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Executive Summary:

The Chinese mitten ctab (Eriocheir sinensis H. Milne Edwards) is a recent arrival to the Bay and
Delta ecosystem, and its establishment has generated widespread attention. This catadramous
crab has already spread over several hundred square miles throughout the freshwater and
estuarine ecosysiems of the Bay and Delta (Attachment ). In countries in which it has
established, including much of Europe, the mitten crab is known to have dramatic ecological and
economic effects (Panning 1938, Clark 1998). These effects range from erosion and collapse of
banks and levees due to the crab's burrowing activities, to interference with commercial fisheries
due to net damage and possible predation on and competition with harvested species and other
aguatic species. The Chinese mitten crab is known in its native range in Asia to carry a
debilitating human parasite, the lung fluke Paragonimus westermanii. Much of the ecology and
impacts of this crab are largely unknown for the crab in its new range here in the Bay and Delta,
As anew arrival in its early stages of invasion, with potentially devastating ecological and
econotnic impacts, the Chinese mitten crab merits immediate research attention.

This research proposal addresses the ecology and impacts of the Chinese mitten crab in
the San Francisco Bay-Delta ecosystem. This proposal has four goals: 1) monitor the abundance
and distribution of the mitten crab, 2) define habitat preferences and quantify impacts on levees
and banks, 3) using field and laboratory methods, evaluate the impacts of the mitten crab on
commercially valuable invertebrate species, 4) research the role of the mitten crab in the food
web, emphasizing impacts to endangered and commercially valuable species. This project will
take a multi-level ecological and economic approach in order to quantitatively assess the ecology
and impacts of this species in the Bay-Delta ecosystem.

The primary field site for this proposal is the estuary of the Scuth Bay and its major tributaries
{Attachment 2). We will establish five core field sites and fifiesn additional ficld sites along
these major tributaries in order to monitor mitten crab seasonal patterns in abundance,
distribution and migration, habitat preferences and areas whers the threat to bank and levee
integrity from crab burrowing activities will be the highest. We will analyze additionat data
from trawl data collected by the Marine Science Institute (MS$1), a non-profit education and
research organization that conducts continuous year-round trawls of the South Bay, in order to
compare freshwater population dynamics of the mitten crab with dynamics in the Bay.

Field enclosures will be used to examine competitive interactions between mitten crabs
and two species of crayfish, Procambarus clarkii and Pacifastacus leniusculus, Procambarus
commonly occurs with mitten crabs in the South Bay, and Pacifastacus is a valuable commercial
crayfish species in the Delta. Surveys of the crayfish and shrimp industries of northern California
will be conducted in order to assess catch damage attributable to the mitten crab on these
industries. Laboratory experiments conducted at the campus of the University of California at
Berkeley will examine the competitive interactions of mitten crabs with crayfish species. We
will conduct behavioral experiments at multiple life stages of each species to examine

- interspecific competition for dominance, food and shelter.

Feeding preference laboratory experiments will be conducted in order to assess the role
of the mitten ¢rab in Bay-Delta food webs, Crabs will be presented with food cheices including
detritus, shrimp, vegetation and aquatic insects. We will introduce the live shrimp Palaemonetes
paludosus in feeding studies in order to assess whether populations of commercially valuable
shrimp such as Palaemon and Crangon, as well as the endangered freshwater shrimp, Syncaris,
are impacted by the mitten crab. We will also conduct gut content analysis of crabs collected
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from south bay tributaries and Sonoma Creek to look for dietary preferences and determine
changes in mitten crab diets with development.

The principal investigator for this project has over 25 years of experience in the
field of aquatic ecology (Attachment 3. He will be assisted by a graduate student researcher
with significant experience in the field of ecology and natural resource management. The
applicants' propesal is supported by several agencies and organizations, including the Santa
Clara Valley Water District and MSI. Research efforts will be coordinated with the efforts of
MS5I and with the research objectives and efforts of members of the [nteragency Ecological
Project's Chinese mitten crab workgroup, a workgroup in which our laboratory participates.

The proposed research is compatible with several CALFED goals and objectives. In line
with CALFED's mission to create a plan to restore the ecological health of the Bay-Delia
ecosystem, this research will provide high-quality, quantitative research vital to understanding of
the role of the Chinese mitten crab in the health of the Bay-Delta ecosystem. This research will
provide the comprehensive monitoring, indicator development and directed research that are
called for in pages 6-11 of the Ecasystem Restoration plan (ERP). The ERP, Volume I, states
the need for development of a comprehensive monitoring, assessment and research program
(CMARP). This proposal creates a comprehensive program that addresses the response of the
Bay-Delta ecosystem to disturbance at multipls spatial and temporal scales. The CMARP
directive emphasizes the current fragmentary nature of existing monitoring and research and
calls for a comprehensive and integrated approach to this research. We have close connections
throughout government agencies, non-profit organizations and industries that will aliow us to
disseminate, communicate, and receive feedback on our project to make this work as integrated
with and appropriate to research and management needs as possible.

This proposal meets several strategic objectives defined in the ERP. The proposal
addresses the needs identified in the ERP to specifically research the interaction of the Chinese
mitien crab with the commercially-valuable signal crayfish and grass shrimp, identified by the
ERP as species targeted for maintenance and enhancement, Research will also establish impact
of the mitten crab on the California freshwater shrimp, identified by the ERP as a priority species
for population recovery and management. This proposal also answers the goals stated in the
ERP and detailed in the draft Non-Indigenous Species Management Plan to identify, delineate
and understand the mechanisms of impact of invasive species.

As mitten crab populations spread, more and more habitats and species will be affected.
Accelerated bank erosion is already visually evident among sloughs in the South Bay (Halat
1996). Government fish facilities are already heavily affected by large numbers of mitten crabs
clogging facility intakes (Scott Sigfreid, pers. comm.) The damage from mitten crabs is clearly
beginning, The more knowledge we have about the mitten crab, the better prepared we will be to
make informed decisions about its management. This proposal presents a unique opportunity to
begin early in the process of establishment of this species to quantitatively assess the ecological
and economic impacts of the Chinese mitten crab and contribute meaningfully to our knowledge
about the health of the Bay-Delta ecosystern.
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Project Description

Proposed Scope of Work:

The proposed program will use experimental field and laboratory studies, combined with
continuous monitoring data, to examine the biology, population dynamics and impacts of a
recently introduced species, the Chinese mitten crab (Eriocheir sinensis H. Milne Edwards) on
freshwater and estuarine habitats of the San Francisco Bay-Delta ecosystem.

By investigating the mitten erab's ecology and impacts, we will quantitatively address the
role of this new species in the San Francisco Bay-Delta ecosystem. This project has four goals:
1) monitor the abundance and distribution of the mitten crab throughout southern San Francisco
Bay and its tributaries, 2) define habitat preferences and quantify impacts on levees and banks, 3)
using field and laberatery methods, explore the impacts of the mitten crab on eommercially
valuable invertebrate species, 4) research the role of the mitten crab in the food web,
emphasizing impacts to endangered and commercially valuable species, This research proposal
will begin July 1999, and will be completed in the spring of 2002. Please see the attached
quarterly task schedule (Attachment 4) for a specific breakdown of research and oversight tasks,

1) Monitor abundance and distribution of the Chinese mitten crab:
We will monitor abundance and distribution in order to gather information about the
_population dynamics, habitat preferences and migration cycles of the mitten crab. We will
collect field data to assess the densities and distribution of mitten crabs in South San Francisco
Bay. Sex ratios and mean size be monitored in order to examine population sex and age
dynamics. A sample of crabs will be collected for gut content analysis (see discussion below).
Monthly data of average burrow densities and burrow entrance diameters will be collected from
three separate five meter transects of bank at five sites in South San Francisco Bay within
gradients of similar salinity and tidal influence. Two sites will be along Alviso Slough, one on
Stevens Creek, and two on Guadalupe Slough (Attachment 2). We will choose fifteen additional
sites throughout the South Bay based on this survey and we will conduct quarterly data
collection at these sites in order to document trends in abundance and distribution of mitten crabs
throughout the Santa Clara Valley watershed.

In order to define the overall spread of the mitten crab throughout the South Bay, we will
conduct a yearly census of the presence of mitten crabs along the length of four major tributaries:
Stevens Creek, Guadalupe Slough and its tributary San Thomas Aquino Creek, Alviso Slough
and its tributary the Guadalupe River, and Coyote Creek. We have gained permission for access
to all sites from the Santa Clara Water Valley District. We will coordinate with and aid in the
execution of already-established yearly South Bay mitten crab censuses conducted by Marine
Science Institute (MSI) volunteers. We will use census and monitoring data in coordination with
the physical and biclogical data described below to create population dynamics models using
modeling programs including STELLA and MATLAB.

We will also analyze continuous trawl data from M5!I in order to determine migration
patterns from tributaries into the South Bay. We have quantified traw] data of mitten crab size,
sex and fertility by 1000m? trawl grids from 1996 to the present . We will continue ta quantify
this data over the duration of this project. Data will be analyzed to examine sex ratios, fertility
rates and timing of migration and reproduction.
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2) Quantify habitat associations and impacts to banks and levees:

During monitoring activities, we will collect physical and biological habitat data in order
to quantify habitat preferences of the mitten crab. We will collect substrate, bank angle,
vegetation, salinity and dissolved oxygen data at the monitoring sites on a monthly basis using
standard aquatic instrumentation. Major streamside vegetation types will be identified using keys
for local and regional vegetation. We will quantify bank damage attributable to mitten crabs in
order to assess the extent of bank erosion and damage due to burrowing activities. Bank
slumping and erosion at these sites will be quantified by measuring bank recession and
depression in burrowed areas relative to average bank height and slope in adjacent non-affected
areas. We will quantify sediment removal from burrowing by calculating average burrow volume
and density ffom five meter transects,

3) Impacts of the Chinese mitten crab on commercially-valuable species: freshwater crayfish and
grass shrimp populations: .

Our observations sugpest a competitive dominance by mitten crabs over crayfish for
shelter. Field observations have indicated negative interactions between mitten crabs and the
signal crayfish, Pacifastacus leniusculus (K Halat, pers. comm., T Dudley, pers. comm.).
Controled behavioral experiments will take place at the University of California at Betkeley to
examine competition for shelter, food and dominance between the Chinese mitten crab and P
Ieniusculus. A series of freshwater aquaria will be used in a controlled climate laboratory.
Source populations will include commercially-harvested P leniusculus and mitten crabs
harvested from South Bay sloughs and from the USBR Tracy fish facility (Scott Sigfreid, pers.
comm.). Mitten crabs and crayfish will be used to test vulnerability and aggression of sach
species to the other. Fifteen same-sex pair interactions of the two species in each combiration of
life stage: juvenile-adult, adult-adult, adult-juvenile, will be conducted. Methods established by
Soderback (1990) and Bovbjerg (1570) will be used. Shelters will be introduced in 5 additional
paired interactions to examine interspecific shelter competition. Contro] tanks with one
individual of each species in their own aquaria will establish shelter use and preference in the
absence of competitors (based on the methods of Blank and Figler 1996).

Field enclosure experiments will measure the effects of mittan crabs on growth rates of
crayfish species. As P leniuscuius is not found in the tidal channels of the South Bay, only the
crayfish Procambarus clarkii will be used for field enclosures in the South Bay. P lemiusculus
will be used for tidal Delta channels. Exact sites for field enclosures will be determined based on
consultation with the Santa Clara Water Valley District in the South and with the Department of
Fish and Game in the Delta to determine sites with physical consistency and low visibility to
reduce potential vandalism. At this time a county siting for Delta enclosures has not been
determined, but county officials will be contacted prior to making this decision. Each treatment
will be run for a period of three months. Three treatments will be used: crabs alone, crayfish
alone, and crabs and crayfish together. Enclosures will be conducted of nylon mesh buried and
weighted into the substrate and supported with rebar. Enclosures will be covered by mesh to
prevent predation by mammals and birds.

