Occupational Health and Safety Code 2009 Part 41
Explanation Guide

Part 41 Work Requiring Rope Access

Highlights

Occupational rope access work includes “industrial rope access work” that involv:
double rope technique in industrial settings. “Non-industrial rope access wo
uses single rope technique in activities such as mountaineering, ca¥
climbing, and the requirements for this type of rope access work af
workers involved, not the clients.

* Section 808 requires an employer to develop a written occupati
safe work plan and section 809 describes its elements.

al rope acce

» Section 811 describes the elements to be included i
practices.

» Sections 821 and 822 deal with worker resc

» Section 823 recognizes industrial rop guidelines used in the

United Kingdom (IRATA), the U lia (ARAA). Employers

» Section 826 requires industrial ro cess workers to have the applicable skills
and practical experiénce ibed in the certification guidelines
published by IRAT
one or more of the ¢

n-industrial rope access workers to have the applicable
anuals and guidelines published by the Association of

t references many European standards for equipment.
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Introduction

“Rope access” work involves rope-based techniques for gaining access to, or working at,
work locations that are difficult or impossible to access by other means. For the purposes of
the OHS Code, occupational rope access work is divided into two categories:

Occupational rope access

Industrial rope access work

= Generally at height

= Uses a working line and safety line in
combination with a full body harness combination with
having a sternal or chest attachment i i
point ountaineering, caving and

=  Mountaineering-type devices are used
to ascend, descend, and traverse izontally on snow, ice or rock

=  Suited to work on tall building, atrie Jes rope access climbing on
bridges, roadside cliffs, shafts, ial structures such as climbing
and odd-shaped structures stc
steeples, domes and pyram
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Industrial rope access work

As a method of working at height, industrial rope access techniques can be used as
an alternative to scaffolds, man lifts, and elevated work platforms. The techniques
are best used for light to medium tasks such as

* inspection and testing — surveys, non-destructive testing,

* maintenance and repair — sealant installation, replacing cladding and glazing,
* cleaning and painting — jet spray, spray/roller/brush painting, and
» geotechnical work — surveying, rockfall prevention.

Industrial rope access systems are quick to assemble and disassemblg
small number of workers for a relatively brief period of time. Thu
“man-risk” hours is kept to a minimum.

There is a small but growing industry in Alberta provi

addresses the needs of this industry.

Non-industrial rope ac

professionally certified
- ACMG), guides iny,
education courses in ro
at sport climbing walls

The equip nes”these workers use, and their dependence on
imari features for their safety, makes compliance with the fall
Part 9 of the OHS Code impossible or dangerous. Part 41
s industry.
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General requirements

Exemptions

Section 805

The industrial-type fall protection requirements of Part 9 do not apply to wor
involved in training for occupational rope access work or performi
rope access work. These workers may use equipment and practices ot
specified in Part 9 i.e. the equipment and practices described in Part 41.

Section 806

Workers involved in emergency rescue services or #
emergency rescue are not bound by the requirements . Hhis exemption
allows rescue personnel to use equipment and practices
this Part; it does not exempt rescue personnel
and practices. The equipment and practice ective measure
of worker safety and address the unique h e situation presents.

Section 807

In situations such as wing
complies with Part 9, o
Part 41 (including all

combination of the req

er can use a fall protection system that
ope access system that complies with
ements). It must be one or the other, not a
e two Parts.

that differentiates and distinguishes occupational
rk to which industrial fall protection techniques apply i.e.
ply to systems that are used for descent purposes only, or
orker is raised or lowered by others. In these cases, the
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Rope access safe work plan

Section 808 3 metre fall height

An unusual possibility of injury exists if the injury may be worse than an injury from
landing on a solid, flat surface. Examples include falling onto exposed rebar,
stairway, or the top of a fence.

Sections 809 and 810 Components of the plan

The purpose of the rope access safe work plan is to have the e
variety of issues that will help ensure the safety of workers invo
access work. Section 8 of the OHS Regulation requires that thede

equipment and rescue procedures are ide
applicable to all work sites is accep employer can create a

e hazards likely to be

Before occupational rg at a work site, a written hazard
assessment as requireg : t be completed. This helps to establish the

appropriateness of usin 0 niques, identifies hazards, and should help

plan needs to describe the rope access system that will be
at workers use the correct equipment, that the correct
at the system is set up correctly.

escribing the duties of each member of the work team helps workers understand
hat they are responsible for, and what they are not. The duties assigned must be
consistent with the workers’ level of training and skills.
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All personal protective equipment must be listed in the plan. This is not limited
solely to rope access equipment. If respiratory protective equipment, protective
eyewear, crampons, avalanche transceiver, etc. are required to perform the work
safely, then this personal protective equipment needs to be specified in the plan.
Listing this equipment in the plan serves as a check that each hazard identified in the
hazard assessment has, to the extent necessary, been addressed by some type of
personal protective equipment. The list can also serve as an equipment checklis
ensure that all the correct personal protective equipment has been take
site.

