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Abstract (Limit: 200 words)

- 2 Envirommental and personal air samples and ceiling, wall, and floor |
FEGEEFSGE;?samples were analyzed for the presence of asbestos (133221A) at the
'National Zoological Park Reptile House (SIC-8421), Washington, D.C. on !
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 lomger 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 is
jcompleted.
J
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I. SUMMARY

The National Institute for Occupational Safety and Health (NIQSH) 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 asbgstos is 100,000 fibers >5u in length per
cubic meter of air (Fibers/M°) for an 8-hour time-weighted average (TWA)
daily exposure.

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

IT. INTRODUCTION

At the request of the Chief, Qffice of Police and Safety, National
Zoological Park, Washington, D.C., the National Institute for Occupational
Safety and Health (NIQSH), conducted an environmental evaluation of the
Z00'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.

II1I. 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 Tines, 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 ashestos.
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The asbestos ceiling is deteriorating in various spots in the building
because of rain and a leaking cutside 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 Effectsl*z'B’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
ACGIHS (Chrysotile) 2,000,000 - -
OSHA ‘ 2,000,000 10,000,000 -
OSHA (Proposed)? 500,000 5,000,000 -

*Fibars >5 u in Tength per cubic meter air

**0_hour time-weighted average daily exposure

***yalue never to be axceeded

****peak value based on a fifteen minute sampie

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 3:7.
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D. '~ Environmental Investigation

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 airfiows of 1.7 liters per
minute (1pm). The filters were held in an open face three piece cassette.
Area asbestos samples were taken in the visitor areas, in service areas

"C" and "F", 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 cecnditions
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. A1l bulk samples were analyzed by X-ray diffraction, electron
microscopy with elemental analysis, and phase contrast microscopy with
polarizing and dispersicn staining techniques.

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.



Page 4 - Hazard Evaluation and Technical Assistance Report TA 79-4

Regulations pertaining to protective equipment and permissible exposures
to asbestos can be found in the Federal Register 29 CFR 1910.1001, 1976
(Appendix A).

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

In order to profect 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 1aboratory 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 ccmplete.

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 envircnmental and medical
surveillance program will have to be developed and must meet the specifics
of 29 CFR 1910.1001, and should meet NIOSH recommended cr1ter1a 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 cansiderable 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.



VI.

Page 5 - Hazard Evaluation and Technical Assistance Report TA 79-4

/

REFERENCES

1.

Criteria for a Recommended Standard ... Occupational Exposure to

Asbestos, NIOSH Publication HSM 72-10267.

Revised Recommended Asbestos Standard, NIQSH Publication No. 77-169.

Documentation of the Threshold Limit Values for Substances in Workroom
Air, American Conference of Governmental Industrial Hygienists, 3rd
Edition, 1974, Cincinnati, Ohio.

Patty, Frank, Industrial Hygiene and Toxicology, Volume II, Inter-
s¢cience, New York, New York, 1967.

Threshold Limit Values for Chemical Substances and Physical Agents in

the Workroom Environment with Intended Changes for 1978, American

Conference of Governmental Industrial Hygienists, Cincinnati, Ohio.

29 Code of Federal Regulations 1910.1001, Safety and Health Standards,
Occupational Safety and Health Adm1n1strat1on, Department of Labor,
Washington, D.C., 1976.

AUTHORSHIP AND ACKNOWLEDGEMENTS

Report Prepared By: James D. McClothlin, M.S., M.P_H.

Industrial Hygienist

Industrial Hygiene Section
Hazard Evaluations and Technical
Assistance Branch

Cincinnati, Ohio

Originating Office: Jerome P. Flesch

Acting Chief

Hazard Evaluations and Technical
Assistance Branch

Cincinnati, Ohio

Laboratory Support: g National Institute for Occupational

Safety and Health

Report Typed By: ' Carol Goetz

Clerk Typist

Industrial Hygiene Section
Hazard Evaluations and Technical
Assistance Branch

Cincinnati, Ohio



b
Tabie 1

Results of Air Sampling for Asbestos
Personal and Area Samples

National Zoological Park
Reptile House

November 9,’1978

*Approximate total fibers >5u in length per cubic meter of air.

1 - Less than 4500 fibers per filter (Non-Detectable).

