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1. Executive Summary

a. Project Title and Applicant Name

Title: Implementing CALFED. Study Decommissioning Englebright Dam and Restoring
Salmon and Steelhead in the Yuba River System.

Applicant: South Yuba River Citizens League (SYRCL) in cooperation with the Yuba Watershed
Resteration Group MOU, the California Hydropower Reform Coalition and the Planning & Conservation
League.

b. Project Description and Primary Ecological/Biological Objectives

This project will implement the CALFED Bay-Delta Program Programmatic Action 1(C) in the
Feather River/Sutter Basin Ecological Zone Ecosystern Restoration Program Plan. This Action is to
"conduct a cooperative study to determine the feasibility of removing Englebright Dam on the Yuba
River to allow chinook salmon and steelhead access to historical spawning and rearing habitats."
(ERPP, Volume II, page 273) Phase I reconnaissance level studies will be conducted over the next year to
ascertain available habitat, sediment issues, and hydrologicat concerns that will arise with the
decommission or retrofit of Englebright Dam. Cooperative relationships and participatory watershed
meetings will continue to be held to discuss this issue specifically.

This project — fully implemented — can be expected to address priority habitats and species as
identified by CALFED. Historic habitat in the Yuba Watershed is substantial, and opportunities for
restoration present CALFELD with an historic opportunity to implement a restoration program on an entire
river system with comparatively few negative consequences.

Englebright Dam was built in 1941 to allow the resumption of hydraulic mining in the Yuba
Watershed. It has never been used for its original purpose and provides no flood control benefits. It has,
however, profoundly altered the character of the several hundred miles of the Yuba River system by
blocking upstream mugration of anadromous salmon and steelhead. In addition, while the Yuba River
below Englebright continues to host sizeable populations of wild spring- and fall-run salmon and one of
the only remaining wild steelhead populations in the Central Valley, the dam significantly and
detrimentally disrupts the replenishment of gravels and sediments in the lower Yuba.

This study proposes to answer the following questions: Does suitable salmon and steelhead habitat
remain above Englebright? Are sediments behind the dam of a quantity or quality to be unmitigatle?

And is it possible to construct a water temperature and flow regime adequate to the survival of salmon and
steelhead?

c. Approach/Tasks/Schedule

Phase I of the "Cooperative Study of Englebright Dam Removal” will provide detailed
reconnaissance level research on the questions identified as essential and key at the May 5, 1998 multi-
stakeholder "Upper Yuba Salmon and Steelhead Restoration” meeting held at the US Forest Service in
Nevada City. These consist of three "study areas:"
Study Area 1. Habitat Suitability and Availability above Englebright Dam

The Yuba River Watershed drains some 1,325 square miles of the Sierra Nevada. On the South
Yuba and the Middle Yuba Rivers, in excess of 300 miles of river and tributaries would be available to
salmon and steelhead were it not for Englebright. The PCL's North Yuba Restoration Study will
investigate the suitability of an additional 200 miles of river and tributary in that system. Assessing the
suitability and current availability of this habitat will constitute Study 1 of Phase [;
Study Area 2: Water Rights and Water Temperature/Flow Regimes

Study Area 2 will provide detailed modeling of Water temperature needs and water flow regimes
necessary to sustain salmon and steelhead in the upper reaches of the Yuba River. Comprehensive
modeling of water temperatures in the study area is necessary for evaluating potential habitat.
Investigators will model water temperatures in the study area and in the lower Yuba River using well-
established hvdrodynamic and temperature models (RMA-2 and RMA-11) used recently for the
Sacramento River Temperature Modeling Project (CEWRC 1997);
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Study Area 3: Sediment Loading and Contamination

Study Area 3 will focus on existing and developing information on mercury contamination as it
relates to the feasibility of removing Englebright Dam and small tributary dams. Additionally, this project
will utilize extensive research in progress by the Army Corps of Engineers and the Yuba County Water
Agency regarding levels of sediment loading behind Englebright Reservoir.
Schedule: Each study area will be completed within 12 months after award of contract.
Deliverables: The information developed in each of the three study areas will be compiled into three
separate reports: A Summary Report, a Main Report, and a Water Temperature Technical Report.

d. Justification for Project and Funding by CALFED
This proposal addresses the following issues identified by CALFED:

Prioritv Habitat. The Yuba River system represents a priority habitat as identified by CALFED, an
instream aquatic habitat that provides spawning and rearing habitat for the anadromous species in the
Bay-Delta ecosystem.

Priority Species. In all, twenty eight species of resident and anadromous fishes occur in the Yuba
River. The Yuba River is recognized as a significant producer of naturally spawned spring- and fall-run
salmon and steelhead and was once known nationwide for its outstanding shad fishery. The lower Yuba
alsc contains bass, green sturgeon, and a number of threatened and endangered species.

Reduced or Eliminated Stressors. In addition to blocking off all access to severa! hundred miles of
habitat in the upper watershed, Englebright Dam is responsible for negative impacts on remaining habitat
in the lower Yuba River. These include hydrographic alterations, migration barriers and straying,
elimination of fine sediment replenishment, reduction in gravel recruitment and increased ¢ontaminants.
Additional benefits include significant economic gains upriver and potential flood control benefits.

e. Budget Costs and Third Party Impacts
The budget for this project is $274,870. A total of $190,000 is requested from CALFED, which will

leverage additional contributions tctaling $85,000- $25,000 from the National Fish and Wildlife
Foundation (letter attached), $35,000 fiom private corporations (received), and additional major donor
contributions totaling $25,000. An additional $464,200 is leveraged from Proposition 204 funds, the
National Fish and Wildlife Foundation, the Four Pumps allocation and private grantors.

f.___ Applicant Qualifications

The South Yuba River Citizens League (SYRCL) is a widely respected non-profit watershed
organization in its 15 year of operation. SYRCL has close working relationships with many local, state
and federal agencies, private and public grantors, and the National Fish and Wildlife Foundation.
Consuitant John Williams is the Executive Director of the San Francisco Bay-Delta Modeling Forum and
an independent consultant. Consultant Michael Deas is a registered professional Civil Engineer, and has
served as the Consuiting Engineer on the Trinity Reservoir Water Temperature Simulation Model and as
Senior Engineer with Earth Science Associates.

g. __Monitoring and Data Evaluation
An aggressive monitoring program has been developed and approved by the Yuba Watershed

Restoration Group MOU for funding under Proposition 204. This “Yuba Riverkeeper” is a $175,000
three-year comprehensive monitoring plan for the Yuba River. Additionally, results of the three Phase I
studies represented in this project will be peer-reviewed, with extensive agency input.

h. Local Support/Coordination with other Programs/Compatability with CALFED objectives
This proposal has been endorsed by 17 local, state and federal crganizations involved io the Yuba

Watershed Restoration Group MOU and coordinates with the implementation of Proposition 204
programs, the “Yuba RiverKeeper” and the South Yuba River Management Plan. This proposal has .al.so
been endorsed by the California Planning & Conservation League and the Hydropower Reform Coalition.
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III. Title Page

a. Title of Project.

Implementing CALFED: Study decommissioning Englebright Dam and Restoring Salmon and Steelhead
in the Yuba River system.

b. Name of applicant, principal investigators
Shawn Garvev, Executive Director

South Yuba River Citizens League (SYRCL)
240 Commercial Street, Suite E, Nevada City, CA 95959
P:330.265 3961 F:330.265.6232 syrcl@syrel.org

John Williams, Ph.D.
Fishenes Consultant
873 Linden Lane, Davis, CA 93616

P:330.753.7081 F:33(.756.3784 jgwill@den. davis.ca.us
Michael L. Deas

2119 Camino Court, Davis, CA 95616

P.530.7533.6386 mjbdeas@)jps.net

¢. _Type of Orpanization and Tax Status
Public Benefit watershed organization incorporated under 501(c)3

d. Tax identification Number
68-0171371

¢. _Participants/Coilaberators in Implementation
South Yuba River Citizens League

California Hydropower Reform Coalition
Planning & Conservation League

The Yuba River Watershed Group MOU, consisting of:
Nevada County Resource Conservation District

US Forest Service

Bureau of Land Management

California Deparmment of Forestry and Fire Protection
California Department of Parks and Recreation
Natural Resources Conservation Service

