
0332303

July 2, 1998

Mr. Diok Daniels
CALFED Bay-Delta Program Office
1416 Ninth Street, Suite 1155
Sacratoento, California 95814

Re:    Response to Proposal Solicitatio~l Package for May 1998

Dear Mi:. Daniels:

We are pleased to subtoit this proposal entitled "Restoring Shallow Water Habitol
Delta smelt and Splircall in the Sacramento-San Joaquin Delta: Measuring Success" tbr
potential funding through CALFED. "lhe funds available from CALFED and the interest
in the value of shallow water habitat indicate that many proposals will need to be
evaluated for funding in this area. Tl~ere is presently incomplete knt~wledge and
understanding of the value, or even the range of values provided by shallow water habitat.
This proposal would advance the formation of a scientifically based tool [br CALFED to

water habitat field imo a structured classification sdiaeme.

We would appreciate your thoughtful consideration of this proposal as it tooves through

technical review panel or integration panel, I would encourage them to contact either of
us by phone at (925) 935-9920.

Sincerely,

ENTRI~X, Inc.

Senior Marine Biologist Senior Aquatic Biologist
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COVER SHEET (PAGE ! of 2)

May 1998 CALFED ECOSYSTEM RESTORATION PROPOSAL SOLICITATION
Restoring Shallow Water Habitots for Delta smelt ond Splittoil io the
Sacramento Son Joaquin Delta: Afeasuring Success

Proposal Title:
Applicant Name: Andrew E. Jahn, Ph,D.. ENTRIX. Inc.

]vf.ai]irtg Address: 590 Yqnacio Valley Road, Suite 200, Walnut Creek, CA 94596
Telephone: (925) 935-9920
Fax: (925) 935-5368

Amount of funding requested: $276,000 for I years

Indicate the Topic for which you are applyiag (check onIy one box). Note that this is an important decision:
see page __ of the Proposal Solicitation Package for more irLformation.
[] Fish Passage Assessment [] Fish Passage hnprovemcnts
~t Floodplain and Habitat Restoration [] Gravel Restoration
[] Fish Harvest [z Species Life History Studies
[] Watershed PlatmingJlmplementation [] Education
D Fish Screen Evaluations - Alternatives and Biological Priorities

Ir~dicate the geographic area of your proposal (check only one box):
[] Sacramento River Mainstem [] Sacramento Tributary:
~ Delta [] East Side Delta Tributary:
[] Suisun Marsh and Bay [] San Joaquin Tributary:
~z Sa~ Joaquin River Malnstem [] Other:
t3 Lm~dscape (entire Bay-Delta watershed) []North Bay:

Indicate the primary species which the proposal addresses (check no more than two boxes):
t3 Sa~a Joaquin and East-side Delta tributaries fall-run chinook salmon
[] Winter-rtm chinook salmon o Spring-run chinook salmot~
c] Late-fall run chinook salmon [] Fall-run chinook salmon
~’ Delta smelt [] Longfin smelt
~ Splittail [3 Steelhead trout
[] Green sturgeon [] Striped bass
[] Migratory birds
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May 1998 CALFED ECOSYSTEM RESTORATION PROPOSAL SOLICITATION

Indicate the type of applicant (check only one box):
n State agency D Federal agency
[] Public/Non-profit joint venture ~ Non-profit
t3 Local government/district ~ Private p~’ty
[] University ~" Other: Corporatioo

Indicate the type of project (check only one box):
[] Planning ~ Implementation
D Monitoring ~ Education
[] Research

By signing below, the applicant declares the following:

(1) the truthfulness of all representations in their proposal;

(2) the individual signing the form is emitled to submlt the application on behalf of the applicant (if
applicant is an entity or organization); and

(3) the person submitting the ~plication has read and understood the conflict of interest and confidentiality
discussion in the PSP (Section I1.K) and waives any and all rights to privacy and confidentiality of the
proposal on behalf of the applic~t, to the extent as provided in the Section.

(Signature of
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11. EXECUTIVE SUMMARY

Title: Restoring Shallow Water Habitats for Delta smelt and Splittail in the Sacramento-
San Joaquin Delta: Measuring Success

Submitted By: ENTRE’A, Inc.