The emergency response plan is an essential part of the overall plan.
not only with the direct hazards associated with working at height
other hazards identified in the hazard assessment. For example, wh
plan in the event of extreme weather, a fire, a medical emergency, et

Section 811 Safe work practices

The employer is responsible for developin
that ensure that the work is performed sa
each of the topics listed in this section.

ork practices
1ces must include

Section 812 Instruction of

Workers must be traing afe work plan and the practices and
e theif personal safety while using the rope

de the procedures to assemble, maintain,

ent to perform their work activities. Requirements specific
ers in occupational rope access techniques are described in
rope access work and section 841 for non-industrial rope
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Section 813 Tools and equipment

In many cases, the greatest danger of occupational rope access work is the dropping
of tools on workers below the work area. To guard against this, small tools such as
hammers and drills, weighing up to 8 kg, must be securely attached to the rope
access worker’s harness by lanyards. Alternatively, small items should be carried i
a bucket or bag securely attached to the worker’s harness.

face, or where the reaction from the tool could unbalance the work
should be pre-drilled or clamped on to the work face and the tool att

Equipment weighing more than 8 kg should be fitted
system secured to an independent anchor. Anchors a
equipment should be clearly identified to avoid co Wi ose used to
support workers.

Section 814 Equipment com

ected e.g. carabiners and
t compromising equipment
nt that components be compatible with
i.e. high heat, corrosive, exposed to

Compatible system components
harness D-rings, ropes and asce
function or worker safety. Jigi

the environment in whi
welding spatter, etc.
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Low stretch (static) and high stretch (dynamic) rope

Section 816 Same diameter of rope

Having rope of the same diameter allows for worker self-rescue because ascenders,
descenders and other hardware are compatible with either rope. If the working and
safety lines are inadvertently reversed, rope adjustment hardware will be unaffe
and continue to function properly. While it is recognized that Jai
sometimes being used as the safety line in combination with standard 1
grabs, doing so limits or altogether prevents a worker from performin
The ability to perform self-rescue is considered to be a key element
rope access work.

Section 817 Standards for low stretch (stati

Efficiency in descending, ascending and, to some ext i e place for
any length of time, depends on the elongatio

low stretch kernmantle rope. However,
substantial dynamic load exists e.g. w,

ere the possibility of a
g techniques, a dynamic

mark is considered ac & purpose of this Code, as is rope bearing the
UIAA label. The CE
manufacturing : a he requirements of one or more European

: 1998, Personal protective equipment for the prevention of falls
etch kernmantle ropes, applies to low stretch textile rope of
from 8.5 mm to 16 mm in diameter, for use by persons in
uding all kinds of work positioning and restraint, for rescue and in
stretch kernmantle ropes are defined as Type A and Type B.
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Kernmantle rope is a textile rope consisting of a core enclosed by a sheath. The core
is usually the main load-bearing element and typically consists of parallel elements
that have been drawn and turned together in single or multiple layers, or of braided
elements. The sheath is braided or woven and protects the core from, for example,
external abrasion and degradation by ultraviolet light.

Type A rope is designed for general use by persons in rope access including all ki
of work positioning and restraint, rescue and caving. Type B rop
performance than Type A rope, requiring greater care in use.

is of a 1

Type A rope has the following performance characteristics:
* elongation (stretch) must not exceed 5 percent under test conditig
» static strength without terminations — at least 22 kN
» static strength when terminated with a knot or other method - at
» fall arrest peak force must not exceed 6 kN under the i

NFPA Standard 1983

rope must have
10 percent at 10 percent
* the breaking strength of light u st 4500 Ibs-force (20 kN)

* the breaking strength of e must be at least 9000 Ibs-force (40 kN)

= general use rope iameter of not less than 2 in. (13 mm) and not
more than 5/8 in. (1
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Section 818 Standards for high stretch (dynamic) rope

For compliance purposes, the rope must bear the mark or label of a nationally
accredited testing organization such as CSA, UL, SEI, etc. as evidence that the rope
meets the requirements of at least one of the listed standards. Rope bearing a CE
mark is considered acceptable for the purpose of this Code, as is rope bearing th
UIAA label. The CE mark — Conformite Europenne — indicates that the comp
manufacturing the product has met the requirements of one or mere Euro
directives. A UIAA label cannot be used unless the rope already bearsa

CEN Standard EN 892

the Standard as rope that is capable of arresting the fr:
mountaineering or climbing with a limited peak force.

Dynamic rope has the following performa
* static elongation must not exceed 10 opes, 12 percent in half
ropes, and 10 percent in twin rop
* dynamic elongation cannot e g 'the first drop of each test
sample

ntaineering and Climbing Equipment — Dynamic Ropes,
et all the requirements of CEN Standard EN 892 plus an

n attachment point of a harness. Cow’s tails are used to connect the
orker’s harness to the safety line via a back-up device and to the working line via
ascender. Cow’s tails should be able to withstand any dynamic forces that may be
mposed on them in case of a fall.
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While manufactured cow’s tails are available, and therefore subject to a
manufacturer’s testing and quality assurance programs, many rope access workers
create their own from short lengths of rope. If a cow’s tail is made of rope (some are
made of webbing), it must be made of dynamic kernmantle rope. The rope must be
approved to CEN Standard EN 892: 2004 or UIAA Standard 101: 2004. Readers are
referred to the explanation for section 818 for information about these standards.

