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CASTNET SITE HEALTH AND SAFETY PLAN ACKNOWLEDGEMENT 
 
I acknowledge that I understand the requirements of the CASTNET Site Health and Safety Plan (Revised June 2007) 
and agree to abide by the procedures and limitations specified. I also acknowledge that I have been given an 
opportunity to have my questions concerning the CASTNET Site Health and Safety Plan and its requirements 
answered prior to performing field activities. Health and safety training and medical surveillance requirements 
applicable to my field activities at this site are current and will not expire during on-site activities. 
 
 SIGNATURE      EMPLOYEE NUMBER  DATE 
 
 
 
___________________________________ ______________________________ ____________ 
 
 
___________________________________ ______________________________ ____________ 
 
 
___________________________________ ______________________________ ____________ 
 
 
___________________________________ ______________________________ ____________ 
 
 
___________________________________ ______________________________ ____________ 
 
 
___________________________________ ______________________________ ____________ 
 

 
SUBCONTRACTORS 
 
I have provided subcontractors who will be performing field activities on this site with a copy of this Site Health 
and Safety Plan. I have also informed the subcontractors that OSHA Standards 29 CFR 1910.1200, 29 CFR 
1910.147 and 29 CFR 1910.66 (included as Appendices) applies to their field activities. 
 
 
__________________________________________________________________________________ 
   Project Manager       Date    
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GENERAL SAFETY RULES FOR CASTNET SITES 
 
To maintain personal safety and ensure that the emergency response procedures can be effectively implemented, 
the following general safety rules and practices will be used at all CASTNET monitoring sites: 

1. Common sense should prevail at all times. Each individual is responsible for safely carrying out 
assigned tasks so as to not endanger themselves or others around them.  

2. No horseplay, drugs, alcohol, or firearms are permitted onsite and will result in immediate 
disciplinary procedures that may include termination of employment if observed. 

3. Site work and driving will normally be accomplished between 7 a.m. to 10 p.m. to allow the greatest 
possibility of obtaining help in an emergency. Work outside of these hours is discouraged but may 
occasionally be conducted at the discretion of the individual employee in consultation with the 
CASTNET Field Operations Manager (FOM). Field equipment Specialists are also responsible for 
maintaining routine communication with the CASTNET FOM. 

4. No eating or drinking will be permitted within the monitoring site while handling any sampling media 
or while working on electrical equipment. 

5. No smoking within the shelter or within 50 feet of any site equipment. Any individual smoking in the 
vicinity of the site shall observe appropriate local precautions against grass fires and forest fires. 

6. Safety belts shall be worn in all vehicles. The belts should be completely secured before the vehicle is 
put into gear and moved for any distance. 

7. Injuries will be reported immediately to the employees’ direct supervisor, the Health and Safety 
Representative, and the Work Assignment Manager. 

8. Work directed by MACTEC shall be performed by a MACTEC employee, MACTEC consultant, or 
MACTEC subcontractor. Visitors to the site shall be directed to a safe distance from the work being 
performed by MACTEC, its consultants, or its subcontractors. 

9. Emergency routes, telephone numbers of local authorities, and location of the nearest medical facility 
must be posted in a conspicuous location onsite. 

 
All accidents must be reported to the Health and Safety Officer immediately. The Health and Safety Officer will 
then report all accident information to the Project Manager and the CASTNET Health and Safety Manager. 
Prompt reporting is essential for the prevention of future incidents in addition to the well being of the affected 
individual or individuals. 
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1.0 INTRODUCTION AND OVERVIEW 
 
This HASP addresses the health and safety concerns and potential hazards associated with work tasks at the 
CASTNET sites.  The HASP was specifically developed for the protection of individuals of the CASTNET field 
crew while working at these sites.  This HASP and the CASTNET Corporate Health & Safety Program Manual 
constitute CASTNET's site health and safety program.  
 
1.1 PROJECT INFORMATION 
 PROJECT:     Clean Air Status and Trends Network (CASTNET) 
 
 MACTEC Project Number:  6064079000 
 
 LOCATION:  Currently, over 50 sites located throughout the United States and Canada. 
 
1.2 PROJECT STAFFING 

Project Manager    H. Kemp Howell  352-333-6612 
Field Operations Manager   Mark G. Hodges  352-333-3610 
Health and Safety Officer   Mark C. Diblin   352-332-3318 
  
 

1.3 SUBCONTRACTORS 
*Individual Site Operators 
Air Quality Services 

 
 *Typically employed by AVPOL International LLC or a state university system.  
 
1.4 SITE DESCRIPTION AND HISTORY 
The CASTNET project currently consists of about 50 meteorological and air quality monitoring sites located 
throughout the continental United States and Canada.  These sites involve monitoring air filter concentrations (dry 
deposition), meteorological parameters, visibility, and other parameters.  The project uses site operators (usually 
private individuals) who change media and inspect equipment weekly and Field Equipment Specialists 
(CASTNET employees) who calibrate and repair the sites biannually. 
 
1.5 SITE TASK ASSIGNMENTS 
Project tasks are primarily performed by Field Equipment Specialists and the FOM with occasional participation 
by the Project Manager and the Work Assignment Manager. 
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Work assignment tasks are described as follows: 
 

Task Description 

Audit Monitoring Systems Each meteorological and ambient measurement system is challenged with a known 
standard.  The system response is recorded and compared with allowable tolerances. 

Calibrate and Repair 
Monitoring Systems 

Systems with out-of-tolerance response are adjusted and, in some cases, repaired or 
replaced. 

Install Monitoring Systems As program needs arise, new systems are installed in the field and subjected to an 
initial calibration.  Installations range from adding a new plug-in component to 
setting up new shelters, power and phone service, and buried signal lines. 

All Tasks Measurements include: wind direction, wind speed, temperature, rainfall, wetness, 
relative humidity, solar radiation, ozone, and filter flow rate. 

 



Clean Air Status and Trends Network   Site Health and Safety Plan 

P:\ECM\P\CASTNET2\QAPP 4.0\AA - A1-A12 QAPP 4.1\5\4.1 Appendix 5 HASP 2007.doc MACTEC Engineering and Consulting, Inc. 7

2.0 PERSONAL PROTECTIVE EQUIPMENT 
 
2.1 SAFETY GLASSES  
Safety glasses shall be worn while soldering, while using any power tools or striking tools (e.g., hammering), and 
during any other activity that may cause particles, liquids, or gases to be ejected from the work surface.  
CASTNET will provide prescription safety glasses (up to one set per 18-month period) to any field team member 
(as required).  Replacement of prescription safety glasses shall be the responsibility of the individual employee. 
 
2.2 HARD HATS AND GLASSES  
Hard hats and glasses shall be worn in the vicinity of any tower when any other personnel are climbing or 
working above head level. Hard hats and glasses will be kept at each site. 
 
2.3 SAFETY SHOES  
Safety shoes shall be worn during any activities that may present a foot injury hazard (e.g., mowing, heavy 
equipment operation, or shelter placement). It is the responsibility of the individual to have safety shoes available 
during each field effort.   
 
2.4 LIFELINES AND HARNESSES  
Lifelines and harnesses or belts shall be worn as set forth in Section 3.5. 
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3.0 SAFETY OPERATING PROCEDURES 
 

1. GENERAL 
2. Common sense should prevail at all times.  Each individual is responsible for safely carrying out 

assigned tasks so as to not endanger themselves or others around them.  Field equipment specialists 
are also responsible for maintaining routine communication with the CASTNET FOM. 

3. Site work and driving will normally be accomplished between 7 a.m. to 10 p.m. to allow the greatest 
possibility of obtaining help in an emergency.  Work outside of these hours is discouraged but may 
occasionally be conducted at the discretion of the individual employee in consultation with the FOM. 

4. No eating or drinking will be permitted within the monitoring site while handling any sampling media 
or working on electrical equipment.  

5. No smoking within the shelter or within 50 feet (ft) of any site equipment.  Any individual smoking 
in the vicinity of the site shall observe appropriate local precautions against grass fires and forest 
fires. 

6. Safety belts shall be worn in all vehicles.  The belts should be completely secured before the vehicle 
is put into gear and moved for any distance. 

7. Injuries will be reported immediately to the employee's direct supervisor, the Health and Safety 
Representative and the Work Assignment Manager. 

8. Work directed by MACTEC shall be performed by a MACTEC employee, MACTEC consultant, or 
MACTEC subcontractor.  

9. Authorized visitors to the site shall be directed to a safe distance from the work being performed by 
MACTEC, its consultants, or its subcontractors.  

10. Animals are not permitted inside the site boundary.  
 
3.1 EQUIPMENT AND SUPPLIES 

1. Only safety equipment that meets or exceeds ANSI standards shall be used. 
2. A 16-unit first aid kit and a 1-A 10-BC rated fire extinguisher will be installed at each site shelter.  

Field personnel will routinely and regularly check the stock conditions of the first aid kit and the 
charge condition of the fire extinguisher.  Any deficiencies will be reported to the FOM. 

3. Emergency routes, telephone numbers of local authorities, and the location of the nearest medical 
facility shall be posted in a conspicuous location onsite. 

 
3.2 WEATHER HAZARDS 

1. No outdoor activity will take place during lightning, hail storms, heavy rain, blizzard conditions, or 
any other weather conditions that, in the opinion of the individual employee, represent an 
unreasonable hazard.  Before arriving at each site, local conditions should be assessed to avoid danger 
from avalanche, wildfire, or other natural hazards. 

2. Tower activity should be restricted to the daylight hours unless adequate lighting is provided for those 
working on the tower. 

 
3.3 ELECTRICAL HAZARDS 

1. No eating or drinking will be permitted in the vicinity of any piece of electrical equipment which has 
its cover removed. 
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2. Jewelry such as, rings, watches, bracelets, and necklaces shall not be worn while working inside 
electrical equipment. 

3. Power supplies or other high voltage devices shall not be repaired in the field but replaced with the 
power source disconnected or the power shut off at the breaker in the electrical panel. Lock out/Tag 
out procedures (See Appendix C 29 CFR 1910.147) will be utilized to ensure that the power supply 
remains secure against accidental activation when more than one person is present at the site. 

4. When there is a chance that activation of an electrical circuit can produce physical harm or death, 
then the device shall be tagged identifying such information. 

 
3.4 TOWER SAFETY 

1. No tower shall be climbed, or in the case of towers not equipped with mechanical aids designed for 
operation by one person (e.g., winches or tilt mechanisms), no tower shall be lowered or raised unless 
a second CASTNET employee, subcontractor, contracted site operator consultant, or employee of the 
client capable of acting as a safety backup is onsite and within sight and hearing distance. 

2. Individuals working above the ground shall secure themselves to the tower with a lifeline and safety 
harness or belt.  This equipment will be provided by CASTNET and inspected prior to use in the 
field. See Appendix D 29CFR 1910.66AppC for inspection and maintenance guidelines. 

3. The tower shall not be climbed in high winds, if ice has accumulated on the tower, or if an electrical 
storm is imminent. 

 
3.5 OTHER RULES 
Safety regulations specified by any client or for any facility at which work is performed will be observed.  The 
Project Manager will determine these requirements and take steps to ensure compliance. 
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4.0 PROJECT AND SITE SPECIFIC TRAINING 
 
CASTNET Field Equipment Specialists who have not completed the following training requirements, will not be 
given any field assignments: 

• Hazardous Communications Class as set forth in 29 Code of Federal Regulations (CFR) 1910.120, 
• First Aid and CPR Training, and 
• National Safety Council Defensive Driving Course. 
• Lockout/Tagout as set forth in 29 CFR 1910.147. 

 
All field personnel will repeat CPR training annually and First Aid training every 3 years. CASTNET employees 
will not be given a field assignment if more than 1 month has passed since certification has lapsed for the courses. 
 
It is the responsibility of the Work Assignment Manager to ensure the availability of the required courses and to 
coordinate employee availability with individual supervisors. 
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5.0 PROJECT AND SITE SPECIFIC MEDICAL REQUIREMENTS 
 
CASTNET standard medical monitoring does not apply to this project. 
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6.0 EMERGENCY PROCEDURES 
 
6.1 MEDICAL EMERGENCY 
Initiate first aid and seek professional medical attention for the injured person immediately.  Take the injured 
person to a hospital emergency room or call an ambulance, as necessary.   
 
As soon as possible, notify the injured employee's direct supervisor and the FOM or designee at MACTEC. 
 
[Note: The instructions given below are for MACTEC employees only. Employees of AVPOL International 
LLC, individual state university systems, or anyone employed through a business entity other than MACTEC 
must contact their employer to report the accident and file all necessary forms after first attending to the injury 
and seeking professional medical help.] 
 
The injured employee’s supervisor, with the aid of the local Health and Safety Manager (LHSM), should prepare 
and submit an Accident Report Form within 24 hours. The LHSM will notify the Workers Compensation 
Insurance Company immediately if the accident will involve medical costs or lost time.   
 
Send a copy of the Accident Report to the Regional Health and Safety Manager, Corporate Health and Safety 
Manager, Corporate Claims Officer, and Human Resources. 
 
6.2 HOSPITAL ROUTE DIRECTIONS AND MAP 
Directions to local hospitals and clinics are posted inside each site shelter and are part of the site information 
notebooks carried by all field staff.  Hospital directions and emergency information (i.e., phone numbers) on each 
site is contained in Appendix A. 
 
6.3 EMERGENCY INFORMATION 
Local emergency contacts and telephone numbers are posted inside each site shelter and are part of the site 
information notebooks carried by all field staff. 
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Appendix B 
 

OSHA Regulations  
(Standards – 29 CFR) 

 
 

The control of hazardous energy (lockout/tagout). – 1910.147
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Regulations (Standards - 29 CFR)  
The control of hazardous energy (lockout/tagout). - 1910.147  

• Part Number: 1910 
• Part Title: Occupational Safety and Health Standards 
• Subpart: J 
• Subpart Title: General Environmental Controls 
• Standard Number: 1910.147 
• Title: The control of hazardous energy (lockout/tagout). 
  
• Appendix: A  

1910.147(a)  
Scope, application and purpose - 
1910.147(a)(1)  
Scope 
1910.147(a)(1)(i)  
This standard covers the servicing and maintenance of machines and equipment in which the 
unexpected energization or start up of the machines or equipment, or release of stored energy could 
cause injury to employees. This standard establishes minimum performance requirements for the control 
of such hazardous energy. 
1910.147(a)(1)(ii)  
This standard does not cover the following: 
1910.147(a)(1)(ii)(A)  
Construction, agriculture and maritime employment; 
1910.147(a)(1)(ii)(B)  
Installations under the exclusive control of electric utilities for the purpose of power generation, 
transmission and distribution, including related equipment for communication or metering; and 
1910.147(a)(1)(ii)(C)  
Exposure to electrical hazards from work on, near, or with conductors or equipment in electric 
utilization installations, which is covered by Subpart S of this part; and 
..1910.147(a)(1)(ii)(D) 
 
1910.147(a)(1)(ii)(D)  
Oil and gas well drilling and servicing. 
1910.147(a)(2)  
Application. 
1910.147(a)(2)(i)  
This standard applies to the control of energy during servicing and/or maintenance of machines and 
equipment. 
1910.147(a)(2)(ii)  
Normal production operations are not covered by this standard (See Subpart O of this Part). Servicing 
and/or maintenance which takes place during normal production operations is covered by this standard 
only if: 
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1910.147(a)(2)(ii)(A)  
An employee is required to remove or bypass a guard or other safety device; or 
1910.147(a)(2)(ii)(B)  
An employee is required to place any part of his or her body into an area on a machine or piece of 
equipment where work is actually performed upon the material being processed (point of operation) or 
where an associated danger zone exists during a machine operating cycle. 

Note: Exception to paragraph (a)(2)(ii): Minor tool changes and adjustments, and other minor 
servicing activities, which take place during normal production operations, are not covered by this 
standard if they are routine, repetitive, and integral to the use of the equipment for production, provided 
that the work is performed using alternative measures which provide effective protection (See Subpart O 
of this Part). 
1910.147(a)(2)(iii)  
This standard does not apply to the following: 
..1910.147(a)(2)(iii)(A) 
 
1910.147(a)(2)(iii)(A)  
Work on cord and plug connected electric equipment for which exposure to the hazards of unexpected 
energization or start up of the equipment is controlled by the unplugging of the equipment from the 
energy source and by the plug being under the exclusive control of the employee performing the 
servicing or maintenance. 
1910.147(a)(2)(iii)(B)  
Hot tap operations involving transmission and distribution systems for substances such as gas, steam, 
water or petroleum products when they are performed on pressurized pipelines, provided that the 
employer demonstrates that- 
1910.147(a)(2)(iii)(B)(1)  
continuity of service is essential; 
1910.147(a)(2)(iii)(B)(2)  
shutdown of the system is impractical; and 
1910.147(a)(2)(iii)(B)(3)  
documented procedures are followed, and special equipment is used which will provide proven effective 
protection for employees. 
1910.147(a)(3)  
Purpose. 
1910.147(a)(3)(i)  
This section requires employers to establish a program and utilize procedures for affixing appropriate 
lockout devices or tagout devices to energy isolating devices, and to otherwise disable machines or 
equipment to prevent unexpected energization, start up or release of stored energy in order to prevent 
injury to employees. 
1910.147(a)(3)(ii)  
When other standards in this part require the use of lockout or tagout, they shall be used and 
supplemented by the procedural and training requirements of this section. 
1910.147(b)  
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Definitions applicable to this section. 

Affected employee. An employee whose job requires him/her to operate or use a machine or equipment 
on which servicing or maintenance is being performed under lockout or tagout, or whose job requires 
him/her to work in an area in which such servicing or maintenance is being performed. 

Authorized employee. A person who locks out or tags out machines or equipment in order to perform 
servicing or maintenance on that machine or equipment. An affected employee becomes an authorized 
employee when that employee's duties include performing servicing or maintenance covered under this 
section. 

Capable of being locked out. An energy isolating device is capable of being locked out if it has a hasp 
or other means of attachment to which, or through which, a lock can be affixed, or it has a locking 
mechanism built into it. Other energy isolating devices are capable of being locked out, if lockout can be 
achieved without the need to dismantle, rebuild, or replace the energy isolating device or permanently 
alter its energy control capability. 

Energized. Connected to an energy source or containing residual or stored energy. 

Energy isolating device. A mechanical device that physically prevents the transmission or release of 
energy, including but not limited to the following: A manually operated electrical circuit breaker; a 
disconnect switch; a manually operated switch by which the conductors of a circuit can be disconnected 
from all ungrounded supply conductors, and, in addition, no pole can be operated independently; a line 
valve; a block; and any similar device used to block or isolate energy. Push buttons, selector switches 
and other control circuit type devices are not energy isolating devices. 

Energy source. Any source of electrical, mechanical, hydraulic, pneumatic, chemical, thermal, or other 
energy. 

Hot tap. A procedure used in the repair, maintenance and services activities which involves welding on 
a piece of equipment (pipelines, vessels or tanks) under pressure, in order to install connections or 
appurtenances. it is commonly used to replace or add sections of pipeline without the interruption of 
service for air, gas, water, steam, and petrochemical distribution systems. 

Lockout. The placement of a lockout device on an energy isolating device, in accordance with an 
established procedure, ensuring that the energy isolating device and the equipment being controlled 
cannot be operated until the lockout device is removed. 

Lockout device. A device that utilizes a positive means such as a lock, either key or combination type, 
to hold an energy isolating device in the safe position and prevent the energizing of a machine or 
equipment. Included are blank flanges and bolted slip blinds. 

Normal production operations. The utilization of a machine or equipment to perform its intended 
production function. 

Servicing and/or maintenance. Workplace activities such as constructing, installing, setting up, 
adjusting, inspecting, modifying, and maintaining and/or servicing machines or equipment. These 
activities include lubrication, cleaning or unjamming of machines or equipment and making adjustments 
or tool changes, where the employee may be exposed to the unexpected energization or startup of the 
equipment or release of hazardous energy. 

Setting up. Any work performed to prepare a machine or equipment to perform its normal production 
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operation. 

Tagout. The placement of a tagout device on an energy isolating device, in accordance with an 
established procedure, to indicate that the energy isolating device and the equipment being controlled 
may not be operated until the tagout device is removed. 

