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'CALFED PSP COVER SHEET

_ Troposal Title:  Wildeat Creck Floodplain, Channel and Fisherie: i
Applicant Name: J. Michacl Walford, teblic Works Director and Chief Engineer
Mailing Address:_R5° 5 Giciee DEvs . Aacrwez, A F¥55°3
Telephone:___ 425 - 3/3 - 22073
Fax: f25-2i% 2333

Email:

" Amount of funding requested: $440.000 for 3 vears

Indicute the lopic lor which you are applying {check only one box)

= Fish Passage/Fish Screens = Tnroduced Species
O Hahitar Restoration a l'ish Management/Hatchery
) Local Watershed Stewardsiup jul Environmental Lducation

O Water Quality
Does the proposal address a specified Focused Action? o _Yes Ko

What county ot eounties is the project lacated in? Contra Costa County

Indicate the goographic atea of vour propasal (check only one box):

a Saeramento River Mainstent

a Sacramento Trib: | Last Side Trib:

i San Joaguin River Mainstem [m] Swsun Marsh and Bay

[ Sem Joaquin Trib: = North Bay/South Bay: 8an Pablo Bay

O Delta: s} Landscape (entire Bay-Delta watershed)
Cfl Chther;

Indicate the primary spccies which the proposal addresses (check all that apply):

jun] San Josquin and last-side Delta wibutaries fall-run chinook salmen

o Winter-run chinook salmon 3 Spring-run chineok sulmon
= Late-full run chinook salmon i Fall-run chinook salmon
i Delta amell O Longfin smell

0 Splittail = Steelhead trout

O Green sturgeon ! Striped bass

i Migralory birds ju] All chinook species

[m] Other: ] All anadromons salmonids

Specily the BRD shategic objective and target(s) that the project addressss. - Tnclude page numbers from
January 1999 version of ERP ¥olume 1 and II:

Stream and Flaodplain Processes: ¥ol. I pages 29-30, 76-80: Steclhead Regtoration: Vol. L. pages 33
225-237; Other Priority ai Risk Species: Val. [, pages 243-246, 239-262, 266-267, 297-299 urx] 334-335:
San Pablo Bay Feological Unig Vol 1, papes 130-131 .
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Tndicate the type of applicant {check only one box):

a State agency jw Federal agency
=} Public/INon-project joint venture & Non-profit
= Local government/district ] Privale party
jaa] University | Other:

- Indicate the type of project (check only ane box): .
O Planning = Implementation
] Menitoring ] Education
] " Research

By signing beiow, the applicant declares the following:
1. The tmthfuless of all representations in their proposal;

2 The individual signing the form is entitled to submit the application an behalt of the applicant {if the
applicant is an entity or organization); and

3. The person su.ibmitt—ing the application has read and undersiood the conflicl of interest and
confidentiality discussion m the PSP (Section 2.4) und waives any and all righls t privacy and
comfidentiality of (he proposal on behalf of the applicant, to the extent as provided in the Section.

J. Michuel Walford
Printed name of applicant
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John M. Gioia
Supervisor, District I
Contra Costa County
Board of Supervisors

April 12, 1999

Calfed Bay-Delta Program Office
Attention: Wendy Halverson Martin
1416 Ninth Street, Sufte 1155
Sacramenlo, CA 95814

Dear Ms. Martin:

Contra Costa County is submitting this grant to the Calfed Bay-Delta program for
fanding conslderation in Spring 1999 10 help implement the Ecosystem Restoration Program for
the Bay-Delta ecosystem. The County is submitting this grant on behalf of the Wildcar-San
Pablo Creeks Design Team, which is 2 watershed counell composcd of federal, state and local
agencies, industries, businesses, residents and citizen organizationy, This entity was first formed
by the county in 1985 to address the need to design an environmentally acceptable fload control
projeet on lower Wildcat and San Pablo Creeks. The “design team™ has continued to meet for
the past fourteen years and expanded its concerns 1o a watershed wide area and initiated many
sueceasful water quality, envivonmental education and habitat restoration projects. This couneil
is co-chaired by the County Community Development Department and County Peblic Works
Department.

The Wildcat-San Pablo Creek [Design Team is submitting this proposal in an cffort to
raise the necessary non-lederal share of funding to implement a project curzently undergoing,
design with the Army Corps of Engineers. The Amy Corps of Engineers project will restore the
Wildeat Creek anadramous fisheries, riparian habitat, and floodplains, and protact the Wildcat-
San Pablo Creeks salt marshes and endangered species habitat. The project is scheduled to begin
implementation in 2001 with the participation of Contra Costa Counly, logal non-profit groups
and the Army Corps of Engineers. Because the inadequate non-federal match is the critical
bartier Lo implomenting this project, which is located in the lmpoverished arca of Notth
Richmond, we are requesting Calfed funds from a state source,

The County believes that the collaborative, consensus and interdisciplinary approach to
addressing environmental protection and restoration, which has been pionesred by this team, has
produced an impressive record and deserves the support of Called. The project is proposed on
the basis of ten years of monitoring and data collectien on Wildcar Creck afler the original
project was completed. Analysis of the collected data shows the need 1o adjust the original
design of this multi-objective flood damage reduction-restoration project in order to meet the
oniginal objectives of the projeut, which is to have a sustainable and active, bankfull channel,
floodplain, riparian forest, and fisheries migration.

EAST RICHMONL HETGHTS « ELCERRITS » ELSCGRANTE + KENSINOTON « NORTH RICHMONDY +
RICHXIND » ROLLINGWOOD » SAN PABLG
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Please reler all communications regarding this grant to Mitch Avalon, Beputy Chief
Enginger of the Contra Costa County Flood Control and Water Conservation District at (925)
3132203,

Sincerely,

ohn Goia
Contra Costa County Supervisor for District One

Mike Walford, Contra Costa County Public Works Department
Denis Barry, Contra Costa Community Development Department
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" 100 BOARD OF SUPERVISORS, A5 THE GOVERNING BODY OF CONTRA COSTA COUNTY

FLGOD CONTROL AND WATER CONSERVATION DISTRICT
FROM: J. MICHAEL WALFORD, CHIEF ENGINEER
‘DATE: MARGH 23, 1989

SUBJECT: AUTHOR!ZE THE CHIEF ENGINEER TO APPLY FOR A CALFED GRANT FOR WILDCAT CREEK

IMPROVEMENTS, PROJECT NO. 7527-6D8619-99, NORTH RICHMOND seREA.

i Regommended Action:

AUTHORIZE the Chief Engineer {o apply for 2 CALFED Grant for improvements to Wildeat Creek,

BACHKBROIND AND JUSTTFICATION

as the local match for an existing Army Corps of Engineer's Grant.