Growth measurements of crabs and crayfish will be taken every two weeks. At each
experimental site, crayfish outside of the enclosures will be captured, tagged, marked and
measured for 2 mark-recapture study to look at growth of wild populations. Mitten crabs outside
enclosures will not be marked because recapture of these migrating, quick-moving crabs is very
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difficult. This experimental design is based on scale and sampling considerations analyzcd ina
study of crayfish interactions conducted by Feminella and Resh (1989).

We will work with commercial fisheries to determine impacts of the mitten crab on
commercial harvests. We have sent out an initial survey to crayfish fishermen to assess numbers
of crabs caught in crayfish traps, evidence of predation or negative interaction with crayfish, and
perceptions of effects on harvest. We will continue to conduct these surveys over the next thres
years. In addition, we propose to begin 4 quantitative survey of the Bay shrimping industry.
Using the protecel designed for our crayfish industry survey, we will develop a survey to
distribute throughout the shrimping industry to assess catches of mitten, crabs in shrimp nets and
effects on damage to shrimp harvest.

4) Chinese mitten crab dietary preferences and food web impacts:

From initial 1ab work and literature, we know that mitten crabs are generally omnivorous
with some shift towards carnivory with age. No work has been done so far, however, to quantify
the role of the mitten crab in Bay and Delta food webs, We will use laboratory experiments in
order to determine what impacts the mitten crabs are having on local food webs. Mitten crabs
wilt be obtained from Sonoma Creck and from South Bay streams. A sample of crabs from both
South Bay monftoring stations and Sonoma Creek will be preserved with 70% ethanol and
transported back to the laberatory for gut analysis. Each crab will be weighed, measured and
sexed prior to preservation. Upon dissection, a visual fuflness estimate will be taken (Stehlik
1993) and gut contents will be preserved and dissected (following the methods described by
Hyslop 1980 and Stevens et al. 1982). When discerning gut contents, the ingested food will be
identified to the lowest taxonomic level possible. Data will be analyzed for both juvenile and
adult crabs using multivariate statistics.

Crabs will be ransported live to the laboratory and piaced in individual tanks for feeding
preference studies. Crabs will be starved for three days prior to the experiment and then offered a
cheice of two food types. Four types of food will be offered: live freshwater shrimp, detritus,
freshwater vegetation, and aquatic insects. Detritus, vegetation and other aquatic protein sources
used for the feeding study will be collected directly from crab collection sites. The shrimp used
in the study are Palaemonetes paludosus, a freshwater shrimp similar in morphology and biology
to the endangered California freshwater shrimp, Symcaris pacifica, and readily available by mail
order. These experiments will additionally test for evidence of predation on the types of shrimp
comumercially harvested in the Bay (Crangon and Palaemon). Food will be weighed prior to
placement in the tank and left in the tank for 24 hours. Remaining food will be removed and
weighed. Tanks with the same amount of food, in thé same combinations, but without crabs will
be used to conirol for autogenic changes in the food (Roa 1992). Results from the feeding
preference experiments will be analyzed using procedures suggested by Peterson and Renaud
(1989) and Roa (1992). Three hundred crabs for sach gut analysis study (600 total) and over 45
crabs for each feeding preference study (90 total) will be analyzed in this experiment.

Locations:

The majority of the field work for this project will conducted in Santa Clara County, with
additional data collection in Sonoma County and one or more counties within the San Joaquin-
Sacramento Delta (see discussion above). Please see Attachment 2 for the locations of the
primary field work for this proposal. All laboratory work will be conducted on the campus of the
University of California at Berkeley.
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Biological/Ecological Context:
The primary ecological and Biological objectives for this project are:

» To elucidate the biclogy of the Chinese mitten crab in its new environment, with specific
reference to;
life history, migration, population dynamics and habitat and foed preferences.

= To quantitatively assess the impact of the Chinese mitten crab over spatial scales ranging
from pepulations to ecosystems, with specific reference to:
bank stability as a factor in riparian and levee integrity, trophic dynamics of the
Bay/Delta ecosystem, and commercially valuable species (signal crayfish Pacifastacus
leniusculus, grass shrimp Crangon, Palaemon) and threatened and endangered species(
California freshwater shrimp Syrcarus).

The Chinese mitten crab is the primary stressor under investigation in this proposal, and
the watershed of the Bay-Delta ecosystem, with particular reference to the tributaries and
estuaries of the South Bay, is the primary habitat that is the focus of this study. The central
hypothesis of our research is that, since its introduction into the Bay and Delta, the Chinese
mitten crab is causing changes and stresses at multiple levels of the ecology and economy of the
Bay-Delta ecosystem. The primary objectives defined above describe the specific
measurements we propose to take in order to quantitatively test this hypothesis. This proposal
emphasizes an ecosystem-based approach by choosing multiple, interrelated scales at which to
measure ecological impacts.

Qualitative research about the distribution of the mitten crab is available through public
reports (Veldhuizen and Heib 1998, Cohen and Carlton 1997), The Department of Fish and
Game and other entities have begun tracking the distribution of the Chinese mitten crab
throughout the Suisun Marsh/ San Joaquin Delta area (Holmes & Osmondsun 1998). Less
attention has been paid, however, to the distribution of the ¢rab throughout the South Bay, even
though the potential for impacts from burrowing is probably highest in this area (K Hieb, pers.-
comm.}. Very little quantitative information is known or has been published regarding the
ecology and impacts of the crab in its new environment in the Bay-Delta ecosystem. Qur
research will provide quantitative information about the process of invasion and establishment of
the Chinese mitten crab. This research will provide crucial ecalogical and economic information
to researchers, managers and policymakers that will help these professionals make informed
decisions regarding the management and control of this species.

Linkages:

We have monitored the abundance and distribution of mitten crab populations in South
8an Francisco Bay from 1995 through 1997 under a grant from the Water Resources Center.

The field work for this project, using the six sites described above and additional §
W&Wﬁj&mﬁ of population 4 densmes and_some ir formation regarding
bitat preferen

n,;-rgg“’ﬂu will form the basis of further studies under this pcMﬂat 1989).
5 grant has concluded, but our need to continue to track the abundance and distribution
of this population has not. Continuing abundance and distribution data is greatly needed to
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understand the habitat preferences, growth and spread of this species as well as identify areas at
higher risks of impact by the mitten crab. The opportunity to continue to add to the three years
of data that we have already collected will help to build an excellent long-term data set for
modeling and establishing the population dynamics of this species. Pilot laboratory studies of
crab-crayfish interactions and crayfish industry surveys conducted under this initial grant have
identified a need for further quantitative study of the impacts of mitten crabs on this
commetcially-valuable species.

CALFED's mission i5 to develop a long-term, comprehensive plan that will restore the
ecological health of the Bay-Delta ecosystem (CALFED ERP page 1). This proposal meets that
mission by quantifying the effects of the Chinese mitten crab on the Bay-Delta ecosystem and
wiil provide the foundation for informed decisions regarding the management and control of this
invasive species. This propoesal closely aligns with the implementation strategy laid out in pages
6 — 11 of the Ecosystem Restoration Program Plan (ERP) Volume [. Specifically, this proposal
follows the protocols defined by the ERP, including Indicators (e.g.: extent of erosion in banks
due to mitten crab burrowing activities), Comprehensive Monitoring (e.g.: measuring the change
in status of bank erosion over time throughout the South Bay) and Directed Research (e.g.:
cxperiments to determine the interactions of mitten crabs with signal crayfish). The data
collected by this research will be used as a basis for modeling the population dynamics of
invasive species with specific reference to impacts on the Bay and Delta, a method described in
step 3 of ERP implementation steps, page 7: creating conceptual models to describe the Bay-
Delta ecosystem.

The ERP (Voll) describes the challenges of a comprehensive monitoring, assessment and
research program (CMARP). In particular, this document describes the difficulties of the
fragmentary nature of existing research, and the need for a coherent, overall picture of
monitoring, environmental responses over large spatial scales, and how monitoring data can be
used by decision makers (page 8). This proposal aims to create a comprehensive monitoring and
research program that addresses the response of the Bay-Delta ecosystem to disturbance at

multiple spatial and temporal scales. Our laboratory interacts elosely with commercial fisheries,

government agencies at local, state and federal fevels, and non-profit educational al and research
organizations. We g also participate on the Interagency Ecological Program (IEP) Project Work

“Team on the Chinese mitten crab. We consider one of the highest priorities of this research to be

its integration with current efforts to monitor the Chinese mitten crab and other invasive species
in the Bay-Delta ecosystem. We will focus our efforts to ensure that the information generated
by this research is expertly communicatzd to resource managers and decision makers. This
proposal answers the concerns of the CMARP and meets the six goals of the applied research
program to understand, provide monitoring protocols, test causal relationships in the
environment, reduce uncertainty, provide academic research and revise conceptual models in
light of new information (page 9).

This preposal also meets several strategic objectives outlined by the ERP. This project
provides the research necessary for making informed decisions about maintaining and enhancing
populations of selected species for sustainable and commercial and recreational harvest,
specifically in reference to two second-priority species: the signal crayfish and grass shrimp
{page 394). This proposal answers the specific request of the ERP to *determine the interaction
and potential effects between mitten crabs and signal crayfish on both the commercial and
recreational fisheries” (page 415) and to “determine the intetactions and potential effects
between mitten crabs and grass shrimp on the commercial fishery” {page 418). This research
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will help quantify the impact of the Chinese mitten crab on the California freshwater shrimp,
identified by the ERP as a priority species for population recovery and maintenance (Vool II page
39.

A major goal of the ERP is to address the role of invasive species in the Bay-Delta
ecosystem. This proposal responds to the opportunity defined in the ERP section on invasive
species to “develop a better understanding of how non-native species affect ecological processes
and biological interactions” (Vol [ page 462). This research will provide a basis for making
informed decisions as described under Objective 7 of the aquatic invasive organisms section of
the ERP to develop focused control efforts on those introduced species where control is most
feasible and of greatest benefit (page 467). The Chinese mitten crab is specifically identified for
further research and management in the Non-indigenous Invasive Species Strategic Management
Plan (Dec 1998 Draft). This plan recognizes that “ecosystems infested with NIS are not
consistently identified and delineated” (Page 17). The monitoring proposed here specifically
addresses this need. This proposal answers the NIS plan's call to “understand the mechanisms by
which the species disrupts the natural balance of the ecosystem... [and] assess the ecological
[and] socio-economic... impacts of NIS in terms that are meaningful to decision makers and the
genera] public” (page 30).

Svstem-wide ecosystem benefits:

The products of this research will be beneficial ta a system-wide understanding of the
impacts of the Chinese mitten crab in the Bay and Delta. Modeling, analysis and dissemination
of this research will pravide the tools for understanding and managing this spectes over the entire
ecosystem. The quantification of economie and ecological system impacts can be applied to
other systems as well, in applications ranging from determining ecosystems at high risk of
invasion and establishment by this species, to providing models for economic impacts by
invasive species applicable to a wide variety of economies.

