TECHNICAL ISO/TR
REPORT 21808

First edition
2009-11-01

Guidance on the selection, 'use, care and
maintenance of personalprotective
equipment (PPE) designed to provide
protection for firefighters

Guidage sur la sélection, l'utilisation, le soin et I'entretien des
équipements de protection individuelle (PPE) congus pour pourvoir a la
protection des pompiers

———— Reference number
= — ISO/TR 21808:2009(E)

©1S0 2009


https://standardsiso.com/api/?name=805ca73daff456889ea79979e0986f4f

ISO/TR 21808:2009(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

AL
—COPYRIGHT PROTECTED DOCUMENT

© 1S0 2009

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2009 — All rights reserved


https://standardsiso.com/api/?name=805ca73daff456889ea79979e0986f4f

ISO/TR 21808:2009(E)

Contents Page
o T (=312 o T (o iv
8o o 11 e 4 oY v
1 IS o4 ] 0 PSSPt RSO 1
2 Terms and definitioNs ........cceeeiiiiiiiiiiecccrr e rse s s s e s e s snsnsssnsereessnngEataadeesheesennnannnnns 1
3 €= o 1= - | S N NS 2
4 £ =Y =Y o= { o o T S RN N 2
4. €= o 1= - | = SN NS 2
4. Identify riSk and @SSEeSS ......cciiriiiiiiiiiscrrirr s ssssrr e sssns s e s s s ssneegE e e e enn s sannne e e s e ssnnsssnneheenenssssnnne 2
4, Defining the level of protection required for each activity from the'PPE...............ccoceccc firiinncs 3
4, Collecting information on available PPE ............. e 0 e e 3
4, R == T =Y ol 1 1 =3 Y N 3
4, Additional testing ........cccooimiii e e e b e 4
4, [0 74 0 T=Y o Y 1= Lo L= 1= 14 [ Y 1 1= S O S 5
5 0 L= SO Y N 6
5. €= o 1= - | P SN NS 6
5. L= 1101 o Y SN 6
5. Introducing PPE iNtO SEIVICE ... st ssssssssssssssssssssssssssssssssssssssssssssssssshassssssssssnns 6
5. LR LY oToT o I =T=T o1 ' s o N 7
5. Routine eXamiNation ........ccoiiiciiiiiiiiieecdade e e resessrreasssrrsma e rsnnsssrsnssssrennsssessnssssennsssssenssssesnnshoseennnsnerens 7
5. In-service evaluation and MONItOriNG...(fs . .crririirirrrsrsssssss s f s s s s s s s 7
6 0 T = O S 8
6. Manufacturer iNformMation ........ccieeiiii e s ssss s rrasssssrenssssrsnnssssennssssennsssssnnshessennnssrrens 8
6. Cleaning......co el e 9
6. [ = oo 1= 10 011 1= 14 Lo o T Y N 9
6. (0] - T TN PO 10
7 1Y B T =Y = g e =Y RS 10
7. [V E=Ta 100 = Lo (BT =Y T 4} o 1 T 1 o o U NN 10
7. 1 1= o 7= o o o T N N 11
7. Repairs and alterations..........ccccceiiiiccccciiiici s rsssr e ssms e nmn e e e e s s e sneh e e e e e e nnnnnn 12
7. DiSPOSAL... eti s s nshnnnnnnnnn 12
Annex A (informatiVe) RisSk aSSe@SSMENL..........cccccciiiiiiiiciiieriir s ccsssere s ssssne s s e s ss s s ssmnnesssesssssshassnssenses 13
Annex B (informative) Guidance on some of the items that may be addressed in labelling, suhject
toithe required use of the PPE ......... ... s mnnn s e 14
2] ]| e T 1 T o 32 K 15
© ISO 2009 — All rights reserved iii


https://standardsiso.com/api/?name=805ca73daff456889ea79979e0986f4f

ISO/TR 2

1808:2009(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
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al Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

al Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

task of technical committees is to prepare International Standards. Draft International Standa
y the technical committees are circulated to the member bodies for voting. Publication as
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Introduction

