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Fall Protection—Aircraft Maintenance 

 
OSH Act of 1970  
 
Section 5(a)(1), which is called the “General Duty Clause,” serves as the catch-all sec-
tion that OSHA uses to require all employers to provide a safe workplace for their em-
ployees. A quick layman’s definition of this section is that if an action or situation looks 
unsafe and there are no OSHA rules that govern the act, then OSHA will cite it under 
this clause.  
 
 Section 5. Duties:  

(a): Each employer:  

(1): “shall furnish to each of his employees employment and a place of 
employment which are free from recognized hazards that are causing or 
are likely to cause death or serious physical harm to his employees;”  

(2): “shall comply with occupational safety and health standards promul-
gated under this Act.”  

(b): “Each employee shall comply with occupational safety and health stand-
ards and all rules, regulations, and orders issued pursuant to this Act which are 
applicable to his own actions and conduct.” 

 
 
 
OSHA 1910 Regulations Governing General Industry  
 
Choosing the proper PFP equipment for use with AWP equipment is only one of the 
requirements for providing proper and adequate PFP. If you elect a fall arrest system, 
for instance, you will be required to address fall rescues.  
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A ll in the industry – rental businesses, manufacturers, associations for those 
entities, educators, regulators, users and operators – are dedicated to the 
best practices related to the training and safe use of aerial work platform 


(AWP) equipment. This equipment offers versatility and assistance to the user. 
With proper use, projects can be completed successfully while helping to ensure 
user safety. The priority of all in the industry is to make sure that everyone who 
owns and operates AWP equipment has a clear understanding of his or her role in 
the requirements for the safe use of that equipment.


The industry previously joined forces to produce a Statement of Best Practices of 
General Training and Familiarization for Aerial Work Platform Equipment, which 
identified the roles and responsibilities required by all parties regarding general 
training and familiarization of this equipment. 


The Statement of Best Practices of Personal Fall Protection Systems
for Aerial Work Platform Equipment has been completed as a 
general guide for those who want to understand basic fall 
protection and the best practices for the use of personal fall 
protection (PFP) systems with AWP equipment. It also 
is intended for those who do not have a professional 
safety background and who want an overview of the 
Occupational Safety and Health Administration (OSHA) 
regulations and the American National Standards 
Institute (ANSI) aerial lift standards that define fall 
protection requirements when using AWP equipment. 


The industry has joined forces to provide quality 
information to those who manufacture, sell, rent or 
use AWP equipment. We are committed to putting 
forth initiatives that increase awareness of best practices, 
clarify responsibilities and address the safe use of AWP 
equipment. For answers to questions, contact any of the 
associations that have contributed to this document.


Industry Commitment
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This Statement of Best Practices of Personal Fall Protection Systems for Aerial Work Platform Equipment (this “Statement”) developed 
by the American Rental Association, the Association of Equipment Manufacturers, the Scaffold Industry Association, the Associated 
Equipment Distributors, and the International Powered Access Federation (collectively, the “Associations”) is intended to provide 
general guidance in basic fall protection and best practices for the use of personal fall protection (“PFP”) systems with aerial work 
platform (“AWP”) equipment and to summarize certain standards and regulations published by the American National Standards 
Institute and the Occupational Safety and Health Administration. The Associations do not purport to include in this Statement all 
standards and regulations applicable to the use of PFP systems with AWP equipment and any reference in this Statement to such 
standards and regulations should be read in conjunction with the standards and regulations in their entirety.  Each individual or 
company should use its own independent judgment and discretion in successfully implementing the materials in this Statement to 
best fit the unique needs of its business.  


Each of the Associations expressly disclaims any warranties or guarantees, express or implied, and none of the Associations shall 
be liable for damages of any kind in connection with the material, information, or procedures set forth in this Statement or for 
reliance on the contents of this Statement. In issuing this Statement, none of the Associations is engaged in rendering legal or other 
professional services. This Statement is not a substitute for applicable laws, standards and regulations and does not alter or limit the 
obligation of member companies to fully comply with federal, state and local law and prudent safety measures relating to the use of 
aerial work platform equipment. This Statement is not intended to create new legal liabilities or expand existing rights or obligations.
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Section I: Introduction


Members of the AWP equipment industry recognize that there is significant confusion surrounding 
the selection of the appropriate PFP systems for use with AWP equipment, depending on the job 
functions of the users and operators. It was decided that a best practices guide, providing some 
PFP system options along with other useful information, such as a summary of applicable OSHA 
regulations, was needed. Toward that end, this best practices guide was developed for distribution 
to users and operators of AWP equipment. This is not intended to be a fall protection manual but 
rather a targeted guide exclusively for PFP systems used with AWP equipment.


Objectives


n  Educate the industry on applicable OSHA regulations and the industry-


recognized and supported ANSI standards.


n  Provide information to assist users and operators during their 


selection process to identify the most appropriate PFP system 


for their job functions while operating 


AWP equipment. 


n  Inform the user and operator how to recognize and 


guard against the potential fall hazards associated 


with the use of AWP equipment.


n  Encourage the incorporation of


best practices for PFP with AWP equipment 


into a company’s fall protection plans. 


»


4
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Section II: Definitions


The following terms and definitions provide a common understanding when each is referenced 
throughout this document. Refer to these when reading each section.


Adjuster: A component that provides a means to vary the length of a
 strap, webbing or rope.


Aerial (Work) Platform: A mobile device that has an adjustable position platform,
 supported from ground level by a structure.


Anchorage: A secure point of attachment to be used with personal fall
 protection equipment (PFPE).


Authorized Person: Personnel approved or assigned to perform a specific type of
 duty or duties at a specific location or locations at a work site.


Body Belt (safety belt): A body support comprised of a strap with means for securing
 it about the waist.


Competent Person: One who is capable of identifying existing and predictable
 hazards in the surroundings or working conditions which are 
 unsanitary, hazardous, or dangerous to employees, and who 
 has authorization to take prompt corrective measures to 
 eliminate them.


Connector: A component or element that is used to couple parts of the
 system together.


Dealer/Rental Company: A person or entity who buys from a manufacturer or distributor
 and who generally sells, rents, and services aerial platforms. 


Double-legged Lanyard: Lanyard with two internally connected legs.


Employer: Any corporation, partnership, proprietorship, government
 agency, or other organization that has employees.


Energy (Shock) Absorber: A component whose primary function is to dissipate energy 
 and limit deceleration forces which the system imposes on the  
 body during fall arrest.


Fall Arrest: The action or event of stopping a free fall or the instant where
 the downward free fall has been stopped.


Fall Restraint: The technique of securing an authorized person to an anchorage
 using a lanyard short enough to prevent the person’s center of 
 gravity from reaching the fall hazard.
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Familiarization:  Providing information regarding the control functions and
 safety devices for the aerial platform(s) to a qualified person 
 or operator who controls the movement of an aerial platform.


Free Fall: The act of falling before a fall protection system begins to apply
 forces to arrest the fall.


Free Fall Distance: The vertical distance traveled during a fall, measured from the
 onset of a fall from a walking working surface to the point at 
 which the fall protection system begins to arrest the fall. 


Full Body Harness: A body support designed to contain the torso and distribute the
 fall arrest forces over at least the upper thighs, pelvis, chest 
 and shoulders.


General Training: Instruction to enable the trainee to become a qualified person


 regarding the task to be performed, including knowledge 


 regarding potential hazards.


Guardrail System: A vertical barrier primarily intended to protect against personnel
 falling to lower levels. 


Inspection: An examination of equipment or systems to assess conformance
 to a particular standard.


Lanyard: A component consisting of a flexible rope, wire rope, or strap,


 which typically has a connector at each end for connecting to 


 the body support and to a fall arrester, energy (shock) absorber, 


 anchorage connector, or anchorage. 


Manufacturer: A person or entity who makes, builds or produces equipment.


Maximum Arrest Force: The peak force experienced by the user during arrest of a fall


 using a personal fall arrest system.


Operator: A qualified person who controls the movement of an aerial
 platform. 


Owner: A person or entity who has possession of an aerial platform by
 virtue of proof of purchase. 


Personal Fall Arrest  An assembly of components and subsystems used to arrest a
System (PFAS): person in a free fall. 


Personal Fall Protection  Any equipment, device or system that protects a person
(PFP) System: from experiencing an accidental fall from elevation or that
  mitigates the effect of such a fall.
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Program Administrator: A person authorized by their employer to be responsible for
 managing the employer’s fall protection program. 


Qualified Person: One who, by possession of a recognized degree, certificate,
 or professional standing, or by extensive knowledge, 
 training, and experience, has successfully demonstrated his/ 
 her ability to solve or resolve problems related to the 
 subject matter, the work, or the project. 


Rescue: The process of removing a person from danger, harm, or
 confinement to a safe location.


Rescue Plan: A written process that describes in a general manner how
 rescue is to be approached under the specified parameters, 
 such as location or circumstances.


Risk Assessment: A plan developed by a competent person to identify the
 steps of the work, the hazards associated with each step, 
 and controls to mitigate or eliminate the hazards identified.


Self-retracting Lanyard (SRL): A device containing a drum-wound line that automatically
 locks at the onset of a fall to arrest the user, but that 
 automatically pays out from and retracts onto the drum 
 during normal movement of the person to whom the line is 
 attached. After onset of a fall, the device automatically locks 
 the drum and arrests the fall.


Swing Fall: A pendulum-like motion that occurs during and/or after a
 vertical fall. A swing fall results when an authorized person 
 begins a fall from a position that is located horizontally 
 away from a fixed anchorage. 


User (of AWP Equipment): Person(s) or entity(ies) that has care, control, and custody
 of the aerial platform. This person or entity may also be the 
 employer of the operator, a dealer, employer, owner, lessor, 
 lessee, or operator.


User (of PFP System): A person who performs activities at heights while protected
 by a personal fall protection system.
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Section III: Situation Analysis


Fall protection is an important issue for those who use AWP equipment. While the guardrail system is 
the primary fall protection, a fall restraint or a fall arrest system is required with all boom-supported 
elevating work platforms (refer to OSHA 1926.453(b)(2)(v) and ANSI/SIA A92.5 7.10(1)). The issue 
facing the industry is to determine the appropriate system or systems to use. (It may be both.)


ANSI and OSHA provide standards and regulations, respectively, that address this subject. 
(See “OSHA Regulations, ANSI Standards and Manufacturers’ PFP Recommendations” later 
in this document.) 


The questions surrounding selection of a PFP system were brought into focus in January 2009 
when OSHA issued a letter of interpretation regarding the fall protection equipment manufacturer-
stipulated minimum anchor point elevation of 18½ feet precluding the use of a shock-absorbing 
lanyard in AWP equipment. The fall arrest system referred to in the question included a 6-foot lanyard 
with shock absorber and full-body harness. The specific question was: “Since at times the distance 
between a lift’s work platform and a lower level will be less than 18½ feet, does the [fall protection 
equipment] manufacturer’s instruction regarding the minimum anchor point elevation preclude its use 
as part of a fall protection system in an aerial lift?” According to OSHA, use of this PFP system (6-foot 
lanyard with shock absorber) would not be allowed in this application.


The OSHA letter of interpretation has created a dilemma for the industry. The answer from OSHA 
refers to existing OSHA regulations 1926.502d(16)(iii) requiring anchorages to “be rigged such that 
an employee can neither free fall more than 6 feet, nor contact any lower level.” Although this regulation 
has been in place for some time, the general practice in the industry has been to use a 6-foot 
lanyard with a shock absorber. An OSHA citation generally was seen only when no PFP system
was used at all. 


Now, users are facing the issue of deciding what 
PFP equipment is compliant. That decision must 
address all pertinent fall protection requirements. 
The choice requires a competent person to evaluate 
and determine the proper PFP equipment for 
the application. 


Many in the industry — especially rental companies 
and users — are questioning what is an acceptable 
replacement for the 6-foot lanyard that was the most 
commonly used PFP equipment. This best practice 
guide will assist in addressing the requirement.  
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Section IV:  Current AWP Equipment
Associations, Governing 
Bodies and Standards


Associations
The associations involved in this effort include:


n  American Rental Association (ARA) is the international trade association for the equipment 
rental industry, including rental businesses and suppliers to the industry. ARA provides educational, 
insurance/risk management, business management and marketing resources; networking 
opportunities; industry research; and legislative and regulatory advocacy for its members.  


n  Associated Equipment Distributors (AED) is an international trade association representing 
companies involved in the distribution, rental and support of equipment used in construction, 
mining, forestry, power generation, agriculture and industrial applications. AED enhances the 
ongoing success and profitability of its member companies and related constituencies through 
public policy advocacy; industry education, training and career development; networking 
opportunities; as well as research, and performance benchmarks.


n  Association of Equipment Manufacturers 
(AEM) is the North American-based international 
trade group representing the off-road equipment 
manufacturing industry, and its members 
manufacture equipment, products and services 
used worldwide in the agriculture, construction, 
forestry, mining and utility sectors.


n  International Powered Access Federation (IPAF) is 
the specialist international trade association representing rental 
companies, manufacturers and the end users of every type of 
aerial work platform. IPAF provides training programs, lobbying, 
market research, business advice and other resources to 
members and nonmembers as part of its worldwide mission 
to “promote the safe and effective use of powered access.” 


n  Scaffold Industry Association (SIA) is a nonprofit 
trade association committed to raising the standards of 
professionalism within the scaffold and access industry. 
The SIA represents all facets of the scaffold and access 
industry. Through its various programs, the SIA 
promotes safety, training and a highly 
professional, responsible image of the 
scaffold and access professional. The SIA 
is also the secretariat for the American 
National Standard, Accredited Standards 
Committee (ASC) A92 Standards. 
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Governing Bodies
The governing body that provides guidelines and regulations 
includes:


n  Occupational Safety & Health Administration (OSHA) 
is an agency of the U.S. Department of Labor and the main 
federal agency charged with the development and enforcement 
of safety and health legislation. Under the Occupational Safety 
and Health (OSH) Act of 1970, OSHA’s role is to assure safe and 
healthful conditions for working men and women by authorizing 
enforcement of the standards developed under the Act, by 
assisting and encouraging the states in their efforts to assure 
safe and healthful working conditions, by providing for research, 
information, education and training in the field of occupational 
safety and health. 


Standards


 American National Standards Institute (ANSI) is the voice 
of the U.S. standards and conformity assessment system. The Institute 
oversees the creation, dissemination and the use of thousands of 
norms and guidelines that directly impact businesses in nearly every 
business sector.


Various organizations serve as secretariats for standard development. 
These secretariats form committees that develop and maintain the 
standard(s), ensure that the process of revision is timely and in 
accordance with ANSI procedures, and publish the final products 
of the consensus process. The goal is to make each committee a 
balance of interested classes, which could include consumers/users, 
distributors/dealers, experts, regulatory agencies, manufacturers, 
testing laboratories, not-for-profit or for-profit entities, etc.
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n  The Scaffold Industry Association (SIA) serves as a secretariat for the ASC A92 
Main Committee.
ASC A92 Standards are applicable to U.S. operations. They are used by manufacturers, dealers, 
owners, users and operators of AWP equipment. The purpose of the standards is the proper and safe 
use of machines and the prevention of accidents and injuries. These standards also establish criteria 
for the manufacturers as well as aid the manufacturers, dealers, owners, users and operators of AWP 
equipment to understand their various responsibilities. This document references the following A92 
Standards:


 l  A92.2 Vehicle-mounted Elevating and Rotating Aerial Devices (trailer-mounted boom lifts)


 l  A92.3 Manually Propelled Elevating Aerial Platforms (push-around)


 l  A92.5 Boom-supported Elevating Work Platforms (boom lifts)


 l A92.6 Self-propelled Elevating Work Platforms (scissor lifts)


 l  A92.8 Vehicle-mounted Bridge Inspection and Maintenance Devices


  The A92 Standards are published in two forms: 


 l  Full ANSI/SIA A92 Standards 


 l  ANSI/SIA Manuals of Responsibilities are abbreviated versions of the full ANSI/SIA A92 
Standards. They contain everything that is in the full standards except Sections 1 and 2 
of the standard and the manufacturers’ responsibilities.


n  The American Society of Safety Engineers (ASSE) serves as secretariat for the
Safety Requirements for Construction and Demolition Operations, A10 and 
Fall Protection, Z359 committees.


 This document references the following A10 and Z359 Standards: 


 l  A10.32 Fall Protection Systems for Construction and Demolition Operations 


 l Z359.0 Definitions and Nomenclature Used for Fall Protection and Fall Arrest


 l Z359.1 Safety Requirements for Personal Fall Arrest Systems, Subsystems and Components 


 l Z359.2 Minimum Requirements for a Comprehensive Managed Fall Protection Program 


 l  Z359.3 Safety Requirements for Positioning and Travel Restraint Systems 


	 l  Z359.4 Safety Requirements for Assisted-Rescue and Self-Rescue Systems, Subsystems
 and Components  


 l Z359.6 Specifications and Design Requirements for Active Fall Protection Systems


 l Z359.12 Connecting Components for Personal Fall Arrest Systems 


 l  Z359.13 Personal Energy Absorbers and Energy Absorbing Lanyards
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Section V:  ANSI and OSHA Roles and
Compliance Requirements


Roles of ANSI and OSHA
ANSI promotes safety in the industry by developing recommendations in the form of standards and 
guidelines. While ANSI standards are considered recommended guidelines, they are not laws or 
regulations. Complying with ANSI standards is voluntary. 


OSHA is an agency of the U.S. government that issues and enforces regulations for employers to ensure 
workplace safety and health. Though the regulations are often referred to as standards, they are in fact 
federal laws and therefore compliance is mandatory.


Reasons for Complying
ANSI standards and OSHA regulations are often confused because they generally address the same issues. 
In fact, many OSHA regulations were written based on ANSI standards. Also, OSHA often adopts ANSI 
standards via “incorporation by reference.” When standards are adopted or incorporated, they become 
part of the OSHA regulation and are no longer voluntary.  


To the extent that the current ANSI standards are not incorporated into OSHA regulations, the ANSI 
standards are voluntary. However, ANSI standards provide guidance as to what may be considered the 
standard of care. If you comply with ANSI standards, you may have an argument for a defense against 
claims under OSHA’s “general duty” clause, which requires employers to keep the workplace “free from 
recognized hazards.” 


