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I. SUMMARY

On April 3 and April 25, 1980, the National Institute for Occupational Safety
and Health (NIOSH) conducted a technical assistance survey of the air handling
machine room and the ventilation system used for the Defense Logistics Agency·s
Health Clinic and Inspector General IS Office in Philadelphia, Pennsylvania.
A walk-through survey and bulk residue samples were taken to determine whether
or not asbestos fibers had entered the ventilation ducts as a result of insulation
removal on an old air handling unit. This created the possibility of exposing
these fibers to over 5,500 personnel through activation of the new air handling
unit.

Bulk samples were taken from dust lying on the rafters in the air handling
machine room, from the main-feed duct and from the return air duct. Samples
were analyzed by polarized light microscopy and electron microscopy. for the
presence of mineral type, and percent of asbestos.

On the basis of the data obtained in the investigation, NIOSH determined that
the insulation contained asbestos in the range of up to 20-30% (by weight)
chrysotile asbestos, both as free fibers and large chunks of asbestos-board'
material. Under present conditions, if this new ventilation system is turned
on, workers in the Health Clinic and Inspector General IS Office will be
potentially exposed to asbestos fibers. It is NIOSHls position that there is
no safe exposure limit for asbestos and all forms of asbestos cause disease.
"Recommendations to alleviate this hazard are presented on page 4...

I I. INTRODUCTION

The Defense Logistics Agency requested an investigation from NIOSH on
March 31, 1980, to evaluate potential asbestos· exposure from the ventilation
system in the Health Clinic in Philadelphia, Pennsylvania.

The NIOSH Regional Industrial Hygienist met with the Defense Agency and Health
Clinic representatives for opening and closing conferences, walk-through survey
and environmental sampling on April 3 and April 25, 1980 .
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III. BACKGROUND

The air handling room (23 ft. X 45 ft.) contains a 16,000 cubic feet per
minute, 40 horsepower compressor unit that supplies air via two main-feed
ducts. A return air duct is also hooked into the system for energy conservation.
The air supply system feeds to numerous rooms, alcoves and hallways within
the Health Clinic and Inspector General's Office. Twelve employees occupy
the Health Clinic, and ten employees are in the Inspector General's office
full time. Over 5,500 personnel may use the Health Clinic dufing the year.

During the beginning of January 1980, a contractor began the removal of
(asbestos) insulation from the old air handling unit without using the proper
techniques and precautions. During this time period, the openings into the
main-feed ducts, return duct, and fresh air supply ducts were not covered to
prevent insulation (asbestos) from entering. Upon discovery o~his situation,
the Safety and Health Office at the Defense Logistics Agency set about to
ensure proper containment of the work areas and protection for the workers
exposed to this insulation. The removal of the old air handling unit and the
placement of the new unit covers a time period up until the beginning of
March and to date the new unit has not been turned on. The main-feed ducts
have been hooked up, but the fresh air supply and return ducts have not.

Since there exists the possibility of contamination of the air handling system,
through improper insulation removal techniques and because the Department of
Defense is not able to evaluate the airborne asbestos concentration without
turning on the system, they requested NIOSH to evaluate the potential health
hazard that may exist.

IV. EVALUATION DESIGN AND METHODS l

Three bulk insulation samples were taken for analysis of asbestos, mineral
type and percent composition. A sample from the rafters in the air handling
machine room was collected by "scooping" manually. The sample from the
hooked-up main-feed duct was collected by cutting into the duct (~ 6 ft. from
hook-up to air handling unit) and vacuuming up of a sample using a high-efficiency
filter industrial vacuum cleaner. The return duct sample was also collected
using the industrial vacuum cleaner at a distance of about 5 feet from the
duct facing opening.

The three bulk samples were prepared and analyzed by both polarized light
microscopy and electron microscopy.

V. EVALUATION CRITERIA2,3,4,5

Asbestos
Asbestos is the common name for a group of mineral fiber silicates known as
chrysotile (white asbestos), actinolite, amosite (brown asbestos), anthophyllite,
crocidolite (blue asbestos) and tremolite. Each contains varying amounts of
iron, chromium, calcium, sodium, magnesium, nickel, silicon dioxide, and water.

Asbestos can cause a pneumoconioses of the lung ("dust in the lung") called
asbestosis and certain forms of c,a!l~~r~,~,.As~estosJs,},~.a chronic lung disease
in which fibrous or scar tissue is,'·phjdu·ced~nd.:6.ve:rc-theyears results in
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respiratory impairment and disability. Lung cancer, mesothelioma (cancer of
the pleura or peritoneum), and cancer of the esophagus, colon and rectum are
associated with exposure to asbestos.