1. Financial Impact:

Mo impaat to the County General Fund. The Flood Control Dlstnctwﬂl tund staff tims involved in

writing the Grant.

Continued on Attachment:_X smm’ruu;@ﬂz %‘——

__ RECOMMENDATION OF COUNTY ADMINISTRATOR

.. RECOMMENDATION OF BOARD COMMITTEE
__APPROVE __ OTHER

SIGNATURE(S):

ACTICN OF BOARD ON March 23, 1099  APPROVED AS RECOMMENDED _y

VogE OF SUPERVISORS

i UNAMIMOUS (ABSENT Nome )
AYES. _____ HNOES:
ABSENT:____ ABSTAIN:

Ry

g:IviBdorhd-23 doc

QOrlg. Div: Public Works (ADMIN)
Cantact. R, Mitch Avalon (925) 313-2203
¢ Counly Administrators Office
Public Warks - Acceunting
Public Warks = Fioad Gontral
T. Jensen, Wildeat-San Pablo Design Team
. vutaurls, Cammunity Development

I hereby certify that this is a true and corzect copy
of an action faken and entered op the minmutes of
the Board of Supervisors on the date shown.

attesten:_ Plasch 238 /997
PHIL BATCHELOR, Clerk of the Board of
Supervisors and County Administrator

By é “%W , Deputy
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Wildcat Creek/CALFED Grant
Narch 23, 1999
Page Two

1.

Reasons for Recommendations and Backgroupd:

_In September 1998, the Flood Control District and the Wildcat-San Pablo Giggk Design Team

were successful in cbtaining a Grant from the Army Corps of Engineers for modifications to the
original improvements to Wildcat Creek, Ever since the improvements to Wildcat Craek have
been compieted, the down stream portion of tha improvements have not functioned as planned.
The low flow charnel has migrated from the design location into the floodplain. In addition, the
ariginal project included a fish ladder through the concréte channel portion of the project. This
fish ladder has never functionad properdy. The Army Coms of Enginear's Grant that was received
last year is to corract the deficiencies of the creek so that it will functlon propery in the low flow
channel as originally intended, and provide passage for steelhead up Wildcat Creek,

The Army Corps of Engineers Grant requires a local match of approximately $400,000.
Unfertunately, there are no funds in Zone 7, the local Flood Control Zone, to pay for the focal
match. The Wildcat-San Pable Design Team racommends that the Flood Conirol District apply
for a CAL-FED Grant, which would provide the local match necessary for the Army Corps of
Engineer's Grant. This grant application will be for the full $400,000 local match.

LConsequences of Negatlve Action:

The Chief Engineer would not apply for the CALFED Grant, and thers is a possibility that we will
lose the Army Corps of Engineer's Grant funds if we do not acquire the local match from CALFED.
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T ). Michaet wWalford
Contra Public Works Department

Costa 253 Clacier 1) "R Mk Al
3 Glacier Drive W pdich Awalen
County " Martinez, CA 245534825 Degnaty - Enginesring
Telephone: (525) 315-200¢ 5. Clifford Hansen
FAX: (925) 513-2333 Dreputy - Administration

Falricia K. MuNamee

April 14, 1999 Deputy - Operalion s

- Mavrive M. Shiv
Deputy - fansporiation

Bay Conservation and Development Commission
30 Van Ness Ave., Room 2011
San Franclisco, CA €4102

. FCD:Wildcat Creek CALFED Proposal

Honorable Comrmissioners:

This letter is to inform you that the Contra Costa County Flood Control and Water
Consarvation District is applying for a CALFED grant for improvements to fish habitat on
Wildcat Creek. The project is located in the community of North Richmond in the
downstrearn portion of Wildcat Creek.

The project will be reestablishing an active channel on Wildcat Creek and correcting an
existing non functional fish ladder. Improvements to the active channet and to the fish
ladder will allow migsation of steelhead up Wildcat Creek to spawn.

This project is @ perfect match for CALFED funding. Monitoring of the project after
construction will be perfarmed by the Wildcat Creek/San Pablo Creek Design Team. The
Design Team is @ watershed council composed of Federal, State, local agendies, industries,
husinesses, and resident and citizen organizations. The Design Team was formed in 1985
to develop an environmentally acceptable design for lower Wildcat and San Pablo Creeks,
and has been monitoring the creeks ever since.

If you have any questions regarding our project, please call me at 925\313-2203.

Very truly yours,
VI F
G flit e
R, Mitch Avalon
Deputy Chief Engineer
RMA:c]
qadrminymitchicalfed

c: Grant Design Team
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- GEORGE MILLER CISTRIET 2FAICES,

1333 WILLOW Fasa AU,
T1h DisTRICT, CALIFORRLA L

HuiTE 203
Zs RavBuRn Houge Orfce Buining ConcoaD. CA 84520
WazHINGTON, DO 2066507 r (926} 302,350
1202, 2262088 QI:UITQTBEE Dt tb [ 4 mmtﬁl %tat 41 CAVID TUCKER
wwvw.hougn,gevigeo gemillur DISTHCT DIFECTOR
DANIEL WEIS3 .
FHouge of Repregentatives —
Sure 281
O o pesornat o TMashington, DE 205150507 Acree. 52 o4o0e
COMRATTEE ON EDLCATION 1410 Gesngia 57
AND THE WOFKFORLE Apnl S! 1999 VALLEID, [A 89890

(7a7h B45-1008

¥ [202) 226- 1904

Lester Snow, Direcior
CalFed Bay-Dclta Program
California Resources Agency
1416 Ninth Street, Suite [155

Sacramento, CA 9584
Dear Director Snow:

T am writing in strong support of the CalFed grant application submitted by Contra Costa County
on hehalf of the County’s Wildcat-San Pablo Creeks Design Team for the restoration of Wildcat
Creck,

My staff has actively participated in the Design Team since its inception in 1985, 1have
successfnlly secured federal funding for this restoration project through the Arnty Corps of
Engineers Section 1139 program which needs to be cost-shared with 33% non-tederal funds.
Tocal nott-profits and the County have contributed substantial in-kind services and funds to this
effort and the California Depuartment of Water Resources is currently assisling in funding
planning efforts. Because this is a poverty area we are heavily dependent on secking state
assistance to fully fund the implementation costs.

