ANSI/ASSE 7359, the national voluntary consensus
fall protection equipment standard for general
industry, is considered a benchmark standard, one
that has been incorporated into many industrial fall
protection programs. It was last updated in 1999,
and then only with minor editorial revisions. The
five new standards—which will be available soon as
the ANSI/ASSE Z359 fall protection code—contain
many important new requirements. This article
highlights those changes and additions, which will
affect many U.S. employers, workers, SH&E profes-
sionals, manufacturers and other stakeholders.

ANSI/ASSE Z359: A Family of Standards

The scope of ANSI/ASSE 7359 has expanded
beyond fall arrest into other work applications. The
five standards encompassed by the new code con-
tinue to adhere to the “systems approach” of the
original 1992 edition:

©7359.0: Definitions and Nomenclature Used for
Fall Protection and Fall Arrest

07359.1: Safety Requirements for Personal Fall
Arrest Systems, Subsystems and Components

©7359.2: Minimum Requirements for a Compre-
hensive Managed Fall Protection Program

©7359.3: Safety Requirements for Positioning and
Travel Restraint Systems

©7359.4: Safety Requirements for Assisted Res-
cue and Self-Rescue Systems, Subsystems and
Components

Z359.0: Definitions & Nomenclature

This standard functions as a dictionary of special-
ized terms compiled from the other four standards. It
defines each of nearly 150 terms used throughout the
code, from “activation distance” to “working line.”

Z359.1: Safety Requirements
for Personal Fall Arrest Systems,
Subsystems & Components

This standard contains product design criteria
and test procedures for fall arrest components, sub-
systems and systems.

Key Changes
Several key changes have been made to Z359.1.
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1) Gate strength requirements have increased
for snaphooks and carabiners. The 1999 standard
requires a test for 220 Ib force against the gate face
and 350 Ib force against the side of the gate. The gate
mechanism may not disengage from the nose of the
snaphook or carabiner. The new standard increases
the strength requirement to 3,600 Ib in all directions
of potential loading to the gate. Test procedures will
change to exert static loads on the gate face, gate side
and from inside the gate outward, forcing the gate
away from the nose of the device.

2) The standard now includes a front attach-
ment element for fall arrest. The current standard
states that only the dorsal (back) D-ring may be used
for attachment of a personal fall arrest system. The
revised standard now includes attachment of the fall
arrest system to a front-mounted D-ring, located
approximately in the area of the sternum. However,
connection at the front D-ring is limited to systems
that restrict free fall distance to 2 ft or less and limit
the maximum fall arrest loads on the front D-ring to
900 Ib of force or less. This arrangement will be par-
ticularly useful in products selected by climbers and
rope access workers.

3) The standard includes additional testing and
warnings for twin-leg shock-absorbing lanyards.
Concerns over potential misuse of twin-leg shock-
absorbing lanyards prompted additional test
requirements and warnings for these products,
which were not mentioned in the 1999 version. The
new standard includes a 5,000 1b static test of the
joint between the two lanyard legs.

The standard also requires that the product label
include a warning to attach only the center
snaphook to the back D-ring of the harness. More
warnings will be included in user instructions, such
as a warning not to attach the unused leg of the lan-
yard to any point on the harness except attachment
points specifically approved by the harness manu-
facturer for that purpose.

Z2359.2: Minimum Requirements
for a Comprehensive Managed
Fall Protection Program
This entirely new standard is directed at
employers and SH&E professionals rather than
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product manufacturers. The new program standard
contains detailed requirements for a comprehensive
fall protection program.

The scope of this new comprehensive fall protec-
tion program standard identifies the standard as a
guideline for employers with new or existing fall
protection programs. The purpose of a comprehen-
sive program is to:

eidentify, evaluate and eliminate (or control) fall
hazards through planning;

eensure proper training of personnel;

eensure proper installation and use of fall protec-
tion and rescue equipment;

eimplement safe fall protection and rescue proce-
dures.

7359.2 does not apply to the construction indus-
try (SIC Division C), which is currently served by
ANSI A10.32-05.

The standard emphasizes endorsement of the
employer’s fall protection program by company man-
agement. Its sets out clear, unambiguous duties and
responsibilities for each program participant, includ-
ing employers, program administrator, qualified per-
son, competent person, authorized person, competent
rescuer, authorized rescuer and trainers. Training also
is defined for each role in the organization, as are the
requirements for the trainers themselves.

Training & Evaluations

Training—from administrators, safety engineers
and supervisors to at-risk workers and rescue per-
sonnel—is addressed extensively in this standard.
This focus is based on years of experience among the
7359 Committee members and their firmly held
belief that without proper training fall protection
equipment and procedures are inadequate to the
task of reducing worker injury and death.

