
PSP Cover Sheet

Proposal Title: Imolementetion of RiParian Corridor Manaaement alone the Wo0~son
Bridae Subreach of the Sacramento River

Applicant Name: California Deoartment of Water Resources Attn; Stacy Cepello
Mailing Address: 2440 Main Street. Red Bluff. California 96080
Telephone: {530) 529-7352
Fax: (530) 529-7322
Email: cepe IIo~..water.ca.~ov

Amount of funding requested: 8687,000 for 3 years

Indicate the Tooic for which you are applying (CheCK on y one box).

[] Fish PassagetFish Screens c Introduced Species
[] Habitat Restoration [] Fish Management/Hatchery
[] Local Watershed Stewardship c Environmental Education
D Water Quality

Does the proposal addrees a specified Focused Action? X Yes No

What county or counties is the project located in? Tehama

Indicate the geographic area of your proposal (check only one box):
© Sacramento River Mainstem [~ East Side Trib:
[~ Sacramento Trib: ~ Suisun Marsh ano Bay
[3 San Joaquin River Mainstem [] North Bay/South Bay:
D San Joaquin Trib: [] Landscape {entire Bay-Delta watershed)
o Delta: [] Other:

indicate the primary species which the orooosal addresses .check all that apply):
o San Joaqu=n and East-side Delta tributaries fall-run chinook salmon
[] Winter-run chinook salmon ~ Spring-run chinook salmon
= Late-fall run chinook salmon [] Fall-run chinook setmon
[] Delta smelt [] Longfln smelt
[] Splittail [] Steelhead trout
[] Green sturgeon [] Striped bass
[] Migratory birds ~ All chinook species
~ Other: see Table 1 (attached) [] All anadromous salmonids

Specify the ERP strategic objective and target(s) that the projec; addresses. Include
page numbers from January 1999 version of ERP Volume I and I1:
See Table 1 (attached)

I --01 5786
1-015786



Indicate the type of applicant (check only one box):
[] State agency ~ Federal agency
[] Public/Non-profit joint venture [] Non-profit
[] Local government/district ~ Private party
rn University o Other:

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

By s~gning below, the applicant declares the following:

1 ~ The truthfulness of all representations in the=r oroDosat:

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

3) The carson submitting the application has read and understood the conflict of
interest and confidentiality discussion in the PSP (Section 2.4) and waives any and

a~ rights to privacy and confidentiality of the proposa~ on behalf of the applicant, to
the extent as provided in the Section.

California Debarment Qf Water Resources
Pdnted Name of Applicant

Signature of Applicant

I --01 5787
1-015787



1    2 Miles
~ure 1. Project Area



"562,725.45 E, 4,420,153.15 N 571,192.57 E, 4,420,153.15 N

562,725.45 E, 4,413,947.04 N                  o             1 MII~     ..,~.                  571,192.57 E, 4,413,947.04 N

Figure 2. Proje~ Ar~a with UTM C~inates, 1 ;100,000 scale from Willows, CA quadrangle



Table 1. ERPP strategic o ~jectives, stressors and targets addressed b, proiec’£.
Category Strategic Objective, Stressor, Target ER[[ Reference

Ecological Process: Stream Increase the extent of freely meandering reaches Vol. 1, p. 43
Meander and other pre-1850 river channel forms

Habitat:aquatic, wetland, and Restore large expanses of all aquatic, wetland, anc~ Voh 1, p. 1(33-
riparian habitats dparian habitats in the Central Valley and its rivers t04

(including dpanan and dverine aquatic, freshwater
fish, and essenhal fish habitat) _

Species: Sacramento winter~ Restore winter-run, spring run, fall-run, and late-fall Vol. 1, p. 220-
run, spring-run, fall-run, and run chinook salmon to the Sacramento River and 223
ate-fall run chinook salmon Bay-Delta Estuary

steelhead trout Restore self-sustaining Central Valley steelhead to Vol. 1, p. 229
Central Valley streams and the Bay-Delta estuary

Swalnson’s hawk Restore Swainson s hawk popuJatiens Vol. 1, p. 249

Species: Valley Elderberry Increase and maintain valley elderberry ~eetJe Vol. 1, p. 286-
Longhorn Beetle habitat 287

Species: western yellow-billed Restore populations of yellow-billed cuckoo Vol. 1, p. 304
cuckoo throughout its historical range in the Central Valley

Species’ bank swallow Increase the number of breeding colonies of bank Voh 1, p. 307
swallow in the Central Valley

Specia8: least Bali’s vireo Restore least Bell’s vireo to representative habitats Vob 1, p. 312
throughout its former range

Species: California yellow Restore and protect habitats used by neotropical Vet 1, ;). 314
warbler migrant birds for breeding and forage in the Central

Valley

Species: ltitle willow Restore little willow flycatcher populations to Vol. 1, p. 317-
flycatcher habitats throughout tie former range In central 318

Cal f~rnla

Species: native resident fish Rever~e the dec ine of native resident fishes Vol. 1, g. 347
species

Species: shorebird and Provide high quality habitat and transition zone Vol. 1, p. 355-
wading bird guild [habitat] that allow shorebirds [and wading bird] 356

access to both feeding and nesting

Species: waterfowl Enhance populations of waterfowl for hawest by Vol. 1, p. 360
hunting and for nonconsumptive recreation.