Compatibility with non-ecosystem objectives;

This proposal specifically addresses the CALFED objective of “providing long-term
protection for multiple Delta resources by maintaining and improving the integrity of the Delta
levee system” (Levee Protection Program Plan, February 1999 Draft, page 1-3). The burrowing
habits of the Chinese mitten crab have been shown to cause severe damage to levees and earthen
banks (Panning1938). This threat has been recognized by California resource agencies
{Veldhuizen and Heib 1998). The goal of this proposal to research the extent of burrowing and
relate these activities to physical and biological site characteristics will provide important risk
information for the South Bay as well as for channelized and natural riparian ecosystems
throughout the Bay and Delta.
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Technical Feasibility and Timing:

The components of this research program were chosen on the basis of what were viewed as high-
priority areas of research regarding the ecology and impacts of the Chinese mitten crab, on the
expertise of our lab, and on the existence of our recent mitten crab project providing baseline
data for further investigation. The principal investigator is an expert in the field of invertebrate
and aquatic ecology (Attachment 3). The principal investigator and his students have expertise

in the field of behavioral ecolo iomonitoring, morphology and taxonomy, population and

. community ecology, resource ecopomics and survey methods. These skills are appropriate for

_the projects outlined in this proposal. W investigated alternative areas of study for this project,
including toxin bioaccumulafion in mitten crabs, effects on agricultural crops, and damage to fish
populations at fish collection facilities. While many of these effects are important and merit
study, we are aware through involvement with the IEP Chinese mitten crab workgroup that other
agencies and institutions are already addressing many of these areas of research. We thus chose
the combination of research methods and questions that we felt were most in need of attention
and that best it the expertise we could bring to the research. .

We have notified all counties and agencies directly affected by the proposed research
(Attachment 5). The Santa Clara Valley Water District has agreed to provide site access, and the
principle investigator is in the process of supplying the necessary insurance and permit
documents to the District in order to formalize this agreement. The principle investigator, his
students and the University of California hold the proper federal and state permits for collection
and retention of Chinese mitten crabs {Attachment &), '

All field research has been chosen based on information in the scientific literature in
addition to personal observation and research that has delineated the appropriate methods and
timing for field work. The principal investigator has the appropriate laboratory space and
equipment to provide the correct conditions for behavioral and trophic experiments. Qur
laboratory has the appropriate software (modeling programs including Excel and STELLA, GIS
programs including ArcView) to properly collect and analyze data.

We do not expect that any regulations such as zening or county planning ordinances will
interfere or be incompatible with the objectives of this proposal.

Monitoring and Data Collection Methodology:

Because data collection and monitoring are primary emphases of this proposal, we have
described these processes in detail in the body of the project description. We have also included
detailed information in Table 2: Monitoring and Diata Collection Methodology. This table
follows each component of the proposal, defines the menitoring parameters and data collection
approach as they are defined in the project description, and defines the tools used for data
evaluation.

‘We intend to integrate CALFED reporting requirements and additional research updates
into our praject in a2 way that will ensure that all interested parties are kept informed about the
progress of this research and that research outcomes are made widely available. Progress reports
will be sent at the close of major stages of the research, such as the feeding preference study,
behavioral experiments, etc (see attached quarterly task schedule). These reports will be sent to
the Marine Science Institute, to the Santa Clara Water Valley District and affected counties, to
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interested government agencies such as the Department of Fish and Game and the US Fish and
Wildlife Service, to fisheries, and will also be made available to CALFED.

Feedback from all parties involved in and affected by this research will be incorporated
into the evaluation and presentation of research. Our laboratory will take advantage of the
expertise represented in the Chinese mitten crab project workgroup to solicit reviews and
critiques of methods, analysis and presentation of the data.
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Table 2. Monitoring and Data Collection Methodology:

1) Biological and Ecological Objectives

Hypothesis/Question to be evaluated

Monitoring Parameter{s) and Data
Collection Approach

Data Evaluation Approach

Comments/Data Priority

What is the distribution and
abundance of the Chinese mitten crab
in San Franciseo’s South Bay?

-Five core field stations, sampled monthly,
fifteen additional field stations, sampled
quarterly

-Morphological measurements will be
taken with calipers

-Baseline distribution survey, all major
South Bay tributaries

-Mitten crab size, sex and maturity
parameters collected at each site

-Crabs collected for gut content analysis
will be immediately preserved in
70%EtOH and transported individually in
museum jars back to the lab

-Spreadshest Software for collection
and analysis of distribution,
abundance and morphology database
{JMP, Excel}

-Modeling software for population
dynamics (STELLA, MATLAB)

-Sex identification and
reproductive maturity
will be determined as
described in Panning
(1938)

What are the habitat preferences of
the Chinese mitten crab in freshwater
systems and how do these preferences
determine impacts to banks and
levees?

~Collection of physical/ecological
paramaters:

-DO (DO meter)

-Salinity (Salinity meter)

-Streamside vegetation (identification
keys)

-Bank substrate{pebble count)

-Bank angle (measuring tape, protractors)
-Cellection of burrow abundanee and
distribution, 5m sampling transects,
burrow densities and sizes recorded

-5m transects at each core sight will
be chosen randomly

-Same software a3 above for
collection, analysis and modeling of
data in relation to mitten crab
population dynamics

12
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Is the Chinese mitten crab affecting
populations of commercially-valuabie
invertebrate species?

-Growth rate experiments: measurements
of carapace width, length, and weight of
crayfish and crabs in enclosures;
measurements and tagging of crayfish
outside of growth rate cages {Equipment:
Rebar, Nylon mesh and chicken wire,
calipers, scales, equipment for crayfish
pleopod marking)

-Behavioral experiments: studies of
interspecific aggression and dominance
(Equipment: aquaria and aquaria supplies,
substrate, shelters (PVC piping, terra cotta
pots})

-Crayfish and Shrimp industry surveys to
assess damage to harvest and numbers of
mitten crabs harvested

-Multivariate statistical techniques,
analysis conducted, methods
following Feminella and Resh (1989)

-Interspecific interactions scored and
analyzed using methods defined by
Bjovberg 1970

-Qualitative survey data will be
compiled and assessed, qualitative
survey data will be compiled and
analyzed using Excel

Tagging methods will be
compared for efficacy
between pleopod
notching and carapace
cauterization (M Pinheiro
pers comm)

Is the Chinese mitten crab
substantially altering local food webs,
and if so, what aspects of the food
web are being affected?

-Giut content analysis: museum jars,
T0%EtOH, dissecting microscopes, scales
-Food preference studies: Palaemontes
paludosus, detritus, vegetation and aquatic
insects collected from South Bay and
Scnoma creeks; 24 aquaria; scales, calipers

-Data analyzed for percentages of
taxanomic groups ingested using
Excel

-STELLA or equivalent program for
multivariate statistics will be used
-Multivariate analysis using methods
of Peterson and Renaud(1989) and
Roa({1992)




Local Invelvement:

The following counties have been notified of the project: Michael Lopez, planning office
manager, Santa Clara County, and the Environmental Advisory Commission of the City of
Sonoma, Sonoma County. Please see attached letters for details of these notifications.

We have a working relationship with the Marine Science Institute (MSI) and & letter of
their support for this proposal is attached. The Santa Clara Water Valley District has been
notified of and has approved access for this project. As our laboratory is in the process of
finalizing this relationship for the duration of this project, confirmation of notification and access
may be secured by contacting Miles Mahoney at the Santa Clara Valley Water District at
(408)265-2600 or at milesmah@scwvd.dst.ca.us. At this time, we do not believe that our
rescarch will affect private landowners, If our laboratory determines that sights should be
surveyed and need to be accessed that are held privately or by corporate landowners, we will
contact these groups and secure permission prior to attempting access ta these areas.

As discussed in the Monitoring and Data Cellection section above, our proposal includes
provisions for updating all affected and interested parties regarding our research. Both interim
reports and the final report will be made widely available to nonprofit organizations, industries
and government agencies.

14
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Cost:
Budget:

Total budgeted costs requested from CALFED broken down by specific task and by
quarter are included as Attachment 7 of this proposal.

Budget justifications for each component of budgeted tasks are as follows:

Salaries and Wages:

The principal investigator’s wages and benefits are nat included as part of this grant
request. The principal investigator will donate his time for oversight and invalvement in this
proposal. The wages for the principal investigator are thus calculated as non-CALFED support
in this budget.

‘Wages and benefits of the graduate student and undergraduate student researchers are
calculated based on standard University of California position wages. Benefits for the graduate
student researcher are calculated based on standard University of California graduate benefit

payments.

Supplies:

Supplies have been allocated based on equipment needed per task and per quarter,
Supplies have been calculated based on costs caiculated in attachment 7b: Estimated Costs of
Equipment.

Travel: )
Travel has been calculated based on estimating the mean distances between the campus
of the University of California and field sites described in this proposal. Travel reimbursement
rate was caleulated based on University of California reimbursement rate of §.31/mile.

- Schedule:

Please see attached quarterly task schedule (Attachment 4) for a breakdown of tasks by quarter.
Salaries are paid by the University on a monthly basis. Equipment and mileage reimbursement
are repaid on a quarterly basis by the University to the principal investigator and his students
based on expenses claimed for that quarter. Given these funding mechanisms, an opportunity
exists to fund this proposal incrementally, but University administrators will need to discuss
these arrangements further should such a funding schedule be necessary.

Cost-Sharing:
The only cost-sharing that is a part of this propesal is the University funding of the principal

investigator’s commitment to this project. These wages are calculated accordingly as non-
CALFED support in the attached budget (Attachment 7).
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Applicant Qualifications: -

This research will be conducted under the direct management and supervision of the
principal investigator, professor Vincent Resh. Please see the attached curriculum vitae and
selected publications (Attachment 3) to review the principal investigator's qualifications for this
research proposal.

Deborah Rudnick will be the primary graduate student researcher for this proposed
project. Ms. Rudnick is a first-year doctoral student in the Environmental Science, Policy and
Management program at U.C. Berkeley. She received her BA in Biology from Brown
University. Ms. Rudnick has over three years of professional experience in the fields of
behavioral ecology and natural resource management. She has also held several professional and
volunteer positions managing programs and volunteers and writing reports and publications. Her
computer skills include extensive experience with word processing, spreadsheet and data
analysis programs. Her responsibilities will include data collection and analysis, report
preparation arnd oversight of undergraduate and volunteer staff involved with this proposal.

Leah Rogers will be the initial graduate student working with this proposal. Ms. Rogers
will be a senior in the Environmental Science program at Berkeley. She has completed extensive
coursework in ecology and natural resources, and has research experience working with data
collection and report preparation. Ms. Rogers will be primarily involved in the gut content
analysis and feeding preference studies under the supervision of the graduate student researcher
and principal investigator.

Additional undergraduate students will be hired subsequent to Ms. Roger's completion of
these projects. Applicants will be reviewed on the basis of relevant coursework, interest and
experience and supervised by the graduate student researcher and principal investigator.

We do not believe there are any conditions such as alternative funding sources or other
University commitments that indicate a conflict of interest regarding this research proposal.

Compliance with Standard Forms and Conditions

Forms disseminated by the CALFED propuosal, Attachments D and E, are included behind
proposal attachments 1-7.