To that end, Z359.2 sets new goals for achieving
improved training practices throughout the indus-
try. It incorporates by reference ANSI Z490.1,
Criteria for Accepted Practices in Safety, Health and
Environmental Training. Together, Z359.2 and
7490.1 provide employers with a comprehensive
roadmap to enhanced fall protection training.

Fall Protection Procedures

This section details general and specific require-
ments for fall protection procedures. The procedural
scheme is based around the fall hazard survey
report, which is to be written by a trained safety pro-
fessional at the qualified person or competent per-
son level. The report will identify each fall hazard at
the work location, then recommend appropriate
controls for each identified fall hazard.

Fall Protection Hierarchy

In descending order of preference, the hierarchy
is as follows:

*Elimination or substitution. For example, elimi-
nate a hazard by lowering the work surface to ground
level, or substitute a process, sequence or procedure so
that workers no longer approach a fall hazard.

ePassive fall protection. Isolate or separate the
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hazard or work practice from workers through the use
of guardrails or by covering exposed floor openings.

eFall restraint. Secure the worker to an anchor
using a lanyard short enough to prevent the work-
er’s center of mass from reaching the fall hazard.

eFall arrest. This includes systems designed to
stop a worker’s fall after a fall has begun.

* Administrative controls. These work practices
or procedures signal or warn a worker to avoid
approaching a fall hazard.

Design Requirements for
Fall Protection Systems in New Facilities

This section addresses concerns for the control of
fall hazards in new facilities by going upstream—to
the architects and engineers who design new plants,
factories and other buildings. The standard provides
guidelines for designers to eliminate or control fall
hazards during the facilities planning stage, when
the cost of doing so is the least burdensome to build-
ing owners and occupants. This is a concept widely
taught yet rarely practiced in the building industry.
ANSI 7359.2 enters into the record a practical, cost-
effective method to reduce fall hazards in new build-
ings that will influence safety practices for the next
generation.

Anchor Systems

7359.2 establishes strength criteria for various fall
protection anchors, simplifying in one standard the
design requirements for fall arrest, horizontal lifelines,
work positioning, travel restraint and rescue systems.

Fall Arrest
eNoncertified anchor: 5,000 Ibf static strength.
*Certified anchor: designed, selected and in-
stalled by qualified person; static strength two times
maximum arresting force.

Work Positioning
*Noncertified anchor: 3,000 Ibf static strength.
*Certified anchor: static strength two times fore-
seeable force.

Restraint & Travel Restriction
*Noncertified anchor: 1,000 Ibf static strength.
*Certified anchor: static strength two times fore-
seeable force.

Rescue Systems

*Noncertified anchor: 3,000 Ibf static strength.

*Certified anchor: static strength five times the
applied load.

In each case, anchors are divided into two cate-
gories—certified and noncertified. Certified anchors
are those that have been selected under the supervision
of a qualified person who documents—by a process of
testing or analysis by a nationally accepted engineering
methodology—and attests to their capacity.

Noncertified anchors are those that a competent
person can judge to be capable of supporting the
predetermined anchor forces prescribed by the stan-
dard. Fall protection systems connected to noncerti-
fied anchors must, in all cases, limit potential free fall
distance to 6 ft or less and be equipped with an ener-



gy-absorbing device that limits maximum arrest
forces to 900 Ib or less.

Rope Access

7359.2 addresses—for the first time in a national
consensus standard—the system of work referred to
as rope access. Rope access is a growing practice
involving skilled rope techniques to access work
while suspended vertically. The standard recognizes
and codifies basic principles for this work practice,
including the use of two rope lines and the need to
operate as a multiworker team. Thus, the standard
breaks new ground, bringing rope access within the
fall protection community and adding national
recognition to this important practice.

Rescue Procedures

No fall protection program would be complete
without provisions for prompt rescue after a worker
has fallen and remains suspended, unable to evacu-
ate him /herself to a safe working level. Planning for
prompt rescue means getting to the rescue subject
within 6 minutes after an accidental fall. This takes
planning and coordination.

If the rescue plan calls for assistance by profes-
sional rescue services, such as the fire department or
local search-and-rescue teams, then advance plan-
ning is needed. Involvement of outside services log-
ically must occur before an actual emergency, and
should include a documented plan and written con-
firmation by the rescue agency.

If an in-house rescue team is in the plan, then
team members must be trained and equipped for the
task, including regularly scheduled simulations and
documented plans and instructions for their use.

