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dust bulk samples were analyzed for the presence of asbestos (13322lA) at the

INational Zoological Park Reptile House (SIC-842l), Washington, D.C. on I

November 9, 1978. The evaluation was requested by the Office of Police and
Safety at the zoo on behalf of an unspecified number of workers and the
general public. The visitor and service areas had no detectable airborne
asbestos fibers. The ceiling sample contained 70 percent chrysotile-asbestos
(12001295), but no asbestos was detected in wall and floor samples. The
investigators note that the OSHA standard for asbestos is an 8 hour time
weighted average airborne concentration not to exceed 2,000,000 asbestos
fibers longer than 5 microns per cubic meter (cu m) of air, with ceiling
concentrations never to exceed 10,000,000 fibers longer than 5 microns/cu m.
They conclude that airborne asbestos fibers are not a potential health hazard
to workers or to the public in the Reptile House. They recommend that roof
leaks and damaged hot water pipes covered with asbestos be repaired, the
asbestos ceiling be removed completely when the building is renovated, and
bulk samples of floor sweepings be analyzed every 6 months until renovation ~s I'
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I. SUMMARY

The National Institute for Occupational Safety and Health (NIOSH) conducted.
an environmental survey of the National Zoological Park Reptile .House,
on November 9, 1978.

It has been determined, based on environmental sampling and work place
observations that a potential health hazard to airborne asbestos fibers
does not exist for working personnel, or the public in the Reptile' House
at this time.

NIOSH recommends that occupational exposures to asbestos (a human
carcinogen) be kept as low as possible. The NIOSH recommended level for
occupational exposure to asbestos is 100,000 fibers >5u in length per
cubic meter of air (Fibers/M3) for an 8-hour time-weighted average (TWA)
da ily exposure.

The recommended standard is intended to protect against noncarcinogenic
effects and reduce the risk of asbestos-induced cancer.

II. INTRODUCTION

At the request of the Chief, Office of Police and Safety, National
Zoological Park, Washington, D.C., the National Institute for Occupational
Safety and Health (NIOSH), conducted an environmental evaluation of the
Zoo's Reptile House.

The purpose of the study was to assess potential health hazards associated
with the asbestos insulated ceiling of the Reptile House.

The study was conducted on November 9, 1978. This report presents the
findings and conclusions of the NIOSH investigator.

III. EVALUATION

A. Description of Facilities

The Reptile House is a permanent fixture made of cement foundation,
brick walls, a metal roof, and occupies approximately 16,000 square feet
(sq. ft.). The arched ceiling inside the Reptile House is sprayed and
troweled with a 2 to 3 inch thick material that contains 70 percent
chrysotile asbestos (as determined by a NIOSH contracted analytical
laboratory). Two roof exhaust fans are located in each of the four
corridors that form the basic perimeter of the public viewing area.
Behind the public viewing area is located the service lines, commissary,
and animal holding areas. These areas do not have asbestos covered
ceilings, but do have asbestos insulated hot water pipes. The basement
of the Reptile House also has many hot water pipes insulated with asbestos.

j
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The asbestos ceiling is deteriorating in various spots in the building
because of ~ain and a leaking outside roof. The asbestos insulated hot
water pipes located behind and below the public viewing area are cracked,
peeled, and flaked in certain areas throughout the building.

B. Toxic Effects1,Z,3,4

Asbestos is a fibrous mineral with excellent insulating, fireproof and
acoustical properties. Asbestos is capable of producing nonmalignant
and malignant respiratory diseases. Asbestosis, a pulmonary fibrosis is
a nonmalignant chronic disease characterized by progressive dyspnea
(difficult breathing), and cough; and usually leads to death within 15
years. Pulmonary infections are very common to these patients.

The malignant disease develops in different tissues and forms. Epidemi­
ological evidence has shown that some workers exposed to asbestos developed
mesothelioma (a cancer of the lung lining specific for asbestos), or
tumors in the pleural, peritoneal, or gastrointestinal tissues. The
threshold of the carcinogenic response is unknown and the latency period
may be 40 years or more before the malignancy is found. There is no
known "safe" exposure limit.

The respiratory effects of inhaled asbestos fibers· are potentiated by
smoking.

C. Environmental Criteria

The following environmental criteria presently exist for occupational
exposures to asbestos.

Fibers/M3*
Source TWA** Ceiling*"** Peak****

NIOSH2 100,000 500,000
ACGI~5 (Chrysotile) 2,000,000
OSHA 2,000,000 10,000,000
OSHA (Proposed) 2 500,000 5,000,000

*Fibers >5 u in length per cubic meter air
**a-hour time-weighted average daily exposure
**'*value never to be exceeded
****peak value based on a fifteen minute sample

The NIOSH Criteria are designed to protect the average worker against the
noncarcinogenic effects of asbestos and reduce the risk of asbestos induced
cancer. Although data exists that show the lower the exposure, the lower
the risk of developing cancer, there is no evidence at the present time
that a "safe" level of exposure exists. Only a ban on the material could
assure protection against the carcinogenic effects of occupational asbestos
exposures.2

*A fiber is defined as a particle with a length to diameter ratio greater
than or equal to 3:1.
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D. . Environmental Investigation
'I ,

A total of 12 personal and general area samples for asbestos were collected
on 0.8 micron (u) pore size AA Millipore* cellulose ester filters using
MSA* Model G gravimetric pumps operated at airflows of 1.7 ltters per
minute (lpm). The filters· were held in. an open face three piece cassette.
Area asbestos samples were taken in the visitor areas, in service areas
lIe" and IIF II , and in the basement. Personal samples were taken during
morning sweep-up, and during routine reptile feeding operations.

