ABSTRACT

KAREN E. HARVEY. An Investigation of the Managenent and
| mpl enentati on of Large Scal e Respiratory Protection

Pr ogr ans. (Under the direction of DR DAVID A FRASER)

The practical inplenentation of respiratory protection
in alarge scale industrial setting was investigated.
Respiratory protection prograns at the Kennedy Space Center,
Nor f ol k Naval Shipyard, and International Busi ness Machi nes
Research Triangl e Park were assessed for conpliance with
Title 29 Code of Federal Regul ations 1910.134. The
assessnent was based on enpl oyer response to questionnaires,
interviev/s, and personal observations. The data obtai ned
provi ded an opportunity to discuss the difficulties of
appl yi ng conpl ex guidelines and regulations in a | arge scal e

i ndustrial setting.
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l. I NTRODUCTI ON

Living prior to 1940 was relatively inexpensive since
the primary materials used in housing and transportation
were manufactured fromnatural materials such as wood, iron
and coal. Food was grown in natural gardens using organic
fertilizers. A population increase after Wrld Wr [ with
the resultant demand for nore housing, food, and
transportation conbined with the war effort rapidly depleted
the supply of these natural resources. This demand, coupled
with the devel opment of new materials and processes during
and after the war years lead to an increase in the
devel opnent of high strength, |ightweight netals, plastics,
inorganic fertilizers, and fuels. The resultant increased
production of chemcals and chem cal conpounds has increased
the need for worker protection in nost industries. A

The preferred and usual |y nost econom cal method of
providing protection is to design the work station for
m ni mum hazard, i.e., to select design features such as
contai nnent, isolation, elimnation or the use of
appropriate safety factors. Were elimnation or control by
design is not feasible, exposure to known hazards may be
controlled by the use of detection and warning devices or,
| east satisfactory because it introduces the human el enent.
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the use of special protective devices or clothing (4).
Regar dl ess of which of the preceding nethods are
enpl oyed, sonme form of personal protective equi pnent may be"'
required while servicing or nmaintaining the processing
equi prent or for energency use if the primary protective
systemfails. Al so, while nost potential hazards can be
elimnated or controlled by engi neering nethods, there are
ti mes when managenent cannot justify these expenditures and
personal protective equi pnment is used as the only feasible
met hod. Forenpbst anpbng personal protective equi pnment are
the various types of respiratory protective devices on the
mar ket today (Table 1) (4).
Respiratory protection devices considered in this report
are any device covering the nose/or mouth in order to
protect the wearer frominhaling harnful airborne

cont am nati on. Such devi ces have existed in various forns

for many years. Early face masks consisted of cloth or
handker chi efs held over the nose and nouth to filter out

dust fromthe herding cattle. 1In the early part of this
century, gas nasks were devel oped as a protective device
agai nst poi sonous gases (5). These nmasks have evolved into
sophi sticated devices with many types and manufacturers. In
1970 the Cccupational Safety and Health Adm nistration
(OsHA) chose to i npl enent and enforce federal regul ations

for the respiratory protection of the health of workers.
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Table 1

Ceneral Types of Respirators
Devi ce Pr ot ects Agai nst

Al R PURI FYI NG

Mechani cal Filter Dusts, fumes, msts, snokes
Chenical Cartridge Low concentrations of organic
vapors or gases, acid and

al kal i ne gases, paint vapors,
pesti ci des

FACE PI ECE TYPE

Gas Masks Hi gh concentrations of organic
vapors or gases, acid and
al kal i ne gases, paint vapors,
pesti ci des

Al R SUPPLI ED

Air-line All airborne contam nants in

concentrations not inmediately
dangerous to life or health

Sel f - cont ai ned
Br eat hi ng Appar at us Unknown ai rbor ne cont am nants
and oxygen defici ency
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The OSKA Respiratory Program

The basic requirenent of the OSHA regulation in Title 29
Code of Federal Regulation (CFR) 1910.134 is that the
enpl oyer establish a program which provides respirators
which are suitable for the purpose intended and provide
adequate protection for the worker. |If an enployer elects
to use respirators to conply with OSHA standards, the
respiratory protection program nust be docunented by v/ritten
procedures governing respirator selection and use, nedical
testing, training of enployees in the use, handling, and
care of the respirators, as well as the nonitoring of
enpl oyee exposure and the periodic eval uation of the

program These requirements are further described bel ow

Witten Operati ng Procedures

Witten operating procedures nust clearly define the
responsibilities and authority for the program (12). These
written procedures becone the cornerstone on which the

entire programis based.

Sel ecti on and Use of Equi pnent
It is essential that those responsible for establishing

a respiratory protection program understand the various

operati onal and environnental factors that influence the

sel ection of respirators. Anong the factors to be

consi dered ar e:
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1) The physical and chem cal properties, concentration
likely to be encountered, and Perm ssi bl e Exposure Limts
(PEL) and physiologic effects of the contam nant.

2) The nature of the operation, such as materials used
during the process and the workers' physical actions and
duti es.