Tagout device. A prominent warning device, such as a tag and a means of attachment, which can be 
securely fastened to an energy isolating device in accordance with an established procedure, to indicate 
that the energy isolating device and the equipment being controlled may not be operated until the tagout 
device is removed. 
..1910.147(c) 
 
1910.147(c)  
General - 
1910.147(c)(1)  
Energy control program. The employer shall establish a program consisting of energy control 
procedures, employee training and periodic inspections to ensure that before any employee performs any 
servicing or maintenance on a machine or equipment where the unexpected energizing, startup or 
release of stored energy could occur and cause injury, the machine or equipment shall be isolated from 
the energy source and rendered inoperative. 
1910.147(c)(2)  
Lockout/tagout. 
1910.147(c)(2)(i)  
If an energy isolating device is not capable of being locked out, the employer's energy control program 
under paragraph (c)(1) of this section shall utilize a tagout system. 
1910.147(c)(2)(ii)  
If an energy isolating device is capable of being locked out, the employer's energy control program 
under paragraph (c)(1) of this section shall utilize lockout, unless the employer can demonstrate that the 
utilization of a tagout system will provide full employee protection as set forth in paragraph (c)(3) of 
this section. 
1910.147(c)(2)(iii)  
After January 2, 1990, whenever replacement or major repair, renovation or modification of a machine 
or equipment is performed, and whenever new machines or equipment are installed, energy isolating 
devices for such machine or equipment shall be designed to accept a lockout device. 
1910.147(c)(3)  
Full employee protection. 
1910.147(c)(3)(i)  
When a tagout device is used on an energy isolating device which is capable of being locked out, the 
tagout device shall be attached at the same location that the lockout device would have been attached, 
and the employer shall demonstrate that the tagout program will provide a level of safety equivalent to 
that obtained by using a lockout program. 
..1910.147(c)(3)(ii) 
 
1910.147(c)(3)(ii)  
In demonstrating that a level of safety is achieved in the tagout program which is equivalent to the level 
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of safety obtained by using a lockout program, the employer shall demonstrate full compliance with all 
tagout-related provisions of this standard together with such additional elements as are necessary to 
provide the equivalent safety available from the use of a lockout device. Additional means to be 
considered as part of the demonstration of full employee protection shall include the implementation of 
additional safety measures such as the removal of an isolating circuit element, blocking of a controlling 
switch, opening of an extra disconnecting device, or the removal of a valve handle to reduce the 
likelihood of inadvertent energization. 
1910.147(c)(4)  
Energy control procedure. 
1910.147(c)(4)(i)  
Procedures shall be developed, documented and utilized for the control of potentially hazardous energy 
when employees are engaged in the activities covered by this section. 

Note: Exception: The employer need not document the required procedure for a particular machine or 
equipment, when all of the following elements exist: (1) The machine or equipment has no potential for 
stored or residual energy or reaccumulation of stored energy after shut down which could endanger 
employees; (2) the machine or equipment has a single energy source which can be readily identified and 
isolated; (3) the isolation and locking out of that energy source will completely deenergize and 
deactivate the machine or equipment; (4) the machine or equipment is isolated from that energy source 
and locked out during servicing or maintenance; (5) a single lockout device will achieve a locker-out 
condition; (6) the lockout device is under the exclusive control of the authorized employee performing 
the servicing or maintenance; (7) the servicing or maintenance does not create hazards for other 
employees; and (8) the employer, in utilizing this exception, has had no accidents involving the 
unexpected activation or reenergization of the machine or equipment during servicing or maintenance. 
1910.147(c)(4)(ii)  
The procedures shall clearly and specifically outline the scope, purpose, authorization, rules, and 
techniques to be utilized for the control of hazardous energy, and the means to enforce compliance 
including, but not limited to, the following: 
1910.147(c)(4)(ii)(A)  
A specific statement of the intended use of the procedure; 
1910.147(c)(4)(ii)(B)  
Specific procedural steps for shutting down, isolating, blocking and securing machines or equipment to 
control hazardous energy; 
1910.147(c)(4)(ii)(C)  
Specific procedural steps for the placement, removal and transfer of lockout devices or tagout devices 
and the responsibility for them; and 
..1910.147(c)(4)(ii)(D) 
 
1910.147(c)(4)(ii)(D)  
Specific requirements for testing a machine or equipment to determine and verify the effectiveness of 
lockout devices, tagout devices, and other energy control measures. 
1910.147(c)(5)  
Protective materials and hardware. 
1910.147(c)(5)(i)  
Locks, tags, chains, wedges, key blocks, adapter pins, self-locking fasteners, or other hardware shall be 
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provided by the employer for isolating, securing or blocking of machines or equipment from energy 
sources. 
1910.147(c)(5)(ii)  
Lockout devices and tagout devices shall be singularly identified; shall be the only devices(s) used for 
controlling energy; shall not be used for other purposes; and shall meet the following requirements: 
1910.147(c)(5)(ii)(A)  
Durable. 
1910.147(c)(5)(ii)(A)(1)  
Lockout and tagout devices shall be capable of withstanding the environment to which they are exposed 
for the maximum period of time that exposure is expected. 
1910.147(c)(5)(ii)(A)(2)  
Tagout devices shall be constructed and printed so that exposure to weather conditions or wet and damp 
locations will not cause the tag to deteriorate or the message on the tag to become illegible. 
1910.147(c)(5)(ii)(A)(3)  
Tags shall not deteriorate when used in corrosive environments such as areas where acid and alkali 
chemicals are handled and stored. 
..1910.147(c)(5)(ii)(B) 
 
1910.147(c)(5)(ii)(B)  
Standardized. Lockout and tagout devices shall be standardized within the facility in at least one of the 
following criteria: Color; shape; or size; and additionally, in the case of tagout devices, print and format 
shall be standardized. 
1910.147(c)(5)(ii)(C)  
Substantial - 
1910.147(c)(5)(ii)(C)(1)  
Lockout devices. Lockout devices shall be substantial enough to prevent removal without the use of 
excessive force or unusual techniques, such as with the use of bolt cutters or other metal cutting tools. 
1910.147(c)(5)(ii)(C)(2)  
Tagout devices. Tagout devices, including their means of attachment, shall be substantial enough to 
prevent inadvertent or accidental removal. Tagout device attachment means shall be of a non-reusable 
type, attachable by hand, self-locking, and non-releasable with a minimum unlocking strength of no less 
than 50 pounds and having the general design and basic characteristics of being at least equivalent to a 
one-piece, all environment-tolerant nylon cable tie. 
1910.147(c)(5)(ii)(D)  
Identifiable. Lockout devices and tagout devices shall indicate the identity of the employee applying 
the device(s). 
1910.147(c)(5)(iii)  
Tagout devices shall warn against hazardous conditions if the machine or equipment is energized and 
shall include a legend such as the following: Do Not Start. Do Not Open. Do Not Close. Do Not 
Energize. Do Not Operate. 
..1910.147(c)(6) 
 
1910.147(c)(6)  
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Periodic inspection. 
1910.147(c)(6)(i)  
The employer shall conduct a periodic inspection of the energy control procedure at least annually to 
ensure that the procedure and the requirements of this standard are being followed. 
1910.147(c)(6)(i)(A)  
The periodic inspection shall be performed by an authorized employee other than the ones(s) utilizing 
the energy control procedure being inspected. 
1910.147(c)(6)(i)(B)  
The periodic inspection shall be conducted to correct any deviations or inadequacies identified. 
1910.147(c)(6)(i)(C)  
Where lockout is used for energy control, the periodic inspection shall include a review, between the 
inspector and each authorized employee, of that employee's responsibilities under the energy control 
procedure being inspected. 
1910.147(c)(6)(i)(D)  
Where tagout is used for energy control, the periodic inspection shall include a review, between the 
inspector and each authorized and affected employee, of that employee's responsibilities under the 
energy control procedure being inspected, and the elements set forth in paragraph (c)(7)(ii) of this 
section. 
..1910.147(c)(6)(ii) 
 
1910.147(c)(6)(ii)  
The employer shall certify that the periodic inspections have been performed. The certification shall 
identify the machine or equipment on which the energy control procedure was being utilized, the date of 
the inspection, the employees included in the inspection, and the person performing the inspection. 
1910.147(c)(7)  
Training and communication. 
1910.147(c)(7)(i)  
The employer shall provide training to ensure that the purpose and function of the energy control 
program are understood by employees and that the knowledge and skills required for the safe 
application, usage, and removal of the energy controls are acquired by employees. The training shall 
include the following: 
1910.147(c)(7)(i)(A)  
Each authorized employee shall receive training in the recognition of applicable hazardous energy 
sources, the type and magnitude of the energy available in the workplace, and the methods and means 
necessary for energy isolation and control. 
1910.147(c)(7)(i)(B)  
Each affected employee shall be instructed in the purpose and use of the energy control procedure. 
1910.147(c)(7)(i)(C)  
All other employees whose work operations are or may be in an area where energy control procedures 
may be utilized, shall be instructed about the procedure, and about the prohibition relating to attempts to 
restart or reenergize machines or equipment which are locked out or tagged out. 
1910.147(c)(7)(ii)  
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When tagout systems are used, employees shall also be trained in the following limitations of tags: 
..1910.147(c)(7)(ii)(A) 
 
1910.147(c)(7)(ii)(A)  
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. 
1910.147(c)(7)(ii)(B)  
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. 
1910.147(c)(7)(ii)(C)  
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. 
1910.147(c)(7)(ii)(D)  
Tags and their means of attachment must be made of materials which will withstand the environmental 
conditions encountered in the workplace. 
1910.147(c)(7)(ii)(E)  
Tags may evoke a false sense of security, and their meaning needs to be understood as part of the overall 
energy control program. 
1910.147(c)(7)(ii)(F)  
Tags must be securely attached to energy isolating devices so that they cannot be inadvertently or 
accidentally detached during use. 
1910.147(c)(7)(iii)  
Employee retraining. 
..1910.147(c)(7)(iii)(A) 
 
1910.147(c)(7)(iii)(A)  
Retraining shall be provided for all authorized and affected employees whenever there is a change in 
their job assignments, a change in machines, equipment or processes that present a new hazard, or when 
there is a change in the energy control procedures. 
1910.147(c)(7)(iii)(B)  
Additional retraining shall also be conducted whenever a periodic inspection under paragraph (c)(6) of 
this section reveals, or whenever the employer has reason to believe that there are deviations from or 
inadequacies in the employee's knowledge or use of the energy control procedures. 
1910.147(c)(7)(iii)(C)  
The retraining shall reestablish employee proficiency and introduce new or revised control methods and 
procedures, as necessary. 
1910.147(c)(7)(iv)  
The employer shall certify that employee training has been accomplished and is being kept up to date. 
The certification shall contain each employee's name and dates of training. 
1910.147(c)(8)  
Energy isolation. Lockout or tagout shall be performed only by the authorized employees who are 
performing the servicing or maintenance. 
1910.147(c)(9)  
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Notification of employees. Affected employees shall be notified by the employer or authorized 
employee of the application and removal of lockout devices or tagout devices. Notification shall be 
given before the controls are applied, and after they are removed from the machine or equipment. 
..1910.147(d) 
 
1910.147(d)  
Application of control. The established procedures for the application of energy control (the lockout or 
tagout procedures) shall cover the following elements and actions and shall be done in the following 
sequence: 
1910.147(d)(1)  
Preparation for shutdown. Before an authorized or affected employee turns off a machine or 
equipment, the authorized employee shall have knowledge of the type and magnitude of the energy, the 
hazards of the energy to be controlled, and the method or means to control the energy. 
1910.147(d)(2)  
Machine or equipment shutdown. The machine or equipment shall be turned off or shut down using 
the procedures established for the machine or equipment. An orderly shutdown must be utilized to avoid 
any additional or increased hazard(s) to employees as a result of the equipment stoppage. 
1910.147(d)(3)  
Machine or equipment isolation. All energy isolating devices that are needed to control the energy to 
the machine or equipment shall be physically located and operated in such a manner as to isolate the 
machine or equipment from the energy source(s). 
1910.147(d)(4)  
Lockout or tagout device application. 
1910.147(d)(4)(i)  
Lockout or tagout devices shall be affixed to each energy isolating device by authorized employees. 
..1910.147(d)(4)(ii) 
 
1910.147(d)(4)(ii)  
Lockout devices, where used, shall be affixed in a manner to that will hold the energy isolating devices 
in a "safe" or "off" position. 
1910.147(d)(4)(iii)  
Tagout devices, where used, shall be affixed in such a manner as will clearly indicate that the operation 
or movement of energy isolating devices from the "safe" or "off" position is prohibited. 
1910.147(d)(4)(iii)(A)  
Where tagout devices are used with energy isolating devices designed with the capability of being 
locked, the tag attachment shall be fastened at the same point at which the lock would have been 
attached. 
1910.147(d)(4)(iii)(B)  
Where a tag cannot be affixed directly to the energy isolating device, the tag shall be located as close as 
safely possible to the device, in a position that will be immediately obvious to anyone attempting to 
operate the device. 
1910.147(d)(5)  
Stored energy. 
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1910.147(d)(5)(i)  
Following the application of lockout or tagout devices to energy isolating devices, all potentially 
hazardous stored or residual energy shall be relieved, disconnected, restrained, and otherwise rendered 
safe. 
..1910.147(d)(5)(ii) 
 
1910.147(d)(5)(ii)  
If there is a possibility of reaccumulation of stored energy to a hazardous level, verification of isolation 
shall be continued until the servicing or maintenance is completed, or until the possibility of such 
accumulation no longer exists. 
1910.147(d)(6)  
Verification of isolation. Prior to starting work on machines or equipment that have been locked out or 
tagged out, the authorized employee shall verify that isolation and deenergization of the machine or 
equipment have been accomplished. 
1910.147(e)  
Release from lockout or tagout. Before lockout or tagout devices are removed and energy is restored 
to the machine or equipment, procedures shall be followed and actions taken by the authorized 
employee(s) to ensure the following: 
1910.147(e)(1)  
The machine or equipment. The work area shall be inspected to ensure that nonessential items have 
been removed and to ensure that machine or equipment components are operationally intact. 
1910.147(e)(2)  
Employees. 
1910.147(e)(2)(i)  
The work area shall be checked to ensure that all employees have been safely positioned or removed. 
1910.147(e)(2)(ii)  
After lockout or tagout devices have been removed and before a machine or equipment is started, 
affected employees shall be notified that the lockout or tagout device(s) have been removed.  
1910.147(e)(3)  
Lockout or tagout devices removal. Each lockout or tagout device shall be removed from each energy 
isolating device by the employee who applied the device. Exception to paragraph (e)(3): When the 
authorized employee who applied the lockout or tagout device is not available to remove it, that device 
may be removed under the direction of the employer, provided that specific procedures and training for 
such removal have been developed, documented and incorporated into the employer's energy control 
program. The employer shall demonstrate that the specific procedure provides equivalent safety to the 
removal of the device by the authorized employee who applied it. The specific procedure shall include 
at least the following elements: 
1910.147(e)(3)(i)  
Verification by the employer that the authorized employee who applied the device is not at the facility: 
1910.147(e)(3)(ii)  
Making all reasonable efforts to contact the authorized employee to inform him/her that his/her lockout 
or tagout device has been removed; and 
1910.147(e)(3)(iii)  
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Ensuring that the authorized employee has this knowledge before he/she resumes work at that facility. 
..1910.147(f) 
 
1910.147(f)  
Additional requirements. 
1910.147(f)(1)  
Testing or positioning of machines, equipment or components thereof. In situations in which 
lockout or tagout devices must be temporarily removed from the energy isolating device and the 
machine or equipment energized to test or position the machine, equipment or component thereof, the 
following sequence of actions shall be followed: 
1910.147(f)(1)(i)  
Clear the machine or equipment of tools and materials in accordance with paragraph (e)(1) of this 
section; 
1910.147(f)(1)(ii)  
Remove employees from the machine or equipment area in accordance with paragraph (e)(2) of this 
section; 

1910.147(f)(1)(iii)  

Remove the lockout or tagout devices as specified in paragraph (e)(3) of this section; 
1910.147(f)(1)(iv)  
Energize and proceed with testing or positioning; 
1910.147(f)(1)(v)  
Deenergize all systems and reapply energy control measures in accordance with paragraph (d) of this 
section to continue the servicing and/or maintenance. 
1910.147(f)(2)  
Outside personnel (contractors, etc.). 
1910.147(f)(2)(i)  
Whenever outside servicing personnel are to be engaged in activities covered by the scope and 
application of this standard, the on-site employer and the outside employer shall inform each other of 
their respective lockout or tagout procedures. 
..1910.147(f)(2)(ii) 
 
1910.147(f)(2)(ii)  
The on-site employer shall ensure that his/her employees understand and comply with the restrictions 
and prohibitions of the outside employer's energy control program. 
1910.147(f)(3)  
Group lockout or tagout. 
1910.147(f)(3)(i)  
When servicing and/or maintenance is performed by a crew, craft, department or other group, they shall 
utilize a procedure which affords the employees a level of protection equivalent to that provided by the 
implementation of a personal lockout or tagout device. 
1910.147(f)(3)(ii)  
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Group lockout or tagout devices shall be used in accordance with the procedures required by paragraph 
(c)(4) of this section including, but not necessarily limited to, the following specific requirements: 
1910.147(f)(3)(ii)(A)  
Primary responsibility is vested in an authorized employee for a set number of employees working under 
the protection of a group lockout or tagout device (such as an operations lock); 
1910.147(f)(3)(ii)(B)  
Provision for the authorized employee to ascertain the exposure status of individual group members with 
regard to the lockout or tagout of the machine or equipment and 
1910.147(f)(3)(ii)(C)  
When more than one crew, craft, department, etc. is involved, assignment of overall job-associated 
lockout or tagout control responsibility to an authorized employee designated to coordinate affected 
work forces and ensure continuity of protection; and 
..1910.147(f)(3)(ii)(D) 
 
1910.147(f)(3)(ii)(D)  
Each authorized employee shall affix a personal lockout or tagout device to the group lockout device, 
group lockbox, or comparable mechanism when he or she begins work, and shall remove those devices 
when he or she stops working on the machine or equipment being serviced or maintained. 
1910.147(f)(4)  
Shift or personnel changes. Specific procedures shall be utilized during shift or personnel changes to 
ensure the continuity of lockout or tagout protection, including provision for the orderly transfer of 
lockout or tagout device protection between off-going and oncoming employees, to minimize exposure 
to hazards from the unexpected energization or start-up of the machine or equipment, or the release of 
stored energy. 

Note: The following appendix to §1910.147 services as a non-mandatory guideline to assist employers 
and employees in complying with the requirements of this section, as well as to provide other helpful 
information. Nothing in the appendix adds to or detracts from any of the requirements of this section. 

[54 FR 36687, Sept. 1, 1989, as amended at 54 FR 42498, Oct. 17, 1989; 55 FR 38685, 38686, Sept. 20, 
1990; 61 FR 5507, Feb. 13, 1996] 
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OSHA Regulations 
(Standards – 29 CFR) 

 
 

 

Personal Fall Arrest System – 1910.66 App. C 
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Regulations (Standards - 29 CFR)  
Personal Fall Arrest System (Section I - Mandatory; Sections II and III - 
Non-Mandatory) - 1910.66 App C  

 
• Part Number: 1910 
• Part Title: Occupational Safety and Health Standards 
• Subpart: F 
• Subpart Title: Powered Platforms, Manlifts, and Vehicle-Mounted Work 

Platforms 
• Standard Number: 1910.66 App C 
• Title: Personal Fall Arrest System (Section I - Mandatory; Sections 

II and III - Non-Mandatory) 
  

Use of the Appendix 

Section I of appendix C sets out the mandatory criteria for personal fall arrest systems used by all 
employees using powered platforms, as required by paragraph (j)(1) of this standard. Section II sets out 
nonmandatory test procedures which may be used to determine compliance with applicable requirements 
contained in section I of this appendix. Section III provides nonmandatory guidelines which are intended 
to assist employers in complying with these provisions. 

I. "Personal fall arrest systems" - (a) "Scope and application." This section establishes the application of 
and performance criteria for personal fall arrest systems which are required for use by all employees 
using powered platforms under paragraph 1910.66(j). 

(b) "Definitions." 

"Anchorage" means a secure point of attachment for lifelines, lanyards or deceleration devices, and 
which is independent of the means of supporting or suspending the employee. 

"Body belt" means a strap with means both for securing it about the waist and for attaching it to a 
lanyard. lifeline, or deceleration device. 

"Body harness" means a design of straps which may be secured about the employee in a manner to 
distribute the fall arrest forces over at least the thighs, pelvis. waist, chest and shoulders with means for 
attaching it,to other components of a personal fall arrest system. 

"Buckle" means any device for holding the body belt or body harness closed around the employee's body.

"Competent person" means a person who is capable of identifying hazardous or dangerous conditions in 
the personal fall arrest system or any component thereof, as well as in their application and use with 
related equipment. 

"Connector" means a device which is used to couple (connect) parts of the system together. It may be an 
independent component of the system (such as a carabiner), or an integral component of part of the 
system (such as a buckle or dee-ring sewn into a body belt or body harness, or a snap-hook spliced or 
sewn to a lanyard or self-retracting lanyard). 

"Deceleration device" means any mechanism, such as a rope grab, ripstitch lanyard, specially woven 
lanyard, tearing or deforming lanyard, or automatic self retracting-lifeline/lanyard, which serves to 
dissipate a substantial amount of energy during a fall arrest, or otherwise limits the energy imposed on an 
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employee during fall arrest. 

"Deceleration distance" means the additional vertical distance a falling employee travels, excluding 
lifeline elongation and free fall distance, before stopping, from the point at which the deceleration device 
begins to operate. It is measured as the distance between the location of an employee's body belt or body 
harness attachment point at the moment of activation (at the onset of fall arrest forces) of the deceleration 
device during a fall, and the location of that attachment point after the employee comes to a full stop. 

"Equivalent" means alternative designs materials or methods which the employer can demonstrate will 
provide an equal or greater degree of safety for employees than the methods, materials or designs 
specified in the standard. 

"Free fall" means the act of falling before the personal fall arrest system begins to apply force to arrest 
the fall. 

"Free fall distance" means the vertical displacement of the fall arrest attachment point on the employee's 
body belt or body harness between onset of the fall and just before the system begins to apply force to 
arrest the fall. This distance excludes deceleration distance, lifeline and lanyard elongation but include 
any deceleration device slide distance or self-retracting lifeline/lanyard extension before they operate and 
fall arrest forces occur. 

"Lanyard" means a flexible line of rope, wire rope, or strap which is used to secure the body belt or body 
harness to a deceleration device, lifeline, or anchorage. 

