy steel chain slings will not be used with loads in excess of the rated capacities. Slings will 
be used only in accordance with the manufacturer's recommendations.

Safe Operating Temperatures
Alloy steel chain slings will be permanently removed from service if they are heated above

1000° F. When exposed to service temperatures in excess of 600° F, maximum working load 
limits will be reduced in accordance with the chain or sling manufacturer's recommendations.

Repairing and Reconditioning Alloy Steel Chain Slings
 Worn or damaged alloy steel chain slings or attachments will not be used until repaired
 When welding or heat testing is performed, slings will not be used unless repaired, 

reconditioned and proof tested by the sling manufacturer or an equivalent entity
 Mechanical coupling links or low carbon steel repair links will not be used to repair broken 

lengths of chain
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Effects of Wear
If the chain size at any point of any link is less than minimum requirements, the sling will be 
removed from service.

Deformed Attachments
 Alloy steel chain slings with cracked or deformed master links, coupling links or other 

components will be removed from service
 Slings will be removed from service if hooks are cracked, have been opened more than 15 

percent of the normal throat opening measured at the narrowest point or twisted more than 10 
degrees from the plane of the unbent hook

WIRE ROPE SLINGS
Sling Use
Wire rope slings will not be used with loads in excess of the rated capacities. Slings will be used 
only in accordance with the manufacturer's recommendations.

Minimum Sling Lengths
 Cable laid and 6 x 19 and 6 x 37 slings will have a minimum clear length of wire rope 10 times 

the component rope diameter between splices, sleeves or end fittings
 Braided slings will have a minimum clear length of wire rope 40 times the component rope 

diameter between the loops or end fittings
 Cable laid grommets, strand laid grommets and endless slings will have a minimum 

circumferential length of 96 times their body diameter

Safe Operating Temperatures
Fiber core wire rope slings of all grades will be permanently removed from service if they are 
exposed to temperatures in excess of 200°F. When non-fiber core wire rope slings of any grade 
are used at temperatures above 400°F or below minus 60°F, recommendations of the sling 
manufacturer regarding use at that temperature will be followed.

End Attachments
 Welding of end attachments, except covers to thimbles, will be performed prior to the assembly 

of the sling
 All welded end attachments will not be used unless proof tested by the manufacturer or 

equivalent entity at twice their rated capacity prior to initial use. The employer will retain a 
certificate of the proof test, and make it available for examination
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Removal from Service
Wire rope slings will be immediately removed from service (and not used again for load-carrying 
service) if any of the following conditions are present:

 In running ropes, there are 6 randomly distributed broken wires in 1 lay, or 3 broken wires on 1 
strand in 1 lay

 In rotation-resistant ropes, 2 randomly distributed broken wires in 6 rope diameters or 4 
randomly distributed broken wires in 30 rope diameters

 In standing ropes, there are more than 2 broken wires in 1 lay in sections beyond end 
connections or more than 1 broken wire at an end connection

 There are reductions from nominal diameter of more than the following: 
o One sixty-forth of an inch for a diameter to and including 5/16 of an inch
o One thirty-second of an inch for a diameter ⅜ of an inch to and including ½ of an inch
o Three sixty-fourths of an inch for a diameter 9/16 of an inch to and including ¾ of an inch
o One sixteenth of an inch for a diameter ⅞ of an inch to and including 1⅛ inches
o Three thirty-seconds of an inch for a diameter 1¼ inches to and including 1½ inches
o Wear or scraping of one-third the original diameter of outside individual wires
o Kinking, crushing, bird caging or any other damage resulting in distortion of the running portion 

of the wire rope structure
o Evidence of heat damage
o Corrosion of the rope or end attachments
o End attachments that are cracked, deformed, or worn
o Hooks that have been opened more than 15 percent of the normal throat opening 

measured at the narrowest point or twisted more than 10 degrees from the plane of the unbent 
hook

Requirements
 Wire rope for a crane bent to form an eye must be equipped with a metal thimble
 An eye in a wire rope sling shall not be formed by using a knot. Michigan prohibits the use of 

wire rope clips to form an eye in a wire rope sling. Check state and local standards for specific 
provisions

 A wire rope end fitting must be a clamp, swage, or a zinc or equivalent poured socket
 Before cutting wire rope, seizings must be placed as follows:
o 1 seizing on each side of the cut on preformed wire rope
o 2 seizings on each side of ⅞ inch size or smaller non-preformed wire rope
o 3 seizings on each side of 1 inch or larger size non-preformed wire rope
 Wire rope that has an independent wire rope core must be used on all molten metal applications 

and in an area where the environmental atmosphere will cause deterioration of a hemp center
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 The unreeling or uncoiling of wire rope must be done as recommended by the rope 
manufacturer and with care to avoid kinking or inducing a twist

 Rope clips attached with u-bolts must have the u-bolts on the dead or short end of the rope. The 
spacing and number of all types of clips must adhere to manufacturer recommendations. Clips 
must be drop-forged steel in all sizes manufactured commercially. When a newly installed rope 
has been in operation for an hour, all nuts on the clip bolts must be retightened

 If a load is supported by more than one part of rope, then the tension in the parts must be 
equalized

Safety Factors
 The designed safety factor for the hoisting cable on: 
o A hot metal crane must not be less than 8
o Any other crane must not be less than 5

Wire Rope Sling Inspection
Wire rope slings must be visually inspected before each day’s use. The operator should check the 
twists or lay of the sling. If ten randomly distributed wires in one lay are broken, or five wires in 
one strand of a rope lay are damaged, the sling must not be used. It is not sufficient, 
however, to check only the condition of the wire rope. End fittings and other components should 
also be inspected for any damage that could make the sling unsafe.

To ensure safe sling usage between scheduled inspections, all workers should participate in a 
safety awareness program. Each operator should keep a close watch on those slings he or she is 
using. If any accident involving the movement of materials occurs, the operator should immediately 
shut down the equipment and report the accident to a supervisor. The cause of the accident 
should be determined and corrected before resuming operations.

Field Lubrication
Although every rope sling is lubricated when manufactured, it also must be lubricated “in the 
field” to increase the sling’s useful service life. There is no set rule on how much or how often 
this should be done. It depends on the conditions under which the sling is used. The heavier the 
loads, the greater the number of bends, or the more adverse the conditions under which the 
sling operates, the more frequently lubrication is required.

Storage
Wire rope slings should be stored in a well-ventilated, dry building. To avoid corrosion and rust, 
never store wire rope slings on the ground or allow them to be continuously exposed to the 
elements. And, if it is necessary to store wire rope slings outside, make sure that they are set off 
the ground and protected.

Note: Using the sling several times a week, even with light loads, is a good practice. Records show 
that frequently or continuously used slings give useful service far longer than idle ones.
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Discarding Slings
Wire rope slings can provide a margin of safety by showing early signs of failure. The following 
factors indicate when a wire sling needs to be discarded:

 Severe corrosion
 Localized wear (shiny worn spots) on the outside
 A one-third reduction in outer wire diameter
 Damage or displacement of end-fittings – hooks, rings, links, or collars – by overload or 

misapplication
 Distortion, kinking, bird caging, or other evidence of damage to the wire rope structure
 Excessive broken wires

METAL MESH SLINGS
Sling Marking
Each metal mesh sling will have permanently affixed to it a durable marking that states the rated 
capacity for vertical basket hitch and choker hitch loadings.

Handles
Handles will have a rated capacity at least equal to the metal fabric and exhibit no deformation 
after proof testing.

Attachments of Handles to Fabric
The fabric and handles will be joined so that:

 The rated capacity of the sling is not reduced
 The load is evenly distributed across the width of the fabric
 Sharp edges will not damage the fabric

Sling Coatings
Coatings which diminish the rated capacity of a sling will not be applied.

Sling Testing
All new and repaired metal mesh slings, including handles, will not be used unless proof tested by 
the manufacturer or equivalent entity at a minimum of 1½ times their rated capacity. Elastomer 
impregnated slings will be proof tested before coating.

Proper Use of Metal Mesh Slings
Metal mesh slings will not be used to lift loads in excess of their rated capacities. Slings not 
included in this table will be used only in accordance with the manufacturer's recommendations.
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Safe Operating Temperatures
Metal mesh slings which are not impregnated with elastomers may be used in a temperature range 
from minus 20° F to plus 550° F without decreasing the working load limit.

Metal mesh slings impregnated with polyvinyl chloride or neoprene may be used only in a 
temperature range from zero degrees to plus 200° F. For operations outside these temperature 
ranges or for metal mesh slings impregnated with other materials, the sling manufacturer's 
recommendations will be followed.

Repairs
 Metal mesh slings which are repaired will not be used unless repaired by a metal mesh sling 

manufacturer or an equivalent entity
 Once repaired, each sling will be permanently marked or tagged, or a written record maintained, 

to indicate the date and nature of the repairs and the person or organization that performed the 
repairs

 Records of repairs will be made available for examination

Removal from Service
Metal mesh slings will be immediately removed from service if any of the following conditions 
are present:

 A broken weld or broken brazed joint along the sling edge
 Reduction in wire diameter of 25 percent due to abrasion or 15 percent due to corrosion
 Lack of flexibility due to distortion of the fabric
 Distortion of the female handle so that the depth of the slot is increased more than 10 percent
 Distortion of either handle so that the width of the eye is decreased more than 10 percent
 A 15 percent reduction of the original cross sectional area of metal at any point around the 

handle eye
 Distortion of either handle out of its plane
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NATURAL AND SYNTHETIC FIBER ROPE SLINGS
Sling Use
 Fiber rope slings made from conventional three strand construction fiber rope will not be used 

with loads in excess of the rated capacities prescribed
 Fiber rope slings will have a diameter of curvature meeting at least the minimums specified
 Slings not included in these tables will be used only in accordance with the manufacturer's 

recommendations

Sling Operating Temperatures
Natural and synthetic fiber rope slings, except for wet frozen slings, may be used in a temperature 
range from minus 20° F to plus 180° F without decreasing the working load limit. For operations 
outside this temperature range and for wet frozen slings, the sling manufacturer's 
recommendations will be followed.

Splicing
 Spliced fiber rope slings will not be used unless they have been spliced in accordance with the 

following minimum In manila rope, eye splices will consist of at least three full tucks, and short 
splices will consist of at least six full tucks, three on each side of the splice center line

 In synthetic fiber rope, eye splices will consist of at least four full tucks, and short splices will 
consist of at least eight full tucks, four on each side of the center line

 Strand end tails will not be trimmed flush with the surface of the rope immediately adjacent to 
the full tucks. This applies to all types of fiber rope and both eye and short splices. For fiber rope 
under one inch in diameter, the tail will project at least six rope diameters beyond the last full 
tuck. For fiber rope one inch in diameter and larger, the tail will project at least six inches 
beyond the last full tuck. Where a projecting tail interferes with the use of the sling, the tail will 
be tapered and spliced into the body of the rope using at least two additional tucks (which will 
require a tail length of approximately six rope diameters beyond the last full tuck)

 Fiber rope slings will have a minimum clear length of rope between eye splices equal to 10 
times the rope diameter

 Knots will not be used in lieu of splices
 Clamps not designed specifically for fiber ropes will not be used for splicing
 For all eye splices, the eye will be of such size to provide an included angle of not greater than 

60 degrees at the splice when the eye is placed over the load or support requirements, and in 
accordance with any additional recommendations of the manufacturer
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End Attachments
Fiber rope slings will not be used if end attachments in contact with the rope have sharp edges or 
projections.

Removal from Service
Natural and synthetic fiber rope slings will be immediately removed from service if any of the 
following conditions are present:

 Abnormal wear
 Powdered fiber between strands
 Broken or cut fiber
 Variations in the size or roundness of strands
 Discoloration or rotting
 Distortion of hardware in the sling

Repairs
Only fiber rope slings made from new rope will be used. Use of repaired or reconditioned fiber 
rope slings is prohibited.

SYNTHETIC WEB SLINGS
Sling Identification
Each sling will be marked or coded to show the rated capacities for each type of hitch and type of 
synthetic web material.

Webbing
Synthetic webbing will be of uniform thickness and width and selvage edges will not be split 
from the webbing's width.

Fittings
Fittings will be:

 Of a minimum breaking strength equal to that of the sling
 Free of all sharp edges that could in any way damage the webbing

Attachment of End Fittings to Webbing and Formation of Eyes

Stitching will be the only method used to attach end fittings to webbing and to form eyes. The 
thread will be in an even pattern and contain a sufficient number of stitches to develop the full 
breaking strength of the sling.
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Sling Use
Synthetic web slings will not be used with loads in excess of the rated capacities. Slings not 
included in these tables will be used only in accordance with the manufacturer's recommendations.

Environmental Conditions
When synthetic web slings are used, the following precautions will be taken:

 Nylon web slings will not be used where fumes, vapors, sprays, mists or liquids of acids or 
phenolics are present

 Polyester and polypropylene web slings will not be used where fumes, vapors, sprays, mists or 
liquids of caustics are present

 Web slings with aluminum fittings will not be used where fumes, vapors, sprays, mists or liquids 
of caustics are present

Safe Operating Temperatures
Synthetic web slings of polyester and nylon will not be used at temperatures in excess of 180° F. 
Polypropylene web slings will not be used at temperatures above 200° F.

Repairs
 Synthetic web slings which are repaired will not be used unless repaired by a sling manufacturer 

or an equivalent entity
 Each repaired sling will be proof tested by the manufacturer or equivalent entity to twice the 

rated capacity prior to its return to service. The employer will retain a certificate of the proof test 
and make it available for examination

 Slings, including webbing and fittings, which have been repaired in a temporary manner will not 
be used

CHAIN FALLS & HOIST AND PULLERS
A chain fall or hoist and puller must be used at not more than its rated capacity, which must be 
permanently labeled or marked on it. An accessory, such as a chain or cable used to secure or 
support a chain fall or hoist and puller, shall have a capacity of not less than the chain fall or hoist and 
puller. An object subject to a lift or pull by a chain fall shall have the capacity to absorb the lift or pull 
without creating a hazard to an employee in the area.

A chain fall or hoist and puller must be secured to an anchorage, and the load must be attached to the 
chain fall or hoist and puller in a manner that will prevent inadvertent disengagement. When a chain 
fall or hoist and puller are under the tension of a load, a positive action must be required to release 
the tension.

Also, the chain fall or hoist and puller must be visually inspected for observable defects before each 
shift by the employee using the tools. A hoist and puller lever handle must not be operated with an 
extension handle except as furnished by the manufacturer.
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RECOMMENDED HAND SIGNALS FOR

CONTROLLING CRANE OPERATIONS
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Slips, Trips & Falls

POLICY
This company has established the following policies and practices to reduce the number of injuries 
and deaths due to slips, trips, and falls.

RESPONSIBILITIES
Employer:
 Owners, managers, and supervisors must make a commitment to prevent accidental slips, trips, 

and falls
 Regular, frequent inspections of working and walking areas will be conducted to identify 

environmental and equipment hazards that could cause slips, trips, and falls. Special attention 
will be given to the working and walking surfaces, housekeeping, lighting, vision, stairways, and 
ladders. Immediate corrective action will be taken to correct any problems that are identified

 Safety training on the prevention of slips, trips, and falls will be provided for all new employees
 Regular retraining will be provided for all employees
 Special attention will be given to proper techniques for walking; carrying loads; climbing and 

descending stairways; using ladders; mounting and dismounting vehicles and other equipment, 
etc. Unsafe practices will be corrected immediately

 All slips, trips, and falls, with or without injury, will recorded and thoroughly investigated. 
Corrective action to prevent repeat occurrences will be taken immediately

Employees:
 Are required to wear proper footwear for their work and environment whether in the office or 

field
 All slips, trips, and falls, with or without injury, must be reported immediately
 Will use proper tools, hand trucks, dollies, carts, and hoists to lift and move heavy objects. Do 

not exceed the rated capacity of a hoist or lifting device
 Inspect items to be handled for slivers, jagged edges, burrs, and rough or slippery surfaces. 