Description: This proposal will assist CALFED in selecting restoration projects by
defining the fishery resources and ftmctions supported by various shallow water habitat
types in the Sacramento-San Joaquin Delta and Suistm Bay. The five regions selected for
investigation favor information relevant to delta smelt and spllttail, which are CALFED
prJorityspeeies. CALFED will be evaluating proposals competing for millions of dollars
in restoration funds. We propose to deliver a classification and rating system that will be
a useful tool by which to choose projects that will favor species of high conservation
priority without making the Delta an even better place for their competitors and predators.
This proposal would help to identify and fill gaps in the emerging knowledge base on the
functional value of shallow habitat types by dovetailing ~vith ongoing studies and
monitoring programs.

Approach/Tasks/Schedule: In coordination with other ongoing eflbrts, including the
ongoing CDFG review of past shallow water studies, gaps in the regional and habitat
coverage of shallow water habitat types will he identified. Tasks ~411 include a summary
of existing and emerging information, choice of study sites,, exploratory sampling by
multiple gear types, data analysis, and information exchange through reports and a
workshop.

Of the seven "Priority Habitats" listed in the Proposal Solicitation Package, three are
especially relevant to floodplain restoration in the Delta and include: Tidal perennial
aqua(tc (freshwater), Shaded riverine aquatic, and Midchannel island and shoal habitat.
Seasonal wetlands ~e well covered by the ongohig work of Somnrers and others in the
north Delta, and so are not duplicated in this proposal. Ira addition, a habitat not targeted
for restoration but believed to be imporlant for delta smelt, the shallow open waters of
Suistm Bay, will be included.

The three main products of this work will be l) a summaa~y of the methods and results of
past and ongoing efforts to define fish use of shallow habitats in the Bay and Delta, 2) a
classification of shallow habitats based oft fish community composition, and 3) a
numerical scoring system for evaluating the habitat potential of shallow environments
based on measurable physical features (including the physical structures provided by
vegetation).

The review and integration of existing information will be completed within the first
month of the contract, hopefully by late winter/early spring of 1999. The field portion of
the program would then consist of surveys in spring, summer, and fall. A draft report
would be competed in early 2000, with the workshop and final report finished in late
winter or early spring. The purpose of the workshop will be to receive feedback from
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other investigutors and stakeholders on the proposed systems of classification and scoring
of habitats.

Justification for Project and Funding by CALFED: The objective of tbc CALFED
restoration initiative is to improve and increase habitats and ecological functions to
support sustainable populations of diverse and valuable species. Changes in land use
have altered Delta habitats from their poorly known but ~rguably shallower historic
character, and these changes may be in some way reversible to the benefit of priority
species. There is limited understanding of how existing or re~ored habitats function to
benefit any particular species. There are compelling reasons to proceed in an adaptive
management mode, in which emerging informa~on will be used to refine and redirect the
restoration effort. The justification for t~is project is the amount of ftmding that will be
spent on shallow water habitat restoration in the upcoming ~nding cycles. There will be
an ongoing need for better information on the net benefits to Delta fish species fi’om a
given restoration option.

Budget Costs and Third Party Impacts: The total proposed budget is $275,918. We
do not anticipate any third party impacts. Ongoing investigations would proceed
unhindered, although we would solicit cooperation and selected information as input to
the proposed data analysis.

Applicant Qualifications: ENTR!X has 14 years of experience in fish habitat studies,
with a strong emphasis in freshwater and anadromous species. Messrs. Tom Taylor and
Wayne Lifton, both project advisors, have decades of experience in the Delta and are
acquainted with most of the workers in the field. These ENTRIX advisors are joined by
Dr. Michael McGowan of San Francisco State University, currently involved in shallow
water habitat evaluation in the Deha. The proposed project manager, Andy Jalm of
ENTRIX, has over 20 years of postdoctoral experience in adult and larval ~sh sampling
and identification, data management, study design, and statistical analysis; he recently
completed a resource-based habitat evaluation in the vicinity of the Port of Oakland. He
is joined by Messrs. Kim Laur and Chris Herrala, both with extensive sampling
experience in the Bay and Delta.

Data Evaluation: A variety of descriptive and exploratory statistical tools will be
applied by Dr: John.

