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EXECUTIVE SUMMARY

Abundant evidence exists [ur the presence of significant amounts of pesticide residues in the
Sacramento River, San Joaquin River, and Delta and concurrent toxicity to invertebrate species used
in standard toxicity tests. While this resuit is cause for concern, there is disturbingly little data by
which to assess effects on local populations of fish and invertebrates in the rivers and associated
sloughs, Nearly all work to date has focused on toxicity testing using nationally standardized tests,
most commonly with the cladoceran Ceriodaphnia dubia, rather than resident species. Moreover,
attempling Lo compare peslicide concentrations 10 published toxicity data does not take into account. -~
local conditions like interactive effects of multiple pesticides, acclimation or sensitization due to prior
pesticide exposure, or bioavailability limitations, all of which can dramatically alter an expected level
of toxicity. Finally, past work has regarded the invertebrate toxicity test organism as merely a
monitoring tool, rather than putting results in an ecological context by considering how impacis to one
species may affect others in the environment that depend upon it, such as fish predators. We are

_proposing an integrated laboratory and field study with the objectives of providing information on
pesticide toxicity to resident species, developing the data needed to apply laboratory-derived toxicity
measurcs (o realistic field conditions, and putting results in an ecological context focusing on juvenile
chinook salmon and their prey.

Work will be conducted over a three year period. [nitial tasks will be laboratory studies meant
to improve interpretation of toxicity testing results by putting classical toxicity lesting in a more
environmentally realistic context, then the lessons learned will be tested in two field seasons.

: Fask 1 - Asan intial step we will review the Department of Pesticide Regulation data base on

pesticide nitoring data from the Delia and lower Sacramento/San Joaquin, and general toxicity

okeRie., J -
et

develop testing protocols (or the preferred
the principal invertebrate groups we will focus on are arthropods because of their presumed greater
sensitivity to pesticides. We will also develop toxicity testing protocols for chinook saimon embryo
and juveniles using both lethal and sublethal endpoints. Biomarker development will be incorporated
in this task, emphasizing endpoints such as immunc system effects and acetyl-cholinesterase activity,
which are either clearly pesticide linked and/or have obvicus adverse consequences for the organism.

Task 3 - As a prelude to later field application, we will refine Toxicity [dentification
Evaluation (T1E) procedures for several resident invertebrate species identified in Task 2, and
establish T1E profiles as needed for the priority pesticides identified in Task 1.

Task 4 - Pesticide toxicity has invariably been evaluated based on exposure o a single
substances, when in facLan aqualis-erganism is likely o be sxposed to.0 shci :
simultaneously ik hinacy eombinations of the il nesiclies c
interactions, and’ tablished, develop dose-response data [or concurrent exposure to the two
pesticides. The results will aid in the interpretation of field data when unexpected toxicity (or lack
thereof) is attri butable to pesticide synergism or antagonism.

Task 5 - An animal's sensitivity to a given pesticide exposgure may be a function of histerical
exposure that makes the individual more sensitive to or tolerant of repeated exposure. We will define
realistic pulse profiles {duration, magnitude and frequency) to which Delta organisms are likely to be
exposed, and delerminc the effect of this exposure on peslicide tolerance.

Task G - Association withdissolved organic matter (DOM) or suspended particles may lessen
the bicavailability of the more hydrophobic pesticides such as chlorpyrifos. By manipulating DOM
concentrations we will examine its effect on pesticide toxicity, and determine if concurrent measures
of DOM quantity/quality would substantially enhance interpretability of field pesticide data. We will
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also establish if pesticides adsorbed to particulate matter can be viewed as non-bioavailable, or if
desorption into the dissolved phase occurs at a rate fast enough to contribute to water column toxicity.
Task 7 - Throughout at least Jan-March (and potentially beyond) in twa years we will conduct
field work at about 4 sites within the Delta, The selection of these locations will be made aftera
comprehensive literature review and preliminary sampling earlier in the project period, but it is our
current intention to locate 1-2 sites in the mainstem rivers (Sacramento/San Joaquin) and locate the
remainder of the sites in creeks or sloughs represenitative of specific source types (e.g. orchards,
urban runofT}. Atall sites we will characterize pesticide concentrations on a daily basis during high
flow events and weekly atherwise. 'We will perform laboratory toxicity tests using the resident
species protocols we have developed, and conduct TIEs to establish the causative agent, We will also
conduct in situ toxicity tests during high flow events using haichery-supplied juvenile salmon,
measuring survival, growth, and suitable biomarkers such as immune sysiem effects and acetyl-
cholinesterase inhibition. Ourintentis {o use this daia set to field validate the results of the prior
laboratory studics on pesticide interactions, multiple pulses, and bioavailability. The field work will
_include stomach content analyses of juvenile fall-run chinook salmon collected by USFWS in order
1o: 1) select appropriate resident invertebrate species for toxicity test development in light of their food
value io salman; 2) evaluate the plasticity of salmon prey scleetion as pesticides andfor other high
flow-related factors change food availability; and 3) establish how quickly a population eliminated
during a high (low event recovers in density and reappears in the diet . In addition, we will
characterize the diet of other CALFED-priority species such as Delta smelt, winter-run chinook, and
splittail to the extent they are available (e.g., incidenial collection mortalties), but their availabililty is
limited due to their protected status and USFWS take restrictions.
Task 8 - Finally, we will present the results in a format intended for use by environmental
managers. We will prepare recommendations based on the laboratory and field results on how to
‘monitor pesticides and toxicity in the Delta including such things as a list of pesticides of concern
within specific watersheds, resident species that have proven successful for routine moniloring,
frequency of sampling during and between storm events, and ancillary variables needed to predict
bicavailability.

Our proposed studies seek to take toxicity testing beyond its use as a monitoring tool, and into
an ecological contexl by focusing on fish and their invertebrate prey. Direct pesticide toxicity to fish
in the Delta is a possibility, and our laboratory exposures of salmon and in situ salmon toxicity tests
are specifically designed to address that issue at both a lethal and sublethal level. Indirect effects
through changes in food abundance, however, are also of concern, and our invertebrate Loxicity
testing will be done with that perspective, Extensive stomach content analysis is planned specifically
10 guide and justify our choices of resident invertebrates.

Our project team brings to the study unique and broad qualifications, and most impartantly,
unparallelled research experience on pesticides and pesticide toxicity in the Delta. The UC Davis
Auquatic Toxicology Laboratory has done the majonty of toxicity testing and TIE wark in the Delta,
and Dr. Werner's research has [ocused on the development of chronic or sublethal indicators of toxic
effects as is intended in these studies. DeltaKeeper is already conducting pesticide monitoring in the
Delta and their results will benefit this project. Members of their organization have an intimate
knowledge of the Delta system that is unmatched. Dr. Kuivila at USGS is well-recognized for her
analytical work on pesticides in the watershed. Dr. Weston has worked extensively on environmental
and organismal factors affecting bioavailability, and the development of chronic toxicity tests. Dr.
Lydy's research has specialized on pesticide interactions, and especially those involving _
organophosphates. Our combined experience allows us to build upon our on-going work, much of it
in the Delta, of immediate and direct relevance to the proposed studies
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PROJECT DESCRIPTION

-Proposed scope of work :

There is abundant evidence that pesticides in Delta waters are periodically present at
concentrations -high enough to cause toxXicity in standard bioassay organisms. Efforts to assess the
significance of these results, however, are hampered by lack of information on resident species, the
inability to apply laboratory-derived toxicity measures to realistic field conditions, and the difficulty of
inlerpreling the exisiting monitoring data in an ecological context. Nevertheless, magnilude, liming
and geographic extent of toxicity suggests that pesticide effects on resident species populations, either
through direct loxicity or indircctly through loss of prey organisms, is a high priority area for
investigation if restoration of the Bay-Delta is to be successful.. We propose an integrated laboratory

-and field study with the following objectives: ! :

» Conduct an initial data review to identif’y pesticides of concern and field sites; '

* Develop toxicity tests with resident species, focusing on chinook salmon and their prey, and
chronic endpoints such as abnormal development, growth, cellular effects, immune system
effects, and target enzyme inhibition;

» Evaluate the influence of local congitions (e.g., pesticide mixtures, organic maller) on peslicide

jpavailability and/or foxicity in order to enhance interpretation of existing monitoring data;
%%M?W%M%X&%MCM ons in which multiple pesticide pl.llsesg vary in

magnitude, frequency and duration;

» Conduct a comprehensive field study in which we will: 1) determine magnitude and duration of
toxic pulses at selecled sites; 2) demonstrate the effect of pesticide on resident aquatic species in
both fab and in situ exposures; 3) determine the pesticides(s) causing toxicity to these resident
species through Toxicity Identification Evaluations; and 4) examine salmonid diet composition
throughout these pesticide events to link invertebrates impacts to habitat trophic value for fish.

+ Integrate existing information and data developed through these studies to formulate
recommendations for a pesticide monitoring and management strategy in the Delta.

e ik o dng v roceived less attention i dnief incfud

review of the pe bt misintainetd by ihsdept:"of Pesticide Regulation (DPR). One’
member of our project team (USGS) has this data basc in-house, and thus will be able to efficiently
establish the amount of pesticides applied 1o what crops and the timing and method of application by
watershed. We will also conduct an extensive review of cxisting information from the Central Valley
Regional Waicr Quality Control Board (CVRWQCB), USGS NAWQA and Toxics Programs, DPR
and other agencies and watershed projects such as the Sacramento River Watershed Project to compile
a data base on pesticide concentrations in the Sacramento/San Joaquin Rivers and Delta,

To supplement the above concenttration data we will compile literature data on what levels of
each pesticide observed or likely to be present in surface waters are linked to toxicity. We will also
review the results of past Toxicity [dentification Evaluations (TIE) in the Rivers and Delta to establish
probable agents of toxicity. Results from ongoing studies {e.g. DeltaKceper, Sacrumento IRiver
Watershed Project) will be incorparated in the review, and in fact one of our project participants (UC
" Davis) has performed the vast majority of the TIEs that have been done in the Delta. The outcome of
Task 1 would be a list and supportive documentation of pesticides, including herbicides, that are used
in the'Central Valley, demonstrated or likely to be in Delta waters, and present at potentially toxic
levels either solely or in an interactive fashion with other substances.

: 2: Devely ity e = Nearly all toxicity data avaifable in the Delta iz -
based on standard national tesi species, such as Ceri ia dubja. Considerable controversy exists
regarding the reliability of indicator species under controlled laboratory conditions fo predict
ecosystem impacts in the Delta, and it is therefore necessary to develop toxicity tests using suitable
resident species. Efforts to achieve this goal are already underway by one project participant (UcC
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Davis) where bioassays are presently under development for several resident invertebrate species
including the rotifer Brachionus calyciflorus, the mysid Neomysis mercedis, a midge (Chironomus
sp.), a cladoceran (Bosming sp.) and an amphipod (Corophium sp ). Other species potentially suited
for toxicity testing include the resident amphipods Gammarus sp. and Hyalella azteca, caddisily
(Hydropsychidac) and mayfly (Baetidae) larvae, and several copcpod species. This study WIIl build
on our experience, and focus on juvenile chinook salmon prey organisms. Existing information and
results obtained in other tasks of this study by salmon stomach alyses will be used to
determine gﬁp@%n ale : : '
it respect to C. dubija. dent species toxicity tests for use nitoring programs will be
developed for the species which prove both sensitive and suitable for bioassays. Cellularand
biachemical endpoints such as stress proteins, lysosomal mcmbrane stabxh ty and inhibition uf the
enzyme acetyl-cholinesterase will be screened for their pote% R4
<AL si nlﬁca.nt advantages o usmg Dclta-rcstdent SpﬁCl__ ;

P P

.depending upon the spetics) will be tested qldc-by-mde with individuals collected from the Delta,
Pesticides may have direct toxic effects on salmon in addition to impacts on prey organisms

since high pesticide concentrations in the Delta in winter months coincide with the presence of fry and

smolt in the area. Building on our expericnce with fish developmental and larval growth biocassays

(medaka, rainbow trout, fatheat minnow), we will develop a developmental toxicity test with chinook

salmon embryos using lethal and sublethal endpoints such as abnormal development and hatching

success, and a larval/juvenile growth bioassay using chinook salmon. Taxicity of priority pcstlmdes

ntially indicator of pesthde effectsin juvenile salmon linking it

to salmon growth and survival, Other potential endpoints to be examined are serum cortisol
concentration (immune system function), stress proteins and lysosamal membrane stability, all of
which have been shown to respond to pesticide exposure {Bennett and Wolke, 1987; Pickering and
Pottinger, 1989; Wemeor and Nagel, 1997).

: ; s - TIEs may be used to identifiy
thc causauve agent of toxmty, or at Ieast o narrow the pOSSlbl]ltleS to specific contaminant classes,
and we have extensive experience in performing TIE on Delta samples. We will refine TIE
ptocedures far several resident invertebrate species identified in Task 2, again focusing on species -
which are important food organisms for chinook salmon and possibly other endangered native fish

species, sensitive to pesticides of concern, and suitable {or laboratory testing. We will also establish
TIE proﬁles for any of the identified target pesticides (Task 1) that we have not already worked with.
This TIE development work is necessary in preparation for Task 7 (below) in which we will be
identifying toxic compounds in the field-collected samples.

ask 4: - The uncertainty concerning the impacis of pesticides on Delta
communities is at least partly atiributable to alack of information on the potential interactions of
multiple contaminanis. While pesticides usually occur in surface waters as a mixture, very few studies
have examined the effects of such mixtures. Presently, all guldelma and standards for "gafe"
amounts of pesticides in surface waters are based on single toxicant studies. Our previous studies
have found synergisiic (greater than additive) toxicity of triazine herbicides and several

sphatc insecticides, including chlo ynfi)s(Pape-Lmdstrom and Lycly, 1997; Bailey et al,,

pes :
- exposiure with presexisting organochloring zboﬂy residues; and (3) deveiop extensive binary dose-
response relationships so that we may quantitatively express interactions of pesticides in a manner that
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will help explain toxicity data in field samples. Results of these studies will provide managers with
important information on accepiable levels of pesticide contaminants when in combinations typically
found in the Delta, and facilitate interpretation of toxicity data.

lask 5 Pulsc cxperiments - Past menitoring data has shown pesticide concentrations in the
Sacramento and San Joaquin Rivers rise and fall in "pulses” concurrent with-sainfall eve
“iailees may last-only a day or twa in erecks, but up to 10 days or moiré in major rivers. V :
pesticide toxicity data in the literature is based on a single cxposure over a standardized lime period
(e.g., 96 hr LCsp). Recognizing that resident communilies are exposed to multiple pulses of
pesticides rather than a single exposure, we want to mimic these pulses in lab exposures. We will use
existing data plus data developed early in Task 7 (below) to define some realistic pulse profiles for 2-
3 Task 1-priority contaminants (time between pulses, magnitude of each pulse, duration of cach
pulse). Once we have defined these realistic profiles, we will recreate them in lab exposures with
resident species and then challenge the organisms in dose-response tests. The primary objective will
-be 10 establish if responses arc dependent upon the animal's past exposure history. 1t could be argued
that multiple small pulses could either siress the organisms making later exposures more toxic, or
conversely may result in acclimation allowing survival at what would otherwise be toxic levels.

