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PREFACE 

The Hazard Evaluations arid Te.chnical Assistance Branch of NIOSH conducts field 
inves.tigations of possib-le· health hazards in the workplace •. These 
in~estigations are conducted under the authority of Section 20(a)(6) of the 
Occupational Safety and ·Health Act of 1970, 29 U.S.C. 669(a)(6) which 
authori~es th~ Secretary of Health and Human Services, following a written 
reQues_"t . from. any employer qr authori-zed representative o.f employees, to 
determine whethe~ .ar:iy substance normally found in the place of employment has 
potentially . ~ 

toxic effects . in such concentrations as .used or found. · . . .

The Hazard Evaluations and Technical Assistance Branch also provides, upon 
request, medical, · nursing, and industrial nygiene techni~al and con,sultative 
as·s istance (TA). to Federal, state, and l_ocal. .agencie·s; labor; industry and · 
other group_s .or individuals to control occupational healt~ hazards· and t _o 
p~event ·related trauma and disea~e. 
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Mention of company names or products does not constitute endorsement by the 
National Institute for Occupational Safety and Health. 
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I.- SUMMARY 

In May, 1982, the National Institute for Occupational Safety and Health 
(NIOSH) received a request from management at Oxy Petroleum, Inc., Denver, 
Colorado, to evaluate a. potential health hazard ·from exposures to water-based 
colored inks used to print geographical maps. 

On July 16, 1982, the NIOSH investigator conducted an environmental evaluation 
of the painting room. One breathing zone and three g~neral room air samples 
for measurement of chromium, lead, and total particu- late were collected for · 
a 90 minute sampling period (the .duration of the process that day). All 
samples for lead and chromium were below detection limits of 0.003 milliqrams 
per sample or 0.022 mg/M3. Total particulate samples ranged from 0.5 to 
1.10 mg/M3; these values are well within the evaluation criteria of 10 
mg/M3. The average time spent by the airbrush painter varies from one hour 
to ei gh-t hours per day. 

The NIOSH investigator also interviewed. the airbrush artist and the other 
three employees who frequent the painting room. The only com- plaint was of 
the deposition of colored pigments in the nose and on clothing. No adverse 
health effects were mentioned. 

On the basis of the environmental data and employee interviews, 
NIOSH concluded that a health hazard djd not exist from exposure to 
chromium, lead, and total particulate at the time of this survey. 
Recommendations for improving the workplace environment are 
included in this report. 

KEYWORDS: SIC 2751 (Commerical Printing), chromium, lead, total par
ticulate, airbrush painting. 
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II. INTRODUCTION 

In May 1982, the National Institute for Occupationai Safety and Health 
(NIOSH) received a request from management at Oxy petroleum, Inc., 
Denver, Colorado; to evaluate a potential health hazard from exposures 
to water-based colored inks used to print geographical maps. 

On July 16, 1982, NIOSH conducted an environmental evaluation. Results 
of the environmental sampling were discussed with the requestor in 
August 1982. 

III. BACKGROUND 

This area of the Oxy Petroleum's drafting department has a special room 
used specifically for airbrush painting. Airbrush painting involves 
the use of compressed air and a small nozzle ~pparatus to dispense the 
liquid (water soluble paint) onto a paper surface. In this department 
the painter air paints maps that are used by other: departments of the 
company . The coloring solution (paint) has the consistency of a dilu
ted ink. This paint is purchased in small 3-4 ounce bottles. All the 
pigments in the paint as identified on the Chemical Safety Data Sheets 
are non-toxic inert compounds. The most paint used in one day would be 
approximately 4-5 ounces. The paint room was very clean, and there was 
very little evidence of paint overspray. 

IV. EVALUATION DESIGN AND METHODS 

One breathing zone and three general room air samples were collected 
for measurement of chromium, lead, and total particulate on 37 mm fil
ters using vacuum pumps operated at 1.5 liters per minute and analyzed 
according to NIOSH Method No. P&CAM 173 and by filter weight differ
ence. The reason chromium and lead were evaluated during this survey 
was that these two metals are often found as contaminants in colored 
inks. 

Al 1 four employees were interviewed using,, a brief questionnaire which 
was directed towards respiratory and .skin irritation. 

V. EVALUATION CRITERIA 

A. Environmental 

Three sources of criteria used to assess the workroom concentra
tions of the chemicals were (1) recommended Threshold Limit Values 
(TLVs) and their supporting documentation as set forth by the 
American Conference of Governmental Industrial Hygienists (ACGIH), 
1981, (2) NIOSH criteria for recommended standard, and (3) the 
Occupational Safety and Health Administration (OSHA) standards (29 
CFR 1910.1000), July 1980. 
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Environmental Limits 

Chromium•...•..•.....••.....••..... 

8-Hour Time-Weighted 
Exposure Basis 

o.i mg/M3 (NIOSH) 
0. 5 mg/M3 (ACGr°H) 
1.0 mg/M3 (OSHA) 

Le ad•••••••••••••••••••••• • • • • • • • • • 0.05 mg/M3 (NIOSH/OSHA) 
0.15 mg/M3 (ACGIH) 

Total Particulates •••••.••••••••••• 10 mg/M3 (ACGIH) 

mg/M3 = approximate milligrams of sub

15 mg/M3 (OSHA) 

stance per cubic meter of air 

Occupational health standards are established at levels designed to 
protect individuals occupationally exposed to toxic substances on 
an 8-hour per day, 40-hour per week basis over a normal working 
1ifetime. 