Coordination with other Programs/Compatibility with CALFED Objectives:
Coordination with ongoing progran~s is a specific task in tiffs proposal, and continuing
liaison with other programs is a primary objcefive of the project management team.
CALFED management has determined that monitoring, assessment, a~zd applied research
efforts are a critical component of the adaptive managerannt process. The proposed
project fits into this overall objective.
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IlL TITLE PAGE

a. Title: Restoring Shallow Water Habitats for Delta smelt and Splittail in the
Sacramento-San Joaquin Delta: Measuring Suceess

b. Submitted By: Andrew E. John, Ph. D, Principal Investigator
ENTRIX, Inc.
Suite 200
590 Ygnacio Valley Road
Walnut Creek, CA 94596
Telephone!Fax: (925)-935-9920/(925)-935-5368
E-mail: aj ahn(~ENTRIX.eom

e. Company Type: Private Type S Corporation

d. Tax Identification Number: 76-0265862

e. Partidpants/C ollaborat ors:

Mr. Thomas L. Taylor: ENTRIX, Inc.

Mr. Wayne S. Lii~on: ENTRIX, Inc.

Dr. Michael F. McGowan:
San Francisco State University

Mr. Kim Lanr: ENTRIX, Inc.

Mr. Chris W, Herrala: ENTPdX, Inc.
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IV. PROJECT DESCRIPTION

a. Project Description and Approach

Among the CALFED restoration objectives is one to "Improve and increase aquatic
habitats so that they can support the sustainable production mid survival of native and
other desirable estuarine and anadromous fish in the estuary." An obvious challenge is to
relate the physical structures that caaa be restored in a given location to the net biological
benefits that can be reasonably expected to accrue from them. This proposal is to fill
gaps in the existing and emerging knowledge base on fish use of shallow water habitat
types in the Delta and Suisun Bay. Five general regions of the Delta will be sampled, as
described in a later section. The chief product will be a tool that CALFED can use to
rate and prioritize proposed restoration projects on the basis of likely benefits to ~ish.
This will consist of a classification and scoring system based on easily measured or
predicted physical habitat characteristics that is in mrn based on quantitative and
qualitative biological information.

Of the seven "Priorily IIabitats" listed in the Proposal Solicitation Package, three that are
especially relevant to floodplain restoration in the Delta include: Tidal perennial
aquatic (freshwater), Shaded riverine aquatic, and Midchanncl island and shoal
habitat. Seasonal wetlands, listed in the Package and relevant to restoration, are well
covered by the ongoing work of Sommers and others in the north Delta, and so are not
covered here. In addition, a habitat not targeted for restoration but at the stone time
thought to be important to delta smelt, the shallow open waters of Suisun Bay, will be
inclnded in this project. ]n a recent document, the Estuarine Ecology Tear~ of the 1EP
listed seven factors, each with two or more potential states, by which to classify shal!ow
water habitat. By organizing information on what has been done, and by cataloging the
dourinant habitat types that exist in each region, we will identify five or fewer locations
in each region that appear to represent the most obvious gaps in existing knowledge of
fish community composition using physically defined shallow water habitat types.

Key physical factors to be included in the site selection process will be (from "Definition
t)f Shallow-water Habitat and an Evaluation of Its Potential Importance to Fish and Other
Aqnarie Organisms in the San Francisco Estt~ary", the Estuarine Ecology Team, a Project
Work Team of the 1EP 1998):

1. intertidal]subtidal
2. openwater/channel margiNsha!low s!ough
3. sofUhard substrate
4. presencetabsance of aquatic vegetatinn (emergent, floating, submerged)
5. presenee/abseane of riparian vegetation

In coordination with existing monitoring programs and special studies, a range of
geographic locations, structural elements, and biological components will be surveyed
mad described. Using a variety of gear types (tow net, beach seine, and trash pump)
necessary to capture larval, juvenile, and adult fishes of multiple spacies in multiple
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microhabitats, we will gather and organize information on fish community composition
in the context of restoration options. Data will be made available in IEP-compatJble
format, and conclusions shared with all stakeholders in wri~en and oral corrmurnications.
After a workshop in which interested pa~ies wiil provide feedback an our draft
recommendations, we will prepare a final report. This initial program is seen as a one-
year effort, after which we would propose to refine and extend the information gathering,
again in coordination with other ungding programs.

b.     Scope of Work

Task 1. Summarize Existinc Data and Ongoing Efforts (separable as stand-alone task)

We are aware of ongoing efforts such as the work of Simenstad and Grimaldo in flooded
islands, the USFWS continuing salmon smolt studies, Itieb’s investigations of shallow
water habitats in the bays and ~roposed) in the western delta, McGowan’s study of
heavily vegetated areas, Aasen’s shallow water sampling, and the efforts of Chotkowski
to summarize existing data on shallow habitat fish abundance. In Task I we will bring
this survey up to date to define the state of knowledge as it pertains to a we~.l researched
and thought out geographically balanced treatment of the different structural elements of
shallow water habitats and associated use by fish.

