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Safety
RESPI RATORY PROTECTI ON PROGRAM

| ssue of supplenents to this regulation by Commanders, Field Operating
Activities (FOA), is permitted but is not required. |If supplenents are
i ssued, DI VCDR and CDR, separate FOA, will furnish one copy of each to
(DAEN- ECS) and (DAEN- ASP-R) WASH, DC 20314; DI STCDR wi |l furnish
required copies to appropriate D VCDR

1. Purpose. To establish a respiratory protection programfor the
Cor ps of Engineers in order to reduce occupational respiratory disease
and rel ated respiratory probl ens among USACE personnel .

2. Applicability. This regulation applies to all HQUSACE/ OCE el enents
and all field operating activities (FOA), both nmilitary and civilian
(For contractor requirenents, see EM 385-1-1.)

3. References.

a. Code of Federal Regul ations, 29 CFR 1910.134, Cccupational Safety
and Health Standards, Respiratory Protection, w th anmendnent.

b. Anerican National Standard, ANSI Z88.2-1980, Practices for
Respiratory Protection, 22 May 1980.

c. TB MED 502, Cccupational and Environnental Health, Respiratory
Protection Program

d. National Institute for Cccupational Safety and Heal th, DHEW
(NI OSH) Publication No. 76-189, A Guide to Industrial Respiratory
Protection, April 1979.

e. National Institute for Cccupational Safety and Health, N OSH
Publication No. 78-193A, Respiratory Protection - An Enployer's Manual
Cct ober 1978.

f. National Institute for Cccupational Safety and Health, N OSH
Publication No. 78-193B, Respiratory Protection - A Quide for the
Enpl oyee, Cctober 1978.

g. AR 385-10, The Arny Safety Program 1 February 1979, with USACE
Suppl enent 1.

h. EP 385-1-58, Medical Surveillance Handbook.
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4. Definition. For the purpose of this regulation the follow ng terms
shal | rmean:

_ a. Contam nant. Any harnful, irritating, or nuisance material that
is foreign to the nornal atnobsphere. Contami nants can be particul ates,
gases, Or vapors.

(1) Particulates.

(a) Dusts - A submicroscopic to visible solid which is nechanically
produced by such processes as grinding, crushing, drilling or blasting.

(b) Fibers - Afiber is a special class of dust which has a |l ength
at least three times its dianeter.

(c) FEunmes - Asolid, normally | ess than one microneter in dianeter,
usually formed in air above nolten metal by vaporization of the netal
oxi dation of the vapor, and condensation of the oxide.

(d) Msts - Submcroscopic to visible droplets rendered airborne by
bubbl'i ng, boiling, spraying, splashing or by condensation fromair
supersaturated wth the vapor of a substance.

(2) Gases. A substance in the gaseous state at nornal workroom
t enper at ur es.

~(3) Vapors. The gaseous state of a substance in the liquid or
solid state at nornal workroom tenperatures.

b. Imediate Danger to Life or Health (IDLH). Any atnosphere that
poses an inmmedi ate hazard to |ife or produces imediate irreversible
debilitating effects on health.

c. Oxygen Deficient. Any atnosphere that contains |ess than 19.5%
oxygen by volune. An oxygen deficiency becones |IDLH when t he anbi ent
partial pressure of oxygen becones |ess than 110 mm Hg.

d. Protection Factor. A neasure of the overall effectiveness of a
respirator (see Appendi x A for assigned protection factors).

e. TLV and PEL. Threshold Limt Values (TLV) and Pernissible
Exposure Limts (PEL) are contam nant exposure |evels not to be
exceeded. PEL(s) are listed in 29 CFR 1910 and the TLV(s) are published
yearIY by the Anerican Conference of Governnental |ndustrial Hygienist.
Consult your Safety and Occupational Health Ofice for interpretation of
t hese standards.

f. Warning Properties. This refers to the human senses of taste,
snell, and eye or throat irritation. A substance has adequate warning
properties if the substance's odor, taste, or irritant effects are
detectabl e and persistent at concentrations at or bel ow the Pernissible
Exposure Limt (PEL) or Threshold Linit Value (TLV).
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5. Essential Elenents of a Respiratory Protection Program

a. Witten SOP which establishes procedures and assigns
responsibilities.

b. Engineering control measures to reduce the contaninant |evel.
c. Respirator Selection Criteria.
d. Medical Surveill ance.

e. Respirator Fit Testing.

f. Wbrk Area Surveill ance.

g. Respirator |nspection and Mi ntenance.
h. Enpl oyee Trai ni ng.