B. Toxicological 

Ch·romium -- the most toxic route of entry is by inhalation, fol
lowed by · percutaneous. Chrome (metal) is very corrosive and is a 
strong sensitizer. Perforation of nasal septum is seen fre
quently. Adequate ventilation and frequent monitoring of the work 
environment is necessary ·to prevent overexposures. No eating and 
smoking should be allowed in the work area. Workers sensitized 
should be removed from the workplacel. Chromium VI is also a 
carci nogen.2 

Lead -- Inhalation (breathing) of lead dust and fume is' the major 
route of lead exposure in industry. A secondary source of exposure 
may be from ingestion (swallowing) of lead dust deposited on food, 
cigarettes, or other objects. Once adsorbed, lead is excreted from 
the body very slowly. Adsorbed · 1ead can damage the kidneys·, 
peripheral and central nervous systems, and the blood forming 
organs. · Chronic lead exposure is associated with infertility and 
with fetal damage in pregnant women. 

Blood lead levels below 40 ug/deciliter whole blood are considered 
to be normal levels which may result from daily environmental 
exposure. The new Occupational Safety and Health Administration 
(OSHA) standard for lead in air is 50 ug/M3 c~lculated as an 
8-·hour ti-me-weighted average for daily exposure. The standard 
also dictates that workers with blood lead levels greater than 60 
ug/deciliter must be immediately removed from further lead exposure 
.and, in some circumstances, workers with 1ead lev~ls of less than 
60 ug/decil iter must also be removed. Removed workers have pro
tection for wage, benefits, and seniority for up to 18 months until 
their blood levels decline to below 50 ug/deciliter and they can 
return to lead exposure areas. 

Total and Resgi rabl e Pa rti cul ate -- Overexposures to any parti cu
late may pro uce 1rr1tat1on and possibly damage to the total 
respiratory system especially if the particulate contains dise~se 
producing substances. 
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VI. RESULTS AND DISCUSSION 

On July 16, 1982, the NIOSH investigator conducted an environmental 
evaluation of the painting room. One breathing zone and three general 
.room air samples· for measurement of chromium, 1ead, and tota1 parti cu
l ate were collected for a 90 minute sampling period (the duration of 
the process that ·day}. · All samples for lead and chromium were below 
detection limits of 0.003 milligrams per sample--equivalent to a mini
mu.m air concentration of 0.022 mg/M3. Total particulate samples 
ranged from 0.5 to 1.10 mg/M3. These values are well within the 
evaluation criteria of 10 mg/M3. · The average time spent by the .air 
brush painter varies from one hour to eight hours per. day. · 

The NIOSH investigator also interviewed the airbrush artist and the 
other three employees who frequent the painting room. The only 
complaint was the deposition of colored pigments in the nose and on 
clothing. No adverse health effects were mentioned. 

There was no exhaust hood. The only dilution ventilation was .the 
normal office heating and air conditioning system. 

VII. CONCLUSION 

Based on the environmental sampling and employee interviews, a health 
hazard did not exist during this evaluation from exposures to chromium, 
lead, and total particulates. 

VIII. RECOMMENDATION 

Additional local exhaust ventilation should be installed to eliminate 
employee exposures to the ink pigments. A very· simple recirculating 
hood with good paper and fibrous glass filters would be sufficient. 

I 
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XI. DISTRIBUTION AND . AVAILABILITY 

Copies of this report are currently available upon request from NIOSH, 
Division of Standards Development and Technology Transfer, 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 through NTIS can be obtained 
from NIOSH, Publications Office, 	at the Cincinnati address. 

Copies of this report have been sent to: 

1. Oxy Petroleum, Inc. 

2·. U.S. Department of Labor/OSHA - Region VIII. · 

3. NIOSH - .Region VIII. 
4. Colorado Department of ·Health. 
5. State Designated Agency. 

For the purpose of informing affected employees, a copy of this report 
shall be posted in a prominent place accessible to the employees for ·a 
period of 30 calendar days~ 
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TABLE 1 


Breathing Zone and General Room Air Concentrations of Chromium, Lead, and Total Particulates 


Oxy Petroleum, Inc . 

Denver, Colorado 


July 16, 1982 


Sample mg/M3 
Number · Job Classification/Location Sampl i~n~g Ti.me Chromium Lead Total Particulates 

M5 8891 · Painter 1 s Breathing Zone . 9:00 AM - 10:30 AM 0.83 * * 
M5 8902 General Room/top of drawing board 9:00 AM - 10:30 AM 1.10* * 
MS ·8896 General Room/table where inks are mixed 9:00 AM - 10:30 AM 0.16* * 
MS 8897 General Room/middle of r.oom 9:00 AM - 10:30 AM * · 0.50* 

EVALUATION CRITERIA (8 hour Time-Weighted Average) 0.1 0.05 10.0 


LABORATORY LIMIT -OF DETECTION mg/sample 0.003 0.003 0.01 


*=below laboratory limit of detection; for these samples the minimum air concentration detectable is 
0.022 mg/M3. 
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