"Lifeline" means a component consisting of a flexible line for connection to an anchorage at one end to 
hang vertically (vertical lifeline), or for connection to anchorages at both ends to stretch horizontally 
(horizontal lifeline), and which serves as a means for connecting other components of a personal fall 
arrest system to the anchorage. 

"Personal fall arrest system" means a system used to arrest an employee in a fall from a working level. It 
consists of an anchorage, connectors, a body belt or body harness and may include a lanyard, 
deceleration device, lifeline, or suitable combinations of these. 

"Qualified person" means one with a recognized degree or professional certificate and extensive 
knowledge and experience in the subject field who is capable of design, analysis, evaluation and 
specifications in the subject work, project, or product. 

"Rope grab" means a deceleration device which travels on a lifeline and automatically frictionally 
engages the lifeline and locks so as to arrest the fall of an employee. A rope grab usually employs the 
principle of inertial locking, cam/lever locking, or both. 

"Self-retracting lifeline/lanyard" means a deceleration device which contains a drum wound line which 
may be slowly extracted from, or retracted onto, the drum under slight tension during normal employee 
movement, and which, after onset of a fall, automatically locks the drum and arrests the fall. 

"Snap-hook" means a connector comprised of a hookshaped member with a normally closed keeper, or 
similar arrangement, which may be opened to permit the hook to receive an object and, when released, 
automatically closes to retain the object. Snap-hooks are generally one of two types: 

1. The locking type with a self-closing, self-locking keeper which remains closed and locked until 
unlocked and pressed open for connection or disconnection, or 

2. The non-locking type with a self-closing keeper which remains closed until pressed open for 
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connection or disconnection. 

"Tie-off' means the act of an employee, wearing personal fall protection equipment, connecting directly 
or indirectly to an anchorage. It also means the condition of an employee being connected to an 
anchorage. 

(c) Design for system components. (1) Connectors shall be drop forged, pressed or formed steel, or made 
of equivalent materials. 

(2) Connectors shall have a corrosion-resistant finish, and all surfaces and edges shall be smooth to 
prevent damage to interfacing parts of the system. 

(3) Lanyards and vertical lifelines which tie-off one employee shall have a minimum breaking strength of 
5,000 pounds (22.2 kN). 

(4) Self-retracting lifelines and lanyards which automatically limit free fall distance to two feet (0.61 m) 
or less shall have components capable of sustaining a minimum static tensile load of 3,000 pounds (13.3 
kN) applied to the device with the lifeline or lanyard in the fully extended position. 

(5) Self-retracting lifelines and lanyards which do not limit free fall distance to two feet (0.61 m) or less, 
ripstitch lanyards, and tearing and deforming lanyards shall be capable of sustaining a minimum tensile 
load of 5,000 pounds (22.2 kN) applied to the device with the lifeline or lanyard in the fully extended 
position. 

(6) Dee-rings and snap-hooks shall be capable of sustaining a minimum tensile load of 5,000 pounds 
(22.2 kN). 

(7) Dee-rings and snap-hooks shall be 100 percent proof-tested to a minimum tensile load of 3,600 
pounds (16 kN) without cracking, breaking, or taking permanent deformation. 

(8) Snap-hooks shall be sized to be compatible with the member to which they are connected so as to 
prevent unintentional disengagement of the snap-hook by depression of the snap-hook keeper by the 
connected member, or shall be a locking type snap-hook designed and used to prevent disengagement of 
the snap-hook by the contact of the snaphook keeper by the connected member. 

(9) Horizontal lifelines, where used, shall be designed, and installed as part of a complete personal fall 
arrest system, which maintains a safety factor of at least two, under the supervision of a qualified person.

(10) Anchorages to which personal fall arrest equipment is attached shall be capable of supporting at 
least 5,000 pounds (22.2 kN) per employee attached, or shall be designed, installed, and used as part of a 
complete personal fall arrest system which maintains a safety factor of at least two, under the supervision 
of a qualified person. 

(11) Ropes and straps (webbing) used in lanyards, lifelines, and strength components of body belts and 
body harnesses, shall be made from synthetic fibers or wire rope. 

(d) "System performance criteria." (1) Personal fall arrest systems shall, when stopping a fall: 

(i) Limit maximum arresting force on an employee to 900 pounds (4 kN) when used with a body belt; 

(ii) Limit maximum arresting force on an employee to 1,800 pounds (8 kN) when used with a body 
harness; 

(iii) Bring an employee to a complete stop and limit maximum deceleration distance an employee travels 
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to 3.5 feet (1.07 m); and 

(iv) Shall have sufficient strength to withstand twice the potential impact energy of an employee free 
falling a distance of six feet (1.8 m), or the free fall distance permitted by the system, whichever is less. 

(2)(i) When used by employees having a combined person and tool weight of less than 310 pounds (140 
kg), personal fall arrest systems which meet the criteria and protocols contained in paragraphs (b), (c) 
and (d) in section II of this appendix shall be considered as complying with the provisions of paragraphs 
(d)(1)(i) through (d)(1)(iv) above. 

(ii) When used by employees having a combined tool and body weight of 310 pounds (140 kg) or more, 
personal fall arrest systems which meet the criteria and protocols contained in paragraphs (b), (c) and (d) 
in section II may be considered as complying with the provisions of paragraphs (d)(1)(i) through 
(d)(1)(iv) provided that the criteria and protocols are modified appropriately to provide proper protection 
for such heavier weights. 

(e) "Care and use." (1) Snap-hooks, unless of a locking type designed and used to prevent disengagement 
from the following connections, shall not be engaged: 

(i) Directly to webbing, rope or wire rope; 

(ii) To each other; 

(iii) To a dee-ring to which another snap-hook or other connector is attached; 

(iv) To a horizontal lifeline; or 

(v) To any object which is incompatibly shaped or dimensioned in relation to the snap-hook such that the 
connected object could depress the snap-hook keeper a sufficient amount to release itself. 

(2) Devices used to connect to a horizontal lifeline which may become a vertical lifeline shall be capable 
of locking in either direction on the lifeline. 

(3) Personal fall arrest systems shall be rigged such that an employee can neither free fall more than six 
feet (1.8 m), nor contact any lower level. 

(4) The attachment point of the body belt shall be located in the center of the wearer's back. The 
attachment point of the body harness shall be located in the center of the wearer's back near shoulder 
level, or above the wearer's head. 

(5) When vertical lifelines are used, each employee shall be provided with a separate lifeline. 

(6) Personal fall arrest systems or components shall be used only for employee fall protection. 

(7) Personal fall arrest systems or components subjected to impact loading shall be immediately removed 
from service and shall not be used again for employee protection unless inspected and determined by a 
competent person to be undamaged and suitable for reuse. 

(8) The employer shall provide for prompt rescue of employees in the event of a fall or shall assure the 
self-rescue capability of employees. 

(9) Before using a personal fall arrest system and after any component or system is changed, employees 
shall be trained in accordance with the requirements of paragraph 1910.66(i)(1), in the safe use of the 
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system. 

(f) "Inspections." Personal fall arrest systems shall be inspected prior to each use for mildew, wear, 
damage and other deterioration, and defective components shall be removed from service if their strength 
or function may be adversely affected. 

II. "Test methods for personal fall arrest systems (non-mandatory)" - (a) "General." Paragraphs (b), (c), 
(d) and (e), of this section II set forth test procedures which may be used to determine compliance with 
the requirements in paragraph (d)(1)(i) through (d)(1)(iv) of section I of this appendix. 

(b) "General conditions for all tests in section II." (1) Lifelines, lanyards and deceleration devices should 
be attached to an anchorage and connected to the body-belt or body harness in the same manner as they 
would be when used to protect employees. 

(2) The anchorage should be rigid, and should not have a deflection greater than .04 inches (1 mm) when 
a force of 2,250 pounds (10 kN) is applied. 

(3) The frequency response of the load measuring instrumentation should be 120 Hz. 

(4) The test weight used in the strength and force tests should be a rigid, metal, cylindrical or torso-
shaped object with a girth of 38 inches plus or minus four inches (96 cm plus or minus 10 cm). 

(5) The lanyard or lifeline used to create the free fall distance should be supplied with the system, or in 
its absence, the least elastic lanyard or lifeline available to be used with the system. 

(6) The test weight for each test should be hoisted to the required level and should be quickly released 
without having any appreciable motion imparted to it. 

(7) The system's performance should be evaluated taking into account the range of environmental 
conditions for which it is designed to be used. 

(8) Following the test, the system need not be capable of further operation. 

(c) "Strength test." (1) During the testing of all systems a test weight of 300 pounds plus or minus five 
pounds (135 kg plus or minus 2.5 kg) should be used. (See paragraph (b)(4), above.) 

(2) The test consists of dropping the test weight once. A new unused system should be used for each test.

(3) For lanyard systems, the lanyard length should be six feet plus or minus two inches (1.83 m plus or 
minus 5 cm) as measured from the fixed anchorage to the attachment on the body belt or body harness. 

(4) For rope-grab-type deceleration systems, the length of the lifeline above the centerline of the 
grabbing mechanism to the lifeline's anchorage point should not exceed two feet (0.61 m). 

(5) For lanyard systems, for systems with deceleration devices which do not automatically limit free fall 
distance to two feet (0.61 m) or less, and for systems with deceleration devices which have a connection 
distance in excess of one foot (0.3 m) (measured between the centerline of the lifeline and the attachment 
point to the body belt or harness), the test weight should be rigged to free fall a distance of 7.5 feet (2.3 
m) from a point that is 1.5 feet (46 cm) above the anchorage point, to its hanging location (six feet below 
the anchorage). The test weight should fall without interference, obstruction, or hitting the floor or 
ground during the test. In some cases a non-elastic wire lanyard of sufficient length may need to be added 
to the system (for test purposes) to create the necessary free fall distance. 

(6) For deceleration device systems with integral lifelines or lanyards which automatically limit free fall 
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distance to two feet (0.61 m) or less, the test weight should be rigged to free fall a distance of four feet 
(1.22 m). 

(7) Any weight which detaches from the belt or harness should constitute failure for the strength test. 

(d) "Force test" - (1) "General." The test consists of dropping the respective test weight specified in 
(d)(2)(i) or (d)(3)(i) once. A new, unused system should be used for each test. 

(2) "For lanyard systems." (i) A test weight of 220 pounds plus or minus three pounds (100 kg plus or 
minus 1.6 kg) should be used. (See paragraph (b)(4), above.) 

(ii) Lanyard length should be six feet plus or minus two inches (1.83 m plus or minus 5 cm) as measured 
from the fixed anchorage to the attachment on the body belt or body harness. 

(iii) The test weight should fall free from the anchorage level to its hanging location (a total of six feet 
(1.83 m) free fall distance) without interference, obstruction, or hitting the floor or ground during the test.

(3) "For all other systems." (i) A test weight of 220 pounds plus or minus three pounds (100 kg plus or 
minus 1.6 kg) should be used. (See paragraph (b)(4), above.) 

(ii) The free fall distance to be used in the test should be the maximum fall distance physically permitted 
by the system during normal use conditions, up to a maximum free fall distance for the test weight of six 
feet (1.83 m), except as follows: 

(A) For deceleration systems which have a connection link or lanyard, the test weight should free fall a 
distance equal to the connection distance (measured between the centerline of the lifeline and the 
attachment point to the body belt or harness). 

(B) For deceleration device systems with integral lifelines or lanyards which automatically limit free fall 
distance to two feet (0.61 m) or less, the test weight should free fall a distance equal to that permitted by 
the system in normal use. (For example, to test a system with a self-retracting lifeline or lanyard, the test 
weight should be supported and the system allowed to retract the lifeline or lanyard as it would in normal 
use. The test weight would then be released and the force and deceleration distance measured). 

(4) A system fails the force test if the recorded maximum arresting force exceeds 1,260 pounds (15.6 kN) 
when using a body belt, and/or exceeds 2,520 pounds (11.2 kN) when using a body harness. 

(5) The maximum elongation and deceleration distance should be recorded during the force test. 

(e) "Deceleration device tests" - (1) "General." The device should be evaluated or tested under the 
environmental conditions. (such as rain, ice, grease, dirt, type of lifeline, etc.), for which the device is 
designed. 

(2) "Rope-grab-type deceleration devices." (i) Devices should be moved on a lifeline 1,000 times over 
the same length of line a distance of not less than one foot (30.5 cm), and the mechanism should lock 
each time. 

(ii) Unless the device is permanently marked to indicate the type(s) of lifeline which must be used, 
several types (different diameters and different materials), of lifelines should be used to test the device. 

(3) "Other self-activating-type deceleration devices." The locking mechanisms of other self-activating-
type deceleration devices designed for more than one arrest should lock each of 1,000 times as they 
would in normal service. 
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III. "Additional non-mandatory guidelines for personal full arrest systems." The following information 
constitutes additional guidelines for use in complying with requirements for a personal fall arrest system.

(a) "Selection and use considerations." The kind of personal fall arrest system selected should match the 
particular work situation, and any possible free fall distance should be kept to a minimum. Consideration 
should be given to the particular work environment. For example, the presence of acids, dirt, moisture, 
oil, grease, etc., and their effect on the system, should be evaluated. Hot or cold environments may also 
have an adverse affect on the system. Wire rope should not be used where an electrical hazard is 
anticipated. As required by the standard, the employer must plan to have means available to promptly 
rescue an employee should a fall occur, since the suspended employee may not be able to reach a work 
level independently. 

Where lanyards. connectors. and lifelines are subject to damage by work operations such as welding, 
chemical cleaning, and sandblasting, the component should be protected, or other securing systems 
should be used. The employer should fully evaluate the work conditions and environment (including 
seasonal weather changes) before selecting the appropriate personal fall protection system. Once in use, 
the system's effectiveness should be monitored. In some cases, a program for cleaning and maintenance 
of the system may be necessary. 

(b) "Testing considerations." Before purchasing or putting into use a personal fall arrest system, an 
employer should obtain from the supplier information about the system based on its performance during 
testing so that the employer can know if the system meets this standard. Testing should be done using 
recognized test methods. Section II of this appendix C contains test methods recognized for evaluating 
the performance of fall arrest systems. Not all systems may need to be individually tested; the 
performance of some systems may be based on data and calculations derived from testing of similar 
systems, provided that enough information is available to demonstrate similarity of function and design. 

(c) "Comment compatibility considerations." Ideally, a personal fall arrest system is designed, tested, and 
supplied as a complete system. However, it is common practice for lanyards, connectors, lifelines, 
deceleration devices, body belts and body harnesses to be interchanged since some components wear out 
before others. The employer and employee should realize that not all components are interchangeable. 
For instance, a lanyard should not be connected between a body belt (or harness) and a deceleration 
device of the self-retracting type since this can result in additional free fall for which the system was not 
designed. Any substitution or change to a personal fall arrest system should be fully evaluated or tested 
by a competent person to determine that it meets the standard, before the modified system is put in use. 

(d) "Employee training considerations." Thorough employee training in the selection and use of personal 
fall arrest systems is imperative. As stated in the standard, before the equipment is used, employees must 
be trained in the safe use of the system. This should include the following: Application limits; proper 
anchoring and tie-off techniques; estimation of free fall distance, including determination of deceleration 
distance, and total fall distance to prevent striking a lower level; methods of use; and inspection and 
storage of the system. Careless or improper use of the equipment can result in serious injury or death. 
Employers and employees should become familiar with the material in this appendix, as well as 
manufacturer's recommendations, before a system is used. Of uppermost importance is the reduction in 
strength caused by certain tie-offs (such as using knots, tying around sharp edges, etc.) and maximum 
permitted free fall distance. Also, to be stressed are the importance of inspections prior to use, the 
limitations of the equipment, and unique conditions at the worksite which may be important in 
determining the type of system to use. 

(e) "Instruction considerations." Employers should obtain comprehensive instructions from the supplier 



Clean Air Status and Trends Network   Site Health and Safety Plan 

P:\ECM\P\CASTNET2\QAPP 4.0\AA - A1-A12 QAPP 4.1\5\4.1 Appendix 5 HASP 2007.doc MACTEC Engineering and Consulting, Inc 

as to the system's proper use and application, including, where applicable: 

(1) The force measured during the sample force test; 

(2) The maximum elongation measured for lanyards during the force test; 

(3) The deceleration distance measured for deceleration devices during the force test; 

(4) Caution statements on critical use limitations; 

(5) Application limits; 

(6) Proper hook-op, anchoring and tie-off techniques, including the proper dee-ring or other attachment 
point to use on the body belt and harness for fall arrest; 

(7) Proper climbing techniques; 

(8) Methods of inspection, use, cleaning, and storage; and 

(9) Specific lifelines which may be used. This information should be provided to employees during 
training. 

(f) "Inspection considerations." As stated in the standard (section I, Paragraph (f)), personal fall arrest 
systems must be regularly inspected. Any component with any significant defect, such as cuts, tears, 
abrasions, mold, or undue stretching; alterations or additions which might affect its efficiency; damage 
due to deterioration; contact with fire, acids, or other corrosives; distorted hooks or faulty hook springs; 
tongues unfitted to the shoulder of buckles; loose or damaged mountings; non-functioning parts; or 
wearing or internal deterioration in the ropes must be withdrawn from service immediately, and should 
be tagged or marked as unusable, or destroyed. 

(g) "Rescue considerations." As required by the standard (section I Paragraph (e)(8)), when personal fall 
arrest systems are used, the employer must assure that employees can be promptly rescued or can rescue 
themselves should a fall occur. The availability of rescue personnel, ladders or other rescue equipment 
should be evaluated. In some situations, equipment which allows employees to rescue themselves after 
the fall has been arrested may be desirable, such as devices which have descent capability. 

(h) "Tie-off considerations." (1) One of the most important aspects of personal fall protection systems is 
fully planning the system "before" it is put into use. Probably the most overlooked component is planning 
for suitable anchorage points. Such planning should ideally be done before the structure or building is 
constructed so that anchorage points can be incorporated during construction for use later for window 
cleaning or other building maintenance. If properly planned, these anchorage points may be used 
"during" construction, as well as afterwards. 

(2) Employers and employees should at all times be aware that the strength of a personal fall arrest 
system is based on its being attached to an anchoring system which does not significantly reduce the 
strength of the system (such as a properly dimensioned eye-bolt/snap-hook anchorage). Therefore, if a 
means of attachment is used that will reduce the strength of the system, that component should be 
replaced by a stronger one, but one that will also maintain the appropriate maximum arrest force 
characteristics. 

(3) Tie-off using a knot in a rope lanyard or lifeline (at any location) can reduce the lifeline or lanyard 
strength by 50 percent or more. Therefore, a stronger lanyard or lifeline should be used to compensate for 
the weakening effect of the knot, or the lanyard length should be reduced (or the tie-off location raised) 
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to minimize free fall distance, or the lanyard or lifeline should be replaced by one which has an 
appropriately incorporated connector to eliminate the need for a knot. 

(4) Tie-off of a rope lanyard or lifeline around an "H" or "I" beam or similar support can reduce its 
strength as much as 70 percent due to the cutting action of the beam edges. Therefore, use should be 
made of a webbing lanyard or wire core lifeline around the beam; or the lanyard or lifeline should be 
protected from the edge: or free fall distance should be greatly minimized. 

(5) Tie-off where the line passes over or around rough or sharp surfaces reduces strength drastically. 
Such a tie-off should be avoided or an alternative tie-off rigging should be used. Such alternatives may 
include use of a snap-hook/dee ring connection, wire rope tie-off, an effective padding of the surfaces, or 
an abrasion-resistance strap around or over the problem surface. 

(6) Horizontal lifelines may, depending on their geometry and angle of sag, be subjected to greater loads 
than the impact load imposed by an attached component. When the angle of horizontal lifeline sag is less 
than 30 degrees, the impact force imparted to the lifeline by an attached lanyard is greatly amplified. For 
example, with a sag angle of 15 degrees, the force amplification is about 2:1 and at 5 degrees sag, it is 
about 6:1. Depending on the angle of sag, and the line's elasticity, the strength of the horizontal lifeline 
and the anchorages to which it is attached should be increased a number of times over that of the lanyard. 
Extreme care should be taken in considering a horizontal lifeline for multiple tie-offs. The reason for this 
is that in multiple tie-offs to a horizontal lifeline, if one employee falls, the movement of the falling 
employee and the horizontal lifeline during arrest of the fall may cause other employees to also fall. 
Horizontal lifeline and anchorage strength should be increased for each additional employee to be tied-
off. For these and other reasons, the design of systems using horizontal lifelines must only be done by 
qualified persons. Testing of installed lifelines and anchors prior to use is recommended. 

(7) The strength of an eye-bolt is rated along the axis of the bolt and its strength is greatly reduced if the 
force is applied at an angle to this axis (in the direction of shear). Also, care should be exercised in 
selecting the proper diameter of the eye to avoid accidental disengagement of snap-hooks not designed to 
be compatible for the connection. 

(8) Due to the significant reduction in the strength of the lifeline/lanyard (in some cases, as much as a 70 
percent reduction), the sliding hitch knot should not be used for lifeline/lanyard connections except in 
emergency situations where no other available system is practical. The "one-and-one" sliding hitch knot 
should never be used because it is unreliable in stopping a fall. The "two-and-two," or "three-and-three" 
knot (preferable), may be used in emergency situations; however, care should be taken to limit free fall 
distance to a minimum because of reduced lifeline/lanyard strength. 