3) The location of the area with respect to a source of
uncontam nated, respirable air to plan energency routes to
safety or placenent of a backup system

4) The characteristics of the respirator such as size
and wei ght.

5) The type and concentration of contam nants the

respirator nust protect against.

OSHA regul ations require that approved respirators be used
when avail able. The National Institute for Occupati ona
Safety and Health (NIOCSH) in conjunction with the M ne
Safety and Health Admi nistration (MSHA), have been named by
OSHA as the testing and certifying agencies for respirators
(13). An approved respirator is one that has been tested
and found to nmeet the requirenents set forth in Title 30 CFR
11-Respiratory Protective Devices; Tests for Permssibility.
These procedures require testing of all conponent parts as
well as the conplete respirator. Wen all requirenments are
fulfilled, the respirator is "approved" and given a

NI OSH MSHA certification nunber. Since the respirator and

Its conponents are tested and approved as an entity, the
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approval is void if conponent parts are interchanged. A
respirator which is not found in the NIOSH Certified
Equi pnent List is considered to be "non-approved" and may "

not provide the sane degree of protection as the "approved"

respirator (9).

Medi cal Testi ng

Since the use of respirators may place excessive stress
on those with debilitating conditions such as respiratory or
cardi ovascul ar di seases, workers should not be assigned to
tasks requiring respiratory protection until they have been
exam ned by a physician. However, a recent study on the
effects of respirator wear on female subjects with
restrictive lung di sease concluded that the main stress to
the body was fromthe exercise performed and not fromthe
use of the respirator (6). A properly docunmented physica
exam nation al so provides protection for the conpany in the

unfortunate instance of litigation by the enployee or his

sur vi vors.

Tr ai ni ng
Training is perhaps the nost inportant factor in the

conprehensive respirator programrequired by OSHA (7).

Wt hout proper instruction, the enployee may underestinate

the hazards of exposure and performthe operation w thout

proper protection. Many of the hazards which are associ ated

with jobs that require respiratory protection, such as
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oxygen deficiencies, are not apparent to the untrained
enpl oyee, i.e., a dangerous atnosphere may | ook and snel |
"safe". Training nust include information on the follow ng
t opi cs:

1) The need for respiratory protective equi pment,
i ncluding a description of engineered controls.

2) The steps used in selecting an appropriate
respirator, including identification of the specific hazard.

3) Proper fitting of the respirator either
qualitatively - where the response by the wearer to a test
chem cal released outside the facepiece is observed, or
quantitatively - where the concentration of the test
chem cal is neasured both inside and outside the facepiece.
Qualitative testing is nost frequently used because it is
| ess expensive and easier to perform

4) Limtations of the respirator use which may include
the wearing of eye glasses or |lenses, the effect of facia

hair, and the length of time the respirator nmay be used.

In sone instances, such as exposure to hydrazine, a single
m suse may have del eterious health effects so it is

i mportant that the reason why the respirator is needed be
stressed and that enpl oyees becone confident of the ability
of the respirator to provide the necessary protection.

Empl oyees nust know that they are wearing respirators to

protect thenselves, not only because of conpliance wth an
OSHA requi renment (8).
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Mai nt enance

To ensure the success of the respiratory protection
program proper inspection, maintenance and repair of the
respirators is necessary. A defective device may be nore
dangerous than not using a respirator at all because the
emtpl oyee believes adequate protection is being provided when
it is not (3). |In sone instances, the worker is responsible
for maintaining his respirator, therefore he should be
instructed in the inspection, cleaning, disinfecting and
storing of the respirator (12). The supervisor, in addition
to assuring that his enployees are properly trained, should
follov, up to assure enployee conpliance w th maintenance
procedures, when using chem cal cartridge respirators,
enpl oyees nust have avail abl e proper replacenment conponents.
Em pl oyees should be aware that only a cartridge of the sane
brand as the respirator body may be used. The use of
di sposabl e respirators is becom ng nmore conm on because they
are |ightweight, econonmical, and nore confortable than
reuseabl e chem cal cartridge respirators. Mintenance of
di sposabl e respirators is mninmal, however, the enployee
nust be av/are that they are to be used only under the

conditions and limtations specified by the nmanufacturer

(13).

Moni t ori ng
Two types of nonitoring, work area surveillance and

program eval uation, are required in respiratory protection
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prograns (9). Industrial hygiene surveillance of work area
condi tions and worker exposure is necessary at the initial
stage of the programto aid in the respirator selection
process, and should continue thereafter to verify that the
conditi ons under which the respirators were selected are
still valid. Any change in the operation, process or

ventil ation should also include an industrial hygi ene
survey. Wirk area surveillance by the supervisor should be
enpl oyed to be certain that the limtations of the
respirator are not being exceeded (31,14). Program

eval uation, perforned at |east annually, should include a

review of conpliance with each of the previously discussed

requi rements.
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. PURPOSE OF STUDY

Difficulties in the managenent of respiratory protection
progranms increase as the nunber of workers requiring
protection and/or types of hazardous materials increase
presenting the need for devel oping a systematic approach to
meeting requirements and assuring conpliance. The purpose
of this study was to develop a method that could be used by
a |l arge manufacturing organi zation to determ ne the
effectiveness of its respiratory protection programand its
conpliance with both the letter and spirit of the applicable
OSHA regul ation. The methodol ogy utilized in this study

A) Obtain information from 1) Enployer responses to
questionnaires based on the requirenents of 29 CFR 1910. 134.
2) Interviews with admnistrators for respirator prograns,

3) Personal observations of individual workers and work

ar eas.

