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Case	Study	
 

Worker Dies In Fall Arrest Rescue 
 

A worker was assigned to make some minor repairs in an elevated work location. He 
was equipped and trained to use a fall-arrest harness with a 6-foot shock-absorbing 
lanyard and was told about self-rescue techniques. After fastening his lanyard to a 
secure anchorage he began the repair work. He accidentally stepped back and fell from 
the platform where he was working. The shock absorber on his lanyard extended to 
reduce the impact of the fall, but he couldn’t reach the structure to be able to perform 
self-rescue.  
 
The facility did not have a trained high angle or fall rescue team so the workers called 
911 for help. The fire department arrived in 10 minutes. They quickly established verbal 
contact with the fallen worker to assess his condition. The worker told the firefighters 
that he was not hurt but that he couldn’t get back to safety without help. The 
firefighters determined that the worker was beyond the reach of their ladders and 
couldn’t be reached by a crane or manlift, so they called for help from another fire 
department with high angle rescue capabilities. However it took 25 minutes for them to 
get there.  
 

When the other fire department arrived, they quickly set up a system to release the 
worker’s lanyard from its anchor point and lower him to the ground. He had no vital 
signs and was pronounced dead at the hospital.  
 

What went wrong in this situation? 

 

 

 

 

How could this incident have been prevented? 

  





Case	Study	
 

Worker Dies In Fall Arrest Rescue 
(Answers)  
 

What went wrong in this situation?  

 There was no “prompt” rescue. Motionless suspension in strap harnesses for a 
very short time sets up a blood venous pooling effect which becomes dangerous 
if rescue methods do not address this. Oxygen flow into the respiratory tract plus 
slight elevation of the legs is vitally important for the rescue of fallen workers. 
Speedy rescue techniques are vital. 

 The worker was not provided a way to elevate his legs to relief the suspension 
effects (e.g. by using a step strap or some other kind of foot wrap).  

 Rescuers need special training to understand that a fallen worker suspended in a 
harness is a true medical emergency. Just because they are hanging in a 
harness doesn’t mean you “have all day” to perform the rescue. 

 

How could this incident have been prevented?  

 Provide a relief step safety strap in the harness. Train workers how to use it. 
Have workers adjust their foot straps ahead of time so they don’t have to adjust 
the straps after a fall. 

 Employer should have a rescue plan which could include:  
o Coordinating with municipal emergency responders that have high angle 

rescue capabilities ahead of time to establish a rescue operation. 
o Contracting with a third party professional rescue service.  
o Developing in-house rescue capability made up of workers who are 

trained and equipped to perform fall rescue. This requires a lot of 
preparation and practice.   

 

SOURCE  

This case study is taken from Post Fall Rescue, eLCOSH. 





Suspension Trauma/Orthostatic Intolerance 

Safety and Health Information Bulletin 
SHIB 03-24-2004, updated 2011

 

This Safety and Health Information Bulletin is not a standard or 
regulation, and it creates no new legal obligations. The Bulletin is 
advisory in nature, informational in content, and is intended to assist 
employers in providing a safe and healthful workplace. The Occupational 
Safety and Health Act requires employers to comply with hazard-specific 
safety and health standards. In addition, pursuant to Section 5(a)(1), the 
General Duty Clause of the OSHAct, employers must provide their 
employees with a workplace free from recognized hazards likely to cause 
death or serious physical harm. Employers can be cited for violating the 
General Duty Clause if there is a recognized hazard and they do not take 
reasonable steps to prevent or abate the hazard. However, failure to 
implement any recommendations in this bulletin, is not, in itself, a 
violation of the General Duty Clause. Citations can only be based on 
standards, regulations, and the General Duty Clause. 

 

Purpose 

This Safety and Health Information Bulletin provides employees and 
employers with important information about the hazards of orthostatic 
intolerance and suspension trauma when using fall arrest systems. This 
bulletin: 

 describes the signs and symptoms of orthostatic intolerance;  
 discusses how orthostatic intolerance can occur while workers are 

suspended following a fall; and  
 outlines recommendations for preventing orthostatic intolerance, as 

well as recommendations for worker training and rescue.  

Background 

Orthostatic intolerance may be defined as "the development of symptoms such as light-
headedness, palpitations, tremulousness, poor concentration, fatigue, nausea, dizziness, 
headache, sweating, weakness and occasionally fainting during upright standing" [1,2]. While 
in a sedentary position, blood can accumulate in the veins, which is commonly called "venous 
pooling," and cause orthostatic intolerance [3]. Orthostatic intolerance also can occur when an 
individual moves suddenly after being sedentary for a long time. For example, a person may 
experience orthostatic intolerance when they stand up quickly after sitting still for a long time. 

A well-known example of orthostatic intolerance is that of a soldier who faints while standing 



at attention for long period of time. The moment the soldier loses consciousness, he or she 
collapses into a horizontal position. With the legs, heart, and brain on the same level, blood is 
returned to the heart. Assuming no injuries are caused during the collapse, the individual will 
quickly regain consciousness and recovery is likely to be rapid. 

Venous pooling typically occurs in the legs due to the force of gravity and a lack of movement. 
Some venous pooling occurs naturally when a person is standing. In the veins, blood normally 
is moved back to the heart through one-way valves using the normal muscular action 
associated with limb movement. If the legs are immobile, then these "muscle pumps" do not 
operate effectively, and blood can accumulate. Since veins can expand, a large volume of 
blood may accumulate in the veins. 

An accumulation of blood in the legs reduces the amount of blood in 
circulation. The body reacts to this reduction by speeding up the heart rate and 
in an attempt to maintain sufficient blood flow to the brain. If the blood supply 
is significantly reduced, this reaction will not be effective. The body will 
abruptly slow the heart rate and blood pressure will diminish in the arteries. 
During severe venous pooling, the reduction in quantity and/or quality 
(oxygen content) of blood flowing to the brain causes fainting. This reduction 
also can have an effect on other vital organs, such as the kidneys [3]. The 
kidneys are very sensitive to blood oxygen, and renal failure can occur with 
excessive venous pooling. If these conditions continue, they potentially may 
be fatal [3]. 