The information in this Technical Report is designed to assist in making the necessary decisions regarding the
selection, use, care and maintenance of personal protective equipment (PPE) for firefighters.
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G

uidance on the selection, use, care and maintenance of

personal protective equipment (PPE) designed to provide
protection for firefighters
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Scope

s Technical Report sets out guidance for the selection, use, care and maintenance of PPE d
vide protection for firefighters while carrying out their duties.

e PPE covered in this Technical Report is intended for firefighting personnel exposed to risks
h, but not necessarily limited to, the following activities:

structural firefighting;
wildland firefighting;
incidents involving hazardous materials;
incidents involving motor vehicles;
urban search and rescue;
swift water rescue;
emergency medical response;
storm and flood recovery.
e purpose of this Technical Report is to highlight the main areas that an organization needs t

en providing PPE to-its’ members. Most paragraphs of the document contain bullet lists; thes
vided for guidance-only and they are not exhaustive.

Terms_and definitions

- the.purposes of this document, the following terms and definitions apply.

esigned to

Associated

o consider
e lists are

2

personal protective equipment
PPE
equipment that can include, but is not limited to, clothing, gloves, helmets, footwear and face protection

2.2
hazard
substances, situations or events that can cause harm/injury
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2.3
risk

factor, R, that reflects both likelihood, L, of the occurrence of a hazard in a particular situation and severity, S,
of the consequences or extent of harm to the individual to be expected from the hazard

R=LxS

2.4
selection

process of determining the type of personal protective equipment that is necessary for the protection of

firefighters

and other resnonse nersonnel from an anticinated.snecific hazard. _or other activity.the nroced
™ Lt Lg Tor Y PAl ™

re

of the app
incident

25
use
applicatior

2.6
care
keeping in

2.7

maintenanfce

preserving
service

3 General

An organi
selection,

4 Sele

4.1 Ger

Subject to

4.2 Identify risk and assess

The proce

ropriate PPE, and the choice of the proper PPE for a specific hazard or activity at an emerge

of personal protective equipment considering its limitations

good working order, including procedures for cleaning, decontamination”and storage

from loss or deterioration, including procedures for inspeétion, repair and ultimate removal fr|

ration should develop and implement a structured training programme for all firefighters on
Care, use and maintenance of PPE.

ction
eral

requirements, the process of selecting PPE can be divided into a number of stages.

5s of cartying out a risk assessment should include:

a) identiilcation of the activities to be undertaken by person(s) wearing the PPE;

cy

the

b) alist of the hazards present;

c) a quantification of the risks that would result from exposure to the hazards;

d) considerations of the protection provided by other control measures before the application of PPE;

e) determination of the level and extent of protection required from the PPE (in absolute or relative terms);

f) frequency of use of the PPE;

g) organization’s knowledge;
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type of incident;
geographical location and climate;

evaluation of risks resulting from the use of the PPE.

A number of risk assessment models may be used to determine the level of risk associated with the activities.
See Annex A.

4.3 Defining the level of protection required for each activity from the PPE

d)

NG
ne

4.5

Th
Ob
val
e

>

St

determine which parts of the body require protection;
identify what kind of protection is required;
identify the appropriate standards or methods that provide the required protection;
determine the level(s) of protection required (for the relevant parts of the‘body) in relative g
terms for each item of PPE.
.4 Collecting information on available PPE

carry out market research to determine products that are available;
obtain information from the potential suppliers on performance levels and manufacturer’s i
including the compliance to relevant standards and ceriification by a recognised independent ¢
body;
gather information from comparable organizations using similar items of PPE for similar tasks;
determine compatibility of all items of PPE)to be used.

TE If, after collating all available information, it is established that suitable PPE is not available, ther]

essary for an organization to carry out research and development work.

b Wearer trials

e purpose of a wearérytrial is to assess the compatibility and the ergonomic practicality of
taining feedback from the intended users is imperative at this stage, as such information v

suring that the-selected items are used.

uctured trials with participants undertaking standardized, representative tasks are recommended