Deliverable: An annotated spreadsheet giving temporal and spatial coverage, methods
including gear iypes, species and life stages targated and taken. Also included will be the
key structuraJ and water quality elements of the habitats sampled by past and ongoing
programs..

Schedule: The deliverable for this task will be produced within one month of project
authorization and notice ro proceed.

Budget: $9,646

Task 2. Set~Uv (inseparable from Task 3)

The efficacy of a variety ofgeur types and logistics oPaccess for day and night sampling
will be worked out during preliminar2,, site visits. We propose to use multi-gear
samplhag programs using tow nets, pumps and seines (and perhaps other gear if
necessary) to characterize the seasonal abundance of fish and macroinvertebrates in a
spectrum of shallow water, vegetated and non-vegetated areas of tidal perennial aquatic,
shaded riverine aquatic, and the variety of remnant habitats in midchannel islands and
shoals. In each habitat, we will work out methods to best represent species composition
and estimates of relative abundance.

Computer-ready field and laboratory data collectJ.on forms and specimen labels will
facilitate data collection and documentation. Also in task 2, we will complete the final
process of obtaining necessary scientific collecting permits, special-statu~ species take
permits. Any necessary property access will be arranged. We recognize that some
choices of gear type will be permit-dependent.

Deliverable: A sampling schedule, sample sites and sampling protocol will be provided.
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Schedule: Upon completion of Task 1, a list of candidate sites will be prepared in each
Delta sector. We then envision a two-or three-day field effort in ~vhich each site will be
inspected for workability and recommended gear types. This task will be completed by
the end of the second month of the project.

Budget: $7,339

Task 3. Data Collection

Water quality data taken at each sampling location during each sampling episode will
include temperature, dissolved oxygen, turbidity, conductivity and pH. A physical
description of each site, including average depth, substrate texture, bottom slope,
exposure to wind and waves, nearness of low-tide shallow refugia, kinds and amounts of
vegetation, riparian shade, and presence/absence of subaquatic tree roots will be collected
and updated, if necessary, seasonally.

Sm’npling will be conducted both day and night in three seasons (spring, summer, and
fall). Larval fish collections will be preserved for laboratory processing. Adult and
juvenile fish will be identified, measured to the nearest cm, and released alive except for
specimens necessary for labomtury studies. Healthy specimens of endangered species
will be returned to the water immediately. For all other species, representative specimens
will be preserved and retained for possible processing in a future, follow-up slaady of
stomach contents and condition of the fish.

In the laboratory, preserved specimens will he identified and counted. Major non-fish
elements of the zooplankton will be identified but not enumerated. Voucher specimens
will be arch!red and~ if necessary, sent to specialists for confirmation ofidantificatiun.

QA/QC procedures: data sheets will be checked for accuracy and completeness by a field
or laboratory supervisor after each data collection episode.

Deliverable: The data base will be made avai.lable in IEP-compafible form.

Schedule: We envision all data generation to be complete by December 1999, assuming
an early spring start-up for Task 3.

Budget: $170,953

Task 4. Analysis finseparable from Task 3)

Tile goal of the analysis is to produce an objective classification and scoring system for
habitat types within each sector of the Delta and Suisnn Bay. To meet this goal, our
separate objectives will be to define the net biological values of habitat typos by region,
and to identify the key structural elements that support these values. We ~vill use double
data emry as the primary entry-error checking procedure and range cheeks as a last
asstu’ance of data quality. The first step in analysis of species abundance patterns will be
to produce standard descriptive statistics by development stage for each species by gear
type and habitat type. The next step will be to synthesize data from several gear types so
that a community-level analysis can be conducted. An ad hoc procedure for this is to use
species data from the gear type that best captures the species in a given habitat type.