6. Responsi bilities.

_ a. HQUSACE/OCE. The Chief, Safety and Cccupational Heal th Division
is responsible for staff planning, devel opnent, supervision and review
of the respiratory protection program and shall:

(1) Provide for staff coordination, policy guidance, and
admi ni strative and technical review of the program

(2) Maintain liaison with Arny Staff and other government agencies
to insure that the USACE Respiratory Protection Program neets |egal
adm ni strative procedures and adequately protects workers.

(3) Devel op supervisor and enpl oyee respiratory protection training
program and assist FQOA in preparing appropriate training.

b. FOA
(1) Commanders/Directors. Each FOA Commander/Director is

responsi ble for inplementing the FOA's respiratory protection program
and providi ng adequate resources for program adm ni stration.

(2) Safety and Occupational Health Ofice. The FOA Safety and
Cccupational Health O fice will devel ope and nanage the FOA respiratory
protection programand will assure that:

(a) A witten SOP or regulation is devel oped which establishes
procedures and assigns responsibilities for all aspects of the
respiratory protection program Selection of respirator type, _
assl ﬁnrrent of risk assessnent codes, and annual program eval uations wll
be the responsibility of the FOA Cccupational Safety and Health O fice.

(b) Work areas are surveyed.

(c) Supervisors have been provided training qualifying themto
performfit tests and provi de worker training.
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(3) Supervisor. Al supervisors wll:

(a) Through job hazard analysis, review job duties and notify the
Personnel and Safety O fices of positions which require enployees to use
respiratory protection (to include the use of respirators for
energencies and fire fighting). (See EP 385-1-58.)

(b) Request Safety O fice assistance in determ ning when
respiratory protection is required and the type required, and in
providing work area surveillance and training naterials for enpl oyees.

(c) Develop a witten SOP for care and use of respirators.

(d) Fit test and train enployees on the hazards of their work and
on proper use of respiratory protection.

(e) Make the use of safety equipnent a provision in the enpl oyee's
j ob performance standards.

(fR Noti fy managenent of operations/areas requiring engineering
controls.

(4) Enployee. Al enployees who work at operations which require
the use of respiratory protection will:

(a) Wear a respirator when required, and properly maintain it.

(b) Immediately |eave the contam nated area if the respirator
mal f uncti ons.

(c) Notify their supervisiors when they suspect a respiratory
hazard or have a respiratory problem

(d) Take appropriate nedical exans.

7. Pernmissible Use of Respirators.

~a. Respirators shall only be used in |ieu of engineering/
adm ni strative control neasures:

(1) When engineering controls, process changes or chenica
substitution (capable of reducing exposures to | ess than one half the
TLV or PEL) are not feasible;

_ (2) During the interimuntil control nmeasures in (1) above can be
i mpl erent ed; or

(3) During energencies.

o b.d Only NI OSH MBHA approved respiratory protective equi pnment shal
e used.

c. |If respiratory protective equipnent is to be used in |IDLH
at nospheres or for entry into confined spaces, safe use procedures nust
be devel oped prior to its use.
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8. Risk Assessment Codes. A risk assessnent code and cost effective
index will be calculated and assigned to all nonenmergency respiratory
hazards. In addition, the feasibility of inplenenting engineering
control neasures will be determ ned, taking I1nto account the technol ogy
avail able, future use of the facility, and risk assessnent code and cost
ef fectiveness index assigned (see reference h ).

9. lInclusion Criterion. Al enployees who are required to use
respiratory protection in performng their duties (to include
intermttent or energency use? will be included in the respiratory
protection program They will be provided proper respirators,
appropriate nedical exans, fit tests, and training. Personnel who
require corrective lenses and use full facepiece respirators will be
provided corrective lense inserts for their respirators.