Species: neotropical Restore and protect habitats used by neotropical Voh 1, p. 363
migratory bird guild migrant birds far breeding and forage in the Bay-

Delta watershed.

Stressor: invasive riparian Eliminate, or control to a level of tittle significance, Vet 1, p, 478
plants all undesirable non-native species, where feasible.

Stressor: levees, bridges and. Reestablish frequent inundation of floodplains by Vol. 1, p. 439
bank protection removing, breaching, or setting back levees [or bank

protection]
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Ca]ifomia Oepartrnent or Water Resources
Riparian Cotffdor Management, Woodson Bridge Subreach, Sacramento River

EXECUTIVE SUMMARY

The California Department of Water Resources requests $690,000 to implement
riparian corridor management within the Woodson Bridge subreach of the Sacramento
River (Figures 1 and 2). The project will be implemented through the site-specific planning
process already initiated for this subreach, under the Sacramento River Riparian Habitat
(SB1086) Program. This proposal directly addresses the CALFED Stage I Action to
protect, enhance and restore the meander belt between Red Bluff and Chloe
Landing, and is consistent with SB1086’s vision of an inner river zone with a limited
meander, and the goal to establish a continuous riparian corridor. In addition, it fulfills the
SB1086 recommended action for site-specific management planning at the subreach
level.

The ecological and biological objective of this project is to help protect snd
expand natural processes associated with the meanderbelt and associated
floodplain of the Sacramento River. This project is a site-specific planning effort as
envisioned by the Sacramento River Advisory Council (SB 1086) in the delineation of the
Sacramento River Conservation Area Handbook. The protection o’~ riparian forests and
restoration of natural ecological function will help to reconnect floodplain habitats with the
main river channel, contribute to a channel and floodplain configuration providing instream
habitat conditions that shaded riverine aquatic habitat. A continuous and functioning
riparian forest corridor will stabilize the channel; help shape submerged aquatic habitat
structure; benefit the aquatic environment by contributing shade, overhead canopy, and
instream cover for fish. This meandering corridor contributes to natural sediment transport,
erosion, and deposition. Through these processes, this project will protect and increase
the quality and quantity of essential spawning, rearing, and migratory pathways for a host
of aquatic and terrestrial at-risk species.

The project is essentially very simple. Rock revetment that no Ionger serves its
intended purpose and contributes to downstream erosion threatening both a rare
valley oak woodland and Woodson Bridge is removed and Is strategically placed
where it protects both the bridge and the City of Corning’s sewer outfa/L By
removing the rock from the upstream bank the river channel will be allowed to once again
meander freely through its alluvial floodplain. Initial predictions (DWR, 1998) indicate that if
allowed to meander at this location the river will eventually recapture Kopta Slough, on the
western edge of the historic meander belt (geologic control). This would potentially
provide a number of benefits, including reduced erosion on the east bank of the Woodson
Bridge SPA (reducing loss of the valley oak woodland), creating or expanding a number of
aquatic~wetland habitat types, creating conditions for the development of shaded riverine
aquatic and bank swallow nesting habitat, and reestablishing the process of riparian forest
succession to a substantial area of publicly owned land.

The project includes the collection and development of baseline hydrographic and
geological data, relocation of obsolete rock revetment to a location where it is needed to
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C~lifornia nep~rtrnent of Water Resources
Ripadan Comdor Management, Woodson B#dge Subreach, Sacramento River

protect public infrastructure, the development of geomorphic, hydraulic, and biological
models for the subreach, and the development of long-term management
recommendations. The California Department of Water Resources will oversee the
project, collect the baseline data, and develop the hydraulic model DWR will
contract with a local entity such as Tehama County or the City of Corning to
implement the rock relocation portion of the project. Research Scientists at the
University of California Davi~ Department of Geology and John Muir Institute for
the Environment will do the geomorphic and biological modeling.

This meander restoration project will be implemented as an experiment in river
management, with appropriate baseline information, stringent field monitoring backed
up with extensive remote sensing data, and theoretical numerical, empirical, and GI$
based landscape scale models to predict, assess, and compare possible outcomes.
These models, which collectively will predict the most important physical and biological
parameters for future management decisions, will be grounded in detailed physical and
biological data collected from the project site.

Potential third-party impacts could include a shifting of erosion away from the State
Park, County Park, Caltrans, City of Corning and private landowners, to other landowners.
However. mplementation of this project will result in a limited river meander corridor that
should overall reduce erosion impacts on orivate landowners anc public infrastructure.