3
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Once a unified data set is made, multivariate procedures will be used to help describe
habitat-fish community relationships: With these patterns known, the physical and water
quality data will be employed wilh canonical correlation, discriminant functions, or
similar procedures to attempt to separate physical habitat effects from location effects on
fish community composition.

Using the statistical output as a guide, and existing information as a partial test, we will
create a biological classification scheme as well as a ~parate, physically-based scoring
scheme of fl~ various combinations of structural elements that are best associated with
differences in fish community structure.

Deliverable: No deliverables. The results of this analysis will appear in the draft report
under Task 5.

Schedule: The analysis will be finished by the middle of December 1999.

Budget: $23,558

Task 5. Draft Report (inseparable fi-om Tasks 3 and 4)

A writtan draft report describing the methods, results, and recommendations, including
the proposed classification and scoring systems, of this initial study will be provided to
CALFED.

Deliverable: Draft Report

Schedule: The draft report will be finished by the middle of January 2000.

Budget: $18,882

Task 6. Workshop (optional but highly recommended)

ENTRIX will organize and conduct a workshop to present and discuss the findings
contained in the draft report. After circulating the dra~ report, we wfill inviVe interested
parties to attend a workshop in which we will present results and recormnendations,
answer questions, and solicit feedback. Comments received will be organized,
condensed, and incorporated into a final report. Timing of the workshop could be made
compatible with the IEP Asilomar meetings in February 2000.

Deliverable: Written counnents and summary of intended actions in producing a final
report.

Schedule: We will attempt to schedule this wurkshop for February 2000, subject to
change, in co~rditmtion with CALFED m~d IEP participants.

Budget: $10,948

Task 7. Final Report (optional but highly recommended)

The final report will incorporate to a reasonable extent the feedback obtained in the
workshop, especially as the comments advance the usefulness of the proposed restoration
planning tool to be provided as the main product o f this project.

4
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Deliverable: Final Report

Schedule: The final report will be produced within one month of the workshop.

Budget: $[2,351

Task 8. Management (inseparable from Tasks 2,3,4,5. and 7]

Liaison with ongoing projects, which will begin hi Task 1, will be a continuing effort of
the management team. In addition, schedule and budget tracking and quarterly reports to
CALFED will be done under this task, which comprises less than 8% of the total budget.

Deliverable: Four quarterly reports, begi~aing the quarter in which contracting is
completed.

Schedule: Each quarterly report will be submitted on the 10~ business day of the first
month of the following calendar quarter.

Budget: $22,241

e. Study Locations

As discussed earlier, fish corrmmnifies and water quality we expected to vary with
geographic location within the Deha. The effects of habitat structure will therefore not be
the same in all places. Like the schemes for subdividing shallow water habitat, systems
for div~diiag the Delta into sectors are numerous. We propose an initial division into four
sectors as follows: 1) North; the main stern and tributaries of the Sacramento River,
Georgiana Slough, and the north and south forks of the Mokalunme and Little Potato
Slough north of Venice Island, 2) East; the dead-end sloughs of the San JoaqoJn River, 3)
South-Central; The San Joaquin, Middle, and Old Rivers and connecting sloughs south of
Frank’s Tract, and 4) West; the remainder of the lower reach of the San Joaquin and all
areas of the Delta east ~f Chipps Island. ]n addition, we would include as a fifth
geographic region the shallows of Suisun Bay, to cover more-or-less the historic range of
delta smelt habitat.

Within each sector, without duplicating or interfering with the eftbrts of others, we will
establish study sites that cover the major structural elements that appear to define shaltow
habitats in the sector.

d.    Expected Benefits

Channel form changes and undesirable species interactions have been identified as likely
atressors to delta smelt and splitt~il, both primary CALFED priority species. These fish
can benefit from future and ongoing shallow water restorations anly if the projects result
in the kinds of microhabitats that favor them without making the Delta an even better
place for their competitors and predators. By producing a predictive tool for ranking
potential fish use of physically defined shallow habitats, this project can help assure that
restoration efforts will be truly beneficial to priority species.
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e. Background and Ecological!Biological/Technical Justification

The CALFED ecosystem restoration program is the largest a~ad most complex such
program in the world. Even though the program is to be implemented over 20 or 30
yea~s, the magnitude of the effort demands tl~at some restoration projects begin before the
specific goals of the projects are worked out. In it~ tha~t report, "Definition of Shallow-
water Habitat and an EvaJualion of l~s Potential lmportmace to Fish and Other Aquatic
Organisms in the Sara Francisco Estuary", the Estaarine Ecology Team, a Project Work
Tear~l o~" the [EP, xwote:

...there is [¢ttle understanding of why species are .found in particular
places. There is even less understanding of what value restored shallow-
water habitats are going to have for any particular species ~ffish.