Description of Hazard 

Orthostatic intolerance may be experienced by workers using fall arrest systems. Following a 
fall, a worker may remain suspended in a harness. The sustained immobility may lead to a state 
of unconsciousness. Depending on the length of time the suspended worker is 
unconscious/immobile and the level of venous pooling, the resulting orthostatic intolerance 
may lead to death. While not common, such fatalities often are referred to as "harnessinduced 
pathology" or "suspension trauma." 

 

Signs & symptoms that may be observed in an individual who is 
approaching orthostatic intolerance:  

 

Faintness Nausea 

Breathlessness Dizziness 

Sweating Unusually Low Heart Rate 

Paleness Unusually Low Blood Pressure 

Hot Flashes "Greying" or Loss of Vision 



Increased Heart Rate   

 
References: Seddon, Paul. Harness Suspension: review and evaluation of 
existing information. Health and Safety Executive. Research Report 
451/2002. 104 pp.  
 
Sheehan, Alan. Suspension Trauma. Training handout. 

 

Factors that can affect the degree of risk of suspension trauma:  
 

Inability to move legs Hypothermia 

Pain Shock 

Injuries during fall Cardiovascular disease 

Fatigue Respiratory disease 

Dehydration Blood loss 

 
References: Seddon, Paul. Harness Suspension: review and evaluation of 
existing information. Health and Safety Executive. Research Report 
451/2002. 104 pp.  
 
Sheehan, Alan. Suspension Trauma. Training handout. 

Unconscious/immobile workers suspended in their harness will not be able to move their legs 
and will not fall into a horizontal position, as they would if they fainted while standing. During 
the static upright position, venous pooling is likely to occur and cause orthostatic intolerance, 
especially if the suspended worker is left in place for some time. Venous pooling and 
orthostatic intolerance can be exacerbated by other circumstances related to the fall. For 
example, shock or the experience of the event that caused the fall, other injuries, the 
fit/positioning of the harness, the environmental conditions, and the worker’s psychological 
state all may increase the onset and severity of the pooling and orthostatic intolerance [3,5]. 
Unless the worker is rescued promptly using established safe procedures, venous pooling and 
orthostatic intolerance could result in serious or fatal injury, as the brain, kidneys, and other 
organs are deprived of oxygen [3]. Recommended rescue procedures are outlined below in the 
Conclusions and Recommendations section. 

Conclusions and Recommendations 

Prolonged suspension from fall arrest systems can cause orthostatic intolerance, which, in turn, 
can result in serious physical injury, or potentially, death. Research indicates that suspension in 
a fall arrest device can result in unconsciousness, followed by death, in less than 30 minutes[4]. 



To reduce the risk associated with prolonged suspension in fall arrest systems, employers 
should implement plans to prevent prolonged suspension in fall protection devices. The plan 
should include procedures for: preventing prolonged suspension, identifying orthostatic 
intolerance signs and symptoms, and performing rescue and treatment as quickly as possible. 

OSHA recommends the following general practices/considerations: 

 Rescue suspended workers as quickly as possible.  
 Be aware that suspended workers are at risk of orthostatic intolerance and suspension 

trauma.  
 Be aware of signs and symptoms of orthostatic intolerance.  
 Be aware that orthostatic intolerance is potentially life threatening. Suspended workers 

with head injuries or who are unconscious are particularly at risk.  
 Be aware of factors that can increase the risk of suspension trauma.  

Training 

OSHA requires employers to train workers to use fall arrest systems and other personal 
protective equipment correctly while performing their jobs, in accordance with standards 29 
CFR 1910.132 (Personal Protective Equipment) 29 CFR 1915.159 (Personal Fall Arrest 
Systems) and 29 CFR 1926.503 (Training Requirements for Fall Protection). 

Workers who wear fall arrest devices while working, and those who may perform rescue 
activities, should also be trained in: 

 How to ascertain whether their personal protective equipment is properly fitted and 
worn, so that it performs as intended;  

 How orthostatic intolerance/suspension trauma may occur;  
 The factors that may increase a worker’s risk;  
 How to recognize the signs and symptoms identified in this bulletin; and  
 The appropriate rescue procedures and methods to diminish risk while suspended.  

Rescue Procedures 

Under 29 CFR 1926.502 (d) (Fall Protection Systems Criteria and Practices), OSHA requires 
that employers provide for "prompt rescue of employees in the event of a fall or shall assure 
that employees are able to rescue themselves." This should include identifying rescue 
procedures that address the potential for orthostatic intolerance and 
suspension trauma. Rescue procedures also should address how the rescued 
worker will be handled to avoid any post-rescue injuries. 

Rescue procedures should include the following contingency based actions: 

 If self-rescue is impossible, or if rescue cannot be performed 
promptly, the worker should be trained to “pump” his/her legs 
frequently to activate the muscles and reduce the risk of venous 



pooling. Footholds can be used to alleviate pressure, delay symptoms, and provide 
support for “muscle pumping.”  

 Continous monitoring of the suspended worker for signs and symptoms of orthostatic 
intolerance and suspension trauma.  

 Ensuring that a worker receives standard trauma resuscitation1 once rescued.  
 If the worker is unconscious, keeping the worker’s air passages open and obtain first 

aid.  
 Monitoring the worker after rescue, and ensuring that the worker is evaluated by a 

health-care professional. The worker should be hospitalized when appropriate. Possible 
delayed effects, such as kidney failure, which is not unusual in these cases, are difficult 
to assess on the scene.  
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After the Fall: Will your rescue program leave 
workers hanging?
 
Organization(s): Occupational Hazards Magazine 

Summary Statement: Describes the dangers of suspension trauma after a fall if 
rescue is not rapid, the importance of having a plan and standards that apply.  
June 2005

When workers are suspended in mid-air after a fall, their lives hang in the balance – 
even if they survived the fall without a scratch. Seconds count. Does your company 
have a plan for prompt rescue? 

In March 2004, OSHA issued a safety and health bulletin outlining the dangers of 
prolonged, upright suspension. The bulletin warned of the risk of "orthostatic 
intolerance" and "suspension trauma," which refer to some of the potential health 
hazards – death being the chief one – experienced by workers who are suspended 
upright by fall arrest equipment after a fall. 