The samples, including two blank filters, were analyzed by phase contrast
microscopy. The results of these samples and environmental conditions
are presented in Table 1.

Ceiling, wall, and floor dust bulk samples were collected in glass
scintilation vials. The ceiling sample contained 70 percent chrysotile
asbestos, while- no asbestos was detected from the wall and floor dust
samples. All bulk samples were analyzed by X-ray diffraction, electron
microscopy with elemental analysis, and phase contrast microscopy with
polarizing and dispersion staining techniques.

IV. DISCUSSION/RECOMMENDATION

The data generated by this study indicates that although asbestos is
present in the Reptile House ceiling material, the visitor and service
areas had no detectable airborne asbestos fibers. This information is
based on personal, general area, and bulk samples.

The outside environmental condition for the sampling day was sunny and
the temperature was in the mid-forties. It is felt that rain and wind
would not significantly alter the exposure conditions inside the Reptile
House at this time. However, if roof leaks are not repaired deterioration
of the asbestos ceiling could accelerate and pose a future potential
health hazard.

Some of the asbestos covered hot water pipes that were cracked and
peeled were repaired with fibrous glass sleeves at the time of this
investigation. According to a spokesman from Facilities Management, all
damaged asbestos covered pipes would be repaired in the building.

Complete renovation of the Reptile House is scheduled for fiscal year
1981 or 1982, according to the Chief of Police and Safety. At this
time, removal or covering of the asbestos ceiling is being planned.

*Mention of manufacturer's name does not constitute a NIOSH endorsement.
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Regulations pertaining to protective equipment and permissible exposures
to asbestos can be found in the Federal Register 29 CFR 1910.1001, 1976
(Appendix A).

I

Any method used to remove and dispose of the material should meet all
Department of Labor Standards contained in 29 CFR 1910.1001.

In order to protect the health and safety of employees and the visiting
public of the Reptile House, -the following recommendations are made.

1. Repair all roof leaks. Repair work should begin as soon as feasible
to assure no further damage to ceiling integrity.

2. Continue repair and patchwork' of all damaged hot water pipes covered
with asbestos.

3. Bulk samples should be collected every 6 months from floor sweepings
in the Reptile House and sent to a certified-analytical laboratory to
monitor asbestos fallout. If asbestos counts begin to rise, then there
may be a potential health hazard. The semi-annual bulk sampling should
continue until renovation of the Reptile House is complete.

4. When renovation of the Reptile House ceiling begins, there are
three basic options that can be considered; complete removal of the
asbestos ceiling, installation of a suspended ceiling below the original
ceiling, paint the asbestos ceiling with an epoxy or latex paint. Of
all the options, complete removal of the ceiling is preferred. This
option is the most expensive, but is the best method for control of
future exposure. Note that every precaution against exposure while
removing the ceiling must be made.

The second~option is to cover or install an acoustical tile suspended
ceiling. If the second option is chosen, an environmental and medical
surveillance program will have to be developed and must meet the specifics
of 29 CFR 1910.1001, and should meet NIOSH recommended criteria contained '
in References 1 and 2.

The third option of painting the asbestos ceiling with an epoxy or latex
paint is least expensive, but also least desirable. Painting the ceiling
is a temporary solution and does not eliminate the possibility of exposure.
In addition, the paint adds considerable weight to the ceiling and may
cause it to fissure and fall.

The NIOSH investigator would like to thank all participants for the
excellent cooperation and assistance received during the survey, and
particularly the services of the Health and Safety Officer, National
Zoological Park.
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Table

Results of Air Sampling for Asbestos
Personal and Area Samples

National Zoological Park
Reptile House

I

November 9, 1978

Time

0740-0900
0740-0900
0755-1455
0805-1455
0850-1450

. 0825-1445
0825-1445
f)915-1450
0910-1445
0917-1445

'Sampled
Volume
(Liters) Location

136 Sweeping Public Area (Personal)
136 Sweeping Public Area (Personal)
714 IIA II Line Feeding Area (Personal)
697 lieu Line Feeding Area (Personal)
612 IIC" Line Feeding Area (C-11)
646 C-25 Public Viewing Area
646 B-1 Public Viewing Area
553 F-14 Line Feeding Area
553 Basement, New Dry Foods Storage Area
502 0-8 Public Viewing Area

Floor Sweeping (Bulk Sample)
. Ceiling (Bulk Sample)

Public Viewing Wall (Bulk Sample)

Results
Asbestos

Concentration
fibers/cc*

N.D.l
N.D.
N.D.
N.D.
N.D .
N.D.
N.D.
N.D.
N.D.
N.D.