Wear protective gloves
 Wipe off oily, wet, slippery, or dirty items before trying to handle them. To adjust your grip, set 

the object down
 Never carry an object they cannot see over or around, plan your route of travel and be sure it is 

clear of obstacles
 When moving items on dollies or hand trucks, push rather than pull whenever possible
 Will avoid extreme and awkward postures by using adjustable fixtures and rotating tables, 

workstations, and delivery bins
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PREVENT SLIPS, TRIPS, AND FALLS
 Wear footwear that is appropriate for the conditions inside and outside. On smooth or wet 

surfaces, wear slip-resistant soles. On snowy, icy, and rainy days, wear boots to work and 
change after arriving

 Clean footwear of mud, snow, etc., when entering a building
 Be aware of changes in elevation and changes in walking surfaces. When moving from carpet 

to tile or dry tile to wet tile, etc., the friction (grip) between the sole of the shoe and the floor 
surface lessens. Alter your stride to take shorter, slower steps

 Walk; don’t run through work areas. When possible, stay on marked travel aisles and paths. 
Don’t take “shortcuts” around machinery and equipment. Avoid areas that are cluttered or dimly 
lit

 When carrying a load, make sure you can see over and around it. Scan the area ahead and 
plan your travel path. Get help to carry heavy or awkward objects. Use carts or other 
mechanical aids

 Clean up, correct, remove, or report unsafe conditions such as spills, electric cords, frayed 
carpets, worn stairs, and other hazards that could result in a slip/trip/fall injury.

 Warn others that a hazard exists by placing signs or cones, or by isolation with caution tape or 
barricades

 Do not allow equipment, tools, materials, or other obstacles to accumulate in aisles or 
walkways. Never store or place items on stairs

 Keep desk and file cabinet drawers closed when they are not being used, or when unattended
 Always use a ladder or step stool. Never stand on a chair, desk, shelf, crate, box, or any other 

unstable items to try to reach something. If you must routinely reach items in high locations, 
purchase a ladder or steps to allow it to be done safely

 Walk erect using even strides and good balance. Always use handrails when available
 Use “three-point positioning” when entering or exiting trucks, equipment, or construction 

vehicles. Maintain three points of attachment at all times, both hands and one foot or both feet 
and one hand

 Enter and exit equipment while facing it. Use all of the steps, never jump
 Maintain floors that are clean and free of water, oil, or grease. Areas such as mechanics bays 

may be periodically steam-cleaned. Tiled floors that have been worn or filled smooth can be 
etched to restore a rougher surface

 Apply non-slip surfacing such as adhesive-backed sheets, anti-slip paint, open-spaced grates, 
or mats to ramps, docks, platforms, or stairways recognized as hazardous

 Paint edges where elevation changes occur with “caution-yellow” paint. Post signs to warn of 
dangerous areas

 During winter months, remove snow and ice, and apply sand and salt before work and 
frequently after work begins. Note areas that drain poorly, retain snow, or are habitually slippery, 
and initiate permanent changes to eliminate the hazard
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CONTRIBUTING FACTORS
Proper housekeeping in work and walking areas can contribute to safety and the prevention of falls. 
Not only is it important to maintain a safe working environment and walking surface, these areas must 
be kept free of obstacles that can cause slips and trips. One method that promotes good 
housekeeping in work environments is the painting of yellow lines to identify working and walking 
areas. Objects of any kind should never obstruct these areas.

Adequate lighting to ensure proper vision is also important in the prevention of slips and falls. 
Moving from a light to a dark area, or vice versa, could cause temporary vision problems that might 
cause a person to slip on an oil spill, or trip over a misplaced object.

Carrying an oversized object can also obstruct one's vision and result in a slip or a trip. This is a 
particularly serious problem on stairs.

BEHAVIORS THAT LEAD TO FALLS
In addition to wearing the wrong footwear, there are specific behaviors that can lead to slips, trips, and 
falls.

 Walking too fast or running can cause major problems. In normal walking, the most force is 
exerted when the heel strikes the ground, but in fast walking or running, one can land harder on 
the heel of the front foot and push harder off the sole of the rear foot; thus, a greater COF is 
required to prevent slips and falls. Rapid changes in direction create a similar problem

 Other problems that can lead to slips, trips and falls are: distractions; not watching where one is 
going; carrying materials that obstruct the view of the pathway; wearing sunglasses in low-light 
areas; and failure to use handrails. These and other behaviors, caused by lack of knowledge, 
impatience, or bad habits developed over time, can lead to falls, injuries, or even death

SLIP, TRIP, AND FALL INJURIES
Types of Falls
Falls are of two basic types: elevated falls and same-level falls.

 Same-level falls: high frequency and low severity
 Elevated falls: lower frequency and high severity

Same-level falls are generally slips or trips. Injury results when the individual hits a walking or 
working surface or strikes some other object during the fall.
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Same-Level Falls
 Slips are primarily caused by a slippery surface and compounded by wearing the wrong 

footwear. In normal walking, two types of slips occur. The first of these occurs as the heel of the 
forward foot contacts the walking surface. Then, the front foot slips forward, and the person falls 
backward

 The second type of fall occurs when the rear foot slips backward. The force to move forward is 
on the sole of the rear foot. As the rear heal is lifted and the force moves forward to the front of 
the sole, the foot slips back and the person falls

 The force that allows you to walk without slipping is commonly referred to as "traction”. Common 
experience shows that dry concrete sidewalks have good traction, while icy surfaces or freshly 
waxed floors can have low traction. Technically, traction is measured as the "coefficient of 
friction”. A higher coefficient of friction means more friction, and therefore more traction. The 
coefficient of friction depends on two things: the quality of both the walking surface and the 
soles of your shoes

 To prevent slips and falls, a high coefficient of friction (COF) between the shoe and walking 
surface is needed. On icy, wet, and oily surfaces, the COF can be as low as 0.10 with shoes 
that are not slip-resistant. A COF of 0.40 to 0.50 or more is needed for excellent traction. To put 
these figures in perspective, a brushed concrete surface and a rubber heel will often show a 
COF greater than 1.0. Leather soles on a wet, smooth surface, such as ceramic tile or ice, may 
have a COF as low as 0.10

 Shoes with soft, rubber soles, and heels with rubber cleats provide a high coefficient of friction 
(COF)

 Providing dry walking and working surfaces, and slip-resistant footwear are the answer to slips 
and their resultant falls and injuries. In work areas where the walking and working surface is 
likely to be slippery, non-skid strips or floor coatings will be used. Since a COF of 0.40 to 0.50 is 
preferred for walking and working surfaces, we should strive for a surface that provides a 
minimum of 50 percent of this friction. If the working surface is very slippery, no footwear will 
provide a safe COF

 “Fall-trips” occur when the front foot strikes an object and is suddenly stopped. The upper body 
is then thrown forward, and a fall occurs

 As little as a 3/8" rise in a walkway can cause a person to "stub" their toe, resulting in a trip and 
fall. The same thing can occur when going up a flight of stairs: only a slight difference in the 
height of subsequent steps, and a person can trip and fall

 Another type of working and walking surface fall is the "step and fall”. This occurs when the front 
foot lands on a surface lower than expected, such as when unexpectedly stepping off a curb in 
the dark. In this type of fall, the person normally falls forward. A second type of “step and fall” 
occurs when a person steps forward or down, and either the inside or outside of the foot lands 
on an object higher than the other side. The ankle turns, and one tends to fall forward and 
sideways
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Elevated Falls
Most elevated falls occur when employees working on ladders or scaffolds lose their balance. More 
than 60 percent of elevated falls are from less than 10 feet.

Elevated falls, or falls from height, are normally due to:

 A lack of, or improper use of, fall protection
 Poor housekeeping practices
 Improper PPE
 Improper climbing techniques
 Accidental contact with objects or electricity

These accidents are avoidable if safe work practices are used

Falls from Ladders
Ladders may be fixed or portable. They may be straight, extension, or stepladders, and may be 
made of wood, metal, plastic, or fiberglass. They can be light, medium, heavy, or extra heavy-duty.

The materials from which ladders are constructed have advantages and disadvantages in weight, 
durability, flexibility, conductivity, and strength. The intended use of the ladder should determine 
the type purchased, and only American National Standards Institute (ANSI)-approved ladders will 
be used.

Metal ladders may not be used in locations where the ladder or its user could come into contact 
with electricity.

The lower ends of the siderails will be equipped with slip-resistant pads, particularly if the ladder is 
to be used on hard surfaces. The same is true for the upper ends of the siderails if they are to rest 
against a surface.

Ladders will be set at a 4:1 angle, or as near to that angle as possible. For each three or four feet 
of rise from the base to the upper resting edge of the ladder, the base should be one foot out from a 
vertical line from the upper resting edge of the ladder to the working surface.

For example, if a ladder is leaning against a ledge that is 20 feet off the ground, the base of the 
ladder should be five feet back from the wall. The base of the ladder must be firmly set so that 
there is no possibility of slippage or settling into soft ground. The resting edge of the ladder 
should have both siderails in contact with the supporting wall. Whenever there is any question as 
to the stability of the ladder, additional precautions will be taken to stabilize the ladder as it is being 
climbed. Tying the top of the ladder to the supporting structure can also keep the ladder from 
slipping or sliding.

Ladders m u s t  be inspected before use: check for cracks, loose rungs, slivers, and sharp 
edges.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 59-6
239-825-7566

Never paint ladders, as the paint can hide potentially dangerous conditions. Wooden ladders 
can be coated with linseed oil or an oil-based wood preservative to keep them from drying out and 
cracking. Allow ladders to dry thoroughly before using them, or the rungs will be slippery.

The rungs and siderails of ladders must be kept free of oil, grease, and mud, and must be kept dry.

Since the shoe has limited contact with the rung or step of a ladder, it is very important that both 
rungs and shoes have a high COF. Only shoes with heels m a y  be worn when climbing 
ladders; users should be taught that the rung or step of the ladder should be just in front of the 
heel, under the arch of the foot. Stepping or standing on a ladder with the front part of the shoe 
is inviting a slip and fall. Always face the ladder when climbing or descending.

Safe Climbing
Workers should have both hands free to hold the ladder's siderails, not the rungs, when climbing or 
descending. Small tools may be carried in a tool belt, not in the hands; but a better choice is to 
raise tools and supplies with a rope. Never raise or lower power tools by the cord or while they are 
plugged into an electrical source.

Makeshift ladders, chairs, boxes, and barrels may not be used as substitutes for a ladder.

FALLS FROM VEHICLES AND EQUIPMENT
Death or serious injury is a frequent result of extra riders falling from the bed of a truck.

Far too many injuries occur in the simple process of getting in and out of trucks, or truck beds. When 
the steps are metal, there is a low COF, which becomes even lower if they are wet, muddy, or 
oily. Keep the steps clean and dry.

Whenever mounting or climbing on a vehicle or machine, have a good handhold before stepping 
up. Pulling yourself up reduces the force between your shoe and the step, and reduces the danger of 
a slip. As with a ladder, the foot should be placed on the step or rung just in front of your heel, under 
the arch. 

Always face the vehicle or equipment when mounting and dismounting. When stepping down 
backward, one steps down on the ball of the foot, which is best; when stepping down forward, 
however, one lands on the heel, thus increasing the chances of falling, twisting an ankle or knee, or 
suffering some other injury.

Practice the "Three-Point System”. This system can significantly reduce the chances of injuring 
yourself through a slip or fall while climbing ladders or while entering or exiting a vehicle. The Three-
Point System means that three of your four limbs are in contact with the ladder or vehicle at all times, 
either one hand and two feet, or two hands and one foot, only one limb is in motion at any one time.
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FALLS FROM LOADING DOCKS
 Loading docks and ramps are dangerous areas. They are frequently congested, heavy- traffic 

areas, and working and walking surfaces are often wet. Metal dock plates can wear smooth and 
become very slippery; in particular, the edge of a dock plate invites trips and falls

 Accidental backward steps can result in a fall from the dock. Portable railings, which can be 
easily removed from the edge of the dock, could prevent many dangerous falls. They are 
removed when a truck is at the dock, and replaced as soon as the truck or trailer leaves

 Proper housekeeping, well-designed traffic patterns, and the use of abrasive, skid-resistant 
surface coatings will reduce the risk of slips, trips, and falls

 Ramps and gangplanks have hazards similar to loading docks. The slopes should be as gradual 
as possible, as wide as possible, and as dry as possible. They should also have skid-resistant 
surfaces

FALLS ON STAIRS
Stairwells will be well lighted, with sturdy handrails on both sides. Persons using the stairwell should 
have one hand free to be able to use the handrail.

All the steps will have the same rise and depth, with visible edges. They must be kept free of grease, 
oil, and obstacles that could cause slips and trips. Avoid carrying heavy or bulky objects that obscure 
your vision and/or require the use of both hands. Carry smaller, lighter loads, and make more trips, or 
obtain help with the load.

FIXED LADDERS
Fixed ladders are mounted on buildings and other tall structures that require workers to climb to high 
levels to perform some functions. Such ladders must be securely attached to the structure and be 
capable of supporting a minimum of 250 pounds of concentrated live weight. The rungs should be a 
minimum of 16 inches wide and a maximum of 12 inches apart. There will be seven inches of toe 
space between the rung and the structure to which it is attached. Fixed ladders extending more than 
20 feet above the ground or floor level will be surrounded by a cage, beginning at 7 to 8 feet above the 
ground.

If a catwalk or working area is provided at the top of the ladder, it m u s t  have a protective railing 
at least 42 inches high. A toe board, four-inches high, around the edge of the work area will be 
provided.to reduce the risks of a person stepping off the edge or having tools fall from the work area.

Workers climbing or descending a fixed ladder must have both hands free. Small tools can be carried 
in a tool belt; rope and pulleys or some other mechanical system must raise other tools and materials.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 59-8
239-825-7566

FALL PROTECTIVE DEVICES
Workers at high elevations, such as ladders, platforms, or catwalks, will be protected from falling by a 
fall protective device. This can be a protective cage, a lifeline, lanyard, or safety harness.

The system will provide maximum protection, but will also be reasonably comfortable and not restrict 
a worker's necessary work activity. This Company will also provide instruction on the safe use of this 
protective equipment.

SLIP-RESISTANT MATERIALS
Slip resistant coatings wi l l  be applied to concrete, metal, and wood surfaces to increase the COF 
and reduce the risks of slips and falls. These materials can consist of:

 Abrasive coatings formulated to resist grease, oil, water, and other chemicals
 Skid-resistant products for use on stair treads, ramps, and other hazardous walking and working 

surfaces
 Rubber or rubber-like mats

SIGNS AND MARKINGS
Safety signs of slip, trip, and fall hazards will be posted to remind workers of the hazards, 
particularly where hazards cannot be removed or corrected. 

Yellow striping to identify walking and working areas will be installed. Striped areas will indicate that 
no objects may be placed in these areas. Dropped and spilled materials must be removed 
immediately.

LEARNING HOW TO FALL
Naturally, the goal is not to slip, trip, and fall; however, the possibility of a fall still exists. There are 
correct ways to fall.

Recommended procedures are:

 Tuck your chin in, turn your head, and throw an arm up/out. It is better-to land on your arm than 
on your head

 While falling, twist or roll your body to the side. It is better to land on your buttocks and side than 
on your back

 Keep your wrists, elbows, and knees bent. Do not try to break the fall with your hands or 
elbows. When falling, the objective is to have as many square inches of your body contact the 
surface as possible, thus, spreading out the impact of the fall
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SHOES AND BOOTS
According to the National Safety Council (NSC), there are 110,000 injuries each year to the feet and 
toes, representing 19 percent of all disabling work injuries.