This project has been coordinated with:

Sacramento River Advisor~ Council (SB1086)
adjacent landowners
City of Coming
Tehama County
Reolamation Board
California Department of Parks and Recreation
Wildlife Conservation Board
California Department of Transpor[a~lon
State Lands Commission
Regional Water Quality Control Board
U.S. Fish and W~ldlife Service
U.S. Army Corps of Engineers
Environmental Protection Agency
California Department of Fish and Game
Sacramento River Partners
Sacramento River Preservation Trust
The Nature Conservancy
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Riparian CorfldorManagemenl ~Voodson Bridge Bubreach, Sacramento Rive~

PROJECT DESCRIPTION

ProDosed Scooe of Work
The California Department of Water Resources requests $600 000 to imelement

riparian corridor management within the Woodson Bridge subreach of the Sacramento
River (Figures 1 and 2). The project will be implemented through the site-speoific olanning
orocess already initiated for this Bubreach under the ~acramento River Riparian Habitat
(SB1086) Program. This proposal directly addresses the CALEED Stage I Action to
protect, enhance and restore the meander belt between Red Bluff and Chico
Landing, ann is consistent with SB1086’s vision of an inner river zone with a limited
meander and the goa~ to establish a continuous ripanan corridor, in addition it fulfills the
SB1086 recommended action for site-specific management planning. The projec~
"~cluoes the collection and develooment of baseline hyoro~c raDhic and geological data,

relocation of obsolete rock revetment to a location where it is needed to protect r, ublic
infrastructure the develcoment of ~eomorphic, hydraulic, and biological models for the
subreach, and the development of long-term management recommendations.

Changes in nver management have resulted ’~ flooding and erosion problems at
the active bend i’~ this reach, adjacent to Woodson Bridge State Recreation Area. Current
efforts look to identif3, alternatives to traditional Dank orotection techniques (rocking), and
present a unique opportunity to identify and implement non-traditional methods which will
also help restore natural river orocesses.

As the first imolementation project being coordinated through the SB1086
Riparian Habitat Committee. thepublic outreach and agency coordination component
of this project is being performed by the Sacramento River Conservation Area
Coordinator. The Coordinator is currently being funding under an existing wvo~year
CALFED grant. The Coordinator is working closely with Io~al landowners, city, county,
state, and federal agencies, and oublic interest groups to ensure that the projec~
addresses important concerns. Implemented in close cooneration with the Sacramento
River Conservation Area Coordinator. this project witl include five tasks:

Task 1. Project Management
The California Deoartment of Water Resources will be managing the project,

including coordinating data collection, implementation, modeling and reporting activities.
They will also be responsible for obtaining the necessary permits and ensunng that the
project is in compliance with locaL, state and federal regulations The final component of
this task is the development of long-term solution recommendations based on project
results, during the third :/ear of the program.

Task 2. Baseline Data Collection and Development; Hydraulic ,Modeling,
Conducted oy the California Department of Water Resources this task includes : 1)

assembling and developing .baseline data prior to the bank ~rctection relocation, in the
first project year; 2) developing a hydraulic model in the second orojec~ year for the
subreach to De used in the modeling work; and. 3) collecting data on eubsun~ace geology
and erosion, and developing erosion project ens.

This task includes collecting bathymetdc data. postprccessing preexisting
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photogrammetry, production of detailed hydregrapny, collection of subsurface geologic
data, erosion monitoring and projection, and development of a subreach hydraulic model.
Topography will be based on photography anc surveying being conducted under
CALFED’s Offstream Storage Program Photography and ground control will be available
prior to project implementation. Photography and ground control for this subreach will be
photogrammetrically converted into a dig tal terrain model (DTM).

Bathymetry will be collected using a GPS integrated transducer from a fully outfitted
hydrographic survey boat, Typically, channel surveys are conducted using a zigzag [bank
to ban~ pa~ern with additional longitudinal profiles as necessary. The resulting
bathymetric digital terrain model (DTM) can generate 2’ contours.

Development of the hydraulic model includes merging the bathymetric digital terrain
modet (DTM) with the photogrammetncal]y aeve=ooed DTM in~o a finite element network at
roughly twice the ~eve~ of accuracy needed to conduct flood modeling for FEMA. The U.S.
Army Corps of Engineers is develop=rig nydraulic modeling (Hydraulic Engineering Center
HEC RAS) of the Sacramento/San Joaquin flood control systems at rougn=y this level of
detail (2’ contours in and near the channel 5’ contours farther out in the flood plain). These
surveys would allow the for the extension of the COE’s hydraulic model to the Woodson
Bridge subreach project area.

Geologic drilling and trenching will be done in the vicinity of the channe cutoff area
as projected by DWR (DWR, 1991). In addition, erosion will be monitored at the rock
removal site {west bank), at the currently eroding bank at Woodson Bridge State
Recreation Area and County Park (east bank), and immediately aownetream of Woodeon
Bddge (east oanK), Erosion rates will be calibrated using flow frequency and duration
records and used to develop projections for the subreach.

Task 3: River Channel Restoration
This project task will be subcontracted with Tehama County or the City of Coming

and will be implemented during the first year of the project after additional geologic
information is obtained, aria permitting requirements are met. It includes restoration of
shaded riverine aquatic habitat and natural river process at Kopta Slough through
removal of existing rock revetment, ano the pro tection of a county road and city
sewage outfallthrougn ~lacement of rock revetment on the west side of the dyer
immediately downstream of Woodson Bridge.