Task 6:; Bicavailability: The influence of DOM and sorplion to sediments on the bicavailabilily of
select pesticides may need to be considered in interpreting field pesticide and toxiecity monitoring data.
DOCM will be isolated from several different sites using ultrafiltration and spiked back at varyinp
concentrations in combination with selected Task 1 pesticides, and toxicity measured with several
resident species identified in Task 2. The DOM will be characterized as to quantity and quality to
allow prediction of bioavailability in ficld samples. Other laboratory experiments will be used 10
study the fale of pesticides transported into surface water sorbed to sediments. For example, our data
has shown chlorpyrifos occurs in the San Joaquin River adsorbed to sediment. This particulate
fraction is generally considered non-bioavailable to invertebrates and fish within the water column,
but it is nat known if the pesticide may desorb and thus become available. The kinetics of desorption
of sediment-bound pesticides will be measured under various salinities and types of sedimenis.

: investigations - All the above tasks are intended to help interpret field monitoring data
given environmentally realistic conditions (resident species, DOM, multiple pesticides, eic.), and we
wish to evaluate the predictive value of our laboratory work in field testing. We anticipate primary .
field efforts in the winter months, both because juvenile saimon are in the Delta at that lime and
because histarical data indicales the highest concentrations of pesticides and the greatest toxicity
during that perivd, but we may extend sampling into spring and summer if dictated by Task 1.

Field studies will be done at about 4 sites within the Delta and lower San Joaquin River, the
exact location of which will be determined early in the project period after reviewing available data
and attempting to link our studies with existing work. We specifically want to locate some sites in
back sloughs because of the important nursery habitat they provide for juvenile fishes, and we wiil
also strive to select sites that are representative of specific pesticide sources (e.g. orchards, urban
runoff}. At each field site we will:
7a) Gather concentration data for the Task 1 priority pesticides in water samples collected daily during
high flow events and weekly at other times.
7b} Bring watcr samples to the lab for testing with the resident species tests developed in Task 2.
7¢) Perform T1Es on samples showing significant toxicity in order to identify the toxic agent.
7d) Quanlify dissolved organic matter and measures of quality (e.g., UV spectra) in field samples to
predict bicavailability and help interpret toxicity data. o ‘ )
7¢) Perform in situ toxicity testing using juvenile chinook salmon and resident invertebrate species for
which we have developed testing protocols. Organisms will be placed at sites just prior to a storm
event, and recovered after flows decline. Data collected under 7a will allow quantification of the
exposure. We will measure: mortality {invertebrates, salmon), growth (salmon), immune system
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responses (salmon) and appropriate cellular responses such as lysosomal membrane stability, stress
proteins andfor acetyl-cholinesterase inhibition (invertebrates, salmon),

7f) Describe salman diets by stomach content analyses. USFWS conducts regular sampling
throughout our study area, and will provide fall-run chinook from their trawls and beach seines,
colleeted both before and after storm events, for analysis of stomach contents. These analyses will
guide and justify the choices of resident species for which we develop toxicity tests, for we
specifically want to emphasize salmon prey species in this study, Stomach content data wiil also be
of mterest io see how prey cheices change from before to afler a storm event, since the high flows
may provide a prey that was not previously available, or the accompanying pesticide concentrations
may eliminate certain previous diet items. This task will help define the plasticity of salmon prey
choices and the extent to which they can adjust to changes in food type and availability, as well as the
rate at which species that have been climinated from the diet may recover and reappear at a later time.
To the extent they are available, we will also characterize the diet of other CALFED-priority species
such as Delta smelt, winter-run chinook, and splittail. Their availabililty is limited due to their
protected status and USFWS 1ake restrictions, but we will take advantage of any colleclion mortalities
10 ideniify stomach contents and consider the potential effect of pesticides on these species. Literature
data will be relied upon for those species which we are unable to collect adequate numbers.

Task 8: Recommendations for pesticide management and monitoring- The results of the field and
laboratory studies will be synthesized to provide recommendations on management of peslicides 5o as
to minimize aquatic loxicity and monitoring approaches that could be adopted by CMARP or other
state/federal programs. Management recommendations may focus on identification of pesticides
which are considered to present the greatest threat to Delta fish and/or their invertcbrate prey.
Recommendations for monitoring may include such items as a list of pesticides of concern, resident
species that have proven successtul for routine monitoring, frequency of sampling during and
between storm evenis, and ancillary vanables to measure to predict bioavailability. Other important
information may include how to interpret toxicity based on interactive effects among pesticides. Our
goal is 1o place the science in a context accessible to environmental managers and pesticide users.

Location of Project

Field work would be done in the Delta beginning at Chipps [sland and extending up the Sacramento
River to Freeport and the San Joaquin River to the lower Merced River (we have used the term "Delta
throughout the praposal for brevity). Affected counties include Contra Costa, Merced, Solano,
Sacramento, San Joaquin and Yolo.

ECOLOGICAL/BIOLOGICAL BENEFITS

Ecological/Bialogical Objectives

Populations of many aquatic species in the delta are in decline (Herbold et al., 1992, Jassby et
al. 1995). This decline has been attributed to a number of factors (dams, water diversions, loss of
habitat, exotic organisms), but toxic contaminants have often been among the suggested causes
(Bailey et al. 1994; Bennett and Moyle 1996). Laboratory bioassays have identified pesticides, in
particular organophosphate insecticides, as the major causcs of taxicity detected in Delta water
samples {Deanovic et al. 1996; 1997, Werner et al. 1998), Toxicity of watet samples to bioassay
arganisms has been linked to pesticides and metals in the Sacramento River basin (Connor etal.

" 1993; Connor et al, 1994; Kuivila and Foe 1995; Foe and Connor 1991), and to pesticides in storm
and irrfigation runoff from row and orchard crops in the San Joaguin River Basin (Foe and Connor
1991; USGS 1997; 1998a; 1998b; Kuivila and Foe 1995; Foe 1995; Foe and Sheipling 1993).

There is, however, a fundamental difficulty in trying fo usc existing daia to predict pesticide
effects either on fish or their invertebrate prey in the Delta. |
menitoring:of disselved perticide con it Nyete
J ting using nationally standardized tesis, MESTCA
tal promeni-with Slich an approach is that literature toxicity da

* fUrhdamen
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local conditions Jjkgdntstadiiveeffecis of mulliple pesti¢ides, neclimation or sensitization due to prior
pesticide expasure, or bioavailability limitations attributable t& factors such as dissolved organic
matier. Thus the literature values may be dramatically dilferent than the concentrations that are
aclually toxic in Delta waters. Moreover, there is no information on how pesticide sensitivity of C,
dubia compares to that of resident species. We are proposing an injegratesd laboratory and field study
_with the objcetives of providir O » £ ' %

results in an ecological context focusing on juvenile chinook salmon and their inv crtcbraténﬁ%e'. :
The field sites that we select will not be adequate for a broad survey of toxicity throughout the -

Delta, but instead we have opted for intensive study al aboui 4 representative sites so that we may
focus more on lemporal patterns, causality, and factors which may modify predicted toxicity. The
expectation from prior work is that the major toxicity will be due {o dormant spray pesticides applied
to orchards wiih some toxicity possibly due to ather types of applications (row crops, rights-of-way,
urban use). We may locate 1-2 of our sites so as to characterize mainstem rivers (e.g. Freeport and/or
Vernalis), but we also wish lo emphasize back slough habitats because of their fish habitat value,
higher pesticide concentrations, and proximity to potential sources which should allow clearer source

There is reason (o believe that peéfiéi%}&: in the
juveniles that are in the system during winter periods of high pesticide concentrations. It has been
found, for example, that diazinon concentrations as low as 0.3-1.0 g/l impair clfactory function in
Atlantic salmon (Moore and Waring, 1996). Diazinon concentrations averaging 1-7 pg/l may persist
for several days in the Sacramento and San Joaquin Rivers (Foe et al., 1998}, and are likely to be

overall project.
&effécts on the

considerably higher in tributary sloughs and ¢reghs.
fects on salmon fry and smolts in the area.,
known (hat jurvenite chinook in the De
“amphipods (Kjekion 1983), and o5 arthropads, these grotps may e
pesticide toxigity. It has been shown that measured concentrations of diazinon in the Delta would be
expected to € exceed the LC s for over half the arthropods species whose tolerance has been tested
(Foe et al., 1998), thus there is great potential that pesticides may substantially reduce the density of
those species upon which the juvenile saimon depend. We have integrated both direct and indirect
toxicity into our study. Direct toxicity will be tested by developmental toxicity tests with chinook
salmon embryos, a larval/juvenile growh bioassay, and appropriate cellular and biochemical
biomarkers. These toxicity tests will be done in the lab with field-collected samples, as well as in situ
during high flow events. Indirect effects on important prey will be addressed by exiensive gut
content analysis to identify those prey organisms, and then develop pesticide toxicity testing prolocols

with these same;speck . ) o e et g

Mg hehieve thet i situ tosdaity testing is a powerful, yg;unmmw 1ael. In situ toxicity

tests with Juvenile saimon will provide the best evidence of impacts under field conditions, with
causality established by pesticide-specific biomarkers, TIEs, and a comparison of measured ficld
peslicide concentrations to those levels demonstraled to be toxic in the laboratory bicassays. UC
Davis and DejtaKeeper are currently developing in situ tests for use in the Delta, and we believe
cxpansion of this technique to the present study will prove extremely valuable. .

Finally, we intend to devote substantial effort to biomarkers of pesticide exposure, with

emphasis on those endpoints that would generally be recognized as having adverse consequences for

. theindividual., Acetyl-cholinesterasc inhibition is an example of a compound-specific endpoint we
will pursue, for it is gencrally recognized as a clear indication of exposure 10 organophosphate or

" carbamate pesticides. In investigations of avian mortality from unknown causes, for example, a 50%
reduction in brain acetyl-cholinesterase activity is considered clear evidence that mortality was due to
pesticide application (Hill and Fleming, 1982), and the enzyme activity is also a well established

" biomarker of organochlorine exposure in freshwater and marine fish (Sturm et al., 1999). A
compound-specific biomarker response such as inhibition of acetyl-cholinesterase activity has the
potential to be used as a measure of pesticide exposure and effect in field populations. Other cellular

su&gesun a very real possibility of sublethal
f & 1ms el
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and biochemical indicators of deleterious effect that will be investigated for their suitabitity as
sublethal endpoints are measurement of lysosomal membrane stability, stress protein expression, and
immune system function as serum cortisol concentration. These endpaints are sensitive and more
general in nature, allowing an assessment of the overall condition of the organism.

Linkages ‘
The proposed work builds upon or is of direct benefit o many other prajects within the Delta
including several which are funded by CALFED. DeltiKeepér is cﬁ'ﬁeﬁdtl"ﬁﬁg ‘ﬂ*unggm i Y

~:funded swdy of taxicity 4t two Delta sites, W4 hivéfricluded Deltaleeper a3 a project participant in-
partbecause they will be able 10 conlnbule extensive sampling experience and other data to this
prujecl.

A very close link exists between the praposed project and CVRWQCH's Sacramento River
_.walershed monitoring program. The UC Davis Aguatie Toxieology Laborasory is performingall ...
iy Lesti n-‘g;and.-’l% 5 work for the SacT ey ~fteslteant experierice gained fitin

that study will be readily availablé (o our proposéd work. -~ -

CALFED is currently funding work by Zalom el al. on alternative practices to reduce pesticide
impacts on water quality. This study involves, in part, development of bicassays with a number of
resident freshwater invertebrates. The UC Davis Aquatic Toxicology Lab is involved in these
studies, and will use them as a basis for expansion inte more candidate species under the current
study.

Many peslicide testing and monitoring programs in the Sacramento or San Joaquin Rivers and
tributaries rely upon toxicity testing with C. dubia Among these programs are two funded by
CALFED ("Sacramento County Urban Runoff OP Pesticide Toxicity Control" and "Toxicity lesting
with diazinon and chlorpyrifos"). These two programs and the many others that utilize C. dubia will
directly benefit from the proposed work in that we will be developing alternative tests based upon
resident species in the Bay-Delta system.

The USGS Toxics Project is studying transport and tate of pesticides in San Francisco Bay
Estuary with emphasis on degradation rates of dissolved pesticides and input of pesticides bound to
suspended sediments, Other on-going USGS studies are focused on the variation in quality of DOM
in the Delta and input of suspended sediments.

Finally, many programs such as those of DPR and the USGS have done pesticide and/or
toxicity monitoring in the Delta, and we will utilize their results in the carly stages of our study as we
select the pesticides and study sites on which we will focus.

The proposed work is relevant to the Ecosystem Restoration Program (ERP) Strategic
Objectives for contaminants (p. 506, 2/99 ERP) as well as to those pertaining (o many priority fish
spectes that would be in the Delta at the time of our sampling and potentially be at risk for direct or
indirect mortality related Lo pesticides (fall-run chinoak, p. 222; winter-run chinook, p. 220; spring-
run chinock, p. 220, splittail, p. 209, and Delta smelt, p. 154).

System-wide Ecosysicm Benefits )

We have focused our efforts on salmon and the inveriebrate prey upon which they feed, but
our results are likely to be relevant to other fish species as well which are in the Delta at the times of
elevated pesticide concentrations and feed upon arthropod organisms that may be susceptible to
pesticide toxicity. Deltasmelt, for example, feed on copepods and mysids (Moyle et al., 1992);

splintail also feed heavily on mysids (Meng and Moyle, 1995). While we can not analyze stomach
- contents of these fishes ta the extent we will with salmon because of their limited availability, we will
0 |l Pt cming [oad preferences, gnd we may have Fesident spsles toxigily i
;é_' “" The resident species toxicity tésts we will be developing are in the context of fish prey
* organisms and their potential reduction in abundance due to pesticide exposure. However, we should
note that the tests we develop will have applications in general surface water monitoring programs in
licu of or in addition 1o standard EPA test species. ‘T'here has been considerable interest expressed in
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finding one or more resident gpecies that could be used for toxicity testing purpose, irregardless of
any trophic linkage to fish, and the products of our studies should have immediate benefit in this area.

Compatability with Non-Ecosystem Objectives _ :

Our studies support both the Ecosystem Quality and Water Quality objectives of the Bay-Delta
Program. The Ecosystem Quality objective seeks to improve aquatic habitat. We have focused on
fishes, and particularly chinook salmon, and the cffects pesticides may have on them through direct
toxicitly or indirect effects on prey organisms. Itis essential that pesticide effects, if any, be identified
and carrected if CALFED's objective of improving habitat [or this important species is to be met.
With respect to the Water Quality objective, toxicity testing is a pivotal part of many water quality
monitoring programs in the Delta and its tributaries. Our results wil] help interpret toxicity daia by
demonstrating how factors such as pesticide mixturcs, DOM and suspended solids, and previous
exposure to pesticides may modify expected correlations between pesticide concentrations and their
toxic effects. :

TECHNICAL FEASIBILITY AND TIMING

There are several unique attributes of our project team and the proposed work that we believe
are unmaitched by any other investigators in the region. Itis, in fact, these unique characteristics that
make the proposed work technically feasible.