Northern Sierra Air Quality Management District
City of Nevada City

Yuba Watershed Institute

Friends of Deer Creek

49¢r FireSafe Group

Nevada County Superintendent of Schools

High Sierra Resource Conservation & Development

With cooperation from:
US Fish and Wildlife Service

International Rivers Nerwork

Oregon National Parks

US Army Corps of Engineers

California Department of Fish and Game
Trout Unlimited

University of Califomia, Davis

Friends of the River
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IV. Project Description
A. Project Description & Approach

This reconnaissance-level study will begin implementation of the CALFED Bay-Delta Program
Programmatic Action 1C in the Feather River/Sutter Basin Ecological Zone Ecosystem Restoration

Program Plan: to “conduct a cooperative study to determine the feasibility of removing Englebright Dam
on the Yuba River to allow chingok salmon and steethead access to historical spawning and rearing

habitats.” (ERPP, Volume I, page 273, attached)

On May 5, 1998 mere than 30 representatives (List of attendees attached) of federal, state and local
agencies, as well as local non-profit organizations and homeowners, met at the “Inter-Agency Meeting to
Discuss Salmon and Steethead Restoration Above Englebright Dam.” (See Meeting Agenda and Notes,
attached) This meeting, coordinated the by the South Yuba River Citizens League (SYRCL) and hosted
by the Tahoe National Forest, sought to assess and discuss the feasibility of restoring salmon and
steelhead to their historic runs in the Yuba Watershed. Presentations were made by key agency biologists
as well as Brian Winter, coordinator of the Elwha River Dam Decommissioning Project. Discussion
focused mainly on decommissioning and deconstruction of Englebright Dam, or alternatively the
retrofitting of Englebright as a “Dry Dam” to provide a more natural river system while also creating
flood control opportunities for downriver communities.

Support for the concept was widespread and enthusiasm was notable. Key questions to the success of
the proposal were identified by Agency Representatives, noting those particular issues upon which further
research would depend. These questions are:

e Isthe quality and quantity of available habitat above Englebright worth the expense of dam
decommissioning, removal or retrofit?

¢  Does the quantity and potential contamination of sediment behind Englebright Dam create an
insurmountable engineering obstacle?

¢  Are there sufficient flows and adequate water temperatures to sustain fall- and spring-run chinook
salmon and steelhead?

The general objective of this reconnaissance-level study is to answer those key questions identified
by agencies at the May 5 meeting. This constitutes Phase I of multi-phased campaign: Phase [l will
address additional issues, such as engineering, cost, private property and recreation. Phase III will be the
development of an Environmental Impact Statement.

The specific objectives of Phase I are:

(1) to compile, analyze, and synthesize existing informnation on habitat availability for re-introduced
salmon and steelhead,;

{2) to verify the extent of holding habitat for spring-run chinook in the South Yuba and Middle Yuba
River and their tnibutaries:

(3) to develop a detailed temperature model for the Yuba River from the Feather River
confluence to New Bullards Bar Reservoir on the North Yuba; Jackson Meadows Reservoir to
Engiebright Dam on the Middle Yuba, and Spaulding Lake to Englebright Dam on the South
Yuba, taking account of hydropower diversions;

(4) to develop a reconnaissance assessment of the feasibility of removing small, abandoned, dams on
tributaries that block or hinder fish migration;

(5) to assess quantity and contamination of sediment behind Englebright Dam; and

(6) to coordinate efforts among local watershed organizations, public agencies and private interests in
promoting the restoration of salmon and steelhead in the upper Yuba Watershed.

This project is supported by the Yuba River Watershed Group MOU (attached), consisting of SYRCL
and 17 local, state and federal agencies, organizations and homeowners groups in the upper Watershed.
Significant assistance has been provided and is expected from other agencies and organizations, including;
California Department of Fish & Game, US Fish and Wildlife Service, National Marine Fisheries Service
and UC Davis. John Williams, Ph.D., Executive Director of the San Francisco Bay-Delta Modeling
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Forum is providing consulting and research expertise and will coordinate and conduct all reconnaissance-
level research.

This project looks towards the results of the Planning & Conservation League (PCL) study of habitat
above New Bullards Bar dam on the North Yuba River, also submitted to CALFED. SYRCL and other
representatives of this project have and will continue to work closely with PCL in coordinating research
efforts and findings. The successful inclusion of the North Yuba River in fisheries restoration would
nearly double the available habitat in the Yuba Watershed.

Phase [ will begin September, 1998 and be complete by October, 1999. While funding is not
currently being sought for Phase II studies, it is important to examine subsequent research needs should
the results of Phase I show promise. If habitat appears suitable and sediment concerns are found to be
mitigable, Phase II will consist of additional studies regarding biological impacts, coordinatior,
engineering, recreation, economics, cost, flood control, hydropower, and private property concerns.

B. Proposed Scope of Work
Phase I of the “Study of Englebright Dam Removal” wiil provide detailed reconnaissance level

research on the questions identified above as essential and key at the May 5, 1998 multi-stakeholder
“Upper Yuba Salmon and Steelhead Restoration” meeting held at the US Forest Service in Nevada City.
These consist of three “study areas:”

. Habitat Suitability and Availability above Englebright Dam;

. Water Rights and Water Temperature/Flow Regimes; and

. Sediment Quantity and Contamination.

Study Area 1: Habitat Suitability and Availability above Englebright Dam

The Yuba River Watershed drains some 1,325 square miles of the Sierra Nevada. On the South Yuba
and the Middle Yuba Rivers, in excess of 300 miles of river and tributaries would be avzilable to salmon
and steelhead were it not for Englebright. The PCL’s North Yuba Restoration Study will investigate the
suitability of an additional 200 miles of river and tributary in that system. Assessing the suitability and
current availability of this habitar will constitute Study 1 of Phase I-

Historic Range Historical records indicate that most of these three rivers and their tributaries
provided habitat for salmon and steelhead. However, the Yuba River watershed is in the process of
recovering from extensive disturbance from hydraulic mining and timber harvest. Therefore, an
assessment of potential habitat conditions must put present conditions in a histornical context.
Investigators will use aerial photography, other historical information, and observations from the
reconnaissance surveys to assess the direction and approximate rate of habitat change.

Opportunities for Anadromous Fish Passage: Englebright Dam is not the only migration barrier in
the study area. There are also natural barriers, and many old, abandoned dams on tributaries of both forks
that would block or delay passage by steelhead. On the South Fork a cascade-falls downstream from the
Humbug Creek confluence is probably a partial barrier, and a vertical fall about 6 miles upstream from the
town of Washington is probably a complete barrier; there is higher falls about a mile further upstream.
Our House Dam on the Middle Fork would block access to its upper reaches, and Yoshiyama et al. (1996)
report a falls in the lower reach that would be a least a partial barrier. A preliminary assessment of the
options for fish passage over or around these obstructions will be made, and a reconnaissance level
evaluation of the need and opportunities for removing abandoned dams in selected tributaries will be
conducted. Natural barriers will be evaluated and documented on the South Yuba, Middle Yuba and
major tributaries.

Spring-run chinook salmon holding habitat: Spring-run chinook salmon ascend rivers during
snow-melt runoff and hold over in pools through the summer before spawning in the fall, so suitabie poois
for these large fish are essential habitat for spring-run. Agency biologists report the presence of large
pools that should be potential holding habitat, but they have not been surveyed quantitatively.
Investigators will reconnoiter reaches of the South Fork that have not already been surveyed, and
accessible reaches of the Middle Fork, to verify the presence and estimate the extent of holding habitat for
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adult spring-run salmon. Investigators will also collect information on channel dimensions for use in the
temperature modeling

Spawning habitat for salmon and steelhead: Existing habitat surveys have considered spawning habitat
for resident trout, which use much smaller gravel than large Anadromous salmonids, and some
knowledgeable observers report that spawning gravels for anadromous salmomds may be scarce in some
reaches (M. Gard, USFWS, pers. comm.}. Investigators will reconnoiter selected reaches of the South and
Middle Forks and their tributaries, estimate gravel size distributions with Wolman Pebble Counts, and
estimate the extent of suitable spawning habitat for spring-run salmon and steelhead.

