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Dear Jlie

Atthe June 14, 1999 RPM meeting, Wei ss A ssociates presented informationthat purportsto show
that there is no need for remediation or development of inditutiond controls on land use for the LEHR
national Superfund Site western dog pen soils. As| indicated at this medting, aswell as at previous RPM
mestings, the approach that has been used by Weiss Associates in developing this conclusion is
fundamentdly flawed, inthat it does not properly evauate the potentid for congtituents in the surface soils
in the western dog pens to be a significant public health and environmentd threst. Attached isawrite-up
that | have prepared onthistopic. Thiswrite-upistheinitid phase of what will become a paper thet | plan
to publish on thisissue which demondratesthe current unrdiable approachesthat are being conducted by
PRPs and their consultantsinevauating the public healthand environmenta threat of chemica condtituents
in surface soils, and thet are being adlowed by the US EPA and the Cdifornia EPA DTSC in making this
evdudion. | am circulating this draft paper among the regulatory agencies to determine whether the
gtuation that we are seeing at the LEHR gte is representative of what the US EPA and DTSC typically
follows, wherethey ignore the aguatic life bioaccumulation route for assessing the threets to public hedth
and the environment of chemica congtituentsin surface soils.

| suggest you pass this materid on to the LEHR nationd Superfund site RPMs and PRPs, asking
for their comment on any problems that they have with my assessment of this Stuation. It is my intent to
finalize thiswriteup by July 15, 1999.

As far as | have been able to determine, current US EPA Superfund and Cal EPA DTSC
“Superfund” public hedlth and environmenta assessments do not include the bioaccumulation route of
exposure. If my assessment is incorrect, then | would appreciate having the US EPA and DTSC
representatives provide me with copies of any specific guidance that the agencies have developed on this
topic. | also wish to see that this guidance isin fact incorporated into LEHR Ste western dog pen public
health and environmenta hazard/risk assessment.



| dso will be bringing this materiad to the attention of US EPA national and DTSC Ca EPA
management for their review and comment. | know that, at least withDTSC and their recent attempts to
revise hazardous waste classfication regulations, the DTSC gaff did include bioaccumulation as aroute
of exposure. However, associated with the change in state adminigtration, | understand that the DTSC
wadte reclassfication effort has been terminated.

If there are questions or comments on these comments, please contact me.

Fred
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Abstract

The current approach for evauding the potential public health and environmenta impacts of
chemicd condtituents in surface soils at Superfund stes and other areas where hazardous chemicds are
present inthe surface soils typically fails to consder the potentid for condtituents in the surface soilsto be
transported in stormwater runoff to nearby watercourses, where the congtituents can bioaccumulate to
excessve leves in edible aguatic organism tissue. The critical concentrations of many bioaccumulatable
chemicds suchas mercury, chlorinated hydrocarbon pesticides, PCBs, and dioxins, inwatersare normaly
sgnificantly less than the critical concentrations that are a direct threat to humans through ingestion,
inhdation, and/or dermal contact withthe contaminated soil. If it isnot possible to measure concentrations
of condituents in stormwater runoff and in the ambient waters for the runoff a potentidly sgnificant
concentrations withrespect to their possble excessve bioaccumulationinaguetic lifetissue, it isnecessary
to conduct analyses of ssormwater runoff receiving water organismtissue concentrations to assess whether
the Superfund site, aswel as dl other sources, are potentidly contributing to awater qudity useimparment
due to bicaccumulatiable chemicads. Through forensic studies utilizing laboratory and field uptake
experiments, it is possible to determine whether a contaminated soil is contributing hazardous chemicadsin
stormwater runoff that isleading to awater quaity use impairment of the receiving waters due to excessve
bioaccumulation.

I ntroduction

Recently, Welss Associates, on behaf of the Department of Energy (DOE), has presented
information concluding that the chemical congtituents in the surface soils of the western dog pens at the
Universty of Cdifornia, Davis (UCD) DOE LEHR nationd Superfund Site are present at concentrations
that do not represent hazards to public hedth and/or the environment. However, acritica review of the
methodology used to develop this conclusion showsthat it is fundamentdly flawed for several condtituents
that tend to bicaccumulate in aguetic life to excessve levels, causng hedlth threats to those who use the
aguatic lifeasfood. Thisisageneric problem that occursat many Superfund and hazardous chemicad Sites.
The basic problem isthat neither the US EPA nor the Cdifornia EPA Department of Toxic Substances
Control methodologies for assessng the public hedth and/or water quality significance of chemica
condtituents in surface soils include the evauation of the potentia for biocaccumulation in receiving water



aqudic life. Thisroute of exposure can be one of the most important pathways for off-gte human, aguetic
life and wildlife exposure to excessve concentrations of hazardous chemicals.