: i ilities - As a group we have unparallelled breadth in pesticide analytical
capability. We are able to analyze pesticides both by gas chromatography (both USGS and Wichita
State Univ.) and by immunoassay (both UC Davis and Wichita State Univ.). Dr. Bruce Hammock of
UC Davis has offered to provide technical support and his laboratory has developed antibodies for a
broad array of pesticides (Table 1), Immunoassays offer significant advantages in their Iow cost and
: thus high number of samples that can be accomodated. In those cases where gas chromatography is
preferable, such as to discriminate among certain structurally similar compounds, both Dr. Kuivila
(USGS) and Dr. Lydy (Wichita State Univ.) have extensive experience, and our broad capability in
both techniques allows us to use which ever is technically preferable for the specific task.
ici sl i ~ Much of the toxicity testing and development work will be done
at the UC Davis Aquatic Toxicology Laboratory. More details are provided under Qualifications, so
we only note here that the lab has been working extensively in the Delta for over a decade, and has
directly relevant Delta experience unmatched by any other investigators,
i is - Linking our sampling to the regular traw! and seine sampling of
USFWS, will allow us to obtain stomach contents throughout the field season from fall-run chinook
fry in large number and other races/species in limited number (dependent upon incidental sampling
morntality) including winter-run chinook and Delta smell. The ability to determine their prey
preferences throughout the study period, and changes in prey selection with respect to.simultaneous
pesticide monitoring, is one of the key elements of our study. This component links the invertebrate
toxicity data to its ecological ramifications in terms of forage value of the habitat to priority fish
species. The prey data will serve to guide our choices of invertebrate oxicity test organisms, and will
show if and how diet composition changes after a period of high pesticide concentrations. While we
recognize that it will be difficult to causally link a change in diet to pesticides, if we should see no
change in diet quality or quantity after these pesticide pulses it would suggest the absence of an effect
on prey species abundance. Finally, these data will answer a question that is often raised on how
- rapidly a prey species population can recover if reduced in density by pesticide toxieity. Rather than
sampling the invertebratc community directly, we can utilize the salmon as an integrator of prey
species availability, and examine if the species switches to alternative prey after a pesticide event, and
how quickly the original prey species returns to the diet in their original density.

sling - In situ lesting is being increasingly recognized by EPA as a favored )

tool becausc of its high ecological relevance. The UC Davis and DeltaKeeper team members are the iy}
only investigators to have used this technique in the Delta. For fish and invertebrate speciesin the
waler column that may be dispiaced downstream during the high flow events-that often accompany
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TABLE 1

IMMUNOASSAYS* AVAILABLE FROM THE
PESTICIDE BIOTECHNOLOGY LABORATORY
University of California, Davis, CA 95616

January 1999
Herbicides
Triazine and metabolites Phenylureas
Atrazine Monuron
Simazine Diuron
Propazine Linuron
Ametryn " Thiocarbamates
Cyanazine Molinate
Atrazine mercapturate Thiobencarb
" Hydroxyatrazine Bentazon
Hydroxysimazine Paraquat
N-dealkylated triazines Bromacil
Triclopyr
Insecticides
Carbaryl and it's metabolite 1-Naphthol Benzoylpheﬁylureas
Pyrethroids Diflubenzuren
Esfenvalerate and metabolites BAY SIR 8514
Permethrin and metabolites Bacilius thuringiensis 8-endotoxin
Fenpropathrin and metabolites Bacillus thuringiensis p-exotoxin
Others

4-Nitrophenol, leaving group of methyl and ethyl parathion Naphthalene mercapturates
4-Nitrophenyl glucuronide TCDD

Thiophenyl glucuronide Alternaria toxins
Triton series X & N detergents (ethoxylates of nonyl/octy] phenol)

Antibodies Available**
Amitrole ‘Fenoxycarh

Glyphosate 2,4,5-Trichlorophenoxyacetic acid
*All antibodies are polyclonal. With many of these antibodies, there is cross reactivity with structurally related

compounds. We may, thus have assays for compounds that are not listed here. If you are interested in a particular class,
please inquire.

#*Tor these compounds there are antibodizs available, however assays have not been comptletely worked out. Further
development toward viable assays i possible with some of these antibodies.

Contact:

Shirley Gee or Bruce Hammack :

Department of Entomology, University of Califomia, Davis, CA 95616
{530) 752 8465 Laboratory / (530) 752 7519 Office /(530) 752 1537 FAX
BDHAMMOCK@GUCDAVIS.ERU or SIGEEGUCDAVIS.EDU
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including pesticide specific biomarkers like acetyl-cholinesterase inhibition, provides a powerful

Dbecause of the pojential for downsiream displacemen

nljjiked 16 salmion which,

with the pesticide exposure. We believe our approach of gut content analysis over time ts as good or
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periads of high pesticide concentrations, itis difficult to track a g
histo bi?%ﬂ%@«ggi,yiduals collected is unknown, H
ed enclosures, oXfitiums inumambiigibus.. Coupling these

opulation, and

[ i

technique to examine pesticide impacts under realistic field conditions.
It may be noted that we have not planned any direct sampling of water column or benthic
invertebrate populations before/after perieds of elevated pesticide levels, generally accompanied by
nge waklehbe. g i 4

high flows, Defensible quantification of pelagic organism.abundange axtmmely diffi

L1 dny exont an!
arig changes in the

pestivide offects Wwould be equivocal given the dua ro oagica] reginicconttifent
better than direct invertebrate sampling, and more clearly linked to the food value of the habitat, a
critical consideration in our study. In addition, the in situ testing can address potential toxicity to
resident species without directly sampling them. Finally, we note that the Drept. of Wildlife
Resources samples benthic invertebrates at many sites throughout the Delta on a monthly basis.
These data will be evaluated if needed, for example, if one of our selected test species regularly

appears in the data base.

MONITORING AND DATA COLLECTION METHODOLOGY

Monitoring and data collection information is summarized in Table 2 and has been descrijy
in detail previously in the "Project Description" section.
[tis our intent to intcgrate our data collection to the greatest degree possible with a wide 13
of data collection efforts by a number of state and federal agencies. This includes, bul is not limi
to:
e Department of Pesticide Regulation - We will utilize their Pesticide Use Report database an
review their regular maonitoring results in design of our program.
*  Department of Water Resources - We will analyze their monthly benthic community monitori
data and rely upon the expertise of their stafl on salmonid feeding habits. S
¢ Central Vailey Regional Water Quality Control Board - We will assess the pesticide data collected
through their Sacramento River watershed monitoring program.
¢ 1S Geclogical Survey - We will incorporate the results of their pesticide monitoring through
NAWQA and other programs in design of our studies.
+ 1S Fish and Wildlife Service - Their regular salmon collections will be an integral part of our
field efforts and a source of the fish uscd for stomach content analysis.
We believe that integration of our study with past and on-going efforts by other investigators can
dramatically enhance the value of the data we produce, and result in substantial cost savings to
CALFED by providing information that would be prohibitively expensive if we were 1o collect it
independently. .

Our field work will be "event-based" in that acceleration of nctivities will occur immediately
before and during rainfall events. In situ toxicity tests will be deployed just prior to anticipated heavy
rainfall. Water samples for toxicity testing and pesticide analysis will be collected weekly between
storms and daily during periods of highest flow. We recognize the need for rapid response when
sampling in smaller creeks and sloughs where the pesticide pulse is anticipated to appear quickly and

- briefly. Four project participants (UCB,UCD, USGS and DeltaKeeper) are all participating in the

field efforts in order to meet the logistical needs of sampling multiple sites in a temporally intensive
manner in periods of inclement weather.

Field wark of limited scale will be done in the year 200X to evaluate potential field sites and
obtain some stomach content data, but our primary field efforts will occur in 2001 and 2002. We
anticipate sampling will be most intense during the January to March period when existingdata
suggests the greatest potential for toxicity, but we may extend sampling to other times after a
thorough review of all available pesitide monitoring and toxicily data.
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by suspended particles?

Tabie 3. Monitering and Daia Collection Information

varying conditions and sediments

Hypothesis/Question Monitoring Parameters Data Evaluation
Evaluated and Data Collec. Approach Approach

Biological/Ecological Objective: Identification of pesticides of interest

- Which pesticides are used Review DPR data base, exisiting Develep a list of priority
in the Central Valley, present  monitoring data, and literature toxicity pesticides to direct praject
in surface waters, and likely  data. efforts.
to be associated with toxicity?
Biological/Ecological Objective: Development of toxicity testing protocols
Which resident species are Screen multiple species, with particular Select species that are pesticide
suitable for pesticide toxicity emphasis on salmon and their arthropod sensitive, suitable for lab
monitoring? prey. testing, and important to fish,
Can TIEs be developed for Perform standard TIE procedures with Establish TIE profiles for
the speciesicompounds of selected specics and spikes of pesticides,
interest? compounds of inferest.
Biological/Ecological Objective: Envirommental factors affecting pesticide toxicity
How is toxiéity influenced Screen binary combinations of pesticides Identify and quantify
by simultaneous exposure followed by intensive dose-response additive, antagonistic
to multiple pesticides? quantification of selected combinations, and synergislic inleractions.
How is toxicity influenced Expose test species to realistic pesticide Analyze LCsp data in light
by exposure history o scenarios and follow with test for of exposure history.
previous pesticide pulses? pesticide tolerance.
How is toxicity influenced Add DOM in varying concentrations and Establish if and to what
by the quantity/quality of measure response in toxicity. degree DOM reduces toxiciy
dissolved organic matter? of hydrophobic pesticides.
How is toxicity influenced Examine pesticide desorption under Determine if' adsorbed pesticides

need to be considered bioavailable. |

Commenis/
Data priority

High

High

High

High

High
High

High
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Table 3. Monitorin g and Data Collection Information (continued)

Hypothesis/Question Monitoring Parameters Data Evahuation Comments/
Evaluated and Pata Collec. Approach roach Data priority

Biological/Ecological Objective: Field investigations

What pesticides are found Daily to weekly monitoring at Compare results to historical High

in surface waters and at about 4 sites. data.

what concentrations?

Are surface waters toxic Test for toxicity both in the lab and Establish if lethal or sublethal High

to resident species? by in situ testing. effects are evident.

‘What agents are Conduct TIEs on toxic samples. Evaluate results by standard High

responsible for the EPA protocols.

loxicity?

Is roxicity of field Measure toxicity in field samples Interpret discrepancies in view High

samples modified by the and in lab water with single of pesticide interactions, DOM,

factors examined under pesticide additions. field exposure history, etc.

prior objective?

Does fish prey availability QObtain fish from regular USFWS Analyze data for temporal changes  High

change following high trawls and beach seines, Emphasis and interpret with respect to :

pesticide concentration on fall-run chinook because of pesticide concentration data and

events, can fish switch
to alternate prey, and how

abundance, with other races/species
as available. Analyze gut contents.

known toxic levels derived from lab
exposures, .

966810

quickly does the initial

prey species recover?

Biological/Beological Objective: Recommendations for pesticide management and monitoring

‘What recommendations Interpret alt data collected in the Provide scientific results ina High
on pesticide use and project to identify recommendations format most usefuol to state

monitoring might be to protect aquatic biota, especially and federal environmental

made in view of this work? salmon and their prey. managers and pesticide users,
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Our analytical methods will include both immunoassays for selected pesticides and gas
chromatography analyses. Both methods have their advantages and we have the capability to utilize
either one depending on the needs of the task. .

Development of toxicity tests for resident species and the field toxicity testing and T1Es will be
done by the Aquatic Toxicology Laboratory of UC Davis. The laboratory is fully equipped to
conduct various toxicant exposure and surface water monitoring studies using both standard EPA
binassay organisms and the resident species to be evaluated in these studies. The lab already has had
experience with some resident specics and wiih the in situ toxicity tests as proposed for these studies.
The Aquatic Toxicology Laboratory has petformed work for numerous state and federal agencies, and
is well acquainted with standardized protocols and QA/QC methodology.

LOCAL INVOLVEMENT

We are pleased that DeltaKeeper has chosen to join our project team and play a substantial role
in design of the program, ficld sampling, and data interpretation. Their knowledge of and experience
in the Delta will be invaluable in design of the field program, and their boats and network of
volunteers should be a significant asset in the daily sampling at numerous field sites throughout high
flow events. As alocal environmental advocacy group, we believe their participation will help the
study be responsive to the needs of the local community and that they will serve as a vehicle to get
project results to that community.

We have developed our study in consultation with state and federal resource managers, and
members of academia, and we look forward to this relationship continuing throughout the study.
Letters of support are attached to indicate awareness of and support for our work from the following:

Deborah Denton, US Environmental Protection Agency

Alan Jassby, Univ. California Davis

Bruce Hammock, Univ. California Davis (including offer of collaboration)
Jeffrey McLain, US Fish and Wildlife Service (including offer of coliaboration)
Peter Moyle, Univ. Califomia Davis

Matthew Nobriga, Department of Water Resources

e s 8 " v w

We anticipate that our results will be of considerable interest to a broad audience including the
scientific community, resource management agencies, and pesticide manufacturers and users. We
would be happy lo present one or more seminars on project results in the Sacramento area, and will
waork with CALFED in developing the format and public announcements for these seminars. We
anticipate agency staff and the scientific community will be reached by oral presentations at local
environmental conferences (e.g., State of the Estuary Conference, NorCal chapter of the Society for
Environmental Toxicology and Chemisiry, Interagency Program meeting). [n addition we will
publish the results in both the peer-reviewed literature and local forums such as the IEP Newsletter.

The field work will be conducted in Contra Costa, Merced, Solano, Sactamento, San
Joaquin, and Yolo counties. As requested by CALFED, the County Board of Supervisors and
Planning Depariment of these countics have been notified, and a copy of the letter is attached. A copy
of letters to the Delta Protection Commission and Bay Conservation and Development Commission 15
also attached.

. COST

Budgel

¢ The budget for the proposed work is shown in the attached tables with each page representing
the budget for a single institution. University of California Davis (UCD), US Geological Survey
(USGS), Wichita State University (WSLU), and DeltaKeeper are participating in this project as
subcontractors to the University of California Berkeley (UCB), and the total dollar value of their
subcontracts are included in the Univ. California budget under the "other direct cost” category.
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Salary costs include those for the principal investigators and other employees as appropriate to
each institution; UCB - Graduate and undergraduate students, technician; UCD - post-docioral
researcher, technician, and undergraduate student; WSU - post-doctoral and graduate student; USGS
and DcltaKeeper - staff. Fringe benefil rates vary depending on the type of position,

Matenals and acquisitions largely consist of expendable supplhies associated with the
laboratory pesticide exposures and field work. The only equipment items included in the budget are
incubators at UCB ($14,000) for temperature control during pesticide exposure and Hydrolabs at
UCD ($12,000) for measurement of general water quality conditions dur ng field sampiing.

Indirect costs vary among the institutions. UCB indirect costs will depend upon whether the
source of {unds is state or federal, and thus two alternative budgeis are provided, If state funds, a
indirect rate of 10% is applicd against direct costs excluding equipment, graduate student foe
remission and graduate student health insurance. A 10% indirect rate is also applied to subcontracts
up to $25,000, beyond which no indirect costs are applied on funds passed through to
subcontractors. In preparing the budget, indirect costs on the first $25,000 of each subcontract were

‘placed in the [irst quarters and in the first tasks each subeontractor participates in until the $25,000
limit was reached {i.e., UCR indirect costs on the USGS subcontract in Task 1, quarters 1 and 2;
WSU subcontract in Task 4, quarters 3 and Task 5, quarter 3; DeltaKeeper subcontract in Task 1,
quartcr 1 and Task 7, quarter 2). No UCB indirect charges are applied to any funds passed through
to UCD because it and UCB are both in the University of California system. [f federal funds are used
for this project, the indirect cost rate at UCB is 50.4% applied ta the same modified total direct cost
basis and applied to subcontracts in the same manner as described for state funds.