This project is a perfect example of the kind of project CatFed was intended to fund because il
can directly accomplish resulls in restoring a native steelbead population w the North Bay. The
goal of the Wildeat-San Pablo Creek flood damage reduction project is to restore the migration
ol the recovering Wildeat Creek steclhead to San Pablo Bay. This grant will reverse the
technical problems this project has experienced with a dysfunctional fish ladder and sediment
basin 50 that the project can provide its intended benetits.

I urge your favorable consideration of'this request,

George Miller
Member of Congress
7* District, California

PRINTEE: OH RECYCLEL 3N
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. FAPR 14 ‘39 24:31PM ASSEMELYWIMAM DIOM ARONER

DiQn LOu I‘Se Aro n er ASSEMBLWOMAN, FCURTEENTH DIETRIGT

CHAIR, ASSELELY HUMAN IERYISES

CRUFORNIA LEGISLATURE, STATE CARITOL, SACRAMENTD, CAISS1A (318 282014 FAX J8T8) A18-3114

April 14, 1999

CalFed Bay-Delta Frogrem Office
1416 Ninth Street, Suite 1155
Sacrsmento, CA 95814

- Dear CalFad Managers:

GOMMITTEES:
JDICURY
REVEWLE & TAXATION

EELECT COMMTTEES:
GALIFOMNIA WOMEN

COABTAL PROTELTION

I am writing to support the CalFed grant application for the resoration of Wildeat Cresk
and its threatened steelhead trout population submitted by Contra Costa County. This grant s
being submitted on behalf of the Contra Costa County Wildeat-San Pablo Crecks Dcsxgn Team
0 which iy office sends a representative, This team has a reputation for ploneermg in

consensus problem solving and have an excellent record for results.

‘The application seeks state funding sources frem CalFed to help provida the non-fedaral
match for a collaborative preject with the Army Corps of Engineers, Contra Costa Cowunty, and
loca.l non-profit oria.n{zauans The prmect benaefits mmomy -poven'y area | uf North Rmhmcmd i

cdbiile leas lismaite d e s Bt riebrrrd v

cnv:ron.mcnfal projects lw.s hzstoncally bean high in the N'urth R:ch.m.ond area, hnwever, which is
why the Wildeai-San Pablo Ureek project 18 viewed natonally &s a modsl ficod damage
reduction-restoration: project. The Seetion 1135 Army Corpa project this grant will assist has
involved a broad array of stateholders which sontinuds the tradition for planning on Wildeat
Creek. Both the environment of Wildcat Creek, its marsh, its endangered and threatened species

and this community desetves CalFed's assisiance.

Sincerely,

Airw AL s e

DION LOUISE ARONER
Assemblymember
14" Dhstrict

HFTNT QFFCE: HE A5KET, JEKERY SATATID (510} 5403680 FAKISIS] 401044
TSI CFFICS: 11 ZROADVAY, R CHUDND, CARBO! (813) d302r FAXIS13) Eb4413

Frintas an Recpoled P zoer na)"é'iﬁwh
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Title Page

WILDCAT CREEK. FLOGDPLATN, CHANNEL AND FISHERIES RESTORATION
PROJECT

Primary Contact:

Mr. Mitch Avalon

Deputy Public Works Director -

Contra Costa County Flood Control and Water Conservation District
Contra Costa County Department of Public Works

255 Glacier Drive

Martinez, CA 94553

Participants and Collaborators;

Contra Costa County is submitting this grant at the request of the Contra Costa County
Wildeat, San Pablo Creeks Design Team which serves as a watershed council for the waiersheds
of Wildcat and San Pablo Creeks. The two creeks share the same floodplain and marsh as they
flow into San Pablo Bay. This Council is compesed of representatives of the following
. povernment officials, agencies, orgamizations and residents of the watershed and meets regalarly
in Richmond, California

Representatives of Govemrental Qfficials:
Congressman George Miller, State Serator Don Perata, Assembly Member Dien Aroner, County

Supervisor John Gioia, City of Richmond City Manager, City of’ San Pablo Public Works
Director, North Richmond Municipal Advisory Council.

Federal Agencies:

Army Corps of Engineers, Natural Resources Conservation Service, U.S. Enwronmental
Protection Agency, U.S. Fish and Wildlife Service,

State Agencies:

California Depariment of Fish and Game, State Tands Commission, California Department of
Water Resources, California Coastal Conservancy, San Francisco Bay Regional Water Quality
Control Board.

Local Agencigs
Contra Costa County Comrmunity Development Department, Contra Costa County Public Works
Department, San Francisco Bay Conservation and Development Commission, Fast Bay Regional

Park District, City ef Richmond, City of San Pablo, unincorporated community of Notth
Richmond, Richmond School District.
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Businesses and industry:
Asbi Nursery, Colorspot Nursery, Chevron Qil
Organizations:

League of Women Voters, West Contra Costa County Shoreline Committes, Urban Creeks
Council of Califernia, Community Youth Council for Leadership and Education, Save San

Francisco Bay Association, East Bay Conservatien Corps, Golden Gate Women Fly Fishers,

Friends of Wildeat Canyon, Waterways Restoration Institute.
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EXECUTIVE SUMMARY

The Wildcat-San Pablo Creeks Design Team-Watershed Couneil is applying for
$440,000 of State Calfed funds for the restoration of anadromous fish migration from San Pablo
Bay 1o the upstream Wildcat Creek spawning and rearing habitat located-in Wildcat Canyon
Regional Park about 10 miles upstream. The restoration project reach starts from the Wildcat-
San Pablo Creeks marsh and ends 2.5 miles upstream in the unhincorporated community of North
Richmond. The project is sponsared by a council composed of federal, state and local agencies,
citizen orgenizations, businesses and industrics which has been active and eifeciive for fourteen
yeass. [t was formed by Contra Costa County in 1985 to oversee the design and management of
a county Army Corps flood damage reduction-stream restoration project.