If a cow’s tail is not made of dynamic rope, it must be approved to £LEN Stan

Standard allows lanyards to be made of synthetic fibre rope, wire g
chain and limits their overall length to 2 m. Lanyards made fro
ropes or webbing must be able to sustain a force of at least 22 kN wit
tearing or rupture of any lanyard element. The force ap
metallic material is 15 kN.

Section 820 Removal from servic
It is important that there is a proce at defective or suspect
ot get back into service
eer or the manufacturer.
ut up or broken before being
ieved and used again.

without inspection and approva
Any equipment considered to be
disposed of, to ensure that

2 depends on the speed of rescue and the care given to the
rescue. As a result, the work site should be regularly
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Unfortunately, a worker suspended in an upright position with the legs dangling in

a harness of any type is subject to what has come to be known as “suspension
trauma”. This is one of the reasons that the fall protection plan must include rescue
procedures.

Suspension trauma death is caused by orthostatic incompetence. A soldier standin
almost motionless at attention for a long period of time and then fainting is
example of the problem. What happens with ortostatic incompetengce is that
circulation of blood is reduced because the legs are immobile and the
upright position.

Gravity pulls the blood into the lower legs, which have a very large
Enough blood eventually pools in the legs that return blood flow tc
the heart is reduced. This causes blood supply problems for both tf

person is horizontal, blood from the legs flows back to ¢
the body.

0 a horizontal
a'by pushing down
ontal or slightly leg-high

While suspended in a harness however, t
position. Fall victims can slow the onset
forcefully with the legs, by positioning
position, or by standing up.

However, the design of the harness;
fall injuries may preven

nts used, and the presence of
The suspended worker faces several

problems:

(1) the worker is suspe i ure with legs dangling;

(2) the safety harness . ssure on leg veins, compressing them and
reducing blo

(3) the har upright position, regardless of consciousness.

y to minimize the dangers of suspension trauma. Time is
suspended worker may lose consciousness in as few as

d long enough to lose consciousness, rescue personnel must
ich a person or the rescued worker may die anyway. This
eath is apparently caused by the heart’s inability to tolerate the abrupt
blood flow to the right side of the heart after removal from the harness.
urrent recommended procedures are to take from 30 to 40 minutes to move the
ictim from kneeling to a sitting to a laying down position. A physician should
xamine the rescued victim. Among other things, the reduction in blood flow while
suspended can affect the kidneys and lead to permanent damage. For more
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information about suspension trauma, readers are referred to the sources listed
below.

A motionless, suspended victim suggests serious injury and a rescue must be
performed quickly. A non-breathing, motionless victim must be ventilated within
four minutes of when they stop breathing in order to prevent irreversible brai
damage. If a work platform or man basket is suspended from a crane or hoist, a
protection plan must be in place for the rescue of the occupant(s) i
the crane or hoist is unable to lower the work platform or man basket.

For more information

www.hse.gov.uk/research/crr htm/2002/crr02451.htm
Harness suspension: review and evaluation of existin
comprehensive review of the topic, prepared for the
United Kingdom)

www.cdc.gov/elcosh/docs/d0500/d000568/d000568.h
Will your safety harness kill you?

Industrial rope access

Industrial rope access work is defin the OHS Code as work activities at height

it locations. In some cases, the cost or difficulty of
ss can be prohibitive. Rope access tends to be at its most
bection and similar light to medium duty tasks such as
surveys, non-destructive testing,

’pair — sealant installation, replacing cladding and glazing,

ng — jet spray, spray/roller/brush painting, and

irveying, rockfall prevention.

1al rope access system as required by the OHS Code requires two
independently anchored vertical lifelines. One lifeline provides a means of primary
pport to the suspended worker — the working line. The other line provides backup
ecurity to the suspended worker should the working line fail or there is an
equipment malfunction — the safety line. Both lifelines are used in conjunction with a
full body harness and other ascent and descent devices whereby the suspended
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worker, responsible for his or her own progression, can access a work area by means
of ascent, descent or traversing the lifelines.

Safe work practices

Section 823 Recognized safe work practices

by any one of the referenced organizations and could create uns
workers.

While some employers may feel that this requirement p
employer can do in terms of safe work practices, th york practices
constitute industry recognized best practices, have p. after many
years of use, take the guesswork out of what an , and create
a defined minimum standard against w, O ations can be
assessed.

Section 824 Conflicting r ements

The requirements of some efe publications listed in section 823 may
conflict with the req the Code. This section clarifies which
requirement takes prea

Kers'per team

ms of at least two, one of whom should be competent to

competency

petent rope access workers require a combination of both training and
ractical experience hours. Competent workers must be adequately qualified,
itably trained, and have sufficient experience to perform their work safely.
orking a minimum number of hours at height helps ensure that workers meet the
third component - sufficient experience — of the competency requirement.
Documenting those hours in a logbook (see section 827) provides a record to

41 -14



Occupational Health and Safety Code 2009 Part 41
Explanation Guide

employers of the practical experience hours a worker has gained while working at
height.