Rock revetment that no longer serves its intended purpose and contributes to
downstream erosion threatening both a rare valley oak woodland and Woodson Bridge ~s
removed and is strategically placed where it protects both the bridge and the City of
Corning’s sewer outfall. By removing the rock from the upstream bank the dyer channel wil
De allowed ~o once again meander through ~rs alluvial floodplain. Initis projections (DWR.
1 ~98~ indicate that if allowed to meander at this location the dver will eventually recapture
Kapta Slougn. on the western edge of the historic meander belt (geologic control). This
would provide a number of benefits, including reduced erosion on the east bank of the
Woodson Bridge SPA (reducing ass of the valley oak woodland), creating or expanding a
number of aquatic/wetland habitat types, creating conditions for the development of
shaded rivenne aquatic and bank swallow nesting habitat, and reestablishing the process
of riparian forest succession to a substantial area of publicly owned land.

4
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Taak 4: Geomorphic computer model
This task will be carded out for the three-year duration of the project by the

University of California, Department of Geology, to address long-term adaptive
management scenarios and take into account potential third party impacts for the
subreach. ]’he computer model, based on the mechanics of flow end sediment transport
in curved river channels (i.e. Johannesson and Parker, 1989; Larsen, 1995; Larsen and
Dietrich, 1996), will he used to simulate migration of the river in the study reach. This
model relies on mathematical modeling of the physical processes that determine channel
shifting in an active alluvial river. A version of this model has been successfully used on
studies of the Mississippi River (Larsen, 1995), and is the process of being adapted for
use on the Sacramento River (DWR, 1998). The output provides practical predictions of
the channel planform location in future time periods. Calibration of site-specific bank
erosion characteristics can be done through the use of historical planform locations, and
direct bank erosion studies (i.e. Larsen and Micheli, 1997), The inputs required for the
model are a characteristic discharge (like the 2-year recurrence interval flow), a reach
average width, depth, slope, and bed particle size. Previous work with this model has
shown it to be effective in modeling the meander migration of the Sacramento River
(Larsen et el., 1997a, 1997b, 1999a [in manuscript], 199gb [in manuscript]).

In addition to providing practical predictions for design purposes, the model will
include a public education demonstration package, to demonstrate to stakeholders the
effect of various management actions. The subcontractor will develop a computer
program with interactive user control and visual output of meander migration modeling for
public outreach and communication.

Task 5: Biological model
Thls task will be carried out during the first two years of the project by the University

of California, Davis (John Muir Ir~stitute for the Environment). The goal of this predictive
linked riparian ecosystem model is to forecast the potential ecological responses of
riparian forest structure (succession) to river channel movement and flooding regime. To
accomplish this goal it is necessary to quantify the main mechanistic relationships from a
historical perspective using historical data sets (for model
calibration and validation). Since the land cover classification system used for mapping
the landscape is derived from the California Wildlife Habitat Relationship System (CWHR)
the riparian ecosystem model may be used to measure trends in habitat conditions for
selected terrestrial vertebrate indicator species,

Location and/or Geoqraphio Boundaries of the Pro~eet
The project location is on the Sacramento River, River Mile 213 - 223 in the vicinity

of Woodson Bridge where it crosses the Sacramento River at South Avenue, in Tehama
County east of Corning (Figures 1 and 2). The project is within the Chloe Landing To
Red Bluff Ecological Management Unit, within the Sacramento River Ecological
Zone. It is a relatively unstable geomorphic subreach, lying between two relatively stable
subreaches of the river. The project area is within the Chloe Landing to Red Bluff Reach
of the Sacramento River Conservation Area as described in the Sacramento River
Conservation Area Handbook
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ECOLOGICAUBIOLOGICAL BENEFITS

Ecoloaical/Bioloaica! Objectives

The ecological and biological objective of this project [e to help protect and exaand
natural processes associated with the meanderbelt and associated floodplain of the
Sacramento River. Stressors addressed bythis proje.ct include: bank protection.
which reduces bank swallow nesting habitat, can alter the physical form of the channeL,
reouce gravel recruitment, prevent riparian vegetation succeesior., reduce inetream
habitat diversity and reduce the amount of shaded nvenne aouatic habitat: predatio~
and competition, by increasing the amount of naturally occurring and self-sustaining
shaded riverine aquatic habitat which orovides cover for juvenile salmonids one.
invasive riparian plants, by allowing the natural restorative processes of erosion
deposition, floodinc= ano ripanan plant community’ succession to occur along a portion of
the project area:

Species/Habitats/Benefits The project will provide significant benefits for the
following priority spec=es: winter-run, spring-run, late-fall-run and fall-run chinook salmon:
splitteil: steelhead trout; green sturgeon, resident fish American shad, Swainson’s hawk
western yellow-billed cuckoo, bank swallow shorebird and wading bird guilds nee-
tropical migratory birds, upland game, valley elderberry longhorn beetle and bald eagle.
The project directly improves riparian and riverine aquatic~ freshwater fish, and
essantialfish habitats. "[-he project also restores natural channel migration to
app ~oximately one mile of the meander corridor of the Sacramento River, contributing to
the regeneration riparian habitat, and an increase in natural shaded fiverine aquatic
habitat.