This Wildcat Creek restoration project i3 expected to restore an estimated population of
500 to 1500 adults and as many as 10,000 juvenile threatened anadromous steelhead trowt by
linking lower Wildeat Creek to an existing spawning habitat in the upper watershed. The project
will protect and restore a 5000 lineal feet of a now degraded riparian corridor, protect 350 acres
of & high quality undisturbed pickelweed salt marsh and add an additional scre of riparian habitat
at a sediment basin where an equilibrium active channel will be redesigned. The 2.3 mile project
reach is contained within an innovative multi-objective flood damage reduction project that was
a pioneering effort at replacing a standard chammelization project with 2 project that is modeled
after nafurai river processes. One of the institutional pressures for this innovation was the need
to protect the Wildeat-San Pablo Creeks marshes which serve as habitat for the endangered
clapper rail and salt marsh harvest mouse. The Army Corps also verified the exastence of the
rare San Pablo vole, a subspecies of very limited range to this area, and the California clapper
rail.

The features of the restoration project include the restoration of the bankfull or active
channel from Wildeat Creek Marsh to Verde Elementary School (two miles) including the
restoration and protection of a 3.5 acre riparian corridor approximately 50 feet wide. A sediment
basin designed to intercept extraordinarily high sediment loads detiverad from the geologically
unstable upper watershed in Wildeat Canyon will be redesigned to accommadate 2 seif-
maintaining active channet and riparian corridot to ingure fish passage to an upstream fish
ladder, The fingl component of the project will be to replace a dysfunctional 400 foot long fish
ladder with a channel that will safely allow for fish passage. A weir at the downsiream end of
the sediment basin will be redesigned to better support the stability of the active channel.

The testotation project is sponsered by the Contra Costs County Public Works
Department with the [J.S. Army Corps of Engineers an behalf of the Wildgat-San Pable Creeks
Design Team. The Team described on the title page uses an interdisciplinary and consensus
approach o arrive at annual management plans for Wildcat Creek to meet the flood damage
teduction ohjectives and environmental protection objectives for the marsh, its endanpgered
species, riparian corridor, and anadromous Fisheries restorgtion.  This restoration praject proposal
is the result of ten years of monitoring the flood damage reduction-restoration project by the
‘Waterways Restoration [nstitute, the East Bay Regional Park District and California Department
of Fish and (Game to evaluate the project against its original multiple-objectives. The restoration
approach has been guided through this period by some of the leading fluvial geemorphologists
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and hydraulic engineers in the country from the University of California, U.S, Geological
Survey, Army Corps, Waterways Experiment Station and private consultants. The Army Corps
of Enginger’s National Floed Channel Research Program adopted the Wildeat Creek project as
its logo because this project is considered its national “outdoor lab™ or learning ground for
understanding how to design the nurtti-objective flood damage reduction-river. praject of the
future. The inulti-objective Napa River flood damage reduction plan recently completed in. 1998
was madeled after our experiences with this Wildcat-San Pablo Creeks project. Therefore, this
project has unusual statewide and national implications because of its role as a model for both
planning processes and advancing owr technical knowledge in river restoration. The projest
direcdy addresses the CALTED objectives to recover the Bay-Delta steethead fisheries, protect
the endangered and threatened species associated with salt marshes and riparian environments,
and applications of, most advanced science available to identify and emulate ecosystem
processes and functions to meet restoration objectives.

This restoration project is currently underway in the design processes as a Section 1133
Army Corps of Engineer’s continuing Authorities Project. The design plans and specifications
are expected {0 be completed by December 1999 and construction is expected 1o occur in 2001 to
2002.
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FROJECT DESCRIPTION
Proposed Scope of Work

The project will reevaluate what the correct slope and width-depth ratio of the Wildcat
Creek active (bankfull} channel should be to sustain & dynamic equilibriun: channel over time.
The original project design used regional hydraulic geometry to design the bankfull channel
attained from average values of San Francisco Bay Area streamg, but we know now that these
average values are not relevant to designing an equilibrium channel in a flat, tidal, alluvial fan
near the mowth of a creek. The channel slope has been impacted by a sewer line near the mouth
of the creck which acts as a grade control. Therefore, the restoration design and issues of
floedplain capacity must accommodate this situation. A project output will be to reshape the
bankfull channel as necessary to better reflect this low gradient channed type.

The sediment basin located upsiream enables bedioad and some suspended load to drop
out and provides an accessible location for sediment removal. This project feature has
performed well as a sediment trap but has obstructed suecessfil migration of fish to the upstream
fish ladder. According to fishery biologists, the basin obstructs successtul migration of
enadromous fish because winter flows and sediment deposition obliterates any passable channel
through the basin at the time when the fish are migrating downstream. There is also no
vegetative cover in the migrtion area. Project outputs include designing a sustainable active
channel around the edge of the basin which links the fish ladder to the active channel below the
basin. A channel and riparian zene will be provided on the periphery of the basin. A design
option is to ingrease the size of the basin to accommodate more riparian vegetation and retain 1is
sediment trapping function. This is feasible because the county owns the adjacent land 10 the
basin. A four foot reinforced conerete weir located at the downstreain outlet to the sediment
basin will be replaced or modified to support the correct grade for the restored chanmel and allow
for suceessfil fish migration up and down the basin.

The final physical project cutput will be to modify or replace a 400 foot fish ladder which
extends upstream from the sediment basin at & 20% slope and a vertical lift of approximately 12
feet. The current fish ladder obstructs migration because the baffle catches debris and sediment
thereby clogging the rome for fish passage.

The last but equally impertant project output will be the revision of the Operations and
Maintenance Manual and the “Performance Maintenance Criterin” developed for Wildcat Creek.
The project redesign in conjunction with the manual revisions will reduce the conflicts between
the environmental outputs of the modifications and the existing malntenmes requirgments,

The Wildcat-San Pablo Creeks Diesign Team has procured through the cooperation of the
San Francigsco District of the Army Corps of Engineers some of the best restoration experts
available from the Waterways Experiment Station. Dr, Craig Fischenich will lead an
interd{sciplinary team to evaluate the project design performance with various sediment basin,
fish passage and active channel alternatives. A sediment budget will be developed for the basin
using existing data; a sediment transport model will be used for sensitivity analyses in gauging
the system response 1o various altermnatives, regime relations will be applied to evaluate stable
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configurations for the active chanmel, hydraulic analyses will be pecformed to assess the
implications of varicus vegetation management alternatives, and performance criteria for fish
will be.used to develop and evaluate the feasibility of modifying the fish passage facilities.