N.D .
70% Chrysotile

N.D.

*Approximate total fibers >5~ in length per cubic meter- of air.
1 - Less than 4500 fibers per filter (Non-Detectable).



APPENDIX A 7·
31:8304 REFERENCE FILE

34lSec.1910.1001(d)(1)h.)]

(c) Methods 01 com.,,1ic!Jlcc-(1) En­
gineering methods. (i) Ellgi11t!ering con­
trols. Engineering controls. such llS. but
not limited to. Isolatlon. enclosure. ex­
haust ventilation, nnd dust collection,
shaH be used to meet the exposure llmlts
prescribed in paragraph (b) of this
section.

(11) Local exhaust ventilation. (a)
Local exhaust ventilatIon and dust col·
lection systems shall be designed, con­
structed. installed. and maintaIned in
accordance with the American National
Standard F'.:.::~...,nentals Governing the

,Design and Operation oC Local Exhaust
Systems. ANSI Z9.2-19'71, wbJch Is In­
corporated by reCerence herein.

(b) See § 1910.6 concerning the avail­
ability of ANSI Z9.2-1971. and the
maintenance of a historic file in connec·
tion therewith. The address of the .":.mer­
ican National Standards Institute Is
given in § 1910.100.

(Iill Particular tools. All hand-op­
erated and power-operated tools which
may produce or release asbestos tibers
In excess oC the exposure limits pre­
scribed in paragraph (b) of this section.
such as, but not limited to. saws, scorers.
abrasive wheels. and drills. shall be pro­
vided with local exhaust ventilation sys­
tems in accordance with subdivision (U)
of this subparagraph.

(2) Work practices-(1) Wet methods.
Insofar as practicable. asbestos shall be
handled, mixed, applied. removed. cut.
scored, or otherwise worked in a wet.
state sufficient to prevent ~~e emission
of airborne fibers in excess of the ex­
posure limits prescribed in paragraph
(b) of this section. unless the usefulness
of the product would be dimin1shed
thereby.

(Ii) Particular products and oPera­
tions. No asbestos cement. mortar. coat­
ing. grout, plaster, or similar material
containing asbestos shall be removed
from bags. cartons. or other containers
In which they are shipped, without bein~

either wetted. or enclosed. or ventUated
so as to prevent effectively the release of
airborne asbestos fibers In excess of the
limits prescribed in paragraph (b) of.
this section.

(liD Spraying, demoilzion. or removal.
Employees engaged In the spraying of
asbestos. the removal, or demolltlon of
pipes, structures. or equipment covered
or insulated with asbestos, and in the
removal or demolition of asbestos in­
sulation or coverings shall be provided
with respiratory equipment in accord­
ance with paragraph (d) (2) (iill oC this
section and with special clothing in ac­
cord:mce with paragraph (d) (3) of this
sectlon.

(d) Personal protective equipmC1lt­
(1) Compliance with the exposure limi~

prescribed by paragraph (bl of thIS sec­
tion may not be achieved by the use of
respirators or shift rotation of em­
ployees. except:

(I) During the time period nE'Cessary
to Install the eng-!net!ring controls and
to Institute the work practices required
by para;;rnph (c) of this section;

(Ii) In work situations in whIch Lh=
methods prescribed in paragrn.ph (c) c.f

MBlimnm
durallon

Percent passing
seleetor

Concentration

Acc<plablo rnallmnm p<!,k obDve
the DcceplQ.Lle cclllll~ COl1cenLra­
tlDn for on S·hour shilt.

2 90
24 a
3. & (,0
5.0 26
m 0

ACcCCWI~ORbIO
concentnLlon

Aerod ynamie diameter
(unit density sph...)

The measuremenLS under this note reler '0 the use o( .
en AEC instrumen~. 11 the respirable [rne,ion 0': ooal
dust is determined wtth a ~IRE rhe figure correspOndill~
to that of 2.~ ~[gi~' in Ille 'able for eo~1 dust is 4.~ ~11;1~11.

IOfficial correction to Table Z·3 at 43 FR
57601. December 8, 1978]
§ 1910.1001 Asbestos.

(a) Definitions. For the purpose of
this section, (1) "Asbestos" includes
chrysotile. amoslte, crocidolite. tremo­
lite, anthophyllite. and actinolite.

(2) "Asbestos fibers" means asbestos
fibers longer than 5 micrometers.

(b) Permissible exposure to airborne
concentrations f)I asbestos fibers-( 1)
Standard effective July 7. 1972. The
8-hour time-weighted average airborne
concentrations of asbestos fibers to
which any emplo:iee may be exposed
shall not exceed five fibers. longer than
5 micrometers. per CUbic centimet~r oC
air. as determined by the method 'pre­
scribed in paragraph (e) of this section.