‘Sampled Results
Volume Asbestos
Time (Liters) Location Concentration
fibers/cc*
0740-0900 136 Sweeping Public Area (Personal) N.D. !
0740-0900 136 Sweeping Public Area (Personal) N.D.

. 0755-1455 714 "A" Line Feeding Area {Parsonal) N.D.
0805~1455 697 "C" Line Feeding Area (Personal) N.D.
0850-1450 612 "C" Line Feeding Area (C-11) N.D.

- 0825-1445 646 C-25 Public Viewing Area N.D.
0825-1445 646 B-1 Public Viewing Area N.D.
N915-1450 553 F-14 Line Feeding Area N.D.
0910-1445 553 Basement, New Dry Foods Storage Area N.D.
0917-1445 502 D-8 Public Viewing Area N.D.

-- Floor Sweeping (BuTlk Sample) N.D.
-- .Ceiling (Bulk Sample) 70% Chrysotile
- Public Viewing Wall (Bulk Sample) N.D.
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Table Z-2 R
‘ Acceptabla mnszimum peak sbove
g-hour time Acceftnblo tho seceptablile celling concentkra-
Matarial welghted ceill tion for an S-hour shift,
. average concentration
Concentration Maximnm
duratlon

Benzene (Z31. L9691 L v cemeeecaameneen

Bervilium uvad  berylljum
(£37.26=1970)
Cadmirne. 1= {77 810700 .ol e

Cadmium fiyme (Z37.5-1970).
Carbon disuifide (437.3-1068)
Carbon tetrachioride (Z37,17-1997 .. ...

- 0 minutes.
+ 30 minutes.

o 30 PLpufle cmenens 100 pLp.nL. . 30 munutes.
15 PP, ccnens 200 P PMhaunacan Sminu.es in

any 4 hours.
Chromle ecld and chroraates (ZITT-1970) coveeneranuianeresns | mg/ 10N ¥
Et ylone dibromide (237 31-19;0) . Smimttes
Eiiylene dichlende (237.21-1969) 5mtnuat%sln
any 3 hours,
Fluorde ss dust (Z37.23-1989) . _ ___... ... 28 mg. /ML .
Formeldenyie (470019001 ... W Sppm. 30 minutes.
"wdrogen fiuoride (Z37.28-1969) (. ... IPPM. . ... ... _. " 10 minutes once
Hydrogen suilde (Z237.2-1006) .o ciiuarnanianciieianaananan 20p.PMececnnin.- Ly 1 mo
other measut-
abla puposure
.......... 0T T & RO Ll
Maoreury (231.8-1971) . oooeoann i e
...... M. .ueea d @indtes b
Methyl Chloride 1Z37.18-1969) .- - 100p.p@..... 2X0PP@._... 3Wp.p e
Methylene Chloride (Z37.231969) .. .......... 500 p.p.M. ... 1,000 p.pI. . ceena 200D DML ... I T.é[;'dé";al;m_
mercury (237.30-1969) ...... OOImsM' . 004mgms .........................
g:gra;: ((32157’1115-1959) Y.S .................. pP.D.ID..--. 200 ppM. . veeen. G00DDM. ..o ] Tll‘:u;??(l‘?r!
Tatrachloroethylone (Z37.22-1967) cae cmanae 100 p P oeee, W0WOPpPM e 300 P.p 10—z s eaess STAINULES IN
. ShY 3 hours.

Toluene (Z37.12-1967)
Trichloroethylena (237,19=1867). ceuvvamnanns 100 p.p.m.

A pwaind - wewene 10 MNINNLEI.
S minutes in
any 2 hours.

L0 PP

' Dccupahonnl exposures o benzene are subject to the reguirements of Section 1910.1028 except as specifically exempled by

(c) Methods of compliaice-—(1} En-
gineering methods, (1) Engineering con-
trols. Engineering controls, such ns. but
not limited to, lsolatlon, enclosure, ex-
haust ventilation, and dust collectian.
shall be used to meet the exposure I'mits
prescribed in paragraph (b) of this
section.

() Local ezhaust ventilatiorn. (a)
Local exhaust ventilation and dust col-
lection sysiems shall be designed, con-
structed. installed, and maintalned in
accordance with the American National
Standard Frnlamentals Governing the
Deslgn and Operation of Local Exhaust
Systems, ANSI Z9.2-1871, which is in-
corporated by reference herein.