OSHA has written many rules in the Code of Federal Regulations (CFR), but in some cases has adopted 
consensus standards to be used as minimum guidelines by their reference in the Code of Federal 
Regulations. In 1974, they adopted many of the ANSI and National Fire Protection Association (NFPA) 
standards in order to promote safety rules. In this particular time frame, there was only one aerial lift 
standard, A92.2-1969 for vehicle-mounted elevating and rotating work platforms.  


ANSI has since created other standards for other types of aerial lifts and OSHA recognizes these 
consensus standards. OSHA also has referenced these consensus standards through interpretive 
letters regarding compliance.


All contributing organizations fully support the ANSI/SIA A92 Standards as the recognized standards 
for AWP equipment. The associations and their members are actively involved on the ASC A92 Main and 
Subcommittees. Incorporating changes regarding PFP systems into these ANSI/SIA publications is a long-
term goal of these organizations.    


OSHA refers to ANSI standards for industry best practices.







1302-11-AWP-SBP002


OSHA Fall Protection Regulations
The following OSHA regulations specify the requirements for fall restraint or fall arrest while 
working in a boom-supported aerial lift. Employers are responsible for providing PFP equipment 
and ensuring that it is used properly.


Section VI:  OSHA Regulations, ANSI
Standards and Manufacturers’ 
PFP Recommendations 


OSHA 1926 Regulations Governing Construction


n   1926.453(b)(2)(v): “A body belt shall be worn and a lanyard attached to the boom or basket when 
working from an aerial lift. Note to paragraph (b)(2)(v): As of January 1, 1998, subpart M of this part 
(1926.502(d)) provides that body belts are not acceptable as part of a personal fall arrest system. 
The use of a body belt in a tethering system or in a restraint system is acceptable and is regulated 
under 1926.502(e).”


 l   1926.453 covers aerial lifts that are boom type. Although OSHA does not have specific 
requirements for PFP when operating scissor lifts, requirements for their operation are 
provided in 1926.452(w), which addresses all other mobile (scissor) lifts.


n  1926 Subpart M covers fall protection in its entirety and explains when and where fall protection 
systems are required and for which construction work activities. It also defines system component 
requirements. This section is referenced in the January 2009 OSHA letter of interpretation because 
of the potential of “contacting a lower surface.” (See the Basic Fall Clearance Calculation diagram 
on page 26.)


n  1926.502(d)(20): “The employer shall provide for prompt rescue of employees in the event of a fall or 
assure that employees are able to rescue themselves.”


 l  The time of an incident is not the time to figure out how to promptly rescue a person in a fall. 
Prior training and practice will ensure that individuals are prepared to address the needs of 
someone who has fallen.


n  1926.503(a): “The employer shall provide a training program for each employee who might be exposed 
to fall hazards.” 


 l  The program shall enable the employee to recognize the hazards of falling and shall train 
each employee in the procedures, the use, inspection and maintenance of the fall protection 
system to be used.


n  1926 Subpart E covers some requirements for personal protection equipment.


n  What is a prompt rescue? OSHA will refer to research indicating that suspension trauma in a fall 
arrest device can result in unconsciousness followed by death in less than 30 minutes. A U.S. 
Air Force study showed adverse effects to a person after 15 minutes. OSHA interprets that to be 
“in time to prevent serious injury to the worker.”
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OSHA 1910 Regulations Governing General Industry


Choosing the proper PFP equipment for use with AWP equipment is only one of the requirements for 
providing proper and adequate PFP. If you elect a fall arrest system, for instance, you will be required to 
address fall rescues.


	n  1910 Subpart F covers fall protection as it pertains to powered platforms, manlifts and vehicle-
mounted work platforms.


n  1910.67(c)(2)(v): “A body belt shall be worn and a lanyard attached to the boom or basket when 
working from an aerial lift.”*


 *The lanyard anchorage connector must be attached to the AWP equipment’s anchor point.


n  1910.66 Appendix C Personal Fall Arrest Systems requires that the employer shall provide for 
prompt rescue of employees in the event of a fall or shall assure the self-rescue capability of 
employees, and 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 system.


What is a prompt rescue? OSHA will refer to research indicating that suspension trauma in a fall 
arrest device can result in unconsciousness followed by death in less than 30 minutes. A U.S. Air 
Force study showed adverse effects to a person after 15 minutes. OSHA interprets that to be “in 
time to prevent serious injury to the worker.”


OSH Act of 1970 


Section 5(a)(1), which is called the “General Duty Clause,” serves as the catch-all section that OSHA 
uses to require all employers to provide a safe workplace for their employees. A quick layman’s 
definition of this section is that if an action or situation looks unsafe and there are no OSHA rules that 
govern the act, then OSHA will cite it under this clause.


n  Section 5. Duties:


(a): Each employer:


(1): “shall furnish to each of his employees employment and a place of employment which 
are free from recognized hazards that are causing or are likely to cause death or serious 
physical harm to his employees;”


(2): “shall comply with occupational safety and health standards promulgated under
this Act.”


(b): “Each employee shall comply with occupational safety and health standards and all rules, 
regulations, and orders issued pursuant to this Act which are applicable to his own actions 
and conduct.”
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ANSI Standards 


The ANSI/SIA A92.5-2006 Standard for boom-supported elevating work platforms establishes 
responsibilities of users, operators and owners. The standard requires users to ensure that their 
authorized operators follow proper guidelines and instructions. The user is also required to direct and 
monitor the operators to be in compliance with the provision set forth in the standard. Section 7.10 (1) 
defines the requirements for fall protection. The principal fall protection is provided by the guardrail 
system. The user shall direct the operator to ensure that all the components of the guardrail system 
are in place. The user also must direct and monitor the operator(s)/occupant(s) of the 
AWP equipment to ensure that each person wears a personal fall arrest system to protect 
against the potential effects of ejection or a fall restraint system to prevent a free fall. 
The user may elect to use either a restraint or an arrest system. The standard briefly describes 
a fall restraint and fall arrest system.


Responsibilities of the operators regarding fall protection are described in Section 8.6 (3), 8.8 (2) and 
(4), and 8.10 (1). Operators are required to ensure that guardrails are installed and positioned and that 
access gates, or openings, are properly closed. Additionally, operators must ensure that all occupants 
are wearing appropriate personal protective equipment. Operators are required to wear fall 
restraint or fall arrest equipment – as directed by their employer – which is attached to 
the AWP equipment’s anchor point.


Owners, when in the role of a user, have the same obligations as indicated in Sections 7.10, 8.6 and 8.8 
with respect to fall protection. Manufacturers and dealers do not have any specific requirements per the 
ANSI/SIA A92.5 Standard except when in the role of user or owner, where they need to comply with 
the above referenced sections as well. Manufacturers and dealers do not have an obligation to 
ensure a PFP system is used by their customers, but they do have an obligation to ensure 
that fall protection, in the form of the guardrails, is in proper working order at the time 
of delivery or sale.


Refer to ANSI/SIA A92.2 and 92.9 Standards for what is specified in those standards regarding fall 
protection.


ANSI/ASSE A10.32-2004 Standard for fall protection systems defines requirements for the selection, 
inspection, use, care and maintenance of the equipment and for training and supervision of the users of 
the equipment. Once the equipment is selected, training must be provided to the employee regarding 
the inspection, safe use, care and maintenance, plus training and annual drills regarding rescue. 


ANSI/ASSE Z359 Standards require employers to have a comprehensive fall protection program that 
includes: 1) drafting a policy statement that includes goals and guidance for a managed program 
2) appointing a program administrator 3) eliminating or controlling fall hazards 4) developing and 
maintaining fall protection and rescue procedures and 5) providing PFP equipment, knowledge 
and training.


The emergency rescue plan includes:
n  Methods of rescue 


n  Rescue personnel availability  


n  Type of equipment available for rescue and effective means to contact rescue personnel 


n  Annual drills for rescue
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OSHA and ANSI/SIA Regulations as Applied 
to the Various Types of AWP Equipment


OSHA regulations require the occupant(s) of a boom lift to wear PFP equipment while in the platform.  
This would include:


Neither OSHA nor ANSI require the occupant(s) working from self-propelled and manually propelled elevating 
work platforms to wear PFP equipment except when components of the guardrails are not in place.  
This would include:
 


Manufacturers’ PFP Recommendations
The manufacturers of AWP equipment and the manufacturers of PFP equipment provide users of their 
equipment specific PFP-related recommendations for the safe use of their products.


AWP equipment manufacturers:


n  Operator’s manuals from the AWP manufacturer are required to be in the weather-resistant compartment on 
every lift. The operator’s manual provides users and operators PFP instruction that must be complied with.


PFP manufacturers:


n  They provide instruction manuals, technical bulletins and safety references that users must read, 
understand and comply with when using PFP equipment.


The need for PFP equipment will result from a job-specific risk analysis undertaken prior to starting work, which 
takes into consideration the AWP equipment manufacturer’s operator’s instructions as found in the operator’s 
manual. Note that there also may be company policies, or job-site or local requirements for the 
use of a PFP system with AWP equipment. 


ANSI Standard PFP Requirement


ANSI A92.2  Vehicle-mounted Elevating and 
                      Rotating Aerial Devices


Use of approved PFP equipment is required.


ANSI A92.5    Boom-supported Elevating 
                       Work Platforms


Use of approved PFP equipment is required.


ANSI A92.8    Vehicle-mounted Bridge Inspection 
                       and Maintenance Devices


Use of approved PFP equipment may be required 
based on platform area and additional considerations.


ANSI Standard PFP Requirement


ANSI A92.3    Manually Propelled Elevating 
                       Aerial Platforms


The guardrail provides fall protection. Additional 
PFP is not required unless any component of the 
guardrail is not in place.


ANSI A92.6    Self-propelled Elevating 
                       Work Platforms


The guardrail provides fall protection. Additional 
PFP is not required unless any component of the 
guardrail is not in place.
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Section VII:  Personal Fall Protection
System Options for Use  
with AWP Equipment    


It is an OSHA requirement that a PFP system be provided to occupants of boom-type lifts in addition 
to the guardrail system. The two types of PFP systems are fall restraint and fall arrest. Appropriate PFP 
systems have the following characteristics that should be considered during selection:


n  They prevent falls or protect occupants who do fall. 


n  They minimize interference with the occupants’
tasks or activities.


n  They are affordable. 


Determining which fall arrest system to use isn’t so 
easy with the requirement referred to in the OSHA 
regulations as well as the 2009 OSHA letter of 
interpretation, which requires anchorages to “be rigged 
such that an employee can neither free fall more than 6 
feet, nor contact any lower level.”


In addition, the location of anchorage points on 
AWP equipment varies. They can be located anywhere 
from the platform floor to the top guardrail. 
The location must be considered when selecting 
a PFP system.


Considerations
On pages 18 and 19 of this document, there are 
four fall restraint/arrest options outlined. New 
developments and products, which are not 
specifically mentioned here, are being continually 
introduced. They may be acceptable for AWP 
equipment PFP. A competent person must evaluate all 
PFP systems and ensure that all of the requirements 
for either fall restraint or fall arrest — or both — 
are in place prior to use. During the selection process, 
utilize the information in Section X: Implementing a 
Fall Protection System, which includes the Basic Fall 
Clearance Calculation diagram on page 26.
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Fall Restraint/Arrest Using a Lanyard with an Adjuster
Since the occupant(s) may use PFP equipment for different applications other than boom lift operation 
and need to move within the platform where appropriate, a lanyard with an adjuster may be the best option 
for some. Lanyards with adjusters are available in various lengths. When determining the length required, 
ensure that the shortest lanyard length will provide a fall restraint from the lanyard with an adjuster chosen. 
The maximum-length lanyard should be as short as possible at all times. 


The lanyard with an adjuster allows the occupant(s) to have either a fall restraint system or a fall arrest system, 
depending on the adjusted length of the lanyard. When the lanyard with an adjuster is to be used as a  
fall arrest system, it is required that a deceleration device (commonly known as a shock absorber) be 
incorporated into the lanyard with an adjuster. The deceleration device would be in place while in restraint  
or arrest position.


The use of the lanyard with an adjuster as a fall arrest system requires the following:


n  The assurance that when fall arrest is used, a fall will not allow the occupant(s) to come in 
contact with a lower surface or free fall more than 6 feet.


n  The employer has a rescue plan in place. 


If either of these requirements cannot be met, a fall arrest system cannot be used.


» Option No. 2:


» Option No. 1:


Fall Restraint Using a Short Lanyard
Comprised of a platform anchorage, belt or harness, and a lanyard connector, a fall restraint system prevents 
a fall of any distance from the AWP equipment. In the case of a boom lift, the forces from the “catapult effect” 
would not cause the occupant to be thrown from the platform but rather remain within the confines of the 
work platform. 


The connection from the anchorage to the belt or harness is the lanyard. The length of the lanyard is 
critical in the ability of the system to prevent a fall. The location of the anchorage point on the AWP 
equipment and the height of the occupant also are critical in the determination of what length lanyard  
is appropriate for restraint. A short-length lanyard may be used to obtain the necessary restraint of  
the occupant. 
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» Option No. 3:


Fall Restraint/Arrest Using a Double-legged Lanyard
A double-legged lanyard is equipped with a restraint (short) lanyard and an arrest (long) lanyard with  
an energy (shock) absorber. In a manner similar to the lanyard with an adjuster, the short lanyard would be 
used as fall restraint during travel. The arrest lanyard may be used only as fall arrest. The length of the 
restraint lanyard is determined by the length required to prevent the occupant(s) from falling out 
of the AWP equipment (restraint).


The use of the double-legged lanyard as a fall arrest system requires the following:


n   The assurance that when fall arrest is used, a fall will not allow the occupant(s) to come in 
contact with a lower surface or free fall more than 6 feet.


n  The employer has a rescue plan in place. 


If either of these requirements cannot be met, a fall arrest system cannot be used. 


Fall Restraint/Arrest Self-retracting Lanyard (SRL)
One additional option is a self-retracting lanyard (SRL). The SRL selected must be one that the SRL 
manufacturer approves for use with the specific AWP equipment. Some SRLs are not designed to have the 
anchorage point below the connection point on the occupant(s). Read the requirements defined by the SRL 
manufacturer to ensure compliance with it before using the SRL. 


As with fall arrest systems, ensure that there is proper anchorage and clearance from lower surfaces. 
Note that when the AWP equipment is moving, the SRL must be adjusted to restraint mode.


The use of the self-retracting lanyard as a fall arrest system requires the following:


n   The assurance that when fall arrest is used, a fall will not allow the occupant(s) to come in 
contact with a lower surface or free fall more than 6 feet.


n  The employer has a rescue plan in place. 


If either of these requirements cannot be met, a fall arrest system cannot be used. 


» Option No. 4:
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Section VIII:  Lanyard Anchorages  


Anchorages, which have either been AWP manufacturer-approved and integrated into the work platform 
structure or have been supplied by the AWP manufacturer for attachment to the platform, must be used 
as the attachment point.


As stated in the ANSI/SIA A92 Standards, only one person is allowed to attach to a single anchorage 
unless the anchorage has been rated for more than one person. The number of allowable lanyard 
attachments on a single anchorage is generally identified near the anchorage and in the machine’s 
operator’s manual.


The guardrails or guardrail system should not be used as a lanyard anchorage point unless it has been 
specifically designed to do so by the manufacturer and instructions for use have been supplied in the 
operator’s manual.


Most requirements for fall protection anchorages can be determined from the parameters set forth by 
OSHA and ANSI.


ANSI/SIA A92.2, Vehicle-mounted Elevating and Rotating Aerial 
Devices (4.9.4)


ANSI/SIA A92.5, Boom-supported Elevating Work Platforms 
(4.12.5.3) 


ANSI/SIA A92.8, Vehicle-mounted Bridge Inspection and 
Maintenance Devices (5.14.4.6)


n  “The anchorage(s) shall be capable of withstanding the force of 3,600 pounds (16,000 N) …”


ANSI/ASSE Z359.1, Safety Requirements for Personal Fall Arrest 
Systems (PFAS), Subsystems and Components


n  7.2.3: “Anchorages selected for PFAS shall have a strength capable of sustaining static loads, 
applied in the directions permitted by the PFAS, of at least: 


 (a) two times the maximum arrest force permitted on the system when certification exists, or 


 (b) 5,000 pounds (22.2 kN) in the absence of certification …”
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Some applicable OSHA Code of Federal Regulations (CFR) are 
stated below:


n  1910.66 App C I.2(c)(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.” 


n  1926.502(d)(15): “Anchorages used for attachment of personal fall arrest equipment shall 
be independent of any anchorage being used to support or suspend platforms and capable 
of supporting at least 5,000 pounds (22.2 kN) per employee attached, or shall be designed, 
installed, and used as follows: 


(i) as part of a complete personal fall arrest system, which maintains a safety factor 
of at least two; and …”


Ultimately, all of these requirements agree that engineered anchorages must be capable of 
withstanding a force of 3,600 pounds for each person allowed to be attached to the anchor. This 
is double the maximum allowable arrest force of 1,800 pounds, providing a 2 to 1 factor of safety. 
The 5,000-pound requirement often discussed is only for those potential anchorages that are not 
specifically engineered to be fall protection anchorages.
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Section IX:  Planning to Prevent Falls


Most falls involving AWP equipment can be traced to operator error 
and/or improper use. Reasons for falls may include:


n  Occupant is not wearing required PFP equipment or is not attached to anchorage point.


n  Occupant is ejected or catapulted from a boom lift when it is struck by another vehicle or object,
or moves unexpectedly.


n  Occupant climbs on guardrails or out of the platform.


n  Occupant overreaches beyond the edge of the platform.


n  Platform component failure occurs due to improper maintenance or inspection.


As mentioned earlier, AWP equipment provides a safe means to access work at heights when properly 
maintained and operated by trained and familiarized operators who are appropriately monitored and 
supervised by their employer. One of the best ways to prevent fall hazards is through proper training 
and planning. A risk assessment of all fall hazards, even potential fall hazards, must be completed before 
appropriate corrective measures can be considered. A complete risk assessment of the fall hazard will 
include training requirements and defining rescue plans in the event of a fall.


A company’s fall protection plan for a work site can include the use of AWP equipment. In fact, this 
equipment can be used as a tool to prevent falls because AWP equipment offers a fully guardrailed 
platform that elevates to the work location. The use of an appropriate PFP system should be part 
of the plan.


