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TOXICITY DETFRMINATION

A health hazard evaluation was conducted by the Mational TInstitute
for Occupational Safety and Health (NIOSHE) at the CGardner-Denver
Company, Plant Number 9, Commerce City, Colorado, on October 17-1%,
1978, At the time of this evaluation, breathing =zone air samples
were taken on workers for oil mist, iron oxide, 1,1,1,-
Trichloroethane, and nitrite (nitrosamine). Concentrations exceeded
the most recent evaluation criteria for oil mist on workers in the

drop forge. All other worker exposures were well within the most
recent evaluation criteria.

DISTRIBUTION AND AVATLABILITY

Coples of this determination report are currently available upon
request from NIOSH, Division of Technical Services, Information
Resources and Dissemination  Section, 4676 Columbia Parkwav,
Cincinnati, Ohio 45226. After 90 days the report will be available
through the National Technical TInformation Service (NTTS),
Springfield, Virginia. Information regardineg its availability

through NTIS can be obtained from NIOSH, Publications Office, at the
Cincinnati address.

Copies of this report have been sent to:

. Gardner-Denver Company

. United Steelworkers of America = Pittshureh
. United Steelworkers of America - Nenver

. U.S. Department of T.abor/0SYA - Region VITT
. NIOSHEH - Region VIII

B N

For the purpose of informing approximatelv 200 affected emnlovees, a
copy of this report shall be posted in a prominent place

accessihle
to the employees for a period of 30 calendar davs.
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ITI. INTRODUCTION

Section 20(a)(6) of the Occupational Safety and Health Act of 1070,
29 11,8.C. 669(a) (6), authorizes the Secretarv of ™ealth, Fdncation,
and Welfare, following a written reaquest by anv emnlover or
authorized representative of employees, to determine whether anv
substance normally found in the place of emnloyment has notentiallv
toxic effects in such concentrations as used or found. =

NIOSH received such a request from the Tmnited Steelworkers of
America in Denver, (olorado, to evaluate vpotential evnosures
associated with the milling, machining, and grindina of steel for
the production of drilling equipment.

IV. HFEALTH HAZARD EVALUATION

A. Process Lvaluated

The drop forge, welding, and variocus milline machine shopns were
all evaluated during this survey. T™his plant bproduces parts
used in the manufacture of drilline machines. These are used
for jobs such as roof bolts in coal mines and drilline holes in
hard rock. This plant has a typical droo forpe with manv
grinding, milling, and cutting machines.

B. Evaluation Design

During this survey there were four drop foree onerators. All

) these workers were monitored for oil mist. There  were
A approximately 50 men operating milline, grindine, and cutting
machines. A representative sample of all operations were

monitored. A large number of the workers were interviewed, with

questions directed at their work history and

respiratorv
problems.

C. FEvaluation Methods

0il mist samples were collected on 37 mm filters usine vacuum
pumps operated at 1.5 liters per minute. 0il mist samnles were
analvzed by fluorescent spectrophotometrvy usine MINSH Methnd No.
P&CAM 5272, Rulk nitrosamine samples were first tested
qualitatively for the presence of nitrite/nitrosamine bhv Greiss
test. All the samples showed the absence of nitrite/nitrosamine
by this test. The sensitivity for the Greiss Test is N.N1 me
per sample. The samples were soluble in ethyl acetate. PRecause
of negative Greiss test, no further analvsis was attemnted on
the remainder of the samples. All iron oxide dust samples were
collected on 37 mm filters using vacuum pumns operated at 1.5
liters per minute. These samples were analyvzed bv atomic
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absorption spectroscopy according to MINSW analvtical orocedure
No. 173. Total particulate samples were taken on 137 mm pre-
weighed filters wusing wvacuum pumps onerated at 1.5 liters per
minute. These were weiphed to an accuracv of 0.01

millierams
per sample.

D. Criteria for Assessing Workroom Concentrations of Air Contaminants

Three sources of criteria are generally used to assess workroom
concentrations of air contaminants: (1) WINSH criteria for
recommended standards: (2) recommencded Threshold T.imit Values
(TLVs) and their supporting documentation as set forth by the
American  Conference of Governmental Industrial Uyeienists
(ACGIH), 1977; and (3) Occupational Safety and Health
Administration (0SFA) standards (29 CFR 1910.1000), January
1976. NIOSH criteria and ACGIH TLVs represent the most recent
and relevant recommendations and are given prominence in this

evaluation.
Permissihle Fxposures
R-Four Time-Weighted
rxposure Pasis (mo/m”)
MIOSH Criteria Current
for Recormended O]YTA
Substances Standard TV Standard
G Rkl 01l Mist s 5.0 5.0
Iron Oxide NDust —-— 1n.0 in.n
1,1,1,-Trichloroethane —— 1enn 1ann

mg/m3= milligrams of substance per cubic meter of air

Occupational health standards are established at levels desioned
to protect individuals occupationally exposed to toxic

substances on an 8=hour per day, 40-hour per weel basis over a
normal working lifetime.