(i) "Vertical lifeline considerations." As required by the standard, each employee must have a separate 
lifeline when the lifeline is vertical. The reason for this is that in multiple tie-offs to a single lifeline, if 
one employee falls, the movement of the lifeline during the arrest of the fall may pull other employees' 
lanyards, causing them to fall as well. 

(j) "Snap-hook considerations." Although not required by this standard for all connections, locking snap-
hooks designed for connection to suitable objects (of sufficient strength) are highly recommended in lieu 
of the non-locking type. Locking snap-hooks incorporate a positive locking mechanism in addition to the 
spring loaded keeper, which will not allow the keeper to open under moderate pressure without someone 
first releasing the mechanism. Such a feature, properly designed, effectively prevents roll-out from 
occurring. 

As required by the standard (section I, paragraph (e)(1)) the following connections must be avoided 
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(unless properly designed locking snap-hooks are used) because they are conditions which can result in 
roll-out when a nonlocking snap-hook is used: 
 . Direct connection of a snap-hook to horizontal lifeline. 
 . Two (or more) snap-hooks connected to one dee-ring. 
 . Two snap-hooks connected to each other. 
 . A snap-hook connected back on its integral lanyard. 
 . A snap-hook connected to a webbing loop or webbing lanyard. 
 . Improper dimensions of the dee-ring, rebar, or other connection 
point in relation to the snap-hook dimensions which would allow the 
snap-hook keeper to be depressed by a turning motion of the 
snap-hook. 
 

(k) "Free fall considerations." The employer and employee should at all times be aware that a system's 
maximum arresting force is evaluated under normal use conditions established by the manufacturer, and 
in no case using a free fall distance in excess of six feet (1.8 m). A few extra feet of free fall can 
significantly increase the arresting force on the employee, possibly to the point of causing injury. 
Because of this, the free fall distance should be kept at a minimum, and, as required by the standard, in 
no case greater than six feet (1-8 m). To help assure this, the tie-off attachment point to the lifeline or 
anchor should be located at or above the connection point of the fall arrest equipment to belt or harness. 
(Since otherwise additional free fall distance is added to the length of the connecting means (i.e. 
lanyard)). Attaching to the working surface will often result in a free fall greater than six feet (1.8 m). For 
instance, if a six foot (1.8 m) lanyard is used, the total free fall distance will be the distance from the 
working level to the body belt (or harness) attachment point plus the six feet (1.8 m) of lanyard length. 
Another important consideration is that the arresting force which the fall system must withstand also goes 
up with greater distances of free fall, possibly exceeding the strength of the system. 

(l) "Elongation and deceleration distance considerations." Other factors involved in a proper tie-off are 
elongation and deceleration distance. During the arresting of a fall, a lanyard will experience a length of 
stretching or elongation, whereas activation of a deceleration device will result in a certain stopping 
distance. These distances should be available with the lanyard or device's instructions and must be added 
to the free fall distance to arrive at the total fall distance before an employee is fully stopped. The 
additional stopping distance may be very significant if the lanyard or deceleration device is attached near 
or at the end of a long lifeline, which may itself add considerable distance due to its own elongation. As 
required by the standard, sufficient distance to allow for all of these factors must also be maintained 
between the employee and obstructions below, to prevent an injury due to impact before the system fully 
arrests the fall. In addition, a minimum of 12 feet (3.7 m) of lifeline should be allowed below the 
securing point of a rope grab type deceleration device, and the end terminated to prevent the device from 
sliding off the lifeline. Alternatively, the lifeline should extend to the ground or the next working level 
below. These measures are suggested to prevent the worker from inadvertently moving past the end of 
the lifeline and having the rope grab become disengaged from the lifeline. 

(m) "Obstruction considerations." The location of the tie-off should also consider the hazard of 
obstructions in the potential fall path of the employee. Tie-offs which minimize the possibilities of 
exaggerated swinging should be considered. In addition, when a body belt is used, the employee's body 
will go through a horizontal position to a jack-knifed position during the arrest of all falls. Thus, 
obstructions which might interfere with this motion should be avoided or a severe injury could occur. 

(n) "Other considerations." Because of the design of some personal fall arrest systems, additional 
considerations may be required for proper tie-off. For example, heavy deceleration devices of the self-
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retracting type should be secured overhead in order to avoid the weight of the device having to be 
supported by the employee. Also, if self-retracting equipment is connected to a horizontal lifeline, the sag 
in the lifeline should be minimized to prevent the device from sliding down the lifeline to a position 
which creates a swing hazard during fall arrest. In all cases, manufacturer's instructions should be 
followed. 
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Hazard Communication. – 1910.1200 

 
OSHA -- Occupational Safety & Health Administration  
U.S. Department of Labor  
 
[Display the graphic version of this page]  

Regulations (Standards - 29 CFR)  
Hazard Communication. - 1910.1200  

Regulations (Standards - 29 CFR) - Table of Contents  

• Part Number: 1910 
• Part Title: Occupational Safety and Health Standards 
• Subpart: Z 
• Subpart Title: Toxic and Hazardous Substances 
• Standard Number: 1910.1200 
• Title: Hazard Communication. 
  
• Appendix: A ,   B ,   C ,   D ,   E  

1910.1200(a)  

"Purpose." 

1910.1200(a)(1)  

The purpose of this section is to ensure that the hazards of all chemicals produced or 
imported are evaluated, and that information concerning their hazards is transmitted to 
employers and employees. This transmittal of information is to be accomplished by means of 
comprehensive hazard communication programs, which are to include container labeling and 
other forms of warning, material safety data sheets and employee training. 

..1910.1200(a)(2)  

1910.1200(a)(2)  

This occupational safety and health standard is intended to address comprehensively the 
issue of evaluating the potential hazards of chemicals, and communicating information 
concerning hazards and appropriate protective measures to employees, and to preempt any 
legal requirements of a state, or political subdivision of a state, pertaining to this subject. 
Evaluating the potential hazards of chemicals, and communicating information concerning 
hazards and appropriate protective measures to employees, may include, for example, but is 
not limited to, provisions for: developing and maintaining a written hazard communication 
program for the workplace, including lists of hazardous chemicals present; labeling of 
containers of chemicals in the workplace, as well as of containers of chemicals being shipped 
to other workplaces; preparation and distribution of material safety data sheets to employees 
and downstream employers; and development and implementation of employee training 
programs regarding hazards of chemicals and protective measures. Under section 18 of the 
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Act, no state or political subdivision of a state may adopt or enforce, through any court or 
agency, any requirement relating to the issue addressed by this Federal standard, except 
pursuant to a Federally-approved state plan. 

1910.1200(b)  

"Scope and application." 

1910.1200(b)(1)  

This section requires chemical manufacturers or importers to assess the hazards of chemicals 
which they produce or import, and all employers to provide information to their employees 
about the hazardous chemicals to which they are exposed, by means of a hazard 
communication program, labels and other forms of warning, material safety data sheets, and 
information and training. In addition, this section requires distributors to transmit the 
required information to employers. (Employers who do not produce or import chemicals 
need only focus on those parts of this rule that deal with establishing a workplace program 
and communicating information to their workers. Appendix E of this section is a general 
guide for such employers to help them determine their compliance obligations under the 
rule.) 

1910.1200(b)(2)  

This section applies to any chemical which is known to be present in the workplace in such a 
manner that employees may be exposed under normal conditions of use or in a foreseeable 
emergency. 

1910.1200(b)(3)  

This section applies to laboratories only as follows: 

1910.1200(b)(3)(i)  

Employers shall ensure that labels on incoming containers of hazardous chemicals are not 
removed or defaced; 

..1910.1200(b)(3)(ii)  

1910.1200(b)(3)(ii)  

Employers shall maintain any material safety data sheets that are received with incoming 
shipments of hazardous chemicals, and ensure that they are readily accessible during each 
workshift to laboratory employees when they are in their work areas; 

1910.1200(b)(3)(iii)  

Employers shall ensure that laboratory employees are provided information and training in 
accordance with paragraph (h) of this section, except for the location and availability of the 
written hazard communication program under paragraph (h)(2)(iii) of this section; and, 

1910.1200(b)(3)(iv)  

Laboratory employers that ship hazardous chemicals are considered to be either a chemical 
manufacturer or a distributor under this rule, and thus must ensure that any containers of 
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hazardous chemicals leaving the laboratory are labeled in accordance with paragraph (f)(1) 
of this section, and that a material safety data sheet is provided to distributors and other 
employers in accordance with paragraphs (g)(6) and (g)(7) of this section. 

1910.1200(b)(4)  

In work operations where employees only handle chemicals in sealed containers which are 
not opened under normal conditions of use (such as are found in marine cargo handling, 
warehousing, or retail sales), this section applies to these operations only as follows: 

1910.1200(b)(4)(i)  

Employers shall ensure that labels on incoming containers of hazardous chemicals are not 
removed or defaced; 

..1910.1200(b)(4)(ii)  

1910.1200(b)(4)(ii)  

Employers shall maintain copies of any material safety data sheets that are received with 
incoming shipments of the sealed containers of hazardous chemicals, shall obtain a material 
safety data sheet as soon as possible for sealed containers of hazardous chemicals received 
without a material safety data sheet if an employee requests the material safety data sheet, 
and shall ensure that the material safety data sheets are readily accessible during each work 
shift to employees when they are in their work area(s); and, 

1910.1200(b)(4)(iii)  

Employers shall ensure that employees are provided with information and training in 
accordance with paragraph (h) of this section (except for the location and availability of the 
written hazard communication program under paragraph (h)(2)(iii) of this section), to the 
extent necessary to protect them in the event of a spill or leak of a hazardous chemical from a 
sealed container. 

1910.1200(b)(5)  

This section does not require labeling of the following chemicals: 

1910.1200(b)(5)(i)  

Any pesticide as such term is defined in the Federal Insecticide, Fungicide, and Rodenticide 
Act (7 U.S.C. 136 et seq.), when subject to the labeling requirements of that Act and labeling 
regulations issued under that Act by the Environmental Protection Agency; 

1910.1200(b)(5)(ii)  

Any chemical substance or mixture as such terms are defined in the Toxic Substances 
Control Act (15 U.S.C. 2601 et seq.), when subject to the labeling requirements of that Act 
and labeling regulations issued under that Act by the Environmental Protection Agency; 

..1910.1200(b)(5)(iii)  

1910.1200(b)(5)(iii)  
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Any food, food additive, color additive, drug, cosmetic, or medical or veterinary device or 
product, including materials intended for use as ingredients in such products (e.g. flavors and 
fragrances), as such terms are defined in the Federal Food, Drug, and Cosmetic Act (21 
U.S.C. 301 et seq.) or the Virus-Serum-Toxin Act of 1913 (21 U.S.C. 151 et seq.), and 
regulations issued under those Acts, when they are subject to the labeling requirements under 
those Acts by either the Food and Drug Administration or the Department of Agriculture; 

1910.1200(b)(5)(iv)  

Any distilled spirits (beverage alcohols), wine, or malt beverage intended for nonindustrial 
use, as such terms are defined in the Federal Alcohol Administration Act (27 U.S.C. 201 et 
seq.) and regulations issued under that Act, when subject to the labeling requirements of that 
Act and labeling regulations issued under that Act by the Bureau of Alcohol, Tobacco, and 
Firearms; 

1910.1200(b)(5)(v)  

Any consumer product or hazardous substance as those terms are defined in the Consumer 
Product Safety Act (15 U.S.C. 2051 et seq.) and Federal Hazardous Substances Act (15 
U.S.C. 1261 et seq.) respectively, when subject to a consumer product safety standard or 
labeling requirement of those Acts, or regulations issued under those Acts by the Consumer 
Product Safety Commission; and, 

1910.1200(b)(5)(vi)  

Agricultural or vegetable seed treated with pesticides and labeled in accordance with the 
Federal Seed Act (7 U.S.C. 1551 et seq.) and the labeling regulations issued under that Act 
by the Department of Agriculture. 

..1910.1200(b)(6)  

1910.1200(b)(6)  

This section does not apply to: 

1910.1200(b)(6)(i)  

Any hazardous waste as such term is defined by the Solid Waste Disposal Act, as amended 
by the Resource Conservation and Recovery Act of 1976, as amended (42 U.S.C. 6901 et 
seq.), when subject to regulations issued under that Act by the Environmental Protection 
Agency; 

1910.1200(b)(6)(ii)  

Any hazardous substance as such term is defined by the Comprehensive Environmental 
Response, Compensation and Liability ACT (CERCLA) (42 U.S.C. 9601 et seq.) when the 
hazardous substance is the focus of remedial or removal action being conducted under 
CERCLA in accordance with the Environmental Protection Agency regulations. 

1910.1200(b)(6)(iii)  

Tobacco or tobacco products; 
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1910.1200(b)(6)(iv)  

Wood or wood products, including lumber which will not be processed, where the chemical 
manufacturer or importer can establish that the only hazard they pose to employees is the 
potential for flammability or combustibility (wood or wood products which have been treated 
with a hazardous chemical covered by this standard, and wood which may be subsequently 
sawed or cut, generating dust, are not exempted); 

1910.1200(b)(6)(v)  

Articles (as that term is defined in paragraph (c) of this section); 

1910.1200(b)(6)(vi)  

Food or alcoholic beverages which are sold, used, or prepared in a retail establishment (such 
as a grocery store, restaurant, or drinking place), and foods intended for personal 
consumption by employees while in the workplace; 

..1910.1200(b)(6)(vii)  

1910.1200(b)(6)(vii)  

Any drug, as that term is defined in the Federal Food, Drug, and Cosmetic Act (21 U.S.C. 
301 et seq.), when it is in solid, final form for direct administration to the patient (e.g., tablets 
or pills); drugs which are packaged by the chemical manufacturer for sale to consumers in a 
retail establishment (e.g., over-the-counter drugs); and drugs intended for personal 
consumption by employees while in the workplace (e.g., first aid supplies); 

1910.1200(b)(6)(viii)  

Cosmetics which are packaged for sale to consumers in a retail establishment, and cosmetics 
intended for personal consumption by employees while in the workplace; 

1910.1200(b)(6)(ix)  

Any consumer product or hazardous substance, as those terms are defined in the Consumer 
Product Safety Act (15 U.S.C. 2051 et seq.) and Federal Hazardous Substances Act (15 
U.S.C. 1261 et seq.) respectively, where the employer can show that it is used in the 
workplace for the purpose intended by the chemical manufacturer or importer of the product, 
and the use results in a duration and frequency of exposure which is not greater than the 
range of exposures that could reasonably be experienced by consumers when used for the 
purpose intended; 

1910.1200(b)(6)(x)  

Nuisance particulates where the chemical manufacturer or importer can establish that they do 
not pose any physical or health hazard covered under this section; 

1910.1200(b)(6)(xi)  

Ionizing and nonionizing radiation; and, 

1910.1200(b)(6)(xii)  
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Biological hazards. 

1910.1200(c)  

"Definitions." 

"Article" means a manufactured item other than a fluid or particle: (i) which is formed to a 
specific shape or design during manufacture; (ii) which has end use function(s) dependent in 
whole or in part upon its shape or design during end use; and (iii) which under normal 
conditions of use does not release more than very small quantities, e.g., minute or trace 
amounts of a hazardous chemical (as determined under paragraph (d) of this section), and 
does not pose a physical hazard or health risk to employees. 

"Assistant Secretary" means the Assistant Secretary of Labor for Occupational Safety and 
Health, U.S. Department of Labor, or designee. 

"Chemical" means any element, chemical compound or mixture of elements and/or 
compounds. 

"Chemical manufacturer" means an employer with a workplace where chemical(s) are 
produced for use or distribution. 

"Chemical name" means the scientific designation of a chemical in accordance with the 
nomenclature system developed by the International Union of Pure and Applied Chemistry 
(IUPAC) or the Chemical Abstracts Service (CAS) rules of nomenclature, or a name which 
will clearly identify the chemical for the purpose of conducting a hazard evaluation. 

"Combustible liquid" means any liquid having a flashpoint at or above 100 deg. F (37.8 deg. 
C), but below 200 deg. F (93.3 deg. C), except any mixture having components with 
flashpoints of 200 deg. F (93.3 deg. C), or higher, the total volume of which make up 99 
percent or more of the total volume of the mixture. 

"Commercial account" means an arrangement whereby a retail distributor sells hazardous 
chemicals to an employer, generally in large quantities over time and/or at costs that are 
below the regular retail price. 

"Common name" means any designation or identification such as code name, code number, 
trade name, brand name or generic name used to identify a chemical other than by its 
chemical name. 

"Compressed gas" means: 

(i) A gas or mixture of gases having, in a container, an absolute pressure exceeding 40 psi at 
70 deg. F (21.1 deg. C); or 

(ii) A gas or mixture of gases having, in a container, an absolute pressure exceeding 104 psi 
at 130 deg. F (54.4 deg. C) regardless of the pressure at 70 deg. F (21.1 deg. C); or 

(iii) A liquid having a vapor pressure exceeding 40 psi at 100 deg. F (37.8 deg. C) as 
determined by ASTM D-323-72. 

"Container" means any bag, barrel, bottle, box, can, cylinder, drum, reaction vessel, storage 
tank, or the like that contains a hazardous chemical. For purposes of this section, pipes or 
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piping systems, and engines, fuel tanks, or other operating systems in a vehicle, are not 
considered to be containers. 

"Designated representative" means any individual or organization to whom an employee 
gives written authorization to exercise such employee's rights under this section. A 
recognized or certified collective bargaining agent shall be treated automatically as a 
designated representative without regard to written employee authorization. 

"Director" means the Director, National Institute for Occupational Safety and Health, U.S. 
Department of Health and Human Services, or designee. 

"Distributor" means a business, other than a chemical manufacturer or importer, which 
supplies hazardous chemicals to other distributors or to employers. 

"Employee" means a worker who may be exposed to hazardous chemicals under normal 
operating conditions or in foreseeable emergencies. Workers such as office workers or bank 
tellers who encounter hazardous chemicals only in non-routine, isolated instances are not 
covered. 

"Employer" means a person engaged in a business where chemicals are either used, 
distributed, or are produced for use or distribution, including a contractor or subcontractor. 

"Explosive" means a chemical that causes a sudden, almost instantaneous release of pressure, 
gas, and heat when subjected to sudden shock, pressure, or high temperature. 

"Exposure or exposed" means that an employee is subjected in the course of employment to a 
chemical that is a physical or health hazard, and includes potential (e.g. accidental or 
possible) exposure. "Subjected" in terms of health hazards includes any route of entry (e.g. 
inhalation, ingestion, skin contact or absorption.) 

"Flammable" means a chemical that falls into one of the following categories: 

(i) "Aerosol, flammable" means an aerosol that, when tested by the method described in 16 
CFR 1500.45, yields a flame projection exceeding 18 inches at full valve opening, or a 
flashback (a flame extending back to the valve) at any degree of valve opening; 

(ii) "Gas, flammable" means: (A) A gas that, at ambient temperature and pressure, forms a 
flammable mixture with air at a concentration of thirteen (13) percent by volume or less; or 

(B) A gas that, at ambient temperature and pressure, forms a range of flammable mixtures 
with air wider than twelve (12) percent by volume, regardless of the lower limit; 

(iii) "Liquid, flammable" means any liquid having a flashpoint below 100 deg. F (37.8 deg. 
C), except any mixture having components with flashpoints of 100 deg. F (37.8 deg. C) or 
higher, the total of which make up 99 percent or more of the total volume of the mixture. 

(iv) "Solid, flammable" means a solid, other than a blasting agent or explosive as defined in 
1910.109(a), that is liable to cause fire through friction, absorption of moisture, spontaneous 
chemical change, or retained heat from manufacturing or processing, or which can be ignited 
readily and when ignited burns so vigorously and persistently as to create a serious hazard. A 
chemical shall be considered to be a flammable solid if, when tested by the method described 
in 16 CFR 1500.44, it ignites and burns with a self-sustained flame at a rate greater than one-
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tenth of an inch per second along its major axis. 

"Flashpoint" means the minimum temperature at which a liquid gives off a vapor in sufficient 
concentration to ignite when tested as follows: 

(i) Tagliabue Closed Tester (See American National Standard Method of Test for Flash Point 
by Tag Closed Tester, Z11.24-1979 (ASTM D 56-79)) for liquids with a viscosity of less 
than 45 Saybolt Universal Seconds (SUS) at 100 deg. F (37.8 deg. C), that do not contain 
suspended solids and do not have a tendency to form a surface film under test; or 

(ii) Pensky-Martens Closed Tester (see American National Standard Method of Test for 
Flash Point by Pensky-Martens Closed Tester, Z11.7-1979 (ASTM D 93-79)) for liquids 
with a viscosity equal to or greater than 45 SUS at 100 deg. F (37.8 deg. C), or that contain 
suspended solids, or that have a tendency to form a surface film under test; or 

(iii) Setaflash Closed Tester (see American National Standard Method of Test for Flash Point 
by Setaflash Closed Tester (ASTM D 3278-78)). 

Organic peroxides, which undergo autoaccelerating thermal decomposition, are excluded 
from any of the flashpoint determination methods specified above. 

"Foreseeable emergency" means any potential occurrence such as, but not limited to, 
equipment failure, rupture of containers, or failure of control equipment which could result in 
an uncontrolled release of a hazardous chemical into the workplace. 

"Hazardous chemical" means any chemical which is a physical hazard or a health hazard. 