Despite adopting the safe work practices of the Industrial Rope Access Trade
Association (IRATA), the Society of Professional Rope Access Technicians (SPRAT)
and the Australian Rope Access Association (ARAA,) and the technical skills an
practical experience hours of these organizations, worker certification by th
organizations remains optional at this time for industrial rope acces

optional, employers can employ non-certified workers
assess a worker’s competency against the st ire
those requirements. This is the same work: ollowed elsewhere
in the OHS Code.

The employer is responsible for
access work have the skills referre
assigned. The OHS Code consi

propriate to the level of work
r to be competent if the worker meets the

s some type of qualification, usually earned
, training course, etc., or a combination of

ich a worker is considered to be “adequately qualified”;

e worker must have training that is appropriate to the tasks,
ill be performed or used. The employer is responsible for
g and deciding if a worker is suitably trained. The employer should be
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(3) with sufficient experience to safely perform work without supervision or with
only a minimal degree of supervision — determining whether a worker has

sufficient experience to safely perform work is the employer’s responsibility. A
worker’s qualifications, training and experience are no guarantee that work will
be performed safely. The employer should be able to justify the basis on which a
worker is considered to have “sufficient experience”.

In cases where an employer is unable or unwilling to assess the c
worker planning to perform industrial rope access work against t
worker performing industrial rope access work would be considered
requirements if the worker possessed a valid certificate from

(a) IRATA, appropriate to the level of work being performed,
(b) SPRAT, appropriate to the level of work being performed, or
(c) ARAA, appropriate to the level of work being performed.

An employer in the situation described could simply re

Worker logbooks are a mandatory i i ial rope access workers.
The logbook concept is an essenti industrial rope access. A
worker’s logbook should be cons an employer or prospective
employer can use to verify andsg work history of the rope access worker.

The logbook should clé¢
as well as the access te¢

 duration and nature of the work performed
ed by the worker. Given the freelance nature

a new type of requirement for the OHS Code. Part 31 of
at commercial divers maintain a personal logbook of their

, including access method — the nature of the task performed e.g.

uctive testing (NDT), inspection, window cleaning or painting, as well

rief description of the access method used e.g. vertical rope work,
traversing, fall arrest climbing, equipment maintenance, etc.

) the type of structure worked on — e.g. flare stack 30 m tall, high rise building 100
m tall, etc., and
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(d) hours worked - this includes only those hours worked using rope access
techniques including rigging, equipment maintenance and inspection. Work
using fall arrest methods is of relevance only if used in combination with rope
access. The number of hours logged will not necessarily be the number of hours
spent at the worksite or the time shown on time sheets.

The rope access supervisor or worksite manager must sign each logbook entry.

Although not required by this section, the logbook can also be use
documenting the rope access and other training that an industrial
worker receives.

Section 828 Maximum arrest force, clearance

The behaviour of load components in the system, such

of a second), peak dynamic
worker’s fall is arrested. The maximum
posed during fall arrest in Alberta is

efore considered safe but, as was discovered during the
> following conditions:

arresting force is applied upwards through the pelvic area;
s physical condition is sufficient to withstand such a jolt; and
of the maximum arresting force is limited to a fraction of a

v is prevented from striking a lower surface that could cause injury, unless
ting this possibility exposes the worker to other greater hazards; and
) the swing-fall hazard is minimized.
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Section 829 Anchorage strength

Anchors should be unquestionably reliable i.e. “bomber” or “bomb-proof”. The
strength of all anchors should be not less than 16 kN per worker attached. However,
where this is not practicable, an anchor can be “de-rated” to have an ultimate loa
capacity of two times the estimated maximum arresting force created by a fall in
direction of the rope pull.

Section 830 Safety line

An industrial rope access system as required by the OHS Co
independently anchored vertical lifelines. One lifeline provid

e suspended
area by means

fety line to be connected
1l body harness. Unlike a
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Figure 41.1 Example of set-up used in industrial rope access work

Working Line

Rope Grab

Rope Grab
(back up)

Lanyard
Assembly

Work
Positioning
Harness

Decender

ards — lateral impact

firy to a worker’s head during industrial rope
access Wor, 2Cti be worn. The type worn may vary based on
y to sustain a lateral impact to the head or not. For
strial protective headwear intended for use where there is
lateral impact to the head must meet the requirements of
dards. Lateral impact occurs when an object strikes the
ection other than directly above. The headwear must be of the
pe of work being performed.
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CSA Standard 794.1

CSA Standard 794.1-05, Industrial Protective Headwear, applies to headwear intended
to protect the heads of industrial workers. The Standard defines the areas of the head
that are to be protected and includes basic performance requirements for impact
protection, object penetration, stability and dielectric properties (the ability of a
material to resist the passage of electric current).