(2) stand.ard effective July 1. 1976.
The 8-hour tim~-weighted averag-e air­
borne concentro.tlons of asbestos fib.:.rs
to which any employee may be exposed
shall not exceed two fibers. longer than
5 micrometers. per cubIc centimeter of
air. as determined by the method pre­
scribed in paragraph (e) oC this section.

(3) Ceilina concentration. No em­
ployee shall -be exposed at .any time to
airborne cencentrations oC asbestos
fibers in excess of 10 flbers. lonJ::cr wan
5 micrometers. per cubic centimeter or
air, [IS determined by file method pre­
scribed In paragraph (e l of this ~ectlOI~

OccupatIonal Safety & Heallh Reporter

Table Z-2

S-hour time
weighted
averege

8Omg/W

o/.,SIO.

2.tmg/MI
Ql'

IOrng/~1'

%SiO:l~'2

301lliV~lr

%8,0,+1

10mg/M' ..

IS
60

W
16

20'

IIfppcf.

Materlal

Table Z-J-Mineral Dusts

8ubst.ance

For more tban 4% SIO,•.•••••_••••••••_••

Inert or Nuisance Dust:
Respinlble froc\lon•••••••••
Total dust •••••••••••••••••

Silicates Of'SS Ulan 1% crys-
telllne silica):

Mica••••••.•.•••••••••_.•••
5oal>"tone••.•••.•••....••••
Tale (non·asbe.tos-Iorml ..•
Talc (fibrous). Use asbe,eos

limit . __ ..•
Tremolite (see tale, fibrous)
Portland cement.~ .

Graphite (natural) ••• __ ••••.•
Coal dust (respirable fraction

less than S'7o 810,)•••••••••••••• _•••••••

CrfstobalU'" Usc H the
value calculaled from Ihe
count or mllSS Iormuloe for

T:I=te: Use H the value
calculated (rOM the for·
melu for Quart•.

Amorphous. including na:ural
diatomaceous eanb•••••••••••

SUiea:
CrystalUne:

Quartz (respirablei ••••••••• 2Sl_'_
%810.+6

Quaru (total dust) •••••••••••••••••••••

NOTE.: Conv("rsion factors-
mppcfXM.3= million p....'icl.. per cubic meter

.... p3rlid~s per ('.C.
• MIIl~("\S o£ plirticli'::; ,jeT ruhll' (oot ot [nr, b~ed on

Impllll;t"r sllmplc~ t'ounl~o. by il~h(-t\('\d tN:hntC':!.
r Th(tl PE'rcenl:l.li!ij or cry~tr\Hllh' ~llll'a 1n 11...: {'lrnmb.

19 lhe 't'moUlH d,'lernllnN from s.ir·tiO·rn\~ :-"'\lIipl.·~. l'X­
eept in lho~ lU.'l:\n,l'o;, \1\ ··.htch otlll~r methou:; hll\'~ b..'Cll
shnwn [0 be apphvl:iLJle

III tit\th conrentraliol1 emu ~wrcel\t qno.rtz. for t"f!' o.P\-J:,.
cation o(thi ... lilllu ~Hf! to he et~'[l'rl1lll\l'd fr'1rn lht' (r;~:lllln
Pu5sinl; 0 o;;llP-S('I,'Cltlr Willi thf' f<lllo~nllioo:' t:hur'(k;((lrlstil'.:i:

~ConLtl.inmg < 1S-~ flu,un; if> 1% QUt\J'U. usc QuarlZ
limit.

.8enzene IZ37.~19691' .••.• _•••••••••••.•..• 10 p.l'.m •.•••••• 26 p.p.m •••••••• W p.p.m •••••••• 10 mInutes.
lIeryiHum ",,<1 beryllium compounds 2lOi./M· ~ ~i.r..Il••••••••• 26lOi·/MI•••••••• 30 mlQutcs.

C~~~i;;?:~l~:,~~ in7.'>-I070l _ O.~ n.g.r.'.II ..••••• n.~ mg.·~fl ""'"
Cadmium rlJmO ('l.3~.~1970) _ U.1 m~.lM' 0 3"'r ·.\1' .
Carbon dlsulr"le (:l:37.3-IOO8l •...•...•••••• ~o p.p.M •..••••. 30 p.p.ln •••••••• 100 p.p.m ••••••• 30 m,nutes.
Carbon t.Lr~ch;uri<.lu tza7 .17-I!IIl7: ..... _..• 10 1'. p.rn •.•.•.•. 25 p.p~n. __ ••••• 200 p.p.m ••••••• 5 mInt••"" in

anI' 4 hours.
Chromic acid olJld chror""tes (Z37.7·1971) 1 mgJ 10~1' .
Ell yion. dlbromlde (7.37.:11-1970l.••••••••• 20 p.p.m •••••••• 30 p.p.m •••••••• W p.ll.m •••••••• S mln"l"
E~i1ylene dichlOride (Z37.~1-1969)•••••••.•• W p.p.m •••••••• 100 p.p.m ••••••. 200 p.p.m ••••••• S minutes In