It is very important to wear the proper footwear for your work and environment. Shoes or boots should 
provide three major types of protection:

 The soles and heels should be slip-resistant
 The toe of the shoe should resist crushing injuries
 The shoe should support the ankle

ANSI sets standards for shoes and boots. Never purchase work shoes that do not meet these 
standards. A typical ANSI rating could be 1-75 C-25. This means the toe will withstand 75-foot 
pounds of impact and 2,500 pounds of compression.

Chevron-pattern or cleat-designed soles are best for slippery situations because of the suction or 
squeezing action they provide. The softer soles are better for slippery indoor conditions; the harder, 
more rugged cleat-type sole is preferred for tough outdoor use.

Leather that covers the foot and ankle portion of the foot is preferred in most work environments. 
Rubber is satisfactory for wet conditions, but not with pesticides or petroleum However, when working 
in wet environments or around chemicals, oils, greases or pesticides, boots made of polyvinyl chloride 
(PVC), a blend of PVC and polyurethane, or neoprene will be used.

SAFE LIFTING 
Manually moving material can often be the cause of slips and falls. Attempting to move heavy or 
awkward shaped items can alter your center of gravity and result in slips or falls. These types of 
accidents often result in painful back injuries. In order to avoid these problems always follow safe 
lifting techniques, and use these safe practices:

Planning
 Size up the load and check overall conditions
 Check the route for clearances and obstacles
 Use a handcart or dolly when possible
 Break down large and heavy loads
 Know your limits
 Seek help if necessary
 Take extra care with awkward tasks

Carrying
 Hold the load close to your body
 Keep your eyes on the pathway you will be walking
 Take extra care carrying up and down stairs
 Don’t twist your body; move your feet to turn
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Lowering
 Bend your knees to lower the load
 Do not trap your fingers and toes
 Put it down first, then slide it into place
 Do not over-reach or stretch

Lifting tips
The weight of the objects you lift is an important factor in determining your risk of accident or injury, 
and you will want to be especially careful when lifting heavy items such as storage boxes full of 
files and cases of copy paper. However, weight is not the only thing that determines your risk of 
injury. It’s important to remember the key point:

 Before lifting, make sure your path is dry and clear of objects that could cause a fall
 Bend your knees and keep your back straight. (Lift with your legs, not your back.)
 Bring the load close to your body
 Lift in a slow, even motion
 Don't twist your body. If you must turn, move your feet
 Keep your back straight when putting down the load
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Weather Emergencies

POLICY
To ensure the safety and wellbeing of employees, GCG Construction has developed a 
comprehensive emergency action plan to prepare for natural disasters likely in its geographic 
location. This chapter includes information on the following weather conditions that may require 
special emergency planning and specific workplace training:

 Hurricanes and tropical storms
 Tornadoes
 Electrical storms

Other weather emergencies that may require planning include blizzards, dust storms, and flooding. 
GCG Construction will take into account the likelihood and potential severity of harm of adverse 
weather and implement appropriate procedures to ensure the safety and well-being of all employees.

HURRICANES & TROPICAL STORMS
The best time to address emergency plans for tropical weather and ensure appropriate preparations 
are being made is before the hurricane season starts in late spring.

PREPAREDNESS
Risk Assessment
A business in a coastal area should know whether it is located in an evacuation zone or 
contingency zone. If a business owner is uncertain of the level of threat at a place of business, the 
local emergency management office and the National Weather Service can provide information to 
determine the workplace’s vulnerability to strong winds and storm surges during a tropical weather 
event.

A business in the evacuation zone or contingency zone may need to be evacuated and should 
include as part of its emergency plans the specific evacuation routes and approximate travel times 
along those routes.

A number of other factors influence the risk a place of business faces as a hurricane approaches, 
including the building’s elevation, quality of construction and state of repair.
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HURRICANE PREPARATIONS
Employees
Preparation for tropical weather events (and all emergencies) should include updating the list of 
employees and their contact information and assigning specific duties to personnel in the event of 
a hurricane watch or warning. Keep in mind that employees may not be familiar with their hurricane 
preparation tasks, and may require training accordingly.

While employees will want to spend the time leading up to a significant weather event preparing 
their own families and homes, some staff will be needed to ready the workplace for an approaching 
storm.

Determining who is responsible for what and how the tasks will be completed is best done before 
the start of the hurricane season to ensure readiness when an actual storm is likely to impact 
business.

Facility & Equipment
If evacuation of the facility is likely, be sure appropriate preparations are made for the safety of the 
business’s records, equipment and furniture. Preparations, depending on the outlook for the storm 
and the place of business, may include disconnecting power, securing equipment and storing items 
safely at a different location, perhaps offsite. Moving and securing equipment can be a cost- and 
labor-consuming process. Adequate planning helps ensure sufficient protection.

Each business has unique needs in this regard, and it is up to business owners and safety 
management to address these needs.

Another concern for hurricane preparation is collecting an appropriate stock of emergency 
supplies.

Consider including the following in a business’ hurricane preparation kit:

 Non-perishable food (don’t forget a can opener) and a gallon of water per person per day
 Flashlights and batteries
 Battery-powered or hand crank radio
 First aid kit
 Tools, lumber, sheeting, sandbags, etc. as needed to secure the facility
 Water cleanup supplies

It may be difficult to procure such supplies after a hurricane watch has been issued, so it is best to 
gather and restock the stockpile at the start of the hurricane season.
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STORM CATEGORIZATION AND TROPICAL STORM ADVISORIES
The National Weather Service issues weather alerts to advise affected areas about encroaching 
storms.

Hurricane Watch
When the National Weather Service issues a hurricane watch for a coastal area, it means that 
tropical-storm-force winds are possible there within 48 hours.

As soon as a watch is issued, preliminary preparations should be made while monitoring the news 
for more information as it becomes available.

Make sure the hurricane supply stockpile is completely stocked and begin securing and protecting 
equipment and data according to hurricane readiness plans as soon as possible. After a warning 
has been issued, or an evacuation order made, supplies and fuel may be difficult to come by in the 
affected area.

Saffir-Simpson Hurricane Scale
Scale Number

(Category)
Sustained Winds

(MPH) Damage

1 74-95 Minimal: Unanchored mobile homes, vegetation and
signs.

2 96-110 Moderate: All mobile homes, roofs, small crafts, flooding.

3 111-130 Extensive: Small buildings, low-lying roads cut off.

4 131-155 Extreme: Roofs destroyed, trees down, roads cut off, 
mobile homes destroyed. Beach homes flooded.

5 >155 Catastrophic: Most buildings destroyed. Vegetation
destroyed. Major roads cut off. Homes flooded.

Hurricane Warning
A hurricane warning is issued 36 hours in advance of tropical-storm-force winds and indicates that 
the affected coastal area may expect hurricane conditions.

If your business is in an evacuation zone, evacuation should occur according to the 
recommendation of local officials. Evacuation for businesses in a contingency zone may also be 
called for in the event of a stronger storm. It is imperative to keep up to date with storm information 
as the storm progresses to ensure your response is appropriate to the threat.

While it is important to take the appropriate steps to secure objects, it is more important to ensure 
the safety of personnel. All preparations must be completed in time for employees to evacuate 
before storm conditions make evacuation routes impassable.

If an evacuation is not called for, wind/rain damage and utility loss is still a possibility. Be ready to 
follow appropriate emergency protocols and make necessary repairs as needed.
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RESPONSE & RECOVERY
Hurricane Landfall
During the storm, when evacuation isn’t called for, employees should take shelter in interior rooms 
and hallways. Lower floors are safer, but basements may be subject to flooding. Some locations 
may not be suitable to provide workers shelter, and hurricane preparation plans must keep this in 
mind.

Keep tabs on newscasts to respond appropriately as conditions change, and make sure everyone 
stays safely inside until dangerous conditions have passed.

Hurricane Aftermath
Returning to areas subject to evacuation may pose dangers and delays to drivers, as floods and 
high winds can leave roads in bad shape and officials may limit travel through the area for recovery 
efforts. Make sure to follow newscasts to hear official instructions.

When the worksite is reoccupied, it may be necessary to assess damage and identify hazardous 
situations that the storm may have caused.

Hazards that may be present include the following:

 Flooding
 Unsanitary water supply (use emergency water until officials give the okay to drink tap water)
 Structural damage and utility line breaks
 Hazardous wildlife
 Looting and similar crime

The emergency plan should include a process for handling the insurance company after significant 
damage to facilities. Be sure to document storm damage thoroughly and wait until the adjuster has 
a chance to see damage before repairing it. Damages that create a hazard or subject the building 
to additional weather exposure, however, must be addressed to prevent further harm or damage.

TORNADOES
A tornado is a violently rotating column of air with circulation reaching the ground. They most often 
form from severe thunderstorms, beginning as a funnel cloud. On a local scale, it is the most 
destructive of all atmospheric phenomena. The wind in a tornado can reach speeds up to 300 miles 
per hour and can uproot trees, destroy buildings, and turn harmless objects into deadly missiles. 
Damage paths can be in excess of one mile wide and 50 miles long.

While tornadoes can occur at any time during the year, they are most likely to occur between the 
April and July. “Tornado Alley” spans across the middle of the United States, but storms that spin off 
tornados can occur anywhere depending on weather conditions.

Tornadoes strike suddenly, often with little warning. It is important to prepare before weather 
conditions spawn a twister.
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PREPAREDNESS
Ask your local emergency management office or the American Red Cross chapter about the 
tornado threat in your area. Ask about community warning signals.

 Purchase a NOAA Weather Radio with a battery backup and tone-alert feature that 
automatically alerts you when a Watch or Warning is issued (tone alert not available in some 
areas). Purchase a battery-powered commercial radio and extra batteries as well

 Know the county or parish in which you live. Counties and parishes are used in Watches and 
Warnings to identify the location of tornadoes. Determine places to seek shelter, such as a 
basement or storm cellar

 If an underground shelter is not available, identify an interior room or hallway on the lowest floor
 Know the locations of designated shelters in places where you, your family, and your fellow 

workers work or live; such as public buildings, nursing homes, and shopping centers. Practice 
going to your shelter with your fellow workers or family

 Ask local officials whether a registered engineer or architect has inspected public and private 
schools for shelter space

 Ask your local emergency manager or American Red Cross chapter if there are any public safe 
rooms or shelters nearby

 Assemble a disaster supplies kit. Keep a stock of food and extra drinking water
 Make a record of your personal property. Take photographs or videotapes of the exterior and 

interior of your home, including personal belongings. Store these documents in a safe place, 
such as a safe deposit box

 Tornadoes strike with some warning, but not usually enough for a full evacuation. Do your best 
to get to safety

 Tornadoes are typically accompanied by hail. Hail travels very fast, and a moderately sized 
hailstone can put out your eye or break your finger. Large hailstones have killed livestock and 
other large animals

 If you must go outside, wear your hard hat. It can protect your head from most hailstones. 
Downed hail presents a slipping hazard

Safe Room & Shelter
If you are concerned about wind hazards where you live, especially if you live in high-risk areas, 
you should consider building a shelter.

 Extreme windstorms in many parts of the country pose a serious threat to buildings and their 
occupants

 Your residence may be built to code, but that does not mean that it can withstand winds from 
extreme events like tornadoes
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Fujita Scale of Tornado Intensity
Scale Wind Speed Range

(MPH)
F0 < 72
F1 73-112
F2 113-157
F3 158-206
F4 207-260
F5 261-318

 The purpose of a wind shelter or safe room is to provide a space where you and your household 
can seek refuge that provides a high level of protection. You can build a shelter in your 
basement, beneath a concrete slab-on-grade foundation or garage floor, or in an interior room 
on the first floor

 Shelters built below ground level provide the greatest protection, but a shelter built in a first-floor 
interior room can also provide the necessary protection

 Belowground shelters must be designed to avoid accumulating water during the heavy rains that 
often accompany severe windstorms

 To protect its occupants, an in-house shelter must be built to withstand high winds and flying 
debris, even if the rest of the residence is severely damaged or destroyed

 The shelter must be adequately anchored to resist overturning and uplift
 The walls, ceiling, and door of the shelter must withstand wind pressure and resist penetration 

by windborne objects and falling debris
 The connections between all parts of the shelter must be strong enough to resist the wind
 If sections of either interior or exterior residence walls are used as walls of the shelter, they 

must be separated from the structure of the residence, so that damage to the residence will not 
cause damage to the shelter

TORNADO ADVISORIES & RESPONSES
When a tornado weather advisory is issued, appropriate 
steps must be taken to make sure workers are safe should a 
tornado strike.

Tornado Watch
When the National Weather service issues a tornado 
watch, it means tornadoes are possible. Remain alert for 
approaching storms.

Communicate with your fellow workers. All information 
should be related to one another.

 Listen to NOAA Weather Radio, commercial radio, or television newscasts for the latest 
information

 Be alert for approaching storms. When you see any revolving funnel shaped clouds, report 
them immediately by telephone to your local police department or sheriff’s office

Danger signs of a possible tornado include:

 Dark, often greenish sky
 Large hail
 A large, dark, low-lying cloud (particularly if rotating)
 Loud roar, similar to a freight train
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Some tornadoes are clearly visible, while rain or nearby low-hanging clouds obscure others.

 Occasionally, tornadoes develop so rapidly that little, if any, advance warning is possible
 Before a tornado hits, the wind may die down and the air may become very still
 A cloud of debris can mark the location of a tornado even if a funnel is not visible
 Tornadoes generally occur near the trailing edge of a thunderstorm. It is not uncommon to see 

clear, sunlit skies behind them
 Avoid places with wide-span roofs such as auditoriums, cafeterias, large hallways, 

supermarkets, or shopping malls
 Be prepared to take shelter immediately. Assemble supplies to take to the shelter such as a 

flashlight, battery powered radio, water, and first aid kit. Do not forget about pets and what 
they will need

 Determine where you would take shelter in case a Tornado Warning was issued. Storm cellars 
or basements provide the best protection. If underground shelter is not available seek shelter 
in an interior room or hallway on the lowest floor

Tornado Warning
When the National weather service issues a Tornado Warning, A tornado has been sighted or 
has been indicated by weather radar. Take shelter immediately.

When a tornado has been sighted, go to your shelter immediately.

 In a small building, move to a pre-designated shelter, such as a basement, storm cellar, or safe 
room

 If there is no basement, go to an interior room on the lower level (closets, interior hallways). Put 
as many walls as possible between you and the outside. Get under a sturdy table and use arms 
to protect head and neck. Stay there until the danger has passed

 Stay away from windows, doors, and outside walls. Go to the center of the room. Stay away 
from corners. Corners attract debris

 In a school, nursing home, hospital, factory, or shopping center, go to predetermined shelter 
areas

 Interior hallways on the lowest floor are usually safest. Stay away from windows and open 
spaces

 In a high-rise building, go to a small, interior room or hallway on the lowest floor possible
 Locations of exits, assembly points, and equipment (first aid kits) should be clearly identified 

and mapped. Exit routes should be clearly marked and well lit, wide enough to accommodate 
the number of evacuating personnel, unobstructed, and clear of debris at all times

 Get out of vehicles, trailers, and mobile homes immediately and go to the lowest floor of a 
sturdy nearby building or a storm shelter. Mobile homes, even if tied down, offer little protection 
from tornadoes
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 If caught outside with no shelter, lie flat in a nearby ditch or depression, and cover your head 
with your hands. Be aware of the potential for flooding. Do not get under an overpass or bridge. 
You are safer in a low, flat location

 Never try to out drive a tornado in a car or truck. Tornadoes can change direction quickly and 
can lift up a car or truck and toss it through the air. Get out of the car immediately and take 
shelter in a nearby building or safe shelter. If there is no time to get indoors, get out of the car 
and lie in a ditch or low-lying area away from the vehicle. Remember, stay alert to the potential 
for flooding

 Tornadoes are erratic and move swiftly. Watch out for flying debris. Flying debris from 
tornadoes causes most fatalities and injuries

After Tornado
 Monitor weather reports for further developments
 Wait until dangerous weather advisories end to travel
 Shut off gas at the main switch. Keep your nose open to the smell of natural gas, and listen for a 

hissing noise. Use flashlights rather than candles if possible. Gas line breaks can be very 
dangerous

 Watch out for downed wires and potentially hazardous debris
 Photograph damage for insurance claims and repair damage that would allow further wear, 

leave other damage for investigation by insurance adjusters
 Stay off the telephone except for emergencies
 Provide first aid as needed if you are sufficiently trained. Summon emergency help as 

appropriate
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HAZARDS
Lightning Striking Worker
The most immediately dangerous hazard faced by workers during a lightning storm is the 
passing of the electrical current from a lightning bolt through the worker’s body. Burns & 
cardiopulmonary arrest (heart and lungs stopping) as a result of a lightning strike can be deadly.