Rearing habitat for juvenile steelhead and salmon: The evaluation of potential rearing habitat for
anadromous salmonids can be based largely on existing information on habitat for resident trout and other
fishes that has been collected by agency biologists and others. In particular, biclogists from Tahoe
National Forest have conducted extensive field surveys, and two Master’s Theses and a Ph.D. Dissertation
have been compieted by students of Peter Moyle. We will compile, evaluate, and synthesize this
information into narrative descriptions. We will also reconnotter selected reaches and tributaries to verify
information from agency files and make discharge measurements. Habitat information will be keyed to
USGS 7.5" quadrangles to facilitate future compilation in a GIS database.

Study Area 2: Water Rights and Water Temperature/Flow Regimes

Extensive water diversions from the Our House Dam on the Middle Yuba and the Spaulding Dam on
the South Yuba present both a challenge and an opportunity. While current flows and temperatures do not
approximate historic ones, the presence of several dams in the upper watershed offer the opportunity for
year-round control of river water temperature and river levels. This control would necessitate the
agreement of several water agencies and private companies.

Water temperature: Based on a preliminary review of documents and communications with agency
biologists and others, water temperature in the summer is the principal limiting factor for salmonid habitat
in the South Yuba and Middle Yuba Rivers. High summer water temperatures result from low releases
from hydropower dams. Flow releases could be increased either through purchase of water, or through
the upcoming re-licensing of the hydropower projects. Because water temperature 1s critical, evaluation
of potential habitat for anadromous salmonids requires estimates of the temperature conditions that would
occur with different rates of release. These hydropower projects create complex links among the different
forks and tnbutaries of the Yuba River, however, so modifications of releases into any reach will effect
other areas of the river as well, and decommissioning Englebright Dam would atfect water temperatures
in the lower Yuba River as well, which is important habitat for fall-run chinook salmon and other species.
Therefore, comprehensive modeling of water temperatures in the study area is necessary for evaluating
potential habitat. Investigators will model water temperatures in the study area and in the lower Yuba
River using well established hydrodynamic and temperature models (RMA-2 and RMA-11) used recently
for the Sacramento River Temperature Modeling Project (CEWRC 1997). The models will estimate
hourly water temperatures throughout the study area for representative summer periods under different
flow and meteorological conditions.

Water Rights: Water rights issues on the Yuba are compiex because of the extensive diverstons,
because many of the rights pre-date state regulation, and because hydropower licenses are 1ssued by the
federal government. Efforts to modify existing flow regimes in the study area to improve habitat
conditions will need to deal with these rights, and with federal licenses. Moreover, state water rights law
is uncertain; the 1983 Audubon decision requires accommodation of water rights with the public trust
doctrine, but clear guidance regarding how this should be accomplished has not yet developed.
Investigators will compile and synthesize available information on water rights and federal licenses as it
relates to improving flow regimes for anadromous fish in the study area.

Study Area 3: Sediment Loading and Contamination .
Mining operations released substantial quantities of mercury into streams in the study area. Whlln:-:
much of this mercury made its way through the Yuba River system by the construction of Englebright in
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1941, 1t is widely believed that Mercury leve!s in Englebright sediments may be excessive and may
constitute a problem for dam removal or retrofit. Study Area 3 will focus on existing information and
results of research in progress by the Yuba County Water Agency developing information on mercury
contamination as it relates to the feasibility of removing Englebright Dam and small tributary dams.
Additionally, this project will utilize extensive research in progress by the Army Corps of Engineers and
the Yuba County Water Agency regarding levels of sediment loading behind Englebright Reservoir.

Schedule: Each study area will be completed within 12 months after award of contract.

Deliverables: The information developed in each of the three study areas will be compiled into three
separate reports. A Summary Report, a Main Report, and a Technical Report detailing water temperature
modeling.

C. Location and Geographic Boundaries of the Project

The Yuba Watershed spans three counties: Nevada, Sierra and Yuba. The South Yuba River is
nearly entirely contained in Nevada county, while the majority of the North Yuba River is in Sierra
county. The Middle Yuba is the boundary line hetween Nevada and Sierra counties. The lower, main-
stem Yuba below Englebright Dam is mostly in Yuba county, with a small portion contained in Nevada
county. (See Map)

D. Expected Benefits

This project ~ fully implemented ~ can be expected to address priority habitats and species as
identified by CALFED. Historic habitat is substantial, and opportunities for restoration present CALFED
with an historic opportunily to implement a restoration program on an entire river system with
comparatively few negative consequences.

Priority Habitat. The Yuba River system represents a priority habitat as identified by CALFED, an
instream aquatic habitat that provides spawning and rearing habitat for the anadromous species in the
Bay-Delta ecosystem.

Priority Species. In all, twenty-eight species of resident and anadromous fishes occur in the Yuba
River. (Lower Yuba Fisheries Management Plan, California Department of Fish and Game, August $0)
The Yuba River is recognized as a significant producer of narurally spawned salmon and steelhead and
was once known nationwide for its outstanding shad fishery.

« Fali-run Chinook Salmon. According to the Department of Fish and Wildlife, the Yuba River
supports the last large and naturally reproducing fall-run of chinook salmon in the Sacramento River
system,

« Spring-run Chinook Salmon. A remnant spring-run persists in the lower Yuba River and (s
maintained by fish produced in the Yuba River and fish straying from the Feather River.

e Steclhead Trout. The lower Yuba River supports a winter-run steethead trout population estimated
to number about 2,000 fish.

e American Shad. The Yuba River supports a seasonal shad sport fishery. As late as 1969 40,000
spawners are estimated below Englebright Dam (USACOE, 1977) although it is believed that this
population has been significantly diminished since that time.

» Striped Bass. Striped Bass occur below Daguerre Point Dam, but are unable to migrate beyond this
obstruction.

e Green Sturgeon. California Department of Fish & Game has identified Green Sturgeon populations
in the lower Yuba River.

» Threatened and Endangered Species. In addition, the Yuba River system near Englebright Dam
supports several threatened and endangered species, including the Bald Eagle, the American Peregrine
Falcon, the Valley Elderberry Longhorn Beetle and the Giant Garter Snake. Upland in the watershed,
three plant species occur: Butte Fritillary, Cedar Crest Allocarya and Scadden Flat Checkermallow.
Elsewhere, the Northwestern Pond Turtle and the Western Spadefoot Toad occur in the river system.
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Reduced or Fliminated Stressors. In addition to blocking off all access to several hundred miles of
habitat in the upper watershed, Englebright Dam is responsible for negative impacts on remaining habitat
in the lower Yuba River. These include:

s Hydrograph Alterations. The lack of reliable flows and adequate temperatures in the lower Yuba
River have been repeatedly identified by CDFG and USFW as significant stressors to the remaining
fish species below Englebnght Dam. Currently, the Federal Energy Regulatory Commission (FERC)
1s investigating numerous license violations by Englebright hydro facilities.

¢ Migration Barriers and Straying. The California Department of Fish & Game, US Fish and
Wildlife and UC Davis have identified the small Daguerre Point Dam below Englebnght Dam as a
sigmficant stressor to the existing populations of salmon, steeihead and shad. In 1994, USFW
strongly recommended the removal of Daguerre Dam, stating that “strong biological and financial
arguments exist for dam removal. . almost unanimously, biologists and fisheries engineers consulted
during this study stated that dam removal would be the best restorative action for Yuba River fish
populations.” (Lower Yuba River Investigation, USFW, May '94)

» Elimination of Fine Sediment Replenishment. Englebnight Dam has caused a depletion in fine
sediments in the lower Yuba River.

¢ Reduction in Gravel Recruitment. The reduction in the quantity and quality of gravel recruitment
below Englebright is significant and has been identified by CDFG and USFW as a significam stressor
to existing fish populations.

¢ Increased Contaminants. Englebright Dam traps and congregates contaminants such as mercury
that would otherwise be naturally dispersed through the Sacramento River, the Delta and the Pacific
Ocean.

Additional Benefits:
¢ Multiple Benefits Downriver and Upriver. This project provides multiple benefits to species and
natural processes: Potentially providing restored historic habitat above Englebright Dam throughout
the Yuba Watershed for threatened and endangered salmon and steelhead, while simultaneously
allowing the improvement of lower Yuba fisheries through improved flows and temperatures as well
as gravel recruitment necessary to the long term sustainability of those fisheries.
= Economic Benefits. Significant benefits would occur to upstream communities by the
reintroduction of wild salmon and steethead to the Yuba River watershed. As the most significant and
comprehensive restoration proposal in the Sierra Nevada, economic benefits in the tens of millions of
dollars could be anticipated through increased recreation, fishing and tourism.
e Enhanced Flood Control. Retrofitting of Englebright Dam could provide enhanced floed control
for downriver communities. Englebright Dam has no flood control capacity as currently constructed.
Alternatives to deconstruction of Englebright could include retrofitting the project to aliow gravel
recruitment, a more natural river system, and increased flood control protection for downriver
communities.