,nr 3 hours.
Fluor1dellS dust (Z37.28-1969l .••••....•.• 2.S "'g./M•..•••• " __ _ .
Fonnalde~y(j.1U;.",..I\I<l,' 3p.~.w ••• _.•.•• Sp.p.m •••..•••. 10\>.\>.1JI •••••••• 3Ommute9.
r':<,drogen M"orld. (Z3~.:ZS-\!l691••.•• __ .,. J P.P m __ ••• _•.••••••••. - .
Hydrogen sulllde (Z37.2-1906l•••.•.••...••.•• _•....•••.•.•• 20 p.p.m .•. _...... 50 p.p.m ••••••.• 10:.:l~~:~Donee

other rncB....o:ur.
able ~. posure

~ercury (Z37.8-1971l .••.•.••••••••••••• _ I mg./IOM I......................... OCeW'll.

Methyl ChlOride IZ37.18·19691 -- lOOp.p.M •.••• 200p.p.m •..••.••• aoop.p.m •..•••• 3';'~~uJ~o~nrs.

Methylene Chloride (Z37.23-19691 ' _.. 500 p.p.m •••.• 1,000 p.p.m •••••.• 2,000 p.p.m •• '" .; ~'~""i~o;:'rs.

Organo (alkyl) mercury (Z37.30-I969) •••••• 0.01 mg./M I 0.04 rag.f)I· 5 I t I
Styrene (Z37.1~1900). __ 100 p.p.m •• , •• 200 p.p.m 600 p.p.m... .••• ~r.~.u3~("~rs.

Tettllcb!oroelhylone tZ37.22-1967l ••_•••••••. IOO r p.m.•••.•. 200 p.p m..•..••.•. 300 p.p m •• , .•••• ~ I.llnutes In
~r.:... J hOLlrs.

Toluene (Z37.12-19671 200 p.p.m ••••• 300 p,p.m •• ~•••••• .;w08'~'"''.••... 10~lnUles.

Tr:lchloroetbylene (Z37.19-1967) •••••••.••••. 100 p.p.m. . JOO p.prr a p.p.m ••••• 5 ':.'~~uiro::'rs.

'O~ahooal ..po.ur.. 10 b<?nzene are subject to the re~uiremenl' of Section 1910.1028 except.s specifically ...mpled by
Section 1910.1028IaIl21. Exposures exempted by Section 1910.10281a1121 are cevered by th,s See lIon 1910.1000.

[Footnole to Table 2·2 added at 43 FR 5963, February 10. 1978; entry on Lead deleted from Table
Z·2 at 43 FR 52952. November 14, 1978, effective February 1, 1979; official corrections at 43 FR
57061, December 8. 1978J .
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Notation

"1" Sans Ser\!.
Gothic or
Block. ,

~." Sans Serl!,
Gothic or
Block.

~ ... Gothic.
'.~" GothIc.

Dust HB.ZQrc1 _

iii) Sampling frequency and patterns.
After the initial determinations required
by subparagraph (1) of thiS paraf;r:\ph.
samples shal! be of such frequency and
pattern as to represent with reasonable
accuracy the levels of exposure of em­
ployees, In 110 case shall the sampling be
dane at intervals greater than 6 mO:1tns
for employees Whose exposure to asbestos
may reasonably be foreseen to exceed
the limits prescribed by paragraph (bi
of this section.

(3) Environmental monitorinq-<D
samples shall be collected from c.rcas of
a work environment which are represent­
ative of the airborne concentrations of
asbestos fibers which may reach ·the
breathing zone of employees. Samples
shall be collected on a membrane filter
of 0.8 micrometer porosity mounted in
an open-face filter holder. Samples shall
be taken for the determin~tionof the S­
hour time-weighted a~'erage Rirborne
concentrations and of the ceiling con­
centrations of asbestos fibers.

(ii) Sampling freQlLency and patterns.
After the initial determ;nations reqUired
by subparagraph (1) of this paragr::tph.
samples shall be of sueh frequency and
pattern as to represent with reasonable
accuracy the levels of exposure of the
employees. In no case shall sampling be
at intervals greater than 6 months for
employees whose exposures to asbestos
may reasonably be foreseen to exceed
the exposure limits· prescribed in para­
graph (b) of t.his sectian.

(4) Employee observation ot mOllitor­
ing. Affected employees. or their rep­
resentatives, shall be given a reasonable
opportWlity to observe any moniwri:1';
reqUired by this paragraph and shall have
access to the records thereof.

(g) Caution signs and lallels. (1) Cau­
tion signs. (\) Posting. Caution signs
shall be provided and displayed at each
location where airborne concentrations
of asbestos fibers may be in excess of the
exposure limits prescribed In paragraph
(b) of this section, Signs shall be pasted
at such a distance from such a location
so that an employee may read the signs
and take necessary protective steps be­
fore entering the area marked by the
signs. Signs shall be posted at all ap­
proaches to areas ·containing excessl\'e
concentrations of airborne asbestos
fibers.