"Hazard warning" means any words, pictures, symbols, or combination thereof appearing on 
a label or other appropriate form of warning which convey the specific physical and health 
hazard(s), including target organ effects, of the chemical(s) in the container(s). (See the 
definitions for "physical hazard" and "health hazard" to determine the hazards which must be 
covered.) 

"Health hazard" means a chemical for which there is statistically significant evidence based 
on at least one study conducted in accordance with established scientific principles that acute 
or chronic health effects may occur in exposed employees. The term "health hazard" includes 
chemicals which are carcinogens, toxic or highly toxic agents, reproductive toxins, irritants, 
corrosives, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, agents which act on the 
hematopoietic system, and agents which damage the lungs, skin, eyes, or mucous 
membranes. Appendix A provides further definitions and explanations of the scope of health 
hazards covered by this section, and Appendix B describes the criteria to be used to 
determine whether or not a chemical is to be considered hazardous for purposes of this 
standard. 

"Identity" means any chemical or common name which is indicated on the material safety 
data sheet (MSDS) for the chemical. The identity used shall permit cross-references to be 
made among the required list of hazardous chemicals, the label and the MSDS. 

"Immediate use" means that the hazardous chemical will be under the control of and used 
only by the person who transfers it from a labeled container and only within the work shift in 
which it is transferred. 
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"Importer" means the first business with employees within the Customs Territory of the 
United States which receives hazardous chemicals produced in other countries for the 
purpose of supplying them to distributors or employers within the United States. 

"Label" means any written, printed, or graphic material displayed on or affixed to containers 
of hazardous chemicals. 

"Material safety data sheet (MSDS)" means written or printed material concerning a 
hazardous chemical which is prepared in accordance with paragraph (g) of this section. 

"Mixture" means any combination of two or more chemicals if the combination is not, in 
whole or in part, the result of a chemical reaction. 

"Organic peroxide" means an organic compound that contains the bivalent -O-O-structure 
and which may be considered to be a structural derivative of hydrogen peroxide where one or 
both of the hydrogen atoms has been replaced by an organic radical. 

"Oxidizer" means a chemical other than a blasting agent or explosive as defined in 
1910.109(a), that initiates or promotes combustion in other materials, thereby causing fire 
either of itself or through the release of oxygen or other gases. 

"Physical hazard" means a chemical for which there is scientifically valid evidence that it is a 
combustible liquid, a compressed gas, explosive, flammable, an organic peroxide, an 
oxidizer, pyrophoric, unstable (reactive) or water-reactive. 

"Produce" means to manufacture, process, formulate, blend, extract, generate, emit, or 
repackage. 

"Pyrophoric" means a chemical that will ignite spontaneously in air at a temperature of 130 
deg. F (54.4 deg. C) or below. 

"Responsible party" means someone who can provide additional information on the 
hazardous chemical and appropriate emergency procedures, if necessary. 

"Specific chemical identity" means the chemical name, Chemical Abstracts Service (CAS) 
Registry Number, or any other information that reveals the precise chemical designation of 
the substance. 

"Trade secret" means any confidential formula, pattern, process, device, information or 
compilation of information that is used in an employer's business, and that gives the 
employer an opportunity to obtain an advantage over competitors who do not know or use it. 
Appendix D sets out the criteria to be used in evaluating trade secrets. 

"Unstable (reactive)" means a chemical which in the pure state, or as produced or 
transported, will vigorously polymerize, decompose, condense, or will become self-reactive 
under conditions of shocks, pressure or temperature. 

"Use" means to package, handle, react, emit, extract, generate as a byproduct, or transfer. 

"Water-reactive" means a chemical that reacts with water to release a gas that is either 
flammable or presents a health hazard. 

"Work area" means a room or defined space in a workplace where hazardous chemicals are 
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produced or used, and where employees are present. 

"Workplace" means an establishment, job site, or project, at one geographical location 
containing one or more work areas. 

..1910.1200(d)  

1910.1200(d)  

"Hazard determination." 

1910.1200(d)(1)  

Chemical manufacturers and importers shall evaluate chemicals produced in their workplaces 
or imported by them to determine if they are hazardous. Employers are not required to 
evaluate chemicals unless they choose not to rely on the evaluation performed by the 
chemical manufacturer or importer for the chemical to satisfy this requirement. 

1910.1200(d)(2)  

Chemical manufacturers, importers or employers evaluating chemicals shall identify and 
consider the available scientific evidence concerning such hazards. For health hazards, 
evidence which is statistically significant and which is based on at least one positive study 
conducted in accordance with established scientific principles is considered to be sufficient 
to establish a hazardous effect if the results of the study meet the definitions of health 
hazards in this section. Appendix A shall be consulted for the scope of health hazards 
covered, and Appendix B shall be consulted for the criteria to be followed with respect to the 
completeness of the evaluation, and the data to be reported. 

1910.1200(d)(3)  

The chemical manufacturer, importer or employer evaluating chemicals shall treat the 
following sources as establishing that the chemicals listed in them are hazardous: 

1910.1200(d)(3)(i)  

29 CFR part 1910, subpart Z, Toxic and Hazardous Substances, Occupational Safety and 
Health Administration (OSHA); or, 

..1910.1200(d)(3)(ii)  

1910.1200(d)(3)(ii)  

"Threshold Limit Values for Chemical Substances and Physical Agents in the Work 
Environment," American Conference of Governmental Industrial Hygienists (ACGIH) (latest 
edition). The chemical manufacturer, importer, or employer is still responsible for evaluating 
the hazards associated with the chemicals in these source lists in accordance with the 
requirements of this standard. 

1910.1200(d)(4)  

Chemical manufacturers, importers and employers evaluating chemicals shall treat the 
following sources as establishing that a chemical is a carcinogen or potential carcinogen for 
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hazard communication purposes: 

1910.1200(d)(4)(i)  

National Toxicology Program (NTP), "Annual Report on Carcinogens" (latest edition); 

1910.1200(d)(4)(ii)  

International Agency for Research on Cancer (IARC) "Monographs" (latest editions); or 

1910.1200(d)(4)(iii)  

29 CFR part 1910, subpart Z, Toxic and Hazardous Substances, Occupational Safety and 
Health Administration. 

Note: The "Registry of Toxic Effects of Chemical Substances" published by the National 
Institute for Occupational Safety and Health indicates whether a chemical has been found by 
NTP or IARC to be a potential carcinogen. 

1910.1200(d)(5)  

The chemical manufacturer, importer or employer shall determine the hazards of mixtures of 
chemicals as follows: 

1910.1200(d)(5)(i)  

If a mixture has been tested as a whole to determine its hazards, the results of such testing 
shall be used to determine whether the mixture is hazardous; 

..1910.1200(d)(5)(ii)  

1910.1200(d)(5)(ii)  

If a mixture has not been tested as a whole to determine whether the mixture is a health 
hazard, the mixture shall be assumed to present the same health hazards as do the 
components which comprise one percent (by weight or volume) or greater of the mixture, 
except that the mixture shall be assumed to present a carcinogenic hazard if it contains a 
component in concentrations of 0.1 percent or greater which is considered to be a carcinogen 
under paragraph (d)(4) of this section; 

1910.1200(d)(5)(iii)  

If a mixture has not been tested as a whole to determine whether the mixture is a physical 
hazard, the chemical manufacturer, importer, or employer may use whatever scientifically 
valid data is available to evaluate the physical hazard potential of the mixture; and, 

1910.1200(d)(5)(iv)  

If the chemical manufacturer, importer, or employer has evidence to indicate that a 
component present in the mixture in concentrations of less than one percent (or in the case of 
carcinogens, less than 0.1 percent) could be released in concentrations which would exceed 
an established OSHA permissible exposure limit or ACGIH Threshold Limit Value, or could 
present a health risk to employees in those concentrations, the mixture shall be assumed to 
present the same hazard. 
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1910.1200(d)(6)  

Chemical manufacturers, importers, or employers evaluating chemicals shall describe in 
writing the procedures they use to determine the hazards of the chemical they evaluate. The 
written procedures are to be made available, upon request, to employees, their designated 
representatives, the Assistant Secretary and the Director. The written description may be 
incorporated into the written hazard communication program required under paragraph (e) of 
this section. 

..1910.1200(e)  

1910.1200(e)  

"Written hazard communication program." 

1910.1200(e)(1)  

Employers shall develop, implement, and maintain at each workplace, a written hazard 
communication program which at least describes how the criteria specified in paragraphs (f), 
(g), and (h) of this section for labels and other forms of warning, material safety data sheets, 
and employee information and training will be met, and which also includes the following: 

1910.1200(e)(1)(i)  

A list of the hazardous chemicals known to be present using an identity that is referenced on 
the appropriate material safety data sheet (the list may be compiled for the workplace as a 
whole or for individual work areas); and, 

1910.1200(e)(1)(ii)  

The methods the employer will use to inform employees of the hazards of non-routine tasks 
(for example, the cleaning of reactor vessels), and the hazards associated with chemicals 
contained in unlabeled pipes in their work areas. 

1910.1200(e)(2)  

"Multi-employer workplaces." Employers who produce, use, or store hazardous chemicals at 
a workplace in such a way that the employees of other employer(s) may be exposed (for 
example, employees of a construction contractor working on-site) shall additionally ensure 
that the hazard communication programs developed and implemented under this paragraph 
(e) include the following: 

1910.1200(e)(2)(i)  

The methods the employer will use to provide the other employer(s) on-site access to 
material safety data sheets for each hazardous chemical the other employer(s)' employees 
may be exposed to while working; 

..1910.1200(e)(2)(ii)  

1910.1200(e)(2)(ii)  

The methods the employer will use to inform the other employer(s) of any precautionary 
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measures that need to be taken to protect employees during the workplace's normal operating 
conditions and in foreseeable emergencies; and, 

1910.1200(e)(2)(iii)  

The methods the employer will use to inform the other employer(s) of the labeling system 
used in the workplace. 

1910.1200(e)(3)  

The employer may rely on an existing hazard communication program to comply with these 
requirements, provided that it meets the criteria established in this paragraph (e). 

1910.1200(e)(4)  

The employer shall make the written hazard communication program available, upon request, 
to employees, their designated representatives, the Assistant Secretary and the Director, in 
accordance with the requirements of 29 CFR 1910.1020 (e). 

1910.1200(e)(5)  

Where employees must travel between workplaces during a workshift, i.e., their work is 
carried out at more than one geographical location, the written hazard communication 
program may be kept at the primary workplace facility. 

1910.1200(f)  

"Labels and other forms of warning." 

1910.1200(f)(1)  

The chemical manufacturer, importer, or distributor shall ensure that each container of 
hazardous chemicals leaving the workplace is labeled, tagged or marked with the following 
information: 

..1910.1200(f)(1)(i)  

1910.1200(f)(1)(i)  

Identity of the hazardous chemical(s); 

1910.1200(f)(1)(ii)  

Appropriate hazard warnings; and 

1910.1200(f)(1)(iii)  

Name and address of the chemical manufacturer, importer, or other responsible party. 

1910.1200(f)(2)  

1910.1200(f)(2)(i)  

For solid metal (such as a steel beam or a metal casting), solid wood, or plastic items that are 
not exempted as articles due to their downstream use, or shipments of whole grain, the 
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required label may be transmitted to the customer at the time of the initial shipment, and need
not be included with subsequent shipments to the same employer unless the information on 
the label changes; 

1910.1200(f)(2)(ii)  

The label may be transmitted with the initial shipment itself, or with the material safety data 
sheet that is to be provided prior to or at the time of the first shipment; and, 

1910.1200(f)(2)(iii)  

This exception to requiring labels on every container of hazardous chemicals is only for the 
solid material itself, and does not apply to hazardous chemicals used in conjunction with, or 
known to be present with, the material and to which employees handling the items in transit 
may be exposed (for example, cutting fluids or pesticides in grains). 

..1910.1200(f)(3)  

1910.1200(f)(3)  

Chemical manufacturers, importers, or distributors shall ensure that each container of 
hazardous chemicals leaving the workplace is labeled, tagged, or marked in accordance with 
this section in a manner which does not conflict with the requirements of the Hazardous 
Materials Transportation Act (49 U.S.C. 1801 et seq.) and regulations issued under that Act 
by the Department of Transportation. 

1910.1200(f)(4)  

If the hazardous chemical is regulated by OSHA in a substance-specific health standard, the 
chemical manufacturer, importer, distributor or employer shall ensure that the labels or other 
forms of warning used are in accordance with the requirements of that standard. 

1910.1200(f)(5)  

Except as provided in paragraphs (f)(6) and (f)(7) of this section, the employer shall ensure 
that each container of hazardous chemicals in the workplace is labeled, tagged or marked 
with the following information: 

1910.1200(f)(5)(i)  

Identity of the hazardous chemical(s) contained therein; and, 

1910.1200(f)(5)(ii)  

Appropriate hazard warnings, or alternatively, words, pictures, symbols, or combination 
thereof, which provide at least general information regarding the hazards of the chemicals, 
and which, in conjunction with the other information immediately available to employees 
under the hazard communication program, will provide employees with the specific 
information regarding the physical and health hazards of the hazardous chemical. 

..1910.1200(f)(6)  

1910.1200(f)(6)  
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The employer may use signs, placards, process sheets, batch tickets, operating procedures, or 
other such written materials in lieu of affixing labels to individual stationary process 
containers, as long as the alternative method identifies the containers to which it is applicable 
and conveys the information required by paragraph (f)(5) of this section to be on a label. The 
written materials shall be readily accessible to the employees in their work area throughout 
each work shift. 

1910.1200(f)(7)  

The employer is not required to label portable containers into which hazardous chemicals are 
transferred from labeled containers, and which are intended only for the immediate use of the 
employee who performs the transfer. For purposes of this section, drugs which are dispensed 
by a pharmacy to a health care provider for direct administration to a patient are exempted 
from labeling. 

1910.1200(f)(8)  

The employer shall not remove or deface existing labels on incoming containers of hazardous 
chemicals, unless the container is immediately marked with the required information. 

1910.1200(f)(9)  

The employer shall ensure that labels or other forms of warning are legible, in English, and 
prominently displayed on the container, or readily available in the work area throughout each 
work shift. Employers having employees who speak other languages may add the 
information in their language to the material presented, as long as the information is 
presented in English as well. 

1910.1200(f)(10)  

The chemical manufacturer, importer, distributor or employer need not affix new labels to 
comply with this section if existing labels already convey the required information. 

..1910.1200(f)(11)  

1910.1200(f)(11)  

Chemical manufacturers, importers, distributors, or employers who become newly aware of 
any significant information regarding the hazards of a chemical shall revise the labels for the 
chemical within three months of becoming aware of the new information. Labels on 
containers of hazardous chemicals shipped after that time shall contain the new information. 
If the chemical is not currently produced or imported, the chemical manufacturer, importers, 
distributor, or employer shall add the information to the label before the chemical is shipped 
or introduced into the workplace again. 

1910.1200(g)  

"Material safety data sheets." 

1910.1200(g)(1)  

Chemical manufacturers and importers shall obtain or develop a material safety data sheet for 
each hazardous chemical they produce or import. Employers shall have a material safety data 
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sheet in the workplace for each hazardous chemical which they use. 

1910.1200(g)(2)  

Each material safety data sheet shall be in English (although the employer may maintain 
copies in other languages as well), and shall contain at least the following information: 

1910.1200(g)(2)(i)  

The identity used on the label, and, except as provided for in paragraph (i) of this section on 
trade secrets: 

1910.1200(g)(2)(i)(A)  

If the hazardous chemical is a single substance, its chemical and common name(s); 

1910.1200(g)(2)(i)(B)  

If the hazardous chemical is a mixture which has been tested as a whole to determine its 
hazards, the chemical and common name(s) of the ingredients which contribute to these 
known hazards, and the common name(s) of the mixture itself; or, 

1910.1200(g)(2)(i)(C)  

If the hazardous chemical is a mixture which has not been tested as a whole: 

..1910.1200(g)(2)(i)(C)(1)  

1910.1200(g)(2)(i)(C)(1)  

The chemical and common name(s) of all ingredients which have been determined to be 
health hazards, and which comprise 1% or greater of the composition, except that chemicals 
identified as carcinogens under paragraph (d) of this section shall be listed if the 
concentrations are 0.1% or greater; and, 

1910.1200(g)(2)(i)(C)(2)  

The chemical and common name(s) of all ingredients which have been determined to be 
health hazards, and which comprise less than 1% (0.1% for carcinogens) of the mixture, if 
there is evidence that the ingredient(s) could be released from the mixture in concentrations 
which would exceed an established OSHA permissible exposure limit or ACGIH Threshold 
Limit Value, or could present a health risk to employees; and, 

1910.1200(g)(2)(i)(C)(3)  

The chemical and common name(s) of all ingredients which have been determined to present 
a physical hazard when present in the mixture; 

1910.1200(g)(2)(ii)  

Physical and chemical characteristics of the hazardous chemical (such as vapor pressure, 
flash point); 

1910.1200(g)(2)(iii)  
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The physical hazards of the hazardous chemical, including the potential for fire, explosion, 
and reactivity; 

1910.1200(g)(2)(iv)  

The health hazards of the hazardous chemical, including signs and symptoms of exposure, 
and any medical conditions which are generally recognized as being aggravated by exposure 
to the chemical; 

1910.1200(g)(2)(v)  

The primary route(s) of entry; 

..1910.1200(g)(2)(vi)  

1910.1200(g)(2)(vi)  

The OSHA permissible exposure limit, ACGIH Threshold Limit Value, and any other 
exposure limit used or recommended by the chemical manufacturer, importer, or employer 
preparing the material safety data sheet, where available; 

1910.1200(g)(2)(vii)  

Whether the hazardous chemical is listed in the National Toxicology Program (NTP) Annual 
Report on Carcinogens (latest edition) or has been found to be a potential carcinogen in the 
International Agency for Research on Cancer (IARC) Monographs (latest editions), or by 
OSHA; 

1910.1200(g)(2)(viii)  

Any generally applicable precautions for safe handling and use which are known to the 
chemical manufacturer, importer or employer preparing the material safety data sheet, 
including appropriate hygienic practices, protective measures during repair and maintenance 
of contaminated equipment, and procedures for clean-up of spills and leaks; 

1910.1200(g)(2)(ix)  

Any generally applicable control measures which are known to the chemical manufacturer, 
importer or employer preparing the material safety data sheet, such as appropriate 
engineering controls, work practices, or personal protective equipment; 

1910.1200(g)(2)(x)  

Emergency and first aid procedures; 

1910.1200(g)(2)(xi)  

The date of preparation of the material safety data sheet or the last change to it; and, 

..1910.1200(g)(2)(xii)  

1910.1200(g)(2)(xii)  

The name, address and telephone number of the chemical manufacturer, importer, employer 
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or other responsible party preparing or distributing the material safety data sheet, who can 
provide additional information on the hazardous chemical and appropriate emergency 
procedures, if necessary. 

1910.1200(g)(3)  

If no relevant information is found for any given category on the material safety data sheet, 
the chemical manufacturer, importer or employer preparing the material safety data sheet 
shall mark it to indicate that no applicable information was found. 

1910.1200(g)(4)  

Where complex mixtures have similar hazards and contents (i.e. the chemical ingredients are 
essentially the same, but the specific composition varies from mixture to mixture), the 
chemical manufacturer, importer or employer may prepare one material safety data sheet to 
apply to all of these similar mixtures. 

1910.1200(g)(5)  

The chemical manufacturer, importer or employer preparing the material safety data sheet 
shall ensure that the information recorded accurately reflects the scientific evidence used in 
making the hazard determination. If the chemical manufacturer, importer or employer 
preparing the material safety data sheet becomes newly aware of any significant information 
regarding the hazards of a chemical, or ways to protect against the hazards, this new 
information shall be added to the material safety data sheet within three months. If the 
chemical is not currently being produced or imported the chemical manufacturer or importer 
shall add the information to the material safety data sheet before the chemical is introduced 
into the workplace again. 

..1910.1200(g)(6)  

1910.1200(g)(6)  

1910.1200(g)(6)(i)  

Chemical manufacturers or importers shall ensure that distributors and employers are 
provided an appropriate material safety data sheet with their initial shipment, and with the 
first shipment after a material safety data sheet is updated; 

1910.1200(g)(6)(ii)  

The chemical manufacturer or importer shall either provide material safety data sheets with 
the shipped containers or send them to the distributor or employer prior to or at the time of 
the shipment; 

1910.1200(g)(6)(iii)  

If the material safety data sheet is not provided with a shipment that has been labeled as a 
hazardous chemical, the distributor or employer shall obtain one from the chemical 
manufacturer or importer as soon as possible; and, 

1910.1200(g)(6)(iv)  

The chemical manufacturer or importer shall also provide distributors or employers with a 
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material safety data sheet upon request. 