Among the subcontractors, UCD indirect costs are 10% of total direcl costs if state funds and
44.5% of lotal direct costs if federal funds. Therefore two budgets are also supplied for UCD.
USGS indirect costs are 96% of total direct costs, W3U inditect costs are 46% of total direct costs.
DeltaKeeper's overhead is 15% of total direct costs.

The Project Management Task, budgeted only for the prime contractor (UCB), includes time
required to prepare quarterly reports, respond to requests for information from CALFED or member
agencies, give oral presentations to CALFED, track progress by the subcontractors, and includes
local travel costs to CALFED offices or the locations of coflaborators.

Table 3. Praject schedule
1969 )1 . 2000 )l 2001 ][ 2002
ONDJFMAMIJASONDIFMAMITASONDIFMAMIIAS
Task 1 - Identify priority pesticides  xxxxxxxx

Task 2 - Resident species XNXXXXXAXXNXXKXKXXX

Task 3 - TIE development XXXXXXXXXXXRKXX

Task 4 - Pesticide interactions XK KX AAX KKK XXX XXX XRZK KX

Task 5 - Pulse experiments XXXALXKXAKXXAXA XX AKKA XXX KEXKKEKAK
Task 6 - Bioavailability KXXAXXXXKEXXXXX XXXXXXX

Task 7 - Field studies XXXX XX XXX KAK XX KKK KKK
Task 8 - Recommendations XXXAXX
Schedule

Three field sampling periods are planned. The [irst in 2000 will be limited in scope and is
intended for the purpose of screening potential field sites, and for preliminary stomach content
analyses of salmon to define prey items that should be investigated in development of resident species
toxicity tests. Thereafter we envision an iterative lab/field study. Laboratory work on pesticide
mixtures, DOM effects, etc. will be done in 2000, then field evaluated in the intensive field program
of early 2001, then [urther refinement and development lab work done in late 2001, followed by
another intensive field effort in early 2002. The schedule of Table 3 shows field studies extending
throughout each year in order to allow periods for sample analyses/data interpretation,
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COST SHARING

Dr. Michael Lydy has received funding from EPA to study the biochemical mechanisms
underlying synergistic interaction between the organophosphate pesticides and triazine herbicides,
This research will be of direct benefit to our CALFED-Tunded studies. If state funds are provided to
support the proposed work, one-half of the value of Dr. Lydy's EPA grant is offered as in-kind cost
sharing to this project, a contribution valued at $134,710. (If the source of funds are federal monies,
federal funds can not be used as a match). '

DeltaKeeper has offered a maich of $20,300 consisting of $2000 in cash and $18,300 as the
value of time provided by volunteers who will assist in field sampling efforts.

The total cost share [or this project from the two sources identified above (assuming state
funds are provided) iotals $175,010.

APPLICANT QUALIFICATIONS

There are five principal investigators on the project team and biosketches are provided for each
of them below.

Dr. Donald Weston will act as Project Manager for the proposed work, and will be
responsible for primary contact with CALFED and the coordination of tasks among the other project
participants. He also will have primary technical responsibilities in Tasks 5 (pulse experiments) and
Task 7 (salmon diet analyis portion of field work), and partial responsibility in Tasks 1 (pesticides of
concern), 6 (bicavailabilily), and 8 (recommendations). Dr. Weston is an ecotoxicologist at the
University of California, Berkeley, with nearly 20 years experience. His research has focused on
1ssues pertaining to bicaccumulation of contaminants, and has included work on bicavailability,

-trophic transfer of contaminants, sediment toxicity testing, and toxicant effects on benthic community
structure, He has done a great deal of work in recent years on bicavailability including the effect of
dissolved organic matter on PCB bicaccumulation, and the effects of digestive chemistry on the
bioavailability of particle-sorbed contaminants. He has alsa worked on the development of chronic
bicassays, specifically the use of growth rate in the amphipod Ampelisca abdica as a measure of
sediment toxicity,

Much of the toxicity testing work will be coordinated by Dr. Inge Werner (biosketch below)
and Ms. Linda Deanovic at the UC Davis Aquatic Toxicology Laboratory (laboratory director: Prof.
D.E.Hinton, laboratory manager: L.A. Deanovic). This lab has a 12 year history of toxicity testing in
California with emphasis on the Sacramento/San Joaquin watershed and Delta. The lab played a
decisive role in identifying and tracing pesticides draining from rice fields in the Colusa Basin, and
has been involved in numerous toxicity studies on the Sacramento River and the Delta (Sacramento
Point Source Discharge Survey, Sacramento Reservoir Survey, Sacramento River Watershed Project,
Sacramento-San Joaquin Delta Monitoring Project, DeltaKeeper Sacramento-San Joaquin Delta
Project). Toxicity identification studies done by the Aquatic Toxicology Lab heiped identify
organophosphate pesticides as the principal toxic agenis being transported through the river sysiem
and Delta. Additional work led to the recognition of dormant sprays and urban runoff as same of the
principal sources of toxic pesticides in the San Joaquin river and Delta (Urban Storm Runoff Toxicity
Study, Pesticide Transport in Air Project, Central Valley Orchard and Alfalfa Study, Dormant Spray
Insecticides Study, In Season Orchard Spray Study). .

Mr. Bill Jennings will coordinate the activities of DeltaKeeper, including their assistance in
study design and the field sampling effort. As Chairman of the California Sporifishing Protection
Alliance, and subsequently DeltaKecper, Bill Jennings has labored in the trenches of environmental
protection for the last two decades. Since establishing DeltaKeeper, he has assembled and trained a
highly skilled group of volunteers engaged in an ambitious monitoring prograin that includes a
CALFED-funded Delta Toxicity Study and an EPA funded Urban Waterways Monitoring Project.
DeltaKeeper has four boats patrolling the maze of Delta waterways. Mr. Jennings' efforts have been
recognized by the California Legislature and the Department of Fish and Game and he has received
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the Conservation Achicvement Award [tom the American Fisheries Sociely, the International
Conservation Award from the Federation of Flyfishers and was honored as Cutdoor Californian of
the Y ear by the California Qutdoor Writers Association.

Dr. Kathryn Kuivila will be responsible for analysis of pesticide concentrations in the field
samples (Task 7) and for carrying out laboratory studies on the effect of DOM and sorption to
sediments on toxicity (Task 6) and will participate in the identification of pesticides of concern (Task
1) and recommendations for monitoring and management (Task 8). Dr. Kuivila received her Ph.D. in
Chemical Oceanography from the University of Washington in 1986. She is currently employed as a
research hydrologist by the Water Resources Division of the U.S. Geological Survey in the California
District Office in Sacramento, California. Her primary focus of research is on the transport,
degradation, and fate of organic contaminants, particularly pesticides, in the San Francisco Bay
Estuary and has an intermational repulation in the scientific community. She has been studying
pesticides in San Franciseo Bay since 1990 and is well respected by the state and local resource
managers in the area. Her research efforts have contributed greatly to understanding riverine pesticide
inputs, transport of pesticides during high flow events, and degradation of pesticides within the
estuary. Dr. Kuivila has a strong record of collaborating with state and local agencies, including the
Central Valley Regional Waler Quality Control Board, California State Water Quality Control Board,
Interagency Ecological Program, U.S. EPA, and California Department of Fish and Game.

Dr. Michael Lydy is an environmental toxicologist at Wichita State University and Director of
the Environmental Toxicology Core Facility. He has been involved in research on toxicity and
bioavailability of pesticides for aver 13 years. Because of his extensive experience in toxicity of
pesticide mixtures, and especially the synergislic toxicity of atrazine and organophtsphate
msecticides, he has been included in this project as lead investigator for Task 4 (pesticide
interactions). Two of his recent publications provide evidence of his expertise in areas critical to the
success of this study: 1) Pape-Lindstrom, P.A. and ML.J. Lydy. 1997, Synergistic loxicity of atrazine
and organophosphate insecticides contravenes the response-addition mixture model. Environmental
Toxicology and Chemistry, v.16 (11): 1-6, and 2) Lydy, M.J., D.8. Carter and C.G. Crawford.
1996, Comparison of gas chromatography mass spectrometry and immunoassay techniques on
coneentrations of atrazine in storm tunoff. Archives of Environmental Contamination and
Toxicology, v.31: 378-385.

Dr. Ingeborg Werner of UC Davis will have primary responsibility in Tasks 2 (resident

“ species and TIE development), the toxicity testing components ol the field work, and will have shared
duties in Tasks 1 and 8. Dr. Werner holds a Master's degree in limnology , and a doctoral degres in
ecoloxicology (magna cum laude). Her rescarch work on stress proteins in amphipods as biomarkers
of sediment pollution was performed at the Romberg Tiburon Center for Envirenmental Studies, San
Francisco Stale University (Dr. James T. Hollibaugh}, and partially funded by the Interagency
Ecological Program for the San Francisco Bay/Delta Estuary. Her research interests focus on the
development and application of toxicity tests using chronic endpoints and indicators of sublethal
pollutant impacts (biomarkers) in aquatic organisms. These cellular indicators are examined and
compared to other sublethal indicators of deleterious effect at various levels of organisation, ..
DNA, tissue, organism, and population in the laboratory and field. Developmental aspects of stress
prolein expression were studied in fish. Future work will expand the biomarker approach 1o the
assessment of sediment toxicity in collaboration with researchers from UC Davis, Department of Civil
and Environmental Engineering, SFEI, USGS and Point Reyes Bird Observatory. Her recent work
with the UC Davis Aguatic Toxicology Lab includes aquatic monitoring studies 1o assess pesticide

" toxicity in the Delta, impact and efficacy of alternative pest control methods in the Sacramento/San
Joaquin watershed, toxicity of MTBE to freshwater organisrns, and toxicity of stormwater runofT in
California urban areas,

There are also two unfunded collaborators for whom we have not provided bioskeiches, but
letters offering support services can be found later in this proposal. Dr. Jeffrey McLain with the US
Fish and Wildlife Service will assist in providing us fall-run chinook salmon and other races/species
as available from their regular collection activities throughout the Delta, and will provide technical
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expertise on salmon ecology. Dr. Bruce Hammock of UC Davis will provide training and reagents
forimmunoassays of pesticide concentrations. :
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FrInCipul 10vestgaior. lJ(lllH.ll_l . wWeslwa, P,
University of California, Berkeley

TOTAL BUDGET
University of California, Berkeley

If funded with Federal funds:

00610

Indirect Costs
Direct Labor|Direct Salary &| Service | Material & |Misc. & Other| Total Direct (@ 50.4%
Tasks Hours Benefits Contracts| Acq.Costs | Direct Costs Costs MTDC) Total Costs
Task 1 200} 8,140 - 1,500 81,183 90,823 21,878 112,701
Task 2 0] - - - 220,120 220,120 - 220,120
Task 3 .0 - - - 92,280 92,280 - 92,280
Task 4 0 - - - 174,780 174,780 12,322 187,102
Task 5 2,487 59,319 23,000 100,424 182,743 37,339 220,082
Task 6 1,720 43410 10,000 169,000 212,410 20,439 241,849
Task 7 , 4,039 103,370 8,500 432,014 544,884 64,851 609,735
Task B 870 24,161 - 2,000 119,809 145,870 13,038 159,008
Project Mgt. Task 480 19,932 - - 1,800 21,732 10,952 32,684
Grand Totals 9,796] § 258,332 | $ - $ 46,000 |$ 1,381,410 | % 1685742 % 185,819 | $ 1,875,561
If funded with State funds:
Direct Labor|Direct Salary & Service | Material & [Misc. & Other| Total Direct | Indirect Costs”
Tasks Hours Benefits Contracts| Acq. Costs | Direct Costs Costs (@ 10% MTDC} | Total Costs
Task 1 200 8,140 - 1,500 74 877 84,517 4,341 88,858
Task 2 . B - - - - 172,937 172,937 - 172,937
Task 3 0 - - _ - 70,248 70,248 - 70,248
Task 4 0 - - - 174,780 174,780 - 2,445 177,225
Task 5 ' 2,487 59,319 23,000 84,600 166,919 7,408 174,327
Task 6 1,720 ‘43,410 10,000 | - 159,000 212,410 5,842 218,252
Task 7 4,039 103,370 9,500 380,205 503,075 12,866 515,941
Task 8 870 24,161 - 2,000 116,455 142616 - 2,586 145,202
Project Mgt. Task 480] 19,932 - - 1,800 21,732 2172 . 23,904
Grand Totals 9,796] & 258,332 | % - $ 46,0005 1,244,902 | $ 1,549,234 $ 37,660 | $ 1,586,894 |




Principi! Investigator:

Donnald P. Weston, Ph.D.
University of California, Berkeley

QUARTERLY BUDGET
ity of Californi
I - ‘
Quartar § Quarter 2 Quarter 3 Quarter 4 Year 1
Tasks Oct-Dec 1999 Jan-Mar 2000 Apr-Jun 2000 Jul-Sept 2000 Total
Task 1 67,269 46 442 - - 112,701
Task 2 - 46,543 57,139 57,159 160,861
Task 3 - - - 20,315 20,318
Task 4 - - 36,770 34,259 71,029
Task § 10,983 39,840 32,759 83 562
Task B8 33,434 52,318 50,815 136,568
Task 7 80,988 - - 80,989
Task 8 - - - - -
Project Mgt. Task ‘2,674 2,674 2,674 2,674 10,896
Grand Totals 69,833 % 220,045 | 188,762 { § 197,981 | § 878,721
Quarter 5 Quarter 6 Quartar 7 Quarter 8 Year 2
Tasks Oct-Dec 2000 Jan-Mar 2001 Apr-Jun 2001 Jul-Sept 2001 Total
Task | - - - - -
Task 2 55,659 3,600 - - 589,259
Task 3 20,315 36.750 14,800 - 71,885
Task 4 24 449 24,448 17,856 29,711 96,564
Task & 29 417 11,288 11,285 32,448 84,435
Task & 44 489 - - 43,737 88,228
Task 7 - 142 857 113,658 13,424 269,737
Task 8 - - - M N
Project Mgt. Task 2,724 2,724 2,724 2,724 10,206
Grand Totals 177,053 | § 221,464 | § 160,521 | § 122,044 | § 681,082
Quarter 9 Quarter 10 Quarter 11 Quarter 12 Yaar 3 Grand
Tasks Oct-Dec 2004 Jan-Mar 2002 Apr-Jun 2002 Jul-Sept 2002 Total Totals
Task t - - - - - 112,701
Task 2 - - - - - - 220,120
Task 3 - - - - - 82,280
Task 4 18,609 - - - 18,508 187,102
Task & 28,841 11,622 11,622 - 52,085 220,082
Task 8 17,068 ) - - - 17,055 241,849
Taak 7 13,424 130,367 101,366 13,852 252,008 £09,735
Task 8 - - 81,010 77,998 158,008 168,008
Project Mgt. Task 2,773 ; 2,773 2,773 2,773 11,082 32,684
Grand Totals 81,602 | % 144,762 | § 196,771 | § 94,623 | $ 517,758 | $  1,875.561
Il —0190014
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Principal Investiparor:

QUARTERLY BUDGET

Donald P, Weston, Ph.D.