B) Determ ne the areas of non-conpliance by preparing a

matri x of the informati on obtai ned.

C Recommend changes in current practices based on the

results of the program assessnent.
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I'11. EVALUATI ON OF CURRENT RESPI RATCRY PROTECTI ON PROGRAMS

A) Background

The John F. Kennedy Space Center (KSC) is the National
Aeronautics and Space Administration's (NASA) primary site
for launchings of the manned reuseabl e Space Shuttle and
unmanned expendabl e vehicles for the purpose of delivering
scientific experiments into space.

Maj or products at KSC are acconplished by the use of
contractors responsible for specific tasks such as
propul sion, navigation, assenbly and testing of the
vehicles. Approximately thirteen thousand people are
enpl oyed at the Kennedy Space Center by NASA and the tv/elve
contractors (Table 2). They use many chemcals (Table 3)

i ncluding a broad spectrum of chem cal asphyxiants,
irritants, systemc poisons, potential carcinogens as well
as dusts capabl e of producing pulnonary fibrosis and ot her
processes which may produce oxygen deficient or otherw se
hazar dous atmospheres. Thus the Kennedy Space Center

provi ded an opportunity to collect data for the evaluation
of several respiratory protection prograns.

Kennedy Space Center has approximately fifteen hundred
enpl oyees whose job assignments frequently require
respiratory protective equipment for chemcal vapors, dusts.
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Tabl e 2

12

Contractors Investigated at the Kennedy Space Center

as of June 1985

Respi r at or

Cont r act or Enpl oyees User s
Aer oj et General Corp. 50 0
Bi oneti cs Corp. 100 10
Boei ng Services |International |nc. 500 25
EG&G Fl orida | nc. 1500 250
CGeneral Dynam cs Cor p. 300 10
Hughes Aircraft Co. 150 20
Lockheed Space Operation Co. 6000 600
McDonnel | Dougl as Astronautics Co. 200 10
McDonnel | Dougl as Technical Services Inc. 500 60
Mort on Thi okol | nc. 750 100
Uni ted Space Boosters |nc. 500 75
W tech Corp. 100 10

Tabl e 3
Chenicals in Major Use at KSC*
Chemni cal Anbunt Stored on Site TLV

Mononet hyl hydr azi ne 55, 000 gal |l ons 1 ppm
Ni t rogen tetroxide 50, 000 gal |l ons
Hydr azi ne 1, 000 gal |l ons 1 ppm
Met hyl et hyl ketone 1, 000 gal |l ons 200 ppm
Met hyl chl orof orm 500 gal |l ons 350 ppm
Freon 21 12, 000 pounds
Freon 113 5, 000 gal |l ons
Anhydr ous ammoni a 1, 000 pounds 50 ppm
* Source - Ofice of Environnental Health< EG&G, Kennedy

Space Center, FI. (Persona

conmuni cati on) .
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fumes, and nists produced by the various rocket propellants
bei ng stored, transferred, or burned as well as dusts and
fumes generated by materials utilized in brakes and ther nal
protection systens. Due to the proxinmity of the ocean,
sandbl asting and painting are routinely required to nmaintain
structures and equi pnent in this corrosive atnobsphere.

For conparison, infornmation on sinmilar prograns at the
Nor f ol k Naval Shipyard (NNSY) and | nternational Business
Machi nes (I BM was al so obt ai ned.

Nor fol k Naval Shipyard is a single, |arge (approxinately
10, 000 enpl oyees) governnent organi zation. Kennedy Space
Center is approxinmately the sanme size (13,000 enpl oyees) of
whi ch only 2,000 are governnent enployees while the bal ance
of the workforce is conprised of enpl oyees of the various
contractors perfornmng the nany tasks necessary to assenbl e,
process, and |l aunch the rockets and spacecraft. The |BM
facility at the Research Triangle Park is also | arge
(approximtely 11, 000 enpl oyees), and nmanufacturers
relatively clean, high technology products utilizing sone
hazardous chem cals in their processing.

Nor f ol k Naval Shi pyard has approximately three thousand
enpl oyees whose job assignnents frequently require
respiratory protective equipnment for dusts, fumes, msts and
sol vent vapors produced by wel di ng, grinding, sandbl asting,
and pai nti ng.

| BM has approximately forty enpl oyees whose job

assignnents sonetines require respiratory protective

equi pnent for chem cal vapors.