"Unless the worker is rescued promptly using established safe procedures, venous 
pooling and orthostatic intolerance could result in serious or fatal injury, as the brain, 
kidneys and other organs are deprived of oxygen," the bulletin states.

Injuries suffered during the fall, or the shock resulting from the experience of the fall, 
"can increase the onset and severity" of venous pooling and orthostatic intolerance, as 
can physical and environmental factors such as fatigue, dehydration, hypothermia, 
cardiovascular disease, respiratory disease and blood loss, according to the 2004 OSHA 
bulletin.

While experts credit employers for making strides in their commitment to fall safety in 
recent years, they suspect it still may have come as a shock to some that their workers 
face considerable danger after a fall. Fall protection experts such as Paul A. Satti, 
technical director of the Construction Safety Council, believe many companies are 
lacking a "thought-out or thorough rescue plan."

Mike Wright, president of New Carlisle, Ohio-based Safety Through Engineering, 
agrees.

"In general, whether it's construction or general industry, employers aren't prepared 
for rescue at all," Wright said. "They probably would say they are."

"Commonly, companies just follow the OSHA standard, which says they have to 
prepare the worker for self-rescue or rescue them in a prompt, timely manner," said 
Michael Dunn, president of Fort Allen, La.-based Emergency Response Training Inc. 
However, "very rarely do we find that companies train their employees in self-rescue 
for fall protection."

Despite a growing awareness of the dangers of suspension trauma, Wright still sees a 
sharp contrast between OSHA's vision of post-fall rescue detailed in the preamble to 29 
CFR 1926 Subpart M – fall protection for construction – and what's happening on the 
job site.

"In the United States, we think of the word 'rescue' as 9-1-1, house on fire, break in 
the door, break all the rules and do whatever you can to get the person out," Wright 
said. "We think of an unplanned event."

OSHA's 1926 Subpart M, however, envisions post-fall rescue as something much more 
structured and methodical – a "pre-planned event," Wright explains. 

Even so, experts say many companies are happy enough if their fall arrest systems 
keep their workers from hitting the ground. Bob Apel, product group manager for 
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Pittsburgh-based safety equipment manufacturer MSA, explains there's been a "natural 
evolution" in the field of fall protection, and employers have taken a "crawl-before-they
-can-walk" approach. In other words, many employers first try to master the basics of 
fall protection before moving on to the subject of rescue. 

The problem is, many have yet to move on to the subject of rescue.

"Having a rescue plan is just as important as having a fall protection plan," Apel said. 
"You really should not have one without the other. Just putting together a fall 
protection program without rescue is only doing half the job."

There's a growing body of evidence suggesting that simply calling the local fire 
department does not constitute an effective rescue plan, according to Randall 
Wingfield, president and owner of Bainbridge Island, Wa.-based Gravitec Systems Inc. 
USA and chairman of the American National Standards Institute (ANSI) Z359.1 
committee, which is promulgating a "family of standards" that will add to the existing 
ANSI fall protection standard and will include a new section on developing a fall 
protection program. 

Rescuing a suspended worker presents unique logistical challenges – such as high 
elevations and access-impeding obstructions – that can flummox emergency personnel, 
and Wingfield says he's aware of instances in which rescue personnel failed in their 
efforts to save a suspended worker who had survived the fall.

"Just because a truck has sirens and it's painted a bright color doesn't mean that all 
rescue personnel are trained in high-angle rescue," Wingfield said. 

The onus, Wingfield believes, is on the employer to ensure that the suspended worker 
is rescued quickly. That means "ensuring that for anyone who works at heights, there's 
a rescue plan."

How Prompt is Prompt?

Just how long a worker can remain suspended upright and motionless before suffering 
health consequences is a matter of some debate. In 29 CFR 1926.502, OSHA requires 
employers to "provide for prompt rescue of employees in the event of a fall," and the 
agency's 2004 bulletin points to research that indicates that "suspension in a fall arrest 
device can result in unconsciousness, followed by death, in less than 30 minutes."

Dunn points to the results of an Air Force study in which volunteers suspended in 
harnesses experienced adverse health effects in as little as 12 to 15 minutes.

"The volunteers passed out, their vital signs went south and they had to be medically 
rescued," Dunn said. 

Andrew Sulowski, P.Eng., M.Sc., founder of Toronto-based Sulowski Fall Protection and 
a board member of the International Society for Fall Protection, advises that rescues 
generally should be completed "in 15 minutes max," with one proviso.

"They should be done as quickly as possible but 100 percent safe for the rescue crew," 
Sulowski said.

The Construction Safety Council's Satti believes OSHA's confined space standard for 
exposure to atmospheric hazards that could cause oxygen deficiency provides some 
guidance.

"Anything more than 4, 5, 6 minutes and you're risking irreversible health effects," 
Satti said. "I would say to have somebody suspended no more than 3 to 5 minutes 
would be a responsible time for rescue."

But Satti also acknowledges that the 3- to 5-minute window is "a tough time to meet" 
for employers without a rescue plan in place.

"You'll take 3 to 5 minutes just looking at the guy trying to plan what to do," Satti said. 
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The revised ANSI Z359.1 standard for fall protection in general industry, expected to 
be published in 2006, suggests that 6 minutes "may be an appropriate time to look at," 
according to Wingfield. 

Still, Wingfield acknowledges that even the Z359.1 committee is struggling with 
defining the parameters of prompt rescue.

"Most of us in the business of rescue feel that it's less important to talk about the time 
and more important to talk about what's appropriate for the particular circumstance," 
Wingfield said. "I think there's a certain vagueness [in the definition of 'prompt rescue'] 
for a reason, because every scenario is different. There are so many variables to 
consider: Is the person conscious or unconscious? What's the body-holding device? Is 
the person suspended or is his body being supported by something in addition to the 
harness? It's up to employers, who have the responsibility of caring for the worker at 
heights, to identify the hazards and respond to them accordingly." 

Don't Leave Home Without One

If the responsibility lies with the employer to have a post-fall rescue system in place, 
what are the critical components of rescuing a suspended worker?