Scientific hypotheses
Allowing channe meanoer in appropriate places creates and transforms aouatic
and terrestrial habitats naturally Increasing the extent of the active meanoer zone
will result in the increased creation of sloughs, shaded rivenne ac Jetic habitat
large woody debris, gravel recruitment, hydraulic diversity ichannel complexity)
neo-trc31cal nesting habitat, floodplain building and forest succession.
Allowing ohanne meander orea~es a diverse mosaic of habitat types and sizes at
a landscape scale These changes can oe predicted with a level of accuracy
required to effect management of target spec=es.
Reducing direct hydraulic sheer stress to the alluvial (eastl bank of the Woodson
Bridge State Recreation Area will reduce bank recession "ares anc~ oreserve rare
valley oak woodland and alleviate the need to 3rotect the east bridge abutment.
Comparison of results of numerical modeling at UCD with empirical geomorphic
predictions by DWR
Eroeion coefficients calculated by optimization of calibration will correspono with
land-use/geology types

Durability of Benefits A aynamic meanderbelt along the Sacramemo River
depends on restoration of natural processes in order to be self-sustaining. The length of
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time that the river channel within a meanderbelt system will remain in one place varies in
relation to a large number of variables¯ One of the purposes of the modeling component
os to determine the stability of the river channel in any particular configuration.

SB1086. This project was initiated through SB1.086, a collaborative effort of local
landowners, agencies and other interested par~ies, which has been working since 198F to
establish a plan to preserve and manage a continuous riparian ecosystem along a 222-
mile segment of the Sacramento River. This proposal builds on a 1998 CALFED grant
that funded a Sacramento River Conservation Area Coordinator to coordinate restoration
efforts with landowners and agencies. With the completion of the draft Sacramento River
Conservation Area Handbook, the SB1086 program is moving into an implementation
phase that includes forming a locally-based nonprofit rioarian habitat managemem
organization. Addressing ongoing erosion at the Woodson Bridge State Recreation Area
through restoration of channel process will be one of the first tasks of the orgamzauon.

U.S. Army Corps of Engineers (USACOE)Comprehensive Study, A port~on
of this project involves coordinating with the USACOE to develop a ~ong-[err~
management recommendation for this subreach.. This recommendation could be
implemented through a Section 1135 project (below) or the Comorehensive Study.

U.S. Army Corps of Engineers ’113~ Project. The Sacramento River
Conservation Area Coordinator is currently working with the USACOE on a project unaer
section 1136 of the Water Resources Develoement Act [Project Modifications for the
Improvement of the Environment) to modify the requirements for the maintenance of Chico
Landing to Red Bluff Project rock revetment. This 1135 project could contribute to the
short-term implementation component of this project.

This project addressee the Ecosystem Restoration Pregram strategic objectives.
listed on Page 2 (Table 1).

System-Wide Ecosystem Benefits

This project benefits ecosystem-wide programs such as the Sacramento River
Ripadan Habitat Program, Central Valley Project Improvement Act. the Sacramento River
National Wildlife Refuge, the California Riparian Habitat Conservation Program and the
U.S. Army Corps of Engineers Comprehensive Study.

ComDatibi/itv with Non-Ecosystem Obiectives

This project is consistent with the SB 1086 aa~roacn of balancing environmental
needs with those ofthe local community. Non-ecosystem benefits of this project include
reducing erosion at public facilities such as Woodson Bridge. the City of Coming sewage
outfall, the Woodson Bridge State Recreation Area, and Tehama County Sacramento
River Park.
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Californ a Department of Water Resources
Ripadan Corddor Management, Woodson Briage Subreach. eacramenm Rive[

TECHNICAL FEASIBILIT~ AND TIMING

Alternatives to this project that were evaluated and not selected include:

1. Installing bank protection a[ the Woodson Brfdge State Recreation Area and the
Tehame County Park to halt erosion. This alternative was not selected because of the
high expense cumulative impact, and minimal enwroqmema= benefit.

2 Allowing the ~ver to migrate within a limited meande~ installing trenched reck or
future bank protection on the east side within the Woodson B~idge State Recreation
Area This a~ternative was not selected because of the high expense of nstalling
trenched rOCK. cumulative ~mpact and the inability ~o provide assurances that reck would
be installed when the river reached a certeir ~oint

3 Digging a channel to reconnect the main fiver channel with Kopta Slough. This
alternative was not selected because of the high expense ana uncertainty as to the
stability of the constructed channel alignment and potential hydraulic effects.

4. Letting the river continue current meander pattems (no action altemattve). This
alternative was not selecteri because ths river =s eroding the bank at the Woodson Bridge
State Recreation at a rapid rate, and also eroding at the western abutment of Woodson
Bridge, ~n cart due to the obsolete upstream rock revetment at Kopta Slough.

The proposed a]terative was selected because it offers a relatively inexpensive
solution which will result in multiple third-party benefits with a demonstrable benefit to the
Sacramento River ecosystem This ;~roposal will allow for study of geomorphic and
hydraulic effects without precluding the implementation of further action based on
information obtained. It is the alternative most suited to an adaptive management
approacn.