Cigarette smoking and possibly other lI air contaminants ll together with asbestos
exposure have a synergistic effect upon the lung tissue and exponentially
increase the risk of lung cancer .

. NIOSH's latest evaluation of available data of human toxicity to asbestos
provides no evidence for a threshold of carcinogenic response or for any so
called II sa fe li level. Therefore, the standard is recommended by NIOSH to be
set at the lowest reliable level of detection using the generally available
analytical equipment and techniques of phase contrast microscopy.

It should be noted that in an April 17, 1980, HEW News Release, Dr. Anthony
Robbins, Director of the National Institute for Occupational Safety and Health
(NIOSH) announced that a joint NIOSH/OSHA work group has reconfirmed that ­
IIthere is no safe exposure limit for asbestos ll and lI all commer.cial and several
non-commercial forms of asbestos cause disease. It was also recommended that
the Department of Labor set a new standard of 100,000 fibers per cubic meter
of air, the lowest level which can be accurately measured - for an eight-hour
time-weighted average.

The following environmental standards or criteria were considered in this
report (none of these criteria apply to the public):

Source

**NIOSH
ACGIH
OSHA (Current)
OSHA (Proposed)

8 Hr.-TWA
(*fibers/cc > 5H)

o.1 fi bers / cc
2.0
2.0
0.5

15 Min. Ceiling
(fibers/cc > 5~1

0.5 fibers/cc

***10.0
5.0

*Fibers/cc of air greater than 5 micron (~) in length - a fiber being defined
as a fundamental form of solid, characterized by relatively high tenacity and
a length to widt~ ratio of at least 3 to 1.

**The NIOSH criteria are intended to protect the average working population
against the non-carcinogenic effects of asbestos and to reduce the risk of
asbestos-induced cancer. This criteria was not intended for the population at
large and any extrapolation beyond general occupational exposure is not warranted.

***The OSHA Standard (Current) for short-term exposures requires a 15 minute
sampling period to be legally enforceable .

. VI. RESULTS AND DISCUSSIONS

The sample taken from the II ra fters li in the air handling machine room was found
to contain 2 to 10% chrysotile asbestos in a mixture of a variety of dust,
plaster, mineral wool and wood product particulates (by weight) .

The sample from the main-feed duct contained 10-25% (by weight) chrysotile
asbestos, chiefly in nodules of an insulation board in a mixture of mineral wool
and dust particulates.
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And the sample from the return duct contained approximately 20-30% (by ­
weight)chrysotile asbestos, both as free fibers and in large chunks of an
asbestos-board material mixed with dust.

VII. RECOMMENDATIONS

The following recommendations were given to the Defense Logistics Agency,
Philadelphia, Pennsylvania, at the closing conference, in order to avoid the
possibility of any asbestos exposures to the employees and their families at
the Health Clinic and the Inspector General's Office.

1. A thorough clean-out of the air supply ducts, return ducts, and the air
handling machine room. This clean-out _should be done by a competent
and responsible crew awar-e of the necessary procedures and methods
(e.g. wet-removal, high-efficiency filter vacuuming, containment, personal
protection, proper disposal) set up by the Environmental Protection Agency
for handling asbestos insulation removal in buildings.

2. A 24-hour purge of the air handling systems using high-efficiency filters
over the feed-in louvers in each room, alcove and hallway~

3. This is to be followed up by area air sampl ing in IIrepresentative areas ll

for final confirmation of the IIthoroughness ll of the clean-out.

4. Several more IIrepresentative area ll air samples should be taken over the
year to ensure that the system is functioning correctly and that the
corrective actions taken have been effective.

5. To avoid mishaps, in the future, any work involving the removal of
"insulation" should be directed first to the Safety and Health Office
of the Defense Logistics Agency before proceeding.
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IX. DISTRIBUTION AND AVAILABILITY

Copies of this Technical Assistance Report are currently available upon request
from NIOSH, Division of Technical Services, Information Resources and Dissemination
Section, 4676 Columbia Parkway, Cincinnati, Ohio 45226. After 90 days the
report will be available through the National Technical Infonnation Service (NTIS),
Springfield, Virginia. Information regarding its availability thorugh NTIS can
be obtained from NIOSH, Publications Office at the Cincinnati address.

Copies of this report have been sent to:

1. Defense Logistics Agency, Philadelphia, Pennsylvania
2. NIOSH, Region III
3. OSHA, Regi on III
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