Direct Strike
When a cloud–to-ground strike hits a worker directly (or an item they are holding) it often results in 
cardiac arrest and unconsciousness or death. A direct strike typically happens when the victim is 
on open ground. The current moving over the skin can cause burns, but the flow of the current 
through the body causes the most damage, disrupting cardiovascular and nervous system function.

Sideflash
When lightning strikes a taller object near the victim, the taller object will conduct most of the 
current, but some of the energy is discharged through the worker as well. Sideflashes are most 
likely to occur when a person takes shelter from precipitation under a tree.

Step Voltage
When lightning strikes a tall object, the flow of electrical 
energy is dispersed out from the site of the strike. If a 
worker is near enough to the location of the strike, 
the ground current flows between the points of contact 
the person’s body makes with the ground. The wider the 
distance between these points, the more damage a 
lightning strike will do to the victim. Most injuries and 
deaths from lightning occur as a result of ground 
current.

Conducted Current
Metal provides a path for the electrical current in a 
lightning strike to easily flow. Conduction injuries 
cause most indoor lightning injuries. During an 
electrical storm, workers must avoid touching metal 
items or objects connected to metal items to prevent 
injury from conducted current. Cables, cords, plumbing and fences all conduct the electricity from 
lightning and should be avoided during an electrical storm.

30-30 for Lightning Safety

30 seconds: Measure the 
seconds between seeing lightning 
and hearing thunder. 30 seconds 
or less means to seek shelter 
immediately.

30 Minutes: Wait an entire 
half-hour after the last visible 
lightning strike or audible 
thunderclap before leaving 
the shelter. Most lightning 
deaths occur after the storm 
has seemingly passed
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Streamer
Streamers from the ground rise through objects and the atmosphere to meet leaders and 
equalize the charge between the ground and clouds. Even when these streamers fail to connect 
with the leader, the current can cause significant harm.

Secondary Effects
In addition to lightning striking individuals, electrical storms cause damage that otherwise pose 
hazards to workers.

Fires
Fires can result from lightning strikes in one of two ways. The heat from a lightning bolt can 
ignite combustible matter at the site of the lightning strike. Further, electrical fires can ignite 
along circuits and flammable or combustible materials in containers can ignite causing explosive 
blazes. Response to fires as a result of a lightning strike depends on the location and general 
nature of the fire. Consult the fire prevention plan and the emergency action plan for more 
information on appropriate emergency response to such a fire.

Fallen Branches
When a tree is struck by lightning, damaged branches can collapse and crush anything below. 
Fallen tree branches can also block roadways and break electric wires.

Fallen Power Lines
Report fallen power lines immediately to the local utility company or emergency responders. 
Workers should never attempt to touch or move fallen electric wires unless it is an explicit part of 
their job and appropriate steps have been taken to ensure the line is not energized. If an 
electric wire falls on a vehicle, it is best to drive the vehicle away, or wait until the line is moved if 
driving away is not possible.

Equipment Damage
Lightning can cause power surges which can damage equipment or cause harm to employees. 
The best way to prevent potentially dangerous surges is to prevent them with proper circuit 
design and protecting equipment. Equipment must be grounded and bonded appropriately and 
any facility where workers will be present must be wired according to applicable standards and 
regulations.
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CONTROLS
Storm Preparedness
An important step in avoiding harm from lightning strikes is to be prepared for an electrical storm 
before one approaches the worksite.

Weather Monitoring
It is the responsibility of the safety coordinator of GCG Construction to ensure monitoring of 
the weather in preparation for any expected outdoor work activity. Employees will receive a 
weather report as part of a daily worksite safety analysis before any work outdoors. This 
report will include a reminder of expected response to lightning whenever there is a 
thunderstorm watch issued by the local weather service, or there is a possibility that employees 
will encounter an electrical storm during the workday.

All weather service warnings and watches, and the recommendations of the weather service will be 
conveyed to workers as soon as practicable and followed.

Shelter Provision
It is the policy of GCG Construction to provide access to adequate shelter for workers 
whenever possible in the event of potentially harmful weather. A safe building must have a roof, 
walls and floor.

In the event that employees must work at a remote site where a quick-moving storm may 
prevent workers from reaching ideal shelter, there must be sufficient room in a fully enclosed 
vehicle for all workers at the site. It is important that workers note the distance between the 
worksite and shelter so that there is a clear understanding of how long it will take to reach the 
shelter versus the speed of a storm’s approach.

Detecting and Predicting Electrical Storms
Knowing where a storm is and its approximate rate of approach helps determine when outdoor 
work needs to cease so workers can seek shelter.

Storm Detector
GCG Construction may use a storm detector a worksites, especially remote ones, to detect 
an incoming storm. These devices detect severe weather activity many miles away, approximate its 
distance fairly accurately and precisely, and warn the user of its approach.
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Flash to Bang Method
A method to approximate the distance to a lighting strike that requires no equipment involves 
counting the seconds between the strike and the sound of the thunder that accompanies it. After 
witnessing a lightning strike, count the seconds until the thunder reaches the worksite.

It takes sound about 5 seconds to travel a mile.

Subsequent counts can help workers and/or supervisors have a better understanding of the 
storm’s speed of approach.

Clouds
Dark threatening clouds — especially where meteorological prediction models point to a likely 
electrical storm — indicate an approaching hazard. Ominous clouds are a good indicator that 
workers need to wrap up the job they are doing and begin moving toward shelter as soon as 
safely possible.

RESPONDING TO LIGHTNING
It is always best to err on the side of caution in matters of safety. It is advisable to begin moving to 
shelter upon auditory detection of thunder. If you can hear an electrical storm, you are close enough 
to be struck by its lightning. Avoid all bodies of water when an electrical storm approaches.

Suspending Activity
All outdoor work must cease when an electrical storm moves within six miles of the worksite. If a 
storm detector is in use, this limit can be expanded significantly. Work must also be suspended 
when the weather service issues a storm warning for the work location. Upon notification of 
work cessation for severe weather, employees will seek shelter as soon as safely possible.

Taking Shelter
Buildings

Enclosed buildings are the safest place to be during an electrical storm. Employees must take 
shelter in a building whenever one can be reached safely. It is safest to unplug or turn off 
electrical appliances and avoid corded equipment and plumbing fixtures. Any object in contact 
with pipes (plumbing or gas) and cables (especially electrical, but also communications) can 
conduct electricity and poses a hazard during an electrical storm. Stay away from windows and 
doors as much as possible until the danger of a lightning strike passes.
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Cars
If employees cannot reach a safe building during an electrical storm, the next best solution is to 
take shelter in an enclosed car. A convertible car or open cab of heavy equipment does not 
provide protection from lightning. Employees must ensure all the windows are rolled up and avoid 
touching the doors or metal in the interior until the storm has passed.

Shelterless Response
If it is impossible for an employee to reach the shelter of an enclosed building or vehicle, he or she 
should take the following precautions to ensure safety:

 Stay off and away from tall things, especially solitary tall things surrounded by flat terrain; 
avoid being the highest point in an open field

 Get off and away from vehicles or machinery that are not enclosed
 Avoid standing in groups
 Avoid conductors like metal fences, rails, poles, etc.
 Put down any item that may conduct electricity
 Move to low ground like a ditch or a gully if one is near (but not one with water)
 Get to land if on water and avoid streams or lakes
 Avoid any flammable, explosive or combustible materials

If you feel tingles or your hair stand on end, or otherwise fear you are in immediate danger of 
being struck by lightning, take the following steps to reduce harm from a potential strike:

 If possible, find some kind of insulating material upon which you can crouch (e.g. a coil of 
rope, plank of wood, sleeping bag, woolen shirt)

 Remove metal objects or objects that contain metal that may touch your skin (including a 
baseball cap)

 Squat down as low as possible on the balls of your feet
 Place your hands over your ears or on the back of your neck, with your head between your 

knees
 Make yourself as small and low as possible and do your best to keep your heels off the ground 

and together

DO NOT LIE DOWN FLAT ON THE GROUND.

Responding to a Coworker Being Struck by Lightning
In addition to the measure of current moving through the victim, the speed of medical response 
after being struck determines the likelihood of the victim surviving a strike. Call for emergency 
responders immediately.

A lightning victim does not carry an electrical charge and can be safely touched. First aid should be 
rendered as quickly as possible. Common injuries that result from a lightning strike include burns, 
wounds and fractures.
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Check breathing and pulse if the victim has lost consciousness. Begin CPR according to 
training. Check for broken bones and cover burns with a dry sterile dressing. there may be two 
areas burned by where the lightning entered and exited the body.

Even if a lightning strike victim seems unhurt, they should receive medical attention promptly. 
When there are multiple lightning strike victims, treat victims who are unconscious first.

Do not render aid beyond training.

Resuming Activity
Work activities may not resume until the designated supervisor determines it is safe from severe 
weather.

All workers must wait 30 minutes from hearing the last thunderclap or wait for the end of a weather-
service issued warning before leaving shelter from an electrical storm to return to work.
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Welding, Cutting & Brazing

POLICY
We are committed to preserving the safety of employees and maintaining a place of employment free 
from recognized hazards. Accordingly, only properly trained employees, authorized to perform such 
operations may perform welding, cutting, brazing, grinding, and other hotwork. If it is impossible to 
eliminate fire hazards from such work, appropriate control steps will be taken to ensure the safety of 
workers, including engineering and administrative controls and personal protective equipment.

This welding, cutting, and brazing program is designed to protect life and property from fire, 
atmospheric contaminants, and other associated hazards during these operations, and will be 
enforced rigorously.

RESPONSIBILITIES
Protecting workers and the work environment from fire and atmospheric contaminants during hot work 
is a cooperative effort between this company and its employees.

Employer Responsibilities
It is our responsibility to:

 Ensure the safe use of cutting and welding equipment on site, including the use of required PPE
 Establish areas for cutting and welding and establish procedures based on the fire potentials of 

facilities
 Designate a person to authorize cutting and welding operations if they are done outside of 

designated areas
 Ensure that cutters, welders and their supervisors are trained to operate their equipment 

according to safe processes; rules and instructions covering the operation and maintenance of 
oxygen or fuel-gas supply equipment, including generators, and oxygen or fuel-gas distribution 
piping systems, must also be readily available

 Inform contractors of fire hazards

Safety Committee Responsibilities
It is the responsibility of the safety committee to:

 Assist in identifying hazards associated with hotwork
 Assist in training employees regarding hotwork procedures
 Participate in regular review of hotwork safety program as necessary
 Offer to management recommendations from employees about the program
 Assist in hotwork operations safety activities as required
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Employee Responsibilities
Employees who, as part of their work responsibilities engage in welding, brazing, cutting, grinding 
or any other activity that can produce spark, heat or atmospheric toxicants are expected to:

 Perform only job activities for which they are trained and competent
 Perform hot work in designated, appropriately ventilated areas unless authorized otherwise
 Refrain from welding or other hot work without appropriate authorization
 Refrain from tampering with safety devices
 Follow all other safe work practices as outlined in this policy.
 Supervisors of employees who must perform welding are expected to:
o Be responsible for the safe handling and use of equipment to cut or weld
o Determine fire hazards and combustibles that are or may arise at the work location
 Prevent ignition of combustibles by the following:
o Ensuring work gets moved away from combustibles
o Moving combustibles from the work or emplacing guards to prevent
o Ensuring cutting or welding work is done at a time when nearby operations will not expose 

combustibles to ignition from such work
 Secure authorization from management before any cutting or welding is begun
 Ensure the cutter or welder does not go ahead without approval of safe conditions;
 Determine that fire protection and extinguishing equipment are located at the site
 Ensure the availability of a fire watch as required

SAFE PRACTICES
General Requirements
Personal Protective Equipment & General Safety

Employers must provide all of the following to protect employees from injuries likely to be caused 
by the assigned task of welding, cutting, and hotwork (more specific information is provided later in 
this document): 

 Face and eye protection, such as safety glasses or face shields
 Foot protection
 Additional necessary clothing or equipment, such as gloves, aprons, hearing protection devices, 

respirators, lifelines, safety belts, lanyards, and curtains
 Ventilation, where necessary to protect an employee against toxic materials
 Except for long-sleeve shirts required to protect the employee from ultraviolet rays to the arms, 

and ankle length trousers, clothing and equipment will be provided without expense to 
employees
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Fire Prevention and Protection

Cutting or welding may only occur in fire-safe areas.

If the object to be welded or cut cannot be moved, movable fire hazards need to be moved at 
least 35 feet away. If it is impossible to move them, safeguards to confine heat, sparks, and slag 
must protect the immovable fire hazards.

Where combustible materials are on the floor, employees must sweep the floor clean for a radius 
of 35 feet. Combustible floors must be kept wet (protect welder form shock if arc welding), 
covered with damp sand, or protected by fire-resistant shields.

Floor openings or cracks in the floor that cannot be closed, as well as holes in walls, open 
doorways and open or broken windows must be guarded to prevent sparks from reaching readily 
combustible material. Employees must shutdown ducts that could carry sparks to combustibles, 
or emplace appropriate safeguards before hotwork.

Fire extinguishing equipment appropriate to the present hazard will be ready for instant use 
during hot work.

An inspector will inspect the worksite and designate precautions before granting authorization to 
proceed with cutting or welding in the form of a written permit.

Fire Watch

Firewatchers must be present for welding or cutting in locations where an unplanned flame might 
develop or when any of the following is true:

 Appreciable combustible material is within 35 feet to the point of operation
 Sparks may easily ignite appreciable combustibles more than 35 feet away
 Wall or floor openings within a 35-foot radius expose combustible material in adjacent areas 

(including concealed spaces in walls or floors)
 Combustible materials are adjacent to the opposite side of metal partitions, walls, ceilings, or 

roofs and are likely to be ignited by conduction or radiation

Welding and cutting by gas utility firms on live mains is exempt from this rule when the main if is 
filled under positive pressure with natural or manufactured gas and air movers are used to ventilate 
areas where fumes might accumulate.

Firew a t c h e r s  must have fire extinguishing equipment readily available and training in its 
use. They must be familiar with facilities for sounding an alarm in the event of a fire and will watch 
for fires in all exposed areas. Firewatchers must try to extinguish flames only when within the 
capacity of the equipment available. Otherwise, they must sound the alarm.

The fire watch will continue for at least a half hour after completion of welding or cutting operations 
to detect and extinguish possible smoldering fires.
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Prohibited Areas

Cutting or welding is prohibited in the following situations:

 In areas not authorized by management
 In sprinklered buildings where the sprinkler’s ability to stop fire have been impaired
 In explosive atmospheres, including those that may develop inside  uncleaned or improperly 

prepared spaces that contained explosive materials, or where there is an accumulation of 
combustible dusts

 In an area nearer than 35 feet to the storage of large quantities of exposed, readily ignitable 
materials such as bulk sulfur, baled paper, or cotton

 In a metal partition, wall, ceiling or roof that has a combustible covering or walls of sandwich-
type construction

 In pipes or other metal near enough to combustible walls, partitions, ceilings, or roofs to ignite 
them by conduction

CONTAINERS
Welding or cutting must not be performed on drums, barrels, tanks, or other containers until they have 
been cleaned of all flammable combustible or toxic materials or fumes.