The following regulatory issues will be addressed during the implementation of this
project include:

NEPA compliance, including: consultation wire me National Marine Fisheries
Service regarding moacts to spring-run winter-run, fall- and late-fall run chinook
salmon and steelhead trout: consultation with U.S. Fish and Wildlife Service
regarding impacts to federally-listed threatened and endangered species such as
Swainson’s hawk and valley elderberry longhorn beetle
CEQA compliance, including consultation with the California Deoartment of Fish
and Game regarding state-listed threatened and enoangered species such as
western yellow-billed cuckoo and bank swallow,
Development of a Streambed Alteration Agreement with the California De~ar~men~
of Fish and Game:
Regional Water Quality Control Board Certificatior~
Reclamation Board Permit
State Lands Commission Permit
CalTrans Encroachment Permil
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MONITORING AND DATA COLLECTION METHODOLOGY

The project is essenfially very simple. Rock revetment that no longer serves its intended
purpose and contributes to downstream erosion threatening 0oth a rare valley oak woodland and
Wcodson Bridge is removed and is strategically placed where it protects both the bddge and the
City of Corning’s sewer ouffall By removing the rock from the upstream bank the river channel will
ee allowed to once again meander freely through its alluvial flood 3lain. Initial predictions IDWR.
1998) indicate that if allowed to meander at this location the _river will eventually recapture Kopta
Slough on me western e~Jge of the historic mean(~er belt (geologic centre ). This would potentially
provide a number of benefits, including reduced erosion on the east bank of the Woedson Bridge
SPA (reducing loss of the valley oak woodland), creating or expanding a number of aquatic/wetland
habitat types creating conditions tot me oeve~ooment of shaded riverine aquatic and bank swallow
nesting habitat, and reestablishing the process of rinarian forest succession to a substantial area of
publicly owned anc

The Woodson Bridge SPA Long-Term Solutions Study (Workin£ Draft~ identified this action
as the environmentally superior alternative among the eight stud~ed. It is also the most suited to ar
aoaptive management approach. ]t is a ~ogical extension of the Palisades Demonstration Bank
Protection Prelect. which was itself a form of adaptive management. The proposes action does no~
preclude any future course of action and is comestible with, or possibly the first step in. a long-term
management solution for this subreach.

This meander restoration project will be implemented as an experiment in river management.
with appropriate baseline information stringent field monitoring backed up with extensive remote
sensing data, and theoretical numerical, err :=idcal, and GIS based landscape scale models to
predict, assess, and compare possible outcomes. These models, which collectively will predict the
most important physical and biological carameters for future management decisions, will be
grounded in physical and biological data collected from th, e project site.              .

Although some of the required technology is highly sophisticated and the modeling cu’[ting-
edge, the essential approach to monitoring, data collection, and hypothesis testing is relatively
sime[e. Background and baseline data of the appropriate scale and resolution will be collected to
refine physics and biological models and orovide a basis to test the hypotheses (Table 2). These
data include detailed geology, bathymetry, topograpny, hydrology, stage measurements, habitat
types ana areas, and change in critics pnyeical and biological parameters over time. These data
will then be incorporated into hydraulic, geomcrohic, one biological (landscape scale) models to
assess the most likely outcome of meander restoration in the subreach. To the degree that these
models accurately predict the physical and biological changes resulting from the proposed action.
stakeholder groups will develop confidence in using the respective models to guide future
management in this subreach The first such decision will be whether to physically reconnect the
main river channel directly to Kepis Slough or to allow the channel to migrate freely within its own
time frame. A substantial lack of agreement cetweer predictive modeling and measured outcomes
will result in reevaluation of conceptual models and/or underlying modeling assumptions.

Some asoects of hypotheses testing will become evident in the first year or two after
mplementation such as development of shaded rivedne caustic and bank swallow habitat. The
broa(~er geomorphic and landscape scale effects will develop over a pedod of years that include
dankfull or everbank flows. Monitoring for these =onger term signatures througi~ bank recession
surveys, remote sensing, and photogrammetdc techniques should ee assimilated into CALFED’s
Comprehensive Monitoring, Assessment. and Research Program.
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Riparian Corridor Management, Woodson Bddge Subreach, ~acramente River

Table 2. Meniterin~ and Data Collection Methodology
Hypothesis/Question to be Evaluated    Monitoring Parametar and     Data Evaluation Approach       Commenta/Data PdoHty

Data Ca!lection

Allowing channel meandering in Linear feet of retired non- Correlations will be sought This is the prototype study for
appropriate pIaeas creates and sdtiaal bank slebilizaiton will between the cumulative totals restoring the natural meandering
t~anstorrns aquatic and terres~al be measured relative to total for restoration of natural process to a cdtieat management

extent of the aclive meander zone will riverine aqualic habitat, is based on the adaptive
result in the increased creation of recruitment of gravel and management principals of studying
sloughs, shaded dverine aquatic large woody debris, fluvial the effects of a concrele action and
habitat, large woody debris, gravel geomorphic charactsris~ics, developing tangible models to guide
recruitment, hydraulic diversity bank swallow nesting, forest tature aativd=es. Collecting data from
(channel complexity), avian ne~- regeneration and this action for input into predictive
tropical nesting habitat, floodplain succession, modeling efforts is of the highest
building and forest saoeaseion, pnonty