Incident Investigations

A comprehensive managed fall protection pro-
gram also should include requirements for incident
investigation in the event of accidental death, injury
or property damage. To be effective, these investiga-
tions must be conducted promptly, with well-estab-
lished reporting procedures and documented results.

Evaluating Program Effectiveness

Regular evaluation of the effectiveness of the
managed fall protection program is a critical compo-
nent in eliminating and controlling fall hazards. This
involves a continuous process of building on pro-
gram strengths and correcting deficiencies. The eval-
uations should examine the program to determine
whether it has accomplished its objectives and
whether they have been achieved according to the
written program. Part of continuous improvement
includes regularly scheduled program reviews and
drills, such as rescue drills.

Z359.3: Safety Requirements

for Positioning & Travel Restraint Systems
This is another all-new standard. It establishes

minimum design and test requirements for equip-

ment used in work positioning and travel restraint.
Before examining the product requirements, let’s

review what these terms mean:

*Work positioning is defined as “supporting a
worker on a vertical surface while working with
hands free.” Work positioning systems are designed
to prevent a fall from occurring. When a fall hazard
is present, positioning systems must be used in con-
junction with a separate and independent personal
fall arrest system.

eTravel restraint is defined as “limiting a work-
er’s travel in such a manner that s/he cannot reach a
fall hazard zone.” Restraint systems do not support
a portion of the worker’s weight. They are used only
on walking /working surfaces with a slope between
0 and 18.4 degrees.

Full-Body Harnesses

Full-body harnesses must meet the requirements
of ANSI 7Z359.1 for fall arrest. In addition, the work
positioning and travel restraint attachment elements
(D-rings) must withstand a dynamic strength test
consisting of a 3.3 ft free fall with a 220 Ib test weight.

Work Positioning & Travel Restraint Lanyards

Lanyards under this section must be designed
and tested to withstand a static load of 5,000 1b force
without breaking.

Z359.4: Safety Requirements for
Assisted-Rescue & Self-Rescue Systems,
Subsystems & Components

Another entirely new standard, this document
includes minimum design and test requirements for
equipment used in rescue and retrieval of workers
after a fall.

This new standard establishes requirements for
design, performance, marking, qualification, instruc-
tion, training, use, maintenance and removal from
service of products used in rescue and evacuation.
Equipment covered includes connectors, harnesses,
lanyards, anchorage connectors, winches/hoists,
descent control devices, rope tackle blocks and self-
retracting lanyards with integral rescue capability.

The standard is directed at rescue systems used in
preplanned rescue applications for one to two persons
at a time where a fall hazard exists. Exceptions include
construction, sports-related activities, rope access res-
cue techniques used by certified rescue technicians or
other tasks that already have established national con-
sensus standards. A competent person must deter-
mine suitability of equipment in this standard for
activities conducted in hazardous atmospheres.

The standard does not preclude trained rescue
professionals, such as fire service rescue teams, from
using the equipment when desired. However, the
standard is not specifically intended for products to
be used in emergency rescue situations where equip-
ment is covered by other standards, such as NFPA
1983 Standard for Life Safety Equipment.

As far as system requirements, for a one-person res-
cue system, capacity is 130 to 310 Ib; for a two-person
rescue system, capacity is 160 to 600 Ib. In addition, con-
nectors must meet the requirements of ANSI Z359.1.

Full-Body Harnesses
Harnesses under this section must meet all
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Fall Protection: Systematic Approach Is Key

of work-related injuries and fatali-

ties. Like many other hazards,
addressing falls in the workplace
requires a multidisciplinary strategy.
“Fall protection is very complex,”
explains Tracey Riepenhoff, managing
principal of L]B Inc. in Lima, OH. “A
big part of the challenge is getting all of
the people who need to be involved
involved to address the issues.”

It’s further complicated by the fact
that people often think just in terms of
anchorages. “The reality of putting
together an overall effective program is

Falls continue to be a leading cause

“Essentially, it's ‘how are we protecting
our employees from a fall.” Fall
restraint, she continues, is about keep-
ing the worker from reaching the edge
so that s/he never goes through a fall.
“To help people visualize this concept,
we sometimes talk in terms of a dog
leash—it holds you back from the
edge,” she says.

“Fall arrest/anchorage is about pro-
tecting the worker should a fall occur,”
she explains. “S/he would experience
forces through the whole body and then
be hanging there waiting for rescue.
People also need to keep in mind that

more than just putting up anchorages,”  there are two elements of a rescue:
she says. “You also have to make sure
that your workers are adequately
trained. You have to make sure you
have the proper policy in place. And
with respect to fall arrest, you have to
address rescue, something that often
gets overlooked.”