The Standard divides protective headwear into three Classes a

intended use:

(a) Class G (General Use) — this Class is intended to provide workers w
against impact and penetration. This headwear is non-conducti
a 2200 V dielectric-strength test. This protective headwear
protection against electric shock.

(b) Class E (Electrical Trades) — this Class is intended

d Z89.1-2003, American National Standard for
sed at the workplace. The ANSI Standard
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(b) Class E (Electrical Trades) — this Class is intended to reduce the danger of contact
exposure to high voltage conductors and must pass a 20,000 V dielectric-strength
test.

(c) Class C (Conductive — no electrical protection) — this Class is designed specifically for
lightweight comfort and impact protection. This Class is usually manufactured
from aluminum and offers no dielectric protection.

ANSI types and classes are combined to provide products classified as, Type I,

peak.
CEN Standard EN 12492

CEN Standard EN 12492: 2000, Mountaineering equipment
Safety requirements and test methods, specifies safety reg

The Standard requires a helmet

* to have a retention system wi
The helmet must have a chin st

= to be ventilated, and

= to be able to withsta
rear of the helmet. T

UIAA Standard 106

2 ttaineering and Climbing Equipment — Helmets, requires
that the [Ithe requirements of CEN Standard EN 12492 but that the
mitted to the headform during testing be limited to 8 kN

831(2) Helmet standards — lateral impact unlikely

the possibility of lateral impact to the head is unlikely, the headwear can meet the
equirements of one of the standards listed in this subsection. Because helmets
designed for lateral impact protection are subjected to impact tests to the crown, the
majority of the standards listed in subsection 831(1) also appear here. Readers
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should refer to that subsection for information about each of those standards. The
only standard not included in that subsection but which appears in this subsection is
CEN Standard EN 397: 2006, Industrial safety helmets.

This Standard specifies physical and performance requirements, methods of test and

marking requirements for industrial safety helmets. The mandatory requirements

apply to helmets for general use in industry. This Standard requires the followin

a helmet:

* ventilation holes in the helmet shell are optional

* the helmet must be able to withstand a specified impact force delivere
of the helmet. The force transmitted to the headform must not exceg

» the chin strap must open when subjected to a force ranging bet
N

* optional requirements include a low temperature test, very h emperaty
test, electrical resistance, lateral deformation, and mo

n 150 an€

Section 832 Headwear retention system

To ensure that the protective headwear re rker"s"head despite his or
i headwear must have a
three separate points of

her position or orientation while wo
retention system. The retention sys
attachment to the helmet shell an

Section 833 Wor

The employer must en

ses, the full body harness must bear the mark or label of a
esting organization such as CSA, UL, SE], etc. as evidence that

ness bearing a CE mark is considered acceptable for the purposes of
s is a full body harness bearing the UIAA label. The CE mark —
ite Europenne — indicates that the company manufacturing the product has
et the requirements of one or more European directives. A UIAA label cannot be
sed unless the full body harness already bears a CE mark.
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Each of the listed harness standards recognizes the use of a sternal attachment point
for rope access work.

NFPA Standard 1983

NFPA Standard 1983: 2006, Standard on Fire Service Life Safety Rope, Harness and

Hardware, as a Class III harness. A Class III life safety harness is one that faste

around the waist, around the thighs or under the buttocks and is designed for reg

where two-person loads may be encountered and inverting may oce

life safety harness must meet the following requirements:

* all webbing, stitching and riveting must withstand a tensile test
Ibs-force without failure

» fibre used in the construction of the harness, including webb
labels must have a melting point of at least 400°F

* drop testing is done in accordance with ANSI Stan
manikin

CEN Standard EN 361

CEN Standard EN 361: 2007, Personal prote equipment a s from a height —
Full body harnesses, specifies the require s, marking, information
supplies by the manufacturer and p harnesses. Drop testing
involves both feet first and head 4i mass through a free fall
distance of 4 m.

ANSI Standard Z359.1

ANSI Standard Z359 equirements for personal fall arrest systems,
requirements for the performance, design,
training, inspection, use, maintenance, and
removal frg ice full body harnesses, lanyards, energy absorbers,
|l arresters, vertical lifelines, and self-retracting lanyards

rest systems for users within the capacity range of 130 to

35 Standards

or compliance purposes, the connector must bear the mark or label of a nationally
ccredited testing organization such as CSA, UL, SEI, etc. as evidence that the
connector meets the requirements of at least one of the listed standards. A connector
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bearing a CE mark is considered acceptable for the purposes of this Code, as is a
connector bearing the UIAA label. The CE mark — Conformite Europenne — indicates
that the company manufacturing the product has met the requirements of one or
more European directives. A UIAA label cannot be used unless the connector
already bears a CE mark.