The sediment hasin will be mumerically modeled to evaluate modification afternatives,
The design phase is including a sediment transport study to determine deposition rates and
sediment capacitiss of the basin and floodplains. A hydrawlic analysis will be completed to
engure that the project modifications for the environment will also assure that the design level for
flood damage reduction is maintained. Field surveys of fish populations and passage issues will
bo made. These analyses will be guided by the sediment discharge, and vegetation field data
collected in the last ten years after the construction of the original flood control project. Fish
surveys provided the East Bay Regional Park District fisheries biologist are also included in this
data.

Scheduie ard Project Tasks

- 3 4 s 8 " 8 e =" s e e

Task Completion Date
Conduct Tnitja! Site Tnvestigations with Design Teat 5 March, 1999
Develop Sediment Budget 15 April, 1999
Refine Hydrologic & Hydraulic Models 15 April, 1999 .
Evaluate Detention Basin Alternatives 30 April, 1999
Mid-Course Design Team Overview of Study 30 April, 1999
Evaluate Active Chanmel Altematives 15 May, 195%
Ewvaluate Fish Passage Alternatives 30 May, 1999
Develop Vegetation Management Models 30 May, 1999
Submit Draft Report 15 June, 1999
Environmental Studies Report 2 July, 1909
Design Meetings with the Design Team 30 July, 1999
Figh and Wildlife Coordination Completed 3 September, 1999
Complete Public Review.of Draft Ecological Restoration 4 Ooctober, 1999 10

Report 5 November, 1999

+ Tnitiate Plans and Specifications December, 1999

s Execute Project Cooperation Agreement January, 2001

+  Advertise Construction Contracts April, 2001

s Complete Canstryction Qctober, 2002

Project studies and management are conducted by the Army Corps of Engineers with the
ongoing participation of the Wildeat-San Pablo Creeks Design Team.
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Location and Geographic Beundaries of the Project

The project location is in the unincorporated community of North Richmond on the edge
of 8an Pablo Bay in Western Contra Costa County. See Figures 1, 2A and 2B which include a
U.S. Geological Survey topographic map. The restoration projest involves the lower 2.5 miles of
the Wildcat Creek watershed which is about 11 square miles in total area. The upper portion of
the creek is in the Wildeat Creek Canyon Regional Park and Tilden Regiona) Park which
provides for a relatively protected environment for the upstream fisheries spawning and rearing
habitat. )

Ecological and Biological Benefits
Ecological and Biolewical Objectives

There are two primary restoration goals of this project, which are to return a viable
anadramous steelhead fish population to Wildcat Creek, and to protect the Wildcat-San Pablo
Creek marsh and its endangered species habitat from degradation by sedimentation. In this
context, the restoration objectives include restoring a sustainable active channel and ripatian
corridor which can support fish passage over time without the disturbance of maintenance
activities. The restored active channel will occur within a fifty foot wide riparian protection
reserve which is a feature of the food control project (Figure 3). The second restoration
objective is to provide for a functonal floodplain and sediment basin to trap the large sediment
load originating in the upper watershed and being transported through the lower reaches of the
cresk. The combination of floodplain and sediment basin entrapment of sedimert is intended 1o
prevent the degradetion of the Wildeat-San Pablo Creek marsh by sediment filling. The third
restoration objective is to design a functioning equilibrium channel to one side of the sedimem
basin which {s also designated as part of the undisturbed riparian preserve (Figures 4 and 5). The
fourth restoration objective is to remove and redesign the dysfunctional fish ladder above the
sediment basin. One of the alternatives being modeled for this feature is to remove a 400 foot
super critical flow concrete chute and replace it with a mere natural step-pool steep grade type of
channel. In quantifiable terms, we intend to protect 330 acres of high quality salt marsh, restore
2.5 miles of stream channel and riparian corridor and restore an estimated population of 500-
1500 adult steelhead and 10,000 juvenile threatened steelhead.

The stresses on the fisheres and Wildeat Creek marsh start it the upper watershed where
two small dams at Lake Anva and Jewel Lake, constructed in the 19305 for a local water supply,
1educed the range of the steelhead spawning and rearing habitat. Subseguent land use changes
including grazing and nearby wbanization exacerbated the naturally unstable, landslide prone
geology in the upper Wildcat Canyon. Recreational ponds constructed in Alvarado Park at the
mouih of the Canyon also restricted fish passage. The creck has been remarkably stable through
the urban portion of the cities of Richunond and San Pablo through the past twenty years.
(Waterways Restoration Institute Report prepared for EPA, 1997) A proposed channelization
project for badly needed flood control for the residents of North Richmond and the loss of the
marsh through sedimentation were threats to the ecology of the lower creek and magsh.
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An innovation in flood control project design was developed by the Wildcat-San Pablo
Creeks Design Team in 1995 and construction of this project occurred between 1986 and 1989, ~
The project featurss a selmaintaining bankfull or active chamnel in a riparian reserve, a
floodplainto convey flows and trap sediment, and set-back berms. The project also includes the
sediment basin and fish ladder. An important feature was the devefopment of the first Bast Bay
Regionzal District “flatlands” streamside frail through a poverty area and the subsequent
developmant of @ stream-based environmental education program at Verde School Jocated on the
creck. A Wildeat Creek restoration youth employment program was also established by the
Richmond based Cormmunity Youth Council for I eadership and Education.

Regular monitoring of this project area has been provided by the Waterways Restoration
Institute for the Wildcat-San"Pablo Crecks Design Team. This monitoring and project evaluation
involved consuttation with river restoration experts outside of the Design Team famibiar with the
project. It was found that & combination of wholesale vegetation remowal during project
construction and an inadequately vegetated active channel, an incorrect widih-depth ratio design
for the active channel and incompatible maintenance activities destabilized lower Wildeat Creek.
Earlier sediment transport moedeling and chanrel hydraulic geometry studies did not anticipate
these factors. No real quantifiable datz was available on sediment loads which hampered the
design of the sediment basin and “low flow™ channel designed for the middle of it which never
peeformed as a channel. The fish ladder design did not take {nto account the debris jams whick
have rendered it incifective.