Prior to the implementation of a fall protection 
plan, a risk assessment should be made for the safe 
use of the AWP equipment to prevent the potential 
fall hazards described above. A risk assessment will 
include the following:


u Identify the hazard.


v Assign the risk.


w Define a control measure.
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Hazard Risk Control Measure


Boom lift is struck by 
another vehicle.


Machine moves 
unexpectedly, causing 
ejection.


Restrict the work 
area around the AWP 
equipment.


Operator/occupant 
climbs on the guardrails.


Operator/occupant loses 
balance and falls.


Train/retrain operator/ 
occupant, improve  
supervision, raise plat-
form, use more  
appropriate equipment 
to properly reach the 
work area.


Operator/occupant  
overreaches beyond the 
edge of the platform.


Operator/occupant loses 
balance and falls.


Train/retrain operator/
occupant, improve 
supervision, move 
AWP equipment closer, 
use more appropriate 
equipment.


Tree limb falls on the 
AWP equipment.


Machine moves 
unexpectedly, causing 
ejection.


Reposition the AWP  
equipment.


Driveable boom hits a 
bump.


Operator/occupant is 
ejected.


Survey path of travel 
prior to moving the AWP 
equipment.


Operator/occupant 
leaves platform.


Operator/occupant falls. Train/retrain operator/ 
occupant, improve 
supervision, use more 
appropriate equipment 
for task.


The following chart highlights some examples of potential identified hazards, the assigned risk 
and the defined control measure. Note that this is not an all-inclusive list, rather it is 
a sample assessment of potential risks that should be completed by a competent 
person.


Sample Risk Assessment Considerations
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Section X:  Implementing a Fall
Protection System 


Whenever possible, eliminate fall hazards. Identify hazards that 
can’t be eliminated and evaluate each one. The evaluation will 
assist in determining appropriate PFP for the work site. Review 
the following questions and items of consideration before 
implementing a fall protection plan. This is not an
all-inclusive list but a few examples. 


Questions to consider 
when implementing a fall 
protection plan:
1.  What is the fall distance from the working surface to the 


next lower level?


2.  How many operators/occupants are exposed to the hazard?


3. What task and work areas are associated with the hazard?


4. Are proper anchorages available?


5.  How will the operator/occupant(s) be promptly rescued if 


suspended in a personal fall arrest system?


6.  Does the AWP equipment operator have someone on the 


ground to assist in case of an emergency? 


7.  Is the AWP equipment operator/occupant(s) trained in  


self-rescue techniques? 


8.  Are there other rescue plans in place that can be applied in 


all circumstances? 


9.  Has the operator/occupant(s) been trained in how to 


properly inspect and don PFP equipment? 


10.  Are there changes in the equipment or the work-site 


conditions that require retraining?
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A risk assessment by a competent person should be used to evaluate the PFP needs of the operator(s)/
occupant(s) working in boom-type AWP equipment. The risk assessment should incorporate the issues and 
topics referred to in this document. This is not an all-inclusive list but a few examples. 
 


Questions that should be asked regarding fall protection:


1. Did you perform a risk assessment? 


2. How do you properly use the PFP equipment? 


3.  What are the proper methods of inspecting, donning, adjusting and interconnecting 


the equipment? 


4. What are the proper attachment locations? 


5. How do you determine free fall distance and total fall distance? 


6. What is your rescue plan? 


7. What are the AWP equipment manufacturer’s and PFP equipment manufacturer’s requirements?


8. What is an appropriate anchorage?


9. Did you select and use connectors?


10. Did you properly don and use a full-body harness?


11. Did you correctly attach and use a lanyard?


12. When is a deceleration device necessary?


13. What is the correct procedure for using retractable devices?


14. How do you avoid swing falls?


15. How do you properly inspect and maintain the PFP equipment?


16. Do you know how to properly self-rescue if there is a fall?


17. How do you identify hazards?


18.  Do you know the requirements for properly training the operator(s)/ 


occupant(s) in the use of PFP equipment?


19. Have you been properly trained?


20. Which instructions from the manufacturer are applicable?
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Section XI:  Examples of Do’s and Don’ts
for AWP Fall Protection


Do:
n  Ensure that only properly trained and familiarized personnel are authorized to operate AWP


equipment as referenced in the Statement of Best Practices of General Training and Familiarization
for Aerial Work Platform Equipment.


n Read and understand the manufacturer’s instructions for all equipment to be used.


n Choose the correct AWP equipment to reach the work.


n  Monitor the operator/occupant(s) performance and supervise the work to ensure the use, application 
and operation of the AWP equipment is in conformance with the lift manufacturer’s operator’s manual 
and all applicable standards, regulations and safety rules.


n  Direct and monitor the operator(s)/occupant(s) of AWP equipment to ensure that each person wears
PFP equipment when required.


n  Ensure that only qualified personnel inspect and maintain PFP equipment.


n   Ensure that each operator/occupant is properly trained.


n  Immediately remove from service personal fall arrest systems or components subjected to impact
loading (e.g., involved in a fall).


n  Use PFP equipment only for its intended use.


n   Avoid PFP equipment contact with sharp edges. Ensure that all edges that PFP equipment may come
in contact with are smooth, rounded or chamfered.  


n  Ensure that the AWP equipment guardrail system is properly installed and positioned, and access gate(s)
and opening(s) closed per the manufacturer’s recommendations.


n  Operate the AWP equipment safely to avoid the risk of ejection (e.g., drop-offs, being hit by other
vehicles or objects).


n  Limit travel speed according to conditions. 


n  Always stand with feet firmly on the floor of AWP equipment. 


n  Assess each job site for potential fall hazards.


n  Ensure that each operator/occupant is wearing the correct size harness.


 Do not:
n  Do not overextend your upper body outside of the basket.


n  Do not sit or climb on the edge of the basket or use planks, ladders or other devices for a work position.


n  Do not use guardrails or other AWP equipment components as a PFP system anchorage unless written 
permission from the AWP manufacturer has been obtained prior to use.


n   Do not connect to adjacent poles, structures or equipment while working from AWP equipment. 


n  Do not remove the guardrail or leave the gate open during use.


n   Do not leave an elevated work platform or exit it and remain tied-off unless authorized by the AWP 
equipment manufacturer and directed by the employer. 


n   Do not exceed the manufacturer’s allowed rated horizontal forces when working from the platform 
of AWP equipment.







For additional information or to comment on this initiative, contact:


American Rental Association
1900 19th St.


Moline, IL 61265
Phone: 800-334-2177
www.ARArental.org


Association of Equipment Manufacturers
6737 W. Washington St., Suite 2400


Milwaukee, WI 53214
Phone: 866-236-0442


www.aem.org


International Powered Access Federation
225 Placid Drive


Schenectady, NY 12303 
Phone: 518-280-2486


www.ipaf.org


Scaffold Industry Association
400 Admiral Blvd.


Kansas City, MO 64106
Phone: 816-595-4860


www.scaffold.org


Associated Equipment Distributors
615 W. 22nd St.


Oak Brook, IL 60523
Phone: 630-574-0650


www.aednet.org
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For more information or to order 
the following standards, contact: 


ANSI/ASSE Z359 
or A10 Standards: 


American Society of Safety Engineers
1800 E. Oakton Street
Des Plaines, IL  60018
Phone: 847-699-2929
Fax: 847-768-3434
www.asae.org


ANSI/SIA A92 Standards
or Manuals of Responsibilities:


Scaffold Industry Association
400 Admiral Blvd.
Kansas City, MO 64106
Phone: 816-595-4860
Fax: 816-472-7765
www.scaffold.org


Resources:
www.OSHA.gov
www.ANSI.org


To order or download this document or the  
Statement of Best Practices of General Training  
and Familiarization for Aerial Work Platform  
Equipment, contact any of the above organizations.



http://www.ARArental.org

http://www.aem.org

http://www.aednet.org

http://www.ipaf.org

http://www.scaffold.org

http://www.OSHA.gov

http://www.ANSI.org

http://www.scaffold.org

http://www.asae.org
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29 CFR 1910, Occupational Safety and Health Standards for General Industry 

According to Subpart D of 29 CFR 1910, entitled “Walking-Working Surfaces,” every 
person who is walking or working on a surface shall be protected from falling to a lower 
level.  Paragraph 29 CFR 1910.23(c)(1) states that every open-sided floor or platform 
four feet high or more will require some form of fall protection.   

 
1910 Subpart F covers fall protection as it pertains to powered platforms, manlifts and 
vehicle-mounted work platforms.  
 
1910.67(c)(2)(v): “A body belt shall be worn and a lanyard attached to the boom or 
basket when working from an aerial lift.”*  
 
*The lanyard anchorage connector must be attached to the AWP equipment’s anchor 
point.  
 
1910.66 Appendix C Personal Fall Arrest Systems requires that the employer shall 
provide for prompt rescue of employees in the event of a fall or shall assure the self-
rescue capability of employees, and before using a personal fall arrest system and af-
ter 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 system.  

 
 
 
ANSI Standards  
 
The ANSI/SIA A92.5-2006 Standard for boom-supported elevating work platforms es-
tablishes responsibilities of users, operators and owners. The standard requires users 
to ensure that their authorized operators follow proper guidelines and instructions. The 
user is also required to direct and monitor the operators to be in compliance with the 
provision set forth in the standard. Section 7.10 (1) defines the requirements for fall 
protection. The principal fall protection is provided by the guardrail system. The user 
shall direct the operator to ensure that all the components of the guardrail system are 
in place. The user also must direct and monitor the operator(s)/occupant(s) of the 
AWP equipment to ensure that each person wears a personal fall arrest system 
to protect against the potential effects of ejection or a fall restraint system to 
prevent a free fall. The user may elect to use either a restraint or an arrest sys-
tem. The standard briefly describes a fall restraint and fall arrest system. 
 
Responsibilities of the operators regarding fall protection are described in Section 8.6 
(3), 8.8 (2) and (4), and 8.10 (1). Operators are required to ensure that guardrails are 
installed and positioned and that access gates, or openings, are properly closed. Addi-
tionally, operators must ensure that all occupants are wearing appropriate personal 
protective equipment. Operators are required to wear fall restraint or fall arrest 
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equipment – as directed by their employer – which is attached to the AWP equip-
ment’s anchor point. 
 
ANSI/ASSE A10.32-2004 Standard for fall protection systems defines requirements for 
the selection, inspection, use, care and maintenance of the equipment and for training 
and supervision of the users of the equipment. Once the equipment is selected, train-
ing must be provided to the employee regarding the inspection, safe use, care and 
maintenance, plus training and annual drills regarding rescue.  
 
ANSI/ASSE Z359 Standards require employers to have a comprehensive fall protec-
tion program that includes: 1) drafting a policy statement that includes goals and guid-
ance for a managed program 2) appointing a program administrator 3) eliminating or 
controlling fall hazards 4) developing and maintaining fall protection and rescue proce-
dures and 5) providing PFP equipment, knowledge and training. 
 

 
 
Fall Protection Information 
 
All fall protection products fit into four functional categories.  
 
1. Fall Arrest; 2. Positioning; 3. Suspension; 4. Retrieval. 
 
Fall Arrest 
A fall arrest system is required if any risk exists that a worker may fall from an elevated 
position, as a general rule, the fall arrest system should be used anytime a working 
height of six feet or more is reached. Working height is the distance from the walking/
working surface to a grade or lower level. A fall arrest system will only come into ser-
vice should a fall occur. A full-body harness with a shock-absorbing lanyard or a re-
tractable lifeline is the only product recommended. A full-body harness distributes the 
forces throughout the body, and the shock-absorbing lanyard decreases the total fall 
arresting forces. 
 
Positioning 
This system holds the worker in place while keeping his/her hands free to work. When-
ever the worker leans back, the system is activated. However, the personal positioning 
system is not specifically designed for fall arrest purposes. 
 
Suspension 
This equipment lowers and supports the worker while allowing a hands-free work envi-
ronment, and is widely used in window washing and painting industries. This suspen-
sion system components are not designed to arrest a free fall, a backup fall arrest sys-
tem should be used in conjunction with the suspension system. 
 

https://www.osha.gov/Region7/fallprotection/fall_protection_info.html
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Retrieval 
Preplanning for retrieval in the event of a fall should be taken into consideration when 
developing a proactive fall management program.  

 
Listed below are different types of fall safety equipment and their recommended usage.  
 
 Class 1—Body belts (single or double D-ring) are designed to restrain a person in a 

hazardous work position and to reduce the possibility of falls. They should not be 
used when fall potential exists; positioning only. 

 Class 2—Chest harnesses are used when there are only limited fall hazards (no 
vertical free fall hazard), or for retrieving persons such as removal of persons from 
a tank or a bin. 

 Class 3—Full body harnesses are designed to arrest the most severe free falls. 
 Class 4—Suspension belts are independent work supports used to suspend a 

worker, such as boatswain's chairs or raising or lowering harnesses. 
 Rope Lanyard—Offers some elastic properties for all arrest; used for restraint pur-

pose. 
 Web Lanyard—Ideal for restraint purposes where fall hazards are less than 2 feet. 
 Cable Positioning Lanyards—Designed for corrosive or excess heat environ-

ments and must be used in conjunction with shock absorbing devices. 
 Shock Absorbers—When used, the fall arresting force will be greatly reduced if a 

fall occurs. 
 Rope Grabs—A deceleration device which travels on a lifeline, used to safely as-

cend or descend ladders or sloped surfaces and automatically, by friction, engages 
the lifeline and locks so as to arrest the fall of an employee. 

 Retractable Lifeline Systems—Gives fall protection and mobility to the user when 
working at height or in areas where there is a danger of falling. 

 Safety Nets—Can be used to lesson the fall exposure when working where tempo-
rary floors and scaffolds are not used and the fall distance exceeds 25 feet. 

 Rail Systems—When climbing a ladder, rail systems can be used on any fixed lad-
der as well as curved surfaces as a reliable method of fall prevention. 

 
 
 

U.S. Navy Recommended Procedures—Fall Protection 
 

Fall Protection Systems and Equipment 

Aircraft maintenance stands/work platforms; 

 When using maintenance stands/work platforms they shall be equipped with stand-
ard guardrail or other fall protection system. 

  Towing and operation of work stands and platforms shall be in accordance with the 
local Command requirement. 

. 


Guidance Document


Fall Protection


For

Aircraft Maintenance and Inspection Work
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Guidance Document 


Fall Protection for Aircraft Maintenance and Inspection Work


1.0   Introduction

Falls from aircraft working surfaces are potential sources of injuries and fatalities.  Some operations, which expose Navy maintenance personnel to falls from heights include aircraft cleaning and painting, control surfaces and engine maintenance, inspections, aircraft servicing, de-icing and washing operations.  


This guidance document should be used by Navy civilian and military workers, supervisors, and managers involved in aircraft maintenance, inspection, and other related work within the area of their responsibility.  


2.0  Applicability

This guidance document applies to all Navy military and civilian personnel involved in aircraft maintenance and inspection work in Navy shore facilities, where personnel are exposed to the hazard of falling from heights and there is a need for fall protection.  In certain situations, many safe work practices and fall hazards are applicable to both ashore and shipboard operations. This guidance document does not apply to shipboard operations. 


3.0  Purpose


This guide provides tools, criteria, and safe work practices to identify, assess, abate, and control fall hazards when working at heights during aircraft maintenance operations, inspection, and other related work.    


4.0  Scope  

Falls from heights are potential hazards associated with aircraft maintenance, inspection, and servicing operations.  Establishing and managing a site specific fall protection program; utilizing safe work procedures and practices; and using proper fall protection equipment, systems, and methods (including proper training) will protect personnel exposed to fall hazards from heights when working on aircraft. 


5.0 Definitions

Anchorage: A secured structure/building element that can safely withstand forces exerted by fall arrest equipment.  The structure/building can be in the form of a beam, girder, column, floor or any rigid part of structure or equipment.  Anchorage is either engineered or improvised.  The anchorage must be capable of withstanding a minimum force of 5,000 pounds per person, or engineered by a qualified person for twice the maximum arresting force.


Anchorage Connector:  The means by which a fall arrest system is secured to the anchorage.  This can include a steel cable sling, anchor strap, load-rated eyebolt, tripod, davit arm, or any other device designed to suspend human loads and capable of withstanding forces generated by a fall. 


Competent Person for Fall Protection:  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 and having the authority to take prompt corrective measures to eliminate the hazards of falling.  (See qualified person for design knowledge.)

Deceleration Distance:  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 locations of an employee's 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 employee comes to a full stop.


End User for Fall Protection: A person approved by the command to perform a specific type of work at heights and at a specific location; a person who is trained on the use of fall arrest equipment.


Energy (Shock) Absorber:  A component whose primary function is to dissipate energy and limit deceleration forces that the system imposes on the body and the anchorage system during fall arrest.  


Fall Arrest System:  A combination of equipment and components connected together, designed to stop a person from striking a lower level or an obstruction during a fall.   


Fall Protection:  Action and procedures to effectively protect a worker from fall hazards.


Free-Fall Distance:  The vertical distance from the onset of a fall to a point where a fall-arrest system is activated or engaged.  (This is 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, 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:  Means of configuration of connected straps secured about the employee in a manner that will distribute the fall arresting forces over at least the upper thighs, waist, shoulders, chest, and pelvis, with means for attaching a lanyard to other components of the personal fall arrest system.  Full-body harness is the only body support device allowed by OSHA when a free fall distance exceeds two feet.  


Horizontal Lifeline (HLL):  A fall arrest system that uses a line made from rope, wire rope, or metal railing that spans horizontally between two end anchorages. The assembly includes the necessary connectors, turnbuckles, in-line energy absorbers, shackles, etc. and may include intermediate anchorages.  This is a component of a fall protection system, which consists of a trained worker wearing appropriate fall protection equipment that enables them to safely traverse/work in the horizontal plane.  The HLL shall be designed, installed, and used under the supervision of a qualified person.  


Lanyard:  A flexible line of rope, wire rope, or strap that generally has a connector at each end for connecting the body harness to a deceleration device, lifeline, or anchorage.  


Program Manager for Fall Protection:  A person authorized by the command who is responsible for the development and implementation of the fall protection program.  The manager shall ensure that personnel exposed to fall hazards and other personnel involved in the fall protection program receive adequate training as outlined in appendix A.

Qualified Person for Fall Protection:  A person with a recognized engineering degree or professional certificate and extensive knowledge and experience in the subject field of fall protection who is capable of performing design, analysis, evaluation, and specifications in fall protection systems and equipment.  