Reducing direct hydraulic sheer stress Directly end indirectly (using Develop predictive empirical The effectiveness of the proposed
~ to the alluvial (east) bank of the remote sensing) measure and theoretical (numerical) action in altedng the rate of erosion

~ Woodson Bridge State Recreation Area the bank recession rates and models of channel movement at Ihe Woodson Bridge SPA east
.-~ will reduce bank recession rates and gross changes in channel over time based on historic bank will be a critical factor in
~ ~reserve rare valley oak woodland and pianform throughout the and current erosion rates, determining future management

alleviate lhe need to protect the east study reach. Develop detailed field information and achons.
~o bridge abutment, detailed topography and hydraulic modeling. Compare
~ geology Acquire detailed the predictive results to actual
.~ hydrology and river stage fiel~ data.

data.

Comparison of results of numerical Centadine of planfan~ Numerical method of testing Where models disagree, determine
modeling at UCD with empirical configurations of both model model performance the strengthsAveaknesses of each.
geomorphic predictions by DWR predictions.

Etoeion ceaflisienta calculated by Results of calibration for Plat functional relationship Where land-uselge~logy does not
optimization of calibration will erosion coefficient will be between land use and erosion directly con-elate with calibrated
correspond wilh land-ese/geolagy compared with data from coefficient (as shown in Larsen erosion coefficients, it indicates
types dig~zed land~use/geology and Miaheli, 1997) areas where we need to identify key

data. migration rate factors.

Allowing channel meander creates a Aedal photography, GIS analysis involving various Modeling of potential changes in
diverse mosaic of habitat types and photagmmmetry and ground cadographic techniques will be measured parameters will provide
sizes at a tandseape level, truthmg-will be used to used to evaluate total and net detailed information that will assist in

quantify landscape change in measured guiding future species management
parameters including habitat )aram~ters. actions.
type. habitat area, and
change through time
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LOCAL INVOLVEMENT

Considerable local involvement on this project has taken place during tt~e Woodson
Bridge Alternatives Analysis investigation conducted by the California Ds partment of
Water Resources A series of oublic and agency coordination meetings were held on the
issue in the Corning area between July 1997 and April 1999, Coordination has taken
olace with:

Sacramento River Advisory Counci ’,SB1086) (Attachment A)
adjacent landowners
City of Coming
Tehama County
Reclamation Board
California Deoartment of Parks and Recreation
Wildlife Conservation Boar~
California Department of Transportation
State Lands Commission
Regional Water Quality Control Board
U.S. Fish and Wildlife Service
U.S. Army Corps of Engineers
Environmental Protection Agency
California Department of Fish and Game
Sacramento River Partners
Sacramento River Preservation Trust
The Nature Conservancy
Sacramento Valley Landowners Association

The Tehama County Board of Supervisors and Planning Departments have 3een
notified of the project (Attachment

Potential third-party impacts could include a shifting of erosion away from the State
Recreation Area County Park. Caltrans, Cit7 of Corning and private landowners, to other
landowners, However. implementation of this project will result in a limited river meander
corridor that should overall reduce erosion impacts or private landowners and public
infrastructure.
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COST

Task Direct Direct SePtice Material Misc. and Overhead Total cost
labor salary and Contracts and ether ~nd
hours Benefits acqu{sitio direct indirect

Task t: 1400 $51,200 ~500 $2&700 $80,400
Project
Managem
oct

Task 2: 2300 $92,700 8500 $51.900 $145.100
Develop
Baseline
Informat~o

Task 3: $120,000 $120,000
Constructi

Task 4: $203,500 $203,500
Geomorph

Modeling

Task 5: $138,000 $138,000
Biological
Modeling

TQTAL 3,700 $143,900 461,500 $1,000 $80,600 $687,000
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TASK 1 ~t Qtr. 2r~ Qtr 3r~ Qtr 4~ Qlr. 1= QIr. 2’~ Qtr. 3~Qtr, 4t~ Qtr, ~ 2r’d Qtr. 3r~ Qtr. 4m Qtr. Total
2000 2000 2000 2000 2001 .2001 200t 2001 2002 2002 2002 2002 Budget

1. project Manaqement 10~000 10000 10,000 ~ 5,000 50~00 50~00 _5,000 ~ ~ 5,100 5,100 80400

2. Develop Baselir~ 25,000 ~ ~ 25000 22000_ 18100 10~000O0~ ~ : ~
Information

3 Construction 120000_ 120

~ 25,100 25,2oo 25,2o0 25,20o ~ ~ ~ ~2.500 t7.600 ~7.600 ~ 203 zoo

5 Bioloqical Modeling 25_~=000 mOO 25000 ~ 20000 18,000 138000_

TO3AL 25,000 85,100 185,200 205,200 80,200 57,600 35,500 17,500 17,600 22,700 22,700 22,700

13



California Deoar~ment of Water ResouFces

SCHEDULE

Task t: Project Management
Year One Milestones: Camp=ere all subcontracts: UCD. JM[E. conatuction Iinteragency);
complete all permitting reauirements: complete required envirenmental documentation.
obtain permits Cost: $40.000
Year Two Milestones: Integrate baseline information with various modeling efforts:
continue coordination efforts between sul~contractors. Cost: $20.000
Year Three Milestones: Cornp~e~on of long-term management reccomendati~ns reoor~:
Cost: $20.400

Task 2: Develop Baseline Information
Year One Milestones: Complete initial field studies: obtain 0notagrammetric oroducts.
Cost: $100 000
Year Two Milestones: Complete hydraulic modeling. Cost: $5(~.100. Summarize fielc
monitoring in memoranaum reoort. $4 000.