Terminology is another area where
confusion can enter the equation. It's
best to use fall protection as an all-
encompassing term, Riepenhoff says.

the anchorage—meaning it held the
worker down to safety.”

Look for Hazards &
Involve, Train Employees

cation and assessment play a crucial
role in fall protection. According to
Riepenhoff, prioritizing the hazards

Understanding Anchorages

At ASSE’s Safety 2007 conference, Tracey Riepenhoff delivered a session titled “Fall
Protection: Certified vs. Noncertified Anchorages.” During the session, she explained the
limitations and risks involved with using both certified and noncertified anchorages.

When considering how to protect an employee from a fall, Riepenhoff said it is impor-
tant to understand the differences in the five types of anchorages: fall arrest, work position-
ing, travel restraint, horizontal lifeline and rescue. (ANSI Z359 defines each type and
provides distinct loading requirements for each.) In all cases, Riepenhoff noted, “if a solu-
tion with anchorages and PPE is chosen, it is critical to fully understand the requirements
for and differences between certified and noncertified anchorages of all types.”

According to ANSI Z359, a certified anchorage is one where there is documentation
that the system meets the requirements of the standard and where the anchorage is
identified and the system designed by a qualified person. A noncertified anchorage is one
that a competent person can judge to be capable of supporting the predetermined
anchorage forces and that incorporates an energy-absorbing device.

Riepenhoff explained that a competent person is one who identifies existing, foresee-
able and predictable hazards and has the authority to take prompt corrective measures to
eliminate such hazards. Other responsibilities include supervision of work at heights, inspec-
tion of equipment and training of authorized persons. She explained that with ANSI Z359’s
definition of noncertified anchorages, competent persons will be asked to take on the
added responsibility of “judging” what is capable of supporting specific loading criteria.

Beyond the type of anchorage and whether you are using the certified or noncertified
anchorage approach, Riepenhoff noted that many factors must be considered when eval-
uating a structure for anchorage loading. These include vertical and horizontal loads, pre-
determined fixed loads and variable loads. In addition, one must consider the “bad day”
scenario—what would happen if the competent person selected a noncertified anchorage
that could not support the required load? What is the mode of failure of the structure? Is
it a steel structure that might show some yielding first before complete collapse? What
might be hit in the path of the fall that could cause additional injury to the worker?
What about a failure that causes the release of hazardous materials—as in the case of an
attachment to a filled pipe? What kind of downtime would be involved to repair the
structure and how would that affect production or deadlines? Given all these factors, she
advised that serious consideration must be given to the training, tools and responsibilities
given to the competent person in the use of a noncertified anchorage.

“When abatement includes anchorages and PPE, a full understanding of the require-
ments is critical,” Riepenhoff concluded. “These requirements are not only about structur-
al capacity of the anchorages and their supports, but include other important issues such
as total fall distance, equipment inspection and compatibility, training and procedures.
While it may not be possible to have all anchorages certified by a qualified person, it is
important to enlist a qualified person to prepare documentation and provide guidance to
competent persons.”
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There’s the fall itself and the ‘rescue’ by

worker. But then you have to rescue the

Like most safety efforts, risk identifi-

identified is a key element of that
process. “We can look at equipment
and facilities and know where a typical
worker needs to get to, but it's always
important as you are assessing the haz-
ards to understand, for example,
whether the worker has to get up there
monthly, every 5 years, every day. So
it’s not just about identifying the haz-
ards, but also about prioritizing them.”

Prioritizing also helps keep the task
manageable. “Fall protection can be
overwhelming when you begin to
identify all of the hazards,” Riepenhoff
cautions. “So the message has to be
that you can’t fix every hazard over-
night. But if you identify them and
prioritize them, then you can systemat-
ically work through that list toward
making the workplace safer.”

Involving the at-risk employees is
also important, she says. “If you can
involve them not just in identification
but also in the process of determining
the best solution, they will accept it
more willingly.”

You also have to be sure they know
how to recognize and respond to fall
hazards. “It really comes down to train-
ing,” Riepenhoff says. “Employees
need to know how to recognize and
acknowledge when they are in a situa-
tion of risk. If they are properly trained
to identify the risk and know that an
overall program is in place, they will
systematically know what to do when
they encounter a fall hazard.”

Selecting the Best System

So what questions should be asked
by an SH&E practitioner addressing a
fall protection project? Riepenhoff offers
these as good starting points: 1) Do we
have the right people in the organiza-
tion properly trained at all levels? 2) Do
we have a policy in place that addresses
how we are going to deal with fall haz-
ards? 3) Have we identified the fall haz-
ards that exist at our facility? 4) Are we
systematically abating those hazards in
a prioritized way?