As obvious as it sounds, experts agree that the most important aspect of effective post
-fall rescue is this: Have a plan.

The lack of any form of a pre-conceived post-fall rescue plan not only puts the fall 
victim at risk but also puts rescuers in harm's way. 

"Whenever you have unplanned attempts to rescue, second or third injuries or fatalities 
are not uncommon," Satti noted.

Whether the plan calls for self-rescue, buddy rescue, a team approach or a dedicated in
-house rescue team, Wingfield stresses that simply having a written post-fall rescue 
plan takes some of the stress and chaos out of an already stressful situation, increasing 
the chances of a successful rescue. 

Rescue plans, Wingfield adds, don't have to be complex.

"It might be as simple as figuring out, 'Where's the articulated lift?' Or 'Where's the 
ladder?'" Wingfield said.

The revised Z359.1 fall protection standard will offer more specific guidance on 
designing a post-fall rescue plan, among other aspects of creating a comprehensive fall 
protection program. 

"I'm pretty confident it is the best standard in the world right now on how to create and 
maintain a fall protection program in general industry," said Wright, a Z359.1 
committee member.

A fall protection standard being developed for construction – ANSI A10 – will address 
rescue procedures for construction sites, according to Michael McCann, safety director 
for CPWR – Center for Construction Research and Training, the research and training 
arm of the AFL-CIO's Building and Construction Trades Department. McCann is a 
member of the ANSI A10 committee.

As a starting point, though, OSHA's 2004 bulletin encourages employers to implement 
a rescue plan that includes procedures for: 

Preventing prolonged suspension; •
Identifying orthostatic intolerance signs and symptoms; and •
Performing rescue and treatment as quickly as possible. •

The agency cautions that "some authorities advise against moving the rescued worker 
to a horizontal position too quickly," which "is likely to cause a large volume of de-
oxygenated blood to move to the heart, if the worker has been suspended for an 
extended period." This can lead to cardiac arrest. 

In a rescue situation, OSHA recommends continuous monitoring of the suspended 
worker for signs and symptoms of orthostatic intolerance and suspension trauma. The 
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possible signs and symptoms of orthostatic intolerance include faintness, nausea, 
breathlessness, dizziness, sweating, unusually low heart rate or unusually low blood 
pressure, paleness, hot flahes, "graying" or loss of vision or increased heart rate. 

If rescue can't be performed in a prompt manner, and self-rescue isn't an option, Dunn 
recommends having suspended workers keep their legs moving to "keep the blood 
pumping," reducing the risk of venous pooling. 

"That can help lengthen the time he has to hang there until rescue shows up," Dunn 
said. 

Wingfield notes that more and more fall arrest equipment is being designed to 
maximize the worker's health and safety during suspension. For example, some 
harnesses now come with additional leg loops to stand on while the worker is 
suspended in mid-air, providing "some additional relief from the harness," and fall 
arrest systems in general now are designed to be more conducive to leg movement 
during suspension, Wingfield says. 

Other products specifically designed for rescue include four-in-one pulley systems that 
give the rescuer a "four-to-one mechanical advantage," according to MSA's Apel.

"If you have a worker who weighs 200 pounds, rather than lifting 200 pounds, you're 
only lifting 50 pounds to make the rescue much easier," Apel said.

With that said, employers need to understand that buying rescue equipment isn't "as 
simple as a one-size-fits-all rescue kit," according to Apel. Employers need to do their 
homework to make sure their rescue equipment is compatible with their logistical 
demands.

The best way for employers to appraise their equipment demands, Apel concludes, is 
"to talk to the manufacturers."

"They're the experts and they can help you do that," he said.

The major safety equipment manufacturers also offer fall protection and post-fall 
rescue training, so "there's no need in today's market to crawl before you can walk. 
You can start off running, with a full fall protection program that includes rescue."

Rescue training courses also are available from safety consultants, rescue training 
companies and not-for-profit organizations such as the Construction Safety Council.

Practice Can Save Lives

Perhaps just as important as having a rescue plan in place is practicing the plan before 
a real-life fall occurs.

"Look at how often emergency personnel and firefighters practice and conduct drills," 
Satti said. "They never stop improving upon their readiness."

Unfortunately, Satti says, he doesn't see many construction companies "taking a 
mannequin and dropping it, and then taking a scissors lift, boom lift or some kind of 
self-retracting system to [simulate] a rescue. 

"Contractors should go through the physical motions of practicing a rescue," Satti said. 
"When they do that, they identify what works and what doesn't work."

Satti notes that safety picnics, safety days or other annual safety events typically held 
by larger construction firms are ideal for simulating post-fall rescue situations. Such 
events pose a "great opportunity" for employers to raise fall protection awareness, 
show workers the company is serious about fall safety and have some fun at the same 
time, Satti explains.

Simulating post-fall rescue scenarios is an integral part of what Wrights calls "pre-
planning" – making rescue situations a planned event rather than a chaotic event. Part 
of that pre-planning process also entails thinking about potential safe places for rescue, 
whether a worker would be lowered or raised to safety and other aspects of "workplace 
geometry and how that's going to affect rescue," according to Apel.
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The workplace geometry includes considerations such as what kind of obstructions are 
in the worker's fall path and whether a worker would have a clear path in the event of 
fall – which Wright believes are determinations that should be made by an OSHA-
defined "competent person," ideally a foreman or job superintendent – during a job 
safety analysis before a construction project begins.

Most fall protection experts will tell you that the best rescue strategy is to take every 
possible precaution to prevent workers from falling in the first place. But the reality is 
that falls happen, even on the work sites of the most safety-conscious employers, and 
a rescue plan is an essential component of a company's overall fall protection program.

"If you're not going to give your employees the skills to perform rescue," Satti 
asserted, "then you might as well not even put them in the harness at all.
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FALL PROTECTION ■ Responding to Emergencies

Introduction
If you or your employees work from exposed, elevated surfaces, you’re
probably familiar with the personal fall-arrest system and you know that it
can save your life if you use it properly. A personal fall-arrest system will
stop your fall, but what do you do after it stops your fall? Unless someone
can rescue you — or you can rescue yourself — a personal fall-arrest system
will leave you hanging in space, sometimes a long way from a safe level.