All pipelines or other connections to drums, barrels, or tanks must be disconnected or blanked.

Hollow spaces or cavities must be vented and either filled with water or purged with an inert gas 
before preheating, cutting, or welding.

An opening must be maintained during welding and cutting to vent gases or vapors. 

Confined Spaces
Ventilation is required to work in any confined space.

Leave gas cylinders and welding machines outside of confined spaces. Before starting operations, 
block the wheels of heavy portable equipment to prevent movement.

A welder will only enter a confined space with company-provided means to be removed in case of 
emergency. When using safety belts and lifelines for this purpose, they need to be attached to the 
welder's body so that his body cannot be jammed in a small exit opening.

As with any work done in a hazardous confined space, the worker will have an attendant 
stationed outside with a preplanned rescue procedure. The attendant must be able to observe 
and/or communicate with the welder at all times and put rescue plans promptly into effect.

See the “Confined Spaces” chapter for specific information on working in those areas.
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Protection of Personnel
Employees will have every appropriate 
protection against identified hazards.

Effective safeguards will protect workers on 
platforms, scaffolds or other spaces that present 
a falling hazard. Welding cable and equipment 
will remain clear of passageways, ladders, and 
stairways to ensure safe travel.

After welding operations are completed, the 
welder will mark the hot metal or provide some 
other means of warning other workers.

Eye Protection
Welders must use helmets or hand shields 
during all arc welding or arc cutting operations, 
excluding submerged arc welding. GCG 
Construction also will provide helpers or 
attendants with proper eye protection.

Goggles or other suitable eye protection must be 
worn during all gas welding or oxygen cutting 
operations. Employees may use spectacles 
without side shields, with suitable filter lenses 
during gas welding operations on light work, for 
torch brazing or for inspection.

All operators and attendants of resistance 
welding or resistance brazing equipment must 
use transparent face shields or goggles, 
depending on the particular job, to protect 
their faces or eyes, as required. GCG 
Construction will provide eye protection in the form of suitable goggles where needed for brazing 
operations other than arc welding and brazing, or resistance welding or brazing.

Welders must use helmets or hand shields during all arc welding or arc cutting operations, 
excluding submerged arc welding. GCG Construction also will provide helpers or attendants 
with proper eye protection.

Goggles or other suitable eye protection must be worn during all gas welding or oxygen cutting 
operations. Employees may use spectacles without side shields, with suitable filter lenses during 
gas welding operations on light work, for torch brazing or for inspection.
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All operators and attendants of resistance welding or resistance brazing equipment must use 
transparent face shields or goggles, depending on the particular job, to protect their faces or 
eyes, as required.

GCG Construction will provide eye protection in the form of suitable goggles where needed for 
brazing operations other than arc welding and brazing, or resistance welding or brazing.

The specifications for such protectors are as follows:

 Helmets and hand shields must be made of material that insulates for heat and electricity
 Helmets, shields, and goggles must be not readily flammable and must be capable of 

withstanding sterilization
 Helmets and hand shields must be arranged to protect the face, neck, and ears from direct 

radiant energy from the arc
 Helmets must be provided with filter plates and cover plates designed for easy removal
 All parts must be constructed of a material that will not readily corrode or discolor the skin
 Goggles must be ventilated to prevent fogging of the lenses as much as practicable
 All glass for lenses must be tempered, substantially free from air bubbles, waves and other 

flaws. Except when a lens is ground to provide proper optical correction for defective vision, the 
front and rear surfaces of lenses and windows must be smooth and parallel

 Lenses must bear some permanent distinctive marking by which to identify the source and 
shade

 Filter lenses must meet the test for transmission of radiant energy prescribed by any of the 
following consensus standards:

o ANSI Z87.1-2003, "American National Standard Practice for Occupational and Educational Eye 
and Face Protection"

o ANSI Z87.1-1989 (R-1998), "American National Standard Practice for Occupational and 
Educational Eye and Face Protection"

o ANSI Z87.1-1989, "American National Standard Practice for Occupational and Educational Eye 
and Face Protection”

 Where work permits, enclose the welder in an individual booth painted with a finish of low 
reflectivity such as zinc oxide and lamp black, or enclose with noncombustible screens similarly 
painted. Booths and screens must permit circulation of air at floor level

 Protect workers or other persons adjacent to the welding areas from the rays by noncombustible 
or flameproof screens or shields or must be required to wear appropriate goggles

Protective Clothing
Protect employees exposed to the hazards created by welding, cutting, or brazing operations with 
personal protective equipment as required to ensure safety and meet regulatory requirements. 
Appropriate protective clothing required for any welding operation will vary with the size, nature, 
and location of the work.
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Health Protection and Ventilation
The factors that govern the amount of contamination to which welders may be exposed are the 
dimensions of the workspace, the number of welders working, and the evolution of hazardous 
fumes, gases, or dust.

When the welding area is screened on all sides, the screens need to be arranged to allow sufficient 
ventilation — mounted about 2 feet from the floor, unless the work being done is near enough to 
the ground to require them to be lower to prevent harm to nearby workers.

Ventilating systems must ensure toxic fumes, gases, or dust remain under permissible levels for 
all workers.

First-aid equipment remains available according to the emergency action plan. Report all injuries 
immediately. Trained personnel will provide first aid until professional medical attention is available.

Precautionary Labels
Fluxes, coatings, coverings, and filler metals used in welding and cutting may employ potentially 
hazardous materials, including, but not limited to the following:

 Fluorine Compounds
 Zinc
 Lead
 Cleaning compounds
 Beryllium
 Cadmium
 Mercury
 Chlorinated hydrocarbons

Appropriate ventilation or respirator equipment must control hazards presented by these chemicals 
and oxygen cutting stainless steel. Find more detail on controlling hazards these chemicals present 
in CFR 1910.252 (c) (5-12).

Welding material suppliers are responsible for determining hazards associated with a given 
material used for welding or cutting. Materials used in hot work must be labeled with safety 
warnings according to the hazards the materials present and all workers must understand what 
the warnings mean.
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Ventilation for General Welding and Cutting
Mechanical ventilation for welding or cutting on metals other than those listed above and any of 
the following is true:

 The space is less than 10,000 cubic feet per 
welder

 The room has a ceiling height less than 16 feet
 The space is confined
 The welding space has structural barriers that 

significantly obstruct cross ventilation

Natural ventilation is sufficient for welding or 
cutting operations where these restrictions are not 
present.

Ventilation will be at least 2,000 cubic feet per 
minute per welder, except where workers have 
local exhaust hoods and booths or have airline 
respirators approved for such purposes.

Mechanical local exhaust ventilation may be by means of either of the following:

 Freely movable hoods near the work provided with a rate of airflow in the direction of the hood 
of 100 linear feet per minute in the zone of welding when the hood is at its most remote distance 
from the point of welding. The rates of ventilation required to accomplish this velocity using a 3-
inch wide flanged suction opening are shown in table 0-2

 A fixed enclosure with a top and at least two sides that surround the welding or cutting 
operations with a rate of airflow sufficient to maintain a velocity away from the welder of not less 
than 100 linear feet per minute

Confined Spaces Ventilation
Adequate ventilation for all welding and cutting operations in confined spaces must prevent the 
accumulation of toxic materials or oxygen deficiency. This applies not only to the welder but also 
to helpers and other personnel in the immediate vicinity. All air replacing that withdrawn for 
ventilation must be clean and respirable.

If this company cannot provide such ventilation, it will provide approved (by the National Institute 
for Occupational Safety and Health (NIOSH)) airline respirators or hose masks for this purpose.
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Areas immediately hazardous to life require a full-facepiece, pressure-demand, self-contained 
breathing apparatus, or a combination full-facepiece, pressure-demand supplied-air respirator with 
an auxiliary, self-contained air supply approved by NIOSH.

Where welding operations occur in confined spaces requiring hose masks, hose masks with 
blowers, or self-contained breathing equipment, a worker stationed on the outside of such confined 
spaces will ensure the safety of those working within.

Never use oxygen for ventilation.

See the Confined Spaces chapter for specific information on working in those areas.

Industrial Applications
Observe OSHA requirements where field shop operations are involved for fabrication of fittings, 
river crossings, road crossings, and pumping and compressor stations.

Special protection against electric shock for arc welding will be provided in wet conditions, or 
under conditions of high humidity.

In pressure testing of pipelines, protect workers and the public against injury by blowing out 
closures or other pressure restraining devices. Ensure protection against expulsion of loose dirt 
trapped in the pipe.

Employees will follow the appropriate standard for the following welding applications:

 Conduct the welded construction of transmission pipelines in accordance with the Standard for 
Welding Pipe Lines and Related Facilities, API Std. 1104-1968

 The connection, by welding, of branches to pipelines carrying flammable substances must be 
performed in accordance with Welding or Hot Tapping on Equipment Containing Flammables, 
API Std. PSD No. 2201-1963

 The use of X-rays and radioactive isotopes for the inspection of welded pipeline joints must be 
carried out in conformance with the American National Standard Safety Standard for Non-
Medical X-ray and Sealed Gamma-Ray Sources, ANSI Z54.1-1963

OXYGEN-FUEL GAS WELDING AND CUTTING
Mixtures of fuel gases and air or oxygen may be explosive and require appropriate guards.

General Requirements
Mixing air or oxygen with flammable gases will occur only at the burner or in a standard torch. 
Unapproved attachments or devices to mix air and fuel gasses are forbidden.

Acetylene may not be generated, piped (except in approved cylinder manifolds), or utilized at a 
pressure in excess of 15 psig or 30 psia. Liquid acetylene is also forbidden.
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Only approved apparatus such as torches, regulators or pressure-reducing valves, acetylene 
generators, and manifolds must be used.

Anyone in charge of the oxygen or fuel-gas supply equipment, and oxygen or fuel-gas distribution 
piping systems must be instructed and judged competent by their employers before being left in 
charge.

Rules and instructions covering the operation and maintenance of oxygen or fuel-gas supply 
equipment including generators, and oxygen or fuel-gas distribution piping systems must be 
readily available

CYLINDERS AND CONTAINERS
Marking
All portable cylinders used for the storage and shipment of compressed gases must be constructed 
and maintained in accordance with the regulations of the U.S. Department of Transportation, 49 
CFR Parts 171-179.

Compressed gas cylinders must be legibly marked, with either the chemical or the trade name of 
contents. Such marking (by means of stenciling, stamping, or labeling) must not be readily 
removable. Whenever practical, the marking must be located on the shoulder of the cylinder. 
Unlabeled cylinders will not be used. Cylinders must be marked as empty at the time of depletion.

Compressed gas cylinders must be equipped with connections complying with the American National 
Standard Compressed Gas Cylinder Valve Outlet and Inlet Connections, ANSI B57.1-1965.

All cylinders with a water weight capacity of over 30 pounds must be equipped with means of 
connecting a valve protection cap or with a collar or recess to protect the valve.

Storage
Keep cylinders well away from radiators and other sources of heat (at least 20 feet from highly 
combustible materials). Do not store cylinders in excess of 125°F.

Inside of buildings, cylinders must be stored in a well-protected, well-ventilated, dry location. Keep 
cylinders out of unventilated areas such as lockers, cupboards, basements, or pits, except where 
ventilation as specified by the department of public health is furnished to keep the area purged of 
any accumulation of gases.

Cylinders should be stored in definitely assigned places away from elevators, stairs, or gangways. 
Assigned storage spaces must be located where cylinders will not be knocked over or damaged by 
passing or falling objects.
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Storage must be set up to ensure first-in, first-out usage.

A cylinder storage area must be posted with the names of the individual gases stocked, and the 
different gases must be grouped by type. Groupings must separate the flammable gases from the 
oxidizing gases.

Store cylinders in a secure area, with a warning posted against tampering by unauthorized 
individuals.

Empty cylinders must have their valves closed. Valve protection caps, where a cylinder accepts a 
cap, must always be in place, hand-tight, except when cylinders are in use or connected for use.

Fuel-Gas Cylinder Storage
Inside a building, cylinders, except those in actual use or attached ready for use, must be limited 
to a total gas capacity of 2,000 cubic feet or 300 pounds of liquefied petroleum gas.

For storage in excess of 2,000 cubic feet total gas capacity of cylinders or 300 pounds of liquefied 
petroleum gas, a separate room or compartment must be used with the following specifications:

 Noncombustible construction having a fire resistance rating of at least one hour
 Walls or partitions continuous from floor to ceiling and securely anchored
 At least one wall an exterior wall

Alternatively, cylinders will be stored outside in a special building. Special buildings, rooms, or 
compartments must have no open flame for heating or lighting and must be well ventilated. They 
may also be used for storage of calcium carbide in quantities not to exceed 600 pounds, when 
contained in metal containers with the following specifications:

 Of sufficient strength to prevent rupture
 With a screw top or equivalent
 Water- and air-tight
 No solder used in a manner that the package would fail in a fire. Acetylene cylinders must be 

stored valve end up

Oxygen Storage
Oxygen cylinders must not be stored near highly combustible material, especially oil and grease; 
or near reserve stocks of carbide and acetylene or other fuel-gas cylinders, or near any other 
substance likely to cause or accelerate fire; or in an acetylene generator compartment.
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Oxygen cylinders stored in outside generator houses must be separated from the generator or 
carbide storage rooms by a noncombustible partition having a fire-resistance rating of at least 1 
hour. This partition must be without openings and must be gastight.

Oxygen cylinders in storage must be separated from fuel-gas cylinders or combustible materials 
(especially oil or grease), a minimum distance of 20 feet or by a noncombustible barrier at least 5 
feet high having a fire-resistance rating of at least one-half hour.

Where a liquid oxygen system is to be used to supply gaseous oxygen for welding or cutting and 
the system has a storage capacity of more than 13,000 cubic feet of oxygen (measured at 14.7 
psia and 70°F), connected in service or ready for service, or more than 25,000 cubic feet of 
oxygen (measured at 14.7 psia and 70°F), including unconnected reserves on hand at the site, it 
must comply with the provisions of the Standard for Bulk Oxygen Systems at Consumer Sites, 
NFPA No. 566-1965.

Handling Procedures
 A chain, bracket, or other restraining device must be used at all times to prevent cylinders from 

falling
 Cylinders, cylinder valves, couplings, regulators, hose, and apparatus must be kept free from 

oily or greasy substances. Oxygen cylinders or apparatus must not be handled with oily hands 
or gloves. A jet of oxygen must never be permitted to strike an oily surface, greasy clothes, or 
enter a fuel oil or other storage tank

 When transporting cylinders by a crane or derrick, a cradle, boat, or suitable platform must be 
used. Slings or electric magnets must not be used for this purpose. Valve- protection caps, 
where cylinder is designed to accept a cap, must always be in place

 Cylinders must not be dropped, struck, or permitted to strike each other violently
 Valve-protection caps must not be used for lifting cylinders from one vertical position to another. 

