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Environmental air samples were analyzed for asbestos (1332214) at

Sa1nt Elizabeths Hospital (SIC-B063) in Washington, D.C. on February 16 and
17, 1977. An evaluation request came from an authorized representative of the
hospital on behalf of an unspecified number of construction workers under
contract at St. Elizabeths Hospital as well as the general hospital staff.
Asbestos concentrations with fibers greater than 5 microns in length ranged
from 0.11 to 3.02 fibers per cubic meter (flee), compared with the NIOSH
recommended B hour time weighted average standard of O.lf/cc greater than 5.0
microns in length. The author concludes that the construction workers and
cer~ain hospital employees are exposed to excessive concentrations of asbestos
containing dusts during construction. He recommends use of Local exhaust

. ve~iilation at the construction site, use of hazard warning signs, limited
acc~ss to the construction site, use of full face respirators, and personal
and housekeeping hygienic measures. ~
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I"

It has been determined that employees of Al'landa Construction Comp~1llY

wor kin q un cJ er con t r act at St. Eli zabe t his H0 spit a1 and potent i a11 y the
general huspital staff are being exposed to excessive concentrations of
asbestos-containing .dust during fire door lock installation.

This determination is based on the analysis of air samples,
observations, of work practices, and a review of recent pertinent in­
formation.

--- ... ,.lj~ INTRODUCTION

The National Institute for Occupational Safety and Health (NIOSH)
received a re~uestfor technical assistance from an a\Jthorized representa­
tive of St. Elizabeth's Hospital regarding a contractor's exposure to
asbestos while installing fire doors. This technical assi~tance was con­
ducted under the authoriiy and re~ulations established by NIOSH in 42
CRF Part 85a, Occupational Safety and Hea~th Investigations of places
of Employment. .

Copies of this Technical Assistance Report are available upon request
from NIOSH, Division of Technical Services, Information Resources and
Dissemination, 4676 Columbia Parkv.Jay, Cincinnati, 011 45226. Copies have
been sent to:

a) St. Elizabeth's Hospital
b) Arlanda Construction Company
c) U.S. Department of Labor - Region III
d) NIOSH - Region III

III. EVALUATION

A. Process of Description

St. Elizabeth's Hospital is a 2,700 patient mental hospital
with associated facilities covering roughly 300 acres. As part
of a general upgrading to comply with life safety codes, a process
of replaf.4nq int.erior doors has been initiated. f\t present,
Weldwood~Fire Doors are being installed which have. an asbesto5­
con ta in i ng C01'C. Due to t.he afJe of many of the bui 1dln~s and
variations in door sizes, doors are being hung in place prior -to
installin(] lods, thus allovJin(] proper alignment \'Iith keYI'lays.
Operations performed may include routin'], drillinfj and hand
chiseling to prcpurc the cloor for lock installation.
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B. Evaluation Design and Method

An cnvi ron men tCl 1 . sUl'vey \'Ias conducted Jt the St, El i zabeth I s
Hospi ta1 on FebruiJ ry 16 and 17, 1977. SalllfJ 1es were co 11 ected to
give both personal exposures and general air levels in the work
area.

Air sampl~s were collected on 0.8 micro~ pore size mixed
cellulose ester filters using r-'SA ~'onitaire Personal Samplers or
Millipore vacuum-pressure pumps operating at 1.7 and 9.0 liters
per minute respectively. Samples were subsequently evaluated)
microscopically using a phase contrast microscope technique.l l

Evaluation Criteria

. The pl'i mary source of envi ronmenta1 criteri a cons i dered in
this report is the NIOSH Re-examination and Update of Information
on the Health Effects of Occupational Exposure to Asbestos
(December, 1976). NIOSH recommends that occupational exposure
to all types of asbestos be controlled so that no worker will be
exposed to airborne concentrations of asbestos in excess of 0.1
fibers over 5 microns in lenqth per cubic centimeter on an eight­
hour time-weighted-average (TWA) basis. In addition, no worker
will be exposed to peal: concentrc:tions in excess of 0.5 fibers
per cubic centimeter of air based on a fifteen minute sampling
period.

Previously, in a criteria document transmitted to the Occupa­
tional Safety and Health Administration (OSHA), U.S. Department
of Labor, on January 21, 1972, NIOSH recoi71mended that occupatiollE.l1
exposure to asbestos be limited to 2.0 fibers over 5 ~m in length
per cubic centimeter of air, d2termined as a time-weighted average
exposure, for an 8-hour workday, and to a peak concentration of
10 fibers over 5 um in length per cubic centimeter determined by
a minimum sampling time of 15 minutes (presently, the OSHA standard
as of 7/1/76 and covel'ed in 29 eFR 1910.1001). That recommended
standard was designed primarily to prevent asbestosis. Recognizing
that there was then insufficienf information to·establish a stan-

. dard to prevent such other asbestos-related diseases as pulmonary,
pleural, and pel'itoneal neoplasms, NIOSH had included in i~s

calculations a safety factor intended to guard against neoplasms
more adequately than unmodified environmental limits based solely
on prevention of asbestosis.