CEN Standard EN 362

CEN Standard EN 362: 2004, Personal protective equipment against fa
Connectors, specifies the requirements, test methods, instructions
marking for connectors. Connectors according to this Standard are

Standard 363 respectively. Lanyards with connectors as terminatio
EN Standard 354.

strength test of at least 15 kN wit
CEN Standard EN 12275

CEN Standard EN
requirements and test
connectors used in

safety requirements and test methods for
cluding climbing. This Standard defines

“connector” pened, allowing a mountaineer to link himself
or herself ¢ li 0 an anchor. Connectors are classified as types B
(basic cé connector), K (Klettersteig connector), A (specific anchor

onnector, excluding anchor connectors), Q (screwed gate

IAA Standard 121: 2004, Mountaineering and Climbing Equipment — Connectors,
equires that the connector meet all the requirements of CEN Standard EN 12275 and
for type K connectors, additional strength and dimensional requirements are
imposed.
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CSA Standard Z259.12

CSA Standard 7259.12-01 (R2006), Connecting Components for Personal Fall-Arrest

Systems, sets out design and performance requirements, test methods, and

requirements for marking and labelling individual connecting components used as

part of a personal fall arrest system (PFAS). This Standard applies to compone

that are

(a) used in the interconnection of a complete unit referred to in O
Standards and/or projected Standards related to PFAS;

(b) intended to be used as the primary single link to a permane
connector; and

(c) intended to be used as a primary attachment point betweg
subsystems, as described and certified under other Standards rela

two or
to PFAS.

components of a personal fall arrest system. To comply ‘Wi andard, only
i i be used as
interconnecting hardware in fall arrest sys
be acceptable for use, their gates require
to open.

fing components to
utive, deliberate actions

NFPA Standard 1983

Chapter 5 of NFPA Stan
Harness, and Hardware,
connectors such as buc
(a) load-bearing hard

andard on Fire Service Life Safety Rope,
g and performance requirements for
ap-links. In terms of strength performance,

36 Acceptable styles of carabiners

uto-locking and auto-closing carabiners reduce the likelihood of a carabiner being
nintentionally left open, resulting in a potential worker injury or death. However,
this type of carabiner may not be appropriate in all situations e.g. manipulating a
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screw-gate carabiner while wearing welding gloves or cold weather gloves/mittens
can be much easier than trying to manipulate a self-locking, self-closing carabiner
under the same conditions. As a result, screw-gate type carabiners that lock
manually are acceptable for use in industrial rope access systems.

Non-locking carabiners are not allowed for use in industrial rope access systems.

Section 837 Ascenders

An ascender is a rope adjustment device which, when attached to an
appropriate type and diameter, locks under load in one direction a
the opposite direction. Ascenders are normally used to ascend the
position the worker on the working line.

one Or more
elihood that

Ascenders used in industrial rope access systems must
of the listed standards. Compliance with these standar

an ascender will accidentally detach from the line/rope a of damage
to the line/rope when in use.
Typically there are two types of ascen i ccess system. The first is

used to connect the worker directly
a foot loop to aid climbing, and
additional security. Ascenders sh
detached from the line and
minimized during use.
result to either the asce;

that cannot be accidentally
n so that the risk of damage to the line is
should be avoided, as damage could

must bear the mark or label of a nationally
as CSA, UL, SEI, etc. as evidence that the

idered acceptable for the purposes of this Code, as is an
A label. The CE mark — Conformite Europenne — indicates
tfacturing the product has met the requirements of one or
ives. A UIAA label cannot be used unless the ascender already

EN Standard EN 567: 1997, Mountaineering equipment — Rope clamps — Safety
quirements and test methods, specifies safety requirements and test methods for rope
lamps for use in mountaineering, including climbing. A rope clamp is a mechanical
device which, when attached to a rope or an accessory cord of appropriate diameter,
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locks under load in one direction and slips freely in the opposite direction.

UIAA Standard 126

UIAA Standard 126: 2004, Mountaineering and Climbing Equipment — Rope Clamps,
requires that the ascender meet all the requirements of CEN Standard EN 567 plus
an additional safety requirement that applies to rope clamps used for self-belayin

NFPA Standard 1983

Chapter 5 of NFPA Standard 1983: 2006, Standard on Fire Service Life
Harness, and Hardware, specifies design, labelling and performance
ascent devices. Ascent devices must withstand a tensile test of not 1
force without failure when tested in manner of function.

Section 838 Back-up devices

Back-up devices are used to attach the wor e event of a
failure of the working line or loss of co -up devices are
intended to lock on to the safety line with: ophic damage to the line
and also to absorb the limited sho i cur. The device acts to

bnsidered acceptable for the purposes of this
the UIAA label. The CE mark — Conformite

ore European directives. A UIAA label cannot be used
\lready bears a CE mark.

2002, Personal protective equipment against falls from a height —
ed type fall arresters including a flexible anchor line, specifies the
ts, test methods, marking, information supplied by the manufacturer and
ackaging for guided type fall arresters including a flexible anchor line which can be
cured to an upper anchor point. A “guided type fall arrester” travels along an
nchor line, accompanies the user without requiring manual adjustment during
upward or downward changes of position, and locks automatically on the anchor
line when a fall occurs. A “flexible anchor line” may be a synthetic fibre rope or a
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wire rope and is to be secured to an upper anchor point.