D. Background and Ecological/Biglogical/Technical Justification

This project will implement the CALFED Bay-Delta Program Programmatic Action 1C in the
Feather River/Sutter Basin Ecological Zone Ecosystem Restoration Program Plan to “conduct a
cooperative study to determine the feasibility of removing Englebright Dam on the Yuba River to
allow chinook salmon and steelhead access to historical spawning and rearing habitats.” (ERPP,
Volume II, page 273) The Implementation Objective for dams and reservoirs is to increase the upstream
spawning and rearing habitat connection with the mainstem rivers in the Sacramento-San Joaquin basin
and to increase the success of adult spawners and survival of juvenile downstream migrants.

An array of studies and investigations by CDFG, USFW and NMFS document the unsustainable
situation on the lower Yuba resulting from Englebright and Daguerre Point dams. The Lower Yuba
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Fisheries Investigation (USFW, 1994) and the Lower Yuba Fisheries Management Plan (CDFG, 1991)
document the severe reducticn in suitable habitat in the lower Yuba River resulting from the interruption
of normal ecosystem processes caused by both dams and the total loss of several hundred miles of suitable
habitat above Englebright Dam.

The decommissioning of large dams has only recently gained credence as a viable public policy
option. Many local, state and federal agencies, sportsman groups and environmental organizations have
expressed support for the CALFED proposal to investigate the removal of Englebright Dam. On Apnl 5,
1998 more than 30 representatives of local, state and federal agencies met to discuss the viability of
implementing this CALFED Programmatic Action.

Englebright Dam was built in 1941 to allow the resumption of hydraulic mining in the Yuba
Watershed. 1t has never been used for its original purpose and provides no flood control benefits. It has,
however, profoundly altered the character of the several hundred miles of the Yuba River system by
blocking upstream migration of anadromous salmon and sieelhead. In addition, while the Yuba River
below Englebright continues tc host sizeable populations of wild spring- and fall-run saimon and one of
the only remaining wild steelhead populations remaining in the Central Valley, the dam significantly
disrupts the replenishment of gravels and sediments in the lower Yuba. Forecasts of enhanced fishenes
below Englebright Dam after the construction of New Bullards Bar upstream have not been realized.

Decommissioning, or alternatively, retrofitting Englebright Dam would restore natural river
processes to the Yuba and allow salmon and steethead access 1o several hundred miles of the upper
watershed. Biological benefits would accrue to 8 priority species and multiple stressors would be
addressed. Significant economic benefits would accrue to the upper watershed communities. Retrofitting
Englebright could provide significantly enhanced flood protection for downriver communities while
allowing natural river processes to be restored.

E. Monitoring and Data Evaluation
An aggressive monitoring program has been developed and approved by the Yuba Watershed

Restoration Group for funding under Proposition 204. This “Yuba Riverkeeper” is 2 $175,000 three-year
comprehensive monitoring program focusing on sediment, point and non-point source pollution, and
numerous water quality indicators based on the Stream Conditions Inventory (SCI) profile. This project
will rely in part on the coordinated efforts of the Yuba Riverkeeper for ongoing monitoring activities. In
addition, the South Yuba River Management Plan, funded under Proposition 204 and coordinated by US
Forest Service, California State Parks and Recreation and Bureau of Land Management, will utilize data
and findings of the three proposed studies.

Results of the three Phase [ studies represented in this project will be peer-reviewed, with extensive
agency input. Additionally, cooperative review by UC Davis’ Jeff Mount will be conducted.

F. Implementability

While more than 74,000 dams have been constructed across the United States, very few have been
decommissioned, removed or retrofitted. Of any large dam in California, the decommissioning or
retrofitting of Englebright Dam is considered by many agency officials to be among the most likely,
presenting significant biological and economic benefits with several quantifiable costs. To date, this
project has looked towards the Elwha River Dam Decommissioning in the Olympic National Park in
Washington and the Rindge Dam Removal effort in Southern California. (Attached)

Any substantial change in the operation of Englebright Dam will involve substantial environmental
review under CEQA and NEPA and significant coordination with other projects and efforts. This project
represents only Phase I studies and recognizes the need for firture coordination and studies.

This proposal is made with the support of the Yuba River Watershed Group corsisting of 17 local,
state and federal agencies as well as non-profit organizations and homeowners groups. In addition,
cooperation of several state and federal agencies has been necessary in developing this proposal.
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IV. Costs and Schedule to Implement Proposed Project

A. Budget Costs

The budget for this project is $274,870. We are requesting $190,000 from CALFED. This amount
will leverage additional contributions totaling $85,000: $25,000 from the National Fish and Wildlife
Foundation (letter artached), $35,000 from private corporations (received), and additional major donor
contributions totaling $25,000.

In addition, Proposition 204 funds of $175,000 wiil fund on-river monitoring for three years and
involve the participation of local, state and federal agencies, SYRCL, and dozens of local volunteer
monitors. Further, the South Yuba River Management Plan MOU is producing a Comprehensive
Management Plan for the South Yuba River that will interact extensively with this project. Finally,
coordination with the PCL project investigating habitat on the North Yuba River above New Bullards Bar
will utilize $139,800 in CALFED funds, the National Fish and Wildlife Foundation and the Four Pumps
allocation.

Requested ffom CALFED $190,000

Matched Funds $84,870

Project Budget $274.870
Yuba RiverKeeper (monitoring) $175,000

South Yuba River CRMP $150,000

PCL North Yuba Feasibility $139,800

Additional Funds Leveraged: $464,800

B. Schedule Milestones
The preparations for the May 5, 1998 Inter-Agency meeting in Nevada City, California marked the
start of this project. The following timeline is dependent upon successful CALFED funding:

March "98 Research and Preparation for Inter-Agency meeting

May '98 Inter-Agency meeting in Nevada City.

Preliminary Coordination among agencies, non-profits and property groups
June 98 CALFED proposal discussions and coordination with agencies, PCL
July 98 CALFED proposal

August 98 Second Inter-Agency Coordination meeting in Nevada City

September "98 Information from theses, dissertations, agency reports and other materials will be reviewed
and synthesized. Habitat information will be keyed to USGS 7.5" quadrangles, to facilitate
future compilation in a GIS database.

December '98 Third Inter-Agency Coordination meeting
Conduct field reconnaissance of tributaries: Reconnaissance surveys of selected tributartes
will be conducted to "calibrate” the stream survey information collected in Task 1, and to
evaluate the potential for removing existing small tributary dams that would block or
hinder fish passage.

February '99 Reconnaissance of potential summer holding habitat for adult spring-run chinook, and
spawning habitat for salmon and steelhead.
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Locate and assess existing aerial photography, obtain selected imagery, analyze time trends
in habitat conditions.
Compile information on water rights:

March 99 Compile of hydrological and meteorological information.
Data on flow and water temperature from the USGS and other sources will be collected
and compiled. Existing and potential flow regimes will be characterized. Primary
meteorological data will be obtained from Blue Canyon and Beale Air Force Base,
supplemented by other available data.
Meteorological conditions along the river will be estimated by interpolation.
System Definition,

June 99 Model Development.
July 99 Mode! Calibration and verification.

August 99 Model application: The verified model will be used to estimate hourly water temperatures
at selected points along the rivers, with existing releases and diversions, and for potential
future conditions.

September '99 Prepare reports. Information from other tasks will be synthesized and documented in three
reports: comprehensive report, a separate summary report, and a technical report describing
details of the models and modeiing.

C. Third Party Impacts

Numerous impacts to third parties could be anticipated from the successful decommissioning,
deconstruction or retrofitting of Englebright Dam. These would include lost revenues trom hydropower
operations to the Yuba County Water Agency and Pacific Gas & Electric, diminished recreational
facilities from emptying of Englebright reservoir, and potential increases in downriver sediment flows.
Positive third party impacts may include economic benefits, biological benefits, potential flood control
improvements, and recreational enhancements.

