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I. TOXICITY DETERMINATION
NIOSH conducted a health hazard evaluation at La Salle College on
October 19, 1978. The purpose of the evaluation was to determine employee
exposures to lead fumes, carbon monoxide and nitrogen dioxide gases. Exposure
to lead fume exceeded OSHA standard, NIOSH and American Conference of
Governmental Industrial Hygienist criteria for lead,and a health hazard was
deemed to exist. Exposure to carbon monoxide and nitrogen dioxide were bel ow
their respective permissible levels.
II. DISTRIBUTION ANO AVAILABILITY OF DETERMINATION REPORT
Copies of this report are available 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 Information Service (NTIS), Sprin9field, Virginia .
Information regarding its availability can be obtained from the NIOSH
Publication Office at the Cincinnati address. Copies have been sent to:
a) President of La Salle College
b) Professor of Department of Military Science, La Salle
c) Requestor
d) NIOSH - Region III
For the purpose of informing the approximately two (2) "affected employees,"
the employer shall promptly post for a period of 30 calendar days the
Determination Report in a prominent place{.s) near where exposed employees work.
11

III.

11

INTRODUCTION
Section 20 (a)(6) of the Occupational Safety and Health Act of 1970, 29 U.S .C.
669 (a)(6) authorizes the Secretary of Health, Education, and ~Jelfare, fo l lowi ng
a written request by an employer or authorized representative of employees,
to determine whether any substance normally found in the place of employment
has potentially toxic effects in such concentration as used of found. The
National Institute for Occupational Safety and Health received such a request
from an authorized representative of the Department of Military Science alleging
dizziness and frequent headaches .
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IV. HEALTH HAZARD EVALUATION
A.

Plant Process - Condition of Use

La Salle College has a Department of Military Science which includes an indoor
firing range which is under the supervision of the U.S. Army. Students of the
college during their breaks (free periods) come to practice firing ri fl es or
pistols. The range is located in the basement of College Union Building.
The room is approximately 60 feet long, 30 feet wide and 8 feet high. The
distance from the firing position to the target is 50 feet. There is no
exhaust or make-up air ventilation. There are two (2) doors. One door l eads
outdoors and supplies some ventilation , when it is open, while the other l eads
to the instructors• office. There are six (6) firing stations. Three (3)
stations are utilized for firing a pistol (standing position), and three (3)
stations are utilized for rifle firing (prone position). The range is onl y
in use from 12:00 to 16:00 daily. There are 1500 to 2000 rounds fired dai ly.
B.

Evaluation Design

On October 19, 1978, a walk-through survey and instructors• exposure to ai r
contaminants was conducted by Walter J. Chrostek, NIOSH industrial hygienist.
The two (2) instructors were interviewed using a non-directed medical
questionnaire. Both complained of feeling tired; one, of getting dizzy if
any sudden movement was made. He claimed this condition existed last Apri l~
however, since he has been away from the firing range during the summer, he
did not notice getting dizzy.
C.

Evaluation Methods

Instructors• exposures were evaluated for lead dust and fume utilizing personal
air sampling pumps operating at l .7 to 1.8 liters per minute. The air
contaminants were collected on cellulose ester membrane filters . General air
samples were likewise collected in areas where the students may be exposed.
No personal samples were collected on the students due to the fact that their
presence in the area was of a relatively short durati on. One (1) wipe sample
was taken on a steam pipe in the instructors• office to determine if there w9~
any contamination in the area. The samples were analyzed by NIOSH P&CAM 173 l )
method by the laboratory.
NIOSH approved colorimetric detector tubes were used to evaluate carbon
monoxide and nitrogen dioxide exposures. Smoke ventilation tubes were utilized
to determi ne air current.
D.

Environmental Criteria

Certain contaminants which may have been in the work atmosphere were sampled
for, and the evaluation criteria for them will be given. Airborne exposure
limits for the protection of the health of workers have been recommended or
promulgated by several sources. These limits are established at levels designed
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to protect workers occupationally exposed to a substance on an 8-hour day,
40-hour per week basis over a normal lifetime. For this investigation, the
criteria used to assess the degree of health hazards to workers were selected
from three sources:
l)

NIOSH: Criteria for a Recommended Standards .... Occupational
Exposure to Various Substances.