University of California, Berkeley

University of California, Berkeley
It fupded with State furids:
Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year 1
L Tasks Oct-Doc 1998 | Jan-Mar 2000 Apr-Jun 2000 Jul-8ept 2000 Totat
ITask 1 49,887 39.271 - - 85,858
Task 2 - 36,648 44730 44,730 126,108
Task 3 - - - 15,485 15,455
Task 4 - - 26,893 34,259 81,152
Task 5 - 8,345 33,643 26,785 68,773
Task & - 33,424 47,246 46,146 126,826
Task 7 - 68,286 - - 68,286
Task 8 - - - - -
Project Mgt. Task 1,068 1,956 1,958 1,956 7,824
Grand Totals $ 51,543 187,940 | § 154,483 [ § 189,341 | § 563,292
. Quarter 5 Quarter & Quarter 7 Quarter 8 Year 2
Tasks Qut-Dac 2000 Jan-Mar 2001 Apr-Jun 2001 Jul-Sept 2001 Total
Task 1 - - - - -
Task 2 43,228 3,800 - - 46,820
Task 3 15,465 27,876 11,342 - 54,783
Task 4 24 448 24,448 17.966 29,711 96,564
Task 5 22407 8.591 8,591 26,448 86,037
Task 6 398,751 - - 39,201 - 78,852
Task 7 - 123,908 94 988 10,218 229,115
Task 8 - - - - -
Project Mgl. Task 1,982 1,992 1,992 1,992 7.988
Grand Totals 3 147,293 190,516 | $ 134,868 | § 107,571 | § 580,248
Quarter 9 Quarter 10 Quarter 114 Quarter 12 Year3 Grand
Tgi;s Oc¢t-Dec 2001 Jan-Mar 2002 Apr-Jun 2002 Jul-Sept 2002 Total Totals
Task 1 j - - - - - 88,868
Tagk 2 - - - - - 172937
Task 3 - - - - - 70,248
Task 4 19,509 - - - 19,509 177,225
Task 5 21,823 8,847 8,847 - 38,517 174,327
Task § 12,474 - - - 12,474 218,262
Task 7 10,219 113,348 84,428 10,545 218,540 515,941
Task 8 - - 74,107 71,095 145,202 145202
Project Mgt. Task 2,028 2,028 2,028 2,028 8112 23,804
Grand Totals ¥ 68,053 124,223 | § 169,410 | § 83,668 | 8 443,364 | $ 1,586,884 |
| 019005
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Principal Investigator: Donald P. Weston, Ph.D.
University of California, Berkeley

TOTAL BUDGET
University of California, Davis

If funded with Federal funds:

900610-

9006 L 0—

Direct Labor]Direct Salary & Service Material & [Misc. & Other| Total Direct
Tasks Hours Benefits Contracts | Acqg.Costs | Direct Costs Costs Indirect Costs | Total Costs
Task 1 720 16,300 - 1,500 480 18,280 8,134 26414
Task 2 6,080 105,801 - 24,000 6,060 . 136,761 60,859 197,620
Task 3 - 3,000 54,642 - 5,500 3,720 63,862 28,418 92280
Task 4 o - - - - - - -
Task 5 1,440 35,863 - 10,000 45,863 20,410 66,273
Task 6 0 - - - - - -
Task 7 5,520 93,275 20,500 7,410 121,185 53,927 175,112
Task 8 240 7,947 - 480 1,300 9,727 4,327 - 14,054
Grand Totals 17,000] $ 313,828 | § - $ 51,980 | $ 29870 |$ 395678 (% 176,075 | $ 571,753
Iif funded with State funds:
Direct Labor|Direct Salary & Service Material & |Misc. & Other| Total Direct
Tasks Hours ‘Benefits Contracts | Acq.Costs | Direct Costs Costs Indirect Costs | Total Costs
Task 1 720 16,300 - 1,500 480 18,280 1,828 20,108
Task 2 6,080 105,801 - 24,000 6,960 136,761 13,676 150,437
Task 3 3,000 54,642 - 5,500 3,720 63,862 | 5,386 70,248
Task 4 0 - - - - - - -
Task 5 1,440 35,863 - 10,000 45,863 4,566 50,448
Task & 0 - - - - - - I
Task 7 5,520 ‘93,275 20,500 7,410 121,185 12,118 133,303
Task 8 240 7,947 - 480 1,300 8,727 973 10,700
Grand Totals 17,000{ 313,828 | § - $ 51,980 | $ 29870 |$ - 395678 § 39567 |§ 435,245




QUARTERLY BUDGET

Principal mvestigaior: Donald F. Westan, Ph.D.
Univerzity of California, Berketey

‘ Quarter 1 Quarter 2 Quarter 3 Quarter 4 Yaar 1
Tasks Qct-Doc 1999 Jan-Mar 200D Apr-Jun 2000 Jul-Sept 2000 Total
Task 1 13,207 13,207 - - 26,414
Task 2 - 41,443 52,059 52,059 145,561
Task 3 - - - 20,315 20,315
Task 4 - - - - -
Task & - 10,963 - - 10,963
Task & - - - - -
Task 7 - - - - -
Task 8 - - M - -
Grand Totals 13,207 [ § 65,613 52,059 | $ 72374 | § 203,251
Quarter § Quarter & Quarter 7 Quarter§ Year 2
. Tagks Oct-Dec 2000 Jan-Mar 2001 Apr-Jun 2001 JuI-Sal:_lt 2001 - Total
Task 1 - - - - -
Task. 2 52,059 - - - 82 058
Task 3 20,315 36,760 14,900 - 71,865
Task 4 - - - - -
Task 5 - 11,285 11,285 4,748 27,318
Task § - - - - -
Task 7 - 37,435 37,438 13,424 88.204
Task 8 - - - - -
Grand Totals 72374 | § 85,470 63,6201 § 18,172 1% 239,638
: Quarter 9 Quarter 10 Quarter 11 Quarter 12 Year 3 Grand
Tasks Oct-Dsc 2001 Jan-Mar 2002 Apr-Jun 2002 Jul-Sept 2002 Total Totals
Task 1 - - - - - 28.414
Task 2 - - - - - 187,620
Task 3 - - - - - 92,280
Task 4 - - - _ j C -
Task 5 4.748 11,622 11,822 - 27,882 66,273
lask 6 - . - - - z
Tagk 7 13,424 20771 28,771 13,852 86,218 175,112
Task 8 - - 7,027 7,027 14,054 14,054
Grand Totals 1814721 % 41,393 48,420 | § 20879 [ § 128,864 || § 571,753
Il —019007
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QUARTERLY BUDGET

Frincipal Imvestigotor:

Donald P. Weston, PR.D.
University of California, Berkeley

il Davj
' funded with State funds: '
Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year 1
Tasks Oct-Dec 1899 Jan-Mar 2000 Apr-Jun 2000 Jul-Sept 2000 Total
Task 1 10,054 10,054 - - 20,108
Task 2 - 31,548 39,630 39,630 110,808
Tagk 3 - - - 15,465 15,465
Task 4 - - - - -
Task & - 8,345 - - 8.345
Task 6 - - - - -
Task 7 - - - - -
Tagk 8 - - - - -
“roject Mgt. Task B - N _ N
Grand Totals 10,054 | § 49,947 | $ 39,630 | § 85,085 | % 154,726
Quarter 5 Guarter 6 Quarter 7 Quarter 8 Year 2
Tasks Oct-Dac 2000 Jan-Mar 2001 Apr-Jun 2001 Jul-Sept 2001 Total
Task 1 - - - - -
rask 2 39.829 - - - 39,620
lask 3 15,485 27,976 11,342 - 54,783
Task 4 - - - - -
lask 3 - 8,591 B.581 3,614 20,798
lask 6 - - - - -
Fask 7 - 28497 28,497 10,219 67.213
lask 8 - - - - -
Jrejact Mgl Task - . - B N
Grand Totals §5094 [ $ 85,064 [ § 48,430 [ § 13,833 || $ 182,421
Quarter 9 Quarter 10 Quarter 11 Quarter 12 Year 3 Grand
Tasks Oct-Dae 2001 Jan-Mar 2002 Apr-Jun 2002 Jul-Sept 2002 Total Totals
rask 1 - - - - - 20,108
lask 2 - - - - - 150,437
lask 3 - - - - 70,248
lask 4 - - - - - N
[ask § 3,614 8,847 8,B4T - 21,308 60,445
Fask 6 - - - - - -
Fask 7 10,219 22663 22,683 10,545 &6,090 133,303
lask 8 - = 5,350 5,380 10,700 10,700
Jiaject Mgl Task - . - - N -
Grand Totals 13,833 | § 31,610 | § 36,860 | $ 15,895 | $ 98,098 |[ $ 435,245
Il —019008
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Principal Investigator:

TOTAL BUDGET

U.S. Geological Survey

Donald P. Westen, Ph.D.
University of California, Berkeley

Direct Direct
Labor Salary & Service | Material & | Misc. & Other | Total Direct Indirect
Tasks Hours Benefits |Contracts| Acq. Costs| Diract Costs Costs Costs= Total Costs
[ask 1 720 24,000 - - - 24,000 22,600 46,000
fask 2 400 11,700 - - - 11,700 -~ 10,800 22,500
rask 3 0 - - - - - - -
Fask 4 0 - - - - - - -
rask 5 0 - - - - - - -
Fask 6 1,820 70,000 - 10,000 - 80,600 74,000 154,000
[ask 7 2,060 80,800 - 11,700 - 82,500 87,500 180,000
Magk 8 660 36,000 - - - 36,000 34,600 70,500
Grand Totais 5,760| % 222,500 % - $ 21700 % - $ 244200 % 228800 | $ 473,000
Wichita State University
Diract Direct i
Labor Salary & Service | Material & | Misc. & Other| Total Direct| Indirect
Tasks Hours Benefits |Contracts|Acqg. Costa| Direct Costs Costs Costs Total Costs
rask 1 0 - - - - - - -
[ask 2 0 - - - - - = -
lask 3 0 - - - - - - -
lask 4 5,027 91,046 - 19,000 9,666 119,712 55,068 174,780
rask 5 303 8,678 - 6,000 2,000 16,678 7,673 24,351
‘ask 6 0 - - - - - - -
Task 7 0 - - - - - - -
"ask 8§ 2610} 10,902 - - 1,600 12,402 5.705 18,107
Grand Totalg 5590($ 1106268 - |$ 25000(% 131668 | § 148.792[$ 68448 [§ 217,238
DELTA
Direct Direct :
: Labor Salary & Service | Material & | Misc. & Other | Total Diract| Indiract
Tasks Haurs Benefits | Contracts|Acq. Costs| Direct Costs |- Costs Costs Total Costs
“ask 1 748 16,013 | - - 500 432 © 16,945 5 463 22,408
“ask 2 0 - - - - - - -
“ask 3 0 - - - - - - -
“asik 4 0 - - - - - - -
“ask 5 0 - - - - - - -
“asik 6 0 - - - - - - -
“ask 7 2,134 38,369 - 5,000 5,000 49,369 7,446 56,815
“ask 8 547 11,491 - 400 1,382 13,273 1,873 15,148
Grand Totals 3,420/% 65873(% - $ 5900 % 7814 |§ 79587 % 14,782|$ 94,389
| —0190009
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Principal Investigator:

Donald P. Weston, PLD.
University of California, Berkeley

QUARTERLY BUDGET
U.S, Geojogleal Survey
Quarter 1 __Quarter 2 Quartar 3 Quarter 4 Year 1
Tasks " Oct-Dac 1999 | Jan-Mar 2000 | 'Apr'-Jl.Ln 2000 “Jul-Sept 2000 _Total
Task 1 23,000 23,000 - - 46,000
Task 2 - 5,100 5,100 5,100 15,300
Task 3 - - - - -
Task 4 - - - - -
Task § - - - - -
Task 6 - 33,434 33,433 33,433 100,300
Task 7 - 30,000 - - 20.000
Task B - - N . -
Grand Totals 23,000 | $ 91,534 | % 38,533 | § 38,533 1§ 191,800
Quarter 5 Quarter 6 Quarter 7 Quarter 8 Year 2
Tasks Oct-Dac 2000 Jan-Mar 2001 Apr-Jun 2001 Jul-Sept 2001 Total
Task 1 - - . - - -
Tagk 2 3,600 3,600 - - 7.200
Task 3 - - - - -
Task 4 - - - - -
Task § - - - - -
Task 6 26,860 - - 26,850 53,700
Task 7 - 40,000 40,600 - 80,000
Task 8 - - - - _
Grand Totals 30,450 | § 43600 | $ 40,000 [ § 26,850 | § 140,900
Quarter ¢ Quarter 10 Quarter 11 Quarter 12 Year 3 Grand
Taaks Oct-Dec 2001 Jan-Mar 2002 Apr-Jun 2002 Jul-Sept 2002 Total Totals
Task 1 - - - - - 46,000
Task 2 - - - - - 22,500
Task 3 - - - - - -
Task 4 - - - - - -
Task § - - - - - -
Task B - - - - - 154,000
Tagk 7 - 36,000 35,000 - 70,000 180,000
Task & - - 35,250 35,250 70.5C0 70,500
Grand Totals - $ 35,000 | § 70,250 | § 35,260 | § 140,500 | $ 473,000
Il —019010

[-019010



QUARTERLY BUDGET

Principal Investigator: Donald P. Weston, Ph.D.
University of California, Berkeley

Wichita State University
Quarter 1 Quarter 2 Quarter 3 Quarter 4 Year1
Tasks Oot-Dec 1999 Jan-Mar 2000 Apr-Jun 2000 Jul-Sept 2000 Total
Tasgk 1 - = - - -
Tesk 2 - - - - -
Task 3 - - - - -
Task 4 - - 24,443 34,258 68,707
Task § - - 3,322 8,226 11.648
Task 6 - - - - . -
Task 7 - - - - - -
Task 8 - - - - -
Grand Totals . $ - $ 27,770 | § 424851 § 70,256 |
Quarter § Quarter § Quarter 7 Quarter 8 Year 2
Tasks Oct-Doc 2000 Jan-Mar 2004 Apr-Jun 2001 Jul-Sept 2001 Total
Task 1 - - - - -
Task 2 - - - - -
Task 3 - - - - -
Task 4 24,449 24.448 17,856 29,711 96,564
Task 5 3,320 - - 7,293 10,613
Task 6 - - - - -
Task 7 - - - - -
Task 8 - - - - -
Grand Totals 27,769 | § 24,443 | § 17,956 | % 37,004 | § 107,177
Quarter 9 Quarter 10 Quarter 11 Quarter 12 Year 3 Grand
Tasks Oci-Dec 2001 Jan-Mar 2002 Apr-Jun 2002 Jul-Sept 2002 _TJotal Totals
Task 1 - - - - - -
Task 2 - - - - - -
Task 3 - - - - - -
ITask 4 19,505 - - - 19,508 174,780
iTask & 2,190 - - - 2,190 24,351
. Task 6 - - - - - -
Task 7 - - - - - .
Tagk 8 - - 11,706 B,401 18,107 18,107
Grand Totals 21,699 | § - § 11,706 | § 8,401 § 39,806 | $ 217,228
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Principal Invesiigator: Thonald P. Weston, Ph.D.
University ef California, Berkeley