Currently it is not possible to establish a safe exposure
level for the carcinogenic activity of asbestos. Therefore, the
exposure valUeSnOl'1 recolr.mencJed by ~JIOSII are based on I'lhat NIOSH
considers to be the'·lO'.'icst concentration at I'lhich asbl~stos fibers
can be monitored reliably using phase-contrast fiber counting pro-
cedures. .
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D. Results and Discussion

Upon arriving at the work site it was noted that no me~hanical

exhaust v~ntilation \'laS being used \'Illen performing lock installCltion
and that clean up ';ICiS" by dry sVIC?eping. III viel'l of the hazards
associ.1ted I'lith asLJ(?stos~ it \.,ras requested thot an inolJstrial type
vacuum cleaner, which \oJas aVllil<:tole, be uS0d to control dust elirissions.
This modification in procedure I'/as initiated during the evaluation,
therefore, the data presented in Table I represents conditions
~hat were probably somewhat improved over normal conditions.

Air sampling was conducted to show peak and background concen­
trations in addition to worker exposures. As indicated by the data
any worker spending his normal work time in the area vlhere door locks
are being installed would have an excessive exposure. The carpenter
actually installing locks, even with exhaust ventilation being used,
was exposed to conceni.rations exceeding th2 ceiling value of 0.5
fibers per cubic centimeter of air.

Background concentrations although in excess of 0.1 fibers per
cubic centimeter of air:lOuld not represent a health hazard to the
general staff who would be passing by the work area. However,
workers who would spend from 6 to 8 hours in the ~eneral area of
the work would be at risk of being excess-ively exposed. \·Jhen the
general staff is exposed, the ti~e generally is short (two or three
days) \'Ihich also aids to reduce overal1 risk.

AltJlOugh the use of an industrial vacuum cleaner vli11 have
helped reduce concentrations in the area of the carpenter installing
locks, it may have added to the general background concentrations as
indicated by sample AA-14. The method of sampling used in evaluating
the vacuum cleaner, I'/hile very crude, did provide some general
informJtion indicating the unit could be presenting a problem.
Solutions to this aspect of the problem would include: (1) purchase
of a more efficient unit which"is commercially available, and (2)
positioning the collector outside, while running the hose inside to
the work area, preventing recirculation of air.

IV. CONCLUSIONS

- In conclusion, workers of Arlanda Construction Compllny were exposed
to air concentrations in excess of mOt'e restrictive NIOSH recommendecJ
asbestos levels both on a time weiqhtcd and short-term or ceiling value
basis even villen local exhaust ventilation vias being used. If l_ocal
exhaust ventihtion v/ere not being useu, it is anticipatcd."that the lcvels
encountered wuuld have represented a serious he~lth hazard,

Although the ciJrrentcr inst.allinq locks \'!i)~\ \'iearin(] a rcspirotor
durin~ the worst"aspects of the lock insertion, the levels encountered

I
!
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and those that miqht be expected without ventilation are StIch that the
effectivEness of the personal respirator equipment used becomes ques­
tionable,

A retent NIOSH review o~ asbestos-related literJture reporterl nne
paper(2) that indicated an excess r.ml"tality from lung cancer was founrl
in 65 men who had been exposed to an unmeasul"ed concentration of ~r.llls~te

asbestos for 1ess than aile month thi rty yeal's pre'.'i ous 1)'. The mortal i ty
rate was determined on an age-specific basis.

This paper is mentioned to point out two items: (1) that the
latency period for asbestos may well extend between 20 and 40 years.
This means that the disease may undergo a long development before a
tumor is actually detected. At such a point a tumor will have reached
a stage where removal of the worker from the work place may be of no

~ Cl.vaU~and_\'/here treatment may be extremely difficult, and l'Jith limited
success; and' (2) that short construction' jobs may present a very real
hazard. . ..

Prudent policy would therefore dictate that every reasonable
measure should be taken to limit exposures and provide early detection
of developing medical problems.

Because it is not possible to specify a safe exposure level for a
carcinogen, only a ban on the use of asbe~tos can ensure complete pro­
tection against this mineral's carcinogenic effect. Therefore, emphasis
should be placed on prohibiting the occupational use of asbestos in other
than completely closed operations and on substituting other products
whenever possible. Asbestos should be replaced, where technically
feasible. by substitutes ~ith the lower possible chronic toxicities.

v. RECm'HENDI~TIONS

1) An area should be designated for workinq on lock installation
until such a time that non-asbestos core.doors r ~n be purchased.