The rationale behind our restoration proposal is to comect these project design flaws to
the best of our ability and to continue the ongoing monitoring ¢{¥ort to determine whether these
adjusiments to the project will meet our restoration and flood damage reduction efforts. We
antjcipate that fiture post project monitoring will suggast a variety of different management
approaches over tinse but our pilot restoration projects on this system op to this point should
bring us close t¢ a sustainable system,

Linkages tg Past and Future Projects an sterwide 5 Benefits

Monitoring and adjustments to the project area have been accomplished in the recent past
which will centribute to the successful design of this restoration project. The riparian reserve
wag allowed to prow in the 1en yeary since the flood control project was constructed. A new
pilot project bankfull channel with a lower width-depth ratio was excaveted through the riparian
corridor sroviding for a restored and shaded channel. This reach of channel was surveyed for
erosion. ar deposition after the 1997 floods and found to be very stable. This experimental
project also established that it is technically possibie to restore a new channel through an existing
riparian comidor witheut unacceptable impaets to the riparian resources. Permanent markers
were installed to designate the riparian protection zone so that any future maintenance activities
will not unintentionally impact this zone

A gtudy by the San Francisco Bstuary Institute verifies that the souree of the large
downstream sediment loads is from the geologically unsiable upsiream canyon. We have been
able to quantify 2 sediment basin sediment capture rate from the sediment removal projects
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between 1988 o 1997. A complimentary Calfied grant proposal is being submitted to start to
address Canyon erosion issues to reduce the sediment transport rates.

The fisheries restoration was begun in 1983 as a project of the California Departmtent of”
Fish and Game, East Bay Regional Park District, Grizaly Peak Fly Fishers, Urban Creeks
Couneil of California and Sierra Club. Landlocked steelhead were moved from the adjacent San
Leandro Creek watershed and reintroduced to the upper Wildeat Creek watershed. Monitoring
has found the steelhead to thrive in the urbar mid-portions of the watershed as well as the upper

“reaches. An April 1998 inventory done at the fish ladder found 15 $-77 smolts or steeihead

ready io migrate to the bay and Chinouok salmon. The satmon are believed to be hatchery fish
which are now migrating up San Francisca Bay Area streams. (Bill Cox, California Department
of Fish and Game personal communication 1999.) In 1998 the East Bay Conservation Corps and
Waterways Restoration Institute, at the direction of the Design Team, removed 200 grates
covering the fish ladder and removed the debris from the ladder. Monitering has determined that
this improved the condition of the ladder but that a vedesign of the ladder or a fish passage
corridor is required to ultimately solve the problem.

Upstiéam projects include a reach by reach strearn channel shape resteration and
tevegetation projects by the City of San Pablo. ‘The East Bay Regional Park District removed the
fish blocking weirs and replaced them with a step-pool channel type in the Ajvarado Park reach
of Wildeat Creck. The San Francisco Estuary Project sponsored a grazing management plan
with the upper watershed Wildcat Creck Resource Conservation District.

Funding for Wildeat Creek youth employment programs has been provided by the
‘Watural Resources Conservation Service and Environmental Protection Agency, Stauffer
Chemical, Coors Brewery and Philip Morris have funded the outdoor riparian ¢lassroom af
Verde School. Chevron G has fenced out the red fox to pretect the Wildeat-San Pablo Creek
endangered birds from predation.

Compatibility with Calfed Fegsystem and Non-Ecosvstem Benefits .

"This project is located-in the San Pablo Bay Ecological Management Unit identified in
page 130-131 of Vol. 2 of the Calfed Ecosystem Restoration Program Plan (February 1999},
The project directly responds to this management unit’s priotities to “... protect large, connected
patches of tidal marsh habitat centered on existing populations of species of concem (e.g. salt
marsh harvest mouse, Californis clapper rail), . . and tidal marshes associated with transition
riparian ateas... and to protect and restore continucus corvidors of riparian habitai along streams
tributary to the Bay.” The project addresses the ecosystem processes targeted by Volume 1 of
the Calfed restoration plan including stream meander, natural floedplains and fleod processes
and tidal processes (pages 29-30) (pages 76-90). The project benefits: priority group #1 aterisk -
native species dependent on the Bay-Delta system, the Steelhead Trout (page 33) (pages 225~
235); prierity group #2 at-risk native species salt marsh harvest mouse {pages 259-262); Sant
Pablo California Vole (page 266-267), California Clapper Rail — the only remaining breeding
populations in Contra Costa County {pages 243-246) (pages 34-35); priority groups #3 at-risk
species, the Sucramento perch (pages 297-299) and Western Pond Turtle (pages 334-335);
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(pages 36-37) and other State of California Species of Special Concern including the legless
lizard, sharp skinned hawk and Cooper’s hawk.

The restoration project is part of a multi-objective flood damage reduction project which
uses the restored floodplain to provide flood protection to the residents of North Richmond,

Technical Feasibility and Timin,

This restoration project is a Section 1135 Army Corps of Engineers project which is
authorized to proceed as a Continging Authoritics Project. The project design is underway and is
expected to be completed on schedule in December 1999. The akternative chanpel designs and
fish ladder designs are being evaluated with a combination of fluvial geemorphology
investigations and hydraulic modeling. The Preliminary Restoration Plan has determined a
finding of no significant impacts and the final Ecosystem Restoration Report will contain an
Environmental Assessment.

Repulatory agencies including the Environmental Protection Agency, U.S. Fish and
Wildlife Service, California Department of Fish and Game, San Francisco Regional Water
Resources Control Board are active members of the County Design Team sponsoring this effort,
therefore, regulatoty issues are being addressed during and not afier the design process.
Construction is scheduled to start in 2001 with no known constraints that could impact the
scheduls.

Monitorinyg and Data Collection Methodolo
Geomorphic Stability of Channel and Sedimentation Role

Monitoring is considersd a key component of this project and an intensive two year
moanitoring prograimn is part of this project budget. Ongoing monitoring will be continned by the
non-profit organizations of the Design Team as has occurred in the past ten years. An ongoing
cumulative monitoring document is wpdated each year. The first monitoring objective is to
determine if the restored bankiull channel is either excessively eroding or depositing sediment
and whether its plan form appears to be in equilibrium. This has been measured in the past and
will continue to be monitored using leveled surveys of the channel and floodplain profiles.
Momnumented cross-sections, selected by the Team as part of the O & M manual are surveyed
hefore and after each flood season. Changes in channel shape and plan form are noted

Another related monitoring objective is to determine the degree of sedimemntation of the
floodplain and sediment basins. Two surveys are done on ten monumented cross-sections in the
project reach cach year to record the changes in depth of sedimen in these arcas. Records of
sediment removal from the sediment basin are being kept.