(b) See §1910.6 concerning the avail-
abillty of ANSI Z5.2-1971, znd the
maintenance of a historic file in connec-
tion therewith. The address of the Amer-
ican Natlonal Standards Institute Is -
given in § 1910.100.

(iil) Particular tocls. All hand-op-
erated and power-operated tools which
may produce or release ashestos fibers
in excess of the exposure limits pre-
scribed in paragraph (%) of this section,
such as, but not limitec to, saws. scorers,
abrasive wheels, and driils, shall be pro-
vided with loeal exhaust ventilation sys-
tems in accordance with subdivision ()
of this subparagraph.

Section 1310.1026(ai72). Exposures exernpled by Section 1910.1028fa)(2) are ¢overed by this Section 1910.1000.

[Footnote to Table Z-2 added at 43 FR 5963, February 10. 1978; entry on Lead deleted from Table @) Work ,
Work prectices—(i) Wet methods.
7-2 at 43 FR 52952, November 14, 1978, effective February 1, 1979; official corrections at 43 FR Insofar as practicable, asbestos shall be

57061, December B 1978)

Tabte Z3~Mineral Dusts
Subestance Mppef»  Mg/M?
Siléca: tall]
rys ne:
Quartz {respirsble}. caemaenn 201 0mg/M! =
%8106 TpSI0y+2
Quarts {total dusty e cveiaimncinnnnan mg/ M
B To2103+2
Cristobalite: Use 14 the
value calculated from Lhe
egunt or mass formaloe for
uartzs.
Tﬂdymltu: Use 14 the value
calculated ftoro the for-
A murl‘n for qulal;jt_z. ral
morphous, including naiu .
distemaceous call...cocao... 20 $0mg/AT
) %5103
Slitcates (Qesy than 19 crys-
tailine silies):
Mies. ... ]
Soapstoru X
Tale (non-asbest 200
T?lc (fibtous). Usa ashestos
[15.X |
Tremolite (see tale, fibrous)
Portland cement. . ..cueaens ]
Qraphlte (matural) ... _....... 15
Caal dust (resplrable fraction
Teas than 5% S10:) e acmne e i e vreas 2.4mgfM?
ar
For more than 8% SI0y.. .. ococecuieneene. W0TEEAP
%S10:42
Ioert or Nufsance Dusi:
Respirabie fraction_........ 15 ImgfMd
Total dust. . _ceavinncnnaan 4] 13mg’ M3

NoTtE; Conversion factors—
mppelX35.3=milllen particles per cublc metet
=particles per c.c.
= Millicnis of paruelas per evthie foot of aiwr. based on
impingee samples counted by iphit-ield tochnies.
Tho percentaza of ceystalime stica 10 the formula
I3 the wmourt dutermined fenm aig-borie samples. ex-
eept in those Listandces in vhieh otier methods have been
shown to be appluatile
= 5ath concentedtion and porcent qiartz e the appi
cation of this limut are to o doterpuned from Wie fretivn
Pussing & size-selecine wilt the followig charsceristivs:
& Containing < 1% quarez; if > 195 qunriy, use guarl?
iHmit.

Aceredynamic dlameter Percent passing

(unit density sphere) selector
] 50 -
2§ ]
3.5 @
5.0 3%
16 . 9

The measurements under this note refer to the usa of

an AEC instrument. 1f the respirable fraction ¢ coal
dnst is determined with a MR E the figure carresponding
to that of 2.4 Mg/ M3 in Lhe table for codl dustis 4.8 Mg/Ma.

|Official 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, amosite, crocidolite, tremo-
lite, anthophyllite, and actinolite.

(2) "Asbestos flbers” means asbestos
fihers longer than 5 micrometers.

(h) Permissibie ezposure 1o airborne
concentrations nf asbestog Abers—(1)
Standard effective July 7, 1972. The
8-hour time-weighted average airborne
concentrations of asbestps fibers to
which any emplovee may be exposed
shall not exceed five fihers, longer than
5 micrometers, per cubic centimeter of
air, as determined by the method 'pre-
scribed in paragraph (e) of this section.

(2) Stgndard efective July 1, 1978,
The 8-hour tima-weighted average air-
borne concentrations of asbestos fiburs
to which any employee may be exposed
shall not exceed two fibers, longer than
5 micrometers, per cublc centimeter of
air, as determined by the method pre-
scribed in paragraph (e) of this section.