1910.1200(g)(7)  

1910.1200(g)(7)(i)  

Distributors shall ensure that material safety data sheets, and updated information, are 
provided to other distributors and employers with their initial shipment and with the first 
shipment after a material safety data sheet is updated; 

1910.1200(g)(7)(ii)  

The distributor shall either provide material safety data sheets with the shipped containers, or 
send them to the other distributor or employer prior to or at the time of the shipment; 

..1910.1200(g)(7)(iii)  

1910.1200(g)(7)(iii)  

Retail distributors selling hazardous chemicals to employers having a commercial account 
shall provide a material safety data sheet to such employers upon request, and shall post a 
sign or otherwise inform them that a material safety data sheet is available; 

1910.1200(g)(7)(iv)  

Wholesale distributors selling hazardous chemicals to employers over-the-counter may also 
provide material safety data sheets upon the request of the employer at the time of the over-
the-counter purchase, and shall post a sign or otherwise inform such employers that a 
material safety data sheet is available; 

1910.1200(g)(7)(v)  

If an employer without a commercial account purchases a hazardous chemical from a retail 
distributor not required to have material safety data sheets on file (i.e., the retail distributor 
does not have commercial accounts and does not use the materials), the retail distributor shall 
provide the employer, upon request, with the name, address, and telephone number of the 
chemical manufacturer, importer, or distributor from which a material safety data sheet can 
be obtained; 

1910.1200(g)(7)(vi)  

Wholesale distributors shall also provide material safety data sheets to employers or other 
distributors upon request; and, 

1910.1200(g)(7)(vii)  

Chemical manufacturers, importers, and distributors need not provide material safety data 
sheets to retail distributors that have informed them that the retail distributor does not sell the 
product to commercial accounts or open the sealed container to use it in their own 
workplaces. 

..1910.1200(g)(8)  

1910.1200(g)(8)  
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The employer shall maintain in the workplace copies of the required material safety data 
sheets for each hazardous chemical, and shall ensure that they are readily accessible during 
each work shift to employees when they are in their work area(s). (Electronic access, 
microfiche, and other alternatives to maintaining paper copies of the material safety data 
sheets are permitted as long as no barriers to immediate employee access in each workplace 
are created by such options.) 

1910.1200(g)(9)  

Where employees must travel between workplaces during a workshift, i.e., their work is 
carried out at more than one geographical location, the material safety data sheets may be 
kept at the primary workplace facility. In this situation, the employer shall ensure that 
employees can immediately obtain the required information in an emergency. 

1910.1200(g)(10)  

Material safety data sheets may be kept in any form, including operating procedures, and 
may be designed to cover groups of hazardous chemicals in a work area where it may be 
more appropriate to address the hazards of a process rather than individual hazardous 
chemicals. However, the employer shall ensure that in all cases the required information is 
provided for each hazardous chemical, and is readily accessible during each work shift to 
employees when they are in in their work area(s). 

1910.1200(g)(11)  

Material safety data sheets shall also be made readily available, upon request, to designated 
representatives and to the Assistant Secretary, in accordance with the requirements of 29 
CFR 1910.1020(e). The Director shall also be given access to material safety data sheets in 
the same manner. 

..1910.1200(h)  

1910.1200(h)  

"Employee information and training." 

1910.1200(h)(1)  

Employers shall provide employees with effective information and training on hazardous 
chemicals in their work area at the time of their initial assignment, and whenever a new 
physical or health hazard the employees have not previously been trained about is introduced 
into their work area. Information and training may be designed to cover categories of hazards 
(e.g., flammability, carcinogenicity) or specific chemicals. Chemical-specific information 
must always be available through labels and material safety data sheets. 

1910.1200(h)(2)  

"Information." Employees shall be informed of: 

1910.1200(h)(2)(i)  

The requirements of this section; 
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1910.1200(h)(2)(ii)  

Any operations in their work area where hazardous chemicals are present; and, 

1910.1200(h)(2)(iii)  

The location and availability of the written hazard communication program, including the 
required list(s) of hazardous chemicals, and material safety data sheets required by this 
section. 

1910.1200(h)(3)  

"Training." Employee training shall include at least: 

1910.1200(h)(3)(i)  

Methods and observations that may be used to detect the presence or release of a hazardous 
chemical in the work area (such as monitoring conducted by the employer, continuous 
monitoring devices, visual appearance or odor of hazardous chemicals when being released, 
etc.); 

1910.1200(h)(3)(ii)  

The physical and health hazards of the chemicals in the work area; 

..1910.1200(h)(3)(iii)  

1910.1200(h)(3)(iii)  

The measures employees can take to protect themselves from these hazards, including 
specific procedures the employer has implemented to protect employees from exposure to 
hazardous chemicals, such as appropriate work practices, emergency procedures, and 
personal protective equipment to be used; and, 

1910.1200(h)(3)(iv)  

The details of the hazard communication program developed by the employer, including an 
explanation of the labeling system and the material safety data sheet, and how employees can 
obtain and use the appropriate hazard information. 

1910.1200(i)  

"Trade secrets." 

1910.1200(i)(1)  

The chemical manufacturer, importer, or employer may withhold the specific chemical 
identity, including the chemical name and other specific identification of a hazardous 
chemical, from the material safety data sheet, provided that: 

1910.1200(i)(1)(i)  

The claim that the information withheld is a trade secret can be supported; 
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1910.1200(i)(1)(ii)  

Information contained in the material safety data sheet concerning the properties and effects 
of the hazardous chemical is disclosed; 

1910.1200(i)(1)(iii)  

The material safety data sheet indicates that the specific chemical identity is being withheld 
as a trade secret; and, 

1910.1200(i)(1)(iv)  

The specific chemical identity is made available to health professionals, employees, and 
designated representatives in accordance with the applicable provisions of this paragraph. 

..1910.1200(i)(2)  

1910.1200(i)(2)  

Where a treating physician or nurse determines that a medical emergency exists and the 
specific chemical identity of a hazardous chemical is necessary for emergency or first-aid 
treatment, the chemical manufacturer, importer, or employer shall immediately disclose the 
specific chemical identity of a trade secret chemical to that treating physician or nurse, 
regardless of the existence of a written statement of need or a confidentiality agreement. The 
chemical manufacturer, importer, or employer may require a written statement of need and 
confidentiality agreement, in accordance with the provisions of paragraphs (i)(3) and (4) of 
this section, as soon as circumstances permit. 

1910.1200(i)(3)  

In non-emergency situations, a chemical manufacturer, importer, or employer shall, upon 
request, disclose a specific chemical identity, otherwise permitted to be withheld under 
paragraph (i)(1) of this section, to a health professional (i.e. physician, industrial hygienist, 
toxicologist, epidemiologist, or occupational health nurse) providing medical or other 
occupational health services to exposed employee(s), and to employees or designated 
representatives, if: 

1910.1200(i)(3)(i)  

The request is in writing; 

1910.1200(i)(3)(ii)  

The request describes with reasonable detail one or more of the following occupational 
health needs for the information: 

1910.1200(i)(3)(ii)(A)  

To assess the hazards of the chemicals to which employees will be exposed; 

1910.1200(i)(3)(ii)(B)  

To conduct or assess sampling of the workplace atmosphere to determine employee exposure 
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levels; 

1910.1200(i)(3)(ii)(C)  

To conduct pre-assignment or periodic medical surveillance of exposed employees; 

1910.1200(i)(3)(ii)(D)  

To provide medical treatment to exposed employees; 

..1910.1200(i)(3)(ii)(E)  

1910.1200(i)(3)(ii)(E)  

To select or assess appropriate personal protective equipment for exposed employees; 

1910.1200(i)(3)(ii)(F)  

To design or assess engineering controls or other protective measures for exposed 
employees; and, 

1910.1200(i)(3)(ii)(G)  

To conduct studies to determine the health effects of exposure. 

1910.1200(i)(3)(iii)  

The request explains in detail why the disclosure of the specific chemical identity is essential 
and that, in lieu thereof, the disclosure of the following information to the health 
professional, employee, or designated representative, would not satisfy the purposes 
described in paragraph (i)(3)(ii) of this section: 

1910.1200(i)(3)(iii)(A)  

The properties and effects of the chemical; 

1910.1200(i)(3)(iii)(B)  

Measures for controlling workers' exposure to the chemical; 

1910.1200(i)(3)(iii)(C)  

Methods of monitoring and analyzing worker exposure to the chemical; and, 

1910.1200(i)(3)(iii)(D)  

Methods of diagnosing and treating harmful exposures to the chemical; 

1910.1200(i)(3)(iv)  

The request includes a description of the procedures to be used to maintain the 
confidentiality of the disclosed information; and, 

..1910.1200(i)(3)(v)  

1910.1200(i)(3)(v)  
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The health professional, and the employer or contractor of the services of the health 
professional (i.e. downstream employer, labor organization, or individual employee), 
employee, or designated representative, agree in a written confidentiality agreement that the 
health professional, employee, or designated representative, will not use the trade secret 
information for any purpose other than the health need(s) asserted and agree not to release 
the information under any circumstances other than to OSHA, as provided in paragraph (i)(6) 
of this section, except as authorized by the terms of the agreement or by the chemical 
manufacturer, importer, or employer. 

1910.1200(i)(4)  

The confidentiality agreement authorized by paragraph (i)(3)(iv) of this section: 

1910.1200(i)(4)(i)  

May restrict the use of the information to the health purposes indicated in the written 
statement of need; 

1910.1200(i)(4)(ii)  

May provide for appropriate legal remedies in the event of a breach of the agreement, 
including stipulation of a reasonable pre-estimate of likely damages; and, 

1910.1200(i)(4)(iii)  

May not include requirements for the posting of a penalty bond. 

1910.1200(i)(5)  

Nothing in this standard is meant to preclude the parties from pursuing non-contractual 
remedies to the extent permitted by law. 

1910.1200(i)(6)  

If the health professional, employee, or designated representative receiving the trade secret 
information decides that there is a need to disclose it to OSHA, the chemical manufacturer, 
importer, or employer who provided the information shall be informed by the health 
professional, employee, or designated representative prior to, or at the same time as, such 
disclosure. 

..1910.1200(i)(7)  

1910.1200(i)(7)  

If the chemical manufacturer, importer, or employer denies a written request for disclosure of 
a specific chemical identity, the denial must: 

1910.1200(i)(7)(i)  

Be provided to the health professional, employee, or designated representative, within thirty 
days of the request; 

1910.1200(i)(7)(ii)  
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Be in writing; 

1910.1200(i)(7)(iii)  

Include evidence to support the claim that the specific chemical identity is a trade secret; 

1910.1200(i)(7)(iv)  

State the specific reasons why the request is being denied; and, 

1910.1200(i)(7)(v)  

Explain in detail how alternative information may satisfy the specific medical or 
occupational health need without revealing the specific chemical identity. 

1910.1200(i)(8)  

The health professional, employee, or designated representative whose request for 
information is denied under paragraph (i)(3) of this section may refer the request and the 
written denial of the request to OSHA for consideration. 

1910.1200(i)(9)  

When a health professional, employee, or designated representative refers the denial to 
OSHA under paragraph (i)(8) of this section, OSHA shall consider the evidence to determine 
if: 

..1910.1200(i)(9)(i)  

1910.1200(i)(9)(i)  

The chemical manufacturer, importer, or employer has supported the claim that the specific 
chemical identity is a trade secret; 

1910.1200(i)(9)(ii)  

The health professional, employee, or designated representative has supported the claim that 
there is a medical or occupational health need for the information; and, 

1910.1200(i)(9)(iii)  

The health professional, employee or designated representative has demonstrated adequate 
means to protect the confidentiality. 

1910.1200(i)(10)  

1910.1200(i)(10)(i)  

If OSHA determines that the specific chemical identity requested under paragraph (i)(3) of 
this section is not a "bona fide" trade secret, or that it is a trade secret, but the requesting 
health professional, employee, or designated representative has a legitimate medical or 
occupational health need for the information, has executed a written confidentiality 
agreement, and has shown adequate means to protect the confidentiality of the information, 
the chemical manufacturer, importer, or employer will be subject to citation by OSHA. 
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..1910.1200(i)(10)(ii)  

1910.1200(i)(10)(ii)  

If a chemical manufacturer, importer, or employer demonstrates to OSHA that the execution 
of a confidentiality agreement would not provide sufficient protection against the potential 
harm from the unauthorized disclosure of a trade secret specific chemical identity, the 
Assistant Secretary may issue such orders or impose such additional limitations or conditions 
upon the disclosure of the requested chemical information as may be appropriate to assure 
that the occupational health services are provided without an undue risk of harm to the 
chemical manufacturer, importer, or employer. 

1910.1200(i)(11)  

If a citation for a failure to release specific chemical identity information is contested by the 
chemical manufacturer, importer, or employer, the matter will be adjudicated before the 
Occupational Safety and Health Review Commission in accordance with the Act's 
enforcement scheme and the applicable Commission rules of procedure. In accordance with 
the Commission rules, when a chemical manufacturer, importer, or employer continues to 
withhold the information during the contest, the Administrative Law Judge may review the 
citation and supporting documentation "in camera" or issue appropriate orders to protect the 
confidentiality of such matters. 

1910.1200(i)(12)  

Notwithstanding the existence of a trade secret claim, a chemical manufacturer, importer, or 
employer shall, upon request, disclose to the Assistant Secretary any information which this 
section requires the chemical manufacturer, importer, or employer to make available. Where 
there is a trade secret claim, such claim shall be made no later than at the time the 
information is provided to the Assistant Secretary so that suitable determinations of trade 
secret status can be made and the necessary protections can be implemented. 

1910.1200(i)(13)  

Nothing in this paragraph shall be construed as requiring the disclosure under any 
circumstances of process or percentage of mixture information which is a trade secret. 

..1910.1200(j)  

1910.1200(j)  

"Effective dates." Chemical manufacturers, importers, distributors, and employers shall be in 
compliance with all provisions of this section by March 11, 1994. 

Note: The effective date of the clarification that the exemption of wood and wood products 
from the Hazard Communication standard in paragraph (b)(6)(iv) only applies to wood and 
wood products including lumber which will not be processed, where the manufacturer or 
importer can establish that the only hazard they pose to employees is the potential for 
flammability or combustibility, and that the exemption does not apply to wood or wood 
products which have been treated with a hazardous chemical covered by this standard, and 
wood which may be subsequently sawed or cut generating dust has been stayed from March 
11, 1994 to August 11, 1994. 
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[59 FR 17479, April 13, 1994; 59 FR 65947, Dec. 22, 1994; 61 FR 5507, Feb. 13, 1996] 

Occupational Safety & Health Administration 
200 Constitution Avenue, NW 
Washington, DC 20210 
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TELECOMMUNICATION TOWER CLIMBING AND  

FALL PROTECTION PROGRAM 
 

Health and Safety Program No. 7.4 
Revision #: 0 Issue Date: October 15, 2003 Revision Date: June 9, 2003 

 
1.0 PURPOSE 
The purpose of this Program is to present sufficient details of proven present day methods, 
equipment, and training requirements necessary to provide safe and adequate procedures for 
workers climbing, moving, resting, and working at elevated work sites. This Program provides 
minimum requirements for climbing communication towers and addresses the requirements of 
the Occupational Safety and Health Administration (OSHA) Fall Protection Standard 29 CFR 
Subpart M – Fall Protection. 
 
This Program is issued by MACTEC Inc. and was modeled after the United States Department of 
the Interior, Bureau of Land Management’s (BLM) Telecommunications Tower Climbing and 
Fall Protection Manual, May 1998. It is designed to provide specific guidelines, instructions, 
procedures, and criteria for establishing and maintaining a fall protection policy and program for 
communications tower climbing and maintenance performed by MACTEC employees and 
contractors. 
 
2.0 SCOPE 
This Program applies to all MACTEC employees who climb or perform work on 
communications towers. All communication towers that require climbing by MACTEC 
employees shall be in compliance with OSHA standards for Fall Protection. 
 
DEFINITIONS 
 
Aerial device – Any vehicle-mounted device, telescoping or articulating, or both, which is used 
to position personnel. 
 
Anchorage – A secure point of attachment for lifelines, lanyards or deceleration devices. 
 
Attachment – A device such as a tie, band, or fastening that joins one thing to another. 
 
Body Belt – A belt that consists of a belt strap and D-rings, and may include a cushion section or 
a tool saddle. Note: As of January 1, 1998, the Body Belt can not be used as a fall protection 
device. They may, however, still be used as a positioning device. 
 
Carabiner – A connector component generally comprised of a trapezoidal or oval shaped body 
with a normally closed gate or similar arrangement that may be opened to permit the body to 
receive an object, and when released, automatically closes to retain the object. 
Carabiners are generally one of three types, namely: 

1. The locking type (required by MACTEC) with a self-closing, self-locking gate that remains 
closed and locked until intentionally unlocked and opened for connection or disconnection; 
or 



Clean Air Status and Trends Network   Site Health and Safety Plan 

P:\ECM\P\CASTNET2\QAPP 4.0\AA - A1-A12 QAPP 4.1\5\4.1 Appendix 5 HASP 2007.doc MACTEC Engineering and Consulting, Inc 

2. The non-locking type (not permitted by MACTEC) with a self-closing gate that remains 
closed, but not locked, until intentionally opened by the user for connection or disconnection; 
or 
3. The manual locking type (not recommended, but permitted by MACTEC) with a 
selfclosing 
gate that remains closed but not locked (unless purposely locked by the user) until 
intentionally opened by the user for connection or disconnection. 
 

Climbing – The vertical (ascending and descending) and horizontal movement to access the 
elevated work position. See Transferring and Transitioning. A climber must be mechanically 
attached during all climbing, work, or rest activities. 
 
Competent person – One who, because of training, experience, and authority, is capable of 
identifying and correcting hazardous or dangerous conditions in the personal fall arrest system or 
any component thereof under consideration, as well as its application and use with related 
equipment. 
 
Deceleration device – Any mechanism, such as a rope grab, rip-stitch lanyard, specially-woven 
lanyard, tearing or deforming lanyards, automatic self-retracting lifelines/lanyards, etc., that 
serves to dissipate a substantial amount of energy during a fall arrest, or otherwise limit the 
energy imposed on an employee during fall arrest. 
 
Deceleration distance – The additional vertical distance that a falling worker travels, excluding 
lifeline elongation and free fall distance, before stopping, from the point at which the 
deceleration device begins to operate. It is measured as the distance between the location of a 
full body harness attachment point at the moment of activation (at the onset of fall arrest forces) 
of the deceleration device during a fall, and the location of that attachment point after the worker 
comes to a full stop (1.1 m (3.5 feet) maximum). 
 
Drop zone – The area or space on a tower directly under a worker into which he/she would fall 
before the fall arrest system stops the fall. 
 
Detachable ladders – Detachable ladders are those that are not permanently installed to a 
structure but are the normal means of accessing the facilities on the structure as well as the 
structure itself. 
 
Energy (shock) absorber – A component whose primary function is to dissipate energy and 
limit deceleration forces on the body during fall arrest. Such devices may employ various 
principles such as deformation, friction, tearing of materials or breaking of stitches to accomplish 
energy absorption. An energy absorber causes an increase in the deceleration distance. 
 
Engineered anchorage – A fall protection anchorage that is designed and will operate to 
withstand the maximum expected impact load while maintaining a specified overload capacity 
factor (OCF) of two. 
 
Engineered system – A fall protection system that is designed to absorb the energy of a 
worker(s) during a fall while accommodating the static loads of tools and hardware. See fall 
protection system. 
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Fall arrest system – The assemblage of equipment such as a full body harness in conjunction 
with a deceleration device and anchorage to limit the forces a worker experiences during a fall 
from one elevation to another. 
 
Fall prevention system – A system intended to prevent a worker from falling from one 
elevation to another. Such systems include positioning device systems, guardrail, barriers, and 
restraint systems. Fall prevention systems are used in an attempt to prevent workers from falling 
from an elevation. It should be noted that these devices do not absolutely prevent a worker from 
falling; their function is to keep the worker at the same elevation. 
 
Fall protection system (hardware) – Consists of either a fall prevention system or a fall arrest 
system. The system must have three integral parts: an anchorage, a climber’s body attachment 
device, and a means of connecting the body attachment device to the anchorage. 
 
Free fall distance – The vertical displacement of the fall arrest attachment point on the 
employee’s body harness between onset of the fall and just before the system begins to apply 
force to arrest the fall. This distance excludes deceleration distance, and lifeline/lanyard 
elongation, but includes any deceleration device slide distance or self-retracting lifeline/lanyard 
extension before they operate and fall arrest forces occur. 
 
Full body harness – A component with a design of straps that is fastened about the worker in a 
manner so as to contain the torso and distribute the fall arrest forces over at least the upper thighs 
or buttocks, pelvis, chest and shoulders with means for attaching it to other components or 
subsystems. 
 
NOTE: Wherever the word "harness" is used by itself in this manual, it refers to full body 
harness unless otherwise specified. 
 
Hazard – Anything that can potentially endanger personnel, impair safe working conditions, and 
conceivably cause injury, or loss of life. 
 
Job Safety Analysis (JSA) – A study of a specific task or work assignment to (1) identify each 
step involved with a particular task, (2) identify the known or potential hazards associated with 
each step, (3) develop solutions that will eliminate, minimize, or control the hazards, and (4) 
identify residual risks (See MACTEC Job Safety Analysis Program). 
 
Job site – The assembly point at the structure or equipment where the workers, tools, and 
vehicles are assembled to perform the climbing to the work position. 
 
Lanyard – A flexible line of rope, wire rope, or strap that generally has a connector at each end 
for connecting the body belt or body harness to a deceleration device, lifeline, or anchorage. 
MACTEC only allows the use of double lanyard systems when used for fall protection. 
 
Lifeline – A component consisting of a flexible line for connection to an anchorage at one end to 
hang vertically (vertical lifeline), or for connection to anchorages at both ends to stretch 
horizontally (horizontal lifeline), and that serves as a means for connecting other components of 
a personal fall arrest system to the anchorage. 
 
Near Miss Accident – An accident or incident that does not result in injury to personnel. 
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Overload capacity factor – The number by which a maximum load is multiplied to assure that 
the system does not fail when loaded to the design load. 
 