It would be naive to think lfiat habitat restoration/rehabilttation
activities can be postponed until we have sufficient scientific knowledge to
assure a high probability of success .... It would seem prudent to monitor
and assess the success of such projects, so that alternative management
activities can be implemented if necessary and the positive or negative
effects of such projects established

The work proposed here would provide timely data on a more complete set of
combinations of habitat variables than is likely to come from monitoring of the first
generation of restoration projects in the delta. Furthermore, the proposed classification
and scoring system can p0tent~ally be used to redirect restoration efforts already ~
progress.

The objectives of this proposal are consistent with the CALFED EILPP, the Central
Valley Project Improvement Act, and the Anadremous Fish Restoration Plan. The ERPP,
Volume 1 p. 45, lists increasing acreage of natura! floodplain habitat as an
impleixJentation objective. Implementation objectives for tidal perennial aquatic habitut
(p. 82), Delta sloughs (p. 88), and midchannel islands and sboals (p. 92-93) all involve
restoratien of the habitats covered in this proposal. Similarly, the CALFED
implementation objectives for delta smelt (p. 136), splittail (p. 144), white and green
sturgeon (p. 14g), chinook salmon (p. 154), steelhead (p. 160), striped bass (p. 165),
resident species (p. 172), and aquatic foodweb organisms (p. 181) all call for some sort of
shallow habitat improvement.

f. Monitoring and Data Evaluation

Not applicable to tiffs non-conslruction preject. I~owever, similar work elements are
described above in the scope of work.

g. lmplementability

Not applicable to this non-construction preject.
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V. COSTS AND SCHEDULE

a. Budget Costs

The full proposed cost of this one-year project is being sought from CALFED~ The need
for funding is based on the goals of this project being specific to CALFED priority
objectives and the lack of funding from other sources.

The accompanying budget represents cosls for a one year study which we flxink of as the
first phase of a program that will likely continue to provide benefits if it is refined in ma
adaptive management fcamework and extended into future years. Costs for future phases
can not be estimated at this time.

In-kind support by outside experts will be sought through a technical workshop and
through continuing liaison with agency personnel at CDFG, DWIL, USBP-., etc. In
addition to ffds, the costs of this project ~ill be highly leveraged by the integration of
existing public agency data on fish use of shallow habitats in the Bay-Delta.

No subcontractor labor is proposed for the project and, therefure, no bid procedures thr
subcontractor work are provided.

The required breakdown of costs is presented be!ow in Table 1.

Table 1, Cost Breakdown.

Project Direct I Direct Overhead Materialand Miscellaneous
Phaseand Labor Salary and Labor(General, Service Acquisition and other Total

Task Hours I Benefits Admin. and fee) Contracts Contraet~ Direct Costs Cost

Task 2 94 $3,479 $2,525 N/A N/A $1,335 $7,339

Task 3 2,$40 $38,101 $75,818 N/A N~’A $57,034 $170,953

Task 4 292 $7,106 $15,438 N/A N,’A $1,014 $23,558

Task 5 180 $5,709 $12,447 N/A N[A $726 $18,882

Task 6 96 $3,044 $6,464 N/A N/A $1~440 $10,948

Task 7 134 $3,690 $8,186 N!A N/A $475 $12~51

Task $ 222 I $6,098 $15,288 N/A N/A $855 $22,241

TOTAL: $275,918

b. Schedule Milestones

The schedule for each task is given in the scope of work section aud summarized in
Figure 1.
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c. Third Party Impacts

There will be no direct third-party imp~ts as a result of the proposed work. To the extent
that the work product will inflt~ence decisions about future restoration proposals, there
vail probably be indirect effects to third parties.
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Figure 1 - Schedule

Shallow Watar Habitat Restoration Project

Milestene ¯ Summa~]
Fixed Delay Slack



VI. STATEMENT OF QUALIFICATIONS

The project will be managed by Dr. Andy Jahn, a fish biologist with more than 20 years
experience in faunal surveys, habitat evaluations, and statistical analysis. Dr. Jahn v,61l be
advised by Messrs. Thomas Taylor and Wayne Lifion, both experts on fish habitat
requirements and restoration, and both long-time participants in the Bay-Delta
proceedings. Also serving in an advisoD, capaci~ will be Dr. Mike McG~waa of SFSU,
a fisheries ecologist who is currently conducting studies of fish use of subaquatic
vegetation for the Depar~rent of Boating a~ld Waterways. Field teams will be led by
Messrs. KJm Lattr and Chris Herrala, both with extensive fish sampling experience in the
Bay and Deka.