Restraint System:  A system designed to restrain a worker from reaching an exposed fall hazard.  The system includes personal fall protection equipment, acceptable anchorage systems, and trained worker and administrative procedures.  


Self-Retracting Lanyard (SRL):  A deceleration device containing a drum-wound line which can 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.  

Shall:  The word “shall” is to be understood as denoting mandatory requirements outlined in the existing regulations, standards, or instructions.  


Should:  The word “should” is to be understood as denoting a recommendation.

Total Fall Distance:  The vertical distance between the anchorage location and connecting point on the body (generally, the harness D-ring) after the fall is arrested, which includes the free fall and deceleration distances.  


6.0 Fall Protection Systems and Equipment


The following paragraphs list the types of fall protection equipment that can be used during aircraft maintenance work.  The equipment is listed in accordance with the hierarchy of controls.  The hierarchy of controls is stated in OPNAVINST 5100.23G, Chapter 13 and the Navy Fall Protection Guide for Ashore Facilities dated 20 May 2003.  The latter can also be accessed for more details on the fall protection equipment and systems listed here.  The guide can be accessed at: http://www.safetycenter.navy.mil/osh/downloads/AshoreFallProtectionGuide.pdf

6.1 Aircraft maintenance stands/work platforms;


· When using maintenance stands/work platforms they shall be equipped with standard guardrail or other fall protection system.


·  Towing and operation of work stands and platforms shall be in accordance with the local Command requirement.

.


7 Mobile work platforms/aerial lift equipment;


· When using mobile work platform/aerial lift equipment, which has a manufacturer-installed/OSHA compliant anchorage, a full body harness and a shock absorber shall be used. 


· When mobile work platforms do not have an OSHA compliant anchorage point, they shall be equipped with a standard guardrail system installed on all open sides, except the side facing the aircraft when it is very close to the working surface.  Personnel shall not stand on railings to perform work and shall not use the platform rails as a ladder. 


6.3  Restraint system  


7  Ladders


7  Fall arrest system:  

·  Self retracting lanyard


·  Horizontal lifeline system


Note:  For fall protection equipment selection criteria, see OPNAVINST


 5100.23G, Chapter 13, Appendix 13-B.


7  Procedural controls. 

 
This is the least preferred method of providing fall protection.

7.0 Applicable Standards, Regulations/SOPs and Instructions 


Aviation work conducted either inside or outside the hanger, on the tarmac, or on the flight line, which includes aircraft maintenance, inspection, painting, washing, de-icing, pre-flight inspection, and other related work is covered under many standards and regulations.  The following are the applicable standards:


4 OPNAVINST 5100.23G, Navy Safety and Occupational Health (SOH) Program Manual, Chapter 13 Fall Protection Program.  


According to Chapter 13 of OPNAVINST 5100.23G, each Navy activity, which has personnel exposed to fall hazards, is required to establish a managed fall protection program.  The program shall be in writing and approved by the activity’s safety office.  Navy activities are responsible for: assigning responsibilities; surveying and assessing fall hazards; providing prevention and control measures; training of personnel; inspecting the equipment; auditing and evaluation; proper installation and use of fall protection systems; and the availability of rescue equipment with accompanying rescue procedures.  Fall protection must be provided to Navy civilians and military personnel exposed to fall hazards on any elevated walking working surface with unprotected sides, edges, or floor openings, from which there is a possibility of falling FOUR FEET or more to a lower level; or where there is a possibility of a fall from any height onto dangerous equipment, into a hazardous environment, or onto an impalement hazard.  (For a sample written fall protection program see appendix A). 

7.2 Code of Federal Regulations 


29 CFR 1910, Occupational Safety and Health Standards for General Industry


According to Subpart D of 29 CFR 1910, entitled “Walking-Working Surfaces,” every person who is walking or working on a surface shall be protected from falling to a lower level.  Paragraph 29 CFR 1910.23(c)(1) states that every open-sided floor or platform four feet high or more will require some form of fall protection.  


OSHA Directive 1-1.13 dated April 16, 1984. 


The purpose of this directive was to clarify the applicability of 29 CFR 1910.23(c)(1) "protection of open-sided floors, platforms, and runways.  Paragraph "F" of the OSHA Instruction provides the following interpretations:  “Platforms are interpreted to be any elevated surface designed or used primarily as a walking or working surface, and any other elevated surfaces upon which employees are required or allowed to walk or work while performing assigned tasks on a predictable and regular basis.  Predictable and regular basis means employee functions such as, but not limited to, inspection, service, repair, and maintenance which are performed:  At least once every two weeks or for a total of four man-hours or more during any sequential four-week period.”  Paragraph G-2 of the same instruction states the following:  “In situations where safeguarding requirements under 29 CFR 1910.32(c)(1) or (3) are not applicable because employees are exposed to falls from an elevated surface other than a predictable and regular basis, personal protective equipment as required by 29 CFR 1910.132(a) or other effective fall protection shall be provided.”

29 CFR 1960, Federal Employees Basic Program Elements for Occupational Health and Safety Programs for Federal Employees 


Under Subpart 1960.16 Compliance with OSHA Standards directs each agency head to comply with all occupational and health standards issued under section 6 of the Act (Occupational Safety and Health Act of 1970), or with alternate standards issued pursuant to this subpart.  Under Part 1960.1, Purpose and Scope, Paragraph (e), states that the Executive Order 12196 and the basic program elements (under 29 CFR 1960) apply to all agencies of the Executive Branch.  They apply to all working conditions of Federal employees except those involving uniquely military equipment, systems, and operations.  The term "Uniquely Military" is defined under 1960.2(I) as follows:  “The term " uniquely military equipment, systems and operations" excludes from the scope of the order (Executive Order 12196) the design of Department of Defense equipment and systems that are unique to the national defense mission, such as military aircraft, ships, submarines, etc. and excludes operations that are uniquely military, such as field maneuvers, shipboard operations, military flight operations associated with research test and development activities, and action required under emergency conditions.  However, the term includes within the scope of the Order, Department of Defense workplaces and operations comparable to those of industry in the private sector such as: vessel, aircraft and vehicle repair, overhaul and modification, construction, supply services, civil engineering, public works, etc.  “Comparable operations may include commercial aircraft maintenance and repair work performed inside or outside hangars.”

7.3 Occupational Safety and Health (OSH) Act of 1970


Section 5(a)(1) of the OSH Act states that each employer must furnish to each of his or her employees employment and places of employment which are free from recognized hazards that are causing or likely to cause death or serious physical harm to his or her employees. 


7.4 Naval Aviation Training and Operation Procedures Standardization (NATOPS) Manuals

NATOPS manuals address operation and maintenance procedures for aircraft.  Not all applicable NATOPS manuals address fall hazards.  During aircraft pre/post flight inspections and maintenance evolutions, personnel should be aware of fall hazards that will be encountered.   Statements should be added to the applicable NATOPS manuals identifying the fall hazards and providing appropriate steps required to mitigate the risks. Personnel working on or inspecting aircraft surfaces and exposed to fall hazards should be advised to consult the applicable NATOPS manual. 


8.0 Application of Operational Risk Management (ORM)

ORM is the application of systematic evaluation and planning to make squadron operations safer and more effective.  This concept will identify the risks, and then reduce those risks to acceptable levels commensurate with mission accomplishment.  Operating safely by managing risk means accepting risk only when the benefits outweigh the cost.  It means accepting no unnecessary risk and anticipating and managing risk through prior planning.  Operational risk management ca be accessed at:  http://www.safetycenter.navy.mil/orm/aviationorm/downloads/aviationorm.doc

Applying Operational Risk Management will reduce fall mishaps and protect personnel exposed to fall hazards while conducting aircraft maintenance or aircraft inspection. 


9.0 Aircraft Fall Hazard Prevention and Control


9.1 Maintenance work


When maintenance procedures require workers to walk or perform tasks where they can fall four feet or more to a lower level, the following will apply:


· Personnel shall be trained to recognize the hazards of falling and the use of fall protection equipment; 


· Refresher training on the safe use of fall protection equipment for personnel working on aircraft and exposed to fall hazards should be conducted every two years;


· Designated walkways should be identified and used wherever possible;


· Personnel working on aircraft surfaces should wear shoes with non-slip soles;


· Personnel shall be provided with fall protection equipment;

· The use of fall protection equipment and systems shall be required when maintenance work is conducted at the flight line;


· Good housekeeping practices are paramount and should be enforced and implemented.  All aircraft surfaces shall be Immediately cleaned when hydraulic fluids, oils or other fluids leak;


· When winds preclude the safe performance of maintenance work outside the hangars, work on elevated surfaces of the aircraft, other than those required to safeguard the aircraft, shall be avoided. 


9.2 Inspection work

· When conducting aircraft inspection work inside, or in the vicinity of the hangar the use of fall protection equipment and systems is required;

· When conducting pre-flight inspection work and walking on the wing of the aircraft, designated walkways shall be identified and used wherever possible.

· When aircraft surfaces are wet or covered with snow, frost, or ice, extra caution shall be used.

· When fall protection use is not feasible (i.e., remote site maintenance and preflight inspections), commands shall conduct a risk analysis and implement controls to mitigate the risk. 

9.3 Cleaning and washing of aircraft


· To protect against falls when cleaning and washing aircraft, personnel should not be allowed to climb or walk on wet surfaces while the aircraft is being washed; 

· When washing or cleaning aircraft, separate elevated work platforms or work stands and long-handled brushes should be used to the maximum extent possible.  The maximum use of maintenance stands and work platforms will reduce the risk and exposure to fall hazards.

· If it is necessary to walk on aircraft wings or other surfaces during washing, extreme care shall be exercised and other control measures may be utilized such as horizontal life lines or self retracting lanyards to which a full body harness can be attached.

10.0 Fall Protection Hierarchy of Controls


The hierarchy or the preferred order of control measures for fall hazards is:


8.0 Elimination - Removing the hazard from a workplace.  This is the most effective control measure (e.g., lower various devices or instruments, such as meters or valves to the height level of the individual, instead of servicing such devices or instruments at heights).


8.0 Prevention - Isolating or separating the hazard from the general work areas (e.g., same level barriers such as guardrails, walls, or covers.)

10.3 Engineering Controls - If the hazard cannot be eliminated, isolated, or separated, engineering control is the next-preferred measure to control the risk (e.g., design change or use of different equipment or techniques such as aerial lift equipment).


10.4 Administrative Controls - This includes introducing new work practices that reduce the risk of a person falling (e.g., erecting warning signs or restricting access to certain areas).


10.5 Personal Protective Systems and Equipment (PPE) - These shall be used after other control measures (such as eliminating or preventing a fall hazard) are determined not to be practical, or when a secondary system or equipment is needed (e.g., when it is necessary to increase protection by employing a backup system).  Additionally, the use of cranial protection should also be required any time when working on aircraft elevated surfaces.

11.0    Training Requirements


The training requirements for all personnel involved in the fall protection program, including personnel who will be exposed to fall hazards when performing work, is addressed in OPNAVINST 5100.23G, Appendix 13-A. 


Appendix A

Note: You will need to revise this document to meet the needs of your command.  At a minimum all items in brackets [] need to be updated.


IN REPLY REFER TO


   



SAMPLE
        


From:  Commanding Officer [NAVY Activity]

To:
All [NAVY Activity] Employees


Subj:  [NAVY Activity] FALL PROTECTION PROGRAM MEMORANDUM


Ref:    (a)  OPNAVINST 5100.23G, Navy Occupational Safety and Health Program Manual, 30 Dec 2005



(b)  Department of the Navy Fall Protection Guide for Ashore Facilities


(c)  American National Standard Institute (ANSI) Z359.1 (latest revision), Safety Requirements for Personal Fall Arrest Systems, Subsystems and Components


(d)   NAVFAC INST5100.11J, Safety and Health Program Manual


(e)  OPNAVINST 5102.1 D/MCO P5102, Navy and Marine Corps Mishap and Safety Investigation, Reporting and Record Keeping, 7 Jan 2005  


[(f)   USACE EM 385-1-1 Safety and Health Requirements Manual 


(g)   29 CFR 1926 .500 Fall Protection in Construction

(h)  Any other applicable instructions or manuals]   


Encl:
(1)  Fall protection and prevention plan 



(2)  Fall hazard survey and assessment report



(3)  Fall arrest rescue plan     

1.  Purpose


The purpose of this memorandum is to establish a fall protection program and provide policy and requirements for the implementation of the program and establish procedures on fall protection and fall prevention for [NAVY Activity] personnel working at heights and exposed to fall hazards while conducting aircraft maintenance and inspection work. 


2.  Applicability


This memorandum applies to [NAVY Activity] personnel who are working at heights and exposed to fall hazards while conducting aircraft maintenance and inspection work, 


and other personnel involved in the fall protection program.


3.  Background 


Falls from elevation are the leading cause of injuries and fatalities in the work place. Thousands of workers suffer injuries due to falls, resulting in lost time from work.  Reference (a) and (b) directs all Navy ashore activities to establish a managed fall protection program.  Additionally, reference (d), directs all NAVFAC Commands to establish a fall protection program which includes identification and elimination of fall hazards, whenever practical, through engineering controls, training for personnel, proper installation and use of fall protection systems, and required rescue equipment and procedures.  


The nature of our work requires that [NAVY Activity] personnel work at heights and to possibly be exposed to potential fall hazards, or exposed to falling from aircraft surfaces or onto dangerous equipment from any height.  Not all [cranes, buildings, structures or access to cranes, equipment or aircraft] have fully guarded working platforms, guardrails, walkways, and OSHA compliant ladders.  Additionally, workers are frequently required to access areas that have unprotected working surfaces such as the wing of aircraft or fuselage.  Therefore alternative fall protection, including fall arrest gear, alternate access methods, and restrictions on access are required.


4.  Command Fall Protection Policy


a.  The [NAVY Activity] is committed to provide a safe work environment for its personnel exposed to fall hazards, and that the safety of all personnel including military and civilian personnel during performance of their work is of the utmost importance.


b.  [NAVY Activity] personnel shall take every reasonable precaution to protect themselves and others during performance of their work.


c.  As permitted in paragraph 1304 of Chapter 13 of reference (a), the [NAVY Activity] will use the Department of the Navy Fall Protection Guide for Ashore Facilities, reference (b), as its fall protection program.


5.  Requirements


a. [NAVY Activity] personnel who might be exposed to fall hazards shall read and understand the requirements of this memorandum; chapter 13 of reference (a); and the Department of the Navy Fall Protection Guide for Ashore Facilities, reference (b).   

b. [NAVY Activity] personnel exposed to fall hazards shall comply with the requirements of reference (b), including being protected from fall hazards when on an elevated walking working surface with unprotected sides, edges, or floor openings, from which there is a possibility of falling four feet or more to a lower level; or where there is a possibility of a fall from any height onto dangerous equipment, into a hazardous environment, or onto an impalement hazard.


c.  The [NAVY Activity] will have an assigned Fall Protection Program Manager.  As per paragraph 1306.a. of reference (a), a Fall Protection Program Manager is a person authorized by the command who is responsible for the development and implementation of the fall protection program.  The [NAVY Activity’s] Fall Protection Program Manager shall ensure that personnel exposed to fall hazards and other personnel involved in the program receive adequate training.



 d. Fall arrest equipment used by [NAVY Activity] personnel shall comply with the requirements in paragraph 1309 and appendix 13-B of reference (a), the requirements in reference (b), and with ANSI Z359.1 (latest revision) requirements, reference (c).


e.  [NAVY Activity] personnel exposed to fall hazards shall be trained in fall prevention and fall protection in accordance to the requirements in paragraph 1310 and appendix 13-A of reference (a), and the training requirements in reference (b). Other personnel involved in fall protection program shall also receive fall protection training in accordance to the requirements in appendix 13-A of reference (a) and the requirements in reference (b). 


f.  Anchorages identified and used by [NAVY Activity] personnel for fall arrest and fall restraint equipment shall comply with the requirements in paragraph 1311 of reference (a) and the requirements in reference (b).


g.  Inspection, storage, care, and maintenance of [NAVY Activity] fall protection equipment shall comply with the requirements of paragraph 1312 of reference (a); the requirements in reference (b); and the inspection, storage, care and maintenance instructions by the fall protection equipment manufacturers.


h.  Falls from heights mishaps experienced by [NAVY Activity] personnel shall be reported if they meet the reporting criteria of reference (e).  When fall arrest equipment used by [NAVY Activity] personnel is impacted or activated during a fall, it shall be reported as a near-miss using the Hazard Report in reference (e).


i.  Paragraph 1304.d. of reference (a) requires a “Fall Protection and Prevention Plan” as part of a managed fall protection program when fall-arrest systems are used to provide fall protection.  For routine and predictable tasks a site specific “fall protection and prevention plan” shall be prepared and used.   For non-routine and emergency tasks and when fall-arrest systems are used, [NAVY Activity] personnel may use a generic “Fall Protection and Prevention Plan” for the type of [NAVY Activity] [unprotected side or edge of a building, structure, aircraft, crane or equipment] being climbed or accessed at heights. The site specific and generic plan shall be prepared in advance either by a competent person for fall protection or a qualified person for fall protection as defined in chapter 1306 of reference (a).  For a sample “fall protection and prevention plan”, see enclosure (1).  Paragraph 1307 of reference (a) requires each Navy activity to survey the workplace to identify potential fall hazards and prepare “fall hazard survey and assessment report”.  For sample “fall hazard survey report” see enclosure (2). Prior to visiting a site at another Navy Activity, [NAVY Activity] employees who will be climbing or accessing equipment to conduct inspection, maintenance or repair work at heights shall review the Navy Activity’s “Fall Hazard Survey/Assessment” for the [aircraft or crane/equipment being climbed or roofs and other work areas at heights].  [NAVY Activity] pre-visit letters sent to the activity in advance of scheduled visits is a method that can be used to obtain a copy of the Navy Activity’s “Fall Hazard Survey/Assessment Report”.  If the “Fall Hazard Survey/Assessment Report” or knowledge from previous site visits indicates that there are fall hazards unique to the particular [aircraft, crane, equipment, roof, tower etc] being climbed or accessed (e.g. walkways or platforms without OSHA compliant guardrails, missing swinging gates or chains, OSHA noncompliant step-across opening, etc.); then the generic “Fall Protection and Prevention Plan” shall be modified by a competent person for fall protection addressing and eliminating these specific fall hazards, thus becoming a site-specific “Fall Protection and Prevention Plan”. 