Pole Climbers/Gaffs – Devices that are used by tower workers for ascending, descending, and 
maintaining a work position on wood poles when no other means of support are available. Pole 
climbers or gaffs are secured to the tower worker’s legs by foot and leg straps and are driven into 
the wood pole surface to provide support for the tower worker. 
Pole strap – See Positioning strap. 
 
Positioning strap – A strap with snaphook(s) to connect to the D-rings of a climber’s full body 
harness. Used as a positioning device (also known as pole strap or safety strap). 
 
Qualified climber – A worker who has received appropriate training, satisfies physical fitness 
requirements, understands the methods, and has routinely demonstrated proficiency in climbing. 
A qualified climber will have an in depth knowledge of the hazards and equipment associated 
with climbing. The Supervisor shall confirm the worker’s climbing knowledge and ability. 
A climber who has not climbed for a period of one (1) year will be retrained. Climbers who 
climb at least once a year will be retrained on a periodic three- (3) year cycle. 
 
Rollout – A movement process by which a snaphook or carabiner accidentally disengages from 
an anchorage or object to which it is coupled. 
 
Safety strap – See Positioning strap. 
 
Self-retracting lanyard/lifeline – A device that contains a drum-wound web lanyard or steel 
line that may be slowly extracted from or retracted onto the drum under slight tension during 
normal movement of the user. The line has means for attachment to the fall arrest attachment on 
the body support. After onset of a fall, the device automatically locks the drum and arrests the 
fall. The device may have integral means for energy absorption. 
 
Snaphook – A connector comprised of a hook-shaped member with a normally closed keeper or 
similar arrangement that may be opened to permit the hook to receive an object and, when 
released, automatically closes to retain the object. Snaphooks are to be the locking type with a 
self-closing, self-locking keeper that remains closed and locked until unlocked and pressed open 
for connection or disconnection (two distinct operations are required to open a locking type 
snaphook). Non-locking snaphooks are prohibited. 
 
Total fall distance – The maximum vertical distance between the person's position before a fall 
and after the fall is arrested. The total fall distance includes maximum free fall distance plus 
maximum deceleration distance. Total fall distance excludes dynamic elongation. 
 
Tower Climbing and Fall Protection Program – A program intended to prevent falls and 
injuries to workers due to accidents when ascending, descending, and working at elevations. 
 
Transferring – The act of moving from one distinct object to another (e.g., between an aerial 
device and a structure). 
 
Transitioning – The act of moving from one location to another on equipment or a structure 
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while going around or over an obstruction. 
 
Work position – The elevated location on the structure or equipment where the worker is in 
position to perform the assigned work or task. 
 
Written work procedure – A set of specific instructions outlining the course of action for 
performing tasks in a safe and timely manner, as identified in the Job Safety Analysis (JSA) (See 
the MACTEC Job Safety Analysis Program). 
 
4.0 RESPONSIBILITIES 
 
4.1 EMPLOYEES 
Affected employees are responsible for: 

▪ Complying with the general requirements of this Program and any specific requirements 
developed to address the fall hazards of the particular site or project that they may be 
working. 

▪ Identifying unsafe and unhealthful conditions that exist or are anticipated at a job site. 
▪ Participating in the review of the work procedure plan or Job Safety Analysis (JSA) to 

obtain an understanding of the safety and health requirements and the work procedures of 
the job. 

▪ Inspecting their personal fall protection equipment prior to each use. 
 
4.2 SUPERVISOR 
The Supervisor is responsible for: 

▪ Specifying, in concurrence with the crew, the fall protection system to be used before 
engaging in the work activity. 

▪ Ensuring that the JSA safety requirements and pertinent work procedures are clearly 
defined and well understood by all. 

▪ Addressing any and all safety concerns, expressed by any member of the work crew. The 
Supervisor shall stop all work and resolve the issue before proceeding. 

▪ Being aware of changes in conditions and events that may require review and 
modifications of the fall protection system or work procedure. 

▪ Ensuring that all climbing and fall protection equipment is inspected prior to each use. 
 
4.3 LOCAL HEALTH AND SAFETY REPRESENTATIVE (LHSR) 
LHSR is responsible for ensuring that: 

▪ The established Tower Climbing and Fall Protection Program is carried out in an 
effective manner. 

▪ Employees receive the proper training required in the use, care, and inspection of fall 
protection equipment. 

▪ The proficiency requirements, that allow workers to perform climbing activities, are met. 
▪ Fall protection equipment is inspected on an annual basis by a competent person. 

 
5.0 REQUIRMENTS 
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5.1 PERSONAL PROTECTIVE EQUIPMENT 
 
5.1.1 General 
This section identifies the application of personal protective equipment (PPE) used by workers 
while climbing, resting, and performing work at elevated locations. The equipment described is 
utilized to help place the worker in a desirable working position and to eliminate potential fall 
accident injuries. 

▪ Personal protective equipment is to be stored in a dry, dark, secure area and protected 
from cuts, abrasions, and chemicals when not in use. 

▪ Mandatory inspection of equipment before each use will serve to minimize accidents 
resulting from deterioration of equipment. All fall protection equipment shall be 
periodically inspected on at least an annual basis, by the LHSR or a competent person, 
and a documented record of the inspection shall be maintained by LHSR in the office or 
site files. 

▪ Manufacturer's instructions and recommendations shall be incorporated into inspection, 
replacement, and preventive maintenance programs. Defective equipment shall be 
immediately removed from service and tagged “Do Not Use” until repaired, and reported 
to the program LHSR. If defective equipment is determined to be non-repairable, it shall 
be disposed of immediately. 

 
5.1.2 Fall Prevention/Positioning Equipment 
 
5.1.2.1 FULL BODY HARNESS 
A full body harness, as defined in OSHA 1926.500, means straps that may be secured about the 
worker in a manner that will distribute the fall arrest forces over at least the thighs, pelvis, waist, 
chest and shoulders. It will be provided with a means for attaching to other components of a 
personal fall arrest system. 
 
Full body harnesses used by MACTEC employees shall be certified by the manufacturer to meet 
all OSHA standards and regulations. It is recognized that many different body harness designs 
are available to climbers that offer advantages for certain tower structure designs and for the type 
of work to be performed. The climber may use personal preference in selecting the most 
appropriate harness to wear and shall ensure the harness fits properly. 
A full body harness, when used in conjunction with pole climbers, permits work positioning and 
limits the exposure to falls while the worker has both hands free to perform a work task. A full 
body harness with positioning strap or lanyard however, will not prevent falling vertically 
(sliding) down wood poles. The full body harness, with a positioning strap or lanyard, is a fall 
prevention system when the positioning strap or lanyard will limit falls to 610 mm (2 feet) or 
less. Non-composite (100 percent leather) positioning straps and body belt buckle straps shall 
not be used. 
 
Full body harnesses shall have a chest strap and a seat strap to distribute part of the load across 
the buttocks. The D-ring located at the center of the upper back will normally be the connection 
point for a safety lanyard to distribute forces to the body most effectively. The D-ring located 
front and center of the upper chest may be worn when the work procedure warrants. 
Full body harnesses shall be periodically inspected for the following: 

▪ Cuts, tears, and chafing 
▪ Electrical burns 
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▪ Physical deterioration 
▪ Ultraviolet deterioration 
▪ Wear on connection devices 
▪ Evidence of shock loading 
▪ Chemical damage and/or deterioration 

Suspect body harnesses shall be destroyed. Body harnesses shall be stored in a dry, dark, and 
protected environment. 
 
5.1.2.2 POSITIONING STRAP/ROPE LANYARD 
Positioning straps or rope lanyards shall have each end snapped into a separate D-ring of full 
body harness when in a rest or work position. Rope lanyards will be spliced by the manufacturer 
or by the manufacturer’s qualified representative to connect fittings, other ropes, extensions, and 
attachments with a minimum four tuck splice. Single lanyard systems are not allowed by 
MACTEC for fall protection. Only double lanyard systems are to be used. This allows 
employees to be 100 percent tied off at all times. 
 

a. Snaphook gates shall face outward away from the worker's body. The use of non-locking 
snaphooks as part of a personal fall arrest system and/or positioning device is 
prohibited. Multiple snaphooks of the locking type and/or approved carabiners may be 
attached to a single D-ring. 
 
b. Tools, handlines, or other objects that may interfere with the snaphook and cause rollout shall 
not be attached to or hung from the positioning strap. 
 
c. Positioning straps and rope lanyards shall be inspected for the following: 

▪ Snaphook keeper spring tension 
▪ Exposure of colored wear-warning inner layer 
▪ Elongation of holes in positioning strap material 
▪ Cuts, burns, extra holes, or fraying of material 
▪ Loose or worn rivets 
▪ Cracks, burns, or corrosion in the snaphook 
▪ Excessive side movement of the snaphook keeper 
▪ Chemical damage and/or deterioration 

 
5.1.2.3 POLE CLIMBERS/GAFFS 
Pole climbers may not be used if the gaffs are less than 32 mm (1-1/4 inches) in length as 
measured on the underside of the gaff. The gaffs of pole climbers shall be covered with gaff 
protectors when not being used. 
 
Pole climbers shall be inspected before each use and shall be inspected for the following 
conditions: 

▪ Fractured or cracked gaffs or leg irons 
▪ Wear on stirrup and leg irons 
▪ Loose or dull gaffs 
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▪ Proper sharpening of gaffs 
▪ Broken straps or buckles 
▪  

If any of these conditions exist, the defect shall be corrected before the climbers are used. 
Pole climbers may not be worn when working on ladders (unless using the wood structure as 
access to a work position on a ladder) or when working from an aerial device. Pole climbers 
may be worn on ladders, in aerial devices, or when walking if used as part of an access system 
incidental to work activity. ASTM F887-91a provides detailed information for care of pole 
climbers. 
 
5.1.3 Fall Arrest Equipment 
All fall arrest equipment shall have locking-type snaphooks or approved carabiners that meet or 
exceed applicable OSHA and ANSI requirements. Fall arrest equipment shall be used as a 
component of the system as shown in Attachment A. This equipment minimizes physical trauma 
to the worker, comfortably supports the worker after a fall until a rescue can be made, and 
suspends the worker in a more easily retrievable position for rescuers. 

▪ Fall arrest equipment should be attached to an engineered anchorage above the worker's 
waist. Regardless of the attachment height, the length of the body attachment shall be 
such that the free fall distance (see definition) shall not exceed 1.9 m (6 feet). 

▪ Fall arrest equipment receiving an impact or shock load from a fall shall be removed 
from service, tagged “Do Not Use”, and equipment manager. This type of incident is 
considered a “Near Miss Accident” and should also be reported to the Supervisor and the 
LHSR. The equipment shall be returned to the manufacturer for inspection and repair. It 
shall be repaired only by a qualified person at an authorized facility, or shall be 
destroyed. 

▪ The preventive maintenance and inspection program for PPE shall include determination 
of\shelf and service lifetimes and the load limitations for the system to be used as per 
manufacturer’s recommendations. 

 
5.1.3.1 LANYARDS WITH ENERGY ABSORBER 
Lanyards and their associated energy absorbers shall be used in accordance with the following: 

▪ Possible falls into a fall arrest system shall not exceed 1.9 m (6 feet) free fall, 2.9 m (9.5 
feet) total fall distance, and 8 kN (1800 pounds) maximum force. 

▪ Manufacturer's shock force data or test data should be incorporated into the total arrest 
system design (including anchorage). 

▪ Energy absorbers that have shock force indicators should be used (when available). 
▪ Lanyards shall be equipped with locking snaphooks or carabiners. 
▪ Lanyards shall not be knotted. 
▪ Lanyards shall not be attached back onto themselves unless a carabiner is used. 
▪ Only double lanyard systems shall be used for fall protection. 
 

Lanyards and energy absorbers shall be inspected for the following: 

▪ Partial activation of the energy absorbing device. 
▪ Cuts, tears, and chafing. 
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▪ Electrical burns. 
▪ Physical and ultraviolet light deterioration. 
▪ Wear on snaphooks. 
▪ Operation of snaphooks. 
▪ Chemical damage and/or deterioration. 
 

Suspect lanyards and/or energy absorbing equipment shall be tagged “Do Not Use” before they 
are destroyed and reported to the Supervisor and the Office Safety Coordinator. Lanyards and 
energy absorbing devices shall be stored in a dry, dark, and protected environment. 
 
5.1.3.2 SELF-RETRACTING LANYARD/LIFELINE 
Self-retracting lanyards and lifelines are attached to an automatic rewinding reel that quickly 
arrests a fall and limits the shock load to the worker. Self-retracting lanyards and lifelines limit 
the freedom of movement up to the length of the lanyard or webbing. 
Self-retracting lanyards and lifelines shall be used in accordance with the following: 

▪ Manufacturer's energy absorbing data or test data should be incorporated into the total 
arrest 

▪ system design (including anchorage). 
▪ Self-retracting lanyards that have shock force indicators should be used (when available). 
▪ Self-retractable lanyards shall be equipped with locking snaphooks or carabiners. 
▪ Self-retracting lifelines shall be permanently marked with the manufacturer's name, 

model 
▪ number, rating, and date of manufacture. 
 

Self-retracting lanyards and lifelines shall be inspected for the following: 
▪ Partial activation of the energy absorbing device 
▪ Snaphook keeper spring tension 
▪ Cuts, burns, extra holes, or fraying of material 
▪ Excessive side movement of the snaphook keeper 
▪ Chemical damage and/or deterioration 

 
Suspect or shock activated self-retracting lanyards and lifelines shall be tagged “Do Not Use”, 
reported to the Supervisor and the Office Safety Coordinator, and returned to the manufacturer or 
other authorized repair service for repair. Periodical inspections shall be in accordance with the 
manufacturer's recommendations. 
 
5.1.3.3 FIXED LADDER SAFETY CLIMBING SYSTEM 
Fixed ladder safety climbing devices usually consisting of a fixed rail, tube, or tensioned cable 
with slider shall be maintained to permit the worker using the system to climb without 
continually having to hold, push, or pull any part of the system, leaving both hands free for 
climbing. The connection between the slider and the attachment point on a full body harness 
shall not exceed 230 mm (9 inches). These systems shall be activated within 610 mm (2 feet) 
after a fall occurs, in order to limit the descending velocity of the worker to 2.1 m/sec (7 ft/sec) 
or less. These systems are typically mounted on the face of a fixed ladder on the structure. 
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The climber shall inspect the structure, system, and personal protective equipment (PPE) prior to 
use to determine that they are in good working order. If a climbing system is found to be 
defective, the climber will use an approved alternative climbing and fall arrest method or elect 
not to climb. 
 
5.1.4 Rescue Equipment 
Controlled descent devices are used to make emergency descents from aerial devices or elevated 
positions on structures. Controlled descent devices shall be sized to include the maximum 
elevated position obtainable from the bucket, platform, or elevated position. The rate of descent 
may be controlled by the worker (or rescuer) or by a friction type brake. 
These devices shall be attached to the full body harness such that the worker (or rescuer) will 
have control of the descent and be able to attach and detach themselves. Supervisors shall be 
responsible for determining that the necessary components to affect the attachment between the 
descent device and the climber’s full body harness are stored with the descent device. 
Controlled descent devices shall be stored in a clean, dry, protected environment. They shall be 
cleaned and carefully inspected prior to and after each use. 
 
5.1.5 Personal Safety Equipment 
A Job Safety Analysis shall be completed and maintained current at each job site. Prior to the 
start of any work at the job site or work area, the Job Safety Analysis (JSA) shall be reviewed to 
determine what personal protective equipment and safety equipment are necessary, and if there 
are any new hazards at the site. Refer to the MACTEC Job Safety Analysis program for further 
information. Personal protective equipment shall be worn as required. Personal safety equipment 
includes head protection, foot protection, eye protection, ear protection, and other equipment 
such as gloves and coveralls. Tower climbers may consolidate the issues of safety and personal 
preference in selecting their choice of personal safety equipment best suited for the job. 
 
Note: Observers shall not enter the work area unless authorized by the Supervisor and will be 
equipped with personal protective equipment dictated by the hazards present. 
 
The following list specifies safety equipment that is either required or recommended to be used 
while on the job site and for climbing towers: 
Head Protection – All personnel shall wear hard hats or approved safety helmets on the job 
site whether they are on the ground or climbing the tower. Anyone within the guy-wire 
distance (radius) of a communications tower construction project must wear a hard hat and 
exercise caution. When using hard hat liners, it is important the hard hat fits over the 
additional headgear. Hard hats or safety helmets will also be equipped with chinstraps. 
 
Foot Protection – Steel toed, reinforced soled tower climbing boots or shoes are 
recommended for tower climbers. The specific climbing conditions such as tower structure 
and weather conditions will dictate to the climber what the best foot protection will be. The 
most suitable type of footwear for ground workers may be considerably different than what 
the climber requires. Personal preference in selecting the most appropriate safety footwear 
shall prevail. Tennis and other soft-soled shoes shall not be used for tower climbing. 
 
Hand Protection – Leather work gloves are recommended when climbing towers. 
 
Eye Protection – Safety goggles or safety glasses should be used whenever eye safety is at 
risk. 
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Ear Protection – Earplugs should be used whenever ear safety is at risk. 
 
Clothing – Suitable work clothes should be worn when climbing towers to offer protection 
from cuts and abrasion, weather conditions, and other tower structure hazards. Adequate 
work clothing should consist of coveralls, pants, and shirts made of material suitable for 
outdoor working conditions. Tower climbing with only short pants (shorts) and/or no shirt 
are prohibited. Clothing should not be too loose or ragged and should be free from snag 
hazards such as loops and belts. 
 
Communications Devices – Two-way, hands free, voice-actuated radio head sets should be 
worn by the tower climber and ground safety person to provide reliable communications 
during the work, negating the need for hand signals. 
 
5.1.6 Personal Conduct 
When tower climbing, always follow safe climbing practices and watch for any unsafe climbing 
practices by others at the job site. Unsafe climbing practices must be eliminated or corrected 
before accidents occur. Typical unsafe climbing practices that are prohibited while working on 
towers are: 

▪ Climbing or descending too fast 
▪ Climbing too close to ropes and handlines (lifelines) 
▪ Fatigue 
▪ Climbing through or past unprotected electrical conductors 
▪ Using too long steps in climbing or descending 
▪ Not inspecting tower before climbing 
▪ Inattention while ascending or descending 
▪ Belting off to a tower at wrong position 
▪ Physically unfit for climbing 
▪ Horseplay 
▪ Catching material thrown up from ground while on tower 
▪ Failure to get a good hand hold 
▪ Improper balancing of body weight 
▪ Holding on to antenna lines, coax, conduits, etc. for support 
▪ Showing off (Fancy Dancing) 
▪ Climbing while under the influence of alcohol or drugs 
▪ Climbing when ill or on medication that may negatively impact or impair good judgment 

or 
▪ performance 

 
5.2 ANCHORAGES, AERIAL, AND FIXED CLIMBING DEVICES 
 
5.2.1 Anchorage 
Attachment to slanted structure members should be avoided. Anchors may be welded (closed) 
eyebolts, rigging points, slings, ropes, or other attachments designed into the structure or a 
lanyard wrapped around structural members that limits movement of the lanyard at the 
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connection point. The tower manufacturer shall identify the acceptable anchorage point for 
supporting the fall protection system. 
Anchorages shall meet the minimum requirements of an engineered system for each worker 
attached. An engineered system shall be in compliance with the mandatory criteria for personal 
fall arrest systems in OSHA 29 CFR-1910.66 App C, and must meet and/or consider the 
following criteria: 

▪ An anchorage of sufficient design to withstand a static load of 22.2 kN (5,000 pounds) or 
the maximum anticipated impact load times an overload capacity factor (OCF) of at least 
2.0 for one worker. 

▪ An additional OCF of 0.2 multiplier for each additional worker attached to the 
anchorage. 

▪ Inclusion of additional static and dynamic loads associated with hardware and rigging 
attached to the anchorage. 

▪ Energy absorbing properties of the fall arrest system, when incorporated into the 
anchorage design, will usually reduce the maximum forces imposed onto the anchorage. 

▪ Attachment around a lattice steel tower member supported by one bolt on each end may 
be permitted with the proper fall arrest equipment if multiple-bolted members are not 
available. 

▪ Preferred lattice anchorages are around multiple bolted angle iron members or around 
and above joints where multiple members are connected. 

▪ Lattice steel tower member anchorage notes: 
- Attachments around and above all steel tower joints are permitted. 
- Attachment around a steel lattice tower member supported by one bolt on each end may 
be permitted with the proper fall arrest equipment if multiple-bolted members are not 
available. 
- Attachment around multiple bolted tower members is permitted. 
- Anchorages shall be visually inspected at the time of attachment for loose or missing 
bolts, cracks, and bends. Damaged anchorages shall be repaired prior to use. 
- Fall arrest anchorages that have received a shock load shall be immediately inspected for 
damage. 
- The Supervisor, in concurrence with the worker, shall determine if the anchorage is to be 
reused. 
- Damage to anchorages shall be reported. 

 
5.2.2 Aerial Devices 
Only qualified operators shall be permitted to operate an aerial device. Qualified operators shall 
be certified through training and experience to operate the aerial device employed. 
Bucket and platform anchorages shall meet the minimum engineered loads while limiting 
potential free falls to 1.9 m (6 feet) for a full body harness. Aerial device anchorages shall 
receive an annual inspection by a competent person and a visual inspection prior to use. Boom 
straps are the preferred anchorage. Walking surfaces shall have an anti-skid surface. 
 