(ill. Sign specifications. The warning
signs required by subdivision (i) of this
subparagraph shall conform to the re­
qUirements of 20" x 14" vertical format
signs specified in § 1910.145(d) (4), and
to this subdivision. The signs shall dis­
play· the fallowing legend in the lower
panel. with letter sizes and styles of a
visibillty at least equal to that specified
in this subdivision.

Legend
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the safety or h~alth of the employee or
ether employees will be imp:iirp-d by his·
use of a respirator. Such employee shall
be rot:ited to another job or gwen the
uppoftunily to transfer to a dilIel·ent po­
sition whose duties he is able to perform
with the same employer, in the same geo­
graphical area and with the same senior­
ity. status, and rate of pay he had just
prior to such transfer. if such a different
position is available.

(3) Special clothing: The employer
shall provide. and require the use of, spe­
cial clothing, such as coveralls or similar
whole b,ody clothing. head coverings.
gloves, and foot coverings for any em­
ployee exposed to airborne concentra­
tions of asbestos fibers. which exceed the
ceiling level prescribed in paragraph (b)
of this section..

(4) Change rooms: (i) At any fixed
place of employment exposed to airborne
concentrations of asbest<ls fibers in ex­
cess of the exposure limits prescribed in
paragraph (b) of this section. the em·
ployer shall provide change rooms for
employees working regularly at the place.

(ii) Clothes lockers: The employer
shall provide two separate lockers or con­
tainers for each employee. so separated
or isolated as to prevent contamination
of the employee'S street clothes from hls
work clothes. .

(iiil L:'.underlng: (a) Laundering of
asbestos contaminated clothing shall be
dane so as to prevent the release of air­
borne asbestos fibers in excess of the ex­
posure limits prescribed in paragraph (b)
of this section.

(b>- Any employer who gives asbestos­
contaminated clothing to another person
for laundering shall inform such person
of the requirement in (a) of thls.subdi­
vision to effectively prevent the release
of airborne asbestos fibers in excess of
the exposure limits prescribed in para­
graph (b) of this section.

(c) Contaminated clothing shall be
transported In sealed Impermeable bags.
or other closed, impermeable containers,
and labeled In accordance with para.­
graph (g) of this section.

(e) Method ot measurement, All de­
terminations of airborne concentrations
of asbestos fibers shall be made by the
membrane filter method at 400-450 X
(magnification) (4 millimeter objective)
with phase contrast illumination,

(f) Monitoring-(l) Initial determi­
nations, Within 6 months of the pUbli­
cation of this section. every employer
shall cause every place of employment
where asbestos fibers :lre released to be
monitored in such a way as to determine
whether every employee's exposure to
asbestos fibers is below the limits pre­
scribed in paragraph (b) of this sec­
tion. II the limits are exceeded. the em­
ployer shall immediately ur.dertake a
compliance program in accordance with
paragraph (c) of this section.

(2) Personal monitoring-<D Sam­
ples shall be collected from Within the
breatr.mg zone of the employees, an
membrane !ilt.ers of 0.8 micrometer po­
rosity mounted in an open-face filter
holder. S:ln~ples shall be taken for the
determination of the 8-hour time­
weighted average airborne concen tra­
lions and of the ceiling concentrations of
asbestos fibers.
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this scetion are either technically not
feasible or feasible to an extent insuffi­
cient t<l reduce the airborne concenera­
tions of asbestos fibers below the limits
prescribed by paragraph (b) of this
scetion: or

(iii) In emergencies.
(iv) Where both respirators and per­

sonnei rotation are allowed by SUbdivi­
sions (i). (ii). or (li\) of this subpara­
graph. and both are practicable. person­
nel rotation shall be preferred and used.

(2) Where a respil'ator is permitted by
subparagraph (l) of this paragraph. it
shall be selected from among those ap­
proved by the Bureau of Mmes. Depart·
ment of the Inter~or:or the National In­
stitute for Occupational Safety and
Health. 'Department of Health. Educa­
tion, and Welfare. under the provisions of
30 crn Part 11 (37 F.R. 6244. Mar. 25.
1972), ~nd shall be used In accordance
with subdivisions (i). (m. Cilil. and (iv)
of this subparagraph.

(i) Air purifyinr/ respirators. A reusa­
ble or single use,air purifyjng resoirator.
·or a respirator described in subdivIsion
iiil or (iii) of this subparagraph. shall
be used to reduce ~he concentrations of
aIrborne asbestos fibers in the respirator·
below the exposure limits prescribed in
paragraph (b) of. this section. when the
ceiling or the 6"hour time-weighted a ver­
age airborne concentrations of asbestos
fibers are reasonably expC{lted to exceed
no mare· than 10 times those limits,

(ii) Powered air purifying r~spirators.

A fun facepiece powered air purifying
respirator. or a powered air PUl'jfylng
respirator. or a respirator described in
subdiVision fiill of this subparagraph.
shall be used to reduce theconcentl'a.,.
tions of airborne asbestos fibers· in the
respirator below the exposure limits pre­
scribed in paragraph <b> of this section,
when the ceiling or the a-hour time­
weighted average concentrations of
asbestos fibers are. reasonably expected
to exceed 10 times, but nat· 100 .times.
those limits.