As this is a reconnaissance level study, the positive and negative impacts are purely hypothetical and
will be evaluated in substantial detail in Phase II, and during the development of the Environmental
Impact Statement.
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Total Cost | NFWF Cost |Match CAL FED
Funds

$15.600 $10.C00 $5,600
per month
Sajaries. Other Assistance for 400 hours @ $10.00 hour $4,000 $2,000 $2,000
Administration of CAL-FED Grant $7.000 37,000
Benefits: 15 % of Salares and Wages 33,120 $3,120
Office Supplies: Paper, Inks, Transparencies, etc. $1,000 $1,000
Qffice Space $2,400 32,400
Travel Presentation by Brian Winters, Elwha Dam 5950 $500 $450
Decommissioning Coordinator, Olympic National Park
Travel: 4 trips, Executive Director/Board Members to $1,000 $500 $500
Sacramento/F O.R. & PCL
Travel: Consultant Trips to Nevada City/Sacramento/SF %1,500 3750 $750
Conferences: May 5 Conference. Rentat, notifications, $1,500 $750 $750
reports, lunch
Conferences: Monthly Yuba River Restoration Meetings with $2,400 $1,200 §1,200
Agencies
Conferences: 1999 Interagency Presentation of Findings $3.000 $1,500 $1,500
Computer Time and Supplies. Rental 1 machine for 12 $1.100 $1,100
manths @ $93 per month
Computer Data Processing Software $300 $300
Computer Diskettes - $10 boxes @ $10 each $100 $100
Feasibility Study; Hydrologist Report with UC Davis/iJohn $90,000 $20,000
Williams
Feasibility Study: Habitat Suitability Report/John Williams, $60,000 $60.000
UC Davis and California Fish and Game
Feasibility Study: Sedimentation Study - Englebright and $25,000 $25,000
smaller upstream resen/oirs
Feasibility Study: Economic Benefits of Salmon & Steelhead $22,000 $22,000
Restoration/SYRCL & UC Davis
Services: John Williams Grant Coordination for CAL FED 32,000 $2,000
Services: Shawn Garvey Grant Coordination for CAL-FED $2.000 $2,000
Telephone and Fax $1,600 $1,000 3600
Printing and Photocopying/intenim and Finat Reports $4,000 $2,500 $1,500
Maiting intenm and Final Repons $1,300 $800 $500

+ indirect Costs = 8.7 % of Direct Costs
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V. Applicant Qualifications

SYRCL. The South Yuba River Citizens League (SYRCL) is a non-profit watershed organization in
its 157 year of operation. SYRCL employs a full-time executive director, a Membership and Volunteer
Coordinatar, a Development Director and an Office Manager. Several consultants are retained for
specific and ongoing projects, including: Federal Wild & Scenic efforts for Sierra rivers, Forest issues,
and alternarive flood plain management strategies in the Yuba Watershed. SYRCL has 2,100 dues paying
members and an active Board of Directors.

SYRCL has close ties with several grant organizations, including the Compton Foundation, the
Kenney Foundation, the Conservation Foundation, the River Network, the Packard Foundation, the
National Fish and Wildlife Foundation, and the Sierra Nevada Alliance. SYRCL has been designated the
recipient of the Sierra’s first RiverKeeper — citizen-based water quality monitoring and restoration — by
the Yuba Watershed Restoration Group MOU, earmarking $160,000 in monitoring funds under California
Proposition 204 funds. SYRCL has 2,100 dues-paying members.

Working closely with the Tahoe National Forest, Bureau of Land Management, and California State
Parks and Recreation, SYRCL is a lead organization in the development of the South Yuba River
Management Plan, another project proposed for funding under Proposition 204. SYRCL is also working
closely with the California Department of Fish and Game on monitoring and fish counts in the lower
Yuba River and with the Federal Energy Regulatory Commission on investigations of operations on
Englebright dam.

SYRCL has worked closely with the Yuba River Watershed Group MOU since its inception in mid-
1997. The MOU has endorsed the CALFED Programmatic Action that is the basis for this proposal.
SYRCL is also a member of the Lower Yuba Coordinated Watershed Committee, working on issues of
concern below Englebright Dam.

SYRCL will coordinate all funding for Phase | of this study. SYRCL will also direct and coordinate
local education regarding fisheries and habitat in the Yuba Watershed. SYRCL will work closely with the
Hydropower Reform Coalition and the Planning & Conservation League coordinate [ocal and regicnal
Inter-Agency meetings regarding Englebright Decommussioning.

John Williams Consultant John Williams is the Executive Director of the San Francisco Bay-Deita
Modeling Forum and an independent consultant. From 1990 — 1997, he served as Special Master in
Environmental Defense Fund v. East Bay Municipal Utility District. He was a former Senior Associate
with Philip Williams & Associates of San Francisco. He has been a member of the Hydromodification
Technical Advisory Committee for the State Water Resources Control Board and 2 participant in the
Central Valley Project Improvement Act Restoration Fund Roundtable.

Mr. Williams has published extensively on fisheries and river issues. Most recently, Mr. Williams
published several papers relating to the issues involved on the Yuba, including “Testing the independence
of microhabitat preferences and flow,” “Uncertainty and instream flow standards,” and “Lost in Space:
minimum confidence intervals for idealized PHABSIM studies.” (Cimiculum vitae attached)

Mr. Williams will serve as lead consultant and investigator during Phase I of this project.

Michael Deas. Consultant Michael Deas received his Ph.D. in Water Quality Resources from the
University of California, Davis. He is a registered professional Civil Engineer, and has served as the
Consulting Engineer on the Trinity Reservoir Water Temperature Simulation Model and as Senior
Engineer with Earth Science Associates, Prior to this, he was a Consulting Engineer to the Los Angeles
Department of Water and Power, where he co-managed the Mono Basin-Owens Valley computer
modeling project.
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Michae!’s research most recently includes his role as Project Manager for the Klamath River Water
Temperature and Water Quality Modeling Project. Prior to this, Michael was the Project Manager for
both the Shasta River Flow and Temperature Modeling Project and the Sacramento River Temperature
Modeling Project. He has served as Research Engineer on the Putah Creek Coarse Sediment Evaluation
below Monticello Dam. (Curriculum vitae attached)
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V1. Compliance with Standard Terms and Conditions

The applicant agrees with the terms and conditions set forth in “Attachment I): Terms and
Conditions for State (CALFED) Funds.” (See attached)

Additionaily, as directed in Table D-1: Standard Contract Clauses and Related Proposal Submittal
Requirements, the following signed and completed forms are attached relative to a non-profit organization
applying for services/preconstructiorn/research topics:

Service and Consultant with Non Public Entity
Non-Discrimination Compliance
Non Collusion
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ITEM 1C

Agreement No.

Exhibit
NONCOLLUSION AFFIDAVIT TO BE EXECUTED BY .
RIDDER AND SUBMITTED WITH BID FOR PUBLIC WORKS
STATE OF CALIFORNIA )
)ss
COUNTY OF _ NEVA DA )
S HAWA) é—AP—UELg) . being first duly sworn, deposes and
(na.me}
says that he or she is EXELYTIVE D1 RE CToR— of
(position title)
SoVTH VA BANE 2 CATITENS LEACVE
(the bidder

the party making the foregoing bid that the bid is not made in the interest of. or on
behalf of, any undisclosed person, partnership. company, association, organization,
or corporation; that the bid is genuine and not collusive or sham; that the bidder
has not directly or indirectly induced or solicited any other bidder to put in a false
sham bid, and has not directly or indirectly colluded, conspired, connived, or agreed
with any bidder or anyone 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
bidder or any other bidder, or to fix any overhead, profit, or cost element of the bid
price, or of that of any other bidder, or to secure any advantage against the publie
body awarding the contract of anyone interested in the proposed contract; that all
statements contained in the bid are true; and, further, that the bidder has not,
directly or indirectly, submitted his or her bid price or any breakdown thereof, or the
contents thereof, or divulged information or data relative thereto, or paid, and will
not pay, any fee to any corporation, partnership, company, association,organization,
bid depository, or to any member or agent thereof to effectuate a collusive or
sham bid.