NEATPAGEINFO:id=AB582637-334A-4C3E-A60D-F3783A9CB291


14

| BM and Norfol k Naval Shipyard are essentially
honmbgenous conpani es who control internally all aspects of
their prograns such as engi neering, procurenent, medical A
testing, training, and environnental health and safety. The
Nat i onal Aeronautics and Space Adm nistration at the Kennedy
Space Center, on the other hand, serves as a "host agency"
which requires that their tenants or contractors conply with
the various | aws and prograns, but cannot dictate their
i nternal procedures. Thus, the twel ve Kennedy Space Center
conpani es are al so i ndependent, hombgenous conpani es who

control all aspects of their prograns.

B) Pr ot ocol

To deterni ne the adequacy of current respiratory
protection progranms at the Kennedy Space Center, a survey of
the twelve major contractors was initiated. This survey
exam ned in detail program docunentation, training and
equi pnent procurenent and use.

1) A checklist (Figure 1) of key requirements as

defined by the 29 CFR 1910. 134, was devel oped and

distributed to the contractors. The checkli st was used as a
guideline for contractor managenent to coll ect the necessary
information. This was foll owed by personal contact with

program adm ni strators requesting the assenbl ed i nfornmati on.

2) To organize the information, matrices were devel oped

(Figure 2). As information was received fromthe


NEATPAGEINFO:id=68B4BA2C-B194-4B82-9C00-E36066042D27


15

Figure 1
Respi rat or Program Checkl i st

How many and what type respirators do you have?

Who are the manuf acturers?

What is the nature of the hazardous operati ons?

Are the respirators N OSH approved for this hazard?

Are there witten operating procedures which govern the
sel ection and use of these respirators?

Does the enpl oyee receive training in the use of the
respirators?

Does the training of enployees who use respirators include
proper fit testing?

Are the respirators stored in a convenient and easily
accessi bl e | ocati on?

Are the respirators cleaned and disinfected on a regul ar
basi s?

Are the respirators inspected during cleaning and
deteriorated parts replaced?

Are records nmaintai ned of inspection and mai nt enance dates?
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Is the nedical status of each enpl oyee who wears a

respirator checked periodically?

Is the effectiveness of the respiratory program detern ned

16

t hrough regul ar eval uati on?
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Figure 2. Program Eval uation Matrix
PROGRi \ M EVALUATI ON COVPANY

oty FI T TEST
EQUI PMENT TYPE WRI TTEN SOP USE ROUTI NE/ EMER MEDI CAL APPROVAL  TRAI NI NG QUAL/ QUAN
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contractors, it was filled into each conpany's matri x and
any mssing infornati on was not ed.

3) The collection of this information was foll owed by '/"
in depth interviews with program adninistrators. These
interviews were used to obtain any information m ssing from
the conpany matri x, and to di scover conpany practices or
policies that may not have been included in the docunented
program Three conpani es stated that they had no program
docunent ati on because there was no requirenent for the use
of respiratory protection equi pnent by their personnel.

Anot her conpany was a nenber of a contracting "tean and as
such was covered under the policy of the prine contractor
who had previously responded to the survey. To ensure that
nonpartici pating contractors understood the purpose of the
survey, a letter requiring acknow edgenent was prepared and
distributed to each of the three conpanies. Only one of the
three contractors signed and returned the letter. The

remai ning two acknow edged they did have periodic respirator
use, but neither had any witten procedures or program
docunent ati on.

4) At the tinme of the interviews visits were made to
observe many of the operations and procedures requiring
respiratory protection. This allowed verification of the
exi stence of and conpliance with programrequirenents. The
conpl eted col |l ection of program docunentati on was anal yzed
for conpliance with the eleven mninmumrequirenents of Title

29 Code of Federal Regul ations 19010. 134.
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5) Finally, unannounced wal kt hroughs were conducted to
assess procurenent, issuance, use and mai ntenance practices.
Several training sessions were audited to determne if the

requi red topi cs were addressed and proper fit testing

per f or med.

(@) Resul ts

Anal ysis of the information fromthe contractors was
perforned using the OSHA Instruction of Conpliance 2-2. 20A
(11) to aid in interpretation of the Code with the foll ow ng
resul ts:

1) Only three of the el even contractors were in

conpliance with all requirenents of 29 CFR 1910. 134.

2) Two contractors were not in conpliance due to the
absence of witten procedures and docunentati on.

3) One contractor indicated there were no operations
requiring the use of respirators by his enpl oyees.

4) Five contractor prograns did not address one or nore
of the follow ng: work area surveillance, nedica
exam nations, enployee training, fit testing, or program
eval uati on.

5) The Norfol k Naval Shipyard and | BM Research Tri angl e
Park prograns were in conpliance with all requirenents of 29
CFR 1910. 134.

To i nform the managenent within each contractor
organi zation, individual letters detailing the results of

the investigation with recommendations to bring each program
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into conpliance were transmtted. |Included as an encl osure
was a listing of the el even m ninumrequirenents and the
contractor's procedure that fulfilled each requirenent. " A
When a requirenment was not fulfilled it was noted in the

i stings.

In addition to the precedi ng program probl ens, the
foll owi ng deficiencies were noted during personal interviews
and visits of the areas: (1) inadequate procurenent of
respirators and replacenent parts, (2) |ack of nedica
approval of enployees required to wear respiratory
protection, (3) inadequate training of enployees, and
(4) unsupervised issue of respirators.