The important point is this: If a fall leaves you suspended in a personal fall-
arrest system, you must know how to rescue yourself or someone else must
know how to rescue you PROMPTLY. The reason? The pressure that results
from hanging in a body harness can constrict blood flow between your
lower extremities and your heart. If you can’t reduce the pressure
promptly, you could lose consciousness within minutes. A prompt rescue
can mean the difference between life and death.

Obviously, you should try to prevent emergencies so that you don’t have to
respond to them. Emergencies happen unexpectedly but you can prevent
most of them by identifying and then eliminating or controlling the haz-
ards that cause them. If an emergency does happen, you need a strategy for
responding to it promptly. The best way to develop such a strategy is
through a written emergency-response plan.

The purpose of this guide
If you’re an employer or an employee who works from exposed, elevated
surfaces, this guide will help you learn the following:

• What you can do to prevent fall-related emergencies

• How you can respond promptly to fall-related emergencies

Also, keep in mind: If you
are an employer, you must
describe in your fall
protection work plan the
method for the prompt
rescue of employees
suspended from personal
fall arrest gear, or 
how employees will
rescue themselves.
 See WAC 296-155-24505.
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What you can do to prevent emergencies
Identify the hazards that cause emergencies
The first thing you should do is look for fall hazards in the tasks that work-
ers do and the areas in which they work. Examples of hazardous tasks
include placing rebar, connecting steel beams, conducting exterior build-
ing maintenance, and working on roofs. Hazardous areas include holes in
roofs and floors, hoist areas, unprotected roof edges, and slippery or
unstable surfaces (including ladders and scaffolds).

Eliminate or control the hazards
After you identify fall hazards, you need to eliminate or control them so
that they won’t cause an emergency. For example, you can eliminate many
workplace fall hazards by placing rigid covers over holes, installing guard-
rails around unprotected roof edges, keeping walkways clean and slip-free,
and making sure that workers use ladders and scaffolds that will support
them and their equipment. Examples of methods for controlling task-
related fall hazards include warning lines, safety nets, positioning devices,
roof brackets with slide guards, and personal fall-arrest systems.
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How you can respond promptly if an
emergency occurs

The best way to ensure prompt, effective rescues is to develop a written emergency-
response plan. This is your strategy for responding to fall-related emergencies. It
doesn’t need to be a massive document; however, it should show that you’ve
thought about how to eliminate or control fall hazards and to ensure that work-
ers will know how to respond promptly if something goes wrong. At a minimum,
your plan should do the following:
• Establish emergency-response procedures
• Establish a chain of command
• Identify critical resources, including first responders, medical supplies, and

rescue equipment
• Require emergency-response training for those affected by an emergency

Establish emergency-response procedures
Every emergency-response plan should have specific procedures — preferably, in
writing — that describe what people must know and do to ensure a fallen worker
receives prompt attention. These procedures include the following:
• Reporting an emergency
• Rescuing a suspended worker
• Providing medical and first aid
• Evaluating what caused the emergency

Establish a chain of command
All employees should know their roles and responsibilities during an emergency;
however, one person must be responsible for managing the emergency, i.e.,
assessing its scope and directing the efforts of others. Make sure back-up person-
nel can take over for key players when they are absent.

Identify critical resources
Prompt rescues won’t happen without trained first responders, medical supplies,
and appropriate equipment. First responders include those who perform rescues
and provide medical services. They must understand the procedures in your
emergency plan, know how to administer first aid, and use rescue equipment.

Every worksite needs medical supplies for likely injuries. What medical supplies
are available for emergencies at your site? Are they appropriate for injuries that
are likely to occur? Be sure to store the supplies in clearly-marked, protective
containers and make them available to all shifts.

Identify on-site equipment that responders can use to rescue a suspended worker.
Examples include extension ladders and mobile lifts. Technical rescue equipment
— such as pulleys, winches, or brake tubes — may be necessary at some sites.

Always determine where and how each type of equipment would be effective in a
rescue effort. Make sure the equipment will permit rescuers to reach a fall victim,
that it’s available when rescuers need it, and that rescuers know how to use it. For
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example, will the longest available ladder reach a suspended worker? If not, what
equipment will reach the worker? When equipment is needed for a rescue, will
workers who know how to use it be available? Also, think about how seasonal and
environmental conditions will affect rescue equipment and those who use it:
Equipment that works well during the summer may not work during the winter.

Require emergency-response training
An effective emergency-response plan ensures that on-site workers know emer-
gency procedures, know how to use available rescue equipment, and — if neces-
sary — know how to contact off-site responders. Workers who use personal fall-
arrest systems and who work alone must know how to rescue themselves. Those
who work at a remote site may need a higher level of emergency training than
those who work near a trauma center or a fire department.

Responding to an emergency
A checklist for rescuing a suspended worker

When an emergency occurs
❏ If a suspended worker can’t perform a self-rescue, call the on-site emergency-response

team and get the appropriate rescue equipment.
❏ First responders should clear a path to the victim. Others should direct emergency person-

nel to the scene.
❏ Prohibit all nonessential personnel from the rescue scene.
❏ Talk to the worker and try to determine the worker’s condition.
❏ If the worker is accessible, provide comfort and check vital signs. If necessary, administer

CPR and attempt to stop bleeding.
❏ If the worker’s injuries are minor, proceed with the rescue. Only trained responders should

attempt a technical rescue.
❏ If the worker has severe injuries, contact emergency medical responders. Remember, 911

responders may not be able to accomplish prompt rescues.

After any emergency
❏ Report fatalities and catastrophes to WISHA within eight hours. Report injuries requir-

ing overnight hospitalization and medical treatment other than first aid to WISHA
within 24 hours.

❏ Document what went wrong, step by step.
❏ Identify all equipment that may have contributed to the emergency. Let a qualified person —

one who has the knowledge, the experience, and the demonstrated ability to resolve fall-
protection and rescue problems — examine the equipment. If the equipment was dam-
aged, repair or replace it. If the equipment contributed to the emergency, determine why
and how.

❏ Determine what caused the emergency. Be as specific as possible. Include dates, times,
environmental conditions, work processes, and persons involved.