Riparian Corridor

Records of the original revegetation eflorts associated with the 1986-87 flood control
project construction provide a base condition. The Waterways Restoration Institute (WRI) field
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studies in 1997 determined survival rates for comtainer plantings and transcets were used to
measure species diversity caused by volunteer growth of native riparian species. Photography of
hand-beld survey rods is being used to record the beight of the growing riparian canopy. The
riparian corridor is contained within a marked 50 foot wide reserve area. Monitoring will
continie 1o note species diversity end composition by the WRI.

Fisheries Restoration

‘The monitoring budget includes funding for the verification of the suceessful passage of
fish through the channel, sediment basin and fish ladder replacement. The East Bay Regional
Park District has conducted fisheries surveys of the project reach to verify the situation that there
are steelhead-rainbow trout molts inhabiting lower Wildcat Creek staged for migration to the
ocean. Future monitoring will include fish surveys by the park diswict fisheries specialist in
order fo verify up and downstream migration. He has applied to the National Marine Fisheries
Service for a penmit to moniter and handle threatened steclhead,

Flood Protection

Because the project is suppoesed to provide flood damage reduction benefits for up tor
2,300 ¢fs for the surrounding community of North Richmond the monitoring regime has included
and will continue to emtail the measurement of flood flows at lower Wildcat Creek. A USGS
gage at a location of about a mile upstream (Vale Street) has a discharge record starting in 1978
and ending in 1996. (A gage in the project reach recerded flows from 1963-1922.3 To continue
# long-term discharge record and also to specifically understand what the channel capacity is in
the project Jocation a discharge monitoring station has been set up at 3™ street on lower Wildcat
Crazk by the Waterways Restoralion Institute, High water stages and velocities are measured
during Hood flows at a surveyed cross-section. Stage measurements are read from a staff pape at
the third street bridge and high water elevations are marked on the banks of the terrace. Channel
capacity measurements are central to the performance based maintenance program on the creek,
When 50% of the freeboard above the 1 in 100-year flood elevation is lost due to floodplain
sedimentation or riparian growth, maintenance in the form of floodplain sediment removal is
triggered.
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.. Monijtoring Table

Monitoring Questions

1) Is the marsh being protected from
sedimentation?

2) Is the active channet at an equilibrium
shape and plan form?

3) Is the sediment basin efficiently trapping
sediment ard at what rate?

4) 1s the tiparian cerridor recovering i the
sediment basin?

5) Is the sediment basin active channel in an
equilibrium shape and plan form?

&) Are fish migrating through the replaced fish
ladder, sediment bagin channegl and
downstream channel?

7y Does the project area provide enough
ficodplain space for flood protection?

Monitoring Approach
Survey of crogs-sections near marsh to diseern
whether sediment slugs ate present or
approaching the area

Survey of channel, foodplain profile and
cross-sectional surveys over ime

Cross-sectional surveys located in bagin and
quantification of truck loads of sediment
removed on mainterance dates

Cross-sectional surveys and photos
Cross-section and profile surveys

Stun studies during fall to spring migration
season on the receding limb of the hydrograph

Measurement of velocities and stages al
sutveyed cross-section
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Local Involvement

Contra Costa County is applying for this grant on behalf of the Wildeat-San Pablo Creeks
Design Team. The Degign Team first established by the County in 1985 and has been acting as &
watershed council for Wildeat and San Pablo Creeks. A County Board of Supervisors
Resolution is expected to scon formalize this watershed wide role of the Design Team. This
leamn initiated this proposed restoration project in 1997 under the Army Corps of Engineers
Section 1135 program.

The membership of the Wildcat-San Pablo Creek Design Team is listed under
Participants and Celiaborators on the Title Page of the grant. The team includes representatives
of federal, state and local agencies, cities and the unincorporated North Richmond Municipal
Advisory Council. It includes federal, state and local representatives, local industries and
businesses and resideats. Numerous meetings of the team have been held in the past two years to
develop and jointly write the description of this Section 1135 restoration praject. The 1133
project proposal has been widely distribnted to Team members and Design Team participants
have tracked the progress of the project. The most recent Design Team meeting and field trip
regarding this project was heid on February 11, 1999 and inoluded the usual mix of local
landowners, envirohmental and citizen organizations, staffs of elected representatives and local,
state and federal agency representatives. This planning effort hias been supported by the
California Department of Water Resources which awarded a grant to the team in 1998 1o develep
its multi-objective restoration proposal.

AH lands impacted by this project are now in public ownership, If the sediment basin
needs enlargsment, the expansion can occur on county vwhed land. There is no publie
opposition to this project por any conceivable opposition which could arise in the fukure.

Local invelvement has included: citizen monitering of discharges and water quality of
Wildcat Creek, Restoration plantings by the Community Youth Counci for Leadership and
Education (CYCLE), trail expansion and stream channel restoration projects by the City of San
Pablo with local schools; and pitot restoration projects and monitoring by the Waterways
Restoration Institute, Urban Cresks Council of Califernia, East Bay Conservation Corps and East
Bay Regiona! Park District.

Costs and Budget and Cost-Sharing

This grant is applying for the unfunded portion of the non-federal costs for the Section
1135 Wildcat Creek restosation project. The Califomia Department of Watgr Resources (DWR)
has assisted with a $30,000 planning grant which is not counted as a contribution towards the
non-federal planning costs by the federal government because the grant arrives before the Project
Cooperation Agreement is signed. However, this grant has lowered the total project planaing
costs. There i a remaining $65,000 from the DWER grant to put towards prq_]cct construction
costs. Please refer to the Table for the Project Budget.
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Wildeat Creck Restoration Project Budget
Ecosystem Restoration Design Documents

{Costs: § x 1000}

Daltes Description Total Cost
March 1699  HYDRAULICS
Nimerical model of Fish Ladder 49
Numerical model of Sediment Bagin 40 -
Numserical model of Channel Design 5
Sediment frgnsport study 60
Fish passage analysis 15
COST ESTIMATES 35
CIVIL/GEOTECHNICAL DESIGN 30
PLAN FORMULATION 60
ENVIRONMENTAL PLANNING 15
ECONOMICS 10
QUALITY CONTROL 30
PROGRAM AND PROJECT MANAGEMENT 40
REAL ESTATE 50
December ECQSYSTEM RESTORATION REPORT 470
1999 SUBTOTAL
Feb, 2001 FLANS & SPECIFICATIONS 120
PLANNING AND DESIGN TOTAL 390
Federal Share: } $442,500
Non-Federal Share: $147,500

Request from Calfed: $147,500
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Ecosystern Restoration Costs
(Costs 8 x 1000)