5.2.3 Communication Structure Climbing Safety Devices 
Communications tower ladder climbing devices shall be kept in good repair. Devices 
determined to be hazardous shall be immediately removed from service, reported to the 
Supervisor, and tagged or clearly marked as “Defective – Do Not Use”. Corrective measures 
shall be completed prior to the next climb. 
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5.3 FALL PROTECTION REQUIREMENTS FOR ELEVATED WORK 
 
5.3.1 General 
Towers should be designed to eliminate or minimize the need for climbing. Aerial devices 
should be the first preference for work at elevated locations. This section defines the fall 
protection requirements for working at elevations on communications towers and related 
equipment. The design and type of structure determines the method of climbing, PPE to be used, 
and fall protection devices required for climbing, transferring, resting, working, and rescue. 
 
5.3.2 Qualified Climber Classification 
An employee may become a “Qualified Climber” after successfully completing appropriate 
training and satisfying physical fitness requirements. Qualified climbers shall be trained in 
accordance with Section 8 (Training), and shall be equipped in accordance with the requirements 
of their profession and position descriptions. Qualified climbers shall climb, move, rest, and 
work in accordance with the requirements of this policy manual. Qualified climbers shall have 
passed a physical examination to determine that they are physically fit for the stresses of tower 
climbing. The schedule for medical examinations is as follows: 
New climber – baseline 
Qualified climber – every two (2) years 
Additional examinations – Any time that management questions an employee’s continued 
capacity to meet the physical or medical requirements of the position 
 
See the MACTEC Medical Surveillance program for further information. 
 
A qualified climber who has not climbed for a period of one (1) year will require retraining to 
maintain his/her “Qualified Climber” classification. Qualified climbers who climb at least once a 
year will be retrained on a periodic three- (3) year cycle to maintain their “Qualified Climber” 
classification. 
 
5.3.3 Climbing Limitations: 
During all climbing activities at least two (2) individuals will be present on the job site. At least 
one of these individuals will be trained in proper climbing techniques. Another individual will be 
present who, at a minimum, will be familiar with the procedures for summoning help and will 
not be assigned any activities that preclude performing the primary role of serving as the ground 
worker for safety support purposes. 
 
Tower climbers should not service radio antenna systems connected to live radio- transmitting 
equipment. All transmitters should be de-activated and prevented from being activated while 
tower climbers are climbing in the vicinity or servicing the antenna systems. (Reference OSHA 
Regulations 29 CFR 1910.268 (m)(7) & (p)(3) 
 
Telecommunications, and 29 CFR 1910.97 (a)(2)(i) Non-ionizing Radiation.) If the transmitters 
cannot be deactivated, MACTEC employees will wear a personal monitor that measures the 
concentration of electromagnetic radiation present and is preset with an alarm system that warns 
the wearer when exposure is within one-half of the 10 milliwatts per square centimeter allowed 
by OSHA. 
 
5.3.4 Common Requirements 
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Prior to any tower climbing work, a Job Safety Analysis (JSA) form must be reviewed and 
completed for the job site (see the MACTEC Job Safety Analysis Program). The JSA shall 
include a pre-climb tower checklist and inspection report to accurately determine the overall 
tower condition and what PPE is required. Towers that are deemed “questionable” or found to 
have structural defects or inoperable safety devices shall not be climbed. 
Tower climbing is prohibited during rainfall events. Climbing activities will be halted when 
lightning or dangerous storms are imminent. 
 
Workers shall be attached to an engineered anchorage at all times when working or resting at 
elevated locations (six feet and above). Moving, relocating, transitioning, and transferring are 
all activities that are incidental to the work and also require attachment to an engineered 
anchorage. 
 
Tower climbers should check for a safe “drop zone” area on the tower when positioning 
themselves at the work position. (See definitions for drop zone and work position.) 
Free falls into a full body harness shall be limited to 1800 pounds (8 kN) and/or no more than 6 
feet (1.9 m) with a maximum additional 1.1 m (3.5 feet) for deceleration of the fall arrest device 
(2.9 m (9.5 feet) total fall distance). 
 
5.3.4.1 CLIMBING AND WALKING SURFACES 
Climbing and walking surfaces on equipment and ladder rungs shall be furnished with nonskid 
surfaces where possible. Ladders with deteriorated nonskid surfaces shall be removed from 
service until repaired. The walking surfaces shall be kept free of clutter. Climbing and walking 
of crossarms (crossed tower members and diagonal bracing) in lieu of a ladder is not 
recommended. Climbing pathways should be clear of any obstructions. 
 
5.3.4.2 WORKING FROM AN AERIAL DEVICE 
Prior to the bucket or platform being raised, workers shall be attached to an engineered 
anchorage on the aerial device by a full body harness in conjunction with a shock absorbing or 
retractable lanyard. Snaphooks shall be of the locking type. 
Working or standing on the lip of a bucket or top rail of an aerial device shall not be permitted. 
 
5.3.4.3 TRANSFERRING BETWEEN AN AERIAL DEVICE AND A STRUCTURE 
Transfers between an aerial device and a structure are discouraged. If transfers between a single 
or multiple occupancy aerial device and an aerial ladder, cablecart, or other equipment are 
required, they shall be in accordance with the following procedure: 

a) Buckets and platforms shall be positioned to remain stable during a transfer. The platform or 
bucket shall have a fixed-pin or a locking mechanism to provide stability during transfer. 
b) The transfer shall be made from the aerial device by a door, step, or secured ladder designed 
solely for the purpose of assisting the worker over the rim of the bucket or platform. Portable 
ladders shall not extend beyond the rim of the bucket. Portable ladders shall be removed 
from the bucket after the worker returns to the bucket. Platform guardrail systems must meet 
the design requirements of ANSI/SIA A92.2. 
c) The aerial device shall be attended at all times when employees are transferring from or to 
the aerial device. The aerial device shall be considered to be attended as long as a qualified 
operator remains at the controls either in the bucket or at ground level. The climber and the 
operator shall remain in voice and/or visual contact at all times when a climber is aloft. 
While a climber is working aloft and not transferring, the operator may work on other jobs at 
the site provided the operator is available when needed at the controls. 
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d) A climber transferring between an aerial device and a structure shall be attached to the 
structure with both feet on the floor of the bucket or platform prior to making the transfer. 
The employee shall not be connected to the aerial device while attaching to the structure. 
The unattached time shall be kept to a minimum. 
e) There shall be a second individual present at the location at any time this procedure is 
performed. 

 
5.3.5 Communications Structure Requirements 
All towers subject to climbing shall be inspected prior to commencing tower-climbing activities 
by the climber or another qualified individual possessing the necessary experience and 
knowledge of communication towers to evaluate the structure. Items such as the condition of the 
tower components, and the climbing safety cable will be evaluated. 
 
The individual climber will make the final decision as to whether a tower is suitable for 
climbing. 
 
5.3.5.1 FIXED LADDERS 
Fixed ladders shall be used for ascending and descending communications structures, except 
where work assignments or conditions dictate otherwise. When ladder safety climbing systems 
are available and operational, they shall be used to ascend and descend a communications 
structure. Transitioning to the work position shall be accomplished while maintaining 100 
percent attachment using a full body harness and lanyard or lifeline in conjunction with an 
energy-absorbing or self-retracting lanyard or lifeline. 
 
In situations where ladder safety climbing systems are not available or operational and climbing 
has been determined necessary, qualified climbers will be allowed to climb while maintaining 
100 percent attachment. 
 
One hundred percent attachment is not required while using approved work platforms, having 
guardrails and kickboards in accordance with OSHA 29 CFR 1910.23 and 1910.24, as a means 
of transitioning from the climbing ladder or other means of ascent/descent to the work position. 
Fall arrest systems or devices shall permit the climber to climb without intervention on the part 
of the climber. Both hands shall be free for climbing at all times. The connection between the 
slider and the point of attachment to the full body harness shall not exceed 230 mm (9 inches). 
 
5.3.5.2 PORTABLE STRAIGHT OR EXTENSION LADDERS 
Portable straight or extension ladders shall be placed at an angle that will not permit slippage of 
the ladder base when climbing. A ground worker should support unsecured ladders until the 
climber has transferred from the ladder or has secured the ladder. The ladder shall be secured 
(tied) to the equipment to prevent slippage. (Reference OSHA Regulations 29 CFR 1917.119 - 
Portable Ladders.) 
 
5.3.6 Pole Structures 
All pole communication structures that require climbing shall be equipped with safety climbing 
systems and fall arrest devices. When climbing on step bolts, fixed ladders, or moving between 
work or rest positions, climbers shall maintain 100 percent attachment. 
 
5.3.6.1 WOOD POLE STRUCTURES 
Wood pole towers are not recommended for use as communications structures. 
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Wood poles, however, when used shall be climbed with a full body harness and positioning 
strap. Prior to climbing wood poles, an inspection shall be made for shell rot or other defects by 
the worker to determine that the structure is capable of sustaining the additional or unbalanced 
loads to which they will be subjected. Where poles or structures may be unsafe for climbing, 
they shall be maintained by use of an aerial device or shall not be climbed until made safe by 
guying, bracing, or other adequate means of support. 
 
5.3.6.2 NON-WOOD POLE STRUCTURES 
Concrete, fiberglass, and steel poles shall be equipped with fall arrest devices if climbing is 
required for servicing antenna systems. If climbed, climbers shall maintain 100 percent 
attachment to the structure with a full body harness and positioning strap. This includes bolt 
tightening, resting, and other activities incidental to climbing or transitioning from one location 
to another on the pole. 
 
5.3.7 Roof Top And Miscellaneous Structures 
Employees positioned on a horizontal or vertical surface with an unprotected side or edge that is 
six (6) feet or more above a lower level shall be protected from falling by use of guardrail 
systems, safety net systems, or personal fall arrest systems. Roof tops are considered elevated 
working surfaces and require the employee to be tied off to an anchorage point that will 
withstand 5,000 pounds per person or the maximum anticipated impact load times an OCF of at 
least 2.0 for one worker (Reference OSHA 29 CFR 1910.66). 
 
5.3.8 Detachable Ladders 
A qualified climber in the process of installing or removing detachable ladders on the structure 
shall use an appropriate fall protection system. 
 
5.4 RESCUE PROCEDURES AND PRECAUTIONS 
 
5.4.1 General Requirements 
A Job Safety Analysis (JSA) shall be reviewed and completed by the work group and signed by 
the Supervisor prior to each tower climbing job assignment. It shall list each step of the task in 
the proposed order of occurrence, and shall include an examination of each step to determine the 
hazard potential. After identifying each potential hazard, a determination shall be made on how 
each hazard could be eliminated or minimized following safe job procedures. A vital step will 
be rescue procedures and equipment to be used in the event of an incident. 
The rescue procedure shall provide prompt rescue of employees or a means of self-rescue (e.g. 
providing controlled descent device, radio, etc.). A work briefing (meeting) shall be held at the 
beginning of each day, job, or change in work procedure to review the potential hazards involved 
in the work to be performed and potential rescue methods available. These discussions will help 
to ensure the availability of proper rescue equipment and to facilitate quick rescue of the worker. 
Rescue of fall victims shall be included in all training and job planning. Aerial devices, cranes, 
handlines (lifelines), or other device capable of lifting the climber should be readily available. 
 
5.4.2 Rescue 
Rescue procedures that provide for the prompt rescue of a worker when working in an elevated 
position or in the event of a fall shall be established. These procedures shall assure that selfrescue 
techniques are available. 
Workers shall be trained and shall have demonstrated proficiency in the rescue procedures 
relevant to the work they perform. Qualified climbers and others involved with climbing 
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activities on a regular basis shall practice rescue at least annually. 
 
5.4.3 Precautions 
 
5.4.3.1 GENERAL 
Manufacturer's recommendations, in addition to MACTEC requirements, should be followed for 
the care, use, replacement, and maintenance of PPE and all climbing and safety equipment. 
Only PPE certified by the manufacturer to meet all OSHA standards and regulations is 
authorized. No personal owned or home-built equipment will be used in place of OSHAcompliant 
PPE. 
 
5.4.3.2 SAFETY AND HEALTH PRECAUTIONS 
Employees will not be assigned to work in hazardous areas/activities except in pairs, and always 
with established communications. Tower climbing will only be accomplished using qualified 
climbers assisted by knowledgeable ground-support personnel. 
 
5.4.3.3 CHECK-OUT-CHECK-IN 
A “Check-Out-Check-In” system providing a record containing the itinerary, name of employee, 
work area, estimated time of return and miscellaneous information such as other crew members 
will be used for all tower-climbing activities. In the event an employee does not return or 
contact the office at the prearranged time, search and rescue procedures shall be initiated. 
 
5.4.3.4 RADIO STATION DEACTIVATION, 29 CFR 1910.97 AND 1910.268 
As per Section 6.2.1 (d), and OSHA Regulations 29 CFR 1910.97 for non-ionizing radiation, 
climbers shall not be permitted to work on antenna systems connected to live radio transmitters 
nor be exposed to hazardous levels of electromagnetic radiation (radio frequency energy). 
OSHA defines the radiation protection guide for radio stations as 10 milliwatts per square 
centimeter in 29 CFR 1910.97(a)(2)(i). Should climbing or transitioning to the tower work 
position involve working in close proximity to energized radio transmitter antenna systems, 
those transmitters feeding the antenna systems should be deactivated prior to the tower being 
climbed. Check-Out-Check-In procedures require notification and coordination with the affected 
radio system dispatchers. Coordination with dispatchers shall include an estimated time for radio 
system reactivation of the tower being serviced. If the transmitters cannot be deactivated, 
MACTEC employees will wear detectors that indicate the presence and concentration of 
electromagnetic radiation present and are preset with an alarm system that warns the wearer 
when the exposure is in excess of the 10 milliwatts per square centimeter allowed by OSHA. 
 
5.4.3.5 MEDICAL SERVICES AND FIRST AID, 29 CFR 1910.151 
All employees whose work assignment in the field places them beyond reasonable accessibility 
to a medical facility in terms of time and distance (15 minutes and/or 10 miles) must be 
adequately trained to render first aid. All climbers shall have current Cardiopulmonary 
Resuscitation (CPR) and first aid certification before accepting field assignments. 
 
5.4.3.6 MEDICAL CONDITION OF THE CLIMBER 
Tower climbing is prohibited for a climber who is ill and/or on medication that may inhibit 
actions or cause over stimulation, dizziness, or drowsiness. All team members should be aware 
of medical conditions of the other team members. Stress and physical exertion may induce an 
adverse reaction and ground crews should be alert and able to recognize symptoms. The 
medicated climber will not function as a ground safety person because they may be required to 
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perform a rescue. 
 
5.4.3.7 SAFEGUARDS FOR PERSONAL PROTECTION WORKING NEAR ENERGIZED 
EQUIPMENT,29 CFR 1910.335 
Whenever MACTEC employees are operating within the close proximity of an electrical power 
line or service drop, they should inform the utility company. The utility company should move, 
cover, or barricade the exposed energized source. Do not trust the wire of the service drop to 
be insulated unless it is totally encapsulated. 
 
6.0 TRAINING 
 
6.1 GENERAL REQUIREMENTS 
The MACTEC’s policy for training of employees for tower climbing consists of a four-part 
program. The program is based on employees becoming certified to hold a “Qualified Climber” 
classification as defined in Section 6.2. Qualified climbers will be trained in accordance with 
this policy. The four-part program is generally described as follows: 
 
Program – Climbers will be tested for knowledge, understanding and competency with the 
MACTEC Telecommunications Tower Climbing and Fall Protection Program. 
 
Climbing Techniques and Equipment – Climbers will be trained in the principles of fall 
protection, use and care of a full body harness, safety climbing devices and tower climbing 
techniques. Training may also include use of aerial manlifts and transferring between equipment. 
 
Tower Rescue Techniques – Climbers will be trained in recognizing emergencies and using 
proper tower rescue techniques. Training will also include first aid and CPR instruction leading 
to certification. 
 
Physical Fitness – Climbers will be tested for physical fitness at a level necessary to perform the 
job of tower climbing. 
 
Climbers shall be trained in the use of fall protection and rescue equipment and the 
application limits, proper anchoring, tie-off techniques, determination of elongation and 
deceleration distance, methods of use, and inspection and storage of the system. They shall 
become familiar with manufacturer's recommendations, reduction in strength caused by 
certain tie-offs, and the maximum allowed free fall distance and total fall distance. 
 
Due to the variety of required climbing techniques and associated hazards in tower work, it is 
essential that each respective climber be given sufficient training to master the required skills 
and that they possess the basic physical fitness required to perform the work. The worker 
shall demonstrate proficiency in climbing functions and shall understand the hazards 
associated with each function. 
 
Climbing instruction shall be presented in such a way the climber can recognize and avoid 
dangerous conditions while at the same time mastering the rigors of climbing, resting, and 
positioning for work. 
 
Each piece of equipment used for climbing and work position attachment shall be explained and 
demonstrated. The worker shall become proficient in the use and care of the equipment to avoid 
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abuse or use beyond its predetermined life. Workers shall be made aware of all the aspects on 
the equipment and materials that they are working with regarding the stresses and resultant 
effects on safety margins while climbing or working aloft. 
 
6.2 GENERAL TRAINING REQUIREMENTS FOR QUALIFIED CLIMBERS 
Workers whose job assignment requires climbing poles, steel communications towers, or other 
similar structures shall be trained as qualified climbers. Training shall be specific to the type of 
work to be performed. When the worker successfully completes this training, the climber may 
be considered for classification as a “qualified climber”. 
 
Required training shall be by classroom and on-the-job and shall include: 
 
Recognition of hazards unique to the work to be performed and to avoid unsafe actions while 
mastering the rigors of climbing and positioning for work on the structure. 
 
Selection of the proper climbing equipment and fall protection system for the specific type of 
work to be performed. 
 
Proper use of the fall protection devices at the work position. 
 
Various methods for climbing wood poles, steel lattice radio towers, and other similar 
structures such as transitioning, belting, and other climbing techniques. 
 
Methods to identify energized power lines, apparatus, other auxiliary equipment on the 
tower, and to be knowledgeable of the rules applicable to work on and around the structure 
near energized power lines. 
 
Techniques for safely performing aerial rescue of an injured or ill climber. 
 
Proper care, inspection, and maintenance of PPE and climbing equipment and fall protection 
systems or devices. 
 
Demonstrated proficiency in climbing structures and performing at elevated work positions. 
 
Passing the prescribed physical examination and fitness test. 
 
CPR and first aid training, certification kept current. 
 
Knowledge of the JSA process, and recognition of unsafe conditions and defective safety 
climbing/arrest equipment. 
 
6.3 DOCUMENTATION 
Documentation shall consist of a certificate indicating that the individual has successfully 
completed the course of instruction and has demonstrated proficiency in the Tower Climbing and 
Fall Protection Program. Documentation shall be issued when the employee successfully 
completes the training. The employee shall retain a copy of the documentation and a copy will be 
maintained in the employee’s Health and Safety file for the duration of the worker's certification 
or employment. Attachment B contains example certificates that may be used. The use of these 
specific certificates is not mandatory. 
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7.0 REFERENCES 
The following publications provide detailed information and specifications for the purchase, 
maintenance, and use of fall protection equipment. When the following standards are superseded 
by an approved revision, the revision shall apply. 
� ANSI Std A14.1, Portable Wood Ladders, Safety Requirements For 
� ANSI Std A14.2, Portable Metal Ladders, Safety Requirements For 
� ANSI Std A14.3, Fixed Ladders, Safety Requirements For 
� ANSI Std A14.4, Job-Made Wooden Ladders, Safety Requirements for 
� ANSI Std A14.5, Safety Requirements for Portable Reinforced Plastic Ladders 
� ANSI Std A14.7, Mobile Ladders, Stands, and Mobile Work Platforms, Safety Requirements 
� ANSI Std A92.2, Vehicle Mounted Elevating and Rotating Aerial Devices (SIA) 
� ANSI Std A92.3, Elevating Work Platforms, Manually Propelled (SIA) 
� ANSI Std A92.5, Boom-Supported Elevated Work Platforms 
� ANSI Std A92.6, Work Platforms, Self Propelled Elevating (SIA) 
� ANSI Std C2, National Electrical Safety Code 
� ANSI Std P1307, Trial Guide for Fall Protection for the utility Industry 
� ANSI Std Z133.1, Tree Care Operations – Pruning, Trimming, Repairing, Maintaining, and 
Removing Trees, and Cutting – Safety Requirements 
� ANSI Std Z359.1, Personal Fall Arrest Systems, Subsystems, and Components 
� ASTM F887, Standard Specifications for Personal Climbing Equipment 
� ASTM Std, Non-Conductive Rope for Utility Purposes 
� OSHA 29 CFR 1910.97, Subpart G – Non-ionizing Radiation 
� OSHA 29 CFR 1910.27 – Fixed Ladders 
� OSHA 29 CFR 1910.66, App C – Personal Fall Arrest Systems 
� OSHA 29 CFR 1910.132 to 1910.138 – Personal Protective Equipment 
� OSHA 29 CFR 1910, Subpart R – Special Industries (1910.261 to 1910.272 App C) 
� OSHA 29 CFR 1926, Safety and Health Regulations for Construction, Subpart M – Fall 
Protection (1926.500 to 1926.503) 
� IEEE Std 516, Guide for Maintenance Methods on Energized Power Lines (ANSI) 
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