❏ Review the emergency-response plan. Determine what procedures should be added or
changed to prevent similar emergencies. Revise the plan accordingly.
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Techniques for rescuing a suspended worker
If you use a personal fall-arrest system and are suspended as the result of a
fall, you must know how to rescue yourself or you must be rescued
promptly. Self-rescue methods include the foot wrap and the rappel. An
aided rescue involves at least one trained responder and equipment appro-
priate for the nature of the rescue.

A word of caution. If you use them properly, the rescue methods described
below may save your life. But you must first learn them and practice them
under the supervision of an experienced fall-rescue instructor.

Where do I find an experienced fall-rescue instructor?
Because we're a government agency, we can't recommend for-profit organi-
zations that offer fall-rescue instruction.

However, we can suggest you do one of the following:
• Ask your insurance carrier for recommendations.
• Ask for suggestions from a safety equipment supplier.
• Check community college course offerings.
• Search the World Wide Web.

What you should know about 911
If you’re working in a 911 service area, you can use this number to
request medical and other emergency services. Keep in mind, however,
that most 911 responders are not trained to rescue a suspended
worker. Calling 911, therefore, does not ensure a prompt rescue.

Self rescue
A personal fall-arrest system can save your life if you fall, but your harness
won’t hold you comfortably while you’re suspended. If you can’t relieve the
pressure it exerts on your legs, which constricts blood flowing back to your
heart, you could lose consciousness. The first thing you should do is relieve
the harness pressure; the foot wrap will relieve the pressure and allow you to
climb up or down for short distances. You should learn the foot wrap if you
use a personal fall-arrest system and if a fall could leave you suspended
more than 35 feet above a lower level. See How to do a foot wrap, Page 8.

You can use a foot wrap to lower yourself short distances. However, if you’re
suspended more than 35 feet and you need to descend quickly, the rappel is
the more effective method. See How to do a rappel, Page 9.

Aided rescue
Anyone who is suspended from a lifeline and can’t perform a self rescue
will need help from trained rescuers. Consider, for example, the worker
who has a heart attack and falls or a suspended worker who is injured as a

Self-rescue methods
include the foot
wrap and the
rappel.

Aided-rescue
methods include
pulley systems,
brake-tube systems,
and winch systems.
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result of the fall. Aided rescues involve trained rescuers and appropriate
equipment. Keep in mind the following in deciding what equipment is
appropriate:

❏ Can you use extension ladders, forklifts, or elevating platforms to per-
form aided rescues — or do you need technical rescue equipment?

❏ Will the equipment be available and ready to use when you need it?

❏ Can rescuers always reach a suspended worker with the equipment?

❏ Do rescuers know how to use the equipment?

If possible, use on-site equipment such as extension ladders, forklifts, or
elevating platforms for aided rescues. Only if this equipment isn’t available
or isn’t appropriate should you consider using technical rescue equipment.

Technical equipment appropriate for aided rescues includes pulley systems,
brake-tube systems, and winch systems. Each has advantages and disadvan-
tages.

Pulley systems
Pulley systems have been used for centuries to move heavy loads, so it’s not
surprising to find them used in rescue work. A properly rigged 4:1 system,
for example, takes about 60 pounds of force to raise a 200-pound person —
a task that one adult can accomplish easily. Pulley systems are safe, inexpen-
sive, easy to rig, and can raise or lower a suspended worker from any
height. However, you’ll need a long rope to make the system an efficient
one. For example, lowering a person 50 feet with a 4:1 system requires a
240-foot rope — four times 50 feet plus 40 feet as a safety margin. See How
to use a pulley system, Page 13.

Brake-tube systems
A brake tube uses rope friction — the rope wraps around the brake tube —
to lower a suspended worker. Brake-tube systems are inexpensive ($100 -
$200) and easy to set up. A brake-tube system will lower a suspended
worker from any height. It has no moving parts and lowers faster than
winch or pulley systems. Because they’re small and inexpensive, you can set
up brake-tube systems for more than one worker at a site. A brake-tube
system requires a rope twice as long as the working height plus 20 feet as a
safety margin. See How to use a brake-tube system, Page 14.

Winch systems
Winch systems have also been around a long time. Small gears provide the
mechanical advantage for these systems. Winch systems are easy to operate,
will raise or lower a suspended worker, and require little physical effort. A
manual winch with 20:1 gearing takes about 12 pounds of turning force to
raise a 200-pound worker — a task that one adult can accomplish easily.
However, an appropriately geared manual winch requires many turns of a
crank to lower a victim more than a few feet. Winch systems designed for
rescues are also expensive ($700 - $1,000), and aren’t practical if the rescue
distance is greater than 100 feet.
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How to do a foot wrap
Necessary equipment
• A personal fall-arrest system (including body harness, connectors, secure anchor, vertical lifeline,

lanyard, and a rope grab).

Fig. 1
Grasp the lifeline hanging below
you (that’s the trailing end).
Wrap it once under your right
foot starting from the inside,
then loop it over the top
of the foot.

Fig. 2
Stretch the lifeline
out horizontally
and step into
it with your left
foot.

Fig. 3
Raise the trailing end of the lifeline
and bring both parts together. You
have now created a loop that will
allow you to stand.

Fig. 4
Continue to hold on to the lifeline
with both hands and stand up.
This will relieve the pressure on
your upper legs. When you get
tired, you can shift back to a
sitting position. While waiting
for help, alternate between
sitting in the harness and
standing in the loop. You can
also distribute weight between
your feet and the harness.
To climb up or down short
distances, slide the rope
grab up (to climb up)
or down (to climb down);
 sit back down, grasp
another bite of rope,
then repeat the process.

See Definitions, Page 17 for an explanation of terms in italic.
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How to do a rappel
Necessary equipment
• A personal fall-arrest system, including body

harness, connectors, secure anchor, lifeline,
lanyard, and a rope grab

• Two carabiners

• Two eight-millimeter prussik loops
• A figure-eight descender compatible with

the diameter of the lifeline

Fig. 1
Take one of the two prussik loops
and spread it horizontally across
the lifeline.