QUARTERLY BUDGET

Delfa Keeper
Quarter 1 Quarter 2 Quartar 3 Quartisr 4 Yoar1
L ___Tasks Oct-Dec 1998 Jan-Mar 2000 Apr-Jun 2000 Jul-8ept 2000 Total
[Task 1 7.468 - - - 7,468
[Task 2 - - - - -
Task 3 - - - - -
Task 4 - - - - -
Task 5 - - - - -
Task 6 - - - - -
Task 7 - 18,938 - - 18,938
Task 8 - - - - -
Grand Totals $ 7,469 | % 18,538 3 - $ 26407
. . Quarter § Quarter & Quarter 7 Quarter 8 Year2
Tasks QOct-Dec 2000 Jan-Mar 2001 Apr-Jun 2001 Jul-Sapt 2001 Tot_g!
Taek 1 - - - - -
Task 2 - - - - -
Task 3 - - - - -
Task 4 - - - - -
Task 5 - - - - -
Task 6 - - - - -
Tesk 7 - 26,407 - - 25,407
Teask 8 - - - - -
| Grand Totals $ - § 26,407 - $ - $ 26,407
Quarter 9 Quarter 10 Quarter 11 Quarter 12 “Year 3 Grand
Tasks Oct-Dec 2001 Jan-Mar 2002 Apr-Jun 2002 Jul-Sept 2002 Total Totals
Task 1 - - - - - 7,489
[Task 2 - - N N . -
Task 3 - - - - - -
Task 4 - - - - - -
Task 5 < - - - - -
Task B - - - - - -
Task 7 - 26,407 - - 24,407 71,752
Task 8 - - 7574 7,574 15,948 15,148
Grand Totals 5 - $ 26,407 7,578 | § 757405 41,8565 54,369
Il —01901 2
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UNIVERSITY OF CALIFORNIA, DAVIS

BERKELEY * NAVIS * TRVINE » |,O5 ANGELES * MIVERSIDE * SAN DIEGD - SAN FIMANCISCO SANTA BARDARA * SANTA CRUZ
N

OFFICE OF THE VICE CHANCELLGR FOR RESEARCH 410 Mrek Hall, One Shiglds Avenue

Hyee@ucdavis.edu - DAVIS, CALIFORNLA 95616-8671
ogmwikn g andavis edu

(530) 752-2075

FAX; (530)752-5432

APR 05 %530

Ms. Lynn Deetz

Sponsored Projects Office

336 Sproul Hall, Mail Code 5940
University of California -
Berkeley, CA 947205940

Dear Ms. Deetz:

Research Proposal Entitled
‘Assassment of Pasticide Effacts on Fish and Their Food Resourcesin the Sacramento-San Joaquin Defta”
Principal Investigator- Don Weston, UCB
Collaborating Principal investigator- Inge Wernear, UCD

We are pleased to forward concurrence of the planned involvement of UCD personnel and facilities in the reference
proposal. The research efforts here will conduct under the supervigion of Inge Werner.

If the referenced proposal resulis in funding, we shall expect to receive support fro.m UCB in accordance with the
policy an multipie campus projects pursuant 1o Contract and Grant Memo No. 84-34 Supplement 1, dated May 3,
1¢B885.

Sincerely,

Tl N
: ce i
gts & Grants Analy st

Enclosures
[+ |. Werner
B.l. Osburn

Il —019013
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United States Department of the Interior

11.S. GEOLOGICAL SURVEY

Water Respurces Dtvision
California Diatrict
Office of the District Chief
‘Placer Hall, 5000 J Street, Siite 2012
Sacramento, California 95819-6129
(916) 278-3000 Fax (916} 278-3070
http: //water.wr.usgs.gov

April 8, 1999
Ms. Lynn Deetz
Sponsored Projects Office
University of California
336 Sproul Hall
Berkeley, California 94720-5940

Dear Ms. Deetz:

This letter confirms discussions between our respective staffs, concerning a new cooperative study
involving the University of California (UC) and the U.S. Geological Survey (USGS) beginning in
Federal Fiscal Year (FFY) 2000 (October 1, 1999 to September 30, 2000),

The USGS is pleased to collaborate with the UC on the project "Assessment of Pesticide Bffects
on Fish and their Food Resources in the Sacramento-San Joaquin Delta”. The estimated cost of
1SGS work proposed during FFY?s 2000-2002 is $473,000. A detailed budget is enclosed
identifying costs associated with the various elements of work.

If this collaborative work is agreed upon, the USGS will require a signed agreement before work
can proceed by the USGS.

If you have any questions concerning this program, please contact Kathy Kuivila, in our.

Sacramento Project Office, at (916) 278-3034.

Sincerely,

Oaes P Rl

~ Michael V. Shulters
District Chief

Enclosures

ec: Dr. Donald Weston, Department of Integrative Biology, University of California,
3060 Valley Life Sciences Building, Berkeley, California 94720-3140

I —01901 4
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WICHITA STATE UNIVERSITY

Office of Research Administration

April 7, 1999

Ms. Lynn Deetz

- 8ponsored Projects Office
University of California
336 Sproul Hall
Berkeley, CA 94720-5940

Dear Ms, Deetz:

Wichita State University agrees to participate with the University of California-Berkeley in the
proposal being submitted to CALFED Bay-Delta Program Office entitled Assessment

of Pesticide Effects on Fish and Their Food Resources in the Sacramento-San Joaquin Delta. If
a grant is awarded, Wichita State University will accept 2 subcontract to perform the work
outlined in the proposal subject to all established regulations and procedures.

Wichita State University pledges the value of the second year of Dr. Lydy’s EPA EPSCoR. grant,
Evaluating the Effects of Pesticide Mixtures to Aquatic Organisms: Mechanisms of Synergistic
Toxicity, in the amount of $134,710, as in-kind support of the proposed work.

Sincerely,

.MQ.;?H

Gerald D. Loper
Agsociate Vice President for Research

GDL:erm
attachment

Wichita State University, Wichéta, Kansas 67260-0007 Telephone: (316) 78-3285  Fax: {316) 978-3750
Il —019015
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April 9, 1999

Ms. Lynn Deetz
Sponsored Projects Office
University of California
336 Sproul Hall

Berkeley CA 94720-5540

Dear Ms. Deetz

DeltaKeeper is pleased to be a collaborator taking part in the project sponsored by University of
California as the Assessment of Pesticide Effects on Fish and their Food Resources in the
Sacramento-San Joaquin Delta. DettaKeeper has worked extensively during the last year with the
U.C. Davis Aquatic Toxicology Laboratory on a Calfed-funded project to establish baseline data
for toxicity in the Delta. We are delighted to support continuation of this important work by
providing monitoring and data analysis support to the University of California and other
collaborators. We look forward to working on a highly successful project.

Sincerely,
Michael Lozeau

Executive Director

cc: Marsha Mather-Thrift Development Director
Bill Jennings, DeltaKeeper. T

415 561 2299

Presidio Building 1004 . : ' fax 415 561 2290

PO 'Box 20921 1-800-KEEP-BAY

San Francisco, CA 84129-0821 Printed on recycled papar &» wivw., sfbaykeeper.org
Il —019016
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United States Department of the Interior

FISH AND WILDLIFE SERVICE

Sacramento-San Joaquin Fisheries Resource Office
4001 North Wilson Way, Stockton, CA 95205-2486
20%-946-6400 voice, 209-946-6002 fax

April 2, 1999

Dr. Donald Weston

University of California Berkeley
1301 South 46™ Street, Building 112
Richmond, CA 94804

Dr. Weston;

Thank you for contacting the U.S. Fish and Wildiife Service concerning your study on
the assessment of pesticide effects on fish and their food resources in the Sacramento-San
Joaquin Delta. The importance of juvenile salmon prey availability and toxicity is of
interest to the U.8. Fish and Wildlife Service.

Because this information may be of value in the protection and rehabilitation of chinook
salmon, the Service is willing to accommodate your field collection and technical
expertise needs during the course of your study. Several of the sampling locations
indicated in your draft proposal are part of the U.S. Fish and Wildlife Service’s ongoing
juvenile chinook monitoring program. If your project is selected, we are willing to assist
you with the collection of fall run juvenile salmon for the purposes of stomach analysis at
these ongoing monitoring sites. Depending on current take restrictions and permitting
requirements, listed species such as delta smelt, winter run chinook, and steelhead may be
more difficult to obtain. The Service also is willing to provide some technical expertise
on a limited basis.

If you should have any more questions, please don’t hesitate to contact the Stockton

Fishery Resource Office at (209) 946-6400.

Sincerely,

Sy P
Jeffrey McLain :
Supervisory Fishery Biologist

Il —019017
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UNIVERSITY OF CALIFORNIA, DAVIS

y

£ | 3 .
BEREELEY « DAVIS » IRV'[NE » LOS ANGELES « RIVERSIDE « SAN DIEGO « SAN FRANCISCO l = SANTA BARBARA « SANTA CRUZ

COLLEGE OF AURECULTURAL AND DEPARTMENT OF ENTOMOLOGY

ENVIRONMENTAL SCIEMCES ! ONE SHIELDS AVENUE

AGRICULTURAL EXPERIMENT STATION DAVIS, CALIFORNIA 95616-8584
(5300 752-0475 .
FAZ: (330) 752-1537

April 7, 1999

- Dr. Don Weston
University of California
1301 S. 46th St., Bldg. 112
Richmond, CA 94804

Dear Dr. Weston:

This letter is written in support of the project entitled “Assessment of Pesticide Effects on Fish
and their Food Resources in the Sacramento-San Joaquin Delta” by Drs. Don Weston, UC
Berkeley und Inge Werner of the UC Davis Aquatic Toxicology Laboratory to CalFed. We are
enthusiastic about providing immunoassays for the analysis of pesticides or their metabolites to
their laboratory. My laboratory has been involved in the development of immunoassays for
pesticides and pesticide metabolites for a number of years. The technology has been shown to be
quantitative, adaptable to the Field and is especially suited to the analysis of a large number of
samples, such as may be generated in the proposed ecoloxicology study. To transfer this
‘technology to users, such as the Aquatic Toxicology laboratory, is a major goal of our work.
Thus we will provide both reagents and training in their use.

Our past collaborations, in which we have transferred assays for molinate and thiobencarb 1o the
Aquatic Toxicology Laboratory, have been rewarding and we are pleased to continue these
collaborations with Dr. Werner on the proposed project.

Sincerely,

_, STOra ﬁ#@?ﬂﬂ-ﬂ

N{f”—‘

Bruce D, HHammock
Professor of Entomology

530-752-7519 telephone / 530-752-1537 fax / BDHAMMOCK@UCDAVIS.EDU Internet address

Il —0190138
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Oﬂieu Eh""u*
g; E- UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
%, é:f REGION 1X

"y I
¢ prat 75 Hawthorne Street

San Francisco, CA 94105-28M1

April 14, 1999

Dr. Donald Wesion

University of California, Berkeley
1301 8. 46th 5t., Bldg. 112
Richmond, CA 54504

Dear Dr. Weston,

T am writing in support of the research proposal entitled “Assessment of pesticide effects on fish
and their food resonrces in the 8acramento-San Joaquin Delta™ This three year project to
evaluate the presence of significant amounts of pesticide residues in the Sacramento and San
Joaguin Rivers and Delta using both standard and indigenous test species wonld be a highty
valued research benefit to protecting aquatic resources in California. A paramount strength of
this research proposal is it addresses the link between pesticides exposures based on previous
menitoring and toxicological response data with additions] studies with standard and indigenons
species to further assess biomarker endpoints such as suppressed immune system esponses with
real world exposures based on in-situ testing. In addition, 1 can provide collaborative data
examining the interactive toxicological responses of survival and behavioral responses of
insecticides exposures to both the standard fish species and an indigenous fish species to cohance
this research project. :

The research has several advantages: (1) the research project has a demonstrated need and benefit
to assist in achieving the CALFED goals, (2) the research will be conducted by a well balanced
tesm of academic, government and private sector nationally known scientists with lots of previous
experience and knowledge in directly in this ficld and (3) the project utilizes a sound scientific :

approach and standard test methods. I urge its full fomding. B

Sincerely,

Debra L. Denton
Environmental Scientist
USEPA Region 9 Toxicity Coordinaior

Prinied on Recveled Paper

Il —019019
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04713799  20:43 FAX 830 758 2348 MOYLE CONSULTING feal

UNIVERSITY OF CALIFORNIA, DAVIS

BEPEELEY - DAVIS - TRVINE - LOS ANGELKS » RFVERSIBE - BAM DIEGD - 5AN FRANCISRGO SAMTABARBARA + SANTA CRUT

CNALLRAE OF AGRICULTURAL ANT ! DEPARTMENT OF WILDLIFE, FISH AND CONSERVATION BIOLDGY
. ENVIRONMENTAL SCTENCRS DNE SHIFL DS AVENLE .
| ALIRICULTURAL EXPERIMENT STATION DAVTS. CALIFORNIA 95616-8751

COOPERATTWE EXTENSION. Fax, (930) 1525154

13 April 1999

CALFED Bay-Delta Program
1416 Ninth St
Sacramento CA 95814

Dear Collcagues:

This letter is written in support of the project entitled "Asscsgment of pesticide effects on fishand
their foud Tesonrces in the Sacramento-San Joaguin Delta” by Dr. Don Westen and his
interdisciplinery team of university scientists, the USGS and Deltakeeper, a non-profit.
orgegization. I am enthusiastic about their approach to angwering the important question of how
pesticides end mixtures of pesticides influence populations of native fish species such as chinook
salmon, and their food resources. The combination of ecological tools with standard toxicity
testing end modern malecular techmiques will enable them to detect acute as well as chronic

effects, which will yield important information for both the scientific community and regulatory
agencies.

This is the kind of research that needs 1o be done in order to develop a proper ecosystemn recovery
plan for the estuary, The information should be useful in formuleting adaptive management
strategies.

Sincerely,

Peter B. Moyle
Professor
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" UNEVERSITY OF CALIFORNIA, DAVIS

RERKELEY - DAVIS = [RVINE = L35 ANGELER - RIVERMIDE - SAN IR0+ SAN FRANCIRCGO EANTA BARRARA - ';ANT:‘\ CRL7

DEPARTMENT OF ENVIRONMENTAL SCJENCE AND POLICY ONE SHIELDS AYENUE
DAVIS, CALIFORNIA 25616-8576

Dr. Don Weston
University of California
Richmond Field Station
1301 5. 46th St Bidg. 112
Richmond, CA Y4204

Fax: (510) 643-6264 _
15 April 1999

Dear Dr. Weston,

This letter is written in support of the proposed projuct entitled "Assessment of Pesticide Effects -
on Fish and Their Fond Resources in the Sacramenta-San Joaquin Detta” on which you, as
Principal Investigator, will work with an interdisciplinary team of university scientists, the USGS
and Deltakeeper, a non-profit organization,

Our own team recently embarked on a study of the food resources for secondary production in the
Sacramento-San Joaquin Delta. This research is supported by & CALFED Category Li§ grent, as
well as hy the USGS and Center for Ecological Health Research at UC Davis, The goals of this
project are to identify the sources, quantity and quatity of organic matter and its availability to
secondary producers in different Delta habitats. While our study evaluates the nutritional quality
of Delta habitats for primary consumers, it is nat specificelly designed to assess the effects of
toxins on habitat quality for secondary production, nor will it answer the question of how
dissolved organic matter influences toxicity of these compounds. Understanding the effects of
pesticides on resident consumers in the Delta such es native fish, znoplankton and benthic
invertebrares is an essential part of 4 compiete evaluation of Delta habiats for these oTganisms
and the implementation of effective management straogies.