(3) Ceiling concentration. No em-
ployee shall be exposed at any time w
airborne cencentrations of asbestos
nbcrs in excess of 10 fibers, longer than

3 micrometers, per cubic ceniimeter of
air, as determined by the method pre-
scribed i1 paragraph (e} of this tectlorn

Qccupational Sofety & Health Reparter
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handled, mixed, applied, removed, cut.
scored, or otherwise worked in a wet
state sufficient to prevent “he eraission
of airborne fibers in excess of the ex-
posure limits prescribed in paragraph
tb) of this section, unless the usefulness
of the product wouid be diminished
thereby.

(i) Particular preduects and opera-
tions. No asbestos cement, mortar, coat-
ing, grout, plaster, or similar material
containing asbestos shall bhe removed
from bags, cartons, e¢r other containers
in which they are shipped, without being
either wetted, or enclosed, or ventilated
50 as to prevent effectively the release of
airborne asbestos fibers in excess of the
limits prescrited in paragraph (b) of.
this seotion.

(itl) Spraying, demohzion. or removal,
Employees engaged in the spraying of
asbestos, the removal, or demolition 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) (iil) of this
section and with special clothing in ac-
cordance with paragraph (d)(3) of this
sectlon.

(d) Personal protective equipment—
(1) Compliance with the exposure limits
prescribed by paragraph (b) of this sec-
tion may not be achieved by the use of
respirators or shift rotation of em-
playees, except:

(i) During the time period nhecessary
to 1nstall the engineering controls and
to Institute the work practices required
by paragraph (¢) of this scction;

{{i) In work situations in which tha
methods prescribed in paragraph (e) of

[Sec. 1910.1001(d} (1) {is)] 3
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this section are either technieally not
{easible or {easible to an extent insurfi-
cient to reduce the airborne concentra-
tions of asbestos fibers helow the limits
prescribed by paragraph (b} of this
section; or

(i) In emergencies.

(iv} Where both respirators and per-
sonnel rotation are allowed by subdivi-
stons (i), (i), or (i of this subpara~
graph, and both are practicaple, person~
nel rotation shall be preferred and used.

(2 Where a respirator is permitted by
subparagraph (1) of this paragraph, it
shall be selected fronm among those ap-
proved by the Bureau of Mines, Depart-
ment of the Interior.’or the National In-
stitute for Occupational Safety and
Health, Department of Health, Educa-
tion. and Welfare. under the provisions of
30 CFR Part 11 (37 F.R. 6244, Mar. 25,
1972), and shall be used In accordance
with subdivisions (i1, (il), (iliy, and vy
of this subparagraph.

(i) Air purifying respirators. A reusa-
ble or single use.air purifying respirator,
or a respirator described in subdivision
(i) or (iii) of this subparagraph, shall
be used io reduce vhe concentrations of
ajrborne ashestos fibers in the respirator
below the exposure Umits prescribed in
paragraph (b of this section. when the
ceiling or the §-hour time-weighted aver-
age airborne concentrations of asbestos
fibers are reasonably expected to exceed
no more-than 10 times those limits.

(il Powered air purifying raspirators.
A full facepiece powered air purifying
respirator, or a powered air pwifying
respirator, or a respirator described in
subdivision (i) of this subparagraph,
shall be used to reduce the concentra-
tions of airborne asbestes flbers.in the
respirator below the exposure limits pre-
seribed in paragraph (o) of this section,
when the ceiling or the &-hour time-
weighted average concentrations of
asbestos fibers are reasonably expected
to exceed 10 times, but not- 160 .times,
those limits.

(i) Type “C” supplied-air respirators,
conifnuous flow or opressure-demand
class. A type “C” centinuous flow or pres-
sure-demand, supplied-2ir respirator
shall be used to reduce the concentra-
tions of airborme asbestos fibers in the
respirator below the exposure limits pre-
scribed in paragrapn (b) of this section,
when the celling or the 8-hour time-
weighted average airborne concentra-
tions of asbestos fibers are reasonably
expected to exceed 100 times those limits.