Task 3: Const~"uction
Year One Milestones: Complete contracts. Remove and place rock revetment
specifications. Cost: $120.000.

Task 4: Geomorphic Modeling
Year One Mi/estanes: Develop meandering model for suoreach, including calibration and
validation. Cost : $75 500
Year Two Milestones: Application of meander migration model to simulate alternative
bank stabilzation. Comoanson of results of numerical model with empirical geomophic
oredictions Cost: $62.700.
Year Three Milestones: Erosion coefficient calculated by optimization of calibration wil
correspond with landuse/geology types. Cost: $63,300.

Task 5; Biological Modeling
Year One Milestones: Aquire necessary baseline and historic data and develop
landscape model for subreach, Cost $75 000,
Year Two Milestones: Application of landscaoe model to simulate changes resulting ~rom
alternative river management scenarios. Cost: $63,000

14
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APPLICANT QUALIFICATIONS

California Department of Water Resources

Project Management and coordination will be the resp.onsibility of DWR Northern District
Office. The Northern District Office has extensive exoerience in fisheriee ana rioarian
vegetation restoration projects throughout Northern California including the Sacramento
River. The Northern District office has staffqualified {n the areas of botany, nydrology,
nyerogeo=ogy and has conducted extensive botanical and fluvial-geomorphic field studies
alon£ the Sacramento river DWR Northern District has provided technical support an~
contract administration ~o SB1086 since the proc "am was oegun over 10 years ago,

The Project Manager will be Stacy Cepel[o, Environmental Scecialist IV. who is the lead
oerson for the environmental services section ofthe Northern District Office, Stacy has
over 12 years of experience on fisheries and ripsnan restoration projects in the
Sacramento Valley. The project manager will draw on the staff expertise and resources
available in the Northern Distdct Office for support.

The Administrative Project Manager will be Barbara Poison. Chief of the Administrative
Branch of DWR’s Northern District Office.

Subcontractors

Eric W. Larsen received his Ph.D. in 1995 from the Environmental Water Resources
Division of the Civil Engineering program at UC Berkeley, He has worked extensively as a
consultant n the field of geomorphology ana river restoration. From 1997 to the present he
has been an Assistant Research Geomorphologist in the Depar~men[ of Geology, UC
Davis His current researsn nterests include application of continuum mechanics to
channel migration in meanaenng rivers. Based on this research, he has constructed the
meanoer migration model that will be used in this project.

Steven E. Greco received his B.S. in Landscape Architecture in 1987 and his M.S. in
Ecology in 1993. He is currently a Ph.D. candidate in Ecology at UC Davis. with degree
completion expected in September 1999, He has a broad research interest in landscape
eco=ogy and GIS-based ecosystem analysis. His current resear,ch is on rioarian fores1 and
floodplain habitat dynamics in resoonse to historic and present flooding reg mes.
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DEPARTMENT OF WATER RESOURCES

April 15, 1999

Mr. Ross M Turner, Chair
Tehama County Board of Supervisors
Post Office Box 250
633 Washington Street
Red Bluff. California 96080

Dear Mr, Turner:

This is to let you know that the California Department of Water Resources is
submitting two funding proposals to the CALFED Bay-Delta Program tnmt fall within the
oeraers of Tehama County, These projects are being coordinated with the County+

The first project, Implementation of Riparian Cor~dor Management along the
Woodson Bddge Subreach of the Sacramento River, requests funding for: baeeline
data collection (topography, bathymetry, and geology) at the Wcodsan Bridge site;
implementation of rock removal at Kopta Sloqgh and rock pJacement on the west bank
of the river between the briage and the City of Coming sewage outfall, computer
modelling of channel dynamics, and the development of Iongterm adaptive
management recommendations for the site.

The second project, Arundo donax centre/on Butch Creek: Non-native tnvasive
S/~ecies Eradication, FIoodManagement, and Restoration, requests funding to
eradicate Arundo donax, or giant reed, within the Burch, Hall. and Brannin Creek
watershed. As you are aware, this proposal is being developed in cooperation with the
Tehama County Flood Control and Water Conservation Distdct and the California State
University, ChJco. Thank you very much for the suooort expressed by the Beard of
Supervisors on this proposal

If you nave any questions, p=ease celt me at (530) 529-7342 or Stacy Cepello at
" (530) 529-7352.

8incerely,

Naser J. Bateni, Chief "
Northern District

Mr. George Robson
Tehama County Planning Department
444 Oak Street
Red Bluff, California 96080
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