E. Toxicology

0i1 Mist =~ Inhalation of  mineral oil mist in high
concentrations may cause pulmonarv effects, althoush this has
rarely been reported. A single case of lipoid pneumonitis
suspected as caused by exposure to very high concentrations of
0il mist was reported in 1950, Animal experimentation sbowed no

effects at 5 parts per million (ppm) for a vear duration. Nne
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hundred ppm for one vear showed chanses in some animals but not
others. No significant histologic changes were noted in

some
animals.

Studies of oil mist exposures in machine shons at .7 to 110
mg/m”’ showed no increase or decrease in pulmonarv function amene
men employed for many years. There is no evidencde to succest
any relation between inhalation of oil mist and lung cancer. O0On
the other hand, there are some reported cases of skin cancer
from contact with certain oils. Contact with liauid oils mav
cause dermatitis. (Reference 1)

Iron Oxide =- Maintaining exposures bhelow 19 me/m3 should
prevent any occupational disease which could be attributed to
iron oxide dust. Chronic exposures to high concentrations of
this dust may produce a disease called siderosis. The main
complication of this disease is that it prevents gettine a good
x-ray of the lungs should another lung disease occur. Siderosis
does not decrease pulmonary function or cause anv other
metabolic disturbances.

1,1,1,~-Trichloroethane -- 1,1,1,~Trichloroethane vapors mav
produce narcosis. A five-minute exposure to 5009 »ppm can bhe
expected to produce marked incoordination and anesthesia.
Fxposure to concentrations in excess of 1000 pom for 15 minutes,
or 2000 ppm for 5 minutes, can be expected to produce a
disturbance of equilibrium in the majority of adults. Above
1700 ppm minor disturbances of equilibrium have been ohserved,
with complaints of headache and lassitude. TIn controlled human
exposures to 500 ppm no effects other than sliecht transient ave
irritation were noted: at 1000 ppm and above, mild eve
irritation and some dizziness were noted. Followine exposure,
most of the compound is eliminated unchanged wvia the lunes,
chiefly within 48 hours. Dermatitis may result from repeated
skin contact with the liquid. Cardiac arrhvthmias have heen
reported following ingestion. (Reference 2)

Nitrosamines -- Historically, nitrosamines have been regarded as
one of the most potent families of animal carcinoecens. Althourh
nltrosamines are suspected to be human carcinoeens, their
carcinogenic potential in man has not been proven.

Nitrosamines were not present in the cuttine oils used during
the time of this survey. It should be noted that wvarious
proprietary cutting fluids are produced by over 100N companies
in the United States. MIOSH estimates that 790,0N" workers are

occupationally exposed in the manufacture and use of cuttine
fluids. (Reference 3)
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F. TFnvironmental Results and Discussion

Results of environmental samples showed that worler exposure to
0oil mist in the drop forge exceeded recommended limits.

Breathing zone air samples taken in all other areas of the plant
were well within the most recent evaluation criteria - for other
potentially toxic substances.

G. Conclusions

Results of environmental data illustrate that a notential health
hazard existed during this evaluation to workers in the dron
forge area. Until adequate wventilation can be installed, a

respirator program which meets OSPA specifications should he
instituted and enforced.

V. RECOMMENDATIONS

1. NIOSH-approved respirators which comply with OSHA Standards
1910.134 should be used.

2. TWorkers should be provided with a clean place to eat, and eating
should be prohibited in the work area.

3. Workers in the drop forge should alwavs wear their hearine
protection since impact noise levels reach 120 ARA,

4, The drop forpe area should have local exhaust

ventilation
installed that would exhaust the oil mist generated.

VI. REFERENCES
1. NIOSH - 01il Mist Standards Completion Project.

. NIOSH - 1,1,1,-Trichloroethane Standards Completion Project.