16
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Attachment 1

Overzll Distribution of the Chinese mitten crab throughout the Bay-

Delta Ecosystem (1997).
Reprinted with permission from the Califomia Dept of Fish and Game.
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Attachment 2

Map of the location of primary field research
(USGS Map, 1:100,000 scale)
Tributaries where field research will occar are highlighted: Core
monitoring sites are starred*

*Monitoring site locations:

Alviso Slough: Alviso Slough at Tasman Rd, Alviso Slough at 237
Guadalupe Slough: Guadalupe Slough at Tasman Rd, Guadalupe Slough at
Baylands Park

Stevens Creek: Stevens Creek at Crittenden Rd
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Attachment 3

Curriculum Vitae and Selected Publications of the Principal
Investigator
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Attachment 4

Proposal Quarterly Task Schedule
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Summer 1999 | Fall 1999 Winter 1999 | Spring 2000 | Summer 2000 | Fall 2000 Winter 2000
Monitor Monitor Monitor Monitor Monitor Momnitor Monitor
distribution distribution distribution distribution distribution distribution distribution
Baseline Field Bank Impact | Bank Impact
distribution enclosures - Assessment Assessment
South Bay and
Delta
Food Food Food Crayfish Lab | Crayfish Lab
preference preference preference Jnleractions- | interactions
Adul-Adult | Adult-Adult
Gut Content Gut Content Gut Content Gut Content
Analysis Analysis Analysis Analysis
Surveys to Analysis of Surveys to
Crayfish Landing Crayfish
industry Receipt Data industry
Spring 2001 Summer 2001 | Fall 2001 Winter 2001 Spring 2002
Monitor Monitor Monitor Monitor
distribution distribution distribution Distribution Data Analysis
Field Bank impact | Bank impact | Prepare
Enclosures- assessment assessment Report
Bay and Delta
Crayfish Lab Publish and
interactions Disseminate
Adult-Juvenile Findings
Juvenile-
Juvenile
Analysis of Surveys to
MSI Trawi Crayfish
Data industry




Attachment S

Letters of Support and Notification:

Marine Science Institute
City of Sonoma
Santa Clara County
Santa Clara Valley Water District
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April 7, 1998

Stadenzy af all zges ascaver icierse wd mare ﬁrdﬂl_g)‘ atard rar rew Y0- 708 veseared ool

Dear CALFED Proposal Reviewer:

The Marine Science Institute is writing in steong support for Professor Vincent Resh’s,
application for funding under the 1995 CALFED proposal solicitation. We believe that the efforts
of the this laboratory have and will continue to produce important information regarding the
environmental health of our bay ecosystems and the risks to these ecosystems from invasive

species.

QOur organization has warked closely with Professor Resh 2nd members of this laboratory
on the introduction of the Chinese mitten crab into scuthern San Francisco Bay. Since 1996, we
have shared cur labor and equipment with Professor Resh to help gather trawl data on the
distribution and abundance of the mitten crab in the south bay. It is our intention to continue to
strengthen this relationship with Professor Resh and his laboratory in order to continue to
generate research and awareness regarding this species and its impacss on the health of San
Francisco Bay. We have agreed to serve as a resource for continuing research , and will provide
such resources as a part of the efforts described by this propesal, so that the effects of this species
on upstream ecosystemns can be linked to their ccology in the bay.

The rescarch conducied by Prefessor Resh's laboratory is consistent with our mission of
K-12 environmental education and monitoring. Through cur efforts and the efforts of Professor
Resh's laborzatory, we believe that this research will help raise public awareness and inform policy
and management professionals regarding the ecology, impacts and centrol of invasive species in
the San Francisco Bay and Delta ecosystems. We will continue to place our full suppert behind
Professor Resh’s research, and we hope that you will do the same.

Marine Science Institute

PS. Qur website is atl www. s/baymsi org.

500 Siecavery Parkwar » Redwaod City, CA 700634748 « (5300 364-1780 « SAX- BI0) J61-0435 @

TATEL P.@=
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UNIVERSITY OF CALIFORNIA, BERKELEY

BERXELEY » DAVIS - [RVIME + LOS ANCELES ¢ RIVERSIUE ® SAN DIECO » SAN FRANGISCO SANTA BARBARA = SANTA CRUZ

COLLEGE OF NATURAL RESQURCES

ENVIRONMENTAL SCIENCE, POLICY AND MANAGEMENT TELEPHQONE: (550} 6423327
DIVISION OF INSECT BIQLOGY FAX: (310 642-7423

201 WELLMAN HALL

BERKELEY, CALIFORNIA $4720-3112

April 8, 1999

City of Sonoma

Envirotunental Advisory Commission
No. 1 the Plaza

Sonoma, CA 95476

Dear Advisory Commission member:

I am contacting you about a proposal to conduct research that would take place in the city
and county of Sonoma. Iam a Berkeley student applying for a CALFED Bay-Delta
grant for ecological research under the principle investigator Professor Vincent Resh of
Berkeley. ! will be examining the diet and feeding preferences of the Chinese mitten
crab (Eriocheir sinensis) with emphasis on effects of this species on the endangered
California freshwater shrimp (Spnearis pacifica). This research will help assess the
impact of this recently-established invasive species on the ecosystem and management
strategies designed to limit its population.

I will be collecting specimens of the Chinese mitten ¢rab, and any data necessary for this
project from Sonoma Creek at public access areas. I will not be collecting or using actuat
specimens of the California freshwater shrimp in my experiment. 1have obtained all
necessary permits for scientific collection of injurious wildlife from both the California
Department of Fish and Game and the U.S. Depariment of Fish and Wildlife,

I do not intend to disturb Sonoma creek or its surroundings in any other manner. I hope
that you will support this research project, as it has widespread implications for future
decisions regarding the Chinese mitten crab. I thank you in advance for your
cooperation. If you have any questions, please call or email me directly.

Sincerely,

Lot B>
Leah Rogers
University of California, Berkeley
windnseaZuclinkd.berketey.edu

(510) 665-4240

Cc: City of Sonema Planning Commision
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UNIVERSITY OF CALIFORNIA, BERKELEY

BERKELEY » TIAVIS = IRVINE =« LOS ANCELES = RIVERSIDE ¢ S5AN DIEGQ ¢ SAN FRANCISCO SANTA BARBARA = SANTA CRUZ

COLLEGE OF NATURAL RESOURCES

ENVIROMMENTAL SCIENCE. POLICY AND MANAGEMENT TELEPHONE: (510) 6423327
DIVISION OF INSECT BIOLOGY FAX: (510) 6427428

201 WELLMAN HALL

BERKELEY, CALIFQRNIA $4720-3112

April 7, 1999

Michael Lopez, planning office manager
Santa Clara County Planning Office

70 West Hedding Street

San Jose, CA 95110-1703

Dear Mr. Lopez:

[ am writing to contact you regarding our interest in conducting research in Santa Clara County to
begin this summer. Iam a graduate student in the laboratory of professor Vincent Resh at the
University of California at Berkeley. Our laboratory has over the past three years been involved
in a study to monitor the abundance and distribution of the Chinese mitten crab, a recently-
established non-indigenous crab that inhabits the the rivers and estuary of the South Bay.

Research conducted over the past few years has been conducted with the approval of Santa Clara
Water Valley District, and we are again in contact with SCWVD in order to ensure that our
proposal is in line with their needs and management responsibilities.

We wanted to take this opportunity to inform the county of our proposal to do research, and to
invite any questions or commentary on our plans. The research will take place within the major
tributaries to the South Bay in Sunnyvale, San Jose and Milpitas. We will not alter the physical
habitat of the streams. We do intend to collect Chinese mitten crabs from these streams under
appropriate permits from the state and federal government.

If you have any questions or would like to review a copy of the proposal we will be submitting to
CALFED for funding consideration, please do not hesitate to contact me. Thank you for your

time, and ] look forward to hearing from you.

Sincerely,

510-642-6315
drudnick@nature berkeley.edu
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UNIVERSITY OF CALIFORNIA, BERKELEY

BERKELEY » DAVIS » IRVINE *+ LOS ANGCELES « RIVERSIDE * SAN DIEGO) » SAN FRANCISCO SANTA BARBARA » SANTA QRUZ

COLLEGE OF NATURAL RESOURCES

ENVIRONMENTAL SCIENCE, POLICY AND MANAGEMENT TELEPHONE: (510} 642--3327
DIVISION OF INSECT BIOLDGY FAX: (510) §42-7428

201 WELLMAN HALL

BERKELEY, CALIFDRNIA 947203112

March 2, 1998
Dear Mr. Mahoney:

Per your request, I am writing with my proposal to conduct research in the Santa Clara
Water Valley District on the abundance, distribution and impacts of the Chinese mitten
crab on riparian systems. I am a graduate student at the University of California at
Berkeley, and my lab holds a grant to study the ecology and impacts of this non-native
species. The opportunity to access the river systems of your district will be invaluable to
the success of our research. I hope that my work witl be compatible with your agency's
mission and expectations.

L. Type of Work:

Research will be conducted to monitor the abundance and distribution of the Chinese
mitten crab, Eriocheir sinensis, throughout the South Bay. Observations and sampling
of crabs will occur throughout several stream systems in the SCWVD. At this time, we
are considering approximately 20 sampling stations for data collection. In addition,
baseline sampling of benthic biota and physical data will be collected will be conducted
in order to examine impacts of the mitten crab on river communities and bank stability.
We also propose to install a series of cages for use in growth rate experiments with the
mitten crab an freshwater crayfish. It is our hope that SCWVD will discuss with us
concerns and options for siting this equipment.

. Timeframe and length of study:

Based on agreement regarding this proposal, activities are planned to begin in April and
continue throughout the remainder of this calendar year. Site sampling will occur once
per month surrounding a daytime low tide, with occasional additional sampling of
overall macroinvertebrate distribution and nocturnal observations of crabs to monitor
diel behavioral changes. At this time, we are seeking funding to continue this research
on a long-term basis, so there is potential to continue monitoring sites for an additional
2 to 4 years.

OI. Number and Age of researchers:
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At this time, myself, Professor Vincent Resh- our principal investigator and laboratory
head- and one undergraduate research assistant are planning to conduct these studies.
Occasionally, colleagues will accompany us to provide input. All individuals involved
will be over 18,

V. Access:

Most sites will be accessible by foot. However, there are some sites where the
opportunity to park in or at SCWVD gates would make access easier, so this access is
something I would like to be considered for/discuss further.

V. Location:

Please see attached map. At this time we would like to do further exploratory studies to
get a sense of distribution of the population before confirming all sample sites. At this
point, we have a few sample sites that are confirmed for continuous monitoring (see
starred areas on map).

VL. Report Availability:

We will certainly make whatever information we get available and will happily discuss
with you how to present this in a manner most compatible with SCWVD's needs.

Thank you for your consideration.

i

nick
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Attachment 6

Permit for collection and retention of the Chinese mitten crab
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e

State of California
DEPARTMENT OF F{SH AND GAME

1998 SCIENTIFIC COLLECTING PERMIT APPLICATION J
NEW

License and Revenue Branch
320 "S" Straet,
Sacramento, CA 95814

(916) 127-1225 CORENEWAL
PERMIT MUST BE IN IMMEDIATE POSSESSION WHILE COLLECTING tcapy of praviaus permit and repart of

spachimens collected must be attached)
JRESIDENT  ONMONRESIDENT GOVERNMENT  OCOMMERCIAL FISHING  DCOMMERCIAL FISHING  OOTHER
CLASS STUDENT CLASS FACULTY

{tead the instructians oh the top copy before completing application. Type or print clearly.

