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F. Benefits and Net Benefits 
OSHA estimated the benefits 

associated with alternative PELs for 
Cr(VI) by applying the dose-response 
relationship developed in the risk 
assessment to current exposure levels. 
OSHA determined current exposure 
levels by first developing an exposure 
profile for industries with Cr(VI) 
exposures using OSHA inspection and 
site visit data, and then applying this 
profile to the current worker population. 
The industry by industry exposure 
profile was given in Table IX–2 above. 

By applying the dose-response 
relationship to estimates of current 

exposure levels across industries, it is 
possible to project the number of lung 
cancers expected to occur in the worker 
population given current exposures (the 
‘‘baseline’’), and the number of these 
cases that would be avoided under 
alternative, lower PELs. OSHA assumed 
that exposures below the limit of 
detection (LOD) are equivalent to no 
exposure to Cr(VI), thus assigning no 
baseline or avoided lung cancers (and 
hence, no benefits) to these exposures. 
For exposures above the current PEL 
and for purposes of determining the 
benefit of reducing the PEL, OSHA 
assumed exposure at exactly the PEL. 

Consequently, the benefits computed 
below are attributable only to a change 
in the PEL. No benefits are assigned to 
the effect of a new standard increasing 
compliance with the current PEL. OSHA 
estimates that between 2,247 and 8,708 
lung cancers attributable to Cr(VI) 
exposure will occur during the working 
lifetime of the current worker 
population. Table IX–9 shows the 
number of avoided lung cancers by PEL. 
At the proposed PEL of 1 µg/m3, and 
estimated 1,970 to 7,500 lung cancers 
would be prevented over the working 
lifetime of the current worker 
population.

TABLE IX–9.—AVOIDED LUNG CANCERS ESTIMATES BY PEL 

PEL (µg/3m) 0.25 0.5 1 5 10 20 

Avoided Cancers (Total) .......................... 2,147–8,270 2,078–7,968 1,970–7,500 1,440–5,233 1,052–3,649 585–1,864 
Avoided Cancers (Annual) ....................... 48–184 46–177 44–167 32–116 23–81 13–41 

Note that the Agency based these 
estimates on a worker that is employed 
in a Cr(VI) exposed occupation for his 
entire working life, from age 20 to 65. 
The calculation also does not allow 
workers to enter or exit Cr(VI) jobs, or 
switch to other exposure groups during 
their working lives. While the 
assumptions of 45 years of exposure and 
no mobility among exposure groups 
may seem restrictive, these assumptions 
actually are likely to yield somewhat 
conservative estimates of the number of 
avoided cancers, given the nature of the 
risk assessment model. For example, 

consider the case of job covered by five 
workers, each working nine years rather 
than one worker for 45 years. The 
former situation will likely yield a 
slightly higher rate of lung cancers, 
since more workers are exposed to the 
carcinogen (albeit for a shorter period of 
time) and that the average age of the 
workers exposed is likely to decrease. 
This is due to: (1) The linearity of the 
estimated dose-response relationship, 
and (2) once an individual accumulates 
a dose, the increase in relative risk 
persists for the remainder of his 
lifetime. For example, a worker exposed 

from age 20 to 30 will have a constant 
increased relative risk for about 50 or so 
years (from age 30 on, assuming no lag 
between exposure and increased risk 
and death at age 80), whereas a person 
exposed from age 40 to 50 will have 
only about 30 years of increased risk 
(again assuming no lag and death at age 
80). The persistence of the increased 
relative risk for a lifetime follows 
directly from the risk assessment, and is 
typical of life table analysis. OSHA 
intends to investigate the implications 
of alternative exposure scenarios in the 
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