(1) Difficulties with respirator procurenent involve
NASA as well as the contractors. There are two main
contractors at the Center, the Shuttle Processing Contractor
(SPC) and the Base Qperations Contractor (BOC) each of which
are responsible for their own procurenent. However, both
contractors are ultimtely accountable to the federa
governnent and therefore nust abi de by gover nnment
procur enent policies.

To pronote conpetition and obtain the best quality for
the | owest price, the governnment requires the phrase "or
equi val ent” be included in the published specifications for
an item This policy, when applied to the procurenent of
respirators, has resulted in the stocking of different

manuf acturers brands, nodels and repl acenent parts with

simlar capabilities and functions (Table 4). Contractors
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ordering respirators fromtheir respective stock system have
recei ved repl acenent parts of different manufacture which if
used woul d, as previously noted, void N OSH MSHA approval .
As of March 1983, contractors ordering respiratory
protecti on equi pnent may specify the manufacturer they

prefer, in effect nullifying the "or equival ent"”

requi renent. This policy had not as yet been inpl enented
into the respirator procurenent system at the Kennedy Space
Center. It was also noted that two different respirators

wer e st ocked under the sane Federal Stock Nunber. Thus

when a contractor ordered through Federal Stock, he could
not be certain which brand he would recei ve and coul d obtain
a brand for which he had no matchi ng repl acenent parts.
Several contractors pointed out that this practice required
themto expend | arge anounts of npbney to mai ntain adequate
repl acenent parts.

(2) Several of the prograns investigated addressed the
requi rement for medi cal approval before use of respirators.
However, in practice, none of the eleven contractors that
use respirators verify that their enpl oyees received nedi cal
approval before using respirators. As a result there are
over 1000 enpl oyees at the Center currently using
respirators who have had no nedi cal exam nati on.

(3) O the eleven contractors surveyed, five train their
own enpl oyees, the enpl oyees of four contractors are
instructed by the Base Operations Contractor and enpl oyees

of two contractors are instructed by the Shuttle Processing
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Tabl e 4

Types of Respirators Available for Routine Use KSC

Sel f Cont ai ned Breat hi ng

Dust, Fume, M st Chemcal Cartridge Apparatus__
3M 8742 Norton 7500 Scott Sling Pack I
3M 8710 Norton 1001 Scott AirPak
3M S920 MSA Confo |1 Survivair Mark |
MSA 461846 Survivair 3 0 Mnute

3M 8712 | SI Ranger
3M 8714

3M 8727

Cesco 95RC25

Cesco 95RC55

Bi nks 40-128

Anerican Opti cal
R5051
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Contractor (Table 5). Because there are seven different
training classes, there is a wide diversity in the
instruction given to enployees. \hen fit testing was " AN
perforiaed, it was found in nost cases the brand an enpl oyee
was fit tested with was not the brand he woul d be using on
the job. |n some instances, fit testing was not perforned,
the enpl oyee was given the respirator, instructed inits

use, and qualified.

(4) Many of the problens found with the issuance of
respirators stemfromthe difficulties in training. There
IS nouniformway to identify an enployee who has been
trained in the use of respirators. Upon conpletion of
training, the Base Qperation Contractor issues certification
cards which are carried by the enpl oyee and produced before
a respirator will be issued. The enployee is allowed to
receive and use only those respirators for which the
certification card shows he has received training. Qher
contractors provide a list of qualified enployees to those
responsible for issuing respirators. This is cunbersone and
sonetines costly due to the delay between an enpl oyee being
certified and the list reaching the tool crib so that the
enpl oyee may obtain a respirator. [Individual issue of
respirators was conmon, however, in nost cases there was no

follow up to ensure proper maintenance and storage of the
respirator by the enployee.
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Tabl e 5

Divi sions of Contractor Resgi rator Training C asses at
t he Kennedy Space Center

I NDEPENDENT TRAI NI NG EMPLOYEES TRAI NED

Uni ted Space Boosters I nc 75
McDonnel | ugl as Astronautics Co 10
McDonnel I Dougl as Techni cal Services Co 60
Hughes A1l rcr af t Co 20

B Il € e I | G > a O

BASE OPERATI ONS CONTRACTOR TRAI NI NG

EGCGRG FI ori da 1 nc 250
Boei ng Service | nc 25
Cener al Dynamcs Co 10

I O rnmet i s Co a O

SHUTTLE PROCESSI NG CONTRACTOR TRAI NI NG

Lockheed Space erati ons Co 600
Nobrt on hi okol I Nc 100
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I V. CONCL USI ONS

There is a wide variation in interpretati on and

application of respiratory protection requirenents anong

contractors. This seens to be due to the followi ng factors:

1) The Code (29 CFR 1910.134) is not specific enough in

t hat :

a) Qualification requirenments for adm ni strators of
respiratory protection prograns are not defi ned.

b) Psychol ogi ¢ eval uati on of the enployee's ability to
performtasks while wearing a respirator is not included in
29 CFR 1910.134 as it is in ANSI Zz88.2.

c) Physical exam nations are suggested (shoul d) but not
mandat ory (shall).

d) The Code assumes that a | ocal physician is avail able
who is fanmiliar with work area conditi ons and therefore can
determ ne what health and physical conditions are
appl i cabl e, when actually very few physicians are famliar
with work area conditions.

e) The Code assunes that all enployers have the
services of an industrial hygienist available to determ ne

and perform such things as, "appropriate surveillance of
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work area conditions and degree of enpl oyee exposure or

stress”.