Fig. 2
Make a three-wrap
prussik knot as follows:
Take the end of the loop
in your right hand and
push it through the eye of
the loop in your left
hand. Do this three more
times, then pull the tail
of the loop down firmly
to tighten the knot.

Fig. 3
Clip a carabiner into the
tail of the prussik loop and
into the rappelling
attachment on your
harness. Slide the prussik
knot up the lifeline toward
the rope grab to remove any
slack in the prussik loop.

Fig. 4
Grasp the lifeline hanging
below you (the trailing
end) and do a foot wrap.
(See How to do a foot
wrap, Page 8.)

See Definitions, Page 17 for an explanation of terms in italic.
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How to do a rappel, continued

Fig. 5
Stand up in the lifeline. Slide
the prussik knot up the
lifeline so that it touches the
rope grab. If the knot doesn’t
reach the rope grab, you will
have to sit down in the
harness, do another foot
wrap, then stand up again
so that you are closer to the
rope grab.

Fig. 6
When you have reached
the rope grab, attach your
descender to the lifeline.
Grab the lifeline and bring
it together so that it forms
a loop at approximately
shoulder level. Feed the
lifeline loop through the
larger eye of the descender.

Fig. 7
Slip the loop over the
smaller eye of the
descender. (Make
sure the smaller eye
is pointing toward
the ground.) The
loop will ride up
against the base of
the larger eye.

Fig. 8
Clip a carabiner to your
rappel attachment and
through the small eye of
your descender. Lock off
the descender as shown in
Fig. 9
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How to do a rappel, continued

Fig. 9.
Lock off the descender by
grasping the trailing
end of the rope and
sliding it between the
leading end of the rope
and the large eye of the
descender.

Fig. 10
Do a foot wrap. (See How to
do a foot wrap.)

Fig. 11
Stand up in the lifeline and
grasp the prussik knot (you will
be transferring your body weight
to the descender).

Fig. 12
Slide the prussik knot
down the lifeline to the top
of the descender.
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How to do a rappel, continued

Fig. 13
Slide the rope grab
down to the top of
the descender. Sit
down again. Your
weight will be off the
prussik loop. Unclip
the prussik loop and
remove it.

Fig. 14
The full weight of your
body is now transferred
to the descender. Undo
the foot wrap.

Fig. 15
Remove the prussik
loop from the
lifeline.

Fig. 16
Unlock the descender. Descend to
a safe area, sliding the rope grab
down the lifeline with you.
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How to use a pulley system
Necessary equipment
(Make sure the equipment is rated for rescue work and has at least a 5,000-pound load capacity.)

• A large pad to protect the rope and to
reduce friction over an unprotected edge

• Two pulleys

• Two carabiners
• A rope long enough to accomplish

the rescue, plus additional length as
a safety factor

Fig. 1
Connect the leading end of the
pulley system to an anchor
with at least a 5,000-pound
load capacity. Be sure to
place the rope pad under
the ropes; the pad protects
the ropes and reduces
friction. Lower the
trailing end of the
system to the
suspended
worker.

Fig. 2
 Attach the pulley carabiner
on the trailing end of the
system to the D-ring on the
body harness. (Here the worker
attaches it to the D-ring
connector on his back.
You can also attach the
trailing end to the rappel
attachment on the
front of a body
harness.)

Fig. 3
Begin raising the worker
until he can reach and
unlock the rope grab
on the fall-arrest
system.

Fig. 4
After the worker has
unlocked the rope grab,
lower or raise the
worker to a safe
landing area.

See Definitions, Page 17 for an explanation of terms in italic.
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How to use a brake-tube system
Necessary equipment
• A brake tube and a connector (that will connect the brake tube to a secure anchor)
• A personal fall-arrest system (including body harness, rope grab, and a lifeline). Make sure the

lifeline is at least twice as long as the distance from the anchor to the landing area plus an
extra 20 feet.

Fig. 1
Locate an appropriate anchor. It must support at
least 5,000 pounds and it must be directly above the
suspended worker.

Fig. 2
Turn the locking sleeve on the brake tube
counterclockwise to unlock it. Slip the leading edge of
the rope through the opening and lay it over the top of
the shorter tube and under the longer tube.

Fig. 3
Begin wrapping the rope around the longer tube.

Fig. 4
Wrap at least 6 wraps of rope around the longer tube,
then tie a half hitch around the smaller tube.

See Definitions, Page 17 for an explanation of terms in italic.



15

FALL PROTECTION ■ Responding to Emergencies

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa a aaaaaaaaaaaaaaaaaaaaaFig. 5
Add another half hitch around the smaller tube.

Fig. 6
Push the locking sleeve forward and screw it
clockwise into the threaded member until it is tight.

Fig. 7
The brake tube is ready to connect to an appropriate
anchor. You can use the leading end of the rope as the
lifeline component of a personal fall-arrest system. If
a worker falls, the rope grab will arrest the fall as if
the lifeline were attached directly to a standard
anchor; the worker can then be lowered to a safe
landing.

Fig. 8
Brake-tube system
supporting a suspended
worker. (The worker
isn’t shown in this
illustration.) Be sure
to place a pad between
the roof edge and the
lifeline to protect the
lifeline from abrasion
and to reduce rope
friction.

How to use a brake-tube system, continued
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How to use a brake-tube system, continued

Fig. 9
Once a fall has been arrested, another worker must lower the suspended worker to a safe area.
First, unscrew the locking sleeve completely and begin unwrapping the half hitches. Keep a
firm grip on the trailing end of the rope at all times. After you have removed the half hitches,
lock the sleeve again.

Fig. 10
Slowly release the trailing end of the rope by letting it slip through
your fingers. This should lower the suspended worker. If the
rope does not move, unlock the sleeve and unwrap one turn of
rope from the longer tube. If the rope slides too easily, add a wrap
around the longer tube.
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Definitions
Aided rescue
Rescue work that requires one or more trained responders and appropriate
equipment to retrieve a suspended worker. The type of equipment depends
on the nature of the rescue. Equipment ranges from ladders and lifts to
pulley, brake-tube, and winch systems.