j.  Following a fall from a height the end user of fall protection, who is wearing a full body harness that is properly secured to an anchorage, may be suspended in the harness for a length-of-time if self-rescue or rescue by co-workers cannot be performed quickly.  Sustained immobility in a body harness may lead to suspension trauma also known as harness induced pathology as described in reference (b).  Suspension trauma results from the accumulation of blood in the veins commonly called venous pooling.  The symptoms (known as orthostatic intolerance) of suspension trauma include light-headedness, dizziness, weakness and occasionally fainting.  The reduction in quantity and/or quality (oxygen content) of blood flowing to the brain leads to unconsciousness and harmful effects on other vital organs.  If these conditions continue, they potentially may be fatal.  [NAVY Activity] end users of fall protection shall be trained in the methods for minimizing the effect or delaying suspension trauma if an end user is suspended in a body harness and unable to perform a self-rescue, and needs to wait to be rescued (e.g. keep legs moving and raise knees into the body to help prevent the pooling of blood in the legs).  [NAVY Activity] employees shall carry attached to their full body harness the two deployable safety straps furnished to them as part of their fall protection gear.  These safety straps allows an employee suspended in a body harness after a fall to insert their feet and stand up to relieve harness strap pressure on their thighs and helps blood circulation until rescue.  Note: These safety straps are safety devices that will help under ideal conditions.  It cannot be solely relied upon - there might be a situation where an injury or medical condition occurs before or during the fall incapacitating the employee suspended in the body harness, thus not allowing the use of the step-in safety strap.


k.  Paragraph 1312 of reference (a) states that “When personal fall arrest systems are used, the Navy activity must ensure that the mishap victim can self-rescue or can be rescued promptly should a fall occur.”  [NAVY Activity] personnel perform work at different Navy activities where the capabilities of the jurisdictional public or Government-emergency response agencies to rescue an employee suspended in a body harness after a fall varies greatly; therefore prior to visiting a site at a Navy Activity, [NAVY Activity] employees who will be using fall arrest equipment shall review the Navy Activity’s “Fall Arrest Rescue Plan” for the site where the [aircraft, crane equipment, tower and other structures] being climbed is located.  [NAY Activity] pre-visit letters sent to the activity in advance of scheduled visits is a method that can be used to obtain a copy of the Navy Activity’s “Fall Arrest Rescue Plan”.  If the Navy Activity’s “Rescue Plan” does not show that the jurisdictional public or Government-emergency response agencies, or an alternative/supplemental rescue method (e.g. a manlift with a readily available operator) can rescue an employee suspended in a body harness after a fall within 10 – 15 minutes; then [NAVY Activity] employee(s) shall not climb that [crane/equipment/tower/pole] if climbing that [crane/equipment] requires the use of fall arrest equipment.  For sample “Fall Arrest Rescue Plan” see enclosure (3)







XXXXXXXXXX


Copy to:


COMNAVFACENGCOM


Sample

Fall Protection and Prevention Plan Requirements


(This plan is required when fall arrest equipment are used.)

Instructions for preparing the plan


1.  The plan shall be prepared specifically for the work place and specific task. 


2.  The plan shall provide for 100% continuous fall protection.


3.  Include training requirements and qualifications of the end user permitted to use the system and other personnel exposed to fall hazards; 


4.  The plan should include the following:


· Identification of acceptable anchorages; 


· Anchorages selected or designed by QP or CP (Certified or Non-Certified);


· Complete setup procedure for access;


· Clearance requirements/free fall distance/total fall distance;


· Detailed instructions for assembling, use and dismantling of the system including description of all the components;

· Number of personnel using the system;


· Any limitations of the system;


· Training requirements for personnel exposed to fall hazards;


· Applicable manufacturer’s standards/drawings;


· Detailed instructions for inspection each component of the system and intervals of inspection;


· [Any other info.]










Enclosure (1)

Fall Protection and Prevention Plan (Form)


Activity/Command: _________________________________



Building/Facility # __________________________________




Department: ______________________________________


Work Area/Location: _______________________________


Plan Prepared by: _________________________________

Date prepared on: _________________________________

Date modified: ____________________________________

Plan implemented by: ______________________________


Task/work description:  _____________________________________________________________


_____________________________________________________________

_____________________________________________________________


__________________________________________________________________________________________________________________________________________________________________________________________________________________________                                                  _             

Name of personnel exposed to fall hazards:




 

Description of the fall protection system to be used: 



                                          

Training requirements: 









Anchorage location and type: 





_


Anchorage Strength: __________________________


_


Certified/Non-Certified Anchorage: _______________________________


Describe the rest of the system used:_______________________________


Describe the set up procedure for access to work location:
______


Instructions for:


Assembly: _______________________________________


Use: ____________________________________________


Disassembly: _____________________________________


Available clearance: _____________


Free Fall Distance: _______________


Total Fall Distance: ______________


Number of personnel using the system: ________


System Limitation: ______________________________________


Equipment Inspection Procedure and Intervals: _______________________


Design of the system (if required): _______________________________________________________________________________________________________________________________________________________________________________________


Manufacturer’s standards/drawings: ________________________



Any other info: _________________________________________________


Prepared by: ______________________________


Approved by: ______________________________


Fall Hazard Survey and Assessment Report


Instructions for conducting the survey


1.  The Survey shall be conducted for each fall hazard to which a person may be exposed. 


2.  Identify one or more methods to eliminate or control fall hazards 


3.  A person who is familiar with aircraft or building operations and work procedures should accompany the individual conducting the survey. 


4.  The survey should include pertinent information as to the type of fall hazard showing basic configuration (graphic/drawings/photos).  


5.  The report shall identify environmental factors that may affect the building, facility or aircraft.


6.  Establish risk factors to assist in the hazard ranking 


7.  Revise the report whenever there is a change in work procedure/task equipment or requirements that will render the previous report obsolete.


8.  Interview personnel that will be working at heights and exposed to fall hazards.











Enclosure (2)


Survey Form


General information


Activity/Command: ____________________________
Page # _______

Building/Facility # _______________________________
Date:



Department: ___________________________________________

Work Area: ____________________________________________

Survey Conducted by: ___________________________________

Accompanied by: _______________________________________

_____________________________________________________


Survey Data


Fall Hazard Zone and Type: ______________________________


Work Location: ________________________________________


Personnel interviewed: __________________________________


Applicable regulations/Standards: _________________________


Type of work performed: ________________________________

How close is the person to the fall hazard? _________________

Location and distance to obstructions: ______________________


Suggested anchorage location, if fall hazard cannot be eliminated or prevented: ____________________________________________________

Available clearance and total fall distance: __________________


Number of personnel exposed to fall hazard: ________________


Frequency and duration of exposure: ______________________


Exposure rating:  High ______ Medium ________ Low _______


Potential severity of a fall: _______________________________


Any obstructions in the potential fall path: _________________


Access or egress to fall hazard area: _______________________


Condition of floor or other surfaces: _______________________


Review any mishap reports at the facility: __________________


Any chance of slips trips and same level falls:  Yes ____ No ____ 


Lock-Out/Tag-Out hazard: _______________________________


Floor/surface condition: __________________________________


Identify the presence of:


Hot objects: _____________________________________



Sparks: _________________________________________


Flames: _________________________________________


Heat producing objects: ___________________________


Any electrical/Chemical hazards: ___________________


Sharp objects: ___________________________________


Abrasive surfaces: ________________________________


Any moving equipment in the area: __________________


Impact of weather factors: _________________________


Other maintenance work environment/issues: _________


Suggested fall protection solutions:


Select two of the following probable solutions


Work platforms/work stands______________


Guardrails __________________

Safety nets _________________

Fall Arrest system ______________


Travel Restraint system ____________


Work positioning system ____________  


Horizontal lifeline system/vertical lifeline _____________


Aerial lift equipment _____________


Warning line system ______________


Ladder climbing devices ____________


Raising/lowering devices ____________


Covers ______________


If fall arrest/restraint/work positioning/HLL system is selected:


Anchorage(s) location (if any):  ___________________


Can rescue be performed if required?__________


Type of rescue: ______________________________


Any potential swing hazards: __________________ 


Is the end user properly trained: Yes ____ No ____


Other factors: _______________________________


Fall Hazard assessment per OPNAVINST 5100.23G, chapter 12


Any additional information: ______________________________________________________________________________________________________________________


Drawings/Sketches/Photos


Prepared by: _________________________________________


Approved by: ________________________________________


FALL-ARREST RESCUE PLAN FOR FALL HAZARD CONTROL


(Note: Local commands should use the following form format, making sure they adhere to appropriate local regulations that may apply)















                                                                             Date:_______

Site & Location Identification: __________________________




Detailed Location: ___________________________________



Primary Emergency Phone Number: ____________________



Type of Phone/Location: ______________________________

 


Local Phone Line/Outside Line: _________________________


Secondary Emergency Phone Number: ____________________



Backup Rescue Lift is Available/Located at: ________________


First Aid kit Location(s): ________________________________


Fire Extinguishers locations(s):____________________________


Nearest Hospital Route and Location: ______________________


Procedure for requesting rescue and medical assistance: _______


____________________________________________________________________________________________________________


Describe Rescue Operation and method: 


__________________________________________________________________________________________________________________________                      


__________________________________________________________________________________________________________________________

__________________________________________________________________________________________________________________________

Type of equipment used (PPE, Ladder, Hoist, etc.): 

__________

Training requirements: 




_______________

Specialized Training for the rescuers: ________

_____________










Enclosure 3


Name of Personnel Requiring Rescue: _____________________________ 








Self-Rescue/Assisted Rescue Method and Equipment used: __________











 


Anchorages for rescue:_________________________________________

Pre-incident planning with jurisdictional public and Government emergency response agency: ______________________________________________

__________________________________________________________________________________________________________________________________________________








Additional Comments and Requirements: ___________________________________________________________                     


___________________________________________________________


___________________________________________________________


Prepared by: ________________________________

Approved by: _________________________________

-1-


PAGE  
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Mobile work platforms/aerial lift equipment; 

 When using mobile work platform/aerial lift equipment, which has a manufacturer-
installed/OSHA compliant anchorage, a full body harness and a shock absorber 
shall be used.  

 When mobile work platforms do not have an OSHA compliant anchorage point, 
they shall be equipped with a standard guardrail system installed on all open sides, 
except the side facing the aircraft when it is very close to the working surface.  Per-
sonnel shall not stand on railings to perform work and shall not use the platform 
rails as a ladder.  

 
 Restraint system   
 
 Ladders 
 

 Fall arrest system:   

  Self retracting lanyard 
  Horizontal lifeline system 
 

 Procedural controls.  

  This is the least preferred method of providing fall protection. 
 

Aircraft Fall Hazard Prevention and Control 

Maintenance work 

When maintenance procedures require workers to walk or perform tasks where they 
can fall four feet or more to a lower level, the following will apply: 

 Personnel shall be trained to recognize the hazards of falling and the use of fall pro-
tection equipment;  

 Refresher training on the safe use of fall protection equipment for personnel work-
ing on aircraft and exposed to fall hazards should be conducted every two years; 

 Designated walkways should be identified and used wherever possible; 
 Personnel working on aircraft surfaces should wear shoes with non-slip soles; 
 Personnel shall be provided with fall protection equipment; 
 The use of fall protection equipment and systems shall be required when mainte-

nance work is conducted at the flight line; 
 Good housekeeping practices are paramount and should be enforced and imple-

mented.  All aircraft surfaces shall be Immediately cleaned when hydraulic fluids, 
oils or other fluids leak; 

 When winds preclude the safe performance of maintenance work outside the hang-
ars, work on elevated surfaces of the aircraft, other than those required to safe-
guard the aircraft, shall be avoided.  
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Cleaning and washing of aircraft 

 To protect against falls when cleaning and washing aircraft, personnel should not 
be allowed to climb or walk on wet surfaces while the aircraft is being washed;  

 When washing or cleaning aircraft, separate elevated work platforms or work 
stands and long-handled brushes should be used to the maximum extent possible.  
The maximum use of maintenance stands and work platforms will reduce the risk 
and exposure to fall hazards. 

 If it is necessary to walk on aircraft wings or other surfaces during washing, ex-
treme care shall be exercised and other control measures may be utilized such as 
horizontal life lines or self retracting lanyards to which a full body harness can be 
attached. 

 

Fall Protection Hierarchy of Controls 

The hierarchy or the preferred order of control measures for fall hazards is: 

 Elimination - Removing the hazard from a workplace.  This is the most effective 
control measure (e.g., lower various devices or instruments, such as meters or 
valves to the height level of the individual, instead of servicing such devices or in-
struments at heights). 

 Prevention - Isolating or separating the hazard from the general work areas (e.g., 
same level barriers such as guardrails, walls, or covers.) 

 Engineering Controls - If the hazard cannot be eliminated, isolated, or separated, 
engineering control is the next-preferred measure to control the risk (e.g., design 
change or use of different equipment or techniques such as aerial lift equipment). 

 Administrative Controls - This includes introducing new work practices that reduce 
the risk of a person falling (e.g., erecting warning signs or restricting access to cer-
tain areas). 

 Personal Protective Systems and Equipment (PPE) - These shall be used after oth-
er control measures (such as eliminating or preventing a fall hazard) are deter-
mined not to be practical, or when a secondary system or equipment is needed 
(e.g., when it is necessary to increase protection by employing a backup system).  
Additionally, the use of cranial protection should also be required any time when 
working on aircraft elevated surfaces. 

 
 
 
Fall-protection Equipment Safeguards Maintenance Personnel Work-
ing at Height—Flight Safety Foundation 
 
Rails, Walls Safeguard Work Platforms 

Specialists in fall protection say that when maintenance tasks are performed from work 
platforms (including aircraft docking systems, scissor lifts or mobile elevating work plat-
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Fall-protection Equipment 
Safeguards Maintenance 


Personnel Working at Height


Protective systems, including guardrails, safety 
lanyards and shock-absorbing safety harnesses, 


are designed to prevent falls.


FSF Editorial Staff


Aviation maintenance personnel often 
work above ground level where a fall 
could result in serious injury or death. 
Nevertheless, systems are available to 
prevent falls from height (falls to a 
lower level) and/or to limit injuries 
after such a fall.


Although national and global data 
are limited about falls from height 
by aircraft maintenance personnel, 
in the United Kingdom, the Health 
and Safety Executive (HSE) included 
airports among the job sites targeted by 
a 2003 campaign to prevent falls from 
height — one of eight priority areas for 
reducing injury in the workplace.1 


Moreover, in Israel, a five-year study 
of work-related accidents among 2,000 
aviation ground workers at one airline 
found that 40 percent of the 523 ac-
cidents involved slips, trips and falls.2 
(Those data, however, did not differ-
entiate between falls from height and 
slips, trips and falls that occurred on 
the ground.)


In the general workplace, falls from 
height have been cited in a substantial 
number of injuries and deaths. For ex-
ample, among on-the-job accidents in 
the United Kingdom, falls from height 
are the greatest single cause of fatal 
injuries and the second-greatest cause 
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of major injuries. In 2001–2002, 68 
people died and 3,996 received “major 
injuries” as a result of on-the-job falls 
from height.3


In the United States, falls were the 
second-leading cause of work-related 
fatalities in 2002, when 714 people (13 
percent of the 5,524 work-related fa-
talities) died as a result of falls at work. 
Of the 714 workers who died in falls, 
89 percent died in falls from height.4


Although government data among 
these resources did not cite the num-
ber of aviation maintenance person-
nel who died as a result of falls from 
height, fall-protection specialists said 
that fall hazards are not uncommon in 
maintenance hangars.


Ron Cox, vice president for global 
strategic marketing (fall-protection) 
for Bacou-Dalloz, a manufacturer 
of fall-protection equipment, said, “I 
don’t think I’ve been in an airport in 
the past 10 years where I haven’t seen 
fall hazards or people who were work-
ing on airplanes without adequate fall-
protection equipment.”5


Regulations in 
Different Countries 


Share Many Similarities


In many countries, regulations require 
the installation and use of fall-protection 
equipment. Various regulatory authori-
ties have detailed regulations that are 


similar in their intent but differ in many 
of their specifics.


For example, in New Zealand, fall-
protection systems must be provided 
and must be used “in any place where 
an employee is at risk of a fall of three 
meters [10 feet], although the New 
Zealand Occupational Safety and 
Health Service says that fall protec-
tion should be used “where a fall from 
any height could result in harm.”6


In the United States, the Occupational 
Safety and Health Administration 
(OSHA) requires that workers on 
surfaces “with an unprotected side 
or edge which is 6.0 feet (1.8 meters) 
or more above a lower level shall be 
protected from falling by the use of 
guardrail systems, safety-net systems 
or personal fall-arrest systems.”7 Other 
regulations prescribe rules and require-
ments for the design, construction and 
use of mobile work platforms8 and for 
personal fall-arrest systems used by 
workers on powered platforms.9 


In the United Kingdom, where fall 
protection traditionally has been re-
quired for any work performed above 
2.0 meters (6.6 feet), a proposal was 
being considered midyear in 2004 to 
revise the requirement.


“Research … has shown that around 
60 percent of all major injuries are 
caused by falls from heights below two 
meters,” the U.K. Health and Safety 
Commission said in its Proposals 
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for Work at Height Regulations. “We 
propose, therefore, to cover all work at 
height where there is a risk of personal 
injury. The extent of what is required 
to address the risks will depend on the 
duty holder’s risk assessment.”10


Airline facilities and large main-
tenance shops typically have the 
required fall-protection equipment, 
but despite the regulatory require-
ments, many smaller maintenance 
facilities do not, said Robert A. 
Feeler, a Flight Safety Foundation 
safety auditor and administrator of 
the FSF Q-Star Charter Provider 
Verification Program.11


“It’s a weak area — weak in terms of 
not complying with the regulations,” 
said Feeler, who estimated that, in 20 
years of conducting safety audits, he 
has inspected more than 200 avia-
tion maintenance facilities. In some 
of them, operators have appeared 
unaware of requirements for fall 
protection, he said.


In facilities that have fall-protection 
equipment, most maintenance per-
sonnel “are conscientious about us-
ing it as it’s intended and when it’s 
intended,” Feeler said.