Unreliable Assessment of Potential Public Health and Environmental |mpacts

While the gpproach used by Weissis a conventiona approach typicaly used at Superfund Sites,
of evauaing exposure to humans through derma contact with the contaminated soils, ingestion of these
soils, and inhdation of dust/vapors associated with the soils, this methodology ignores the
waterborne/airborne transport of potentially hazardous chemicals to nearby watercourses in sormwater
runoff or dust transport that could |ead to excessve bioaccumulationof these chemicas inaguétic lifetissue
causng the agudtic organisrs to be a health threat to those who consume the organisms as food.
Bioaccumulation of hazardous chemicals has been recognized since the late 1960s as one of the most
important pathways by which low levels of potentidly hazardous chemicds such as chlorinated
hydrocarbon pesticides, PCBs, and mercury can cause heath impacts in humans who use aguatic life as
food, as wel as higher trophic-level wildlife such asfish-eating birds and animas. While ignored in the
LEHR site invedtigations by UCD/DOE and their contractors, it has beenwell-documented sincethe early
1970s through the National Academiesof Science and Enginearing Blue Book (NAS/NAE 1973)of water
quality criteria, and subsequent water qudity criteria promulgated by the US EPA inthe Red Book (1977),
US EPA (1980) and in the Gold Book (1987), US EPA (1996) that concentrations of chemical
condtituents in ssormwater runoff from contaminated surface soils well below those that are considered a
direct threat to public hedthand wildlife through dermal contact, ingestion, or inhaationcan bicaccumulate
in stormwater runoff receiving water aguatic life to suffident concentrations to be sgnificant threats to
humans and wildlife that use the aguetic life as food.

Inadequate Screening Criteria for Assessing Public Health Hazards

The Welss Associates’ DOE approach of comparing soil concentrations found inthe westerndog
pens, based on a limited number of samples from the area, to nearby surface soils “background”
concentrations, aswell asthe RBAS (Risk Based Action Standard) and the US EPA PRGs (Preliminary
Remediaion Goals) ignores several fundamentd tenets of appropriate public hedth and environmental
protection for those condtituents in the surface soils of the Ste being investigated, such asthe LEHR site,
which represent a threst to public hedth and the environment through the bioaccumulation route. To use
nearby ste soils as a measure of background, when the whole area may have been contaminated by
previous Ste activitiesor surface soil congtituents derived fromother activities, isinappropriate. Thepublic
hedlth and environmenta threat issue should not be redtricted to consdering whether the chemica
condituentsin the surface soilsin alimited area are no greater a threat than the condtituents in the nearby
(background-reference areq) surface soils. The evaduation should be based on whether the condtituents
in the soils at the Site are a threat, independent of their origin, such as through previous ste waste
management activities or generalized contamination of the area in which the site and the *background”
samples where collected.



There could be Stuations where an area that was at one time used asanorchard and sprayed with
lead arsenate pesticide has been found to have lead and arsenic concentrations inthe surface soils, so that
the region of the Superfund site and the nearby background-reference aress dl contain hazardous leves
of lead and/or arsenic. A mechanica comparison of the type that Weiss Associates performed for the
western dog pens, where concentrations of severd congtituents, including mercury, in the surface soils of
the western dog pens were not found to be sgnificantly different fromnearby “ background” surface soils,
should not be interpreted to mean that the mercury inthe surface soilsisnot athreat to public healthand/or
the environment. Rather than usng a comparative assessment to areference area, an absolute assessment
of the public hedthand environmentd threat must be performed as part of a proper evauation of the public
hedlth and environmental thresat that congtituents in surface soils represent at Superfund and other Sites.