CEN Standard EN 567

CEN Standard EN 567: 1997, Mountaineering equipment — Rope clamps — Safety
requirements and test methods, specifies safety requirements and test methods for rope
clamps for use in mountaineering including climbing. A rope clamp is a mechani
device, which, when attached to a rope or an accessory cord of approp
locks under load in one direction and slips freely in the opposite direct

jate diam

UIAA Standard 126

UIAA Standard 126: 2004, Mountaineering and Climbing Equipme
requires that the back-up device meets the requirements of CEN S
plus an additional safety requirement that applies to r
belaying.

ANSI Standard Z359.1

ANSI Standard Z7359.1-2007, Safety requi
subsystems and components, establishes re
marking, qualification, instruction, in use, maintenance, and
removal from service of connector yards, energy absorbers,
anchorage connectors, fall arrest i i nd self-retracting lanyards

comprising personal fall arrest syste users within the capacity range of 130 to
310 pounds (59 to 140 kg

arrest systems,
he performance, design,

Section 839 Des

orker to the working line and to control descent.
e worker control over the speed of descent and should not
to the working line when braking. If the worker loses
st stop the worker or allow only a slow, automatically
e hands-off position. In addition, descenders should not
ion of the rope sheath when suddenly clamped onto the
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For compliance purposes, the descender must bear the mark or label of a nationally
accredited testing organization such as CSA, UL, SEI, etc. as evidence that the
descender meets the requirements of at least one of the listed standards. A descender
bearing a CE mark is considered acceptable for the purposes of this Code. The CE
mark — Conformite Europenne — indicates that the company manufacturing the
product has met the requirements of one or more European directives.

Standard EN 341

Standard EN 341: 1997, Personal protective equipment against falls

his or her own or assisted by a second person.

For a Class A descent device, the descent ve
m/s and 2 m/s. In the case of hand operat
m/s after the control device is released. D
be almost constant.

he descent velocity must

NFPA Standard 1983

Chapter 5 of the NFPA
Harness, and Hardware,
descent devices. Desce
Ibs-force without perm
failure. Both

Standard on Fire Service Life Safety Rope,
g and performance requirements for
ithstand a tensile test of not less than 1200
and not less than 5000 lbs-force without
manner of function.

vody harness in combination with other devices during
eering, caving and canyoning activities requiring the use of rope access

) climbing on artificial structures designed and built for the purpose of sport
climbing.
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Non-industrial rope access work includes the work activities of mountain guides,
professionally certified mountain guides (Association of Canadian Mountain Guides

- ACMG), guides involved in caving, workers involved in delivering outdoor
education courses in rock and ice climbing and glacier travel, and workers who work
at sport climbing walls and gyms.

Section 840 Safe work practices

Safe work practices used in non-industrial rope access work must be appt
Director of Inspection. A Director of Inspection is a member of the g
Employment and Immigration, appointed by the Minister under
OHS Act.

At the time of publication of this Explanation Guide, the
considered to present acceptable and appropriate safe y
safe work practices does not mean that workers must

e or more of
the organizations that prepared the publications.

(a) Alberta Employment and Immigrati i echnical Handbook for
Professional Mountain Guides (Ju by the Association of
Canadian Mountain Guides (A i t of safe work practices
suitable for safeguarding ineering and canyoning
activities that involve the use o
ice, and/or rock. The teclhmie

ques while climbing on snow,
ills described in the Handbook are intended
ovide a variety of tools by which to

olumbia and Alberta (March 2003) published by the Canadian Cave
rvancy, and the British Columbia Cave Rescue Companion Rescue Workshop
(2005) published by British Columbia Cave Rescue as providing a set of safe
work practices suitable for safeguarding workers during caving activities
involving rope access techniques. Jointly, these publications present clear and
simple standards for workers guiding groups through caves.

41 -30



Occupational Health and Safety Code 2009 Part 41
Explanation Guide

Since the OHS Code concerns itself with worker safety and not safety of the client,
only those portions of the referenced publications that deal with worker safe work
practices are applicable.

The referenced publications present safe work practices that have been approved b
a Director or Inspection as providing workers with an appropriate level of saf
Other practices may be equally acceptable but must be reviewed bya Direct
Inspection and then approved in writing. The referenced publice
benchmark against which other safe work practices will be judged
purposes.

publications. A second advantage is that the legislati
order to include another organization’s or employer
practices becomes a policy and administrative matter.

Copies of the ACMG publications can be p ased b
The Association of Canadian Mount ui

Box 8341

Canmore, Alberta
Canada T1W 2V1
Phone: (403) 678-2885 F
acmg@acmeg.ca

The other refere
publishing

nce pub ns are Available from the organizations responsible for

competency

> considers a worker to be competent if the worker meets the
ee conditions:

) adequately qualified — the worker has some type of qualification, usually earned
through a formal education program, training course, etc., or a combination of
education and practical experience. With certain exceptions such as professional
designations e.g. professional engineer, nurse, physician, etc.,, or other legal
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requirement involving qualifications, the employer is responsible for evaluating
and deciding if a worker is adequately qualified. The employer should be able to
justify the basis on which a worker is considered to be “adequately qualified”;

(b) suitably trained — the worker must have training that is appropriate to the tasks,
equipment, etc., that will be performed or used. The employer is responsible for
evaluating and deciding if a worker is suitably trained. The employer should be
able to justify the basis on which a worker is considered to be “suitably traine
and

(c) with sufficient experience to safely perform work without supe

worker’s qualifications, training and experience are no guarantg
be performed safely. The employer should be able to justify the
worker is considered to have “sufficient experience”.

explanation to section 840.