10. Respirator Selection. Respirators will be selected in accordance
wi th Appendix A Routine and intermttent use reaﬁlrators_shall be
assigned to individuals for their exclusive use, en possi bl e.

11. Wrk Area Surveillance. Al areas and operations, where a
respiratory hazard is present or suspected, wll be surveyed to
determ ne the nature and extent of the hazard. Initial surveys will be
conducted to deternine if respiratory protection is required and the
type required. Periodic surveys will be conducted, during routine

i ndustrial hygi ene surveys to ensure that proper respiratory equi prment
and procedures are bei ng used.

12. Medical Surveillance. Enployees reguired to use respiratory
protection will be given preplacenent and annual nedical exans. Medica
exam shal | include, at mninum a nedical history, pulnonary function
test and, if appropriate, nedical tests for specific contamnant for
which the respirator is being used. EP 385-1-58, gives nedical testin
requi renents for SEecific exposures and outlines basic procedures whic
may be used for scheduling nedical exans.

13. Program Eval uations. Each FOA will evaluate their respiratorr_
protection annually. General guidance for program evaluations is |isted
In Appendi x B

14. Respirator |nspection and Mii ntenance.

a. Routine and Intermittent Use Respirators shall be inspected prior
to use. Each respirator shall be cleaned and sanitized after each day's
use.

b. Respirators For Enmergency Use shall be inspected at |east nonthly
and after each use. Energency respirators shall be cleaned and
sanitized after each use. A record of inspections will be kept with the
equi pnrent for one year

15. Fit Testing. Each enployee required to use a negative pressure
respirator will be fitted test to insure a proper fit using an
appropriate qualitative or quantitative fit test procedures listed in
Appendi x C. Positive pressure respirators do not require fit testing.

16. Training.
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a. Supervisor. Supervisors, who have operations requiring the use
of respiratory protection, will be trained in respirator selection,
proper use, fit test procedures and inspection procedures.

b. Enployee. Each enployee in the respiratory protection program
will be instructed in the proper use of respirators, negative and
positive fit tests, the purposes of nedical exam nations, prohibited
practices (facial hair, contact |enses, etc) and inspection procedures.
Enpl oyees will be given refresher training at |east annually.

17. Breathing Air.

a. Breathing air for industrial use nust neet the air quality
requi rements of Conpressed Gas Associ ations Specification G7.1, 1966,
Grade D Breathing Alr. Quality of air fromconpressors nust be tested
at | east sem annually and records of results kept for five years gsee
Appendi x D, para D-1, for air quality paraneters). Requirenents for
underwater breathing air can be found I n ER 385-1-86, Underwater
Di vi ng.

b. Conpressors nust neet the safety requirements of 29 CFR
1910. 134(d) and 29 CFR 1910.92 (a)(6) (see Appendix D, para D-3, for
general requirenents).

FOR THE COVMANDER:

FOR JAMES RAY
Col onel, Corps of Engi neers
Chi ef of Staff
A J. Cenetti, Jr.
L.1.C. CE
Asst. Chief of Staff

4 Appendi ces

APP A - Respirator Selection

APP B - Program Eval uati on Qui dance
APP C - Fit Testing Procedures

APP D - Conpressed Breathing Air
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APPENDI X A
RESPI RATOR SELECTI ON
A-1. The FOA Safety and Qccupational Health Ofice is responsible for
advi sing supervisors on the type of respirator required. In selectlnﬁ a
respirator, Safety/Health and supervisory personnel should assenble the
i nformati on needed by answering the follow ng questions:

a. Wat is the neasured or estinmated contami nant concentration at
t he breathing zone of the worker?

b. What is the Permi ssible Exposure Limt (PEL) and/or Threshold
Linmt Value (TLV) of the contaminant? (Use nore strigent of the two.)

c I's the workspace oxygen deficient (less than 19.5% oxygen)?
d. What is the |lower explosive lint (LEL) of the contam nant?
e. Does an IDLH situation exist at contam nant concentration?
f. |If gas or vapor --

(1) |Is efficient sorbent avail abl e?