Riepenhoff also points to the new
ANSI 7359.2 standard as a key re-
source. “The standard is about a com-
prehensive managed fall protection
program,” she explains. “It provides a
guidance tool to help those involved
understand what goes into an effective
program. It addresses all of the ele-
ments, from policy to training to haz-
ard identification and abatement, to
rescue—the whole gamut of things that
you need to be thinking about to devel-
op an effective program.”



requirements of ANSI Z359.1 for full-body harness-
es. The dorsal (back) D-ring is suitable for rescue
applications unless otherwise prohibited by the
manufacturer. Other rescue/retrieval attachments
must meet the following criteria:

3,600 Ib static load test;

edynamic test with a 2.0 ft free fall distance with
a 220-1b test weight.

Evacuation Harnesses

Evacuation harnesses are for rescue only, not for
fall arrest. They must securely hold the body
whether the person is conscious or unconscious.
Body support must be accomplished by a combina-
tion of webbing straps supporting the body around
the shoulders and thighs.

Rescue Lanyards & Anchorage Connectors

These components of the rescue system must
meet the applicable requirements for lanyards and
anchorage connecting devices in ANSI Z359.1.

Self-Retracting Lanyard Component
with Integral Rescue Capability

These devices must meet several key criteria:

eengage in rescue mode at any time;

enot possible to inadvertently change to or from
rescue mode;

eraise or lower with minimum 3:1 mechanical
advantage;

ein rescue mode, automatically stops and holds a
load if rescuer relinquishes control;

efeatures a means to stabilize device during use
in rescue mode;

emay be manually operated or powered with
speed control and manual back-up;

estatic strength of 3,100 lbf;

emust raise, lower and hold the load while carry-
ing 125% of maximum capacity and 75% of mini-
mum capacity.

Synthetic Rope Tackle Block

Several criteria must be met:

esynthetic rope with minimum breaking strength
of 4,500 Ib tensile;

estatic strength of 3,100 lbf;

eable to withstand a 2 ft free-fall with a 220-Ib
weight and continue to function;

ecan raise, lower and hold a load;

efeatures a secondary brake to prevent uncon-
trolled lowering;

*has a minimum mechanical advantage of 3:1.

Descent Devices

The standard contains several criteria for these
devices as well:

esingle and multiple-use devices;

eautomatic and manually controlled;

edescent speed between 1.6 ft/sec and 6.6 ft/sec;

estatic strength of 2,700 lbf;

eable to withstand a 2 ft free-fall with a 220-Ib test
weight and continue to function;

emust be able to lower at a controlled rate;

emanually controlled devices must stop descent

if control is released or if excessive pressure is
applied (panic grab).

Traditional sports-climbing descenders, such as
figures-of-eight and racks are outside the scope of
this standard.

Personnel Hoists

These hoists must meet several key criteria:

emanually operated or powered by an external
power source;

espowered units must have manual back-up
cranking capability;

eraise and lower with a maximum force to oper-
ate of 30 1b;

estatic strength of 3,100 Ib exerted at termination
of the line on the drum.

Functional criteria include 1) the ability to stop
and hold a load; and 2) a back-up brake system.

The Value of the New Fall Protection Code

The ANSI 359 Fall Protection Code addresses a
critical need for guidance in creating fall protection
programs. Delineation of clear lines of authority and
responsibility, detailed job planning and expanded
training requirements are key among its guidance.
The scope of the standards has expanded as well to
include additional work tasks and equipment types.
Lastly, the ANSI Z359 Fall Protection Code improves
strength and performance of products intended to
protect worker safety and health. ®

COMING SOON:
ANSVASSE 2359

ANSI/ASSE Z359.0-2007
Definitions & Nomenclature Used For Fall
Protection & Fall Arrest

ANSIIASSE Z359.1-2007
Safety Requirements for Personal Fall Arrest
Systems, Subsystems & Components

ANSIIASSE Z359.2-2007
Minimum Requirements for a Compre-
hensive Managed Fall Protection Program

ANSIIASSE Z359.3-2007
Safety Requirements for Positioning &
Travel Restraint Systems

ANSIIASSE Z359.4-2007

Safety Requirements for Assisted-Rescue
& Self-Rescue Systems, Subsystems &
Components

5 Standards, 1 Price

©$299 ASSE members

¢$379 AIHA / ACHMM members
*$459 Nonmembers

ASSE Order #E-Z359-PKG (electronic);
#2359-PKG (hard copy)
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