NAHE . DATE OF /
Dooccavn fnreTudmck '1!‘3-”‘_:__&1-
; ADDRFSS QITYSTATERDIP DAY TELEFHONE
' all s 75 4 - B g lispy 13 -(,318
la AGENCTINS TUTIONFRM NAME
F Aaveesihy of (ol fornia
| ADDI . CITYSTATHZIP DAY TELEPHONE
: R ol A 9990 { ) LGARS
f College and commercial fishing ¢lass students must obtain the signature of one sponsor; private , scientific or educationat collectors must have twe sign-
‘ wres from professional suff of 3 coliege, mugeurn or ather scientific institution.
i moas HMAMEANO TITLE ORGARIZATION DAY TELEPHONE
i UiNDfr‘r &_‘.sln + hmﬁ‘ﬁsnr" Uﬂ\mslt\a‘ of C"&&L-&yj“ila (818 ) GHa~-27673
ADDRESS CITYSTATEZIP SIGMAT Z .'}AT?
L kllee, BAALESEM  Berblan A a0 Lo A 21 5ot 73
SPONSONS MAME AMND FITLE CRGAMNIZATION DAY TELEPHONE
ADDAESS CITYSTATEZIP SIGNATURE ( ) DIATE
Do pou bava 2 carrent Faderal pormie wo capuura or band fva birds or salvaga dead birds in Callfornial C-]r Ye:  (xNo (il yas, attach & photocopy of parmit)

Requested authorizatlon{t) (ses reverse side of form)
Describe the purpose, methods, aumber of speciment tn be callected for your project ond any ocher facts to justlfy the need ta copture or possess any specimens. NOTE: Actoch addivonol
sheets if necessary. Attoch @ copy of your {ederal permit if you wont te collect o federally listed threctened or enddngered species.

Furpose; . c

ol o ) Cara /e T SR LA A oyasslal ¢ L AL A4 k2 Lok - g =L on £

AN M s e oy al =Yl )

;.-\;L 1;‘,_«\;\53. V'\e, m\s 'uu\\\ \f\ddr.‘lﬂ_ rr.nc.i—(dp, ic _.luucé\..t,t dota {m&”&mﬁ:déﬁ_snmg,_____

AiMmH4bMﬁhaﬁIEﬂaL;ﬁﬁh5JﬁﬂLh&JEﬂdJh_ﬂqxﬁmm&ﬁé_S&&muuQq*lx‘Axﬁmm&m44£3hL______

Doyt ehwiader C 2. <

Methads of Take: * goraly 42 £ amd oo s daling
=
WhereMHow Specimens Kept:  beorsde ab 2A% wbloas o LI (b as

I —0197 41
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Attachment 7

Proposal Budget
Breakdown by task and by fiscal quarter
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4/13/99

Grant ucigets.xis Ecosystem Fed

7/1/99-56/30/00 7/1/00-473070% 7/1/01-6/30/02 TOTAL
Salaries & Wages Suppaort Supart Support Suport Support Suport Suppord Supan
Vincent H. Resh, Pl @ 10% for 12 mos 12,947 13,594 14,274 40,815
Graduate Student Researcher (1)
(52.344; 2,391; 2.439 x 10 months @ 50%) 11,720 11,985 12,195 35,870
(52.344; 2,391 2,439 x 2 mos % 100%) 4,688 4,782 4,878 14,348
| ab Assistant 1 (1)
(310,19 10.397hr % 12 mos x 50%) 10.63B 10,847 21,485
(510.60/hr % 12 months % 25%) 5533 5,533
Subtotal Salaries 27,046 12,947 27 584 13,594 22,606 | 14,274 77,236 40,815
Benefils
Pl @ 17% 2.20 231 2427 6,939
(GSR @ 1.3% (academic year) 152 155 159 466
GSR @ 3% (summer) 141 143 146 430
GSR-SHIP 460 483 507 1,450
=5R-Fee Remission 3960 4158 4,366 12.484
Sutrictal GSR 4,713 4,939 5,178 14,820
Lab Helpers 3% 319 325 1646 810
Isubtotal Bansfils 5,032 2,201 5,264 2,311 5,344 2,427 15,640 4,239
Supplies {field and lab supplies) 3,225 2,240 1,500 &,965
fravel
Trips to San Jose, Tracy, Senoma (125 mi @
50.31/mi) 1,395 1,560 1,163 4,108
Trips o MSI (B0 mi @ $0.37/mi} 25 26 25 75
[Subtotal Travel 1,420 1,575 1,188 4,183
|!’l0TAL DIRECT COSTS 36,723 15,148 36,663 15,905 30,638 16,701 104,024 47,754
INDIRECT COSTS @ 50.4% MIDC 16,281 7,635 16,139 8,016 12,986 8,417 45,405 24,068
'OTAL REQUEST 53,004 22,783 52,802 23,921 43,624 25118 149,429 71,822
ote; Modified fotal direct costs = 1otal costs ~ GSR-SHIP and GSR-Fee Remission
F= = i e
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Grant Budgels.xs EGOsYsIS sl

71/99-6/30/00 7/1/00-56/30/01 7/1/01-6/30/02 TOTAL
Calfed |NonCalfed} Cofed |NonCalfed| <Calfed | Mon-Caolfed] Calfad | Non-Calfed|
ries & Woges Support Supor Support Suport Support Suport Support Supar
incent H. Resh, P.l. @ 10% for 12 mos 12,947 13,594 14,274 40,615
TGrcduofe Student Ressarcher (1)
($2.344; 2.391; 2,439 x 10 months @ 50%) 11.720 11,955 12,195 35,870
(5§2.344; 2,391: 2,439 x 2 mos x 100%) 4,688 4,782 4,878 14,348
Lab Assistant 1(1)
(510,19 10.39/hr x 12 mos x 50%) 11,638 10.847 21,485
(510.807hr x 12 months x 25%) 5,533 5,533
Subtotal Salaries 27,046 12,947 27,584 13,594 22,606 14,274 77,236 40,815
2,20 250 2,427 6,939
152 155 159 466
141 143 146 430
ABD 483 507 1.450
1960 4,158 4366 12.484
4,713 4,939 5,178 14,830
319 325 166 410
Sublotal Banefits 5,032 2,201 5,264 231 5,344 2,427 15,640 6,939
Supplles (field and lab supplies) 3,225 2,240 1,500 6,965
I
Travel
Trips fo San Jose, Tracy. Sonoma (125 mil @
§0.31 /rni) 1.395 1.550 1.163 4,108
‘Trips to MSI (80 mi @ $0.31/mi) 25 25 25 75
ublotal Travel 1,420 1,675 1,188 4,183
TOTAL DIRECT COSTS 36,723 15,148 36,663 15,905 20,638 16,701 104,024 47,754
INDIRECT COS1S @ 10% MTDC 3,230 1,518 3,202 1,591 2,577 1,670 9,009 4,775
OTAL REQUEST 39,953 16,663 39,665 17,496 33215 18,371 113,033 52,529
ta: Modified total diract costs = total costs - GSR-SHIP and S5R-Fae Remission
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Grant Budgetsxs Quarfers-yecor 1

7/1/99-6/30/00 July - Sept Oct-Dec Jan-Mar Apr-June TOTAL
isalaries & Wages Support | Calfed | Support | CqalFed | Support | Calfed | Support | CalFed | Support | Galfad
Vincent H. Resh, P.I. @ 10% for 12 mos 3.25% 3.237 3,237 3,237 12,947
iGraduate Student Researcher (13
{52,344 x 10 months @ 50%) 2,344 3,514 3,516 2,344 11,720
{52,344 x 2 mos x 100%) 2,344 2344 4,688
Lab Assistant 1 (T}
(510.19/hr x 12 mos x 50%) 2,659 2,659 2,660 2,660 10,638
Sublotal Sajaries 7,347 3,236 6,175 3,237 6,176 3,237 7,348 3,237 27,046 12,947
Benetils
PlL@17% 550 £50 551 550 2,201
[(SSR @ 1.3% (academic year) 3G 46 48 30 152
SR @ 3% (summar) 70 0 D 71 14]
ESR«SHIP 230 230 460
-Fes Remission 1.980 1,280 3.960
Subtotal GSR 100 2,284 2.256 101 4,713
Lab Halpers 3% 79 80 80 &0 319
[Subtotal Benefits 179 550 2,336 550 2336 551 181 550 5,032 2,201
Supplies (field ond lok supplies) 1,230 810 810 375 3,225
Travel
Trips to San Jose, Tracy, Sonoma (125 mi @
$0.31 iy 465 465 232 233 1,395
Trips to MS! (80 i @ $0.31/mi) 25 25
Sublotal Travel 365 450 232 333 1,420
[TOTAL REGUEST 2,221 3,786 2,811 3,787 9,554 3,788 8,137 3,787 36,723 15,148
P
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Grant Budgets.xls Qluarters—year 2

7/1/00-4/30/01 July - Sept Oct-Dec Jan-Mar Apr-June TOTAL
Calked | Hon- | Colfed | Hon: | Colfed | Mon- | Colfed | Mon- | Calfed | Non-
Solaries & Wages Support | Calfed | Support | Calfed | Support | Calfed | Support | Calfed | Supnot | Calfed
Vincent H. Resh, P.L. @ 10% for 12 mos 3,398 3.398 3.399 3,399 13,594
Graduate Student Researcher (1)
(52.391 x 10 months @ 50%) 2,391 3.586 3.587 2,39 11,955
(52,391 x 2 mos x 100%) 2391 2391 4,782
Lab Assistant 1 (13
(510.38/hr x 12 rnos x 50%) 2,711 2,712 2,712 2712 10.847
5ublolal Salaries 74931 3,398 4,298 3,398 6,299 3,399 7494 | 3399 27,584 13,594
onefils
PL@17% 877 578 6578 578 2,31
SR @ 1.3% (academic year) 30 47 47 3i i55
3R @ 3% (summer) 72 4] ] 71 143
SR-SHIP 241 242 483
- 2079 079 4158
Subtoial GSR 102 2347 2,368 102 4,939
Lab Helpers 3% 81 81 81 az 325
Sublotal Benefifs 183 577 2,448 678 2,449 578 134 578 5,264 2,31
Supplies {field and lab supplles) 1,000 420 410 410 2,240
Travel
Tips to San Jose, Tracy, Sonoma (125 mi @
30.31/miy 698 Js8 232 232 1,550
Trips to MSI (B0 mi @ $0.31/mi) 25 25
Substotal Travel 498 413 232 232 1,575
[TOTAL REQUEST 9,374 3,975 9,579 3,976 9,390 3,977 8,320 3.977 36,663 15,905
%:u::d_:'—: ==
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4113199 Grant Budgets.ds Quarters—year 3
7/1/01-6/30/02 July - 3ept Oct-Dac Jan-Mat Apr-June TOTAL
Salaties & Wages Suppott | Calfed | Support | Calfed | Suppard | Calfed | Support | Calfed Suppait | ColFad
Vincent M. Resh. P @ 10% for 12 mos 3,568 3,568 3,569 3,549 14,274
Graduate Student Researcher (1)
(52,439 x 10 moniths @ 5086) 2439 3,668 3,650 2,43% 12,195
(52,439 x 2 mos x 100%) 2,439 2,439 4,878
[iLats Asslstant 1 (1)
{$10.60/hr x 6 mos % 50%) 2,766 2,767 . 5,533
Subtotal Salarles 7,644 3,568 6,425 3,548 3,659 3,56¢ 4,878 3,569 22,506 14,274
Bonafits
P & 17% 606 607 607 607 2,427
SR @ 1.3% {academic year) 3 48 48 32 159
GSR @ 3% (summer} 73 73 146
SR-SHIP 253 254 507
ion 2183 2183 4.366
Subtotal GSR 104 2,484 2,485 105 5178
Lab Helpers 3% 83 83 0 0 166
Subtotal Banefits 187 606 2,567 607 2,485 607 105 607 5,344 2,427
Supplies {field and lab supplias) 1,000 250 250 1,500
Travel
[is to Son Jose, Tracy, Sonoma (125 mi @
50.31/rni) o8 233 232 1,163
Trips fo MSI (80 mi @ 50,37 frmi) 25 25
iSublodal Trave! 698 258 232 Q 1,168
FOTAL REQUEST 9,629 4,174 2,500 4,175 6,626 4,176 4,983 4,176 | 30,638| 16,701
-
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Gront Budgels.xs 1Osk Siwe