(iv) Establishment of a respirator pro-
gram. (a) The employer shall establish
8 respirator program in accordance with
the requirements of the American Na-
tional Standards Practices for Respira-
tory Protection. ANSI Z88.2-1969, which
is incorporated by reference herein.

b. See §1910.6 concerning the avail-
ability of ANSI Z288.2-1969 and the main-
tenance of an historic file in connection
therewith. The address of the American
National Standards Institute is given in
§ 1910.100.

() No emplovee shall be assigned to
tasks requiring the use of respirators if.
based upon his most recent examination,
an examining phyvsician determines that
the employee will Le unable to function
normally wearing, a respirator, or that

11-16-78

the safety or health of the employee or
cther employees will be impaired by his
use af a respirator. Such emplovee shall
te rotated to another job .or Ziven the

opportwity to transfer to a different po- .

sition whose duties he is able to perform
with the same employer, it the same geo-
graphical area and with the same senior-
ity, status, and rate of pay he had just
prior to such {ransfer, if such a different
position Is available.

(3) Special clothing: The employer
shall provide, and require the use of, spe-
cial clathing, such as coveralls or similar
whole Gody clothing. head coverings,
gioves, and foot coverings for any em-
ployze exposed to airborme 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 asbestos fibers in ex-
cess of the exposure limits prescribed in
paragraph (b} of this section, the em-
ployer shall provide change rcoms faor
employees working regwlarly at the place.

(ijy Clothes lockers: The emplayer
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 his
work clothes.

(iii) Lzundering: (e} Laundering of
ashbestos contaminated clothing shall be
daone so as to prevent the reiease of air-
borne asbestos fibers in excess of the ex~-
posure limits prescribed in paragraph (b}
of this section.

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

(¢} Contaminated clothing shall be
transparted in sealed impermeable bags,
or other closed, impermeable ¢ontainers,
and laheled In accordance with para-
graph (g) of this section.

(&) Method of measurement. All de-
terminations of airborne concentrations
of asbestos fiters shall be made by the
membrane filter method at 400-450 X
(magnification) (4 millimeter obiective)
with phase contrast illumination.

() Monitoring—(1) Inilial determi-
nations, Within 6 months of the publi-
cation of this section., every employer
shail cause every place of employment
where asbestos fibers are released to be
monitored in such a way as to determine
whether every employee's exposure to
asbestos fibers is belaw the limits pre-
scribed in paragraph (b) of this sec-
tion. If the limits are exceeded. the em-
ployer shall immediately undertake a
compliance program in accordance with
paragraph (c) of this section.

{2}y Personal monitoring—(j} Sam-
ptes shall be collected from within the
breathung 2cne of the employees, on
membrane filters of 0.8 micrometer po-
rosity mounied in an open-face Alter
holder. Sauples shaill be taken for the
determination of the 8-hour time-
weighted average airborne concentra-
tions and of the ceiling concentrations of
asbestas fibers.
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(i) Sampling frequency and patterns.
After the initial determinaticns required
by subparagraph (1) of this paragraph,
samples shall be of such frequency ang
pbattern as Lo represent with reasonable
accuracy the levels of cxposure of eme-
ployees. In no case shail the sampling be
done at intervals greater than 6 months
for employees whose exposure to 2sbestos
may reasonably be foreseen to exceed
the limits prescribed by paragraph (b)
of this section.

(3) Environmental monitoring—)
samples shall be collected from areas of
a work environment which are represent-
ative of the airborne concentrations of
asbestos fibers which may reach the

reathing zone of employees. Samples
shall be collected on a membrane filter
of 0.8 micrometer porosity mounted in
an open-face filier holder. Samples shail
be taken for the determination of the 8-
hour time-weighted average airbome
concentrations and of the ceililng con-
centrations of ashestos fibers.

(i) Sampling frequency and pctferns.
After the initial determinations required
by subparaeraph (1) of this paragraph,
samples shall be of such frequency and
pattern as to represent witih reasonable
accuracy the levels of exposure of the
employees. In no case shall sampling be
at intervals greater than 6 montns for
employees whose exposures to asbestos
may reascnably be foreseen to exceed
the exposure limits prescribed in para-
graph (b) of this section.

(4) Employee observation of monitor-
tng. Affected employees, or their rep-
resentatives, shall be given a reasonable
opportunity to observe any monitoring
required by this paragraph and shall have
access to the records thereof.

(g) Caution signs and labels. (1) Cau-
tion signs. (1) Peosting. 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 posted
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
siems. Signs shall be posted at ail ap-
proaches to areas containing excessive
concenfrations of airborne asbestos
fibers.