DATED: __© 5048 Byw el

(person signing for bidd'er)

f £ ROBERT L. BUHLIS } Subs lbed S“mnm e me on

Commission #117300) <

NOTARY PUBLIC - CALIFORNIA
yE Pl LB
MY COMMISSION EXPIRES o
FEBAVARY 7, 2062 t
-— (Notary Public)
(Notarial Seal)
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ITEM 2 (1 of 2)
Agreement No.
Exhibit
STANDARD CLAUSES— SERVICE & CONSULTANT SERVICE CONTRACTS FOR $5,000 & OVER WITH NONPUBLIC ENTITIES

Workers' Compensation Clause. Contractor affirms that it is aware of the provisions of Section 3700 of the California Labor Code
which require every employer to be insured against liability for workers' compensation or to undertake self insurance in accordance
with the provisions of that Code, and Contractor affirms that it will comply with such provisions before commencing the performance of
the work under this contract.
Claims Dispute Clause. Any claim that Contractor may have regarding the performance of this agreement including, but not limited to,
VP claims for additional compensation or extension of time, shall be submitted to the Director, Department of Water Resources, within
thirty days of its accrual. State and Contractor shall then attempt to negohate a resolution of such claim and process an amendment 1o
this agreement to implement the terms of any such resciution.

National Labor Relations Board Clause. In accordance with Public Contract Code Section 10286, Contractor declares under penaity

of perjury that no more than one final, unappealable finding of contempt of court by a federal court has been issued against the

Contractor within the immediately preceding two-year period because of Contractor's failure to comply with an crder of a federal court
L'lb which orders Contractor to comply with an order of the National Labor Relations Board,

Nondiscrimination Clause. During the perfarmance of this contract, the recipient, contractor and its subcontractors shall not deny the
contract's benefits 1o any person on the basis of religion, color, ethnic group identification, sex, age, physical or menta! disability, nor
shail they discriminate unlawfully against any employee or applicant far employment because of race, religion, color, national origin,
ancestry, physical handicap, mental disability, medical condition, marital status, age (over 40), or sex. Contractor shall insure that the
evaluation and treatment of employees and applicants for employment are free of such discrimination. Contractor shall comply with the

%b provisicns of the Fair Employment and Housing Act (Government Code Section 12900 et seq.), the regulations promulgated
thereunder (Califomia Administrative Code, Title 2, Sections 7285.0 et seq.), the provisions of Article 9.5, Chapter 1, Part 1, Division 3,
Title 2 of the Government Code (Government Code Sections 11135 - 11139.56), and the regulations or standards adopted by the
awarding State agency to implement such article. Contractor or recipient shall permit access by representatives of the Department of
Fair Employment and Housing and the Awarding State agency upon reasonable notice at any time during the normal business hours,
but in no case less than 24 hours netice, to such of its books, records, accounts, other sources of infarmation and its facilities as said
Department or Agency shall require to ascertain compliance with this clause. Recipient, contractor and its subcontractors shall give
written notice of their obligations under this clause to labor organizations with which they have a collective bargaining or other
agreement. The Cantractar shall include the nandiscrimination and compliance provisions of this clause in all subcontracts to perform
work under the contract.

Statement of Compliance. The contractor's signature affixed hereon and daied shall constitute a certification under penalty of perjury
LJE under the laws of the State of California that the Contractor has, unless exempted, complied with the nondiscrimination program
requirements of Government Code Section 12920 and Title 2, California Code of Regulations, Section 8103,

Performance Evaluation. Contractor's perforn'iance under this contract will be evaluated after completion. The evaiuation will be filed
Lifj with the Department of General Services.

Availability of Funds Work to be performed under this contract is subject 10 availability of funds through the State s normal budget
process.

le Audit Clause. The contracting parties shall be subject to the examination and audit of the Auditor General for a period of three years
oD'llaﬂer final payment under the contract. (Government Code Section 10532).

Reimbursement Clause. if applicable, travel and per diem expenses to be reimbursed under this contract shall be at the same rates
the State provides for unrepresented employees in accordance with the provisions of Title 2, Chapter 3, of the California Code of
Regulations. Contractors designated headguarters for the purpose of computing such expenses shall be: M&}ﬁt CA.
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o ITEM 7
NONDISCRIMINATION COMPLIANCE STATEMENT

TCAAP ANY NAME

south  Yohe River  Citirens -Leaﬁ\x? (S‘fp.c_L\,

The company named above (hereinafter referred to as "prospective contractor”) hérf:by cerufles, unless
specifically exempted, compliance with Government Code Section 12990 (a-f) and California Code of
Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporting requirements and the
development, implementation and matntenance of a Nondiscrimination Program. Prospcctiw;'e contractor
agrees not to unlawfully discriminate, harass 6r allow harassment against any employee or applicant for
employment because of sex, race, color, ancestry, religious creed, national origin, disabiliry (including
HIV and AIDS), medical condition (cancer), age, marital status, denial of family and medical care leave
and denial of pregnancy disability leave. |

CERTIFICATION

I, the official named below, hereby swear that I am duly authorized to legally bind the prospective
conrractor to the above described certification. I am fully aware that this certification, executed on the
date and in the county below, is made under penalty of perjury under the laws of the State of California

<HAWN = SARNEY

OFFICIAL S MAME

2248 - NEVAMA  CounTtY
DATE EXECUTED EXECUTED IN THE COUNTY DF
' %, Ovuas

PROSPECTVE CONTRACTOR'S SIGNATURE

EXECVTIVE unlec,rgﬂ—

PRCSPECTIVE CONTRACTOR'S TITLE

SoVTH (VBA RWER C\TiZENS  LERGUE (s‘rp—u.)

PRACSPECTIVE CONTRALTUR'S LEGAL BUSIMESS NAME

I —007991
|-007991



Attachments

Attachment 1. Map of Yuba Watershed
Attachment 2: Ecosystem Restoration Plan Proposal, volume 2, page 273
Attachment 3: John Williams, Cirmiculum vitae
Michael Deas, Cirriculum vitae
Attachment 4: Confirmation of National Fish and Wildlife Foundation grant to pursue this project
Attachment 5: Agenda and Notes to May S, 1998 Inter-Agency discussions regarding “Salmon and

Steclhead Restoration above Englebright Dam”
List of Attendees to May 3, 1998 Inter-Agency meeting

Attachment 6: Lower Yuba River Investigation, US Fish and Wildlife Service, May 1994

Attachment 7: Rindge Dam Removal Study, Bureau of Reclamation, April 1995

Attachment 8: Elwha River Dam Removal Draft EIS, Olympic National Park, Apnl 1996
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USDA

|

United States Naturil Grass Valley Service Center

Dapartmant of Rasgoyréas 113 Praglay Way, Suite 1

Agricultura Conearvation Grags Valley, CA 95945
Sarvica (S30)272-3417

July 1, 1998

To: CALFED - Watershed Management

Subject: Proposal - Asscssment of the Scuth Yuba River Category [ Program

The Proposition 204 Steening Comrmttee for Nevada Coundy at their June 24, 1398
meeting gave a unanimous vote to broaden the scope of the Proposition 204 MOU o
accormodate the CALFED objectives. Not only did they vote to support the CALFED
proposal, but they also voted to support the long-term project goal of daveloping a
coordinated watershed management and implementation plan for the South Yuba River
(Phases II - IV), with input and involvement by the MOU group.

The Yuba River has been one of the most used and abused rivers in the Sierra Nevada.
The South Yuba River Citizens League, in cooperation with the Yuba Watershed
Restoration Group, is dedicating its efforts to improve conditions in the watershed, and
therefore water quality, which will benefit the Bay Delta. Their study will help determine
the feasibility of removing Englebright Dam to allow salmon and steelhead acoess to
historical spawning and rearing habitats.

We definitely support this proposel and request your approval,

i

District Conservationist and Committee Chair

Attachment

The Ursied Steiss Qnparorent of Agricuinss [USTA] pradvbie disenmination in ol its oc ograty snd Foinntiens on tha basia of race, ¢odor, natianet m, ...m, radigton,
we dlusblive, peiioul abely, ot CISATERON S Mt of kY SATUS. N o B pronibived DrEeor S0oly TF b FOGTITel Pensene wilkh ) v - wro

T?DT“ LT éemnm of pragram Mfonhaan Mrsha, o8 AL Anivted, ] Would Sentit WIRA'S TARGET Cafmar &t 207-720-2800 hraeom

Te Ko o comptalet of discrioninnlon, werive USOA, Director, Difies of Chit Righee, Racre 920W, Wiitum Bulding, 14th ard Indegoncience Avenve, 3w, Washlngron, B¢
2025004 10 or ool 20 1) 205004 Tvaly ar TDODY, LSOA im0 cousd apporieity provainr sl smualoyer,
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MEMORANDUM OF UNDERSTANDING
- Between the

Nevada County Resource Conservation District, County of Nevada, US Foerest Service,
USDA Matural Reacurces Cantervation Service, California Department of Forestry and
Fire Protection, California Stats Parks, Northern Sierra Air Quality Management District,
North San Juan Fire Brotection Disrict, Yuba Watershed Mstitute, South Yuba River
Citizens League City of Nevada City, Bureau of Land Management, Nevada County
Superintendent of Schools Office, Friends of Deer Creek.