471499
771/991-8/30/02 Yooy 1 Yaar 2 Yoard
ask Deloi) [~ T [ 3] Qir3 aird Qirl [~ Qi 3 Qir 4 (Al Qit2 |{u3
Moritor Distioulion jond bank assessment)
|Sclortas & Banofits
P [cost share) {(1894) (18%4) {947) (e 994} {1988 [994) (995) 1043)
GSR 2,394 2,886 2,888 1,197 1,221 B93 1,488 1,221 1.245 1.843 1,536 [Hsr
Lob Asst. 274 274 274 2793 25%4] 24| azs| 2137 T
&E 670 250 250 250 250 290 250 250 250 250
rovel 233 233 233 233 233 232 232 233 233 232 |59
Subiotal--Monlior Distirbution {and bank assesd 3,297 3,643 3,643 1.954 4,169 4,484 4,497 3,153 4,463 2,018
aeding Preference -
ISalaries & Benefits Fi-d
Fl (cost share) {Fd6} {946} (AN
en 478 577 577 L
Lab Asst, 1,369 2192 2,192 {2
ISXE 435 435 435
Travel 232 232 i
Subtotal--Feading Preference 2,514 3436 3,204 |
FGu! Content Analysis
Solaries & Benefits
Pl {cost share) (946) (947)
G3R 1.918 1,732 577
Lab Asst. 1,369 274 27d
S&E 125 125 126
Travel
ubtotal--Gut Content Anclysis FAEL
A5} Trawl Counts
jSatanas & Banafits
Pl [Cost share)
SR
Lab Assk,
S&E
lravel
Sublotal--MSI Trawl Counfs
Surveys to Crayfish/Shrimg industy
Salaries & Benedits e
PI [cost share) [1894)
SR 1,732
Lab Asst, ;
[S&E
Travel

Subtotal--Surveys to Crayfish/Shimp Indusiry
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4714797

Overtight and Closwra of GCA and Feeding
lories & Benefifs

Pt [cost share) (1894
G5R 1,196
Ly Assth,

S&E

Trovel

LETLN TR VN TU P I-

Subfoial--Oversight and Closure of GCA and F

1195

Analysis of Landing Recaip! Data
ISalaries & Banafits
Pl {cosl share)
G5

Lob Asst,

[S&E

Tranvel

(704 j

2,394

Subtotcd--Anclysls of Landing Receip! Dala

IField Enclosuras
Sertarias & Banafits
Pl (cost shara)

55R

Lok Asst,
ISRE
Travel

2,398

3,643
1,396

465

(2981)] .

O

@131}
3.737

(2087
1,842

Subtotdl--Field Enclosuies

1,83

[Behavioral intaracton
Salaries & Benelits
Pt (cost sheire)
G5R
Loty Asst.
S5F
iranvel

6314 |

(1988)
4,465

{70
159

(1988}
2,979

160

3,663

@oanf:t i

(2088}
1.842

Sublolal--Bahaviorai Inferactic on

1,842

Dater CornPl foost sharellation and Analysis
Salaries & Benefits

Pl {cost share)

557

Lot Asst,
S&E

4,790

(1044)
2,491

Sublotot--Dals ComPl [cost shateNation ond A

2,49
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Prapare Report
alcries & Benefits
Pl (cost share)
G5R
Lab Assl,

[SGE

Trave!

(1044)
1,246

ubtotal--Prepare Report

Publish and Disseminaia Findings
Solaies & Benefils

M [os! share)

GSR

Lab Asst,

AL

trave

(2088)
1.245

Subtotal--Publish and Disseminate Findings

2.0

1,245
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Estimated costs of equipment

I —019752

|-019752



£G.6107

€6 .61 0—

Estimated Costs of Equipment

Sheett

Item Quantity Price per ltem § Total Price §
Shrimp (Paiaemanetes spp.) 00 0.75 225
Aguarium tank {10 gation) 24 35 840
Aguarium tank (20 galion) 4 60 240
Aquarium accassories (nets, filbers, substrates) $500
Wiaist-high waders 2 60 120
aquatic nets 2 20 40
Replacement costs for wear and tear

Measuring equipment $3,000
Preservation and Dissection eqiipment $500
Enclosure and Tagging Equipment $1,500
TOTAL 6965

Page 1



QMB Approvat No, 0344-0043

APPLICATION FOR 2, DATE SUBMITTED Appication Idaniifier
FEDERAL ASSISTANCE
1. TYPE OF SUBMISSION: 3. DATE AECEIVED BY STATE State Appiication [dentifier
Appécatioer Praapplicaticrt
M Construction Il Constnuction

X Nen-Construction O Non-Gonstrucion

4. DATE RECENVED BY FELERAL AGENCY

Federai Mdantifier

5. APPLICATION INFOAMATION

Logal Name
The Regents of the University of Califomia

Organizational Unit

CNR: Environmental Scisnce, Policy & Management

Address (give city, county, siate, and zip code}
University of California, Berkeley

application {give area code)

Name and talaphona sumdar of the person to be cantactad on matters involving this

Sponsared Projects Office Administrative Contact Technical Contact
336 Sproul Hall, Alameda County Lynn Destz Vincent H. Rash
Berkaley, CA_94720-5940 (510) 843-6113 (510Q) 642-3763

5. EMPLOYER IDENTIFICATION NUMBER (EIN}:

Ele ez itz e]

(T

8. TYPE QOF APPLICATICN:
Naw ¥ Continuation
K Fevision, enter appropriale lefler(s) m baxes(as)

B. Dacrease Award
Other {snecifyl:

A, Incraass Awand
D. Decraase Duration

{3 Ravision

O 0O

C. kncraasa Duration

7. TYPE OF APRLICANT: (enter appropnats lketter in box)

T

A, Stala H. independent Schiool Dlst

B. Caunty I. State Controfled Institution of Highar Laaming
C. Municipal o Privata Universiy

D. Township K. Indian Tribe

E. Intsrstate L. Individual

F. Imesmunleipal M. Profit Omganization

G, Spacial District N. Oher (Spacify): 1

9. NAME OF FEDERAL AGENEY:
Department of the Interier,

0. CATALDG OF FEDERAL DOMESTIC
ASSISTANCE NUMBER;

TNE

Ll [ ]

the Bay-Defta Ecosystem

12. AREAS AFFECTED 3Y PROJECT (cities, counties, states, ele.)

11. DESCRIFTIVE TITLE OF APPLICANT'S PROJECT:

Assessing Ecological and Economic Impacts of the Chinese Milten Crab in

18. TO THE BEST OF MY KNOWLEDGE AND BELIEF, ALL DAT

Calffornia
{ 13. PROPOSED PROJECT: 14. CONGRESSIONAL DISTRICTS OF;
Start Date Enging Data a. Applicant b. Project
0T01/99 06/30/02 ath 4th
15 ESTIMATED FUNDING: 16. 15 APPLICATICN SUBJECT TO AEVIEW BY STATE EXECUTIVE ORDER 12372 PROCESS?
a. Fadaral 3 149,429 .  YEB. THIS PREAPPLICATION/APPLICATION WAS MADE AVAILABLE TQ THE
STATE EXECUTIVE ORDER 12372 PROCESS FOR REVIEW ON:
b. Applicant 5
DATE
c. Staw $
b, NO. (K PROGRAM15 NOT COVERED BY EQ. 12372
d_ Local 5
% OR PROGRAM HAS NOT BEEN SELECTED 8Y STATE FOR REVIEW
a. Othar g
I. Frogram Income 3 17. 15 THE AFPLICANT DELINQUENT CN ANY FEDERAL DEBT?
g TOTAL 3 143,429 {ves If "Yes," atach an axplanation. & Me

AN THIS APPLICATION/PREAPPLICATION ARE THUE AND GORRECT THE DOCUMENT HAS BEEN DULY

AUTHORIZED BY THE GOVERNING BCCY OF THE APPLICANT AND THE APPLICANT WILL SOMPLY WITH THE ATTACHED ASSURANCES IF THE ASSISTANCE IS AWARDED
a. Twnd Nama of Authorizaq Reprasantats b, Titke c. Telaphong sumbar
ym Deetz Senior Research Administrator (510) £43-6113
fure of Authorized Beptesanlahve &. Dats Smed
\0@9@. YAsd
{ Standard Fom 424 {REV 4-38)
Prascribed by OMB Clrcular A-102

mﬁti\jol Usable

Authasized for Local Reproduction

—0197514

1-019754
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SECTION C - NON-FEDERAL RESQURCES
TBy Appont —__ Ei%iam

Authorized for Local Reproduction

() Siher Sources mrow.s
8. 5 § 3
5,
10
1.
12 TOTALS (s of kes B ond | 1) § § 5
SECTION D - FORCASTED CASH NEEDS
ToTd Ior 181 Yok i eorter o el 3] Guarder I GRiaTer
13, faceml
5 § s
)4, NooFadatal
15, TOTAL {sum of ines 13 and 14) § 5 3
SECTICN E- BUDGET ESTIMATES OF FEDERAL NEEDS FOR BALANCE OF THE PROJECT
) First () Secondt {cn T (s) Fourth
16,
17, B 5 H
18,
19,
20. TOTALS (o ot ines 16 - 1) §53.004 552,802 543,624
SECTION F - OTHER BUDGET INFORMATION
{Allach ictcitione! Ghests N Nacassary)
21. Direct Charges: None is out of the ordinary 22. Indiract Charges: 50.4% MTDC
23. Remarks MTDC = $32,303
SF 4244 (1-88) Page 2

Pranczibed by OM3 Clreulir A-102




OMB Approval No. 0348-3040

ASSURANCES - NON-CONSTRUCTION PROGRAMS

Public reporting burden for this collection of information is estimated to average 15 minui2s per rasponse, including time for reviewing
instructions, searching existing data scurces, gathering and maintaining the data needed. and completing and reviewing the collection of
information. Send comments regarding the burden estimate or any other aspect of this collactien of informatian, including suggestions for
reducing this burden, to the Office of Management and Budget, Paperwork Reduction Project {0348-0040), Washington, DC 20503,

PLEASE DO NQT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET.
SEND IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY.

NOTE: Certain of these assurances may not be applicable to your project or program. If you have questions, plsasa contact the

As the duly authorized representative of the applicant, | cerlify that the applicant:

1.

is the case, you will ba notified.

Has thae legal authority to apply for Federal assistance
and the institutional, managerial and financial capability
(including funds sufficient to pay the non-Federal share
of project cost) to ensure proper planring, management
and completion of the project described i this
application.

Will give the awarding agency, the Complroller General
of the United States and, it appropriale, the Siate,
through any authorized represantative, access to and
the right to examine ail recards, books, papers, or
documents related to the award; and will eslablish a
proper accounting system in accardance with genaerally
accepted accounting standards or agancy directives.

Will establish safeguards to probibit employees from
using their positions for a purpose thal constitutes or
presents the appaarance of personal or organizational
conflict of interast, or personal gain

Will initiate and complete the work within the applicable
time frame aker receipt of approval of the awarding
agency.

Will comply with the Intergevemmental Personnel Act of
1970 {42 U.5.C, §§4728-4763) ralaling to prescribed
standards for merit systems for programs funded under
one ot the 19 statutes or regulalions specified in
Appendix A of OPM's Standards for a Merit System of
Personnel Administration (5 C.F.R. 900, Subpart F).