(i) Sign specifications. The waming
signs required by subdivision (i) of this
subparagraph shall conform to the re-
quirements of 20°" x 14°" vertical format
sighs specifled in § 1910.1451d) (4), and
to this subdivision. The signs shall dis-
play the following legend in the lower
panel, with letter sizes and styles of a
visibility at least cqual to that specifled
in this subdivision.

Legend Notation

ASDEStOS waarmemcmmmm e 1" Sans Serif,
Gothlc or
Block, ,

Duit Hezard-ccceeean-- 3%’ Sany Serl,
Gothle ar
Dlock.

Avold Breathing Dust... 14°° Gothlc.

Wear Assigned Protective 1'3'" Gothlc,

Equipment.
Do Not Remaln In Area 34 Gothle.

Unless Your Work Re-
quires It.
[Sec. 1910.1001{(g}{ 11 i) |
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REFERENCE FiLE

Legend Notation
Breathing Asbhestos Dust 14 polnt Gothle.

May Be Hazardous To

Your Heslth.

Spacing between lmes shall be at least
equal to the height of the upper of any
two lines.

(2) Caution labels— (1) Labeling. Cau-
tion labels shall be affixed to all raw
materials, mixtures, scrap, waste, dehris,
and other products containing asbestos
fibers, or to their containers, except that
no label js required where asbestos fibers
have been modified by a bonding agent,
coating, binder, or other material so that
during any reasonably foreseeable use,
handling, storage, disposal, processing, or
transportation, no airborme concentra-
tions of ashestos fibers in excess of the
exposure limits prescribed in paragraph
(b) of this section will be released.

(i) Label specifications. The caution
labels required by subdivision (i} of this
subparagraph shall be printed in letters
of sufficient size and contrast es to be
readily visible and legible. The label shall
state:

CaUTIiON

Contains Asbestos Fibers
Avold Creating Dust
Breathing Asbestos Dust May Cause
, 8erious Dodlly Harm
(h) Housekeeping— (1} Cleaning. All
external surfaces in any place of employ-
ment shall be maintained free of accu-
mulations of asbestos fibers if. with their
dispersion, there would be an excessive
concentration.
~(2) Waste disposal. Asbestos waste,
scrap, debris, bags. containers, equip-
ment, and asbestos-contaminated cloth-
ing, consigned for dispesal, which may
produce in any reasonsably foreseeable
use, handling, storage, processing, dis-
posal, or transportation airberne concen-
trations of asbestos fibers in excess of the
exposure limits preseribed in paragraph
(b) ¢f this section shall be collected and
disposer of in sealed imperr.ieable bags,
or other closed, impermeable containers.

1) Recordkeeping—(1) Exposure rec=
ords. Every employer shail maintain rec-
ords of any personal or environmental
monitoring required by this section. Rece-
ords shall be maintained for a period of
at least 20 years and shall be made avail-
able upon request to the Assistant Sec-
retary of Labor for Cccupational 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 11508,
March 19, 1976]

(2) Employee access. Every employee
and former employee shall have reason-
able access to any record required to be
maintained by subparagraph (1) of this
paragrapl, whicn Indicates the <m-
ployee’s own exposure to asbestos fibers,

(3) Employee notification. Any em-
ployee found to have been exposed at a:iy
time to airborne concentrations of asbes-
08 fibers in excess of the limits pre-
scribed in paragraph th) of this sestion
shall be notifled in writing of the expo-
sure as soon as practiceble but not later
than 5 days of the finding. The employee
shall also be timely notified of the cor-
rective nction being taken.

(§) Medical ezaminations—(1) Gen-
eral. The employer shall provide or make
avallable at his cost, medical examina-
tlons relative to exposure Lo asbestos re-
quired by this paragraph.

(2) Preplacement. The employer shall
provide or make available to each of his
employees, wilhin 30 calendar days fol-
lowing his adrst employment in an
occupation exposed ‘to rirborne con-
centrations of asbestos flbers, a compre-
hensive medical examination. which shall
include, as a minimum, a chest roent-
genogram (posterior-anterior 14 x 17
{nches), a history to eliclt symptom-
atology of respiratory disease, and
pulmonary function tests to include
forced vital capacity (FVC) and forced
expiratory volume at 1 second (FEV..).