We believe that the proposed study on pesticide offects in the Dela will yield highly usefui
information. The combination of ecalogical ools with standard toxicity testing and modem
molecular techniques will allow detection of acute as well as chronic effects, yielding important
information for hoth the scientific community and regulatory agencies. Further, the proposad
smdy complements our own study in various aspeets.

We therefore strongly support yaur proposal and look forward to collaberation on these 155ues.

Sincerely,
Alan JassBy
Research Ecologist
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WR - ESO ID:916-227~7554 APR 15°99  7:58 No.00Z P.0Ol
“ETATE G CALIFORNIA -- THE RESDURCES AGENCY GRAY DAVIS, Governor

DEPARTMENT OF WATER RESOURCES
ENVIRONMENTAL SERVICES OFFICE

=761 8 STREET .

SACRAMENTD, CA 26B18-7D17

To Wham It May Concern:

This is a letter of support for & proposal to conduct an assessment of pesticide
affects on fish and their food resources in the Sacramanto-San Joaguin Dslia.
The impacts to flsheries in the San Francisco Bay-Delta system are generally
considered to be the result of the cumulative impacts of multiple slressors. Some
stressors, such as water divarsion impacts, have been extensivoly studied.

Other stressors, such as effacts of toxic compounds, have been less axiensively
studied. As you know, it is impossible to assess the importance of any potential
stressor without appropriste data on its environmental effects. The relative
impact of contaminants on local invertebrates commonly utilized as prey by
fishes in the delta is unknown. If funded, this study would heip fill this information
gap.

The praposed study will provide;

» Easeline data on the susceptibility of locally important prey invertebrates fo
commonly used toxi¢ substances .

« Fiald data on the actual toxicity of delta water samples to chinock salmon and
inverisbrates commeonly saten by saimen and other fishes

« Important information on “real-world” ineractions of toxic substances with
each othar as wall as with carbon sources present in delta water. This will
allow for greater canfidence in the interpratation of toxicity data.

CALFED would benefit from the comprehensiva toxicity dataset this study will
provide. A broad information base is essential for making informed and
appropriate decisions regarding restoration of natural resaurces in the 8an
Francisco Bay-Deita ecosystem.

Matthew L. Nobriga -
A AR
Pty
W A S %
Environmental Spaciagllg
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LOCAL NOTIFICATION

The following letter has been sent o the County Board of Supervisors and the County Planning
Department in Contra Costa, Merced, San Joaquin, Solano, Stanisiaus and Y olo counties.

Dear Sirs:

The University of California, Berkeley is submitting a proposal io CALFED enlitled
" Assessment of Pesticide Effects on Fish and Their Food Resources in the Sacramento-San
Joaquin Dehta®. CALFED has requesied that all investigators submitting proposals to CALFED
notify the Board of Supervisors and Planning Departments in counties in which work will be
conducted. This letter serves to provide that notification. :

The proposed project is a collaborative effort among investigators at the University of
California, US Geological Survey, Deltkeeper, Wichita State University, and with sampling
assistance provided by the US Fish and Wildlife Service. We are studying the toxicity of
pesticides in surface waters to resident invertebrate species and the fish which feed upon them,
particularly chinook salmon. Part of the proposed work invalves collection of samples throughout
the Delta, Sacramento and San Joaquin Rivers and their tributaries, and it is possible that we may
be collecting from water bodies within the boundaries of your county. Work to be done on site
includes collection of water samples, placement of cages containing salmon or invertebrates ina
creek or river for short periods, and fish seining done in conjunction with US Fish and Wildlife
Service as part of their regular monitoring program.,

CALFED will make the funding decisions later this summer, and if our study is funded,
work will be performed from fall 1999 through fall 2002. If you have any questions please cal}
me at 510-231-5626.

Donald P. Weston

The following letter has been sent to the Delta Protection Commission and Bay Conservation and
Development Commission

Dear Sirs:

The University of California, Berkeley is submitting a proposal to CALFED entitled
" Assessment of Pesticide Effects on Fish and Their Food Resources in the Sacramento-San
Joaquin Delta". CALFED has requested that all investigators submitting proposals to CALFED
notify the Commission of the proposed work. This letter serves to provide that notification.

. The proposed project is a collaborative effort among investigators at the University of
California, US Geological Survey, Deltkeeper, Wichita $tate University, and with sampling
assistance provided by the US Fish and Wildlife Service. We are studying the toxicity of
pesticides in surface waters to resident invertebrate species and the fish which feed upon them,
particularly chinook salmon. Part of the proposed work involves collection of samples throughout
the Delta, Sacramento and San Joaquin Rivers and their tributaries. Work to be done on site
includes collection of water samples, placement of cages containing salmon or inveitebrates ina
creek or river for short periods, and fish seining done in conjunction with US Fish and Wildlife
Service as part of their regular monitoring program,

CALFED will make the funding decisions later this summer, and if our study is funded,
work will be performed from fall 1999 through fall 2002. If you have any questions please call
me at 510-231-5626.

Donald P. Weston
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Seate of California DEPARTMENT OF WATER RESOQURCES - ' The Resources Agency

Agreement No.

Exhibit

STANDARD CLAUSES -
INTERAGENCY AGREEMENTS

Audit Clanse. For contracts in'excess of $10,000, the contracting parties shall be subject to the examination
and audit of the State Auditor for & period of three vears after final payment under the contract.
(Government Code Section 8546.7).

Availability of Funds. Work to be petformed under this contract is subject to availability of funds through
the State’s normal budget process.

Interagency Payment Clause. For services provided under this agreement, charges will be computed in
accordance with State Administrative Manual Section 8752 and 8752.1.

Termination Clause. Either State agency may terminate this contract upon 30 days advance written notice.

The State agency providing the services shall be reimbursed for all reasonable expenses incurred up to the
date of termination.

Severability. If any provision of this Agreeraent is held invalid or unenforceable by any court of final
jurisdiction, it is the intent of the parties that all other provisions of this Agreement be construed to remain
fully valid, enforceabie, and binding on the parties, .

.YZK Language. The Contractor warrants and represents that the goods or services sold, leased, or licensed

to the State of Califomia, its agencies, or its political subdivisions, pursuant to this Agreement are “Year
2000 compliant” For purposes of this Agreement, a good or service is year 2000 compliant if it will continue
to futty function before, at, and after the Year 2000 without interruption and, if applicable, with full ability
to accurately and unambiguousty process, display, compare, calculate, manipulate, and ctherwise utilize date

information. This warranty and representation supersedes all warranty disclaimers and limitations and all -

limitations on liability provided by or through the Contractor.

DWR 4187 (REV. 1/99)

I —0190214

[-019024



- GMB Approval No. 0348-0043

2. DATE SUBMITTED

APPLICATION FOR AppICalon Henwer
FEDERAL ASSISTANCE o
1. TYPE OF SUBMISSION: 3. DATE RECEIVED BY STATE Stale Application Idantifiar
Appitcation Preappiication
O Congtrugiion [ Construction

’ X HNon-Construction T Non-Congtruction

I

4. BATE RECEIVED BY FEDERAL AGENCY

Federal Identher

5. APPLIGATION !NFaRMATION

Legal Name
Tne Regents of the University of California

Qrganizational Unit
Universily of California, Berksiey: Degt. of Integrative Biology

Address (give clly, county. stae, an zip cods)
University of Caiifornia, Berkeley

Name and telsghone number of e person {0 be contacted an mattars involving this
application (give area code)

Sponsorad Projects Office Administrative Cont M
336 Sproul Hall, Alameda County Lynn Ceetz Denald P. Wesion, Ph.D.
Berkeley, CA_B4720-5840 (510) _5_4-3-6113 510-231-5628
€.- EMPLOYER IDENTIFICATION N R (EIN): 7. TYPE OF APPLICANT: [(enter appropriate lettsr in box) ||_|
) 814 slofo]z2 |4 2 13 A. State H. Independent School Dist
B . B. County I State Controlisd Insiftuticn of Higher Laammg
C. Municipal J. Privata Undversity
§. TYPE OF APPLICATION: . Tawnship K. indian Tribe
L E. Interstats L. indhvidual
E New [ Continuation 1 Revision F. Intarmunicipal M. Profit Organization

if Revislon, antar appropriate Iattans) in boxes{ss) E} E G. Special District N. Cther (Specify):

A Increase Award B. Decrease Award C. Increase Juraiicn 0. NAME OF FEDERAL AGENGY,

C. Decreasa Duration Other (spacify): CALFED

§0., CATALOG OF FEDERAL DOMESTIC
ABBISTANCE NUMBER:

11. CESCRIPTIVE TITLE OF APFLIGANT'S PROJECT:

TMLE

T2, AHEAE AFFECT2D BY PROJECT (Fitles, colntiee, states, sit.)

Contra Costs, Selano, Sacramento, & San Joaquin Counties, CA

Assessment of Pesticide Impacts on Fish and Their Food Resourcas in
the Sacramento-San Joaguin Delia

FCP-I
13. PROPOSED PROJECT: 14. CONBRESSIOMAL DISTRICTS QF:
Start Date Ending Cate a. Applicant b. Project
10/01/99 9430602 9th 9th
15. EETIMATED FLINDING: 16. 15 APPLICATION SUBJECT TO REVIEW BY STATE EXEGLUTIVE ORDER 12372 PROGESS?
a, Federal $1 ,875,561 " & YES. THIS PREAPPLICATION/APPLICATION WAS MADE AVAILABLE TO THE
STATE EXECUTIVE ORDER 12372 PROCESS FOR REVIEW ON:
b, Applicant § 155,010 .
) DATE
¢ State $
b. NO. [ PROGRAMIS NOT COVERED BY E.Q. 12372
4. Loceal $ .
[ ORPROGRAM HAS NDT BEEN SELECTED BY STATE FOR REVIEW
e Qther [ )
f. Pregram lncome 3 17. I3 THE APPLICANT DELINGUENT QN ANY FEDERAL OEEB17
g TOTAL $2,030,571 [ ves if “Yes," ettach &n explanation. B No
8- T0 THE BEST GF MY KNOWLEDGE AND BELIEF, ALL DATA IN THIS APPLICATIONIPREAPFLICATION ARE TRUE AND CORRECT THE DOGUMENT HAS BEEN DULY

AUTHORIZED BY THE GOVERNING BODY OF THE APRLICANT AND THE APPLICANT WHL GOMPLY WITH THE ATTACHED ASSURANCES IF THE ASSISTANCE IS AWARDED
3. -Typad Name ol Auihonized Rsprssemalwa b. THe ¢. Talephione number
f Lynn Deetz Senior Research Admintstrator (510) 643-6113
dy Signaturs of Authorized Rapresantatwe e, Da Sngned/
v Siandard Form 424
Preagribed by OMB Circular A-102
Authorized for Local Reproduction
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920610

9206 1L 0—

BUDGET INFORMATION — Nen-Construction Programs

Doneld P. Weston, Ph.D.
Univarsity of Calformia, Berkeley

OMB Approval Ne. 0348-0044

7. _Program incoms

Grant Program Catalog of Federal Estimzated Unabligated Funds Naw or Revised Budgst
Funciion L) tic Assi
ar Activity Number Fadaral Non-Fedesal . Federal Non-Fadesal Total
{a) (b) {c) (2] {e} (1 - fa)
1._Ecosystam Restaration Program 3 ] $ 1,875,561 | § 20,3001 % 1,805,861
2.
3.
4.
GRANT PACGIAM, FUNGTION OR ACTVTY TOTAL
6. Object Ciass Categories (1) Total Project {2} (3} . [4} {5) {6)
2 _Persomel 217,390 0 c 0 [t] 217,390
h. Frirgye Bonefits 40,942 0 g 4] Q 40,042
c. Travel 4,950 0 Q 0 4] 4,950 |
d. Rent 14,000 1] a a [¢) 14,000
e. Supphes 33,000 0 V] 1] 0 32,000
1. Confractusl 1,356,360 J4] 0 0 & 4,356,360
. _Construction 0 s} 0 1] g 1]
h. Other 20,100 0 Q 1] o 2¢, 106
i. Total Direct Charges (Sum of 6a - Eh) 1,685,742 0 a a 0 1,685,742
j._Indirect G 5 189,819 0 O Q0 1] . 186,818
k. TOTALS {Sum of & Qnd &) 1,875,561 | § - % - $ - 5 - 3 1,875,581
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U.3, Dapartment of the Intericr

Certifications Regarding Debarment, Suspension and
Qther Responsibility Matters, Drug-Free Workplace
Requirements and Lobbying

1

Persons signing this form should refer fo the regulations Certification Regarding Debarment, Suspension, Ineligibity
referanced below for complete instructions: . and Voluntary Exelusion - Lower Tier Covered Transactions -

! {See Appandix 8 of Subpart O of 43 CFR Part 12.)
Certification Regarding Debarment, Suspension, and Other )
Responsibility Matters - Primary Covered Transaclions - The Cerification Regarding Drug-Free Workplace Requiremants -
prospective primary participant further agrees by Alltemate |. {(Grantees Other Than Individuals) and Alternate
submilting this proposai that it will include the clause il. (Grantees Who are Individuals) - (See Appendix C of
titlad, "Certification Regarding Debarment, Suspension, Subpart D of £3 CFR Part 12)
Ineliglbitity and Voluntary Exclusion - Lower Tier Covered ) . . ) .
Transaction,” provided by the department. or agency Slgr_lalurg on !}'us form provides for compliance with
entering Into .this coverad transaction, without certification requirements under 43 CFR F_’ans 12 and 18: The
modification, In all [ower tier covered transactions and in certifications sha¥l be treated as a material representation of

all solicitations for lower fier covered transactions. See  f2¢t upon which seliance will be placed when the Department
‘below for language 1o be used; use this form for certification of the Interior determines to award the covered transaction,
and sign; or usa Department of the Interior Form 1854 (DI- grant, cooperative agreement or loan.

1864). (See Appendix A of Subpart D of 43 CFR Part 12.)