Some workers avoid using the equip-
ment, however, either because they 
believe that it is cumbersome and that 
it restricts their mobility or because of 
complacency and a belief that a seri-
ous accident is unlikely, he said.


“Aircraft mechanics are usually well 
trained, they know how to work safely, 
and they generally don’t do stupid or 
dangerous things,” Feeler said. “But 
you only need one accident to crack 
your skull. Even though nothing hap-
pens very often, the consequences are 
so severe, it’s worth that little incon-
venience of using fall-protection 
equipment.”


Safety Equipment 
Determined by 


Work-specific Conditions


In aviation maintenance — as in 
other professions — fall protection 
equipment varies, depending on the 
task being performed and the setting 
in which the work is done.


“The biggest challenge is to take fall 
protection and make sure it integrates 
nicely with the work they’re doing,” 
said Peter Kavia, director of safety 
applications for CAI Safety Systems, 
which designs fall-prevention systems 
for a variety of applications, including 
aircraft maintenance hangars. “The 
people who are going to be designing 
the system need to not just understand 
the engineering aspects but also un-
derstand the way the people are going 
to be working. Basically, they have to 
say, ‘We’re going to comply with [the 
relevant regulations] to keep you safe, 
but we’re also going to make sure that 
we do everything we can so we don’t 
make you less productive.’”12 
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Bruce Duden, business development 
manager for Evan Corp., which also 
designs fall-protection systems for use 
in aircraft maintenance hangars and 
other applications, said that develop-
ing systems for maintenance hangars 
used for smaller aircraft “can be a real 
challenge.


“Aircraft hangars are really tricky for 
a lot of reasons. In some of the main-
tenance hangars, they try to maintain 
a number of different types of aircraft, 
so they’re all different sizes, all dif-
ferent configurations, all in different 
locations within the hangar.”13


Cox said that typically, the fall-protection 
system involves a worker wearing a full-
body safety harness equipped for attach-
ing a lanyard (a rope or cord used to 
link two objects together); at its opposite 
end, the lanyard attaches to a horizontal 
lifeline — a cable that connects at each 
end to an anchor, often on an overhead 
beam. Other types of systems, including 
some portable systems with anchorage 
points that are installed temporarily on 
aircraft, also are used.


Design Protection 
For the Work Area


Development of a fall-protection 
program begins with an assessment 
of the work area to identify situations 
in which workers are exposed to fall 
hazards. The Air Transport Association 
of America (ATA), in its Fall Protection 


Guidelines For Aircraft Maintenance 
Within the Airline Industry, defined a 
fall-hazard exposure as “any situation 
in which an individual is working from 
an elevated surface, as defined by ap-
plicable regulatory agencies.”14


Fall hazards can be identified not only 
by examining work areas to determine 
the height of the work surfaces but 
also by reviewing the maintenance 
facility’s injury records.


“To assist in hazard assessments, expo-
sures should be categorized into either 
‘work from platforms’ or ‘work from 
aircraft surfaces,’” the Fall Protection 
Guidelines said. “The division between 
these two categories originates with the 
nature of the exposure along with the 
factors involved in addressing those ex-
posures. Work from platforms involves 
the working surface of a structure used 
to access the aircraft, while work from 
aircraft surfaces has only the aircraft 
surface involved.”


The following methods are cur-
rently used to lessen exposure to fall 
hazards:15,16,17 


•  Fall prevention involves engineer-
ing controls (modifications to the 
workspace) to minimize a worker’s 
exposure to a hazard. For example, 
protective railings can be built to 
lessen exposure, or the area can 
be accessed from mobile work 
platforms specifically designed 
with protective aids for workers;
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•  Fall restraint involves the use 
of protective equipment that has 
been designed to stop a fall from 
height. For example, a fixed-
length lanyard can be attached 
at one end to an anchor point or 
an overhead cable system and at 
the other end to a safety harness 
worn by a worker; and,


•  Fall arrest involves the use of 
protective equipment to stop a 
fall in progress. For example, a 
worker’s safety harness can be 
attached to a shock-absorbing 
lanyard or a self-retracting life-
line; the lifeline is attached to an 
anchorage connector to provide 
a secure base connection.


Fall-protection specialists describe 
full-body safety harnesses as perhaps 
“the most fundamental component of 
any personal fall-arrest system”18 (see 
“Guidelines for Inspecting Personal 
Fall-protection Equipment”).


Protection Update, the newsletter of 
the International Safety Equipment 
Association, said, “A good quality, 
well-designed harness should retain 
its shape when taken off to avoid 
tangling and snagging. It should be 
comfortable to wear throughout the 
workday and offer adjustability across 
the chest, shoulders and leg straps. … 
Most importantly, the best harnesses 
will effectively spread the impact 
forces of a fall to the areas of the body 
best able to take the strain.”19


Guidelines for Inspecting 
Personal Fall-protection 


Equipment


Safety harnesses and lanyards should 
be inspected daily to ensure that they 
are in good working condition:1


•  Hold the webbed material of a 
safety harness or lanyard in both 
hands, with the hands six inches 
to eight inches (15 centimeters to 
20 centimeters) apart and bend 
the webbing in an inverted “U” 
to make damaged fibers easier 
to see. Look for frayed edges, 
broken fibers, pulled stitches, 
cuts or chemical damage;


•  Examine the buckle for grommets 
that are loose, distorted or bro-
ken, and for rivets that are loose, 
bent, cracked or pitted;


•  Examine rope lanyards for areas 
that have become fuzzy or worn 
or that have broken fibers or cut 
fibers. A rope should be replaced 
when its diameter is no longer 
uniform; and,


•   Examine forged-steel snaps and “D” 
rings for cracks or other defects.


If any of these defects are observed, 
or if there is doubt about the safety of 
any equipment, do not use it.


Replace any equipment that has been 
involved in a fall.


Note


1. Canadian Centre for Occupa-
tional Health and Safety. Safety 
Belts, Harnesses and Lanyards. 
<www.ccohs.ca/oshanswers/
prevention/ppe/belts.html>. June 
23, 2004.


The full-body harnesses direct im-
pact forces to the thighs, buttocks, 
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chest and shoulders; before these 
harnesses were developed, workers 
who required fall protection often 
wore “body belts,” which directed 
the impact forces from a fall toward 
the spine or the midsection.


Fall-protection specialists say that 
workers are most likely to wear a 
safety harness if the safety harness 
is comfortable, easy to don and easy 
to adjust. Some safety harnesses are 
made of stretchable webbing to allow 
more comfortable movement. Many 
safety harnesses are manufactured in 
“universal” sizes to fit most — but not 
all — workers; these harnesses may 
have chest straps that cannot be used 
by short workers, however.20 Because 
standards for fall-arrest products, 
including safety harnesses, provide 
guidelines for use by workers weigh-
ing less than 310 pounds (141 kilo-
grams), workers who weigh more than 
310 pounds should be provided with 
full-body safety harnesses (and other 
fall-protection products) that have 
been approved for their weight.21


A D-ring on the safety harness is the 
connection point where a lanyard or 
lifeline is attached. The type of work 
being performed determines the best 
location for the D-ring — in front, on 
the back or on the side.


The type of lanyard or lifeline used to 
complete the fall-arrest system depends 
on the type of work being done and the 
location of the work station:22


•  Shock-absorbing lanyards manu-
factured from synthetic webbing 
can absorb some of the impact 
forces during a fall, thus limiting 
the impact forces on the worker’s 
body;


•  Self-retracting lifelines, which 
are encased in protective hous-
ing, extend and retract automati-
cally to lessen the likelihood of 
tripping the worker;


•  Anchorage connectors are the con-
nection points for lanyards and/or 
lifelines. They often are bolted, 
welded or wrapped around beams. 
One type of anchorage connector, 
designed specifically for aviation 
maintenance, uses suction cups 
and vacuum technology to attach 
to an aircraft;23 and,


•  Horizontal lifelines usually re-
quire two anchorage connectors 
with a cable running between the 
two. The lanyard is connected to 
the cable. 


Rails, Walls Safeguard 
Work Platforms


Specialists in fall protection say 
that when maintenance tasks are 
performed from work platforms 
(including aircraft docking systems, 
scissor lifts or mobile elevating work 
platforms), the equipment should be 
positioned to ensure that there are no 
gaps between the platforms and the 
aircraft.24
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Rails and/or walls around the edges 
usually are the preferred method of 
fall protection on work platforms, but 
sometimes safety nets are positioned 
beneath the work surface to catch a 
worker in the event of a fall. The ATA 
said that, although safety nets may be 
effective, they are “not preferred, as 
individuals may be injured during the 
impact with the net itself.”


Personal fall-arrest systems and fall-
restraint systems also may be used by 
maintenance personnel on work plat-
forms, “when engineering controls are 
either ineffective or impractical,” the 
ATA said.


In work-platform situations in which 
engineering controls, fall-restraint 


systems and fall-arrest systems all are 
considered ineffective, a controlled-
access zone (CAZ) can be imposed 
to restrict access to the work surface 
to personnel participating in a specific 
maintenance task. Compliance with 
strict safety rules is then required to 
limit the fall-exposure risk. Neverthe-
less, the ATA said, “These [CAZs] are 
very seldom used in aircraft mainte-
nance for work from platforms.”


Different Risks 
Accompany Work From 


Aircraft Surfaces


Different risks are involved when 
maintenance personnel perform 
tasks from aircraft surfaces — wings, 


A horizontal lifeline secured to two anchorage connectors helps protect 
against a fall from an airplane’s wing. (Photo: DBI/SALA)
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horizontal stabilizers, fuselages or 
engines.


When a fall-arrest system is in use 
for workers on an aircraft surface, 
operators must have plans for the 
recovery of a worker who falls. The 
ATA said that other cautions for fall-
arrest systems include their possible 
interference with the maintenance 
process and their possible damage to 
the aircraft. In addition, fall-arrest sys-
tems often must be aircraft-specific, 
and systems with components at foot 
level may create trip hazards.


When a fall-restraint system is in use 
for workers on an aircraft surface, 
similar cautions apply: The fall-
restraint system may interfere with 
maintenance, may damage the aircraft, 
may be required to be aircraft-specific 
and — if there are components at foot 
level — they may create trip hazards. 
The fall-restraint system also may be 
difficult to implement while still al-
lowing access for leading-edge work, 
the ATA said. Because a fall-restraint 
system restricts the wearer’s range of 
movement to prevent him or her from 
moving beyond the edge of the work 
surface, however, the system eliminates 
the need for fall-recovery plans.


In some situations involving workers 
on an aircraft surface, nets are posi-
tioned around the surface to catch a 
worker in the event of a fall. Never-
theless — as in situations involving 
work platforms — nets often are not 


appropriate. When the work is being 
done from an aircraft surface, there 
often is no surrounding structure to 
be used to mount a net; in addition, 
the placement of a net may interfere 
with other maintenance tasks. Like 
nets, guardrails also are often inappro-
priate when work is being performed 
from an aircraft surface because the 
guardrails may interfere with the 
maintenance task being performed 
or may damage the aircraft.


In situations in which other fall-
protection methods would be ineffec-
tive for work being performed from 
an aircraft surface, a CAZ could be 
imposed. (CAZs are used more fre-
quently in these situations than in situ-
ations involving work platforms.) The 
ATA’s recommendation for develop-
ing a CAZ for work performed from 
aircraft surfaces includes assessing 
— before work begins — all fall 
hazards that could be encountered 
during a maintenance task. Each fall 
hazard must “either be addressed so 
that it cannot contribute to a fall, or 
protection must be supplied to arrest a 
fall in progress”; if this is not possible, 
“surface access must be denied, and 
the [maintenance] process resched-
uled until one of the controls [is] 
instituted,” the ATA said.


All workers entering the CAZ must 
review the assessment before entering 
to ensure that they understand which 
aircraft surface they have access to, 
what hazards could be encountered 
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and what protective measures should 
be taken, what distractions might arise 
and how to express concerns about the 
situation.


Correct Use of 
Equipment Depends on 


Adequate Training


Simply having fall-protection equip-
ment is not enough to eliminate fall 
risks; training is essential to ensure 
that the equipment is used correctly.


“People often aren’t trained prop-
erly,” Duden said. “In some cases, 
fall-protection equipment is being 
provided, but the user is not familiar 
with how to use the equipment.


“It wasn’t too long ago that I walked 
into an aircraft hangar where a gentle-
man was working on the rear stabi-
lizer of a plane. He was roughly seven 
[feet] or eight feet [slightly more than 
two meters] off the ground. He had a 
lanyard, and the lanyard was tied off 
to the horizontal stabilizer. It was a 
six-foot [slightly less than two meters] 
lanyard, so he could stand up and do 
his work. But he was only eight feet 
off the ground, so a six-foot lanyard 
wasn’t going to do much. He was go-
ing to hit the ground before that line 
became taut.”


Companies that design fall-protection 
systems typically provide training on 
how to use it.


“When we design a system,” Kavia 
said, “we go on site, ask specific ques-
tions about how they’re working, and 
tailor our training to reflect that.”


In addition to providing instruction on 
how to use the fall-protection system 
and how to wear and maintain safety 
harnesses, other topics include how to 
access the fall-protection system safe-
ly, so that workers are protected before 
they step onto the work surface.


As recently as 10 years ago, there 
typically was no fall protection in 
aircraft maintenance hangars. Today, 
equipment is increasingly available 
but is sometimes misused, primar-
ily because of inadequate training, 
Duden said.


Nevertheless, when appropriate fall-
protection equipment — and appro-
priate training — are available, many 
fall injuries can be prevented.
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MAINTENANCE ALERTS


B-747 Thrust-reverser 
Section Separates


The Boeing 747-240B, being oper-
ated in scheduled passenger service, 
touched down on Runway 24R at 
Manchester (England) International 
Airport, and reverse thrust was 
selected on all engines at about 75 
percent power. When the aircraft 
had been slowed to about 80 knots, 
reverse thrust was cancelled. The thrust 
reversers for engine no. 1, engine no. 
2 and engine no. 4 stowed normally 
but flight deck indications showed that 
the thrust reverser for the no. 3 engine 
remained unlocked.


The first officer on another aircraft 
noticed a large piece of engine cowl-
ing separating from the B-747 and 
falling onto the runway during the 


landing roll. He notified air traffic 
control (ATC), which issued instruc-
tions to prevent other aircraft from 
landing on the runway. ATC offered 
emergency services to the captain 
of the B-747, who chose to continue 
taxiing the aircraft to its designated 
gate. Following engine shutdown, 
the passengers were disembarked. 
There were no injuries to the 16 
crewmembers and 303 passengers 
in the incident on June 13, 2002.


The debris removed from the runway 
included the outboard half of the no. 
3 engine thrust-reverser transcowl and 
the lower-screwjack clevis fitting.


“The transcowl drive system consists 
of three synchronized and evenly 
spaced screwjacks, also mounted on 
the C-duct [the core engine cowling 
and the inner wall of the fan-stream], 







12 FLIGHT SAFETY FOUNDATION • AVIATION MECHANICS BULLETIN • JULY–AUGUST 2004 FLIGHT SAFETY FOUNDATION • AVIATION MECHANICS BULLETIN • JULY–AUGUST 2004                      13


which control its fore-and-aft posi-
tion and maintain its orientation at 
right angles to the engine axis,” said 
the report by the U.K. Air Accidents 
Investigation Branch (AAIB). “When 
the reverser transcowl is in the stowed 
position (forward), it comprises the 
outer wall of the fan stream and the 
nacelle outer skin and encloses the 
reverser cascades between the two 
skins. When reverse thrust is selected, 
the transcowl moves aft and, as the 
reversing cascades become exposed, 
blocker doors close off the rearward 
flow of the fan stream and divert it 
through the cascades.”


The transcowl had separated from the 
C-duct, along with four blocker doors. 
All three clevis fittings had separated 
from the transcowl.


The report said, “The most probable 
cause of separation was either misrig-
ging or a misalignment resulting from 
loss of transcowl positional control. 
… Comparing the failure modes of 
the three clevis-fitting attachments 
to the transcowl, the upper two were 
clearly single-event-overload fail-
ures consistent with the transcowl 
separating rearwards from the jacks. 
By contrast, the local evidence of 
fatigue in the flange joggle and per-
sistent movement of the clevis fitting 
relative to the transcowl structure 
showed that the lower-clevis-fitting 
separation had occurred over a con-
siderable number of [thrust-]reverser 
deployments. …


“The thrust reverser is a very hostile 
structural environment, and the severe 
buffeting and vibration to which it is 
continually subjected will degrade im-
perfectly secure attachments more rap-
idly than in other aircraft zones. Even 
with rigorous maintenance, with age 
the durability of the structural joints 
will become less secure. Although, 
historically, the clevis attachments 
have not been troublesome within 
the [General Electric CF6 turbofan]-
powered fleet, this incident may indi-
cate that their deterioration manifests 
itself as a loss of correct rigging.”


There had also been incorrect mainte-
nance of the lower clevis attachment, 
the report said, although the operator’s 
records showed no indication of any 
work on the attachment in the previ-
ous three years.


The report said, “It was, however, evi-
dent that at some time in the recent 
past, the lower clevis fitting riveted-
flange attachment had failed. This had 
probably resulted in the rivet heads, 
visible from the outside, becoming 
loose or dropping out, and it would 
appear that an attempt to replace the 
missing rivets had been made. The at-
tempted repair was not in accordance 
with any instructions in the manual, 
and it was apparent that the incorrect 
blind rivets had been installed with no 
understanding of their full purpose. 
It is also probable that the holes into 
which they were installed were al-
ready damaged … .
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“It … seems that the installer of the 
new and incorrect rivets considered 
them so unimportant that their instal-
lation was not recorded or mentioned 
to anyone who might record it. The 
subsequent nondetection of the er-
roneous and ineffective rivets led 
eventually to the separation of the 
[thrust-]reverser transcowl half.” 


Restricted Oil Flow to 
Connecting-rod Bearing 


Downs Hughes 269C


The pilot of the Hughes 269C heli-
copter and one passenger were on a 
private flight. Shortly after takeoff 
from Doornlaagte Farm, near Debern, 
South Africa, a reduction in engine 
power was experienced, followed by 
an in-flight engine failure. The pilot 
conducted a forced off-airport landing 
in a densely wooded area.


Attempting to select a suitable landing 
area, the pilot allowed the main-rotor 
revolutions per minute (rpm) to de-
cay substantially, and a hard landing 
followed. The helicopter’s rear cross-
tube assembly failed on impact, caus-
ing the main-rotor blades to sever the 
tail boom. There were no injuries in 
the March 18, 2002, accident.