(3) Annual examinalions. On or be-
fore January 31, 1573, and at least an-
nually thereafter, every employer shall
provide, or make available, comprehen-
sive medical examinations to each of his
employeces engaged in occupations ex-
posed to airborne concentrations of as-
bestas flbers. Such annual examination
shall Include, as a minimum, & chest
roentgenogram (posterior-anterior 14 x
17 inches), & history to elleit symptom-
aptology of respiratory disease, and
pulmonsary function tests to include
forced vital capacity (FVC) and forced
expiratory volume at 1 second (FEV..).

(4) Termination of employment. The
employer shall provide, or make avaii-
able, within 30 calendar days befere or
after the termination of employment of
any employee engaged in an occupation
exposed’ to airborne concentrations of
ashastos fibers, 2 comprehensive medical
examination which shall include, as a
minimum, a chest roentgenogram (pos-
terior-anterior 14 x 17 inches), a history
to elicit symptomatology of respiratory
disease, and pulmonary function tests
to inelude forced vital capacity (FVO)
and forced expiratory volume at 1 second
(FEV1a).

(5) Revent eraminations. No medical
examination is required of any em-
ployee. if adequate records show that
the employee has been examined in ac-
cordance with this paragraph within the
past I-year period.

(6) Medical records—(i) Mainte-
nance. Employers of employees examined

pursuant to this paragraph shall cause

to be mainiazined complete and accurate
records of all such medical examina-
tions. Records shsall be retained by
smployers for at least 20 years.
4

(i) Access. The contents of the rec-
ords. of the medical examinations
required by this paragraph shall be made
available, for Inspectlon and copying,

to the Assistant Secretary of Labor for Oc-
cupational Safety and Health, the Director of
NIOSH, to authorized physicians and medical
consultants 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 the emplover of the
examined emplovee all the information

. specifically required by this paragraph, and

any other medical information related to og-
cupational cxposure to astestos fihers.

QOccupationsl Safety & Health Reporter

[Section 1910.93a added at 36 FR 23207,
December 7, 1371. as emergency temporary
standard; issued as permanent standard at 37
FR 11318, June 7, 1972, effective July 7, 1972;
redesignated Section 1910.1001 at 40 FR
23072, May 28, 1975]
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§ 1910.1002 Coal tar pitch volatiles; in-
terpretation of term.

As used in Sec, 19101000 (Table Z-1), coal
tar pitch volatiles include the fused poly-
cyclic hydrocarbons which volaillize
from the distillotion residues of coal,
petroleum, wood, and other organic mat-
ter.
|37 FR 24749 Effective November 21, 1972]

§ 1910.1003 4-Nimobiphenyl.

{a) Scope and application. (1) This
section applies to any area in which
4-Nitrobiphenyl, Chemical Absiracts
Service Registry Number 92933 {5 manu-
factured, processed, repackaged, re-
leased, handled, or stored, but shall not
apply to transshipment in sealed con-
tainers, except for the labeling require-
ments under 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 retaining 99.97 percent of a
mono disperse aercsol of 0.3 pm particles.

{2) “Authorized employee” mezns an
employee whose duties require him to he
in the regulated area and who has teen
specifically assigned by the employer.

(3) “Clean change room'’™ meabs 2
room where employees put on clean
clething and/or protective equipment in
an environment free of ¢-Nitrobiphenyl
‘The clean change room shall be con-
tiguous to and have an eniry from a
shower room. when the shower room
facilities 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-
regitlated areas, or the external environ-
ment..

(5) “Decontamination” means the in-
activation of 4-Nitrobiphenyl or its safe
disposal.

(6) “Director” means the Director,
National Institute for Oceupational
Safety and Health, or any person di-
rected by him or the Secretary of Health,
Education, and Welfare to act for the
Director.

(T) “Disposal” means the safe re-
moval of 4-Nitrobiphenyl from the work
environment.

(8) “Emergency” means an unforseen
circumstance or set of circumstances re-
sulting in the release of 4-Nitrobiphenyl
which may result in exposure to or con-
tact with 4-Nitrobiphenyl.

(9) “External environment” means
ahy environment external to regulated
and nonregulaied areas.

(10) “Isolated system” mncans a fully
enclosed structure other than the vessel
of containment of 4-Nitrobiphenyl,
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