3. NIOSH Current Intelligence Bulletin Mo. 15: ¥itrosamines in
Cutting Fluids, October 6, 1976.
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TABLT I
Breathing Zone Air Concentrations of 0il Mist -

Gardner-Penver Comnany
Commerce Citv, Molorado

October 17-192, 197%°

Sample mv/m3
Number Location Job Classification Time of Sampling Nil Mist
42 Drop Forge Forge Operator 7:30 AM - 1:45 P¢ 12.0
47 Drop Forge Forge Operator 7:32 AM - 2:50 Pf 6.0
14 Drop Forge Forge Operator 7:30 AM - 2:0° p 5.0
9 Drop Forge Forge Overator 7:30 AM - 2:0° PM 6.0
10 Broach Broach Operator T:47 AM - 2:22 PM n.3
6 Dept. 56 Gun Drill Operator 7:50 AM = 2:2% PV n.2
46 Dept. 45 B-Machine 7:46 AM - 11:25 AM 1.0
41 Dept. 23 Gearhob Operator 7:52 AM - 3:01 PV n.6
40 Dept. 56 Gun Drill Omerator 2:05 AM - 3:05 PM 0%
48 Dept., 22 Gun Drill Operator 8:10 AM - 3:03 PM n.5
1 Dept. 45 Lathe Operator 7:40 AM -~ 2:14 PM n.3
13 Dept. 45 Lathe Overator 7:41 AM —~  2:1A PM n.5
12 Dept. 62 NC Lathe Nperator 7:43 AM - 2:20n pv N.5
7 Dept. 23 Mill Operator 7:45 AM ~ 11:25 AM Nn.5
8 Dept. 22 Radial Drill Operator 7:483 AM - 2:20 p™ 2.0
4 Dept. 56 Borematic 7:55 AM - 2:25 Pf N.6
3 Dept. 22 Radial Drill Operator 7:57 AM = 2:22 pM 251
36 Dept. 45 Auto Chucker Operator 7:43 AM - 2:50 p™ N, 4
50 Dept. 45 Auto Chucker Operator 7:45 AM - 3:0N PM 1.3
37 Dept. 62 NC Lathe Operator . 7:53 AM - 3:00 PV n.3
45 Dept. 62 NC Lathe Operator 7:55 AM - 3:00 pM 0.6
11 Dept. 40 Die Grinder 3:00 AM - 2:12 pM 053
44 All Depts. 0il House Attendant Q:00 AM —  3:04 PV n.4
39 Dept. 23 Machine Operator R:N1 AM — 3:05 P~ 0.2

EVALUATION CRITERIA (TLV) 5
OSHA STANDARD 5
LABORATORY LIMIT OF DETECTION me/sarmple n
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TABLE IT

Breathing Zone Air Concentrations of Iron Oxide

Gardner-NDenver Company
Commerce City, Colorado

October 17-12, 197°

LABORATORY LIMIT OF DRETECTION me/sample

Sample . mg/mB
Number Location Job Classification Time of Sampling Iron Oxide

5 Dept. 40 Tracer Operator 7:31 AM - 2:N2 PM Nn.05

49 0il Submerging EDM Onerator 7134 AM - 2:52 PM N0.99

g . 38 Maintenance Welder 7:40 AM ~ 2552 PM n,a?2
2 Maintenance Velder 7:3L AM - 2:13 PM n,32
EVALUATION CRITFRIA (TLV) 5.0
OSHA STANDARD 1n.n

0.0ns
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TARLE ITI
General Room Air Concentrations of 1,1,1,-Trichloroethane

Gardner-Denver Company
Commerce City, Coloracdo

October 17-18, 1973

Sample

mg!m3
Number Location Time of Sampling 1,1,1,-Trichloroethane
CT~1 Maintenance Shop 8:28 AM -~ 1N0:30 AM n.R3
CT-2 Maintenance Shop 8:28 AM - 10:30 AM n.52
Qs
EVALUATION CRITFRIA (TLV) 1ann
OSHA STANDARD - 1onn

LABORATORY LIMIT OF DFTEOTION mg/sample 0.01
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TAPLE IV
Analysis of Cutting 0il for “itrites

Gardner-Denver Company
Commerce City, Colorado

October 17-18, 1978

Sample Nitrite Solubilitv
Mumber (Greiss Test) in Fthyl Acetate
1 &) Soluble
2 (<) Soluble
3 (=) Soluble
4 (=) Soluhle

These samples were first tested for the presence of nitrite-nitrosamine bv Greiss
Test. All samples showed the absence of nitrite-nitrosamine by this test.

LABORATORY LIMIT OF DETECTION 0.01 mg/samnie



	HEALTH HAZARD EVALUATION DETERMINATION REPORT