~PrincLpal lll¥~t~gator                  T. Taylor, ENTRIX, Inc.

W. Lifton, ENTRIX, the,A Jahn, ENTRIX, Inc. M. McGowan, SFSU

K. Laur, ENTRIX, Inc.

Field Team Leader I
~

Field Team Le~der 2

IC. Herrala, ENTR!X, inc. K. Law, ENTRIX, Inc.

C. lletra]a X X X X x X X 7
A Jahn X X X X X X X X X 22
K, Laur X X X X X X X 6
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Key Project Personnel

Andrew E. John, Ph.D., Senior Aquatic Ecologist, I~P.~X. Dr. Jalm, is
established bin-statistician, project manager, and field biologist. His peer-reviewed
publications include papers on larval and adult fish ecology, statistical methods, plank-ton,
and oceanography. I{e has organized and conducted field projects in mid-ocean, coastal
ocean, mountain stream, and eztuarine envirunme~ats, as well as in the intertidal zone of
the open coast. His investigations of larval fish ecology usually integrated data from
multiple samplers. He recently designed and managed a habitat evaluation project in the
Por~ of Oaldand in which multiple gear types were used to sample fish and crustaceans in
a variety of habitats, including nearshore structures and vegetation. Andy has more than
20 years experience in computer programming and data analysis, including inferential
statistics, interval estimation, and various multivariate procedures. He has experience
with several habitat evaluation systems and is well practiced in ~mn’dng dam into honest
and useful applications.

Wayne S. Lifton, Senior Aouatie Ecolonist. ENTRJX. Mr. LiBon has 25 years of
consulting experience during which he has focused primarily on the evaluation of water
use on fish resources and aquatic habita¢ and has considerable experience with fishery
issues in the Central Valley. Mr. Lifton has participated in the Bay-Delta hearings as an
expert witness on fisheries and water quality issues related to the SWP and CVP. As part
of his work, Mr. Lifton was responsible for advising clients on fishery isslles and
participating in interageney groups including the Five-Agency Salmon Team, the Delta
Salmon Team, and the San Joaquin Salman Team among others. Mr. Li~on has been
rezponsible for several mitigation and enhancement plans for San Joaquin River
tributaries and reservoirs. He conducted analyses regarding the effectiveness of the
Kivar barrier oa DO in the San Joaquin River as part of previous assigamants. He has
also reviewed the status of the Delta smelt, longfm smelt, splittail and assisted in a review
of information related to the biology of the winter-run chinook salmon. Ms. Liffon
worked on evaluating the potential impacts of the proposed 1SDP and helped plan
mitigation measures. As part of that work, Mr. Lit~n utilized many of the modeling
tools available for upstream and Delta fisheries and was responsible for developing new
assessment approaches.

Michael F. McGowan, Ph.D., Senior Research Scientist, Tiburon Center for
Envirormaantal Studies, San Francisco State University. Dr. McGowan is a quantitative
ecologist with experience managing large projects as part of interdisciplinary teams of
planners, scientists, agency managers, and the public. He has pablished more than two
dozen peer-reviewed articles and book chaplers on fishe~3,-related issues in f~eshwater,
estuarine, and salt-water environments including a review of the long-term environmental
effects of oil development. On numerous projects he has contributed statistical study
design, database analysis, literature review, evaluation of project alternatives, QAYQC
plans and made site visits to the field to persona!ly observe operations lbr QA/QC~ As
chief scientist on numerous research cruises at sea, in San Francisco Bay, and the Delta,
he is familiar with a variety of fish sampling tectmiques. He is a member of the
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Estuarine Ecology Team advising the Bay-Deha lnteragency Ecological Program, and he
is also parftcipating in a multi-agancy effort (FWS, NMFS, CDFG, EPA) to establish
wetlands habitat goals for the San Frun¢iseo Bay region.