2) The KASA/ KSC respiratory protection program has not been
visi bl e enough in the past for contractors to understand
their responsibilities. The programhas suffered fromthe
same i nadequacies as the Code in that it was not stringent
enough in requirements and enforcement. Further direction
defining specific responsibilities and expl ai ning penalties

for infractions are essential for inplenentation.

3) Administration of the respiratory protection prograns

has not been consi stent anmpong contractors.

4) Respirator programrequirenents are not adequately

defi ned and enforced.

5) Federal procurenent practices have resulted in the
proliferation of respiratory protection equipnent,

i ncreasi ng costs by necessitating increase in stock of

repl acement/repair parts, and increasing the possibility of

the installation of incorrect replacenent parts.

6) Respirator training classes are not standardi zed and do
not alv;ays provide the enpl oyee with instruction/

fam liarization with the equi pment to be used.
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7) There is no uniformway to identify an enpl oyee who has
been trained in the proper use and mai ntenance of a

respirator.
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V. RECOMVENDATI ONS

As a result of the study there are two categories of

reconmmendati ons, general and specific:

CGener al

Not only should the Federal Code be revised to nake it
nore i nclusive but also a strong trai ning and noti vati on
program shoul d be devel oped to convi nce exposed wor kers of

the need for respiratory protection

Speci fic

1) Title 29 CFR 1910. 134 should be revised to
i ncorporate the newly witten (February 1984) Anerican
Nati onal Standards Institute (ANSI) Z88.6 - Respirator Use -
Physi cal Qualifications for Personnel, which would
st andar di ze physi cal exam nati ons.

2) Title 29 CFR 1910. 134 shoul d be revised to define
"appropriate surveill ance of work are conditions."”

3) Contractors should be allowed to specify the
manuf acturer when procuring respiratory protection equi pnent
or replacenent parts to assure the best quality,

st andar di zed equi pnent is procured.
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4) Training should be standardi zed to include al
requi red aspects and include a uniform nmethod of
i dentification of enployees who have been instructed in the-"?
proper use and mai ntenance of respirators.

5) Program eval uation should be performed annually, and
i nclude respirator selection, use, and mai ntenance as wel |
as enpl oyee satisfaction with the program

The results of this investigation | ead one to the
conclusions that the theoretical and practical aspects of
respiratory protection prograns are not always one and the
same. Practical inplenentation of a |arge scale respiratory
protection program presents many obstacles not only to the
program adm ni strator but also to managenent. COften there
Is a wde discrepancy between the witten requirements of a
program and the actual inplenmentation of those requirenents
in the workplace. This is even nore apparent when nore than

one contractor is enployed at the sane worksite.
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Sunmary of El even M ninum Requirements for Acceptable
Respiratory Protection Program
(Extracted from 29 CFR 1910.134)

Witten standard operating procedures governing the

sel ection and use of respirators shall be established.
Respirators shall be selected on the basis of the
hazards to which the workers is exposed.

The user shall be instructed in the proper use and
limtations of the respirators.

Where practicable, the respirator should be issued to

i ndividuals for their exclusive use.

Respirators shall be regularly cleaned and disinfected.
Respirators shall be stored in a clean and sanitary

| ocati on.

Respirators used routinely shall be inspected during

cl eani ng.

Appropriate surveillance of work area conditions and de-
gree of enployee exposure or stress shall be nmaintained.
There shall be regul ar evaluation of the effectiveness
of the program

Persons shoul d not be assigned to tasks requiring use of
respirators unless it has been determned they are phys-

ically able to performthe work and use of the equi pnent
Approved or accepted respirators shall be used when

avai | abl e.
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MATRI X DEFI NI TI ON

CATEGORY- CC- Chemi cal cartridge; DFMdust, fume, mst

EQUI PMENT TYPE - Brand and nodel

VRI TTEN SCP - Witten Standard Operati ng Procedure

USE ROUTI NE/ EMER - Use of respiratory routine or energency

MEDI CAL APPROVAL - Medi cal exam nation specific for
respi rator use

TRAI NI NG - Adequate training of enployees in respirator use

FIT TEST QUAL/ QUAN - Method of fit testing either
qualitative or quantitative

| NDI VI DUAL | SSUE - Respirator issued to individual for

excl usi ve use

REGULAR MAI NTENANCE - Mai ntenance of respirator by user or
shop

PERI ODI C RESPI RATOR | NSPEC - | nspection of respirator
per f or ned

WORK AREA SURVEI L - Work area surveill ance of hazard

PROGRAM EFFECTI VENESS - Based on personal observation

CiIIJ:Progran1is enforced and effective; POOR =program
not enf orced

EMPLOYEE ACCEPTANCE/ COVPLAI NTS - Based on persona

observati on and i ntervi ews
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CATEGCORY