I nadequate Stormwater Runoff M onitoring Programs

One of the chronic problems that has persisted at the LEHR site, aswdll as other Superfund Sites,
where PRPs and ther contractors are dlowed by regulatory agencies to assess the potentia threats of
chemicd condtituents in the ssormwater runoff from the ste, is tha this assessment does not include
measurement of the congtituents of concern at potentialy critica levels. The measurements of congtituents
that are of concern because of the potential to bioaccumulate to excessve levesin recaiving weter fish,
suchasthe chlorinated hydrocarbon pesticides, PCBs and mercury, must bedone withsufficiently sengtive
andytica procedures to assess whether the excessive bioaccumulation of these congtituents could occur
in the sormwaeter runoff receiving water aguatic life.

The US EPA, as part of promulgating the 1987 Gold Book of water qudity criteria, continued the
approach that had been adopted in the mid-1970s of developing, in accord with Clean Water Act
implementation requirements set forth by Congress, worst-case-based water quality criteria that are
designed to protect public healthand the environment fromthe potentia hazards that chemica congtituents
represent. Thecritica bioaccumulation concentrations of many of the chlorinated hydrocarbon pesticides,
PCBsor mercury are wdl bel ow the typical detectionlimitsthat are used in Superfund and other hazardous
chemicd Steinvestigations. For example, inthe Universty of Cdifornia, Davis Dames and Moore (UCD
1998) water monitoring report, the statement is made that mercury and chlordane do not represent public
hedlthor environmentd threets in sormwater runoff from the LEHR ste, in which andytical methodswith
detectionlimitsfor mercury 0.1 - g/l were used, and for chlordane 0.05 - g/L wereused. Thisconcluson
is obvioudy ingppropriate, snce the US EPA (1987) Gold Book worst-case-based criterion for
biocaccumulation of mercury is 12 ng/L, and it is projected to be decreased to 5Sng/L in the near future. A
amilar stuation exists for chlordane, where the US EPA Gold Book criterion is 0.0043 - g/L.

This means that the gpproachthat has been used repeatedly by UCD/DOE and their contractors,
and that has been dlowedby the regulatory agencies, of reporting that condtituentsinthe scormwater runoff
from the LEHR site do not represent a public hedlth or environmental threat because they are present at
less than detection limits for the andytical methods used, is obvioudy flawed. This approach does not



incorporatewel |-established wor st-case-based CleanWater Act required assessments of public healthand
environmenta threats of chemica condituentsin aquatic systems.

The DOE/Weiss Associates evauation of the lack of threet to public hedth and the environment
caused by chemicd condtituentsinthe surface soils of the LEHR Superfund stewesterndog pens revealed
that heptachlor epoxide was present in these soils at concentrations of potentia concern for direct human
hedlth contact. Heptachlor epoxide is one of the chlorinated hydrocarbon pesticides that tends to
bioaccumulate in fish to excessive levels. The DOE/Weiss Associates public health and environmenta
evauation of the heptachlor epoxide, like the evauation for mercury and chlordane, is unrdigble anceit
does not include the potentid for this chlorinated hydrocarbon pesticide to bioaccumulatein Putah Creek
fish.

Asdiscussed by Lee and Jones-Lee (1996, 1998), the reliable approach for assessing whether a
condtituent, such as the chlorinated hydrocarbon pesticides, PCBs and mercury present in stormwater
runoff and/or ambient waters at concentrations less than the detectionlimit for the andyticd methods used
is to measure the concentrations of these condtituents within edible agquetic life to determine whether the
tissue concentrations exceed current public hedth or wildlife guiddine vaues for certain rates of
consumption of the aquatic life asfood. It is important in making the assessment of hazardous leves of
condtituents, suchas mercury infish, to use appropriateloca fishconsumptionrates, rather thanthe nationd
average fish consumption rate of one mea of fish per month (6.5 grams per day). That leve of
consumptionisfar lower than what is often experienced by some populations of people who rely onloca
fish as an important congtituent in their diet.

It is aso important to consider that for certain condtituents, certain types of fish tend to
bioaccumulate more than others. In the case of mercury, the higher trophic-leve game fish tend to have
much higher tissue concentrations of mercury than smdler fish. Further, for the chlorinated hydrocarbons,
the fish with the greater fat content tend to bioaccumulate higher concentrations than those with lower fat
leveswithin the tissue. The sampling for fish and other aguatic life must properly incorporate information
on the local fish that are being consumed by the exposed populations.