Bars or another force must not be used under valves or valve-protection caps to pry cylinders 
loose when frozen to the ground or otherwise fixed. A frozen or ice-clogged valve must be 
thawed by either warm air or use of warm water, and dried, before using. Boiling water or a 
flame must not be used. Valve-protection caps are designed to protect cylinder valves from 
damage

 Unless cylinders are secured on a special truck, regulators must be removed and valve- 
protection caps, when provided for, must be put in place before cylinders are moved

 Cylinders not having fixed hand wheels must have keys, handles, or nonadjustable wrenches on 
valve stems while these cylinders are in service. In multiple cylinder installations, only one key 
or handle is required for each manifold

 Cylinder valves must be closed before moving cylinders
 Cylinder valves must be closed when work is finished
 Valves of empty cylinders must be closed
 Cylinders must be kept far enough away from the actual welding or cutting operation so that 

sparks, hot slag, or flame will not reach them, or fire-resistant shields must be provided
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 Cylinders must not be placed where they might become part of an electric circuit
 Contacts with third rails, trolley wires, etc., must be avoided. Cylinders must be kept away from 

radiators, piping systems, layout tables, etc., that may be used for grounding electric circuits 
such as for arc welding machines. Any practice such as the tapping of an electrode against a 
cylinder to strike an arc must be prohibited

 Cylinders must never be used as rollers or supports, whether full or empty
 The numbers and markings stamped into cylinders must not be tampered with
 No person, other than the gas supplier, must attempt to mix gases in a cylinder. No one, except 

the owner of the cylinder or person authorized by him, must refill a cylinder
 No one must tamper with safety devices in cylinders or valves
 Cylinders must not be dropped or otherwise roughly handled
 Unless connected to a manifold, oxygen from a cylinder must not be used without first attaching 

an oxygen regulator to the cylinder valve. Before connecting the regulator to the cylinder valve, 
the valve must be opened slightly for an instant and then closed. Always stand to one side of the 
outlet when opening the cylinder valve

 A hammer or wrench must not be used to open cylinder valves. If valves cannot be opened by 
hand, notify the supplier

 Do not tamper with cylinder valves and do not attempt to repair them. If trouble is experienced, 
the supplier should be sent a report promptly indicating the character of the trouble and the 
cylinder's serial number. Follow the supplier's instructions

 A cylinder’s regulator, gauge, or hose must never be interchanged between fuel gas, oxidizing 
gas, or inert gas

 Complete removal of the stem from a diaphragm-type cylinder valve must be avoided
 Fuel-gas cylinders must be placed with valve end up whenever they are in use. Liquefied gases 

must be stored and shipped with the valve end up
 Cylinders must be handled carefully. Rough handling, knocks, or falls are liable to damage the 

cylinder, valve, or safety devices and cause leakage
 Before connecting a regulator to a cylinder valve, the valve must be opened slightly and closed 

immediately. The valve must be opened while standing to one side of the outlet, never in front of 
it. Never crack a fuel-gas cylinder valve near other welding work or near sparks, flame, or other 
possible sources of ignition

 Before a regulator is removed from a cylinder valve, the cylinder valve must be closed and the 
gas released from the regulator

 Nothing must be placed on top of a cylinder when in use which may damage the safety device 
or interfere with the quick closing of the valve

 If cylinders are found to have leaky valves or fittings that cannot be stopped by closing of the 
valve, the cylinders must be taken outdoors away from sources of ignition and slowly emptied

 A warning should be placed near cylinders having leaking fuse plugs or other leaking safety 
devices not to approach them with a lighted cigarette or other source of ignition. Such cylinders 
should be plainly tagged; the supplier should be promptly notified and his instructions followed 
as to their return
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 Safety devices must not be tampered with
 Fuel-gas must never be used from cylinders through torches or other devices equipped with 

shutoff valves without reducing the pressure through a suitable regulator attached to the cylinder 
valve or manifold

 The cylinder valve must always be opened slowly
 An acetylene cylinder valve must not be opened more than one and one-half turns of the 

spindle, and preferably no more than three-fourths of a turn
 Where a special wrench is required it must be left in position on the stem of the valve while the 

cylinder is in use so that the fuel-gas flow can be quickly turned off in case of emergency. In the 
case of manifolded or coupled cylinders, at least one such wrench must always be available for 
immediate use

MANIFOLDING OF CYLINDERS
Fuel-Gas Manifold
Manifolds must be approved either separately for each component part or as an assembled unit.

Except as provided below, fuel-gas cylinders connected to one manifold inside a building must be 
limited to a total capacity not exceeding 300 pounds of liquefied petroleum gas or 3,000 cubic feet 
of other fuel-gas. More than one such manifold with connected cylinders may be located in the 
same room provided the manifolds are at least 50 feet apart or separated by a noncombustible 
barrier at least 5 feet high having a fire-resistance rating of at least one-half hour.

Fuel-gas cylinders connected to one manifold having a combined capacity exceeding 300 pounds 
of liquefied petroleum gas or 3,000 cubic feet of other fuel-gas must be located outdoors, or in a 
separate building or room constructed in accordance with the following:

 The walls, partitions, floors, and ceilings of inside generator rooms must be of noncombustible 
construction having a fire-resistance rating of at least 1 hour

 The walls or partitions must be continuous from floor to ceiling and must be securely anchored
 At least one wall of the room must be an exterior wall

An opening from an inside generator room to another part of the building must be protected by a 
swinging-type, self-closing class “B” fire door having 1-hour fire-resistance rating.

Windows in partitions must be made of wired glass and approved metal frames with fixed sash, or 
as prescribed in NFPA 80-1973.

Installation must be in accordance with the Standard for the Installation of Fire Doors and Windows, 
NFPA 80-1970, as specified in OSHA 1910.6.

Separate manifold buildings or rooms may also be used for the storage of drums of calcium 
carbide and cylinders containing fuel gases as permitted. Such buildings or rooms must have no 
open flames for heating or lighting and must be well ventilated.

High-pressure fuel-gas manifolds must be provided with approved pressure regulating devices.
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High-Pressure Fuel-Gas Manifolds
Manifolds must be approved either separately for each component part or as an assembled unit.

Oxygen manifolds must not be located in an acetylene generator room. Oxygen manifolds must 
be separated from fuel-gas cylinders or combustible materials (especially oil or grease), a 
minimum distance of 20 feet or by a noncombustible barrier at least 5 feet high having a fire- 
resistance rating of at least one-half hour.

Except as provided below, oxygen cylinders connected to one manifold must be limited to a total 
gas capacity of 6,000 cubic feet. More than one such manifold with connected cylinders may be 
located in the same room provided the manifolds are at least 50 feet apart or separated by a 
noncombustible barrier at least 5 feet high having a fire-resistance rating of at least one-half hour.

An oxygen manifold, to which cylinders having an aggregate capacity of more than 6,000 cubic 
feet of oxygen are connected, should be located outdoors or in a separate noncombustible 
building. Such a manifold, if located inside a building having other occupancy, must be located in 
a separate room of noncombustible construction having a fire-resistance rating of at least one- 
half hour or in an area with no combustible material within 20 feet of the manifold.

An oxygen manifold or oxygen bulk supply system which has storage capacity of more than 
13,000 cubic feet of oxygen (measured at 14.7 psia and 70°F), connected in service or ready for 
service, or more than 25,000 cubic feet of oxygen (measured at 14.7 psia and 70°F), including 
unconnected reserves on hand at the site, must comply with the provisions of the Standard for 
Bulk Oxygen Systems at Consumer Sites, NFPA No. 566-1965.

High-pressure oxygen manifolds must be provided with approved pressure-regulating devices. 
Each container and manifold unit must be labeled to show the name of the gas contained.

Low-Pressure Oxygen Manifolds
Manifolds must be of substantial construction suitable for use with oxygen at a pressure of 250 
psig. They must have a minimum bursting pressure of 1,000 psig and must be protected by a 
safety relief device, which will relieve at a maximum pressure of 500 psig. DOT-4L200 cylinders 
have safety devices which relieve at a maximum pressure of 250 psig (or 235 psig if vacuum 
insulation is used).

Hose and hose connections subject to cylinder pressure must comply with manifold operating 
procedures. Hose must have a minimum bursting pressure of 1,000 psig.

The assembled manifold including leads must be tested and proven gas-tight at a pressure of 300 
psig. The fluid used for testing oxygen manifolds must be oil-free and not combustible.

The location of manifolds must comply with the requirements for high-pressure oxygen manifolds. 
The following sign must be conspicuously posted at each manifold:

Low-Pressure Manifold
Do Not Connect High-Pressure Cylinders
Maximum Pressure – 250 psig (1.7 MPa)
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Portable Outlet Headers
Portable outlet headers must not be used indoors except for temporary service where the 
conditions preclude a direct supply from outlets located on the service piping system.

Each outlet on the service piping from which oxygen or fuel-gas is withdrawn to supply a portable 
outlet header must be equipped with a readily accessible shutoff valve.

Hose and hose connections used for connecting the portable outlet header to the service piping 
must comply with the requirements of the section headed “Hose and Hose Connections”.

Master shutoff valves for both oxygen and fuel-gas must be provided at the entry end of the 
portable outlet header.

Portable outlet headers for fuel-gas service must be provided with an approved hydraulic back-
pressure valve installed at the inlet and preceding the service outlets, unless an approved 
pressure-reducing regulator, an approved back-flow check valve, or an approved hydraulic back- 
pressure valve is installed at each outlet. Outlets provided on headers for oxygen service may be 
fitted for use with pressure-reducing regulators or for direct hose connection.

Each service outlet on portable outlet headers must be provided with a valve assembly that 
includes a detachable outlet seal cap, chained or otherwise attached to the body of the valve.

Materials and fabrication procedures for portable outlet headers must comply with the requirements 
for service piping systems section later in this chapter.

Portable outlet headers must be provided with frames that will support the equipment securely in 
the correct operating position and protect them from damage during handling and operation.

Manifold Operating Procedures
 Cylinder manifolds must be installed under the supervision of someone familiar with the proper 

practices with reference to their construction and use
 All manifolds and parts used in methods of manifolding must be used only for the gas or gases 

for which they are approved
 When acetylene cylinders are coupled, approved flash arresters must be installed between each 

cylinder and the coupler block. For outdoor use only, and when the number of cylinders coupled 
does not exceed three, one flash arrester installed between the coupler block and regulator is 
acceptable

 The aggregate capacity of fuel-gas cylinders connected to a portable manifold inside a building 
must not exceed 3,000 cubic feet of gas

 Acetylene and liquefied fuel-gas cylinders must be manifolded in a vertical position
 The pressure in the gas cylinders connected to and discharged simultaneously through a 

common manifold must be approximately equal
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SERVICE PIPING SYSTEMS
Materials and Design
Piping and fittings must comply with section 2, Industrial Gas and Air Piping Systems, of the 
American National Standard Code for Pressure Piping ANSI B31.1-1967, insofar as it does not 
conflict with the following:

 Pipe must be at least Schedule 40 and fittings must be at least standard weight in sizes up to 
and including 6-inch nominal

 Copper tubing must be Types K or L in accordance with the Standard Specification for 
Seamless Copper Water Tube, ASTM B88-66a

Piping must be steel, wrought iron, brass or copper pipe, or seamless copper, brass or stainless 
steel tubing, except as provided below.

Oxygen piping and fittings at pressures in excess of 700 psi must be stainless steel or copper 
alloys. Gray or white cast iron fittings must not be used.

Approved hose connections and hose may be used to connect the outlet of a manifold pressure 
regulator to piping providing the working pressure of the piping is 250 psi or less and the length of 
the hose does not exceed 5 feet. Hose must have a minimum bursting pressure of 1,000 psig.

When oxygen is supplied to a service piping system from a low-pressure oxygen manifold without 
an intervening pressure regulating device, the piping system must have a minimum design 
pressure of 250 psig. A pressure regulating device must be used at each station outlet when the 
connected equipment is for use at pressures less than 250 psig.

Piping for acetylene or acetylenic compounds must be limited to steel and ductile iron.

Unalloyed copper must not be used for acetylene or acetylenic compounds except in listed 
equipment.

Piping Joints
Joints in steel or wrought iron piping must be welded, threaded, or flanged. Fittings, such as ells, 
tees, couplings, and unions, may be rolled, forged or cast steel, malleable iron or nodular iron. 
Gray or white cast iron fittings are prohibited.

Joints in brass or copper pipe must be welded, brazed, threaded, or flanged. If of the socket type, 
they must be brazed with silver-brazing alloy or similar high melting point (not less than 800°F) 
filler metal.

Joints in seamless copper, brass, or stainless steel tubing must be approved gas tubing fittings or 
the joints must be brazed. If of the socket type, they must be brazed with silver-brazing alloy or 
similar high melting point (not less than 800°F) filler metal.
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Installation
Distribution lines must be installed and maintained in a safe operating condition.

All piping must be run as directly as practicable, protected against physical damage, proper 
allowance being made for expansion and contraction, jarring and vibration. Pipe laid underground 
in earth must be located below the frost line and protected against corrosion. After assembly, 
piping must be thoroughly blown out with air, nitrogen, or carbon dioxide to remove foreign 
materials. For oxygen piping, only oil-free air, oil-free nitrogen, or oil-free carbon dioxide must be 
used.

Only piping which has been welded or brazed must be installed in tunnels, trenches or ducts. 
Shutoff valves must be located outside such conduits. Oxygen piping may be placed in the same 
tunnel, trench, or duct with fuel-gas pipelines, provided there is good natural or forced ventilation.

Low points in piping carrying moist gas must be drained into drip pots constructed to permit 
pumping or draining out the condensate at necessary intervals. Drain valves must be installed for 
this purpose having outlets normally closed with screw caps or plugs. No open end valves or 
petcocks must be used, except that in drips located out of doors, underground, and not readily 
accessible, valves may be used at such points if they are equipped with means to secure them in 
the closed position. Pipes leading to the surface of the ground must be cased or jacketed where 
necessary to prevent loosening or breaking.

Gas cocks or valves must be provided for all buildings at points where they will be readily 
accessible for shutting off the gas supply to these buildings in any emergency. There must also 
be provided a shutoff valve in the discharge line from the generator, gasholder, manifold, or other 
source of supply.

Shutoff valves must not be installed in safety relief lines in such a manner that the safety relief 
device can be rendered ineffective.

Fittings and lengths of pipe must be examined internally before assembly and, if necessary freed 
from scale or dirt. Oxygen piping and fittings must be washed out with a suitable solution that 
will effectively remove grease and dirt but will not react with oxygen. Hot water solutions of 
caustic soda or trisodium phosphate are effective cleaning agents for this purpose.

Piping must be thoroughly blown out after assembly to remove foreign materials. For oxygen 
piping, oil-free air, oil-free nitrogen, or oil-free carbon dioxide must be used. For other piping, air 
or inert gas may be used.

When flammable gas lines or other parts of equipment are being purged of air or gas, open lights 
or other sources of ignition must not be permitted near uncapped openings.

Pressure testing of a pipeline must be done in a manner to protect an employee from injury due to 
blowing out of closures and other pressure restraining devices.

No welding or cutting must be performed on an acetylene or oxygen pipeline, including the 
attachment of hangers or supports, until the line has been purged. Only oil-free air, oil-free 
nitrogen, or oil-free carbon dioxide must be used to purge oxygen lines.
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Painting and Signs
Underground pipe and tubing and outdoor ferrous pipe and tubing must be covered or painted 
with a suitable material for protection against corrosion.

Aboveground piping systems must be marked in accordance with the American National Standard. 
Scheme for the Identification of Piping Systems, ANSI A13.1-1956. Station outlets must be marked 
to indicate the name of the gas. 

Testing
Piping systems must be tested and proved gastight at 1½ times the maximum operating pressure, 
and must be thoroughly purged of air before being placed in service. The material used for testing 
oxygen lines must be oil free and noncombustible. Flames must not be used to detect leaks.

When flammable gas lines or other parts of equipment are being purged of air or gas, sources of 
ignition must not be permitted near uncapped openings.

Protective equipment, Hose and Regulators
Equipment must be installed and used only in the service for which it is approved and as 
recommended by the manufacturer.

Service piping systems must be protected by pressure relief devices set to function at not more 
than the design pressure of the systems and discharging upwards to a safe location.