Wil comply with ali Federal siatutes ralating to
nondiscrimination. These include but are not limited to:
{a) Tile V1 of the Civil Rights Act of 1364 (P.L. B8-352)
which prehibits discrimination on the basis of race, color
or natianal origin; (b) Title 1X of the Education
Amendments of 1972, as amended (20 U.5.C. §§1681-
1683, and 1685-1686), which prohibits discrimination on
the basis of sex; (¢} Section 504 of the Rehabilitation
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awarding agency. Further, certain Federal awarding agencies may reguire appiicants to certify to additionai assurances. If such

Act of 1273, as amended (29 U.8.C. §794), which
prohibits Jiscrimination on the basls of handicaps; (d)
the Age Discrimination Act of 1975, as amended (42
U.S.C. §58101-6107), which prohibits discrimination
on the basis of age; (e) the Drug Abuse Office and
Trealment Act of 1972 (P.L. 82-255), as amended,
relating to nondiscrimination on the basis of drug
abuse; ) the Comprehensive Alcohol Abuse and
Alcoholism Prevention, Treatment and Rehabilitation
Act of 1870 {P.L. 91-616), as amended, relating to
nondisgrimination on the basis of alcohol abuse or
alcoholism: (g} §§523 and 527 of the Public Health
Service Act of 1912 {42 U.S.C. §§290 dd-3 and 290 ee
3), as amended, relating to confidentiality of alcohol
and drug abuse patiant recards; (h) Title VI of the
Civif Rights Act of 1968 (42 U.5.C. §§3601 et seq.), as
amended. relating to nondiscrimination in the salke,
rental or financing of housing; (i} any other
nondiscrimination provisions in the specific statute(s}
under which application for Federa! assistance is being
made; and, {j} the requirements af any other
nondiscimination statuta(s) which may apply to the
applicaticn.

Wil comply, or has already complied, with the
requirements of Titles 1l and NI of the Uniform
Relocation Assistance and Real Property Acguisition
Policies Act of 1970 (P.L. 91-546) which provida for
fair and eguitable treatment of persons displaced or
whose property is accuired as a result of Federal of
tederally-assisted programs. These requirements apply
to all intarests in real property acquired for project
purposas regardiess of Fedaral paricipation in
purchases.

Wil comply, as applicable, with provisions of the
Hatch Act (5 U.8.C. §§1501-1508 and 7324-7328)
which fimit the palitical activities of employeas whose
orincipal employment activities are funded in whole or
in part with Federal funds.

Standard Form 4248 (Rev. 7-97)
Prescribad by OMB Gircular A-102
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10.

11.

Will comply, as applicable, wili. the provisions of the Davis-
Bacon Act {40 U S.C. §§276a to 276a-7), the Copeland Act
(40 LU.5.C. §276c and 18 U.S.C. §874), and the Coentract
Waork Hours and Safety Standards Act (40 U.5.C. §5327-
333). regarding labor standards for tederally-assisted
consiruchon subagresments

Wil comply, if applicable, with flood fnsurance purchase
requirements of Section 102(a) of the Flood Disaster
Protection Act of 1973 (P.L. 93-234) which requires
recipients in a special Hood hazard area to participate in the
program and to purchase flood insurance if the total cost of
insurable construction and acquisition is $10.00C o more.

Will comply with environmental standards which may be
prescribed pursuant to the following: {2) institution aof
environmental quality control measures undar the National
Environmental Pelicy Act of 1968 (P.L. 91-190) and
Executive Order (EQ} 11514; {b) notification of violating
facitities pursuant to EQ 11738; (¢) proteclion ol wallands
pursuant to £Q 11990, (d) evaluation of flood hazards in
fHoodplains in accordance with EQ 11888; (e) assurance of
project consistency with the approved State management
program deveicped undar the Coastal Zone Management
Act of 1872 (16 U.S.C. §§1451 et seq.); {f) conformity of
Federal actions to State (Clean Air) implemantation Plans
under Section 176(c) of the Clean Air Act of 1955, as
amended (42 U.S.C. §57401 et s2q.); (g) protection of
underground sources of drinking water under the Safe
Drinking Water Act of 1974, as amended (P.L. 93-523);
and, (h) protection of endangered species under Ihe
Endangered Species Act of 1873, as amended (P.L. §3-
205).

12,

13.

15.

17,

Wiil comply with the Wild anu Scenic Rivers Act of
1968 {16 US.C. §§1271 et seq.) rejatad to protecting
componenis or potential components of the national
wild and scenic rivers system,

Will assist the awarding agancy in assuring compliance
with Section 106 of the National Historic Preservation
Act of 1968, as amended (168 W.5.C. §470), EQ 11593
{identification and protection of historic propeities), and
the Archasological and Historic Preservation Act of
1974 (16 U.5.C. §§469a-1 et seq.).

Will comply with P.L. 93-348 regarding the protection of
human subjects invelved in research, davelopment, and
refated activities supported by this award of assistance.

Will comply with the Laboratory Animal Welfare Act of
1966 (P.L. 89-544, as emended, 7 U.8.C. §§2131 &l
seq.} perlaining to the care, handiing, ang treatment of
warm blooded animals held for research, teaching, or
ather activilies suppartad by this award of assistance,

Will comply with the Lead-Based Paint Poisoning
Pravenlion Ac! (42 U.S.C. §54801 &t seq.) which
prohibits the use of lead-based paint in construction or
rehabilitahen ot residence structures.

Will cause tc be performed the required linancial ang
cormpiiance audils in accardance with the Single Audit
Act Amendments of 1996 and CMB Circular Ma. A-133,
“Audits of Siates, Loca! Govemments, and Non-Profit
Crganizations.,”

Will comply with all applicable requiremants of all other
Federal laws, axecttive ordars, requlations, and policles
governing this program.

SIGNATURE OF AUTHOHIZED{:{EHTIFYING QOFFICIAL

LS Lot

TITLE

Senicr Research Administrator

APPLICANT TRGANIZATION

The Regents of the University of California

DATE SUBMITTED
April 14, 1999

Standard Form 4248 (Rev. 7-97) Back
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Attachment I
Terms and Conditions for State (CALFED) Funds

This section provides contract terms and conditions applicable to conmracts issued under State (CALFED)
funds. The specific terms and conditions may vary, depending on the applicant caregory (State entities,
Federal and other public entities, non-profit organizations, and private entities), and the type of project
{Public Werks/Construction or Services), as identified in Table D-1. Specific documents that should be
submitted with the proposal are shown in Table D-1.

The general terms and conditions which will apply to Category {I{ contracts funded with Proposition 204
funding are provided befow.

In addition to these generzl ierms and conditions, specific additional standard clauses will be applicable
depending on the type of project and applicant category. Table D-1 provides a summary of those
standard clauses for different types of projects and different applicant categories. Those standard clauses
are provided at the end of this attachment.

1. Term of Contract: The term of the agreement will be dependent on the project and may range
from 1 to 3 years. The agreement shall not become effective until fully executed by the parties and
approved by the Department of General Services.

2. Payment Schedule: No funds will be disbursed by State or National Fish and Wildlife Foundation
{(NFWT) to Contractor without 1} an executed copy of the Contract, 2) receipt of an original inveice
with supporting documentation, and 3) receipt and satisfactory completion of deliverables and/or
phases of work as set forth in the agreement, including quarterly financial and programmatic reports.
Payments shall be in arrears within 30 days of receipt of invoice by CALFED.

3. Budget Variances: Variances which exceed ten percent of a project task’s approved budgeted
amount should have approval in advance, with written explanations of programmatic changes to
cover such variances but must remain within the maximum contract amount,

4. Subcontracts: Contractors are responsible for all subcontracted work. Subcantract terms and
conditions must include atl applicable contract terms and conditions as presented herein.
Subcontractor agreements require approval by the State or NFWF, unless the subcontract was
included and approved as part of the main proposal. Any amendments to subcontract must be
appraved by the State or NFWF. In obtaining subcontracts, contractor must oblain at least 3
conipetitive bids for all subcontracted work, or comply with the provisions of Govemment Code
Section 45235 et seq., if applicable, or submit written justification for and obtain the State’s or
NFWF s appreval of non-compliance with these requirements.

5. Substitution: Should the State or NFWF be dissatisfied with the work of subcontractors or
employees of the contractor, the State or NFWF may require the contractor to substitute different
qualified subcontractors or employees. The State or NFWF must apprave such substitutions in
advance of providing applicable services.

6. Conflict of Interest: Contractor shall comply with all applicable State laws and rules pertaining
to conflict of interest, including but not limited to Government Code 10%0 and Public Contract Code
10410 and 10411.

7. Standard of Professionalism: Contractor shall conduct all work consistent with the professional
standards for the industry and rype of work being performed under the contract.

8. Rights in Data: All data and information obtzined and/or received under contract shall be in the
public domain. Contractor shall have the right to disclose, disseninate and use, in whole or part, any
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final form data and information received, collected and developed under this agreement, subject to
inclusion of appropriate acknowledgment of credit ta the State or NEWF, CALFED, and all coat
sharing partners for their financial support. Use of draft data requires pre-approval by State or
NFWF and CALFED. Contractor shall not sell or grant rights to a third party who intends 1o sell
such product as a prefit-making venture.

9. Indemaification: The Contractor agrees to indemnify, defend and hold harmless the CALFED
agencies, the State of California, the Resources Agency, Department of Water Resources, and
National Fish and Wildlife Foundation and their officers, agents and employees from any and all
claims and losses accruing or resulting to any or atl contractors, subcontractors, material persons,
laborers, and any other persor, firm or corporation fumishing or supplying work services, materials
or supplies in connection with the performance of this contract, and from any and all claims and
losses accruing or resulting to any person, firm or corporation who may be injured or damaged by the
Contractor in the performance of this contract.

10. Independent Status: The Contractor, and the officers, agenis and employees of Contractot, int the
perfarmance of the contract, shall act in an independent capacity and not as officers or employees or
agents of the State of California, NFWF, CALFED Agencies, the Resources Agency, or Department
of Water Resources.

11. Termination Clause: The State or NFWF may terminate this agreement and be relisved of the
payment of any consideration to Contractor should Contractor fail to perform the covenants herein
cantained at the time and in the manner herein provided. In the event of such termination the State
or NFWF may proceed with the work in any manner deemed proper by the State. The cost 1o the
State shall be deducted from any sum due the Contractor under this agreement, and the balance, if
any shall be paid the Contractor upon demand.

I2. Assignment: Without the written consent of the State, this agreement is not assignable by
Contractor either in whole or in part.

13. Integration Clause: No alteration or variation of the terms of this contract shall be valid unless
made in writing and signed by the parties hereto, and no oral understanding or agreement not
incorporated herein, shall be binding on any of the parties hereto. This contract may be amended
upon mutual written agreement of the parties and appraved by State or NFWF and CALFED.

14. Consideration: The consideration to be paid Contractor as provided herein, shall be in
compensation for all of the Contractor’s expenses incurred in the performance hereof, including
travel and per diem, unless otherwise expressly so provided.

15. Dispute Resolution: Any claim that Contractor may have regarding the performance of this
agreement including, but not limited to, clzims for additional compensation or extension of time,
shall be submitted to the Executive Director, CALFED, within thirty days of its accrual, CALFED
and Contractor shall then attempt to negoetiate a resolution of claim and process an amendment to this
agreement to implement the terms of any such resolution.

16. Time is of the essence in this agreement.
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A

State of California DEPARTMENT OF WATER RESOURCES The Resources Agency

Agreement No,

Exhibiz

STANDARD CLAUSES -
INTERAGENCY AGREEMENTS

Audit Clause. For contracts in excess of 10,000, the contracting parties shall be subject to the examination
and audit of the State Anditor for a period of three years after final payment under the contract.
(Government Code Section §546.7).