When<conducting wearer ftrials, a systematic approach should be adopted with the follow
considered:

r absolute

nformation
ertification

it might be

the PPE.
ill provide

uable data relating)to the practical performance of the PPE, and also give confidence to the ysers, thus

ng issues

ease and speed of putting on and taking off;

ease and extent of adjustability;

acceptance in terms of comfort, weight and metabolic heat release;
compatibility with all other items of PPE;

ability to undertake all tasks expected without hindrance or difficulty;

preservation of the protection in all working positions;
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g) selection of participants based on a cross section of the relevant occupational group (height, weight, age,
gender, etc.);

h) partici

pants' evaluation of each individual item of the PPE on trial;

i) evaluation feedback, obtained in a structured manner allowing for both qualitative and quantitative data
collection and analysis; using a structured questionnaire, structured or semi-structured interviews and/or

group

discussions;

j)  sufficient number of participants to ensure that the results obtained are statistically significant and

repres

entativa of tha total waorkforce-
PHaHY HRSoa+— WO« 5

k) perfor
instru
I) object

releag
NOTE 1

NOTE 2
specifically

4.6 Add

4.6.1 Additional whole product testing

The follow

— instrumented manikin testing.

46.2 La

Examples

— resistance to/behaviour after laundry/cleaning;
— resistance to/behaviour afterdecontamination;

— resistance to/behaviouriafter UV exposure;

— abras

— durab

mance of the garments after a number of cleaning cycles according to the manufacturer's
tions;

ve physiological measurements should be used to determine thermal impact (metabolic heat
e/retention).

For consistency of data, the same participants should be used to conduct the wearertrials.

Further guidance on the ergonomics of PPE in general can be found in EN43921. A detailed test protofol,
for firefighters' PPE, can be found in BS 8469.

itional testing

ng might be required to assist in any decision making:

boratory material testing

of tests that may be carried out to 'determine PPE durability are:

on resistance;

lity of the properties (protective or other) of the garment after extended period of use;

— resistance of seams and/or other assembling systems;

— chemical repellence;

— flex fatigue;

— liquid

barrier properties.
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4.7 Other considerations

In order to establish the overall performance and the total cost of ownership of the PPE, the following
considerations might need to be made:

is training offered as part of the procurement package (including training provided by third parties)?

is a post procurement service offered?

what quality assurance measures are in place prior to the delivery?

what are the quality procedures of subcontractors for, e.g., care and maintenance of the PRE?
what are the requirements for cleaning and decontamination?

what are the inspection and maintenance requirements?

what are the replacement requirements and considered life cycle of PPE?
what is the delivery time for standard and special sizes?

what sizes are available?

are stock items held by the supplier?

what are the collection and delivery arrangements?

should stock be held within the organization?

how is the internal distribution to the users tobe organized?

how is the PPE to be safely disposed of?

can corporate/role identity (e.g- badges on garments) be incorporated without adversel
performance?

compliance and certification) of PPE?
how is the contaminated PPE to be disposed of?
in the case of leased PPE, what are the guarantees of quality offered by the rental company?

in the caserof leased PPE, does the rental company ensure care and maintenance of PPE?

different tasks/activities, the user/wearer may be permitted (after being provided with appropriate

se

W;Len the-outcome of a selection process results in the employer providing a number of items
I

ctthe item(s) that provide the necessary protection at the time of use. Any selection made at

affecting

pbf PPE for
raining) to

that stage

must be based upon the risk assessment carried out by the employer and based upon an informed dynamic
risk assessment by the user at the time of use.

© 1SO 2009 - All rights reserved
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5 Use

5.1 General

It is the employer's responsibility to define conditions in which the PPE has to be used, in particular, as
regards the period for which it is to be worn, which shall determine the basis of the seriousness of the risk, the
frequency of exposure to the risk, the characteristics of the work place of each worker and the performance of
the PPE.

After the selection of the PPE, a number of stages should be followed to ensure its correct use.

5.2 Training

It is strongly recommended that all firefighters be trained how to use their PPE correctly prior to the)PPE bejng
introduced|into service. The basis for this training is the instructions for use as provided by thetmanufacturef.

Such trainjng should include:

a) information concerning limitations and capabilities of the PPE;

b) what the PPE will protect from;

c) what the PPE will not protect from;

d) what the effects are (if any) of long term use;

e) how t¢ care for and maintain PPE according to the manufacturer's specifications;
f)  how t¢ undertake routine inspections of PPE before and after use;

g) how t¢ use/wear the PPE;

h) the importance of complying with the manufacturer's or supplier's instructions;
i) how t¢ store the PPE when not in usg;

j) information concerning arrangements for cleaning and decontamination;

k) how fo determine when the PPE is no longer fit for purpose;

I) how to obtain replacements;

m) the inportancefof using PPE that is fit for purpose and has been cleaned and maintained in accordance
with the mantfacturer's instructions.