Sections 842 and 843 Fall f chorage strength

Forces are created primarily by a , while lead climbers generate
the greatest forces, second : oduce significant loads. Since measuring
the actual load is a comp : many variable, means for measuring
the relative severity of - loads or force have been devised. Fall
of a fall.

Fall factor j§ a"relation the forces generated in a fall and the shock
absorbing iti rope. Since climbing ropes are highly elastic they absorb

alculating the severity of a fall. Fall factor is expressed as
the total length of a fall divided by the amount of rope

e energy.

tor = length of fall/length of rope in service
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Referring to EN Standard 892 and UIAA Standard 101 for dynamic ropes (see the
explanation to section 818 for more information about these standards), the peak
forces generated in the rope cannot exceed:

* 12 kN in single ropes (single strand of rope)
* 8 kN in half ropes (single strand of rope)

* 12 kN in twin ropes (double strand of rope)

These values are achieved with a rigid test apparatus. In real life situations, the
system experiences slack and some degree of slippage and movement.

The dynamics of non-industrial rope access work and how an anchoz

length of rope in service, slack in the rope system,
devices being used, slippage and movement of the = , and how
secure the anchorage is against movement under load to which it
might deform without failure. Combined, t ors make,i ely unlikely
that the peak forces listed above would be ex all factor of 1.78
would, with the exception of lead falls, rar

Head Protection

Section 844 Head

of section 831(1) for information regarding

to secure headwear

re that workers secure their protective headwear according
pecifications.

46 Headwear remaining in service

rotective headwear in good condition and meeting an earlier edition of the
tandards listed in section 844 may remain in service. However, the headwear
should be replaced at the replacement interval recommended by the manufacturer.
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Section 847 Sit harness

For compliance purposes, the sit harness must bear the mark or label of a nationally
accredited testing organization such as CSA, UL, SEI etc. as evidence that the sit
harness meets the requirements of at least one of the listed standards. A sit harnes
bearing a CE mark is considered acceptable for the purposes of this Code as is
harness bearing the UIAA label. The CE mark — Conformite Europe

already bears a CE mark.
CEN Standard EN 813

CEN Standard EN 12277: 1998, Mountaineering equipi
requirements and test methods, specifies safety require
harnesses for use in mountaineering including climbi
harnesses, small body harnesses (intended for persons
chest harnesses.

UIAA Standard 105

UIAA Standard 105: 2004, Mo
requires that the sit harness meet
plus an additional requiremen

ing organization such as CSA, UL, SE], etc. as evidence that
5 the requirements of at least one of the listed standards. A
CE mark is considered acceptable for the purposes of this
Conformite Europenne - indicates that the company
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CEN Standard EN 361

CEN Standard EN 361: 2007, Personal protective equipment against falls from a height —
Full body harness, specifies the requirements, test methods, marking, information
supplied by the manufacturer and packaging for full body harnesses. Drop testing
involves both feet first and head first drops of a 100 kg mass through a free fall
distance of 4 m.

ANSI Standard Z359.1

comprising personal fall arrest systems for users withi
310 pounds (59 to 140 kg).

Section 849 Connecting compon
In non-industrial rope access work,

carabiners are commonly used wh
and connecting slings to anc

ection during lead climbing
ocking carabiners can be self-locking and

For compliance purpo
accredited testing
connector
bearing a ¢

must bear the mark or label of a nationally
s CSA, UL, SEI, etc. as evidence that the

acceptable for the purposes of this Code as is a
A label. The CE mark — Conformite Europenne — indicates
turing the product has met the requirements of one or

A UIAA label cannot be used unless the connector

ard EN 12275: 1998, Mountaineering equipment — Connectors. Safety
equirements and test methods, specifies safety requirements and test methods for
nnectors for use in mountaineering including climbing. The Standard defines
connector” as a device that can be opened, allowing a mountaineer to link himself
or herself directly or indirectly to an anchor. Connectors are classified as type B
(basic connector), H (HMS connector), K (Klettersteig connector), A (specific anchor
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connector), D (directional connector, excluding anchor connectors), Q (screwed gate
connector — Quicklink), and X (oval connector). Depending on the type of connector,
the minimum static strength required along the major axis of the connector with the
gate closed ranges from 20 kN to 25 kN, although type X connectors require a
minimum strength of 18 kN.

UIAA Standard 121

UIAA Standard 121: 2004, Mountaineering and Climbing Equipme
requires that the connector meet all the requirements of CEN Standard
for type K connectors, additional strength and dimensional re
imposed.
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