Availability of Funds. Work to be performed under this contract is subjsct to avaiiability of funds through
the State’s normal budget process.

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

Termination Claunse. Either State agency may temminate this contract upon 30 days advance written notice.
The State agency providing the services shall be reimbursed for all reascnable expenses incurred up to the
date of termination.

Severability. [f any provision of this Agreement is held invalid or unenfarceable 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, enforceable, and binding on the parties.

Y2K Language. The Contractor warrants and represents that the goods or services sold, [eased, or licensed

te the State of California, its agencies, or its pelitical subdivisions, pursuant to this Agresment are “Year _

2000 compliant” For purposes of this Agresment, a good ar servige is year 2000 compliant if it will continue
to fully function before, at, and after the Year 2000 without interruption and, if applicable, with full ability
to accurately and unambiguously process, display, compare, calculate, manipulate, and otherwise utilize date
information. This warranty and representation supersedes al] warranty disclaimers and limitations and all
limitations on liability provided by or through the Contractor.

DWR 4187 (REV. [/99)
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e

State of Celifornia
The Reacurces Agency Agreement No.

DEPARTMENT OF WATER RESOURCES
Exhibit

STANDARD CLAUSES —
SMALL BUSINESS PREFERENCE AND CONTRACTOR IDENTIFICATION NUMBER

NOTICE TO ALL BIDDERS:

Section 14835, et. seq. of the California Government Code requires that a five percent
preference be given to bidders who qualify ag a small buginess. The rules and regulations
of this law, including the definition of 2 small business for the delivery of service, are contained
in Title 2, California Cede of Regulations, Section 1896, et. seq. A copy of the regulations is
available upon request. Questions regarding the prefarence approval process should be
directed to the O ffice of Small and Minority Business at (916) 322-5060. To claim the small
business preference, you must submit a copy of your certification approval letter with
your bid.

Are you ¢claiming preference as a small business?

Yes*¥ No

*Attach a copy of your certification approval letter.

DWR 4186 (Rav. 4M)
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U.S. Department of the Interior

Certifications Regarding Debarment, Suspension and
Other Responsihility Matters, Drug-Free Workplace
Requirements and Lobbying

Persons signing this form should refer to the regulations
referenced below for complete instructions:

Cedification Regarding Debarment, Suspension, and Other
Responsibility Matters - Primary Covered Transactions - The
prospective primary participant further agrees by
submitting this proposal that it will includa the clause
titled, “Certification Regarding Debarment, Suspension,
Ineliglbility and Voluntary Exclusion - Lower Tler Covered
Transaction," provided by the department or agency
entering inte this covered transaction, without
modification, in alf lower tier covered transactions and In
all solicitations for lower tier covered transactions. See

Certificaticn Regarding Debanment. Suspension, Ineligibiiity
and Voluntary Exclusion - Lower Tier Covered Transactions -
(See Appendix B of Subpart D of 43 CFR Part 12.)

Certification Regarding Drug-Free Workplace Requirements -
Alternate |. (Graniees Other Than Individuals) and Alternale
Il. (Grantees Who are Individuais) - (Ses Appendix C of
Subpart O of 43 CFR Part 12)

Signature on this form pravides for compliance with
certification requirements under 43 CFR Parls 12 and 18, The
certifications shall be treated as a material represenlation of
fact upon which reifance will be placed when the Deparimenl

of the Interor determines 1o award he coverad transaction,

below for language to be used; use this form for certification ’
grant, cogperative agreement or loan,

and sign; or use Department of the Inleror Form 1954 (DI-
1954). (See Appendix A of Subpart D of 43 CFR Pad 12}

PART A: Certification Regarding Debarment, Suspension, and Other Responsibility Matters -
Primary Covered Transactions

CHECK__IF THIS CERTIFICATION IS FOR A PRIMARY COVERED TRANSACTION AND IS APPLICABLE.
(1) The prospective primary participanl certifies to the best of its knowledge and belief, that it and its prinaipals:

(a}  Are not presenlly debarred, suspended, proposed fer debarment, declared inaligible, or voluntarily excluded from
covered {ransacfions by any Federai department or agency;

(b)  Have nol within a three-year period preceding this proposal been convicted of or had 2 civd judgment rendered against
them for commission of fraud or a criminal offense in connection with obtaining, attempting to obtain, or performing
a public (Federal, State or local) transaction or contract under a public transaction: viclation of Federal or State
antitrust statutes or commission of embezziement, thett, forgery, bribery, falsification or dastruction of records, making
false stalements, or raceiving stolen property:

(e)  Are nol presenily indicted for or atherwise criminally or civilly charged by a governmental entity (Federal, State or
local) with commission of any of the offenses enumneraled in paragraph {1)({b} of this cerlification; and

(d)  Have natwithin a three-year period preceding this application/proposal had one ar mere pubiic transactions (Federal,
State or local) temminated for cause or default.

(2) Where the prospective primary participant is unable to certify to any of the statements in this cerificaton, such prospective
participant shall attach an explanation 10 this proposal.

PART B: Certification Regarding Debarment, Suspension, Ineiigibility and Voluntary Exciusion -
Lower Tier Covered Transactions

. 4
CHECK__IF THIS CERTIFICATION IS FOR A LOWER TIER COVERED TRANSACTION AND IS £PPLICABLE

(1} The prospectiva lewer tier pariicipant cerifies, by submission of this propasal, that neither it nor its principals is presently
debarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded from participation in this
fransaction by any Faderal depariment or agency.

(2) Where the praspective lower tier participant is unable 1o certify 1o any of the statements in this cectification, such prospecme
participartt shall attach an explanation to this proposal.
oLell
Wt 198§

Mim Parm anesalidainr b4 1153, BH1F5Y
DO1855, DL19% end DLYBED
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PART C: Certification Regarding Drug-Free Wérkpiace Reguirements

CHECK__IF THIS GERTIFICATION IS FOR AN APPLICANT WHG I5 NOT AN INDIVIOUAL,

Altecnate | (Granteas Other Thao Individuals)

A. The granlee centifies that it will or continue to provide a deug-free workplace by

{a}

(b)

(c

)

(e}

M

{a}

Publishing a statement notifying employess Lhat the unlawful manufactare, disinbution, dispensing, possession, or use
of a controfled substance is prohibited in the grantee’s workpiace and spesifying the aclions that will be taken against
employees for violation of such prohibition;

Establishing an angoing drug-free awareness program to inform employe2s about—

{1) The dangers of drug abuse in the workplace;

{2} The grantee's policy of maintaining a drug-free workplace;

{3} Any available drug counseling. rehabilitation, and emplgyee assislance programs; and

(4) The penalties that may be imposed upoa employeas for drug abuse violatiens aceurring in the workptace:

Making it a requirement that each employee to ba angaged in the performance af the grant be given a copy of the
statement required by paragraph (a);

Nolifying the: empioyes in the statement required by paragraph {a) that, 25 3 condtien of empioyment under the grant,
the empioyee will ~

{1} Abide by the lerms of the statement; and

{2} Notify the employer in writing of his or her conviction for a violation of a aiminal drug slatule eccufring in the

warkplace no later than five calendar days after such conviction;

Maotifying the agency in writing, within ten calendar days after receiving notiee under subparagraph (d)(2) fram an
amployee o olherwise receiving actual notice of such conviction. Employers of convicled employees must provide
notice, including position title, 1o every grant officer on whose grant aclivity the convicted employee was working,
unless the Federal agency has designated & central peint for the receipt of such nolices. Nolice shall include the
identification numbers(s} of each affected grant; ’

Taking one of the following actions, within 30 calendzr days of receiving netice under subparagraph (d)(2), with

respect 10 any employee who is s0 coavicled — )
(1) Taking appropriate personnel aclion against such an employee, up to and including termination, consistent with

the requirements of the Rehabilitation Act of 1973, as amended; or . )
(2) Requiring such employes to parlicipate satisfacterily in a drug abuse assistance or rehabilitalion program

approved for such purposes by a Federal, State, or local health, |aw enforcement, or other appropriate agency,

Making a good faith effort to continue to maintain a drug-free workplace through implemenitation of paragraphs (3}

(B). {c). (. (e) and {f).

B. The grantee may inserl in the space provided belaw the site(s for the performanca of work done in connecticn with the
specific grant; :

Place of Perfermance (Street address, city, counly, state, zip code}

Check il there are workplaces on file thal are not ideniified here.

PART D: Certification Regarding Brug-Free Werkplace Requirements

CHECK__IF THIZ CERTIFICATION IS FOR AN APPLICANT WH(J [5 AN H.VDJWDUAL

Allernate 1l. (Granteas Who Arg Indviduals}

{a)

{b)

The grantee certifies thal, as a condition of the grant, he ar she will nol engage in the unlawful manufactura,
distribution, dispensing, passession, of use of a controlled substance in conducling any aclivity with the grant,

If convicted of a criminal drug cFanse resulting from a violation accurring during Ihe conduct of any grant aclivity, he
or she will report the conviction, i wrding, within 16 calendar days af the conviclion, o the granl officer or other
designee, unless the Federal agency designates a central point for the receipt of such nolices. When notice is made
10 such a central point, it shall include the identification number(s) of each affected grant

I —01976 4
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PART E: Certification Regarding Labbying

Certification for Contracts, Grants, Loans, and Cooperative Agreements

CHECK__IF CERTIFIGATION IS FOR THE AWARD OF ANY OF THE FOLLOWING AND
THE AMOUNT EXCEEDS 5700,000: A FEDERAL GRANT OR COOPERATIVE AGREEMENT:
SUBCONTRACT, OR SUBGRANT UNOER THE GRANT QR COOPERATIVE AGREEMENT.

CHECK__IF CERTIFICATION 18 FOR THE AWARD OF A FEDERAL
LOAN EXTEEQING THE AMOUNT OF §150,000, OR A SUBGRANT OR
SUBCONTRACT EXCEEDING 5100,000, UNDER THE LOAN

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

(1) Mo Federal appropcated funds have been paid of will be paid, by or on behalf of the undersigned, to any persen fer

2

3

influencing or attempting lo influence an officer ar empioyee of an agency, a Member of Congress, and officer or employee
of Congress. of an emgloy2e of a Member of Congress in connection with the awarding of any Federal contracl, the making
of any Federal grant, the making of any Federal loan, the entesing into of any cooperative agreement, and the extension,
continuation, renswal, amendment, of modificatlon of aey Federal contract, geant, loan. or cooperative agreement.

If any funds other than Federal appropriated funds have been paid or will ke paid Lo any person for influsncing ar aitempting
1o influence an officer or employee of any agency, a Mamber of Congress, an officer or employee of Congress, or an
employes of a Member of Congress in connection with this Federa! contract, grant, foan, of coaperative agreement, the
undarsigned shall complele and submit Standard Form-LLL, "Disclosure Form to Report Lebbying,”™ in accordance with its
instructions.

The undersigned shall require that 1he languags of this eertification be included in the award doGuments for all subawards
at all tiers (including subcontracts, subgrants, and contracis under grants, toans, and cooperative agreements) and that alt
subrecipiants shall certify accordingiy.

This certification is @ malerial representation of fact upon which reliance was placed when this transaction was made or entersd
inta. Submission of this ceniification is a prerequisite for making or entering into Lhis transaction imposed by Section 1352, lille
31, U5 Code Any person who fails to file the required cerlification shall be subject to a civil penalty of not less than $10,000
and nol more than 5100,000 for each such failure.

As the authorized certifying official, | heregby certify that the above specified certifications are true.

SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL [m,,’,j C,« J/M
vy [l

TYPED NAME AND TITLE

Lynn Deetz, Senior Research Administrator

DATE April 1%, 1999
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