8

8

8

EQUI PMENT TYPE VIRI TTEN SOoP

Norton 75 0O Yes

NMBA 7201

Bi nks 40- 128

CESCO

USE ROUTI NE/ EMER

Rout i

Rout i

Rout i

Rout i

ne

ne

ne

ne

PROGRAM EVALUATI ON COVPANY

Boei ng

FI' T TEST

NVEDI CAL APPROVAL TRAI NI NG QJAL/ QUAN

No Yes

Yes

Yes

Yes

Qual

Qual
Qual

CQual
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I NDI VI DUAL
| SSUE

Yes

Yes

REGUL AR
NMAI NTENANCE

By
By
By

By

User

User

User

User

By
By
By

By

PERI ODI C
RESPI RATOR | NSPEC.

User

User

User

User

WORK AFJEA
SURVEI L.

PROGRAM EVALUATI ON COVPANY

Boei ng

PROGRAM EMPLOYEE

EFFECTI VENESS ACCEPTANCE/ COVPLAI NTS

Poor Good/ None
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CATEGORY

78 8 8 8

8

EQUI PMENT TYPE

Nor t on

3M 8741

Norton 7731
Ameri can Opti cal
3M 8710

3M 8742

MBA Confo |1

VI TTEN SOP

USE ROUTI NE/ EMER

Rout i

Rout i

Rout i

Rout i

Rout i

Rout i

Rout i

ne

ne

ne

ne

ne

ne

ne

PROGRAM EVALUATI ON COVPANY

EG&G

MEDI CAL APPROVAL

FI'T TEST

TRAI NI NG QJAL/ QUAN

Yes

Yes

Yes

Yes

Yes

Qualitative
Qualitative
Qualitative

Qualitative

Qualitative
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1 I NDI VI DUAL

I SSUE

Yes
Yes
Yes
Yes
Yes

Yes ;@

Yes ,

REGUL AR

By
By
By
By
By
By

By

MAI NTENANCE

User

User

User

User

User

User

User

By
By
By

By

Di sposabl e

Di sposabl e

By

PERI ODI C
RESPI RATOR | NSPEC.

User

User

User

User

User

WORK APxXEA
SURVEI L.

PROGRAM EVALUATI ON COVPANY

EGRG

PROGRAM
EFFECTI VENESS

Poor

EMPLOYEE
ACCEPTANCE/ COMPLAI NTS

Good/ Sone
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PROGRAM EVALUATI ON COVPANY

General Dynam cs

FI'T TEST
CATEGORY  EQUI PMENT TYPE VRI TTEN SOP USE ROUTI NE/ EMER  MEDI CAL APPROVAL  TRAI NI NG QUAL/ QUAN

cc Anerican Opti cal Yes Rout i ne No No None

oo
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I NDI VI DUAL
I SSUE

Yes

REGUL AR
NMAI NTENANCE

By User

PERI ODI C
RESPI RATOR | NSPEC.

By User

WORK AREA
SURVEI L.

PROGRAM EVALUATI ON COVPANY

General Dynam cs

PROGRAM ENPLOYEE

EFFECT!I VENESS ACCEPTANCE/ COVPLAI NTS

Poor -/ -
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PROGRAM EVALUATI ON COVPANY

Hughes Aircraft

FI' T TEST
CATEGORY EQUI PMENT TYPE VRI TTEN SOP USE ROUTI NE/ EMER NVEDI CAL APPROVAL TRAI NI NG QUAL/ QUAN

cc MSA Confo |1 Yes Rout i ne Yes Yes Qualitative
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I NDI VI DUAL
| SSUE

Yes

REGUL AR
MAI NTENANCE

By User

PERI ODI C
RESPI RATOR | NSPEC.

By User

WORK APV EA
SURVEI L.

Yes

PROGRAM EVALUATI ON COVPANY

Hughes Aircraft

PROGRAM ENMPLOYEE
EFFECTI VENESS ACCEPTANCE/ COVPLAI NTS

Good Good/ None
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PROGRAM EVALUATI ON COVPANY

Lockheed & Mborton Thi okol

FI'T TEST

CATEGORY EQUI PVENT TYPE WRI TTEN SOP USE ROUTI NE/ EMER MEDI CAL APPROVAL  TRAI NI NG QUAL/ QUAN
CcC Norton 75 0O Yes Rout i ne In process of Yes Qualitative

getting

CccC Norton 7 7 31 Rout i ne Yes Qualitative
CcC Nor t on Rout i ne Yes Qualitative
cC MBA Confo |1 Rout i ne Yes Qualitative
cC MBA 461846 Rout i ne ' Yes Qualitative
CcC 3M 8712 Rout i ne Yes Qualitative
ccC 3M 8 714 Rout i ne Yes Qualitative
DFM 3M 8710 Rout i ne Qualitative
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1 1 NDILVI DUAL

| SSUE

Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

REGUL AR

MAI NTENANCE

By User
By User
Di sposabl e
By User
By User
Di sposabl e
Di sposabl e

Di sposabl e

PERI ODI C
RESPI RATOR | NSPEC.
By User
By User
Di sposabl e
By User
By User
Di sposabl e
Di sposabl e

Di sposabl e

WORK APV EA
SURVEI L.