Recently, two compilations of critica concentrations of chemica condituentsin aguatic life tissue,
as they may impact the aguetic life with the elevated resdue tissue levels, have been published. One of
theseisthe US COE/US EPA (1998) Environmenta Residue-Effects Database (ERED), and the other
is developed by the US EPA (Jarvinenand Ankley, 1999). Therefore, in addition to considering whether
there are excessive tissue residues as they may impact humans and wildife that usethe aguetic lifeasfood,
there is dso0 need to evauate whether the tissue residues are potentialy harmful to aqudic life through a
critical review of the information available in these databases.

In addition to conddering the potential impact of tissue resdues on humans who use loca
contaminated aqudtic lifeas food aswel as damage to the host organismfor the tissue residue, thereis need
to consder whether higher trophic leve birds and animas that use fish and other aquatic life asfood can



be exposed to excessve concentrations of hazardous chemicads. The USEPA (1993) as part of the Great
Lakes Initiative has developed awildlife based water quality criterion for PCBs. This criterion considers
whole organismcontent, not just edible tissue, as wdll as the fact that wildlife suchasfish-eating birdsand
animas may consume greater amounts of fish than humans and thereby recelve a greater exposure to
hazardous chemicals. Fish-eating animds and birds diet may consist largely of local contaminated fish and
shdl fish.

Recommended Approach

The approachthat should be followed ininvestigating whether the surface soil residues of mercury,
chlordane, heptachlor epoxide and other congtituents in the westerndog pen, aswell asLEHR ste surface
s0ils, represent Sgnificant threatsto public heathand/or the environment, isto firgt, reliably assessthetissue
residues of these condtituents in representative, appropriately sampled fish taken from Putah Creek. If
thesefishdo not have excessve leves of the congtituent of potentia concern, then it can be concluded that
the LEHR dte, as wdl as dl other potentid sources of the condituent, are not caudng excessive
biocaccumulationof this condtituent inthe fishat the time of sampling. 1t isimportant, to maintain an ongoing
bicaccumulation tissue residue monitoring program to evauate the Stuation over the years, especidly
changes from wet to dry years and vice versathat could affect fish and other aguetic life tissue resdues.

If, however, the concentrations of mercury, chlorinated hydrocarbonpesticides, PCBs, and dioxins
arefound to be excessive in Putah Creek fish, then studies should be conducted to determine whether the
stormwater runoff of these condtituentsfrom the LEHR site is a contributor to the excessve levels. There
are severd well-established techniques that can be used to do this, such as those developed by the US
EPA and Corps of Engineers (1991, 1998) in their dredged sediment evauation manuds. If the
congtituents are found to be in nonbioavailable forms through these testing procedures, both within the
stormwater runoff and in their recelving waters, then it may be concluded that the condtituents in the
stormwater runoff from LEHR ste are not likely significant contributors to the excessve bioaccumulation
problem.

Itisimportant, however, in making this evauation to properly consider the aqueous environmental
chemistry of the congtituents. For example, the bioaccumulation of mercury iswell-known to be dependent
on certain types of environmentd Stuations such as anaerobic sediments. Therefore, conditionsthet either
promote the development of anaerobic sediments or, where conditions exist, may convert nonbioavailable
mercury, such as possbly in LEHR dte stormwater runoff, to bioavailable mercury that, in itsdf or in
combination with other mercury sourcesthat are also bioavailable at that location, lead to excessive tissue
resduesin aguatic life.

Summary

The approach that has been proposed by DOE through its consultant, Weiss Associates, for
evauating the potential hazards of chemical congtituents in the LEHR national Superfund site western dog



pen surface soils is sgnificantly deficient. This gpproach fals to consder the absolute hazard that
condtituents represent to public health and/or the environment. The biocaccumulation route of uptake, as
it may impact tissue resdues in Putah Creek fish and other edible aquatic life, must be incorporated into
ardiable assessment of whether chemical condtituents in the surface soils a the LEHR ste, induding the
western dog pens, are asignificant threet to public hedth and/or the environment. Failure to incorporate
this route of exposure in an evauation of public hedth and environmental hazards of condtituents in the
western dog pen surface soils represents a fundamentaly flawed approach.
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