PART A: Certification Regarding Debarmant, Suspension, and Other Responsiblitty Matters -
Primary Covered Transactions

CHECK¥IF THIS CERTIFICATION IS FOR A FRIMARY COVERED TRANSACTION AND 15 APPLICABLE,
(1) The prospeciive primary participant cerlifies to the best of its knowledge and belief, that it and its principals:

(@)  Are not presently debarred, suspended, proposed for debarment, declared ineligible, or voiuntarily excluded from
cavered transactions by any Federal department or agency:

(b)  Have notwithin a thres-year period preceding this proposal been convicted of or had a civil judgment rendered against
them for commission of fraud or a criminal offense in connection with obtaining, altempting to oblain, or perferming
a public (Federal, State or local) transaction or contract under a public transaction; violation of Faderal or State
antitrust stalutes er commission of embezzlement, theft, forgery, bribery, falsification or destruction ofrecords maxing
false stalements, or receiving stofen praperty;

(e}  Are not presently indicted for or otherwise criminally or civilly charged by a governmentzl entity (Fedaral, Stale or

local) with commission of any of the offenses enumerated in paragraph (1)(b) of this cerification; and

{d)’ Have not within a three-year period preceding this epplication/proposat had one or mare public transactions (Federal,
" State or local) terminated for cause or default.

' (2) Where the prospactive primary participant is unabla to certify ta any of the staiements in this cerlification, such prospective
participant shall atiach an explanation to this proposal.

PART B: Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion -
Lower Tier Covered Transactions

CHECK__{F THIS CERTIFICATION IS FOR A LOWER TIER COVERED TRANSACTION AND IS APPLICABLE

(1) The prospective lower tier participant certifies, by submission of this proposal, that neither 1 nor its principals is presenlly
debarred, suspended, proposed for debarment, declared ineligible, or voluntarily exciuded from participation in thes
transaction by any Federal depariment or agency.

{2} Where the prospedti ;lower fier particlpant is unable 1o certify to any of the statements in this cenification, such prospactive
participant shalt attach an explanation {o this proposal.

This fors crmpwbidatas G195, Dh1351
DL 1955, DI 1550 aad 011 353)
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PART C: Certification Regarding Drug-Free Workplace Requirements

CHECK__IF THIS CERTIFICATION 1S FOR AN APPLICANT WHO IS NOT AN NDIVIDUAL,

Allernate 1. (Grantees Other Than tndividuats)

A. The grantee certifies that i will or continue to provide a drug.free workplace by-

(a)

()

(<

{d}

(8]

U]

(g}

Publishing a statemant notifying employeas that the umiawful manufacturs, distribution, dispensing, possession, oruse
of a controlied subslance is prohibited in the grantee’s workplace and specifying the aclions that will be taken against
employess for violation of such prohibition

Establishing an ongoing drug-free awareness program to inform employees aboyl—

(1) The dangers of drug abuse in the workplaca:

(2)  The grantee's palicy of maintaining a drug-free waorkpiace;

(3} Any avallable drug counseling, rehabilitation, and employee assistance programs: and

(4} The penaities that may be imposed ugon employess for drug ebusae violations occuring in the workplace;

Making it a requirernent that each emplayee to be engagad in the performance of the grant be given a copy ¢f the
statement required by paragraph (a); ,

Notifying the employea in the statement required by paragraph (a) that, as a condition af employment under the grant,

the employee will -

(1) Abide by the tarms of the statement; and

(2} MNotify the employer In writing of his or her convicticn for a viotation of a criminal drug statute aecurring in the
workplace no later than five calendar days zafter such conviction:

Nofifying the agency in writing, within ten calendar days after receiving notics under subparagraph {d){2} from an
employee or otherwisa receiving actual notice of such conviction, employers of convicted emplayees must provide
notice, including position tille, 1o every grant officer on whose grant aclivity the convicteq employee was working,
unless the Federal agency has designated & central point for ths receipt of such rotices, Natice shall include the
identification numbers{s) of each affacted arant;

Taking one of the following actions, within 20 calendar days of receiving nolice under subparagraph (d)(2), with

respect to any employee who is so convicted --

(1) Taking apprapriate personnel action against such an employee, up to and intuding lermination, consistent with
the requiremants of the Rehabilitation Act of 1073, as amended; or

{2) Requiring such employee to participate satisfactorily in a drug abuse assistance ar rehabilitatien program
approved for such purposes by a Federal, State, or local health, law enforcamant, or ather apprepriate agency,

Making a good fafth effort 1o continus to mainlain a drug-free workplace Ihrough implementation of paragraphs (a)
{b), (), (d), (&) and (1.

E. The grantee may inser in the space provided below the site(s for the pPerformance of wark done in connection with the
specific grant:

Place of Performance (Street address, city, county, state, zip coda)

Check if there are workpiaces on file that are nat identified herg

PART I Certification Regarding Drug-Free Workplace Requirements

CHECK _IF THIS CERTIFICS TION 1S FOR AN APPLICANT WHDQ 1B AN INDRIOUAL.
2

Alternale Il (Grantees Who Are Individuals)

(a)

(o)

The grantee certifies thal, as a condition af the grant, he or she will not engage in the unlawful manuizcture,
distribution, dispensing, Passession, of use of a centrolled substance in condugling any activity with lhe grant;

If convicted of a criminal drug offense resulling from a violation occurring during the conduct of any grani activity, he
ar she will repor the conviction, in writing, within 10 calendar days of the conviction, 10 1he grand officer or other
designee, unless the Federai agency designates a central pairl for the receipt of sueh nofices. When notica is made

ta such a central paint, it shall include the identification number(s) of each affected grant
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PART E: Certification Regarding Lobbying

Cactification for Contracts, Grants, Loans, and Ceaparative Agreernent.s

CHECK__ IF CERTIFICATION IS FOR THE AWARD OF ANY OF THE FOLLOWING AND
THE AMOUNT EXCEEDS $100,000: A FEDERAL GRANT OR COOPERATIVE AGREEMENT,
SUBCONTRACT, OR SUBGRANT UNDER THE GRANT OR COOPERATIVE AGREEMENT,

CHECK___IF CERTIFICATION IS FOR THE AWARD OF A FEDERAL
LOAN EXCEEDING THE AMOUNT OF $154,000, OR A SUBGRANT OR
SUBCONTRACT EXCEEDING 3100,000, UNDER THE [LOAN.

" The undersigned certifies, to the best of his or her knowledge and belief, that:

(1) Mo Federal appropriatad funds have been paid or will be paid, by or on behalf of the undersigned, to any person for

@

(]

influencing or attempting to influence an officer or employee of an agency, a Member of Congress, and officer or employee
of Cangress, or an emplayee of a Member of Cangress in connection with the awarding of any Federal contract, the making
of any Federal grant, the making of any Federal loan. the entering into of any cooperative agreement, and the extansion,
centinuation, renewal, amendment, or madification of any Federal contract, grant, loan, or cogperative agreement.

ifany funds other than Federal appropriated funds have been paid or will be paid ta any person tor influencing or atempting
to influence an officer or employee of any agency, a Member of Congress, an officer or employee of Congress, or an
employee of a Member of. Congress in connection with this Federal contract, grant, loan, of cooperative agreement, the
undersigned shall complete and subrmit Standard Form-LLL, "Disclosure Form to Raport Lobbying,” in accardance with its
ingtructions.

The undersigned shal! require that the language of this certification be included in the award documents far all subawards

at all tiers (including subcontracts, subgrants, and contracts under granis, loans, and cooperative agreements) and that all
subrecipients shall certify aceordingly.

This certification is e material representation of fact upen which relidnce was placed when this transaction was made ar sntared
into. Submission of this certification is a prerequisile for making ar entering into this transaction impased by Seclion 1352, title

.31, U.S. Code. Any person who fails to file the required certification shall be subject to a eivil penalty of not less than $10.000
-and not more than 100,000 for each such faflura.

As the authorized certifying official, | hereby certify that the above specified cergifications are true.

SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL A
. n B Daste
TYPED NAME AND TiTLE Sanlor Fgecarh 2

o Y[ 1<]49
{ v
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. OME} Appraval No, % _-g
& ASSURANCES - NON-CONSTRUGCTION PROGRAMS o

3ublic reporting burden for this collection of informalion is estimated to average 15 minutes per response, intluding time for reviewingl 4
nstructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collaction of| .
nformation. Send comments regarding the burden estimate or any ather aspect of this collection of informatian, including suggestions for|.

-educing this burden, to the Office of Management and Budget, Paparwork Reduction Project (0348-0040), Washington, DC 20503,

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET.
SEND IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY. :

MNOTE: Cerain of these assurances may not be applicable to your project or program. If you have questions,
awarding agency. Further, certain Federal awarding agencies may raquire applicants

3 the duly authorized reprasentative of the applicarit, | certity that the applicant:

1.

2. Will give the awarding agency, the Comptroller General abuse; (f) the Comprehengive Alcohol Abuse and
of the United Stales and, i appropriate, the Stats, Alconolism Prevention, Traatment and Rehabilitation
through- any authorized representative, access to and Act of 1970 {P.L. 91-618), as amended, ralaling to
the right to examire all records, books, papers, or rondiscriminatior on the basis of alcohal abuse er
documents related to the award; and will establish a alcoholism; (g) §§523 and 527 of the Public. Health
proper accounting system in accordance with generally Service Act of 1912 (42 1).8.C. §5290 dd-3 and 290 se
eccepted accounting standards or agency directives. 3), as amended, relating lo confidentiality of alcohol

and drug abuse patient records; {h) Title VIl of the

3. Will establish safeguards to prohibit employeas from Civil Rights Act of 1968 {42 U.S.C. §63801 st s8q.), as
using their positions for a purpose thal constitutes or amended, relating. to nondiscrimination in- the sale,
presents the appearance of personal or organizational rental or finanging of housing; () any ether
conflict of imerest, or personal gain. nondis¢rimination- provisions in the specific statute(s)

: under which application for Federal assistance is baing

4. will initiate and complete the work within the applicable made; and, (j} the reguirements of any other
time frame after recelpt of approval of the awarding nondiscrimination statute(s) which may apply 1o the
agency. o application.

§. Wil comply with the Intargovernmental Personnal Act of Wil comply, or has already complied, with the
1970 (42 U.5.C. §§4728-4763) relating to prescribed requirements of Tltles |l and 1! of the Uniform’
Standards for merlt systems for pregrams funded under Ralocation Assistance and Real Propery Acquisition
ong of the 19 slalutes or regulations specified in Policies Act of 1970 (P.L. 91-646) which provide for
Appendix A of OPM's Standards for a Merit System of fair and eguitable treatment of persons displaced or
Persannel Administration (8 C.F.R. 900, Subpart F). whose praperty is acquired as a result of Fgderal or

. : federally-assisted programs. Thase requirements apply

6. Wil comply with all Federal statutes relating to to all interests In real properly acquired for project

is the case, you will be notified. E

Has the legal authority to apply for Federal mssistance
and the institutional, manageria and financial capability
(including funds sufficient to pay the non-Federal share
of project cosl) to ensure proper planning, management
and completion of the project described in this
application.

nondiscrimination. These include but are not limitsd to:
(a) Titie VI of tha Chvil Rights Act of 1964 (P.L, 88-3562)
which prohibits discrimination on the basis of race, coler
or national origin; () Title 1X of . the Education
Amendments of 1972, as amended (20 U.5.C. §§1681-
1683, and 1885-1686), which prohibits discrimination on
the basis of sex; (¢} Section 504 of the Rehabilitation

wious Editlon Usable

Authorized for Local Reproduction

Act of 1973, as amended (28 U.8.C. §794), which

prohibits discrimination on the bazsis of handicaps; (d)
tha Age Diserimination Act of 1875, as amended (42

U.S.C. §5§5101-6107), which prohibits discrimination )

on the basis of age; (e) the Drug Abuse Office and
Treatment Act of 1972 (P.L. 92-255), a§ amendad,
relating fo nondiscrimination on the basis of crug

purpeses regardiess of Federal participation in
purchases.

Will comply, as apgplicable, with provisions of the
Haich Act (5 U.S.C. §§1501-16509 and 7324-7328)
which jimit the political activities of employses whose
principal employment activitles are funded in whole or
in pant with Federal funds.

Standard Form 4248 (Rev. 7-97)
Prescribed by OME Circular A-102
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o

g, Wilt comply, as applicabie, with the provisions 61 the Davis-

Fats

Wil comply with the Wild and Scenic Rivers Act af

12,
Bacon Act {40 U.5.C. §§278a to 278a-7), the Copeland Act 1968 (16 U.5.C. §§1271 et s8q.) ralated to protecling
(40 U.5.C. §276¢ and 18 U.5.C. §874), and the Contract components or polential components of the national
Work Hours and Safety Standards Act (40 U.S.C. §§327- wild and scenic rivers system. '
333}, regarding labor standards for federaliy-assisted :
construction subagreements. : 13, Wik assist the awarding agency in assuring compliance
. : with Section 106 of the National Historic Preservation
10. WIi comply, it appiicable, with flood insurance purchase Azt of 1966, as amended (16 U.5.C. §470), EO 11593
requirements of Section 102(a) of the Flood Disaster (identification and protection of historic properties), and
Protection Act of 1973 (P.L. 93-234) which requires the Archaeoiogical and Historic Pragservation Act of
recipienis in a spacial flood hazard area to panicipate in the 1974 (16 U.5.C. §§4€0a-1 el seq.).
program and to purchase fiocd insurance if the total cost of ‘
insurable construction and acquisitien is $10,000 or more. 14. Wil comply with P.L. 93-348 regarding the pratection of
human aubjecis invoived in research, development, angd
11. Wil comply with environmaental standards which may be related activities supported by this award of assistance.
prescribed pursuant to the foliowing: (a) institution of ’
environmental quality control measures under the National 15, Will camply with the Laboratory Animal Weltare Act of
Environmental Policy Act of 1888 (P.L. 91-190) and © 1986 (P.L. £8-544, as amended, 7 U.8.C. §§2131 el
Executive Order (EQ) 11514; (b} notification of violating seq.) pertaining to the care, handling, and treatment of
faciliies pursuant to EQ 11736; (c) protection of wetlands warm blooded animals held for research, teaching, or
pursuant to EQ 11990; (d) evaluation of flood hazards in other aclivilies supported by this award of assistance.
floodplains in accordance with EQ 11988; (¢} assurance of
project consistency with the approved State management 16. Wil comply with the Lead-Based Paint Poisoning
program develioped under the Coastal Zone Management Pravention Act (42 U.S.C. §§4801 et seq) which
Act of 1972 (16 U.5.C. §51451 &t seq.); (f) confcrmity of prohibits the use of lead-based paint in canstruction or
‘Feceral actions to State (Clean Air) implemaentation Plans " rehabititation of residence structures.
under Section 178(c) of the Clean Air Act of 1855, as : .
amended (42 U S.C. §§7401 et seq.): (g) protection of 17. Will cause to be performed the reguired finangial and
underground sources of drinking water under the Safe cornpliance eudils in accordance with the Single Audit
Drinking Water Act of 1974, as amended {P.L. 93-523), Act Amendments of 1996 and OMB Circular No. A-133,
and, (h) protection of endangered species under the *Audits of States, Local Governments. and Non-Prefit
Endangared Species Acl of 1973, as amended (P.L. 93- Organizations.”
205).
18. Wil comply with all applicable requirements of all other
Federal laws, executive arders, regutations, and policies
governing this program. :
¢ O _
SIGNATURE OF AUTHORIZED\CERTIFYING OFFICIAL TITLE
Lynn E. Destz
Somar Research Administrator
\PPLICANT DRGANIZATION DATE SUBMITTED
S TR ImTI LT CEUTOIA L{ ( )
<(as
Standard Form 4248 (Rav. 7-97) Back
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