(2) Does contani nant have adequate warni ng properties?

g. WIIl eye irritation occur at contami nant concentration?

h. WIIl skin absorption pose a probl enf?

i. Are there other circunstances/conditions which should be
consi der ed?

A-2. Using the above information and Tables A-1 - A-3, select the
roper type of respirator and facepi ece. Sections of these tables have
een extracted from OSHA | nstructions 2-20.20 CH 4, 2 MAR 82; and CPL

2-20.20 CH 4, 4 JUN 82, the original sources being "ANSI STANDARDS" and

"Respirator Protection Factors" E. Hyatt, Los Al anos Scientific

Laboratory Publication LA - 6084 - Ms, Jan 76.
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TABLE A-1
RESPI RATOR SELECTI ON GUI DE
HAZARD TYPE RESPI RATOR

GASES OR VAPORS

Oxygen Defi ci ency

| medi at el y danger ous
to life or health (IDLH)

Not immedi ately
dangerous to life
or health

PARTI CULATES

| medi at el y danger ous
life or health (IDLH)

Not i nmedi ately
dangerous to life
or health

COMBI NATI ON_GASES,
VAPORS AND PARTI CULATES

| medi at el y danger ous
life or health (IDLH)

Not immedi ately
dangerous to life
or health

Sel f - cont ai ned breat hi ng appar at us,
positive pressure node.

Conmbi nation air-line respirator with
auxiliary positive pressure

sel f-contal ned air supply.

Sel f-cont ai ned breathing apparatus in
positive pressure node.

Conmbi nation air-line respirator with
auxiliary positive pressure

sel f-contal ned air supply.

Air-line respirator.
Air-purifying, half-mask or ful
facepi ece respirator with chem cal
cartridges or canister

Sel f-cont ai ned breathing apparatus in to
positive pressure node.

Conmbi nation air-line respirator with
auxiliary positive pressure

sel f-contal ned air supply.

Air-line respirator.
Air-purifying, half-mask or ful
facepiece respirator with filters (pads
or cartridgesy

Air-line abrasive-blasting hel net.

Sel f-cont ai ned breathing apparatus in to
positive pressure node.

Conmbi nation air-line respirator with
auxiliary positive pressure

sel f-contal ned air supply.

Air-line respirator.

Air-purifying, half-mask or ful

facepi ece respirator with chem cal

?a{tridges or cani ster and appropriate
ilters.
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TABLE A-2

PROTECTI ON FACTORS FOR
PARTI CULATE FI LTER RESPI RATORS

Concentration in

mul tiples of the Facepi ece Per mi ssi bl e
PEL or TLV Pressure Respirators
5 X - Si ngl e use dust
10 X - Hal f - mask dust

- Hal f-or quarter mask, fune

- Hal f-or quarter mask, high
ef ficiency

- Hal f - mask supplied air

50 X - Ful | facepiece, high-efficiency
- Ful | facepiece, supplied air
- Sel f - cont ai ned breat hi ng
appar at us ( SCBA)

1,000 X + Power ed, high-efficiency, al
encl osures
+ Hal f - mask, supplied air, Type
C positive pressure, demand node
2,000 X + Supplied air with ful

facepi ece, hood, helnet or suit,
Type C positive pressure, denmand

node
10, 000 X + Ful | facepiece, SCBA
+ Ful | facepiece supplied air and
auxiliary self-contained air
supply
Fire fighting or + Ful | facepi ece SCBA

emergency entry into
unknown concentrations

Escape only + Any SCBA
+ Any sel f rescuer

1/ In an atnmosphere which is imedi ately dangerous to life or health.

Notes: 1. Hal f - mask and quarter-mask respirators should not be
used if the particulate matter causes eye irritation at
t he use concentrati ons.

2. Ful | facepiece supplied-air respirators should not be used
in any atnosphere which is i mediately dangerous to life
or health unless it is equipped with an auxiliary air
supply which can be operated in the positive pressure.