This Memorancum of Understanding (MOU) is made and entered into Letween the above
signatories. ‘ -

I PURPOSE

The purpose of 1his MOU is to establish 2 framework upon which the parties may
cooperatively plan mutually beneficial work projects and activities envisioned by the State
of California Proposition 204, California Water Code, Division 24, Safe, Clean, Relizble
Water Surple Act, Article 5, Delta Tributary Watershed Program.,

O INTRODUCTION
WHEREAS, a parties have a mutual interest in devetoping watershed rehabilitation
projects to pretact regional water quality and corresponding watershed properties for the

public good; ard

WIEREAS, 2!{ nartics have the public responsibility 1o identify and take corrective
actions where ater quality may become degraded; and

WHEREAS, a!! parties administer properties that are eligible for grants provided under the
Dela Tributar Watershed Program.

NOW, THEREFORE, in consideration of the abaove premises, the parties hereio agree as
follows:

I, PARTIES AGREE TO

1, Actively pursue opportunities for mutually beneficial work projects or activities that fit
under the Delia Tributary Watershed Program.

2. Enter into supplemental agreements or other legal instruments with each other to
implement aay grant funding recerved under the auspices of this program.
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IV. GENERAL TERMS AND CONDITIONS

1. This agreement is neither a fiscal nor a funds obligation document. Any endeavor
involving reimbursement or contribution of funds between the parties to this
instrument will be handled in accordance with applicable laws, regulations, and
procedures including those for Government procurement. Such endeavors will be
outlined in separate agreements that shall be made in writing by representatives of the
parties and shall be independently authorized by appropriate statutory anthority. This
instrument does not give that authority.

Modificationg within the scope of this instrument shall be made by the issuznce of a
bilaterally executed modification prior to any changes being performed,

T

3. This instrument in no way restricts any signatory party from participating in stmlar
activities with other public or private agencies, organizations and individuals.

4, Any signatory party, in writing, may request termination of their
participation at any time before the date of expration.

This instrument is executed as of the last date shown below and will expire on September
39, 2001, at which time it will be subject to review, renewal, or expiration.

{wigﬁéiég%r 15’

Kerry Armet, Pidsident
Nevada County Resource Conservation District

/UM i &/ﬁ?

fscm amnan Sam Dardick
Nevada County Board of Supervisors

,Z%%M« rz./r'?/97

Skinner, Forest Supervisor
US Forest Service, Tahoe National Forest

!

/’ -~y L ! .
fori Jinbe 222097

Ron kac, District Conservationist
USDA Natural Resources Conservation Service
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7 ’77,;&»&/‘2‘2.& [dAGE}
X //ﬁn Marchio, Uit Chief

Califormia Department of Forestry and Fire Protection

T e —r—
-~ \‘_-- T = .
1. Ray Pattori, Park Superintendent
Califorma State Parks

/éa‘zfiﬂ @z/ TM (2/i5 et

Radney A. Hill, Air Pollution Control Officer -
Northern Sierra Air Quality Management District

North San Juan Fire Protection District

b~ 12/13 9%

Bob Erickson, Presndmt Yuba Watershed Institute

—

. P r
i |
Loecs © Mee Py
Roger chEs Presndent, Board afDuectors
Scuth Yuba River Gitizens League/

eanc yovickard, Fn:]d Manager
Bursau of Land Management

Gfl—=tly

Terence McAteer, Superintendent of Schoals, Nevada County

/;H/‘/fr/é%ﬁﬁ-ﬁ Wéﬁ; z{ie /

Mary Anne Iﬁ-ﬁhka, Chairperson, Friends of Deer Creek
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Attachment 1: Map of Yuba Watershed
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Attachment 2: Ecosystem Restoration
Plan Proposal, Volumne 2, pg. 273
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: Pnocmmunc ACTION 1C:

PROGRAMMATIC ACTION 3A: Develop a
cooperative program to evaluate and screen
diversions in the Feather River to protect all
anadromous fish life stages.

RATIONALE: Water diversion, storage, and
release in the watershed directly affect fish,
aquatic organisms, and nutrient levels in the
system and indirectly affect habitat, foodweb
production, and species abundance and
distribution. Unscreened diversions cause direct

" mortality to young fish; the level of mortality is

likely influenced by the number of young fish
present, diversion size, and diversion timing.

DaAMS, RESERVOIRS, WEIRS, AND OTHER
STRUCTURES

IMPLEMENTATION OBJECTIVE: The implemen-
tation objective for dams, reservoirs, weirs, and
other structures is to increase the upstream
spawning and rearing habitat connection with the
mainstem rivers in the Sacramento-San Joaquin
basin. This would increase success of. adult

TARGET 1:
anadromous fish passage in the Yuba River by

providing access to 100% of the available habitat
below Englebright Dam (¢4¢).

Increase adult and _juvenile

PROGRAMMATIC ACTION 1A: Develop a cooper-
ative program to improve anadromous fish
passage in the Yuba River by removing dams or
constructing fish ladders, providing passage
flows, keeping channels open,- eliminating
predator habitat at instream structures, and
constructing improved fish bypasses at diversions.
PROGRAMMATIC ACTION 1B: Facilitate passage
of spawning adult salmonids in the Yuba River by
maintaining appropriate flows through the fish.
ladders or modlfymg the ﬁsh ladders a: dwersxon
dams

Conduct . a
cooperative study to determine the feasibility of

. «Spawnersand: ammmLoﬂ;uvemlc downstream B

femoving Englebright Dam on the Yuba River to
allow chinook salmon and steelhead access to

 historical spawning and rearing habitats.

TARGET 2: Improve chinook salmon and
steelhead passage in the Bear River by providing
access to 100% of the available habitat below the
SSID diversion dam {00).

PROGRAMMATIC ACTION 2A: Improve chinook
salmon and steethead passage in the Bear River
by negotiating with landowners to remove or
modify culvert crossings on the Bear River.
. :

RATIONALE: Dams and their associated reservoirs
block fish movement, alter water quality, remove
fish and wildlife habitat, and alter hydrologic and
sediment processes. Other structures may block
Jish movement or provide habitat or opportunities
Jor predatory fish and wildlife, which could be
detrimental to fish .species of special concern.

LAND USE

‘_._,, [ . .

;-i!MPLEMENl'A'nON OB_.IEC'I'[VE'“Promote range- -
~tand management practices and livestock stocking

levels to maintain high-quality habitat conditions
for wildlife, aquatic, and plant communities;

~ 'protect special-status plants; “protect riparian

vegetation; maintain shaded riverine aquatic
habitat; and prevent bank erosion,

TARGET 1: Protect, restore, and maintain
ecological functions and processes in the Feather,
Yuba, and Bear River watershed by eliminating
conflicts between land use practices -and
watershed health (#).

Pnocmmnc Acnon 1a; Work with
landowners, land management agencies, and

hydropower facility operators to protect and
restore the watcrshed

PROGRAMMATIC ~AC(’ION 1B: Work with
landowners, land management agencies, and
hydropower facility operators to increase chinook
salmon and steelhead survival in the Feather,
Yuba, and Bear Rivers and the Sutter Basin.

Volume lI: Ecosystem Restoration Program Plan

W e - Feather River/Sutter Basin Ecological Zone Vision
Mo POGIAN 273 Draft: March 1998
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Attachment 3:
John Williams, Lead Investigator
Michael Deas, Investigator
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John Garrett Williams
Cum’pulum vitae

Address: 875 Linden Lane, Davis, CA 95616
Telephone:  530-753-7081; fax 530-756-3784; email jgwill@dcn.davis.ca.us

EDUCATION

1978-1979:  Postdoctoral Scholar with Dr. Park Nobel, Environmental Biology Section,
Laboratory of Nuclear Medicine and Radiation Biology, University of
California, Los Angeles.