NOTE The)instructions and training provided to the wearer/user will depend on the level of risk and complexity of [the
PPE to be providedThe provision of Written instructions or information might ot be sufficientand the fireffighters might
need to be involved in practical demonstrations, training and exercise.

5.3 Introducing PPE into service

Before individual items of PPE are introduced or replaced, care should be taken to ensure that the
compatibility and interfacing of the PPE is maintained and satisfactory training has been provided.

6 © 1SO 2009 — All rights reserved
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5.4 Record keeping

In the overall management of PPE, consideration should be given to build a full life history for each item, from
manufacture to disposal.

Record keeping should incorporate the following:

a) the specification of the PPE (manufacturer, delivery date, batch number);
b) the service history of the PPE (date of issue, name of wearer);
c) | training records of operatives using the PPE, including the duration of exposure to risks and.thg identity of
the risks;
d) | details of hazards to which the PPE has been exposed;
e) | information relating to care:
1) cleaning;
2) decontamination;
3) storage;
f) | records of maintenance:
1) inspection;
2) damage and repair;
3) disposal;
g)| problems arising from the use of the PPE.
NQTE These records should be easily available to the current user.
5.% Routine examination
Each individual item of-RPE should be examined before and after use by the user. Routine examinations
should include checks fof:
a) | soiling;
b) | physical’"damage (rips, tears, cuts, damage to seams and/or other connections non-functional jor missing
hardware and other components, e.g. reflective/fluorescent applications etc.);
c) Lthermal damage (charring, burn-holes, melting, change-in colour);
d) ongoing evaluation of system fit and interfaces/overlaps and closure systems.

5.6 In-service evaluation and monitoring

A system should be in place to ensure that the performance of all PPE is constantly evaluated and monitored.

The items to be monitored can include:

a)

accident/injury statistics;

© 1SO 2009 - All rights reserved
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b) failure rates of PPE including trends for similar repairs;
c) feedback from users;
d) feedback from service company;

e) changes in working conditions and available PPE on the market.

6 Care

6.1 Manufacturer information

All items of PPE should be provided with manufacturer information, including care instructions (béth on a lapel
attached t¢ the item and separately in writing).

Care arrarjgements should include
a) cleanihg:

1) what cleaning methods should be used?

»
(<]

bpabilities of the institution cleaning the PPE;

3) when should the items be cleaned?

2
o~

Rird party collection and deliveries;

a
-
7

re-application of finishes/treatments necessary?

ractices or cleaning agents to be avoided (e.g:*bleach on some flame resistant fibres);

(*2]
-~
©

fects of cleaning on the performance properties of PPE;

-
@

b) decontamination:
1) what are the established decontamination procedures?
c) storade:
1) what are the parameters for the storage of the PPE (e.g. humidity, temperature, time, light)?

2) where should the"PPE be stored?

w
-~
2]

biled protective clothing should be cleaned and dried before storage;

=
3

anufacturers should indicate any specific requirements;

5) s the life cycle of the PPE influenced by storage (this should be indicated by the supplier)?
6) how are the items stored

i) prior to issue?

i) when being worn?

iii) when not being worn?

NOTE Clear care instructions must be provided with each item of PPE, and all firefighters should be made aware of
these instructions. See Annex B.

8 © 1SO 2009 — All rights reserved
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6.2 Cleaning

Organizations should identify a means for having PPE cleaned and decontaminated.

The cleaning practice should ensure that

there is limited deterioration to any components of the PPE;

the integrity of the protection is preserved;

Wi

NG
cag

the items are visibly clean,
the PPE is hygienically clean;
no unpleasant odour remains;
there are no residues of the cleaning products;

re-application of finishes/treatments is done according to the instructions-of the supplier.