A-3
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TABLE A-3

PROTECTI ON FACTORS FOR
GAS OR VAPOR RESPI RATCORS

Concentrations in

mul tiples of the Facepi ece Perm ssible
PEL or TLV Pressure Respirators
10 X - Hal f - mask chem cal cartridge

respirator with "Name"
cartridges, or canister half
mask, supplied-air

50 X - Ful | facepi ece gas nask or
chemi cal cartridge with "Nane"
cartridges or canister.

- Ful | facepi ece SCBA
Ful | facepiece supplied-air

1,000 X + Hal f - mask supplied-air

2,000 X + Supplied-air with ful
facepi ece, hood, helnet or suit

10, 000 X + Ful | facepi ece, SCBA _ _

+ Ful | facepiece supplied air with
auxiliary self-contained air
supply

Fire fighting or + full facepiece SCBA

energency entry into

unknown concentrations

Escape only 1/ + Any full facepi ece SCBA
+ Any sel f-rescuer

1/ In an atnmosphere which is imedi ately dangerous to life or health.

NOTES: 1. The "Nane" nmeans approved chem cal canisters or cartridges
agai nst a specific contam nant or a conbination of
contam nants such as organi c vapor, acid gases, organic
vapor plus particulates or acid gases plus organi c vapor.

2. Quarter or half-nmask respirators should not be used if eye
irritation occurs at the use concentration.

3. Full facepiece supplied air respirators should not be used in
any atnosphere which is i mediately dangerous to life or
health unless it is equipped with an auxiliary air tank which
can be operated in the positive pressure node.

4. Air purifying respirators cannot be used for contam nants
havi ng i nadequat e warni ng properties.

A-4
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APPENDI X B

GENERAL GUI DANCE FOR
PROGRAM EVALUATI ONS

In general, the respirator program should be eval uated at | east
annual ly, with pro?ran1adjustnents made to reflect the eval uation
results. Programfunction can be separated into admi nistration and
operati on.

B-1. Pr ogram Adni ni strati on

a. |s programresponsibility vested in one individual who is
know edgeabl e and can coordinate all aspects of the progranf

~b. What is the present status of the inplenentation of
engi neering controls to alleviate the need of respirators?

c. Are there witten procedures/statenents covering the various
aspects of the respirator progranf

%
B-2. é

a. Respiratory protective equi pnent sel ection

desi gnati on of admi nistrator;

respirator selection;

pur chase of approved equi prent

nmedi cal survelllance of respirator users;
i ssuance of equi pnent;

fitting;

nmai nt enance, storage, repair;

i nspection; and

use under special condition.

OCO~NOOIRWNE

N A A A e A A AN

Program Operati on.

(1 Are work area conditions and enpl oyee exposures properly
surveyed?

(2) Are respirators selected on the basis of hazards to which the
enpl oyee i s exposed?

(3) Are selections made by individual s know edgeabl e of sel ection
procedures?

~(4) Are only approved respirators purchased and used and do they
provi de adequate protection for the specific hazard and concentration of
t he cont am nant ?

(5) Where practical, have respirators been issued to the users
for their exclusive use, and are there records covering issuance?

* Source: "Respiratory Protection - An Enployer's Manual", N OSH PUB
78-193A, Cct 78
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b. Medical Evaluations. Has a nedical evaluation of the
prosEectlye users been made to determi ne their physical and
psychol ogical ability to wear respiratory protective equi pnent?

c. Respiratory protective equipnent fitting.

(1) Are the users given the opportunity to try on severa
respirators to determ ne whether the respirator they will subsequently
be wearing is the best fitting one?

(2) Is the fit tested at appropriate interval s?

(3) Are those users who require corrective | enses properly fitted?

(4) Are users prohibited fromwearing contact |enses when using
respirators?

(5) |Is the facepiece to face seal tested in a test atnobsphere?

d. Mai nt enance of respiratory protective equi pnent.

(1) deaning and D sinfecting.

~ (a) Are respirators cleaned and disinfected after each use when
di fferent people use the sane device, or as frequently as necessary for
devi ces issued to individual users?

(b) Are proper nethods of cleaning and disinfecting utilized?

(2) Storage.

(a) Are respirators stored in a manner so as to protect themfrom
dust, sunlight, heat, excessive cold or noisture, or damagi ng chenical s?

(b) Are respirator stored properly in a storage facility so as to
prevent them from becom ng def or med?