2)

Threshold Limit Values (TLV): Guidelines for Airborne Exposures
Recommended by the American Conference of Governmental Industrial
Hygienists (ACGIH) for 1977.

3)

OSHA Standard: The air contaminant standards enforced by the U.S.
Department of Labor - Occupational Safety and Health Administration 
as found in the Federal Register - 29 CFR 1910.1000 (Tables Z-1, Z-2)
Source
Substance

NIOSH

TLV

Lead*
100
150
OSHA Standard Effective February 1 ' 1979
Carbon Monoxide**
35
50
Nitrogen Dioxide
l(C)*** 5(C)

OSHA
200
50

50
5

* - denotes micrograms of substance per cubic meter of air sampled (~g/M3).
** - denotes parts per million parts of air sampled (PPM).
*** - denotes Ceiling concentration that should not be exceeded even
instantaneously (unit~ PPM).
Inhalation and ingestion of lead fumes( 2 ) will cause lead poisoning. Symptoms
include metallic taste in the mouth, loss of appetite, nausea, abdominal cramps,
nervousness and insomnia. In time, anemia and a general weakness, chiefly
in the muscles of the wrist, develop.
Common symptoms of carbon monoxide overexposure inc"lude pounding of the heart,
a dull headache, flashes before the eyes, dizziness, ringing in the ears, and
nausea.
Nitrogen dioxide(3) causes bronchial irritation, dizziness, headache, and
weakness.

E.

Evaluation Results
LEAD

Two (2) personal air samples were collected. Exposures to lead ranged from
319 to 583 micrograms per cubic meter of air sampled.
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Three (3) general air samples were collected. These represented lead air
levels that were present when firing in the· $tandinq and prone positions, and
in the area directly behind the firing stations. The air concentrations ranged
from 511 to 791 micrograms per cubic meter of air sampled. One (1) wipe sample
was taken in the office from a steam pipe . The area wiped was approximately
one- half (1/2) square foot . The amount of lead settled on the pipe was 100
micrograms .
The above results are presented in Table I .
CARBON MONOXIDE
Two (2) carbon monoxide detector tube samples were collected. The levels
measured were five (5) to ten (10) parts per million parts of air .
NITROGEN DIOXIDE
Two (2) nitrogen dioxide detector tube samples were collected . Both samples
showed that this contaminant was below the lower limit of detection which is
one (1) part per million parts of air.
F.

Discussion and Recommendations

This range is located below the College Union Building and was not specifically
designed as such. No mechanical ventilation is present, either exhaust or
make-up. Any air coming into this area would be through one (1) door when it
is open . Utilizing smoke ventilation t ubes the patterns show that air movement
was minimal. Any movement noted was toward the office area.
Although a longer evaluation was planned (four hours), sampling had to be
discontinued because of a faculty meeting.
Since this was the beginning of the school term, students were still coming
to register for the instructions and an increased use of the rifle range was
anticipated by the instructors.
This rifle range was painted during · the past summer. A wipe sample showed
that during one month, accumulations of lead were present on the steam pipe
in the office .
Instructors and students wear protective ear equipment when f i ring.
In order to keep exposures to all air contaminants at a minimum the following
recorrrnendations are made. They are also listed in HEVI Publication No. (NIOSH)
76-130, "Lead Exposure and Design Considerations for Indoor Firing Ranges
A copy of the publication is included .
11 •

Destgn Considerations
l.

An optimum air supply woul d be 75 fpm at the firing line.
supply must be 50 fpm at the firing line.

The minimum air

2.

Filtered and conditioned air must be introduced behind the firing line to
guarantee an evenly distributed flow of air through the shooting positions.
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3.

Supplied air inlets should be placed approximately 15 feet behind the
shooter's position .
·

4.

The entire range facility should be maintained ·at a slightly negative
pressure with respect to adjacent areas to prevent the escape of
contaminants. This criteria suggests that exhaust air should exceed
supplied air by 10 percent

5.

For maximum effic~ency exhaust ducts should be located behind and at the
apex of the bullet trap. An alternative location is to place the exhaust
ducts on .the side walls slightly in front of the apex of the bullet trap.

6.

A minimum downrange conveying velocity of 35 fpm must be maintained.

7.