.<iii) Type 'fe" su.pplied-air respirators,
continuous fl.ow or· pressure-demand.
class. A type "c" continuous flow or pres­
sure-demand. supplied~air respil'ator
shall be used to reduce the concentra­
tions of airborne asbestos fibers in the
respirator below the exposure limits pre­
scribed in paragrapil (bi of this section,
when the ceiling or the 8-hour tlme­
weighted average airborne concentra­
tions of asbestos ftbers are reasonably
expected to exceed 100 times those limits.

(jv) Establish.ment of a respirator pro­
gram. (a) The employer shall establish
a respirator program in accordance 'i'.-Ith
the reqwrements of the American Na­
tional Standards Practices for Respira­
tOry Protection. AJ.~SI Z88,2-1969. which
is incorporated by reference herein.

b. See § 1910.6 concerning the a,'ail­
ability of ANSI Z88.2-1969 and the main­
tenance of an historic file in connection
thereWith. The address of the American
National Standards Institute is given in
§ 1910.100.

(c) No emplo:-'ee shall be assigned to
tasks requiring the usc of respirators if.
based upon his most recent examination.
an examining physician determines that
the employee will be unable to flmetion
norul'llly wearing. a respirator. or that
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Spacing between 1ll1e., shall be at least
equal to the height of the upper of any
two lines.

(2) Caution labels-(l) Labeling. Cau­
tIon labels shall be affixed to all raw
materials, mixtures, scrap, waste. det>ris.
and other products containing asbestos
fibers, or to their containers, except that
no label Is required where asbestos fibers
have been' modified by a bonding agent.
coating, binder, or Q.ther material so that
during any reasonably foreseeable use,
handling, storage, disposal, processing, or
transportation, no airborne concentra­
tions of asbestos fibers in excess of the
exposure limits prescribed in paragraph
(b) of this section will be released.

(ii) Label specifications. The caution
labels required by subdivision (j) of this
subparagraph shall be printed in letters
of sutncient size and contrast ItS to be
readily visible and legible. The label shall
state:

CAtlTION
Conta1ns Asbestos Fibers

Avoid Creating Dust
BreathIng Asbestos Dust May Cause

Serious Bodlly Harm
(h) Housekeeping-(1) Cleaning. All

external surfaces in any place of employ­
ment shall be maint.ained free of accu­
mulations of asbestos fibers if, with their
dispersion, there would be an excessive
concentration.
'(2) Waste d.isposal. Asbestos waste,

scrap, debris, bags. containers, equip­
ment, and asbestos-contaminated cloth­
ing, consigned for disposal. which may
produce In any reasonably foreseeable
use, handling, storage. processing, dis­
pOSal, or transportation airborne concen­
trations of asbestos fibers in excess of th~

exposure limits prescribed "in paragraph
(b) of this section shall be collected and
disJ70Serl of In sealed impe17.leable bags,
or other closed, impermeable cont3Jners.

(1) Recordkeeping-(l) E:cposure rec­
ords. Every employer shall maintain rec­
ords of any personal or environmental
monitoring ·l-equired by this section. Rec­
ords shall be maintained for a period of
at least 20 years and shall be made avail­
able upon request to the Assistant Sec­
l·et3.ry of Labor for Occupational Safety
and Health, the Director of the National
Institute for Occupational Safety and
Health. and to authorized representa­
tives of either.
(1910.1001(i)(1) amended at 41 FR 11505,
March 19, 19761

(2) Emplol/ee access. Every employee
Bnd fonner employee shall have reason­
able access to any record required to be
mal.ntained by subparagraph (1) of this
paragraph, whlcn indicates the ~m­

ployce's own exposure to asbestos fibers.
(3) Emi'loyee TWtif.cation. Any em­

ployee found to have been exposed at B::y
time t~ alr:"orne concentrations of asbes­
.as ftbers In excess of the Ilmits pre­
scribed in pllragraph lbl of this section
shllll be notified in writing of the expo­
sure as soon as practicp-ble but not later
thlUl 5 days of the finding. The cmployee
shall nlso be timely noti.'lcd of the cor­
rective Ilction being tRkcn.

q

(J) MedIcal examinations-! 1) Gen­
eral. The employer shall provide or make
available at his cost, medical examina­
tions relative to exposure to asbestos re­
quired by this paragraph.

(2) Preplacement. The employer shall
provide or make available to each of his
employees. within 30 calendar days fol­
lowing his .1rst employmp.nt in an
occupation exposed to r.1rborne con­
centrations of asbestos fibers, a compre­
hensive medical examination. which shall
InclUde, as a minimum. a ·chest roent­
genogram (posterior-anterior 14 x 17
Inches), a history to elicit symptom­
atology of respiratory disease, and
pulmonllTY function tests to include
forced vital capacity (PVC) and forced
expiratory volume at 1 second (FEVl.O).