The report by the South African 
Civil Aviation Authority said that 
the probable cause was “the loss in 
engine power and subsequent engine 
failure [that] could be attributed to the 


seizure of the no. 3 connecting-rod 
big-end bearing. It is considered that 
the failure was a result of restricted 
oil flow over a period to the big-end 
bearing.”


Wrong Lubricant 
Cited in Bolt-thread 


Corrosion


An Australian operator identified 
operational problems with a Pratt 
& Whitney Canada PW118 engine, 
which ranged from hung starts result-
ing in rejected hot starts to sub-idle 
vibration and noise from the high-
pressure (HP) rotor. The problems 
occurred during a period of several 
days, and to resolve the problems, the 
engine was removed from the aircraft 
(whose type was not specified in the 
report by the Australian Transport 
Safety Bureau [ATSB]) for disas-
sembly and investigation.


“Disassembly revealed that the bolted 
joint between the HP turbine disk and 
turbine stub shaft had failed,” said the 
report. “Of the five bolts used in the 
assembly, two had fractured in the 
threaded section. The remaining 
three bolts exhibited varying degrees 
of bending and thread damage.”


The engine manufacturer examined 
the bolts and concluded that the frac-
tures and damage in the bolt threads 
were caused by corrosion fatigue, 
with sulfur identified as the corrosive 
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agent. The operator called the atten-
tion of ATSB to the bolt failure and to 
the manufacturer’s report, and ATSB 
conducted an examination of the 
physical evidence and an analysis of 
the bolt failure.


“Examination of the threaded sections 
of all bolts revealed the presence of a 
compound or the residue of a com-
pound on the thread surfaces under 
the nuts and within the bolted joint,” 
said the report. “Fine nodular deposits 
of a compound containing both sul-
fur and silver along with silicon and 
carbonaceous material were apparent 
when the threads were examined at 
high magnifications in a scanning 
electron microscope.”


The reaction of a compound or com-
pounds based on silver and sulfur 
caused abnormal oxidation of the 
bolt threads, the report said.


Investigators considered the possible 
origins of the silver and sulfur depos-
its on the bolt threads.


The report said, “The nature of de-
posits on the threaded sections of the 
bolts is consistent with the application 
of a silver-based thread lubricant. [It 
is a manufacturer’s requirement that 
a thread lubricant be applied to the 
bolt threads during assembly.] This 
[silver-based] form of thread lubricant 
differs from the lubricant specified 
in the engine-assembly procedures 
— turbine-engine oil.


“The origin of sulfur in the thread de-
posits could not be determined with 
certainty. There are two possibilities: 
sulfur was present in material applied 
to the threads, or the sulfur-containing 
compounds in the compressor bleed 
air infiltrated the bolted joint and re-
acted with the thread lubricant.”


The engine-service center that as-
sembled the engine alerted its staff to 
the adverse consequences of applying 
thread lubricants that differ from those 
specified by the engine manufacturer, 
the report said.


 ‘Electric’ Odor on 
Flight Deck Traced to 


Overheating Lamp


The flight from Düsseldorf, Germany, 
to Zürich, Switzerland, had just been 
ordered by air traffic control to enter a 
holding pattern. The first officer of the 
Embraer 145 reported “electric smell 
and smoke,” and the captain (the pi-
lot flying) also detected an electrical 
smell. The flight crew declared an 
emergency and was given vectors to 
Runway 16 at Zürich. An uneventful 
landing was conducted, the aircraft 
was taxied to the gate, and the pas-
sengers were disembarked normally. 
There were no injuries to the four 
crewmembers and the 21 passengers 
in the Aug. 20, 2002, incident.


“A thorough inspection of all wir-
ing and the whole cockpit area was 
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carried out,” said the incident report 
by the Swiss Aircraft Accident In-
vestigation Bureau. “All electrical 
fans and equipment were checked. 
No trace of any burned equipment 
or wiring was found.”


Investigators performed “an extensive 
run-up” without any signs of odor or 
smoke, the report said, but a thorough 
search of the flight deck by a main-
tenance supervisor the day after the 
incident revealed that the right-hand 
(first officer’s) torch lamp (flashlight) 
was switched “ON,” with the lens and 
torch-lamp holder showing strong in-
dications of overheating, including a 
deformed lens.


The torch-lamp set (part no. P2-07-
009-120) includes a holder in which 
the lamp can be stowed when not 
in use. The report said, “The torch 
lamp is equipped with a recharge-
able battery of six volts and a bulb 
which is [recharged] when the on/off 
switch is switched ‘ON.’ When the 
lamp is placed in the holder without 
being switched ‘OFF,’ the lamp will 
continue to operate. There is no me-
chanical restraint to prevent the lamp 
[from being] stowed with the switch 
in the ‘ON’ position. …


“Normally, the battery would be de-
pleted after a certain time or at least 
be discharged [at] a lower voltage. 
Through the installed recharging 
circuit, the time of full bright light 
is extended and the lens and cover 


heated up more and for [a] longer 
time. Therefore, the lens and cover 
were starting to melt and started 
developing an acrid odor which was 
interpreted by the crew as ‘electric 
smell.’”


All torch lamps installed in the 
operator’s Embraer 145 aircraft were 
inspected, and two more lamps were 
found with deformed plastic lenses. The 
operator then carried out a modification, 
drilling a hole in the upper cover of 
each holder. This was intended to dis-
sipate any heat build-up and allow the 
crew to see the light if it has not been 
switched “OFF.” On June 16, 2003, 
Embraer issued a service letter (SNL 
145-33-0011) on the subject.


Movement of Fuel 
Cell in Bell 206B 


Cited in Power Loss


During agricultural spraying opera-
tions, the Bell 206B had a momentary 
power loss, then a total power loss, 
and was subsequently landed hard 
at Beaumont Station, New Zealand. 
There was no injury to the pilot, the 
single occupant, in the Nov. 26, 2003, 
incident.


Investigation by the Civil Aviation 
Authority of New Zealand (CAA) 
found that the fuel cell had shifted 
forward from the rear bulkhead, inter-
fering with the upper fuel-sender unit 
and causing erroneous indications.
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“The fuel cell was a type applicable 
to helicopters serial no. 3567 and sub-
sequent, and it was of a more rigid 
construction, replacing the use of lac-
ing to retain the tank shape,” said the 


CAA report. “It is recommended that 
the operators of Bell 206 helicopters 
serial no. 3567 and subsequent take 
steps to ensure the integrity of the 
fuel-cell installation.”


NEWS & TIPS


Heavy-duty Hose 
Goes to Waste 


A crush-proof urethane (CPU) hose 
designed for removing aircraft-
lavatory waste, Hi-Tech CPU Hose is 
said by the manufacturer to withstand 
vehicular traffic and being dragged 
over surfaces such as asphalt. 


The thermoplastic-polyurethane rein-
forced hose features thermally bonded 


cuffs that provide a tight seal for all 
types of fittings, the manufacturer 
says. The product is said to be highly 
flexible with a smooth interior that 
improves flow-through, and is described 
as chemical-resistant, moisture-resistant 
and ozone-resistant.


Standard lengths are 12 feet, 15 feet 
and 25 feet (3.0 meters, 3.7 meters and 
4.6 meters), and other lengths can be 
specially ordered.


For more information: Hi-Tech Hose, 
400 East Main St., Georgetown, MA 
01833 U.S. Telephone: (800) 451-
5985 (U.S.); +1 (978) 352-2077.


Marking Equipment 
Exhibits Striking 


Performance


The Technomark Multi 4 can ap-
ply permanent marks to many 
types of surface — tempered steel, 
untempered steel or stainless steel, 
aluminum, copper, bronze, brass, 
plastics, wood or ceramics — wheth-
er flat, concave or convex. Using a Crush-proof Urethane Hose 
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succession of dots, the device can 
create figures, letters, special char-
acters and data matrixes in vary-
ing sizes and depths. Because the 
machine indents the material, the 
marking is permanent.


The technology is described as elec-
tromagnetically controlled micro-
impact marking. The equipment, 
which is battery-powered, consists 
of a mechanical marking head with a 
stylus that strikes 50 times per second 
and a keyboard-operated electronic 
control unit. Its character fonts com-
ply with aeronautical industry stan-
dards, the manufacturer says.


For more information: Technomark, 
27, rue François Gillet B.P.31, 42405 
Saint-Chamond Cedex, France. Tele-
phone: +(33) 04 77 22 25 91. U.S. and 
Canadian distributor: Dapra Marking 
Systems, 66 Granby St., Bloomfield, 
CT 06002 U.S. Telephone: (800) 442-
6275 (U.S.); +1 (860) 286-8728.


Noise Filters Reduce 
Sound Overload


The Clarity line of earmuffs from 
Bilsom features technology that fil-
ters out harmful or distracting noise 
while allowing users to hear warnings, 
alarms and coworkers’ voices in en-
vironments such as noisy shop floors. 
Sound is blocked uniformly across a 
series of octave bands, but human-
voice frequencies pass through more 
easily.


The three models in the Clarity line, 
C1, C2 and C3, provide noise reduc-
tion ratings (NRRs) of 20, 23 and 27, 
respectively. The range of available 
noise reduction allows users to choose 
the right level for their environment, 
avoiding overprotection where it might 
be dangerous, the manufacturer says.


Clarity earmuffs’ sound management 
capability is based on design and ma-
terial technology, rather than sophis-
ticated but expensive electronic noise 
canceling, the manufacturer says. The 
product uses a dielectric design that is 
said to protect against shock in envi-
ronments where electrical equipment 
is used.


For more information: Bacou-Dalloz 
Hearing Safety Group, 7828 Water-
ville Road, San Diego, CA 92154 U.S. 
Telephone: (800) 327-1110 (U.S.); +1 
(619) 661-8383.


Earmuffs
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Software Opens 
Windows to Maintenance 


Management


Trax Maintenance is a software suite 
designed to manage all information 
generated by a maintenance organiza-
tion. It is currently in use, the com-
pany says, by airlines with fleets that 
include airliners from Airbus, Boeing 
and Canadair Regional Jets.


The software, which uses Microsoft 
Windows, consists of modules. Some 
modules can be implemented indi-
vidually, but all are designed to work 
together. The modules include, among 
others, the following:


•  Engineering: Documents such as 
manufacturers’ service bulletins 
and regulatory airworthiness 
directives can be recorded and 
maintained within the system;


•  MX [Maintenance] Controller: 
Minimum equipment list (MEL) 
items and defect reports are 
logged;


•  Production: Detailed cost re-
cording takes place and can be 
charged out to individual aircraft 
or components;


•  Planning: Deferred maintenance 
items on aircraft can be monitored, 
along with all other aircraft-related, 
time-controlled items; and,


•  Inventory: Complete control 
and management of aircraft 


components and non-aircraft 
materials are provided for. 
Standard transactions include 
bin transfer, adjustments, re-
turn to stock, return to vendor, 
transfers and rentals.


For more information: Trax USA 
Corp., 2665 South Bayshore Drive, 
Grand Bay Plaza, Suite 501, Coconut 
Grove, FL 33133 U.S. Telephone: +1 
(305) 662-7400.


Ratchet Goes 
Around the Bend


The design of the S•K Fine Tooth 
Angle Ratchet permits access to spaces 
that normally cannot be reached by 
hand tools. An 18-degree angled 
handle, combined with a 72-tooth 
mechanism and a compact ratchet-
head design, makes the tool useful for 
applications involving fasteners with 
difficult access or little clearance, the 
manufacturer says. The ratchet’s swing 
arc is five degrees.


Torque is transferred through 17 teeth 
during use, with each tooth bearing 6 
percent of the drive load, which is said 
to provide strength and versatility. A 
thumbwheel reversing mechanism en-
ables one-handed change of direction, 


Fine Tooth Angle Ratchet
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and a freewheeling back plate allows 
application of steadying pressure 
without accidental reversing.


For more information: S•K Hand Tool 
Corp., 9500 West 55th St., Suite B, 
McCook, IL 60525 U.S. Telephone: 
+1 (708) 485-4574.


Measuring Tape 
Gets Around


Measuring accurately the inside diam-
eter or outside diameter of a rounded 
form such as a duct is simple with Pi 
Tape measurement tape, the manufac-
turer says. The product is said to be 
less expensive and faster to use than 
micrometers, calipers or laser-type 
distance-measuring devices.


The tape’s graduated markings are en-
graved and acid-etched on a ground 
surface and are fixed, so that periodic 
calibration is not necessary. The tape 
gauges are available in inches or 
millimeters. Tapes marked in inches 
read to a diameter of 0.001 inch with 
an accuracy of plus or minus 0.001 
inch up to 144 inches. Tapes marked 
in millimeters read to a diameter of 


0.01 millimeter with an accuracy of 
plus or minus 0.03 millimeter up to 
3,600 millimeters.


Models are designed specifically for 
measuring inside diameter or outside 
diameter, and can be manufactured to 
custom specifications for particular 
applications.


For more information: Pi Tape Corp., 
P.O. Box 463087, Escondido, CA 
92046 U.S. Telephone: (866) 474-
8273 (U.S.); (760) 746-9830.


Flaw Detection 
Comes to an End


A portable ultrasonic flaw-detection 
system for large shafts such as those in 
aircraft-engine turbines, the ShafTest 
requires access only to the shaft end. 
Test results can be analyzed off-line 


Portable Flaw-detection System


Diameter-measurement Tape
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to minimize equipment out-of-service 
time, and stored shaft signatures allow 
monitoring of crack growth.


The ShafTest system uses a scanning 
mode to divide the shaft into a grid 
pattern, then performs an ultrasonic 
exam for each grid location. Software 
combines the individual grid-location 
scans into a three-dimensional volu-
metric map of the shaft.


Results are reported in graphical 
format. Analysis software highlights 
cracks and provides tools to plot ultra-
sonic cross-sections through the shaft 
at any depth, which the operator can 
choose by moving a slider along a 
screen image of the shaft.


For more information: Uni-Tech 
Engineering, P.O. Box 510, Pelham, 
AL 35124 U.S. Telephone: +1 (205) 
685-9431.


Maintenance Software 
Goes With the Flow


Corridor software is designed to im-
prove process flow and information 
flow throughout a maintenance orga-
nization by eliminating manual opera-
tions, reducing redundancy, lowering 
costs, improving speed and enabling 
employees to improve service.


The software consists of interacting 
modules that include company da-
tabase, contact management, inven-
tory, sales order, work order, rotable 


management, accounting integration, 
line sales and management, regulatory 
compliance, and others.


Version 6.0 of Corridor introduces 
a work-order quoting module, ex-
panded direct interaction with parts 
distributors and other systemwide 
improvements, the company says.


For more information: Continuum 
Applied Technology, 9601 Amberglen 
Blvd., Suite 109, Austin, TX 78729 
U.S. Telephone: +1 (512) 918-8900.


Cleaner Has 
Surface Appeal


A cleaning solution for the exterior 
and interior of aircraft, DLT-600 RTU 
from Eldorado Solutions is said by the 
manufacturer to meet the most strin-
gent disposal standards. It can be used 
safely to clean Plexiglas, painted sur-
faces, aluminum, magnesium, ferrous 
alloys and high-strength steel.


The solution can be applied by foam, 
spray, steam or pressure-washer equip-
ment. The cleaned surface will be non-
sticky and residue-free after rinsing, the 
manufacturer says. DLT-600 RTU is 
nontoxic, biodegradable, nonflammable 
and meets Boeing specifications.


For more information: Eldorado 
Solutions, 11611 North Meridian, 
Suite 600, Carmel, IN 46032 U.S. 
Telephone: (800) 531-1088 (United 
States); +1 (317) 818-9500.







What can you do to 
improve aviation safety?
Join Flight Safety Foundation.


An independent, industry-supported, 
nonprofit organization for the 


exchange of safety information
for more than 50 years 


• Receive 54 regular FSF periodicals 
including Accident Prevention, Cabin 
Crew Safety and Flight Safety Digest that 
members may reproduce and use in their 
own publications.


• Receive discounts to attend well-established 
safety seminars for airline and corporate 
aviation managers.


• Receive member-only mailings of special 
reports on important safety issues such 
as controlled flight into terrain (CFIT), 
approach-and-landing accidents, human 
factors, and fatigue countermeasures.


• Receive discounts on Safety Services 
including operational safety audits.


Your organization on the FSF membership list and Internet site 
presents your commitment to safety to the world.







Want more information about Flight Safety Foundation?


Contact Ann Hill, director, membership and development,  
by e-mail: hill@flightsafety.org or by telephone: +1 (703) 739-6700, ext. 105.


Visit our Internet site at <www.flightsafety.org>.


Joint meeting of the 57th annual International Air Safety Seminar IASS, 
IFA 34th International Conference, and IATA


International Air Transport
 Association


International Federation 
of Airworthiness


Sharing Knowledge to Improve Safety


Hosted by
The Center of Aviation Safety and Technology of China


November 15–18, 2004


Shanghai, China


To receive agenda and registration information, contact Ahlam Wahdan, 
tel: +1 (703) 739-6700, ext. 102; e-mail: wahdan@flightsafety.org. 


To sponsor an event, or to exhibit at the seminar, contact Ann Hill, 
tel: +1 (703) 739-6700, ext. 105; e-mail: hill@flightsafety.org. 
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forms), the equipment should be positioned to ensure that there are no gaps between 
the platforms and the aircraft. 
 
Rails and/or walls around the edges usually are the preferred method of fall protection 
on work platforms, but sometimes safety nets are positioned beneath the work surface 
to catch a worker in the event of a fall. The ATA said that, although safety nets may be  
effective, they are “not preferred, as individuals may be injured during the impact with 
the net itself.” 
 
Personal fall-arrest systems and fall-restraint systems also may be used by mainte-
nance personnel on work platforms, “when engineering controls are either ineffective 
or impractical,” the ATA said. 
 
In work-platform situations in which engineering controls, fall-restraint systems and fall-
arrest systems all are considered ineffective, a controlled-access zone (CAZ) can be 
imposed to restrict access to the work surface to personnel participating in a specific  
maintenance task. Compliance with strict safety rules is then required to limit the fall-
exposure risk. Nevertheless, the ATA said, “These [CAZs] are very seldom used in air-
craft maintenance for work from platforms.” 
 

