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Chemica companies, Superfund Principa Responsible Parties (PRPs) and others have been
promoting probabilistic risk assessment as an gpproach that can be used to evauate the potential water
quality sgnificance of hazardous chemicas inthe agquatic environment. Thisapproach isnow being applied
to the regulaion of organophosphate pesticide aquatic life toxicity. Novartis (1997) and Giesy et al.
(1999), on behdf of Dow AgroSciences have devel oped probabilistic risk assessments for assessing the
water quality sgnificance of Ceriodaphnia toxicity associated with the use of diazinon and chlorpyrifos.
Theserisk assessments purport to show that, based onthe informationavailable, thereisa potentia impact
of OP pedticide toxicity on aguetic life resources of a waterbody. However, this impact is within the
promoted leve of aguatic life toxicity thet is damed to be acceptable, i.e., 10% of the species withina
waterbody can be killed 10% of the time without sgnificant adverse impact onthe ecosystem functioning.
The OP pesticide ecologica risk assessment work that has been done thus far confirms what was known
fromthe exceedance of awater qudity standard approach, that there are potentidly sgnificant water quality
problems associated with the OP pesticide aquatic life toxicity that need to be better understood before
it can be concluded that this toxicity is not significantly detrimenta to the designated beneficid uses of a
waterbody.

Further, such issues as additive and synergidtic effects of various toxicants, including other OP
pesticides, are thus far ignored in the probabilitic risk assessments that have been conducted. Basically,
the probabilidtic risk assessment shows that the cladoceran Ceriodaphnia is highly sengtive to OP
pedticide toxicity. It is not, however, the most sengtive organism known. The amphipod Gammarus
fasciatus is about twice as sendtive to diazinon toxicity as Ceriodaphnia dubia (Novartis 1997). A
gmilar Stuation exists with respect to chlorpyrifos, where the amphipod Gammar us fasciatus is about
twice as sengtive to chlorpyrifos as some cladocerans. Thereisapotentid, through further study, that other
organisms will be found to have even greater sengtivity to diazinon and chlorpyrifos toxicity than
Ceriodaphnia. This points to the need to better understand the ecologica role of cladocerans such as
Ceriodaphnia and amphipodsin providing food for key higher trophic-level aquatic organisms of concern
to the public.

While an ecologica risk assessment is an interesting initid step in an evauation of the potentid
water quaity sgnificance of OP pedticide toxicity, at thistime ecologica risk assessment fdls far short of
providing the information needed to assert that the toxic pulses caused by OP pesticides that occur in
receiving watersfor urbanarea and some agricultura area stormwater runoff are not adverseto key aquatic
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organismsof concernto the public. Further, and most importantly, the ecological risk assessment approach
placesagreat demand for high quality datafar beyond that available. Theonly possbleway that ecologica
risk assessment can be an effective regulatory tool is for those who want to maintain the use of OP
pesticides, such as the chemicd manufacturers, agricultura interests, and the members of the public who
wishto usethese pesticides, fund the studies needed to reigbly evauate the potential ecologica sgnificance
of toxic pulses of OP pegticide toxicity associated with urban ssormwater runoff events.

Ecologicd risk assessment can be a rdiable base for developing regulatory approaches for
chemicds in the environment as they may impact public hedth and/or aguatic/terrestrial ecosystems.
However, in order to usethis approach, there must be asubstantia database of rdiable information which
rady, if ever, exigs. It is ingppropriate for chemica companies and pesticide users to expect that
regulatory agencies and members of the public who do not use these chemicas will pay for the studies or
wait for the studies to be done until regulatory decisons are made. The OP pesticide aquatic life toxicity
problem has been known for many years. Little has been done, however, to obtain the necessary
informationto properly eva uate the ecologica dgnificance of the OP pesticide-caused toxicity associated
with urban area sormwater runoff.

Anaspect of the ecologicd risk assessment issue that needsto be understood isthat environmenta
groups who are largely behind the current pressureto control the OP pesticide aquatic lifetoxicity will not
likely accept the premisethat OP pesticides cankill 10% of the speciesand not be adverse to the beneficid
uses of a waterbody of concern to the public. In order to make a convincing argument for this postion,
it will be necessary to provide substantia, ste-specific data. Simply gtating, as is done in support of
ecologicd risk assessment that some group somewhere stated that the appropriate approachfor protecting
ecosystemsis to protect 90% of the organisms 90% of the timeis not adequate. Thereis no judtification
for this gpproach that would be acceptable to the mgority of the environmenta groups, aswell as many
regulatory agencies and members of the public. While there is an attempt to shift the burden of showing
that killing 10% of the species 10% of the time does not represent asgnificant adverseimpact to the public
or those who represent ther interests, infact, the burden of proof should be onthe pesticide manufacturers
and usrs, i.e. those who benefit through profits or the avallahility of the pesticides, to convincingly show
that the pedticides can be used safey without Sgnificant adverse impacts to public hedth and the
environmen.

Anyone who is sufficiently naive to believe that environmenta groupswho have, through litigation,
been able to force the US EPA and the state water pollution control agencies to findly conform to the
regulatory process that has been in effect for many years of controlling exceedances of water quality
standards through the 303(d) liting and the implementation of TMDLSs to diminate this liding, does not
understand the current Stuation in the water pollution control field. Environmenta groups have for years
been trying to get the US EPA and dates to implement the Clean Water Act in accord with regulatory
requirements. Whilethereisconsderablejustified concern about the gppropriateness of some of the Clean
Water Act requirements as set forth in the origind Act and in various amendments to the Act, until the
Clean Water Act is changed the US EPA and the states have no choice but to fully implement its



requirements for the control of exceedances of water quality standards, including the narrative standards
of notoxicsintoxic amounts. The specid regulatory provisons provided to pesticides of requiring the
control of pesticide-caused toxicity that is Sgnificantly adverse to the beneficid uses of the waterbodieswill
not likely prevail over long periods of timein the current regulatory Stuation.

Additiond information on the regulatory issues that should be considered as part of developing control
programs for OP pesticide caused aguetic life toxicity is available from Lee, et a. 1999.

REFERENCES

Giesy, J.P., Solomon, K.R., Coats, JR., Dixon, K., Giddings, J., Kenaga, E., “Chlorpyrifos. Ecologica
Risk Assessment inNorthAmericanAquatic Environments,” Reviews of Environmental Contaminationand
Toxicology, 160: 1-129, Springer, New Y ork, NY (1999).

Lee G.F., Jones-Lee A., and Taylor, S, "Evauation of the Water Qudity Sgnificance of OP Pesticide
Toxicity in Tributaries of Upper Newport Bay, Orange County, CA," Ninth Symposium on
Environmental Toxicology and Risk Assessment: Recent Achievements in Environmental Fateand
Transport, ASTM STP 1381 (1999) in press, preprint available from www.gfredlee.com.

Novartis, “An Ecologica Risk Assessment of Diazinoninthe Sacramento and San Joaquin River Basins,”
Novartis Crop Protection, Inc., Technical Report: 11/97, Greensboro, NC (1997).

SETAC (Society of Environmental Toxicology and Chemidry), Aquatic Risk Assessment and Mitigation
Didogue Workgroup, Fina Report, SETAC Foundation for Environmental Education, Inc., Pensacola,
FL (1994)

Solomon, K.R., “Overview of Recent Devel opmentsin Ecotoxicologica Risk Assessment,” Risk Andlyss,
Vol. 16:627-633 (1996)