Daies - Description Total Cost

April 2001-

October 2002 Sediment Basin Excavation 100
Low Flow Channel Modifications 70
(i.e.: recontouring, and revegetation of riparian
corridor, €tc) .
Fish Ladder 200
Flume 175
Weir 75
CONSTRUCTION MANAGEMENT 65
ENGINEERING DURING CONSTRUCTION 63
Update Operations and Maintenance Manual 40

20022004 Monitoring 90
CONSTRUCTION TOTAL 880
PROJECT TOTAL 1,470

Cost-Sharing

Federal Share: $1,102,500

MNon-Federal Share: § 367,500

DWR (rant $. 75000

Request from Calfed § 292,500

Request for Project

Design Documents: ¥ 147,300
Request for Project
Constriction: $ 292,500

Total Reguest from Calfed: $ 440,000

15
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Applicant Qualifications

The Wildcat, San Pablo Creek Design Team roquested the involvement of the Artny
Corps of Bngincers Waterways Experiment Station (W.E.S.) Environmeéntal Laberatory in the
design and oversight of this preject. The Environmental Laboratory contains some of the
nation's most recognized experts it river restoration. Because of the role of Wildcat Creek as a
national model in flood control nraject design we have been able to atiract their involvement.

The W E.S. design team leader is Dr. Craig Fishenick who is a hydraulic engineer with &
strong background in fluvial geomorphology. He is a national leader in advacating
interdisciplinary approaches to river restoration and flood control projects design and chaired the
recent American Society of Civil Engincers national conference on River and Wetland
‘Restoration. The W.E.S. team will also include Dr. Ron Copland, anether hydraulic engineer
with extensive river restoration experience and Mike Channel who specializes in sediment
transport functions. Dr. Richard Fischer of W.E.S, a national expert in tiparian forest ecology, is
alse on the team. Wildeat Creek Design Team member include two fisheries experts; Margaret
Roper, Department of Fish and Game Region 3 Area Fishery Biologist and Peter Alexander, the
fisheries specialist for the Fast Bay Regional Park District. Mr. Alexander, in partnership with
the California Departinent of Fish and Game has supervised the snccessful reinfroduction of
native, wild steethead in Wildcat Creek since 1983. He manages wild fish and amphibian
populations within the District’s $0,000 acres of land holdings.

Other technice] experts on the Design Team inctude Ann Riley, a stream restoration
expert with the Waterways Restoration Institute; Jonathon Owens, g hydrologist with Balance
Hydrologics; Laurel Collins, a fluvial geomorphelogist who has provided important background
data to the WE.S. team on the Wildeat Creck watershed; and Diana Jacobs, a plant ecologist
with the State Lands Commission. Government experts included E.P.A. tiologist Becky Tuden,
Water Quality Control Board hyd:ogeologlst Jilt Marshall; and Bob 8nciclous, a landscape
atchitect with NR.C.S.

Contra Cosla County staff include Mr. Mark Boucher, a senior civil engineer who serves
as the county project manager for this project and has a long history as the Wildeat-San Pablo
Creek Design Team Coordinator. He is supported by Dean Eckerson the Assistant Public Works
Director who provides management and supervision for the flood damage reduction operations
of the County Public Works Department. Catherine Kutseris, the Deputy Director of the Contra
Costa County Community Development Department which manages community and land use
planning for the county chairs the Wildcat-3an Pablo Creeks Design Team.

Compliance with Standard Terms and Conditions

Table -1 requests a Non Collusion Affidavit to be submitted by public entities. The
county is submitting a signed statement with form 4206 which pledges compliance with the
conditions deseribed in this form for construction bidding.
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Contra Costa County . J. Micans| Waltard

— FLOOD CONTROL L

252 Glncter Drhe, Mectingz, Sa B4353-1697
& Water Conservarion Distict . Telaphore: (§35) 37 2000

=A% (95} 9122039
April 14, 1999

Lester Snow

Executive Officer -

Calfed Bay-Delta Program Cffice
. 1416 Minth Street, Suite 1155

Sacramento, CA 95314

Dear Mr. Show:

We gre applying for a Calfed grant and note your requirements for our Public
Works agency to comply with the nonr-collusion affidevit requirement (DWR form
4206).

The non-collusion affidavit form is to be filled out Hy bidders submitting bids to
our department for work funded with the Calfed grant. When we have designed
our project and it is ready for bid, we will insure that your form i included in our
preject specifications ang that the bidders wilt have executed it before we award
the contract for construction.

I have attached a copy of the DWR. form 42086.
Thank you very much.

Very truly yours,

R. Mitch Avalon
Deputy Chief Enginesr

R
GAvas-+srew.doc
Adtachments

G Design Team
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Btate of California
The Resnurces Agency - . Agreement No. -
Department of Water Resources . .

Exhibit

NONCOLLUSION AFFIDAVIT TO RE EXECUTED BY
BIDDER AND SUBMITTED WITH BID FOR PUBLIC WORKSY

STATE OF CALIFORNIA )
o8
cCouNItYoOFr .}
, being first duly sworn, deposes and
{nameg}
says that he or she is of

{position title)

(the kidder)

the party making the foregoing bid that the bid is not made in the interest of, or on
behalf of, any unditclosed persen, parinership, company, associntion. organization,
or eorporation; that the bid js genuine and not cellusive or sham; that the hidder
has not directly or indirectly induced or solicited any other bidder to put in a false
sham bid, and has not directly or indirecily colluded, conspired, connived, or agreed
with any bidder or inyone else to put in a sham bid, or that anyone shall refrain from
bidding; that the bidder has not in any manner, directly or indirectly, sought by
agreement, communication, or conference with anyone to fix the bid price of the
pidder ar any other bidder, or to fix any overhead, profit, or cost element of the hid
price, or of that of any other bidder, or to secure any advantage against the public
body awarding the contract of anyone interested in the propesed contract; that all
statements contained in the hid are true; und, further, that the bidder has not,
directly or indirectly, submitted his or her bid price or any breakdown therest, or the
contents thereof, or divulged information or data reiative thereto, or paid, and will

nol pay, any fee to any corporation, partnership, company, association, organization,
bid depositery, or to any member or agent thereof lo effectuate a collugive or
sham bid.

DATED: By

{person signing for bidder)

Subscribed and sworn Lo before me on

{Notary Public)
{Notarial Seal) .

DWR 4206 {New 1/H)
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