I n Process

of Getting

PROGRAM EVALUATI ON COVPANY

Lockheed & Morton Thi okol

PROGRAM EMPLOYEE
EFFECTI VENESS ACCEPTANCE/ COVPLAI NTS

Good CGood/ None

u>
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CATEGCORY

DFM

8

8

EQUI PVENT TYPE  WRI TTEN SOP

3M 8710 Yes

3M 8712

MSBA- CE

Nort on 7500

Norton 1000 3

USE  ROUTI NE/ EMER

Rout i ne

Rout i ne

Rout i ne

Rout i ne

Rout i ne

PROGRAM EVALUATI ON COVPANY

NVDAC

FI' T TEST

MEDI CAL  APPROVAL TRAI NI NG QUAL/ QUAN

No Yes

Yes

Yes

Yes

Yes

Qual
Qual
Qual
Qual
Qual
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I NDI VI DUAL
| SSUE

Yes

Yes

Yes

Yes

Yes

REGUL AR
NMAI NTENANCE

Di sposabl e
Di sposabl e
By User
By User

Di sposabl e

By
By
By
By

By

PERI ODI C
RESPI RATOR | NSPEC.

User

User

User

User

User

WORK AP™MA
SURVEI L.

PROGRAM EVALUATI ON COVPANY

NMDAC

PROGRAM EMPLOYEE
EFFECTI VENESS ACCEPTANCE/ COVPLAI NTS

Poor -/ -

il
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PROGRAM EVALUATI ON COVPANY

USBI

FI T TEST
CATEGORY EQUI PMENT TYPE VRI TTEN SOP USE ROUTI NE/ EMER MEDI CAL APPROVAL  TRAI NI NG QUAL/ QUAN

DFM 3M 8710 Yes Rout i ne No Yes Qual
ccC 3M 8712 Rout i ne Yes Qual
CcO 3M 8714 Rout i ne Yes Qual
ccC 3M 8727 Rout i ne Yes Qual
cc Cesco 95RC25 t Rout i ne Yes Qual
CcC Cesco 95RC65 Rout i ne Yes Qual
CC Cesco 95RC55 Rout i ne Yes Qual
ccC Nort on 1001 Rout i ne Yes Qual
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I NDI VI DUAL
| SSUE

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

REGUL AR
NMAI NTENANCE

Di sposabl e
Di sposabl e
By User
Di sposabl e
By User
By User
By User

Di sposabl e

By
By
By
py
By
By
By

By

PERI ODI C
RESPI RATOR | NSPEC.

User

User

User

User

User

User

User

User

WORK APV EA
SURVEI L.

PROGRAM EVALUATI ON COVPANY

usBI

PROGRAM EMPL OYEE
EFFECTI VENESS ACCEPTANCE/ COVPLAI NTS

Good Good/ None

an
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CATEGORY

EQUI PMENT TYPE

Al Types

VRI TTEN SOP

Yes

USE ROUTI NE/ EMER

Rout i ne

PROGRAM EVALUATI ON COMPANY
Nor f ol k Naval Shi pyard

FI'T TEST
MEDI CAL APPROVAL TRAI NI NG QJAL/ QUAN

Yes Yes Qualitative

00
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I NDI VI DUAL
| SSUE

Yes

REGUL AR
MAI NTENANCE

By Shop 06

PERI ODI C
RESPI RATOR | NSPEC,

By User and
Saf ety Personnel

PROGRAM EVALUATI ON COVPANY

NNSY

VORK  APAEA PROGRAM EMPLOYEE
SURVEI L. EFFECTI VENESS ACCEPTANCE/ COVPLAI NTS

Yes Good


NEATPAGEINFO:id=368966C7-122E-4574-8B0C-D5508A678501


CATEGORY

Al

EQUI PVENT TYPE

Al Types

VRI TTEN SOP

Yes

USE ROUTI NE/ EMER

Rout i ne

PROGRAM EVALUATI ON COVPANY

| BM Research Triangl e Park

FI' T TEST
NVEDI CAL APPROVAL TRAI NI NG QJAL/ QJAN

Yes Yes Qualitative
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I NDI VI DUAL
| SSUE

Yes

REGUL AR
MAI NTENANCE

By User

PERI ODI C
RESPI RATOR | NSPEC.

By User

>> a

WORK APV EA
SURVEI L.

Yes

PROGRAM EVALUATI ON COVPANY

| BM Research Triangle Park

PROGRAM EMPLOYEE
EFFECTI VENESS ACCEPTANCE/ COVPLAI NTS

Good


NEATPAGEINFO:id=03C7C3EF-28CE-47D6-8B4D-44C40FA34B0C