(c) 1s storage in |ockers and tool boxes permitted only if the
respirator is in a carrying case or carton?

(3) Lnspection.

(a) Are respirators inspected before and after each use and during
cl eani ng?

(b) |Is respiratory protective equi pment designated as "energency
inspected at least nonthly (in addition to after each use)?

use

(c) 1Is arecord kept of the inspection of "emergency use"
respiratory protective equi pment?
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(4) Repair.

(a) Are replacenent parts used in repair those of the manufacturer
of the respirator?

(b) Are repairs made by know edgeabl e i ndi vi dual s?

(c) Are repairs of SCBA made only by certified personnel or by a
manuf acturer's representative?

(5) Special Use Conditions.

(a) Is a procedure devel oped for respiratory protective equi pment
usage in atnospheres i medi ately dangerous to |ife or health?

%b) Is a procedure devel oped for equi pnent usage for entry into
confined spaces?

(6) Training.
(a) Are users trained in proper respirator usage?

(b) Are users trained in the basis for selection of respirators?
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APPENDI X C
FI'T TESTS FOR NEGATI VE PRESSURE RESPI RATORS

C 1. Al negative pressure respirators nmust be fit tested using a
qualitative or quantitative procedure. Respirators used for protection
agai nst |l ead and/or arsenic require quantitative (see para C4) or
special qualitative fit tests (see para C5).

C2. Agqualitative or quantitative fit test will not be perfornmed unti
the wearer has been instructed in adjustrment of the respirator and is
capabl e of obtaining a sucessful negative pressure test, and positive
pressure test (if the respirator design allows positive pressure
testing). |If a half facepiece respirator is belnﬂ fit and the wearer is
required to use safety glasses in perform ng his/her job, the user nust
be fit tested while wearing safety glasses. Al personnel admnistering
fit tests nust be trained.

a. Negative Pressure Test. Using the paln(s) of the hand(s)
cover the respirator inlet(s) and inhale slowmy. A slight negative
prefsure shoul d be noticed in the facepiece if a good facepiece to face
seal exists.

~b. Positive Pressure Test. Using the palmof the hand cover the
respirator exhalation outlet and exhale slowy. A slight positivepres-
sure should be noticed in the facepiece if a good facepiece to face sea
exi sts.

C3. Qualitative Fit Tests. The following are two fit test procedures
whi ch can be perforned at nost job sites wth mni mal equi pnent:

a. |soanyl Acetate (Banana Gl1). This test relies on the users
ability to snell the organic vapor isoanyl acetate (banana oil). Air
purifying respirators (to be fit by this method) nust be equipBed W th
organi c vapor cartridges or canisters. Saturate a piece of fabric,
cotton, or sponge with liquid isoanyl acetate and nove it around the
respirator worn by the person being tested. The banana oil should be
passed close to potential leak points in the facepiece to face sea
while the wearer carries out exercises such as nornal breathinﬁ, turning
the head side to side, nodding up and down, and talking. |If the wearer
does not detect the banana odor, renpve the respirator and check if the
wearer can detect the banana odor. |If the wearer can detect the odor
wi thout the respirator but not when wearing it, a satisfactory fit has
been achieved. If the wearer is unable to obtain a satisfactory fit
after several readjustnents of the straps, a different brand respirator
shoul d be tried.

b. lrritant Snoke Test. This test relies onirritant effect to
the nose and throat of snopke Broduced by passing air over commercially
prepared ventil ation snmoke tubes (CAUTION. TH S SMXKE | S AN EYE
| RRI TANT, THEREFORE, THE WEARER MUST KEEP HI S/ HER EYES CLOSED DURI NG
TESTI NG EVEN | F THE RESPI RATOR OFFERS EYE PROTECTION). Air purifying
respirators (to be fit by this method) nust be equi pped with high
efficiency filters. Since this nethod relies onirritant effects, the
snoke should first be directed toward the respirator froma di stance of
about two feet. |If the wearer does not detect the snoke, nove it in
slowly to within six inches of the respirator (CAUTION:. BE SURE THAT
THE ENDS OF THE SMOKE TUBE ARE COVERED W TH A RUBBER SHROUD TO PROTECT
THE WEARER FROM THE JAGGED GLASS ENDS). The wearer should perform

CG1
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exerci ses such as normal breathing, turning the head fromside to side,
noddi ng up and down, and talking. |If the wearer does not detect the
smoke, the wearer has achieved a satisfactory fit. |f the wearer
detects the snoke, stop inmediately and readjust the respirator. |If,
after several adjustnents, a satisfactory fit cannot be achieved, a

di fferent brand respirator should be tried.

