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I. TOXICITY DETERMINATION 

Based on the results of NIOSH environmental-medical studies, it 
has been determined that the exj,osure to lead at the Gates Rubber 
Company in the Braided Hose Division is not in concentrations that 
are toxic to the workers. 

The Gates Rubber Company is periodically monitoring all workers 
in this area by taking blood samples for lead analysis . This practice 
should be continued, and employees should be informed that their 
levels are within the safe limits. This would avoid repetition in 
environmental and biological sampling. 

II. DISTRIBUTION 	AND AVAILABILITY OF DETERMINATION REPORT 

Copies of this Determination Report are available upon request from 
the Hazard Evaluation Services Branch, NIOSH, U.S. Post Office 
Building, Room 508, 5th and Walnut Streets, Cincinnati, Ohio 45202. 
Copies have been sent to: 

a) Gates Rubber Co1npany, Denver, Colorado 
b) Authorized Representative of Employees 
c) U.S. Department of Labor, Region VIII 
d) NIOSH - Region VIII 

For purposes of informing approximately twenty (20) exposed 
employees, the employer will promptly 11post" this report in a 
prominent place(s) near where affected employees work for a 
period of 30 calendar days . 
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III. 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 Welfare, following a written request by a ny employer or author­
ized representat ive of e1nployees, to d e terrnine wh~thcr any substance 
norinally found i n the place of employment has potentially t oxic effcds 
in such concentrations as used or found. 

The National Institute for Occupational Safety and Health (NIOSH) 
received such a reque st from an authorized r e presentative of 
employees to evaluate the potential hazards associated with the 
alleged exposure to lead during the manufacture of braided hose 
at the Gates Rubber Company, Denv er, Colorado. 

IV. HEALTH :HAZARD EVALUATION 

A. Description of Process - Conditions of U se 

Lead exposures in the Braided Hose Division of the Gates Rubber 
Company are likely to occur when the lead is recovered from the 
vul.canizing process during the manufacture of braided hose . Ten 
men were working with the lead furnaces; four of the remaini11g 
men were working on a floor directly above the furnaces; and the 
other men were working behind the furnaces in an area where the 
lead is extruded readily for the insertion of the braided hose . Those 
men with the highest exposures were, as anticipated, working directly. 
with the lead recovery furnaces. 

B. Evaluation Methods - Sampling and Analytical 

Environmental samples for air lead concentration were collecte d 
on workers using the method described in Appendix I of the NIOSH 
Criteria Document1 and analyzed by atomic absorption spectro­
phometric methods in NIOSH1 s laboratory in Salt Lake City. 

Blood samples were obtained from workers in the Department and 
analyzed by techniques described in Appendix II, also in the NIOSH 
laboratory. 
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C. Evaluation Criteria 

Environmental·Standards: 

The Occupational Health Standard as promulgated by the U.S . Depa rt­
1nent of Labor (Title 29, Chapter XVII, Part 1910, Subpart G , Sec­
tion 191 O. 93, Table G-2) applicable to the substance for this C\'aluation 
is: 

Substance 8 - Ho'Ur Time Weighted Average 

Lead 

In addition, the recent Criteria Document1 publl:shed by NIOSH 
recommends the adoption of an environrnental standard of 0. 15 n.1g/M3 

to the Department of Labor. 

Biological Norms: 

According to the results of studies on chronic lead poisoning in 
adults, toxicity rarely occurs below 80,ug/100 ml* ':' whole blood. 2 

D. Evaluation Design, Results, and Discussion 

Environmental 

On May 29, 1973, a total of ten personal air samples were collected 
from workers to assay their airborne lead eA--posure. All samples 
were taken in the lead recovery area. Lead was found in all the 
samples, but concentrations were below the existing Federal standard. 
A follow-up survey was conducted on July 2, 1973, where an additional 
t en samples were collected. These samples were also below the 
established standard. 

In summary, a t otal of twenty enviromnental sa1nples were taken. 
These r anged from a high of 0.19mg lead/M3 to a low of less than 
0.001 mg lead/M3. The average for all twenty samples was 
0 . 087mg/M3. Only two samples were above the NIOSH recommended 
level of 0.15, these being 0.17 and 0.19. 

>:(mg/M3 - Milligrams of contaminant per cubic meter of air. 
*':<pg/ lOOml - Micrograms of lead contained in 100 milliliters of whole blood. 

I' 
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Medical 

To assess the possibility of chronic lead poisoning, blood samples 
were taken from seventeen workers in the lead recovery area, and 
three samples were taken from NIOSH crnployees as controls. 
These samples were analyzed for lead content by the NIOSH Wesl<'rn 
Area Occupational Health Laboratory. All workers had lead levels 
below 60 µg/ I 00 ml whole blood, and all except one were below 
35µg/100ml. The controls had values of 10, 11, and 11 ug/lOOrnl. 
According to the results of studies on chronic lead poisoning in 
adults, toxicity rarely occurs below 80µg/100 ml whole blood. 2 
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ABSTRACT 

HEALTH HAZARD EVALUATION DETERMINATION 

REPORT NO. 73-48- tel\· 

Toxic Substances: Lead 

Industry: Manufacturing of Braided Garden Hose Rubber 

Study Data: 	 Workroom air concentrations (breathing zone and work 
area) . Biological Samples (blood lead concentrations) 

Study Results: The operation employs approximately twenty individuals. 
All these individuals were samples for blood lead concentrations. Breath­
ing zone samples were also collected and analyzed for total lead. Three 
controls were also sampled for blood lead concentrations. Environmental 
and biological samples were all below the existing standard for lead. 
Tests were performed in May and July, 1973. 

Toxicity Determination: Based on the results of NIOSH environment a l ­
medical studies, it has been determined that the exposure to lead is not 
in concentrations that are toxic to the workers. 
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