When the 75 fpm rate is used a minimum of 25% of the air should be
exhausted 15-20 feet downrange shooting position and remaining 75 percent
at the bullet trap.

8.

When the 50 fpm rate is used, 100 percent of the air should be exhausted
downrange at the bullet trap.

9.

The supply and exhaust systems must be electrically interlocked, thereby
eliminating an error in turning one system on and not the other. The
system should operate on one fan speed only and not on varaable speed fans.

10 . Each range should be equipped with a floor drain and trap to facilitate
cleaning by wet methods . The drain locations should be approximately 20 feet
downrange of the firing line . The floor should be 2-3 inches toward the
drain.
ll. To minimize the effect of peak sound pressure levels on individuals in the
indoor range all reflecting walls shouid be covered with high efficiency
sound absorbing material such as fiberglass insultation covered with
perforated aluminum or steel sheets with openings equivalent to l0-T5 percent
of the area to permit sound absorption. The coverings should be designed
to permit easy access to the acoustical material for periodic replacement. ~
The floors directly behind the shooting booths should be covered with
acoustical flooring (carpet that has good acoustical absorption characteristics).
12. Range officer quarters should be acoustically treated to reduce noise levels.
13 . The bullet trap shou~d never be anchored or attached to any structural
support for the building. The energy of the bullet striking the tuap can
be transmitted as noise and vibration throughout the building.
14. The range should be equipped with range officers quarters, areas for cleaning
of weapons and storing materials, and with toilet and washing facilities.
All openings between the firing r.ange and the offi~ers quarters should be
sealed.
15. All air being exhausted from the range should be filtered using a High
Efficiency Particulate Fil!er (HEPA) or equivalent.
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Work Practices
l.

The ventilation system should be in operation at all times while the
range is in use and during clean up.

2.

Sweeping the range should be accomplished by vacuum cleaning or wet
methods . Use of a hand broom, even with dust suppression compounds,
should be prohibited .

3.

At all times while cleaning, repairing, or reclaiming lead in the bullet
trap, a NIOSH approved respirator for the removal of lead dust and fumes
must be .worn.

4.

Institute a maintenance program on all protective ear devices.
this visit it was noted that the foam rubber was cracking.

5.

A rotation system whould be institute for the range officer position. It
is suggested that one month of duty be followed by three months of alternate
activity. This change is suggested not only to alleviate any possibl e lead
absorption and prevent its accumulation, since this should be minimal
following the engineering changes, but to prevent undue psychological
stresses associated with the position.

6.

Eating, drinking, and smoking in the range should be prohibited.

7.

A specific schedule must be established to perform maintenance and repair
work to keep the range facilities operational and free of hazardous
conditions.

During

Medical

V.

1.

Instructors should have initial and annual blood lead determination. NIOSH
recommends a blood level of 60 ug/~00 g whole blood or lower as a safe level.
The OSHA Standard is that if exposure exceeds the "Action level 11 of 30
micrograms per cubic meter of lead for 30 days per year. A blood sampling
program must be done at least every two months for employees whose last ~
test was above 40 micrograms per 100 gr9W~ of blood until two consecutive
samples show levels below 40 microgramsl J .

2.

A hearing conservation for the instructors should be instituted and yearly
audiometric examinations shou~d be given.
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Table I
Lead Fume Air Concentrations
La Salle College
Philadelphia, Pennsylvania
HHE 79- 1
October 19, 1978
S ample Number

Location

1
2
3
4

Between Nos. 1 & 2 Stations
Between Nos. 5 & 6 Stations
Instructor A
Table, Back of Range
Instructor B
Office

5

6

* ug/M3


Type

General Air
General Air
Breathing 2one
General Air
Breathing Zone
Wipe Sample
Top of Pipe
micrograms of substance per cubic meter of air .

Sampling
Period

13:34-14:22
13 :34-14!24
12:07-14:26
12: 11-14.:.23
12:09-14:30

Lead Evaluation Criteria
(OSHA) Lead
(OSHA Proposed Effective 2/1/79)
ACGIH
ACGIH**
NIOSH

200 ug/M3
50 ug/M3
150 ug/M3
450 ug/M3
100 ug/M3

** Denotes level which should never be exceeded

Concentration ug/M3 *
636

791
319
511

583
100