Thomas L. Taylor, Senior Aquatic Biologist, ENTRIX. Mr. Taylor has over 20 years
experience in the management and restoration of aquatic resources. He has worked as a
consultant to state and federal resource agencies, local govemmants, electric utilities,
industry, water purveyors, and environmental advocates. Mr. Taylur’s understanding of
resource and regulatory issues is enhanced by his 15 years as an employee of the
California departments of Fish and Game and Parks and Recreation. His experience in
the Sacramento-San Joaquin Delta spans twenty years and includes population studies on
cfftfish and striped bass and habitat associations of the resident fishes. Mr. Taylor
typically conducts aquatic habitat assessments, aquatic habitat and wetland restoration
planning, implementation and monitoring, quantitative lish population surveys and multi-
year monitoring programs. Mr. Taylor qualifications include a long standing interest in
the physical aquatic habitat needs of native fishes as well as the managemant of native
fishes. He is also experienced in life histoW assessments for Central Valley chinook
salmon, delta smelt, and splittall.

Christopher W. l-lerrala, St~tt" Scientist, ENTR1X. Mr. Herrala’s experience includes
work in estuarine and marine ecology, fisheries biology and environmental
complianceipermflting. He has helped to design and conduct estuarine/marine habitat
evaluation studies and has provided technical evaluations of marine and estuarine
communities in support of ongoing consultatio~ with trustee agencies, tfe also has
extenfflve experience conducting marine and estuarine entrainment studies, intertidal and
subtidal transect surveys, trawl sm-veys, plankton surveys, soft and hard-bottom benthos
surveys, dive ~ecormaissance surveys, fish population assessments, in-stream flow
studies, aqua’dc habitat saitability studJles, riparian assessments, and environmental
monitoring.

Kim Laur, Staff Scientist, ENTRIX. Mr. Laur has over flvc years of experience in
fisheries biology disciplines such as instrearn flow, habitat suitability criteria, population
evaluation studies, fish barriers, and diversion facilities. Mr. Laur has extensive
experience sampling and analyzing fish populations in around the Delta. Locations
sampled include the temporary barriers, Georgiana and Monteanma sloughs, Clifton
Court Vorebay, Grant Line Canal, and Old River. Sampling methods have included
radio-telemetry, recording Global Position System (GPS) points, kodiak/otter trawls, boat
electrofisl’fmg, and various other fish-catching mechartisms. He has worked extensively
with endangered, threatened and sensitive aquatic species, including the winter-ran
chinook salmon, delta smelt, tidewater goby, coho salmon, splittail, and steelhead trout.
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VII. COMPLIANCE WITH STANDARD TERMS AND CONDITIONS
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Attachment E
U.S, Department of the interior

Cerdficatlons Regarding Debarment, Suspen~on and
Other Responsibility Matters, Drug=Free Workplace

Requirements and Lobbying

Pet;ons signing this form should refer to the regutations    Ce~Jficadon I~gardlng Debarment. Suspension, tne=gibility

PART B: Ca~tificotlon Regsrding Debarmant, Su=psnsiono lnaiigibglt¥ and Voluntary Exclusio~ .
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The gra +~..~’s po~c*f of maintain~ng a drug-free workpla¢e; -

It)I, to), �~), re) and (fl,
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Figure ]

Standard Form 424

APPLICATION FOR one ~=,o~

FEDERAL ASSISTANCE }=,o.T~ =uo~rrr~o
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PART Cerdflcatlo~

the authoriz=d certifying offlc~al, ~ ;~reby certify that the above spec~fled certifications are true.

SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL

Valerie Clark. West Coast Region~! ~tanoger

TYPE~ NAME AND TITLE

July 1, 1998
DATE
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- ~,ure 2

Standard Form 424A (cont’d.)

(aI G~anl Program {b) A~l~anl (c) Sla~ J (d) ~h=~ Soulcas (e) TOTALS



Figure 3

Standard Form 424B

ASSURANCES -- NON-CONSTRU~’TION PROGRAMS
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Figure 2

Standard Form 424A (cont’d.)

INSTRUCTIONS FOR THE SF-424A (cont=nue~]                           (
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Figure 3

Standard Form 424B (cont’d.)

ENTRIX,Inc. i July 2, 1998
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