Piping Protective Equipment
The fuel-gas and oxygen piping systems, including portable outlet headers must incorporate the 
protective equipment shown here:

When only part of a fuel-gas system is to be used with oxygen, only that portion need comply.
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Approved protective equipment (designated P(F) in Figs. Q-1, Q-2, and Q-3) must be installed in 
fuel-gas piping to prevent:

 Backflow of oxygen into the fuel-gas supply system
 Passage of a flash back into the fuel-gas supply system
 Excessive back pressure of oxygen in the fuel-gas supply system. The three functions of the 

protective equipment may be combined in one device or may be provided by separate devices

The protective equipment must be located in the main supply line, as in Figure Q-1 or at the head 
of each branch line, as in Figure Q-2 or at each location where fuel-gas is withdrawn, as in Figure 
Q-3. Where branch lines are of 2-inch pipe size or larger or of substantial length, protective 
equipment must be located as shown in either Q-2 or Q-3.

Backflow protection must be provided by an approved device that will prevent oxygen from 
flowing into the fuel-gas system or fuel from flowing into the oxygen system.

An approved device that will prevent flame from passing into the fuel-gas system must provide 
flashback protection.

Backpressure protection must be provided by an approved pressure-relief device set at a pressure 
not greater than the pressure rating of the backflow or the flashback protection device, whichever 
is lower. The pressure-relief device must be located on the downstream side of the backflow 
and flashback protection devices. The vent from the pressure-relief device must be at least as 
large as the relief device inlet and must be installed without low points that may collect moisture. If 
low points are unavoidable, drip pots with drains closed with screw plugs or caps must be installed 
at the low points. The vent terminus must not endanger personnel or property through gas 
discharge; must be located away from ignition sources; and must terminate in a hood or bend. A 
shut-off valve must not be installed in the vent line.

If pipeline protective equipment incorporates a liquid, the liquid level must be maintained, and 
suitable antifreeze may be used to prevent freezing.

Fuel gas for use with equipment not requiring oxygen must be withdrawn upstream of the piping 
protective devices.
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Station Outlet Protective Equipment
A check valve, pressure regulator, hydraulic seal, or combination of these devices must be 
provided at each station outlet, including those on portable headers, to prevent backflow, as shown 
in Figures Q-1, Q-2, and Q-3 and designated as S(F) and S(O).

When approved pipeline protective equipment (designated P(F)) is located at the station outlet as 
in Figure Q-3, no additional check valve, pressure regulator, or hydraulic seal is required.

A shutoff valve (designated V(F) and V(O)) must be installed at each station outlet and must be 
located on the upstream side of other station outlet equipment.

If the station outlet is equipped with a detachable regulator, the outlet le regulator, the outlet must 
terminate in a union connection that complies with the Regulator Connection Standards, 1958, 
Compressed Gas Association, which is incorporated by reference as specified in Sec. 1910.6.

If the station outlet is connected directly to a hose, the outlet must terminate in a union connection 
complying with the Standard Hose Connection Specifications, 1957, Compressed Gas Association, 
which is incorporated by reference as specified in Sec. 1910.6.

Station outlets may terminate in pipe threads to which permanent connections are to be made, 
such as to a machine.

Station outlets must be equipped with a detachable outlet seal cap secured in place. This cap 
must be used to seal the outlet except when a hose, a regulator, or piping is attached.

The total volume of acetylene used per hour must not exceed 1/7 of the total volume of the 
acetylene supply in the system.

Where station outlets are equipped with approved backflow and flashback protective devices, as 
many as four torches may be supplied from one station outlet through rigid piping, provided each 
outlet from such piping is equipped with a shutoff valve and provided the fuel-gas capacity of any 
one torch does not exceed 15 cubic feet (0.42 m(3)) per hour. This paragraph does not apply to 
machines.
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Hose and Hose Connections
Hose for oxy-fuel gas service must comply with the Specification for Rubber Welding Hose, 1958, 
Compressed Gas Association and Rubber Manufacturers Association, which is incorporated by 
reference as specified in Sec. 1910.6.

When parallel lengths of oxygen and acetylene hose are taped together for convenience and to 
prevent tangling, not more than 4 inches out of 12 inches must be covered by tape.

Parallel hoses must be color coded as follows: 

 Red – fuel gases
 Green – oxygen
 Black – inert gas or air

Hose connections must comply with the Standard Hose Connection Specifications, 1957, 
Compressed Gas Association

Hose connections must be clamped or otherwise securely fastened in a manner that will withstand, 
without leakage, twice the pressure to which they are normally subjected in service, but in no 
case less than a pressure of 300 psi. Oil-free air or an oil-free inert gas must be used for the test.

Hose showing leaks, burns, worn places, or other defects rendering it unfit for service must be 
repaired or replaced.

Pressure Reducing Regulators
Pressure-reducing regulators must be used only for the gas and pressures for which they are 
intended. The regulator inlet connections must comply with Regulator Connection Standards, 
1958, Compressed Gas Association.

When regulators or parts of regulators, including gauges, need repair, the work must be performed 
by skilled mechanics who have been properly instructed.

Gauges on oxygen regulators must be marked "USE NO OIL”.

Union nuts and connections on regulators must be inspected before use to detect faulty seats 
that may cause leakage of gas when the regulators are attached to the cylinder valves.
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ARC WELDING AND CUTTING
General
Choose welding equipment for safe application of the work to be done. Install welding equipment 
safely.

Workers designated to operate arc-welding equipment must have been properly instructed and 
qualified to operate such equipment.

Application of Arc Welding Equipment
Assurance of consideration of safety in design is obtainable by choosing apparatus complying 
with the Requirements for Electric Arc-Welding Apparatus, NEMA EW-1-1962, National Electrical 
Manufacturers Association, or the Safety Standard for Transformer-Type Arc-Welding Machines, 
ANSI C33.2-1956, and Underwriters’ Laboratories.

Environmental conditions

Standard machines for arc welding service must carry their rated load with rated temperature 
rises where the temperature of the cooling air does not exceed 104°F and where the altitude 
does not exceed 3,300 feet. Arc welding machines must be suitable for operation in atmospheres 
containing gases, dust, and light rays produced by the welding arc.

Unusual service conditions may exist, and in such circumstances, machines must be especially 
designed to safely meet the requirements of the service. Chief among these conditions are:

 Exposure to unusually corrosive fumes
 Exposure to steam or excessive humidity
 Exposure to excessive oil vapor
 Exposure to flammable gases
 Exposure to abnormal vibration or shock
 Exposure to excessive dust
 Exposure to weather
 Exposure to unusual seacoast or shipboard conditions
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Voltage

When an arc-welding machine is operated without being connected to a load, the open circuit 
voltage must not exceed the values shown in Table 1 when rated voltage is applied to the primary 
winding or when a generator type arc-welding machine is operating at maximum rated no-load 
speed.

Max. Open Circuit (no-load) VoltageWelding Current

Manual & Semiautomatic 
Machines

Automatic Machines

ac 80 rms 100 rms

dc > 10% ripple voltage 80 rms 100 average

dc > 10% ripple voltage 100 average 100 average

When special welding and cutting processes require values of open circuit voltages higher than 
the above, adequate insulation or other means must be provided to prevent the operator from 
making accidental contact with the high voltage.

For AC welding under wet conditions or warm surroundings where perspiration is a factor, the 
use of reliable automatic controls for reducing no load voltage is recommended to reduce the 
shock hazard.

Design

A controller integrally mounted in an electric motor driven welder must have capacity for carrying 
rated motor current and be capable of making and interrupting stalled rotor current of the motor. It 
may serve as the running overcurrent device if provided with the number of overcurrent units as 
approved.

On all types of arc welding machines, control apparatus must be enclosed except for the operating 
wheels, levers, or handles.

Input power terminals, tap change devices, and live metal parts connected to input circuits must 
be completely enclosed and accessible only by means of tools.

Terminals for welding leads should be protected from accidental electrical contact by personnel or 
by metal objects i.e., vehicles, crane hooks, etc. Protection may be obtained by use of: Dead- 
front receptacles for plug connections; recessed openings with non-removable hinged covers; 
heavy insulating sleeving or taping or other equivalent electrical and mechanical protection. If a 
welding lead terminal which is intended to be used exclusively for connection to the work is 
connected to the grounded enclosure, it must be done by a conductor at least two AWG sizes 
smaller than the grounding conductor and the terminal must be marked to indicate that it is 
grounded.
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No connections for portable control devices such as push buttons to be carried by the operator 
must be connected to an a.c. circuit of higher than 120 volts. A grounding conductor in the 
control cable must ground exposed metal parts of portable control devices operating on circuits 
above 50 volts. Auto transformers or a.c. reactors must not be used to draw welding current 
directly from any a.c. power source having a voltage exceeding 80 volts.

Installation of Arc Welding Equipment

Installation including power supply must be in accordance with the requirements of OSHA electrical 
regulations. In addition, a welding cable must be protected against damage, entanglement, or 
contact with power supply or high-tension wires.

Grounding

The frame or case of the welding machine (except engine-driven machines) must be grounded 
under the conditions and according to the methods prescribed in OSHA electrical regulations.

Conduits containing electrical conductors must not be used for completing a work-lead circuit. 
Pipelines must not be used as a permanent part of a work-lead circuit, but may be used during 
construction, extension, or repair providing current is not carried through threaded joints, flanged 
bolted joints, or caulked joints, and that special precautions are used to avoid sparking at 
connection of the work-lead cable.

Chains, wire ropes, cranes, hoists, and elevators must not be used to carry welding current.

Where a structure, conveyor, or fixture is regularly employed as a welding current return circuit, 
joints must be bonded or provided with adequate current collecting devices.

All ground connections must be checked to determine that they are mechanically strong and 
electrically adequate for the required current.

Supply Connections and Conductors

A disconnecting switch or controller must be provided at or near each welding machine that is not 
equipped with such a switch or controller mounted as an integral part of the machine. The switch 
must be in accordance with OSHA electrical regulations. Overcurrent protection must be provided 
as specified in OSHA electrical regulations. A disconnect switch with overload protection or 
equivalent disconnect and protection means, permitted by OSHA electrical regulations, must be 
provided for each outlet intended for connection to a portable welding machine.

For individual welding machines, the rated current-carrying capacity of the supply conductors 
must be not less than the rated primary current of the welding machines.
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For groups of welding machines, the rated current-carrying capacity of conductors may be less 
than the sum of the rated primary currents of the welding machines supplied. The conductor 
rating must be determined in each case according to the machine loading based on the use of 
each welding machine and the allowance permissible in the event that not all the welding machines 
supplied by the conductors will be in use at the same time.

In operations involving several welders on one structure, d.c. welding process requirements may 
require the use of both polarities; or supply circuit limitations for a.c. welding may require 
distribution of machines among the phases of the supply circuit. In such cases, no load voltages 
between electrode holders will be 2 times normal in d.c. or 1, 1.41, 1.73, or 2 times normal on a.c. 
machines. Similar voltage differences will exist if both a.c. and d.c. welding are done on the same 
structure.

 All d.c. machines must be connected with the same polarity
 All a.c. machines must be connected to the same phase of the supply circuit and with the same 

instantaneous polarity

Operation
Workers assigned to operate or maintain arc-welding equipment must be acquainted with the 
requirements for safe arc welding and cutting.

Before starting operations all connections to the machine must be checked to make certain they 
are properly made. The work lead must be firmly attached to the work; magnetic work clamps 
must be freed from adherent metal particles of spatter on contact surfaces. Coiled welding cable 
must be spread out before use to avoid serious overheating and damage to insulation.

Grounding of the welding machine frame must be checked. Special attention must be given to 
safety ground connections of portable machines.

There must be no leaks of cooling water, shielding gas, or engine fuel. A welder must not let live 
electrodes or holders touch his or her bare skin or damp clothing. When arc welding is performed 
in wet conditions or under a condition of high humidity, the welder must be protected against 
electric shock.

It must be determined that proper switching equipment for shutting down the machine is provided. 
Printed rules and instructions covering operation of equipment supplied by the manufacturers 
must be strictly followed.

Electrode holders not in use must be placed so they cannot make electrical contact with 
persons, conducting objects, fuel, or compressed gas tanks. Electrode holders must not be cooled 
by immersion in water. 
Cables with splices within 10 feet of the holder must not be used. The welder should not coil or 
loop welding electrode cable around parts of his body.

A welding machine must be disconnected when moved and turned off when not in use.
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Maintenance
The operator should report any equipment defect or safety hazard to his supervisor and the use of 
the equipment must be discontinued until its safety has been assured. Repairs must be made only 
by qualified personnel.

Machines that have become wet must be thoroughly dried and tested before being used.

Spliced welding cable must not be used within 10 feet of an arc-welding machine.

Cables with damaged insulation or exposed bare conductors must be replaced. Joining lengths of 
work and electrode cables must be performed by using a connecting means that is specifically 
intended for the purpose. The connecting means must have insulation adequate for the service 
conditions.

Resistance Welding
General
All equipment must be installed by a qualified electrician in conformance with regulatory 
requirements. There must be a safety-type disconnecting switch or a circuit breaker or circuit 
interrupter to open each power circuit to the machine, conveniently located at or near the 
machine, so that the power can be shut off when the machine or its controls are to be serviced.

Ignition tubes used in resistance welding equipment must be equipped with a thermal protection 
switch.

Workers designated to operate resistance-welding equipment must have been properly instructed 
and judged competent to operate such equipment.

Controls of all automatic or air and hydraulic clamps must be arranged or guarded to prevent the 
operator from accidentally activating them.
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Spot and Seam Welding Machines
An external weld initiating control circuit for a nonportable spot or seam welding machine must 
operate at not more than 120 volts for stationary equipment and not more than 36 volts for portable 
equipment.

Stored energy or capacitor discharge type of resistance welding equipment and control panels 
involving high voltage (over 550 volts) must be suitably insulated and protected by complete 
enclosures, all doors of which must be provided with suitable interlocks and contacts wired into 
the control circuit (similar to elevator interlocks). Such interlocks or contacts must be so designed 
as to effectively interrupt power and short circuit all capacitors when the door or panel is open. A 
manually operated switch or suitable positive device must be installed, in addition to the 
mechanical interlocks or contacts, as an added safety measure assuring absolute discharge of all 
capacitors.

All doors and access panels of all resistance welding machines and control panels must be kept 
locked and interlocked to prevent access by unauthorized persons to live portions of the 
equipment. A door or access panel will be considered locked if a key or wrench is required to open 
it. 

All press welding machine operations, where there is a possibility of the operator's fingers being 
under the point of operation, must be effectively guarded by the use of a device such as an 
electronic eye safety circuit, two hand controls. Adequate guards must protect all chains, gears, 
operating bus linkage, and belts. One or more safety emergency stop devices must be provided on 
all multi-spot welding machines with a minimum of one stop device at each operator position.

The hazard of flying sparks must be, wherever practical, eliminated by installing a shield guard of 
safety glass or suitable fire-resistant plastic at the point of operation. Additional shields or curtains 
must be installed as needed to protect passing persons from flying sparks.

All foot switches must be guarded to prevent accidental operation of the machine.

Two or more safety emergency stop buttons must be provided on all special multi-spot welding 
machines, including 2-post and 4-post weld presses.

On large machines, four safety pins with plugs and receptacles (one in each corner) must be 
provided so that when safety pins are removed and inserted in the ram or platen, the press 
becomes inoperative.

Where technically practical, the secondary of all welding transformers used in multi-spot, projection, 
and seam welding machines must be grounded. This may be done by permanently grounding one 
side of the welding secondary current circuit. Where not technically practical, a center tapped 
grounding reactor connected across the secondary or the use of a safety disconnect switch in 
conjunction with the welding control are acceptable alternates. Safety disconnect must be arranged 
to open both sides of the line when welding current is not present.
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Portable Welding Machines
All portable welding guns must have suitable counterbalanced devices for supporting the guns, 
including cables, unless the design of the gun or fixture makes counterbalancing impractical or 
unnecessary.

All suspended portable welding gun equipment, except the gun assembly, must be equipped with a 
safety chain or cable capable of supporting the total shock load in event of failure of any 
component of the supporting system. 

