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a mutagenic mode of action based on a combination of analysis of available data and the
above-mentioned science policy position.60 | { Htalnld p 0
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1.2 Impact of ADAFs
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The relative rarity in the incidence of childhood cancers and a lack of animal testing
guidelines with perinatal exposure impede a full assessment of children’s cancer risks from
exposure to chemicals in the environment. Unequivocal evidence of childhood cancer in
humans occurring from chemical exposures is limitedd | { 1 tn !l D
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Again, the idea that early life stage exposure confers additional risk for the development of cancer
remains a hypothesis. In the Supplemental Guidance for Assessing Susceptibility from Early-Life
Exposure to Carcinogens the authors offer two plausible mechanisms for any observations of
increased risk from early life stage exposure (underlined for emphasis):

While the induction of cancer by ionizing radiation and the induction of cancer by chemical
mutagens are not identical processes, both involve direct damage to DNA as critical causal
steps in the process. In both cases, the impacts of early exposure can be greater than the
impacts of later exposures, probably due to some combination of early-life stage
susceptibility and the longer periods for observation of effects. (USEPA 2005, p 24)

As noted in the EPA document, most animal studies to evaluate lifetime cancer risk begin after the
animals reach sexual maturity, reducing total lifetime exposure to a suspected carcinogen by that
amount of time. The authors of the EPA document offer this limited exposure time (i.e., less than a
full lifetime due to lack of early stage exposure) as a potential source for an increase in cancer risk
from early stage exposure. However, it is important to note that in the traditional risk assessment
process for carcinogens, exposures are assumed to be persistent over a 70-year lifetime. This
means that even though some exposure period is lost during typical lifetime testing in animals, that
exposure is built back into the risk assessment model. Any further adjustment of the model
because of this potential mechanism is redundant and not likely to confer additional public health
benefit.

In addition, the traditional linear extrapolation method for conducting risk assessment for
carcinogens uses an upper bound estimate of the potency of the carcinogen (e.g., the cancer slope
factor). This upper bound estimate is purposefully conservative in order to ensure protection for
susceptible populations. The result is that risk is always overestimated rather than underestimated
with this method, and the degree of overestimation increases as the exposure level decreases.
Because of the existing conservatism in the linear extrapolation method used to develop cancer
slope factors, modest increases in assumed potency from ADAFs (at higher exposure levels in
animal studies) are not likely to confer additional public health benefit at exposures related to the
policy-dictated risk management levels of 1 in 100,000 and 1 in 1,000,000, which occur at orders of
magnitude lower exposures.

It is also important to consider these proposed changes within the broader context of the
conservative assumptions that already exist throughout the ASIL development process.
Collectively, using multiple conservative assumptions results in an ASIL that may be far more
protective than necessary to meet the risk management goal used to derive it. This phenomenon
of greater conservatism embodied by the whole rather than the conservatism of each individual
part is referred to as “compounded conservatism.” In the ASIL derivation process, compounded
conservatism plays a role both in determination of individual factors of the derivation equations
(i.e., in toxicity factors and explicit and implicit exposure elements) and in the equations’ use of
multiple factors, most based on upper bound limits and/or conservative assumptions. Given both
the inherent conservatism in the linear extrapolation model for evaluating the risk of carcinogens



NCASI Input on Washington Department of Ecology ASIL Update
March 20, 2019
Page 6

and the other conservative assumptions used in the ASIL process at large, it is unlikely that the use
of ADAFs will confer any additional benefit to public health in the ASIL values.

USEPA. 2005. Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to
Carcinogens. EPA/630/R-03/003F. Washington DC Risk Assessment Forum. United States
Environmental Protection Agency. http://epa.gov/cancerguidelines/guidelinescarcinogen-
supplement.htm.

2.0 There appears to be a technical error in the proposed ASIL value or averaging period for
mercury.

It appears that WAC proposes to adjust the mercury ASIL to 0.03 pg/m3, equal to the value selected
by the California Office of Environmental Health Hazard Assessment (OEHHA) for chronic inhalation
risk. However, WAC does not propose to adjust the averaging period for the mercury ASIL. This
presents a mismatch between a concentration representing a chronic (i.e., yearly) exposure and an
averaging period more closely related to an acute exposure (i.e., 24 hour). If WAC is to use the
OEHHA values for mercury exposure, it would be more correct to either use the OEHHA acute value
of 0.6 ug/m3 or to adjust the averaging time to yearly.

3.0 Clarity will be needed for implementation of the mercury ASIL.

In addition to the issue described above, there is an implementation issue with the mercury ASIL.
The draft of Table 150 lists “Mercury, CAS # 7439-97-6"; this is the CAS # for elemental mercury
(i.e., not oxidized or organic bound). Previous versions of Table 150 have this entry listed as
“Mercury, Elemental.” The focus on elemental mercury as a key risk driver is reasonable, and care
should be taken that oxidized forms of mercury are not subjected to an ASIL developed for
elemental mercury. This could be addressed by changing the draft of Table 150 to read “Mercury,
Elemental” or through implementation guidance.
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