TE 1 In some cases the number of cleaning cycles can be a determinant of the operational life of the
e it is essential to have a system to monitor the number of cleaning’eyeles and compare this with the maxin

ARNING — Inflammable residues in PPE after cleaning can ignite in proximity to an ignition source.

PPE. In this
um number

of ¢ycles authorized by the manufacturer.

NQTE 2  The effectiveness of the cleaning process might negd to be confirmed by (batch) testing.

6.3 Decontamination

Itens of PPE require decontamination when ayhazardous substance (both inflammable and hazardpus for the
health of the wearer/user) is present. Examples of hazardous substances include asbestos, fue|, greases,
paint, body-fluids and chemicals.

In prder to avoid the risk of cross-contamination and re-contamination of PPE, both for individugls and the
enyironment, decontamination procedures should be set in place, giving instructions for the

—| removal;

—| bhandling;

—| segregation;

—| storage;

—| @ransportation;

— treatment;

— disposal;

of all items of PPE.

Personnel decontaminating PPE need to be protected and their health and/or safety considered during the
decontamination process. PPE users who have contaminated PPE shall provide the particulars of the
contaminant to the organization or users carrying out the decontamination.

© 1SO 2009 - All rights reserved
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Technical advice from the manufacturer of the PPE, the institution undertaking the decontamination or other
knowledgeable organizations and/or persons should be obtained with regard but not limited to

— effect of contaminating agent on the PPE;
— possibility, feasibility and economic acceptability of the decontamination;

— effect of the decontamination on the whole life of the PPE.

6.4 Storage

— the stprage of PPE should be organized so that it remains hygienic and clean until it is required forluse
— the method of storage should not adversely affect the performance characteristics of the PPE;
— soiled|PPE should be cleaned and dried before storage;

— PPE ghould be stored in a clean, dry, well-ventilated area at a temperature that/will not adversely affect
the itegms;

— manufacturers should indicate any specific storage requirements.

7 Maintenance

7.1 Manufacturer information
All items of PPE should be provided with manufacturer information, including maintenance instructions.

The emplgyer should make arrangement for maintaining the PPE in accordance with the manufacturer’s
recommendations and they should inform all parties involved.

a) Maintgnance should arrange:

1) hat inspection criteria to be applied;

2) ho should carry out the-inspections;
3) hen inspections should be done.
b) Repaifs:
1) hat kind-ofrepairs are acceptable?
2) ho will be responsible for the repairs?
c¢) Removal from service and ultimate disposal:
1) when must the PPE be disposed of?
2) how should the PPE be disposed of ensuring no damage to the environment or inadvertent re-use?
NOTE Only trained and competent personnel should perform maintenance.
10 © 1SO 2009 — All rights reserved
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7.2 Inspection

7.21 General

Regular inspection of the PPE is essential to ensure that it will provide the protection intended.

Any elements suspected of being contaminated with hazardous materials or biological agents should be
decontaminated in accordance with decontamination procedures at the time of contamination and before
reaching the regular inspection process.

A
to
a

=

g

An

() O
~ -

o
Ra

erson with appropriate sKillS appoinied 1o this task should addiiionally Inspect the . This pef
be familiar with the PPE and the types of wear and tear that could influence the performance:|
necessary to establish that the PPE is fit for purpose and that it still meets with the initial require
inspection programme should be drawn up for each type of PPE and should include

an inspection schedule;

elements to be inspected;

the decisions and actions based on the inspection results;

effectiveness of closure system.

.2 Inspection schedule
s should include
regular inspections, taking into account any recommendations from the manufacturer;
inspections out of the regular scheme:
1) after every deployment to an incident;
2) whenever the user suspects that the PPE is no longer fit for purpose;
3) after any repair;
4) prior to re-issue;

inspections after re-calling a whole batch or type of PPE, if damage to the PPE, or injury t
frequent.

.4.3 Elements to be inspected

son needs
hspections
ments.

D users, is

soiling;

material integrity (including all accessories); effects of chemical or UV-degradation (e.g. discoloration,

flaking);
damaged/non-functional or missing hardware (all components);
integrity/legibility of the label;

contamination of the PPE from hazardous materials or biological agents;

physical damage to all layers of the PPE including inner liners (this is not always possible without

destruction);

© 1SO 2009 - All rights reserved
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