(3) Annual examinations. On or be­
fore January 31, 1973, and at least an­
nually thereafter, every employer shall
provide, or make available, comprehen­
sive medical examinations to each of his
employees engaged in occupatlons ex­
posed to airborne concentrations of as­
bestos fibers. Such annual examination
shall Include, as a minimum, a chest
roentgenogram (posterior-anterior 14 x
17 Inches), a history to elicit sympt~m­
9,tology of respiratory disease, and
pulmonary function tests t~ include
forced vital capacity (PVC) and forced
expiratory volume at 1 second (FEVl.O).

(4) Termination 01 employment. The
employer shall provide, or make avail­
able, within 30 calendar days before or
after the termination of employment of
any employee engaged in an occupation
exposed to airborne concentrations of
asbestos fibers, a comprehensive medical
examination which shall include, as a
min1mum. a chest roentgenogram (pos­
terior-anterior 14 x 17 inches), a history
to elicit symptomatology of respiratory
dlsease, and pulmonary function tes.ts
to include forced vital capacity (PVC)
and forced expiratory volume at 1 second
(FEVt.O) •

(5) RccC1%t e:raminations. 'No medical
examination Is required of any em­
ploy-ee. If adequa.te records show that
the emploree has been examined in ac­
cordance with this paragraph within the
past I-year ·period.

(6) Medical records-<t> Mainte-
nance. Employers of employ-ees examined

·pursuant to this paragraph shall cause
to be main~ained complete and accurate
records of all such medical examina­
tions. Records shall be retained by
.employers for at least 20 y-ears.

(iJ) Access. The contents of the rec­
ords of the medical examinations
required by this paragraph shall be made
aVailable, for inspection and copying,
to the Assistant Secretary of Labor for Oc­
cupational Safety and Health, the Director of
NIOSH. to authorized physicians and medical
consultanis of either of them. and upon the
request of an employee or former employee.
to his physician. Any physician who conducts a
medical examination required by this
paragraph shall furnish to thc employer of the
examined employee all the information

. specifically reqt:ired by this por:u:;raph, and
any other medICal informatIon related to oc­
cupational exposure to asbeslos fi bers.

REFERENCE FILE

[Section 1910.93a added at 36 F'R 23207,
December 7, 1971. as cmer~ency temporary
standard: issued as permanent standard at 37
F'R 11318, June 7, 19i2. effective July 7,1972:
redesignated Section 1910.1001 at 40 FR
23"072, May 28, 1975)

§ 1910.1002 Coal tar pilCh volBlilell; in.
lerprelBtiono( lerm.

As used in Sec. 1910.1000 (Table Z-I), cool
tar pitch volatiles include the fused poly­
cyclic hydrocarbons which voladlize
from the distill:ltion residues of CO'll,
petroleum, wood, and other organic mat-.
ter.
137 foR 24749 Effeclive November 21. 19721

§ 1910.1003 4-Nittobiphenyl.
(a) Scope and application. (1) This

section applies to any area in which
4-Nitrobiphenyl, Chemical Abstracts
flervice Registry Number 92933 Is manu­
factured, processed, repackaged, re­
leased, handled, or stored, but shall Dot
apply t~ transshipment in sealed con­
tainers, except for the labeling require­
ments Wlder paragraphs (e) (2), (3), and
(4) of thls section.

(2) This section shall not apply to
solid or liquid mixtures containing less
than 0.1 percent by weight or volume of
4-Nitrobiphenyl.

(b) Definitions. For the purposes of
this section: (1) "Absolute filter" is one
capable of ret:l.ining 99.97 percent of a
mono disperse aerosol of 0.3 ,um particles.

(2) "Authorized employee" mel::.."'!s an
employee whose duties require him to be
in the regulated area and who has been
specifically assigned by the employer.

(3) "Clean change room" means a
room where employees put on clean
clothing and/or protective equipment in
an environment free of 4-NitrobiphenyL
The clean change room shall be COD­
tiguous to and have an entry from a
shower room, when the shower room
tacllitie'l are otherwise required in· this
Section.

(4) "Closed system" means an opera­
tion involving 4-Nitrobiphenyl where
containment prevents the release of 4­
Nitrobiphenyl into regulated areas, non­
regulated areas, or the external environ­
ment"

(5) "Decontz.minatlon" means the in­
activation of 4-Nltrobiphenyl or its safe
disposal.

(6) "Directol'" means the Director,
National • Institute for Occupational
Safety and Health, or any person di­
rected by him or the Secretary of Health,
Education, and Wel!ara to act for the
Director,

(7) "Disposal" means the safe re­
mova.l of 4-Nitrobiphenyl from the work
environment.

(8) "Emergency" means an Wlforseen
circumstance or set of circumstances re­
sulting In the release of 4-Nltroblphenyl
which may result In exposure to or con­
tact with 4-Nitroblphenyl•

(9) "External environment" means
any environment external to regulated
and nonl'llgulat.ed areas.

\10) "Isolated system" means a fully
enclosed structure other than tJle vessel
of contaJnment of 4-Nitroblphenyl.
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