C 4. Quantitative Fit Tests. Quantitative fit tests involve exposing
the respirator wearer to an atnosphere of nontoxic vapor, gas, or
aerosol in a test chanber. The concentration of the test agent is then
neasured both in the chanber and inside the respirator and the
protection factor calculated. This nmethod requires special equipnent
whi ch varies from manufacturer to manufacturer. Therefore, al
gquantitative fit test should be performed according to the

manuf acturer's instruction. However, NO RESPI RATOR SHALL BE USED IN A
WORK ATMOSPHERE THAT W LL REQUI RE A PROTECTI ON FACTOR GREATER THAN THOSE
LI STED I N APPENDI X A regardl ess of the protection factor cal cul ated by
guantitative testing.

C-5 Special Qualitative Fit Tests. Special qualitative fit test
procedures, pernmitted for fit testing respirators used for protection
against lead, are listed in 29 CFR 1910, 1025, Lead Standard, Appendi x
C, as added by 47 FR 51117, Novenber 12, 1982.
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APPENDI X D
COMPRESSED BREATHI NG Al R

D-1. Al conpressed breathing air for industrial use nmust neet Type |
G ade D, Breathing Air Quality as defined br Conpressed Gas Assocl ation
Commodi ty Specification Gr.1, 1973 and supplying conpressors nust be
tested for the following air quality paraneters at |east sem annual ly:

Ckygen (by vplune% 19. 5-23.5%

Car bon nonoxi de (by volune) 20 ppm

Car bon di oxi de (by vol une) 1, 000 ppm

Ol Msts 5 ng/m

Cdor Not obj ectionabl e or pronounced

D-2. Contracts for commercially procured conpressed breathing air
shoul d include provisions for insuring air quality and cylinder pressure
testing.

D-3. The user activity must nake arrangenments for testing air quality
fromin-house conpressors used to supply breathing air. Breathing air
conpr essor systens should be used; however, if plant air is used, the
proper air purification and safety devices nmust be installed. The
general requirenments for systenms supplying breathing air are:

a. The conpressor inlet nmust be located in an area free fromair
contam nation. |If outside, areas near and down w nd from exhaust
duct s/ stacks and sources of vehicle exhaust should be avoided. |If
inside, areas with little air circulation, high tenperatures, solvent
use, conbustion equi pnent, or other potential sources of contam nation
shoul d be avoi ded.

b. The conpressor nust have a conpressor failure alarmand high
tenperature alarmor shut off.

c. Awater trap and air purification systemare required for the
renoval of condensed water, oil mst and other particulates, odors,
gases and organi c vapors.

d. A continous carbon nonoxide alarmor carbon nonoxide converter
shoul d be used; if not, the air nust be nonitored for carbon nonoxide at
| east nonthly.

e. The air receiver nust be of sufficient capacity to allow
respirator wearer(s) to escape froma contam nated atnosphere in the
event of conpressor failure.

f. Should plant air be used, only breathing air type lines are
pernitted downstreamfromthe purification system

?: During filling, air cylinders should be imersed in water for
cooling and shielded fromthe operator in case of cylinder rupture.

~h.  Air cylinders nust be inspected and hydrostatically tested every
five years.
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j . Maintenance should be perforned on the conpressor and
purification systemin accordance with manufacturer's guidelines. This
shoul d include calibration (operational check with a span gas (a gas
with a known concentration)) of the carbon nonoxide alarmif used. The
al arm shoul d be set for 20 ppm Records of preventive nmaintenance,
repairs, and calibration to i1 nclude the nature of the work, the date,
and nanme of the person performng the work should be kept for one year
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