When a trolley is used to support a portable welding machine with a clevis for attachment to a 
safety chain, the clevis must be made of wrought or forged steel and capable of supporting the 
shock load if the trolley fails. 

All initiating switches, including retraction and dual schedule switches, located on the portable 
welding gun must be equipped with suitable guards capable of preventing accidental initiation 
through contact with fixtures, operator's clothing, etc. Initiating switch voltage must not exceed 24 
volts.

The movable holder, where it enters the gun frame, must have sufficient clearance to prevent the 
shearing of fingers carelessly placed on the operating movable holder.

The secondary and case of all portable welding transformers must be grounded. Secondary 
grounding may be by center tapped secondary or by a center tapped grounding reactor connected 
across the secondary.

Flash Welding Equipment
Flash welding machines must be equipped with a hood to control flying flash. In cases of high 
production, where materials may contain a film of oil and where toxic elements and metal fumes 
are given off, ventilation must be provided.

For the protection of the operators of nearby equipment, fire-resistant curtains or suitable shields 
must be set up around the machine and in such a manner that the operators’ movements are not 
hampered.

Maintenance
Periodic inspection must be made by qualified maintenance personnel, and a certification record 
maintained. The certification record must include the date of inspection, the signature of the 
person who performed the inspection and the serial number, or other identifier, for the equipment 
inspected. The operator must be instructed to report any equipment defects to his supervisor and 
the use of the equipment must be discontinued until safety repairs have been completed.



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 61-30
239-825-7566

TRAINING
Hot work training for employees, appropriate to their duties, and the related hazards will be 
provided at no cost to the employee and will be conducted during working hours.

Training material will be appropriate in content and vocabulary to the educational level, literacy, and 
language of employees.

Training Components
Employees who work with or around welding, brazing, cutting, or similar operations will be 
trained in the following minimum elements:

 Compressed gas hazards and cylinder safety and storage
 Fire hazards in the workplace
 The roles and responsibilities for a fire watch while welding
 Location and use of fire extinguishers
 Housekeeping efforts around welding
 Personal protective equipment selection, fitting and use;
 Welding in confined spaces
 Basic rules for any welding technique used at work
 Protective devices like valves, backflow preventers, etc.
 Hazards associated with chemicals used in welding
 Hazards associated with light and non-visible spectrum radiation in welding

Training Records
Training records will include the following information:

 The dates of the training sessions
 The contents or a summary of the training sessions
 The names and qualifications of persons conducting the training
 The names and job titles of all persons attending the training sessions

Training records must be maintained for 3 years from the date on which the training occurred.

FORMS AND ATTACHMENTS
On the following pages, please find the following documents:

 Welding, Cutting and Brazing Checklist
 Ventilation Requirements for Welding and Cutting
 Welding, Cutting and Brazing Training Record Sheet

These forms may be reproduced freely for the purposes of implementing and maintaining a safety and 
health program.
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WELDING, CUTTING AND BRAZING CHECKLIST FOR GENERAL INDUSTRY

(A negative answer to any question indicates an area of safety or health concern.)

Installation and Operation of Oxygen-Fuel Gas Systems for Welding and Cutting

Y N N/A Date 
Correct

Question

Is acetylene generated, piped, or utilized at a pressure of 30 p.s.i. absolute pressure or less?

Have personnel in charge of the oxygen or fuel gas supply equipment been instructed and judged competent 
before being left in charge?

Is the gas content of compressed gas cylinders marked with either the chemical or the trade name of the gas?

Are cylinders stored away from radiators and other sources of heat?

Are cylinders stored inside kept in a well-ventilated, dry location at least 20 feet from highly combustible 
material?

Are cylinders stored in assigned places away from elevators, stairs, or gangways and where they will not be 
knocked over or damaged?

Are the valves of empty cylinders kept closed?

Are valve protection caps in place and hand-tight except when in use or connected for use?

Are fuel gas cylinders except those in use or attached for use, which are stored inside a building, limited to a total 
gas capacity of 2,000 cubic feet or 300 pounds of liquefied petroleum gas?

Are acetylene cylinders stored valve end up?
If oxygen cylinders are stored in outside generator houses, are they separated from the generator or carbide 
storage rooms by a gastight, noncombustible partition having a fire-resistance rating of at least one hour?

Are stored oxygen cylinders separated from fuel gas cylinders or combustible material by a minimum of 20 feet, 
or by a noncombustible barrier at least five feet high with a fire-resistance rating of at least one-half hour?

Are cylinders, cylinder valves, couplings, regulators, hose and apparatus kept free from oily or greasy 
substances?
Do you ensure that cylinders are not dropped, struck, or permitted to strike each other violently?

Do you ensure that valve-protection caps are not used for lifting cylinders from one vertical position to another?

Do you ensure that cylinders that do not have fixed hand wheels, have keys, handles, or nonadjustable wrenches 
on the valve stems while the cylinders are in service?

Are cylinder valves closed before moving cylinder and when work is finished?

Are cylinders kept away from sparks, hot slag, or flame produced by welding or cutting operations, or are fire-
resistance shields provided?

Are cylinders placed where they will not become part of an electric circuit?

Do you insure that cylinders are not used as rollers or supports, and that only proper tools are used to open 
cylinder valves?

Are fuel gas cylinders placed valve end up while in use?

Are cylinders with leaky valves or fittings taken outdoors and slowly emptied?

Are warning signs posted which prohibit open flame or other sources of ignition near cylinders with leaking fuse 
plugs or other leaking safety devices, and are the cylinders tagged?
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Manifold Systems
Y N N/A Date

Correct
Question

Do you ensure that oxygen manifolds are not located in an acetylene generator room?

Do you ensure that portable outlet headers are used indoors only for temporary service where
conditions preclude a direct supply from outlets located on the service piping system?
Is each outlet on the service piping which supplies a portable outlet header equipped with a readily
accessible shutoff valve?
Are master shutoff valves for both oxygen and fuel gas provided at the entry end of the portable outlet
header?
Are portable outlet headers provided with frames to support the equipment securely in the correct
operating position?
When acetylene cylinders are coupled in a manifold, are flash arresters installed between each
cylinder and the coupler block?
In service piping systems, are distribution lines installed and maintained in a safe operating condition?
Are emergency gas cocks or valves provided for all buildings?

Is underground pipe and tubing and outdoor ferrous pipe and tubing protected against corrosion?

General Requirements
Y N N/A Date

Correct
Question

Is flashback protection provided by an approved device that will prevent flame from passing into the
fuel gas systems?
Are hoses showing defects repaired or replaced?
Are pressure-reducing regulators used only for the gas and pressures for which they are intended?
Is the repair of regulators performed by properly instructed, skilled mechanics?
Are gauges on oxygen regulators marked “USE NO OIL”?
Are union nuts and connections on regulators inspected before use to detect faulty seats?

Acetylene Generators (if applicable)
Y N N/A Date

Correct
Question

Is ample space provided around the generator for operation and maintenance?
Are generators placed where water will not freeze, and is the use of sodium chloride to prevent
freezing prohibited?
Are portable generators located at a safe distance from the welding position?
Are the walls, floors, and roofs of outside generator houses constructed of noncombustible materials?
Are exit doors readily accessible in case of emergency?

Are generators installed inside buildings enclosed in a separate room?
Are the walls, partitions, floors, and ceilings of inside generator rooms of noncombustible construction
with a fire-resistance rating of at least one hour?
Are generator rooms or buildings well ventilated with vents located at floor and ceiling levels?

Do generator rooms or buildings have natural light during daylight hours or artificial light restricted to
electric lamps installed in a fixed position?
Are operating instructions posted in a conspicuous place near the generator or available for ready reference?
Is the generator room electrically wired in accordance with 1910.307 (hazardous locations)?
Do you ensure that the water-carbide residue mixture drained from the generator is not discharged
into sewer pipes or stored in areas near open flames?
Do you ensure that calcium carbide is kept in metal packages strong enough to prevent rupture?

Are the packages marked “Calcium Carbide - Dangerous If Not Kept Dry”?

Do you ensure that the calcium carbide stored indoors does not exceed 600 pounds and that the
storage area is dry, waterproof, and well-ventilated?
Are carbide containers that are stored outside periodically examined for conditions that could affect water or 
air tightness?
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Application, Installation and Operation of Arc welding and Cutting Equipment

Y N N/A Date
Corrected

Question

Have employees who are designated to operate arc-welding equipment been properly instructed 
and qualified?
Are open circuit (no load) voltages of arc welding and cutting machines as low as possible, 
consistent with satisfactory welding?
When open circuit voltages must be higher, are means provided to prevent the operator from making 
accidental contact with the higher voltages?
Is control apparatus enclosed on all types of arc welding machines?

Are terminals for welding leads protected from accidental electrical contact by personnel or metal 
objects?
Do you ensure that no connections for portable control devices, such as push buttons carried by the 
operator, are connected to an a.c. circuit of higher than 120 volts?
Is the frame or case of the welding machine effectively grounded and the grounding checked?

Is a separate disconnecting switch or controller provided at or near each welding machine?

Are electrode holders placed so that they cannot make electrical contact with persons, conducting 
objects, fuel, or compressed gas tanks?
Has the operator been instructed to report any equipment defect or safety hazard to his supervisor, 
and is use of the equipment discontinued until repaired by qualified personnel?
Are work and electrode lead cables frequently inspected for wear and damage, and are cables with 
damaged insulation or exposed bare conductors replaced?

Installation and Operation of Resistance Welding Equipment

Y N N/A Date
Corrected

Question

Have personnel who are designated to operate resistance welding equipment been properly 
instructed and judged competent to operate such equipment?
Are all doors and access panels of all resistance-welding machines and control panels kept locked 
and interlocked?
Has a shield guard of safety glass or suitable fire-resistant plastic been installed at the point of 
operation?
Are foot switches guarded to prevent accidental operation of the machine?

Are two or more safety emergency stop buttons provided on all special, multisport welding 
machines, including 2-post and 4-post weld presses?
Are flash welding machines equipped with hoods to control flying flash?

Are periodic inspections of the machines made by qualified maintenance personnel, and are records 
of the inspections maintained?

Fire Prevention and Protection

Y N N/A Date
Corrected

Question

Is suitable fire extinguishing equipment maintained in a state of readiness for instant use?

Are fire watches on duty whenever welding or cutting is performed in locations where a major fire 
might develop?
Before cutting or welding is permitted, is the area inspected by the individual responsible for 
authorized cutting and welding operations?

Where practicable, are all combustibles relocated at least 35 feet from the work site?

Does management recognize its responsibility for the safe usage of cutting and welding equipment 
on its property?

Do supervisors recognize their responsibilities in the safe management of welding and cutting 
operations as defined in .252(a)(2)(xiv)(A)?



GCG CONSTRUCTION IIPP

© SSC Sep-15 v1.2 IIPP 61-34
239-825-7566

Fire Prevention and Protection
Y N N/A Date

Corrected
Question

Are welders or helpers who are working on platforms, scaffolds, or runways protected against
falling by railings, safety belts, or lifelines?
Is welding cable and other equipment kept clear of passageways, ladders, and stairways?

Are helmets, hand shields, and goggles worn during all arc welding or cutting operations?

Has a hazard assessment been performed to determine if hazards are present or likely to be present?

Are employees who are exposed to the hazards created by welding, cutting, or brazing operations
protected by personal protective equipment as?
When welding or cutting is being performed in any confined space, are gas cylinders and welding
machines left outside?
Before operations are started, is heavy, portable, wheel-mounted equipment securely blocked to
prevent accidental movement?

Health Protection and Ventilation
Y N N/A Date

Corrected
Question

Where a welder must enter a confined space through a manhole or other small opening, have
means been provided for his quick removal in case of emergency?
Are ventilation or respiratory protective devices provided where necessary and do they meet OSHA
requirements?
Are employees trained to render first aid, and is first aid equipment available at all times?
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VENTILATION REQUIREMENTS FOR WELDING AND CUTTING

Metal 
Compound

Requirements

Confined Space

Requirements

Indoors

Requirements

Outdoors

Fluorine

Compound

Air replacement or airline 
respirator or self-contained 
breathing apparatus 
needed

Air sample tests to 
determine if exhaust hood, 
booth, and airline 
respirator are required

Same as indoors

Lead Zinc 
(Galvanized 
Metals)

Air replacement or airline 
respirator or self-contained 
breathing apparatus

Exhaust hood or booth Combination particulate 
and vapor and gas 
removing type respirator if 
tests indicate need

Beryllium Exhaust hood or booth and 
airline respirator if air 
sample tests indicate need

Exhaust hood or booth and 
airline respirator if air 
sample tests indicate need

Exhaust hood or booth and 
airline respirator if air 
sample tests indicate need

Cadmium

Mercury

Exhaust hood or booth and 
airline respirator if air 
sample tests indicate need

Exhaust hood or booth and 
airline respirator if air 
sample tests indicate need

Combination particulate 
and vapor and gas 
removing type respirator if 
tests indicate need

48. Airline or self-contained breathing apparatus are required in confined areas that are immediately 
hazardous to life.

49. Local exhaust hoods or booths must provide airflow of 100 linear feet per minute.
50. Mechanical ventilation at 2,000 cubic feet of air per minute per welder is required when welding 

or cutting on metals other than described above. When there is less than 10,000 cubic feet of 
space per welder; or where the ceiling height is less than 16 feet; or in confined spaces or where 
structural barriers (such as partitions or balconies) significantly obstruct cross ventilation. 
1910.252(c)(2)(i)(A) through (C).

Note: Mechanical ventilation is necessary when an exhaust hood or fixed booth provide for a 
rate of airflow sufficient to maintain a velocity away from the welder or not less than 100 linear feet 
per minute.
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HOT WORK PERMIT

This permit is required for operations that involve open flames or that produce sparks or heat 
outside of designated areas, including, but not limited to brazing, cutting, welding and grinding.

Date: _____________________________________

Task: _____________________________________

Location: __________________________________

Person Doing Hot Work:

__________________________________________

Precautions have been taken to prevent fire and 
to control hazards present in the above location 
for the job described, and hot work may 
commence.

Authorizing Individual (sign please):

___________________________________________

Person Doing Hot Work (sign please):

___________________________________________

Fire Watch (sign please):

___________________________________________

Start:

Date:                                  Time:

Finish:

Date:                                  Time:

FIRE WATCH SIGNOFF

Work was fire safe through the entire watch period. The area was monitored for ____ minutes (at least 30) to 
ensure fire safety.

Fire Watch (sign please):

___________________________________________
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Acknowledgement & Notes

DISCLAIMER
OSHA’s “Safety and Health Regulations” are continuously being reinterpreted. Therefore, Safety 
Services Company is unable to completely guarantee the exactness of the information conveyed in 
this publication. Safety Services Company assumes no responsibility and shall be held harmless for 
any inaccuracies or omissions contained within this pocket manual and shall not be held liable to any 
extent or form for any injury or loss resulting from the manner in which this information is interpreted 
and/or applied.

Careful effort has been dedicated in order to provide a simplified, understandable explanation of 
OSHA regulations based on currently available information. This “Injury & Illness Prevention Program” 
is distributed with the agreement that Safety Services Company is not employed in providing legal or 
other specialized business services. Should expert assistance be required, retain the services of a 
competent professional.
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EMPLOYEE SIGNOFF
This is to certify that I have received a copy of the Company Injury & Illness Prevention Manual.

I have read these instructions, understand them, and will comply with them while working for the 
Company. 

I understand that failure to abide by these rules may result in disciplinary action and possible 
termination of my employment with GCG Construction

I also understand that I am to report any injury to my foreman or superintendent immediately and 
report all safety hazards.

I further understand that I have the following “Safety Rights”:

 I am not required to work in any area I feel is not safe.
 I am entitled to information on any hazardous material or chemical I am exposed to while 

working.
 I will not be discriminated against for reporting safety concerns.

Employee Name Signature Date

Supervisor Name Signature Date

cc: Employee File