Anchor
A secure point of attachment for lifelines, lanyards, or deceleration devices.
Anchors must be capable of supporting a minimum load of 5,000 pounds
per worker (or designed, installed, and used under the supervision of a
qualified person).

Body harness
Straps that one wears to distribute fall-arresting forces over the thighs,
waist, chest, shoulders, and pelvis. Attaches to other components of a
personal fall-arrest system.

Brake-tube system
An aided-rescue system that uses rope friction to lower a suspended worker.
The brake tube is easy to set up and is relatively inexpensive ($100 - $200).
A suspended worker can be lowered from almost any height, and the
device has no moving parts. Brake-tube systems are effective only for lower-
ing and require a rope twice as long as the working height plus an extra 20
feet as a safety margin.

Carabiner
A type of connecting component.

Connectors
Devices that couple (connect) components of a personal fall-arrest system.

D-ring
A type of connector; usually an attachment point on a body harness.

Descender
A device for rappelling that controls one’s descent along a lifeline.

Emergency-response plan
An employer’s strategy for dealing with fall-related emergencies. It estab-
lishes that an employer has evaluated fall hazards, developed procedures to
treat an injured worker or rescue a suspended worker, acquired appropri-
ate supplies and equipment, and trained workers appropriately.

Foot wrap
A self-rescue method that will relieve harness pressure on a suspended
worker.
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Lanyard
A flexible rope, strap, or webbing that connects a body harness to a decel-
eration device, lifeline, or anchor.

Lifeline (vertical)
A flexible line that attaches directly to person’s body harness, lanyard, or
deceleration device at one end and to an anchor at the other end.

Personal fall-arrest system
A system designed to stop a single worker from free falling to a lower level.
System components include an anchor, connectors, a body harness, and
may include a lanyard, deceleration device, or lifeline.

Prussik knot
A type of sliding hitch knot tied with a short loop of rope.

Prussik loop
A short loop of rope that is attached to a lifeline with a prussik knot.

Pulley system
A technical aided-rescue system that will raise or lower a suspended worker.
Pulley systems are inexpensive, easy to rig, and safe to use. But they require
a long rope to be most efficient.

Qualified person
One who has a recognized degree, certificate, or professional standing, or
who has successfully demonstrated the ability to resolve fall-protection and
rescue problems.

Qualified first-aid person
One who has current first-aid training by the American Red Cross or an
equivalent provider.

Rope grab
A deceleration device that moves along a vertical lifeline. The device auto-
matically engages and locks on the lifeline when a worker falls.

Rappel
A self-rescue method that one can use to descend a fixed rope.

Self-rescue
Methods that a suspended worker can use to reach a safe level without
assistance or to relieve pressure from a body harness.

Winch system
A technical aided-rescue system that will raise or lower a suspended worker.
Winch systems are easy to operate and require minimum physical effort to
raise or lower a suspended worker.
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Just imagine...resources at your fingertips! 
We can help you improve the safety and 
health of your workplace. 
 
If you’re an employer in Washington State, you must provide a safe and healthy 
workplace for your employees. For example, you must have a written safety program 
that covers the work your employees perform. 
 
We’re here to help you meet these requirements of the Washington Industrial Safety 
and Health Act (WISHA).  Here are a few of our services: 
 
Onsite Consultations 
Learn about workplace safety and health requirements. A safety consultant from the Department 
of Labor and Industries will come to your business and analyze your employee safety and        
accident prevention programs.  Call your local L&I office or 1-800-4BE-SAFE. 
 
Training Resources and Helpful Guides 
Access online guides to help your write your accident prevention program or meet requirements 
for personal protective equipment. You’ll also find online safety and health training modules and 
other training resources. Visit www.LNI.wa.gov/wisha/ollearn/wishauniversity.htm. 
 
Safety and Health Video Library 
The largest safety and health video library in the United States is available to you. You’ll find a 
complete description of every video on our web site: www.LNI.wa.gov/wisha/videocat/default.htm. 
Your only cost to use the library is return postage (using a traceable carrier). 
 
To request videos: 
Call: 360-902-5444 or 800-574-9881 (toll-free); fax: 360-902-5675 
 
Governor’s Industrial Safety and Health Conference 
Discover the latest tools, technology and strategies for workplace safety and health. For          
registration information, visit www.LNI.wa.gov/wisha/gov-conf/default.htm or call 1-888-451-2004. 
 
 
 
 

Take advantage of the information and training on our web site:  www.LNI.wa.gov/wisha. 

www.LNI.wa.gov/wisha/gov-conf/default.htm
www.LNI.wa.gov/wisha/ollearn/wishauniversity.htm
www.LNI.wa.gov/wisha/videocat/default.htm
www.LNI.wa.gov/wisha
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How Can I Get Help from L&I? 

L&I offers a no-fee consultation service that is separate from compliance. WISHA consultants will 
come to your business and evaluate your workplace for compliance with WISHA workplace safety 
and health rules. If the consultant finds a serious hazard, you must correct it, but the consultant 
will not fine you. To arrange for consultation services at your business, call a regional office listed 
below and ask for the WISHA Consultation Supervisor. You may also call 1 -800-4BE-SAFE to 
speak with central office staff. 

Region #    Counties    Telephone Number 

1 Island, San Juan, Skagit, Snohomish, Whatcom 425-290-1300 

2 King 206-515-2800 

3 Clallam, Jefferson, Kitsap, Pierce 253-596-3800 

4 Clark, Cowlitz, Grays Harbor, Klickitat, Lewis, 
Mason, Pacific, Thurston, Wahkiakum 

360-902-5799 

5 Adams, Benton, Chelan, Columbia, Douglas, 
Franklin, Grant, Kittitas, Okanogan, Walla Walla, 
Yakima 

509-454-3700 or 
Toll-free: 1-800-354-5423 

6 Southeast Adams, Asotin, Ferry, Garfield, Lincoln, 
Pend Oreille, Spokane, Stevens, Whitman 

509-324-2600 or 
Toll-free: 1-800-509-8847 

Take advantage of the information and training on our web site:  www.LNI.wa.gov/wisha. 

www.LNI.wa.gov/wisha

	Blank Page
	Blank Page
	Blank Page
	Blank Page
	Blank Page