2) Asbestos containing dust should be cc ·lled at the point of
generation USin9 local exhaust "entilation. r : clustrial type vacuum
cleaner equipped with high efficiency filter s~' ~m (>99% efficiency
for 0.3 UT'l d~(llnetc:r aerosols) may provide effecLlve control when vlork
is necessar~ in wards and air cannot be exhausted to the outside.
Additional infor~ation can be obtained from the Asbestos Information
AssociatiQn, 1835 K Street, N.l-I" l'!ashington, D.C. 20006 regardin9
manufacturers of equipment that meet these standards.

3) Entrances into \'JOrk areas vlhere lock insertion is being none'
should be posted with an asbestos exposure warning sign as follows:
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Asbestos
Dust Hazard

Avoid Cl'cathinq Dust
Do Not. ROI,lO i n in Area Un 1ess Your t'!ork Rcqu i res It

Breathir~g Asbestos Dust l"lily Cause Asbestosis and Cancer

4) Access into work area where asbestos dust is being released
shoul d be 1iCii tC'd to those 'r'Jorke"rs \'Jho I1I:.Jst enter the area.

5) During lock installation, a high efficiency partculate filter
respirator with a full- face piece: or any supplied air respirator with
a full face piece; or any self-contained breathing apparatus "lith a full
face piece should be used \':hen exposures are bet\'Jeen 10 and 50 times the
applicable exposure limit. When exposures are between 10 times the - ~
applicable limit and the limit (lny air purifying respirator with replace­
able particulate filter or any supplied air respirator or any self-
~ontained breathing apparatus may be used.

6) Industrial vacuum cleaner bags containing asbestos dust shoulc;
be sealed in plastic bags and labeled with the following \'JCJ.rning
label printed in letters of sufficient size and contrast to be readily
visible and legible:

Caution
Contai ns AsbG stos Fi hers

Avoid Breathing Dust
Breathing Asbestos Dust May Cause Asbestosis and Cancer

All asbestos waste shall be disposed of in accordance with the OSHA
Asbestos regulations 29 CFR 1910.1001 (h). An approved respirator as
previously d2scribed shall be worn during the removal of vacuum bags.

7) All floor cleaning in areas where locks are being install~d on
fire doors shduld be done with the high efficiency industrial vacuum
cleaner, Dry sl'ieepinq of floors should be prohibited.

8) The appropriate portions of the OSHA regulations on asbestos
(29 CFR 1910.1001 (d) (3) and (4) concerning special clothing change
rooms, etc, should be followed.

9) On January 19,1977, in the letter to l3ell Laboratories. fon~er

Labor Assistilnt Secrettlry Corn established an unofficial "Action level"
of 0.1 fibers greater thtln 5 microns in length per cubic centimeter of
air and an 8-hour time weighted average basis for requirin~ medical and
environlilental monitoring. Therefore, the appropriate portions of the
OSHA regulations 29 CFR 1910.1001 (f) and (j) regarding pnvironmental
and medicol monitoring should be followed by the contractor.
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Fiber Concentrations
St. Elizabeth's Hospital
Washinuton, D.C., S.E.

Report TA 77-20
r~ay ~ 1977

Comments. Time
Asbestos

Fibers/cc*Sample)cation~ =~::-':-=- ":-:"':::""::":-:::.!.~~ ..:.-:...:...:-- .=....:..:.:.:.cc:.:=---=--=-- _

ichardson #1 AA-5 3.02 111,:10-15:00 Operator's exposure, installing
one lock, low volume

AA-6
AA-ll
AA-13

AA-2
AA-7

AA-12

1. 19
0.86
0.49

0.42
0.40

0.43

14 :10- 14·: 50
11 :15-11 :40
13:20-13:55

10:12-11:50
10:12-11 :55

12:55-14:52

Operator's exposure, installing
one lock~ high volume

Operator's exposure, installing
locks, Ar~ only

Operator's exposure, ~nstalling

locks ~ pr1 only

AA-8
AA-l

AA-3
AA-9

AA-4

0.13
0.24

0.27
0.17

0.31

10:12-14:52
10:12-15:00

10:20-14:55
10:20-14:50

10:25-14:58

Operator'S exposure, installing
locks, AM and PM

General Ail< tool Dolly for
door installation equipment

General Air, fire hose cabinet
door end of main hall

AA-10 0.11 10:22-14:47 General Air~ work table middli
of hall

AA-14 1.36 14:40-14:55 General Air, air discharge fro!
"dust coll ector" vacuum c1 eanei

*) denotes asbestos fibers greater than 5 microns in length per cubic centimeter of air.
NIOSH revised Recommended Standard 0.1 fibers per; cubic centimeter greater than 5.0
microns in lenath on an S··hour time ~'leigrlted basis andO.5 ceilinq limit based on a
15 minute sampling period.