Different Risks Accompany Work From Aircraft Surfaces 

Different risks are involved when maintenance personnel perform tasks from aircraft 
surfaces — wings, horizontal stabilizers, fuselages or engines. 
 
When a fall-arrest system is in use for workers on an aircraft surface, operators must 
have plans for the recovery of a worker who falls. The ATA said that other cautions for 
fall-arrest systems include their possible interference with the maintenance process 
and their possible damage to the aircraft. In addition, fall-arrest systems often must be 
aircraft-specific, and systems with components at foot level may create trip hazards. 
 
When a fall-restraint system is in use for workers on an aircraft surface, similar cau-
tions apply: The fall-restraint system may interfere with maintenance, may damage the 
aircraft, may be required to be aircraft-specific and — if there are components at foot  
level — they may create trip hazards. The fall-restraint system also may be difficult to 
implement while still allowing access for leading-edge work, the ATA said. Because a 
fall-restraint system restricts the wearer’s range of movement to prevent him or her 
from moving beyond the edge of the work surface, however, the system eliminates  
the need for fall-recovery plans. 
 
In some situations involving workers on an aircraft surface, nets are positioned around 
the surface to catch a worker in the event of a fall. Nevertheless — as in situations in-
volving work platforms — nets often are not appropriate. When the work is being done 
from an aircraft surface, there often is no surrounding structure to be used to mount a 
net; in addition, the placement of a net may interfere with other maintenance tasks. 
Like nets, guardrails also are often inappropriate when work is being performed from 
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an aircraft surface because the guardrails may interfere with the maintenance task be-
ing performed or may damage the aircraft. 
 
In situations in which other fall-protection methods would be ineffective for work being 
performed from an aircraft surface, a CAZ could be imposed. (CAZs are used more fre-
quently in these situations than in situations involving work platforms.) The ATA’s rec-
ommendation for developing a CAZ for work performed from aircraft surfaces includes 
assessing — before work begins — all fall hazards that could be encountered during a 
maintenance task. Each fall hazard must “either be addressed so that it cannot contrib-
ute to a fall, or protection must be supplied to arrest a fall in progress”; if this is not pos-
sible, “surface access must be denied, and the [maintenance] process rescheduled un-
til one of the controls [is] instituted,” the ATA said. 
 
All workers entering the CAZ must review the assessment before entering to ensure 
that they understand which aircraft surface they have access to, what hazards could be 
encountered and what protective measures should be taken, what distractions might 
arise and how to express concerns about the situation. 
 

Correct Use of Equipment Depends on Adequate Training  

Simply having fall-protection equipment is not enough to eliminate fall risks; training is 
essential to ensure that the equipment is used correctly. 
 
“People often aren’t trained properly,” Duden said. “In some cases, fall-protection 
equipment is being provided, but the user is not familiar with how to use the equip-
ment. 
 
“It wasn’t too long ago that I walked into an aircraft hangar where a gentleman was 
working on the rear stabilizer of a plane. He was roughly seven [feet] or eight feet 
[slightly more than two meters] off the ground. He had a lanyard, and the lanyard was 
tied off to the horizontal stabilizer. It was a six-foot [slightly less than two meters] lan-
yard, so he could stand up and do his work. But he was only eight feet off the ground, 
so a six-foot lanyard wasn’t going to do much. He was going to hit the ground before 
that line became taut.” 
 
Companies that design fall-protection systems typically provide training on how to use 
it. 
 
“When we design a system,” Kavia said, “we go on site, ask specific questions about 
how they’re working, and tailor our training to reflect that.” 
 
In addition to providing instruction on how to use the fall-protection system and how to 
wear and maintain safety harnesses, other topics include how to access the fall-
protection system safely, so that workers are protected before they step onto the work 
surface. 
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As recently as 10 years ago, there typically was no fall protection in aircraft mainte-
nance hangars. Today, equipment is increasingly available but is sometimes misused, 
primarily because of inadequate training, Duden said. 
 
Nevertheless, when appropriate fall-protection equipment — and appropriate training 
— are available, many fall injuries can be prevented. 
 
 

 
A Mechanic’s Guide to Fall Protection Systems 
 
Fall protection may not be the first thought when climbing atop an aircraft to perform a 
minor repair. If a task will only take five minutes, the risk of falling may be seen as a 
lesser evil than the additional time it would take to set up a fall protection system. This 
is a dangerous risk. With more than 100,000 reported incidents per year, falls from 
heights often result in serious injury. 
 
Depending on the application, OSHA mandates fall protection when working on surfac-
es elevated by more than four to six feet. Within the aviation industry, there are multi-
ple methods to control fall hazards, but selection of any given method is dependent on 
a variety of considerations. 
 
Regardless of the type of aircraft a mechanic is working on — private jet, narrow- or 
wide-bodied plane — fall hazards are magnified by the fact that the work surfaces are 
slippery and sloped. This makes the potential for a fall much greater than in other in-
dustries. Unfortunately, no single system for controlling falls will work on all aircraft or 
in every situation. Variables such as location of the airplane, location of the mainte-
nance task on the plane, type of task, fall clearance beneath the work surface and turn-
around time all dictate the type of system selected. 
 
Location of the airplane is one of the most important considerations when selecting a 
system. Unless an aircraft is parked directly under a permanent system in a hangar, a 
portable system or powered lift outfitted with fall protection is required. Even when 
parked in a hangar, access to a permanent overhead system may not be feasible. The 
system may be in use or the hangar, particularly at leased facilities, may not have a 
system installed. Unless the task can wait, a mobile fall protection system is needed. 
 
Where the work is performed will also help determine which system to specify. If the 
task is close to the edge of a wing or near a window, for example, an aerial lift such as 
a scissor lift or cherry picker device could be used. If, however, the work is on the mid-
dle of a wing or the crown of the aircraft, a lift may be impractical. 
 
The type of work the mechanic is performing will dictate the amount of mobility re-
quired and in turn will determine the most practical fall protection system. If a mechanic 
is performing stationary work such as an antenna change or damage repair, he or she 

http://www.aviationtoday.com/am/categories/commercial/A-Mechanics-Guide-to-Fall-Protection-Systems_20608.html#.VcD6RI3bKmQ
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Fall protection may not be the first thought when climbing atop an aircraft to perform a minor repair. If a task will only


take five minutes, the risk of falling may be seen as a lesser evil than the additional time it would take to set up a fall


protection system. This is a dangerous risk. With more than 100,000 reported incidents per year, falls from heights
often result in serious injury.


Depending on the application, OSHA mandates fall protection when working on surfaces elevated by more than four to
six feet. Within the aviation industry, there are multiple methods to control fall hazards, but selection of any given


method is dependent on a variety of considerations.


Regardless of the type of aircraft a mechanic is working on — private jet, narrow- or wide-bodied plane — fall hazards
are magnified by the fact that the work surfaces are slippery and sloped. This makes the potential for a fall much


greater than in other industries. Unfortunately, no single system for controlling falls will work on all aircraft or in every


situation. Variables such as location of the airplane, location of the maintenance task on the plane, type of task, fall
clearance beneath the work surface and turnaround time all dictate the type of system selected.


Location of the airplane is one of the most important considerations when selecting a system. Unless an aircraft is
parked directly under a permanent system in a hangar, a portable system or powered lift outfitted with fall protection


is required. Even when parked in a hangar, access to a permanent overhead system may not be feasible. The system


may be in use or the hangar, particularly at leased facilities, may not have a system installed. Unless the task can
wait, a mobile fall protection system is needed.


Where the work is performed will also help determine which system to specify. If the task is close to the edge of a


wing or near a window, for example, an aerial lift such as a scissor lift or cherry picker device could be used. If,
however, the work is on the middle of a wing or the crown of the aircraft, a lift may be impractical.


The type of work the mechanic is performing will dictate the amount of mobility required and in turn will determine the
most practical fall protection system. If a mechanic is performing stationary work such as an antenna change or


damage repair, he or she does not require a great deal of horizontal mobility on the work surface. If, on the other


hand, the work involves inspections, cleaning or painting, a great deal of mobility will be required along the wings and
fuselage.


In terms of fall clearance, smaller aircraft often don’t have the clearance for a mechanic to use a fall protection anchor


at foot level, which can mean a 12-foot free-fall in the event of a fall. He or she will need to tie off to an overhead
anchorage point. On larger aircraft, with enough clearance between the work surface and the ground, tie-off at foot


level is allowable, and in some cases, far more convenient than connecting to an overhead anchorage. When tied off at
foot level, a shock-absorbing lanyard capable of keeping fall arrest forces below the OSHA limit of 1,800 pounds must


be used.


In the competitive field of commercial aviation, time is of the essence. For quick, unscheduled repairs, a portable
system that a mechanic can easily carry to the plane’s site can greatly reduce headaches. When it’s not feasible to wait


for an overhead fall protection system to become available, a portable system as a backup is a necessity.


Aerial Lifts


Aerial lifts such as cherry pickers and scissor lifts are an option when performing stationary work, readily accessible on


the side or edge of the aircraft. However, lifts can damage the aircraft if they come into contact with the fuselage or
wing. Additionally, awkward positioning in the bucket or cage of a lift device can quickly cause mechanics to become
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uncomfortable. The freedom of movement that each of the following systems offer are much better suited for aircraft
maintenance.


Permanent Systems


Tying off to an overhead permanent engineered system is the best solution for all kinds of aircraft maintenance work.


An overhead anchorage point is preferable as it limits free-fall distance in the event of a fall, and therefore reduces the


forces that will be exerted on the falling worker. These systems are convenient for stationary work as well as situations
in which mobility along the fuselage or wing is needed. Most systems allow the user to bypass the brackets hands-free,


so the mechanic never has to disconnect from the line. Some systems available can support up to five users at once.
The disadvantage of these systems is that they cannot be moved. An airplane must be located directly underneath it


for a mechanic to utilize the system.


There are two basic types of overhead permanent engineered systems: a cable system and a horizontal rail system. A
cable system is strung horizontally across hangar roof beams and supported by intermediate brackets spaced evenly to


help distribute the forces of a fall. The shuttle, the element that moves along the line, can navigate angles allowing the


system to be engineered in a limitless array of configurations. A cable system can be limited to large aircraft. In the
event of a fall, the cable, which is not rigid, will dip slightly where the weight of the user is deflected on the line,


requiring increased fall clearance.


Horizontal rail systems are ideal for large and small aircraft. These rigid systems are also fixed to overhead support


structures. Instead of a cable, however, a partially sealed steel beam with a trolley that moves within it serves as the


anchor. Like the cable system, the rail system can span any length.


Free-Standing Systems


Free-standing systems are an ideal alternative to permanent engineered systems. Free-standing systems provide an
overhead anchorage point that limits the free-fall distance. The free-standing system has one major advantage over


permanent systems: it is mobile. Most systems, which are height adjustable for work on small or large aircraft, can be


maneuvered into place by hand, forklift or maintenance vehicle. The drawback to a free-standing system is that
mobility is limited to a safe working range, which varies based on the system. There are two types of free-standing


systems commonly used in the aviation industry: ladder access systems and horizontal rail systems.


A ladder access system combines easy access to an elevated work area with fall protection from the ground up for the
duration of the work being performed, meaning that at no point would a worker be unprotected from a fall. At the top


of the ladder is a semi-enclosed platform from which a mechanic can access the wing or fuselage or perform a quick
task on the edge or side of the aircraft. One or two fall arrest anchorages are also located at the top of the platform for


attachment of a personal fall arrest system. Ladder access systems are ideal for reaching extreme heights, such as the


tail of a large commercial jet.


Free-standing horizontal rail systems are essentially the same as the permanent engineered version, with the


exception that they are mobile and height-adjustable, but limited to a certain length. They provide anchorages for one


or two mechanics either on the same or separate rails. A rail system can be a better option than the ladder access
system as it avoids contact with the aircraft, but the vertical reach is more limited and does not provide for fall


protection from the ground up.


Vacuum Anchors


A vacuum anchor is a relatively new technology. These systems attach directly to the wing or crown of an aircraft


without penetrating or damaging the surface. An optionally included compressed air bottle or connection to an
independent air supply provides the vacuum power that holds the anchor to the surface. A fall arrest or restraint


lanyard, depending on what the anchor is rated for, can be attached to the anchor and connected to the mechanic’s full
body harness. Two anchors can also be set up with a horizontal lifeline running between them for increased mobility


along the fuselage or wing. This configuration allows one or two mechanics to tie off to the system.
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The vacuum anchor is ideal for quick maintenance tasks such as light or antenna replacements. With some systems
weighing in at less than 20 pounds, portability is a major advantage. Additionally, it is quick to set up and is not


limited by a specific "safe working area" as freestanding systems are. Due to the fall clearance required when tying off
at foot level, the system should only be used on larger aircraft.


When climbing atop an aircraft, there’s no excuse for lack of fall protection, especially when technological advances


have made connecting to a pre-engineered system quick and efficient. Saving a minute or two is not worth the risk of
serious injury or worse.


Print This Window Close Window
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does not require a great deal of horizontal mobility on the work surface. If, on the other 
hand, the work involves inspections, cleaning or painting, a great deal of mobility will 
be required along the wings and fuselage. 
 
In terms of fall clearance, smaller aircraft often don’t have the clearance for a mechanic 
to use a fall protection anchor at foot level, which can mean a 12-foot free-fall in the 
event of a fall. He or she will need to tie off to an overhead anchorage point. On larger 
aircraft, with enough clearance between the work surface and the ground, tie-off at foot 
level is allowable, and in some cases, far more convenient than connecting to an over-
head anchorage. When tied off at foot level, a shock-absorbing lanyard capable of 
keeping fall arrest forces below the OSHA limit of 1,800 pounds must be used. 
 
In the competitive field of commercial aviation, time is of the essence. For quick, un-
scheduled repairs, a portable system that a mechanic can easily carry to the plane’s 
site can greatly reduce headaches. When it’s not feasible to wait for an overhead fall 
protection system to become available, a portable system as a backup is a necessity. 
 

Aerial Lifts 

Aerial lifts such as cherry pickers and scissor lifts are an option when performing sta-
tionary work, readily accessible on the side or edge of the aircraft. However, lifts can 
damage the aircraft if they come into contact with the fuselage or wing. Additionally, 
awkward positioning in the bucket or cage of a lift device can quickly cause mechanics 
to become uncomfortable. The freedom of movement that each of the following sys-
tems offer are much better suited for aircraft maintenance. 
 

Permanent Systems 

Tying off to an overhead permanent engineered system is the best solution for all kinds 
of aircraft maintenance work. An overhead anchorage point is preferable as it limits 
free-fall distance in the event of a fall, and therefore reduces the forces that will be ex-
erted on the falling worker. These systems are convenient for stationary work as well 
as situations in which mobility along the fuselage or wing is needed. Most systems al-
low the user to bypass the brackets hands-free, so the mechanic never has to discon-
nect from the line. Some systems available can support up to five users at once. The 
disadvantage of these systems is that they cannot be moved. An airplane must be lo-
cated directly underneath it for a mechanic to utilize the system. 
 

There are two basic types of overhead permanent engineered systems: a cable system 
and a horizontal rail system. A cable system is strung horizontally across hangar roof 
beams and supported by intermediate brackets spaced evenly to help distribute the 
forces of a fall. The shuttle, the element that moves along the line, can navigate angles 
allowing the system to be engineered in a limitless array of configurations. A cable sys-
tem can be limited to large aircraft. In the event of a fall, the cable, which is not rigid, 
will dip slightly where the weight of the user is deflected on the line, requiring increased 
fall clearance. 
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Horizontal rail systems are ideal for large and small aircraft. These rigid systems are 
also fixed to overhead support structures. Instead of a cable, however, a partially 
sealed steel beam with a trolley that moves within it serves as the anchor. Like the ca-
ble system, the rail system can span any length. 

 

Free-Standing Systems 

Free-standing systems are an ideal alternative to permanent engineered systems. Free
-standing systems provide an overhead anchorage point that limits the free-fall dis-
tance. The free-standing system has one major advantage over permanent systems: it 
is mobile. Most systems, which are height adjustable for work on small or large aircraft, 
can be maneuvered into place by hand, forklift or maintenance vehicle. The drawback 
to a free-standing system is that mobility is limited to a safe working range, which var-
ies based on the system. There are two types of free-standing systems commonly 
used in the aviation industry: ladder access systems and horizontal rail systems. 
 
A ladder access system combines easy access to an elevated work area with fall pro-
tection from the ground up for the duration of the work being performed, meaning that 
at no point would a worker be unprotected from a fall. At the top of the ladder is a semi-
enclosed platform from which a mechanic can access the wing or fuselage or perform 
a quick task on the edge or side of the aircraft. One or two fall arrest anchorages are 
also located at the top of the platform for attachment of a personal fall arrest system. 
Ladder access systems are ideal for reaching extreme heights, such as the tail of a 
large commercial jet. 
 
Free-standing horizontal rail systems are essentially the same as the permanent engi-
neered version, with the exception that they are mobile and height-adjustable, but lim-
ited to a certain length. They provide anchorages for one or two mechanics either on 
the same or separate rails. A rail system can be a better option than the ladder access 
system as it avoids contact with the aircraft, but the vertical reach is more limited and 
does not provide for fall protection from the ground up. 
 

Vacuum Anchors 

A vacuum anchor is a relatively new technology. These systems attach directly to the 
wing or crown of an aircraft without penetrating or damaging the surface. An optionally 
included compressed air bottle or connection to an independent air supply provides the 
vacuum power that holds the anchor to the surface. A fall arrest or restraint lanyard, 
depending on what the anchor is rated for, can be attached to the anchor and connect-
ed to the mechanic’s full body harness. Two anchors can also be set up with a horizon-
tal lifeline running between them for increased mobility along the fuselage or wing. This 
configuration allows one or two mechanics to tie off to the system. 
 
The vacuum anchor is ideal for quick maintenance tasks such as light or antenna re-
placements. With some systems weighing in at less than 20 pounds, portability is a 
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major advantage. Additionally, it is quick to set up and is not limited by a specific "safe 
working area" as freestanding systems are. Due to the fall clearance required when 
tying off at foot level, the system should only be used on larger aircraft. 
 
When climbing atop an aircraft, there’s no excuse for lack of fall protection, especially 
when technological advances have made connecting to a pre-engineered system quick 
and efficient. Saving a minute or two is not worth the risk of serious injury or worse. 
 
 
 
 