1678: Ph.D., Geography, University of California, Los Angeles; thesis title: A
method for obtaining more climatological information from shaort
observational records.

1966: B.A., History, University of California, Berkeley.

PROFESSIONAL EXPERIENCE

1990-present: Independent consultant '

1997-present: Executive Director, San Francisco Bay-Delta Modeling Forum (part time).

1990-1997:  Special Master, Environmental Defense Fund v. East Bay Municipal Ulility
District.

1985-1990:  Senior Associate, Philip Williams & Associates, Ltd., San Francisco.

1984-1985:  Principal, Williams, Kondolf and Swanson, Carmel, California.

1082-1983:  Environmental Analyst, Monterey Peninsula Water Management District.

1982: Visiting Professor, Department of Geography, Kent State University, Kent, -
Chio. i

VOLUNTEER TEACHING

1997: Co-taught a graduate seminar on instream flow issues with Dr. Peter Moyle

(WFC 291, spring quarter).

PUBLIC SERVICE
1978-1981:  Director, Monterey Peninsula Water Management (elected).
1983-1987: "

1976-1978:  Member, Zone 11 Advisory Committee to the Monterey County Flood
Control and Water Conservation District (appointed).

OTHER RELEVANT EXPERIENCE

1988-Present: Representative, the Ventana Chapter of the Sierra Club, in State Water
Resources Control Board hearings regarding the Carmel River and other
water rights proceedings.

1994-1996  Participant, Lower American River Task Force.

1995-1996:  Participant, Central Valley Project Improvement Act Restoration Fund
Roundtable.

1994-1995:  Member, Hydromodification technical advisory committee, State Water
Resources Control Board.

OTHER WORK EXPERIENCE
1980-1981:  Owner/Manager, Pacific Mushroom Company, San Francisco.
1963-1971:  (sporadically): Commercial fisherman, Alaska and California.
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John G. Williams, Ph.D.

PUBLICATIONS

Papers published in refereed journals:

Williams, J.G. 1997. Testing the independence of microhabitat preferences and flow.
Comment. Transactions of the American Fisheries Society 126:536-537.

Castleberry, D.T., J.J. Cech Jr., D.C. Erman, D. Hankin, M. Healey, G.M.
Kondolf, M. Mangel, M. Mohr, P.BR. Moyle, J. Nielsen, T.P. Speed, and J.G.
Williams. 1996. Uncertainty and instream flow standards. Essay, Fisheries:21(8):20-21.

Williams, J.G. 1996. Lost in space: minimum confidence intervals for idealized PHABSIM
studies. Transactions of the American Fisheries Society 125:458-465,

Kondolf, G.M., L.M. Maloney, and J.G. Williams. 1987. Effects of bank storage and well
pumping on base flow, Carmel River, Monterey County, California. Journal of Hydrology
91:351-369.

Woodhouse, R.M_, P.S. Nobel, and ].G. Williams. 1683, Simulation of plant temperature
and water loss by the desert succulent Agave deserti. Oecologia (Bexlin) 57:291-297.

Williams, J.G. 1981. Eigenvector filtering of three-dimensional pressure field data.
Journal of Applied Meteorology 20:59-65.

Woodhouse, R.M., P.S. Nobel, and J.G. Williams. 1980. Leaf Orientation, radiation
interception, and nocturnal acidity increase in the CAM plant, Agave deserti. American
Journal of Botany 63:1179-1185.

Williams, J.G. 1976. Small variation in the photosynthetically active fraction of solar
radiation. Arch. Met. Geoph. Biokl., Ser. B 24:209-21.

Williams, J.G. 1976, Change in the transmissivity parameter with atmospheric path
length. Journal of Applied Meteorology 15:1321-1223.

Papers submitted:

Williams, I.G. submitted 1/97, resubmitted 4/98 Stock dynamics and adaptive
management of habitat: an evaluation using simulations. North

American Journal of Fisheries Management.

Williams, J.G., T.P. Speed, and W.F, Forrest. submitted 2/98. Transferability
of Habitat Suitability Criteria for fishes in Warmwater Streams. Comment,
North American Journal of Fisheries Management.

Kondolf, G.M., E.W. Larsen, and J.G. Williams. Ready to be submitted. Measuring
and modeling the hydraulic environment for determining instream flows. (To be submitted
with other papers from a symposium to North American Journal of Fisheries Management.)

Papers published in symposium proceedings:

Williams, J.G. and G. M. Matthews. 1990. Willow ecophysiology: implications for
riparian restoration, with G. Matthews. Pages 196-202 in Environmental Restoration, J.
Berger (ed.) Island Press, Washington, DC.

, .
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John G. Williams, Ph.d.

Kondolf, G.M., P. Vorster, and J.G. Williams. 1990. Hydraulic and channel stability
considerations in stream habitat restoration. Pages 214-227 in Environmental Restoration,
J. Berger, {(ed.) Island Press. Washington, DC.

Williams, J.G. 1989. Interpreting physiological data from riparian vegetation: cautions
and complications. Pages 381-386 in Proceedings of the California Riparian Systems
Cohference: Protection, Management in the 1950's, Sept. 22-24, 1988, Davis, California.
Gen, Tech. Rept. PSW-110, Forest Service, USDA, Berkeley, CA.

Williams, M. and J.G, Williams, 1989. Avifauna and riparian vegetation in Carmel
Valley, Monterey County, California. Pages 314-318 in Proceedings of the California
Riparian Systems Conference: Protection, Management in the 1990's, Sept. 22-24, 1988,
Davis, California. Gen. Tech. Rept. PSW-114, Forest Service, USDA, Berkeley, CA.

Williams, J.G. 1983. Habitat change in the Carmel River basin. Pages 5-26 in Channel
Stability and Fish Habitat, Carmel River, California. Guidebook to symposium and field
conference, June 16-18, Monterey, California.

Invited book reviews:
Williams, J.G. 1996, California Water, by A.L. Littleworth and E.L. Garner. Estuaries
(Tournal of the Estuarine Research Federation) 19:753

Abstracts:
Williams, J.G. and G. Matthews. 1987. The 1983 erosion event on Tularcitos Creek,

Monterey County, California, and its aftermath. Proceedings of the California Watershed
Management Conference, Nov. 18-20, West Sacramento, Calif. University of California
Wildlands Resources Center Report No. 11.

McNeish, C., G. Matthews, and J.G. Williams. 1984. Effects of groundwater pumping
on water stress in riparian trees in Carmel Valley, California, With C. McNeish (main
author) and G. Matthews. Agronomy Abstracts.

Letters in professional journals:
Fisheries 20(9):38, 1995, regarding the temperature tolerance of juvenile chinook salmon.

Edited works:

Williams, J.G., Ed. Transcript of Workshop on instream flow standards, University of
California-Davis, April 7, 1995. Water Resources Center Report No. 89, 1997, Centers
for Water and Wildlands Resources, University of California, Davis, CA 95616.

Significant works of limited distribution:
Williams, J.G. Notes on adaptive management. 1997. Prepared for the Ag-Urban
Ecosystem Restoration Team.

Williams, J.G. 1995, Report of the Special Master, Environmental Defense Fund v. East
Bay Municipal Utility District, Alameda County (California) Action 425953.
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John G. Williams, Ph.d.

MEETINGS AND SYMPOSIA ORGANIZED

River Ecosystems: New Directions and Challenges in Setting Instream Flows. August
1997. Symposium at the 1997 National Meeting of the American Flshenes Society,
Monterey, California. (with W. Lifton and S. Williamson.)

Warkshop on Instream Flow Standards: April 7, 1995. (sponsored by the Centers for
Water and Wildlands Resources, University of California, Davis.} Davis, California.

Biology of the Sacramento-San Joaquin river system: life in the new regulatory
environment. June 29, 1993. Special session, joint conference of the Western Association
of Fish and Wildlife Agencies and Western Division, American Fisheries Society.
Sacramento, California.

Workshop on Central Valley chinook salmon: Jan. 4-5, 1993. (sponsored by UC Davis
Dept. of Wildlife and Fisheries Biology, organized with Joe Cech, Peter Moyle, Keith
Marine, and Dan Castleberry) Davis, California. .

Rivers in the city: design and management in the age of public trust. Nov. 2-3, 1990, at
UC Berkeley. (sponsored by the UC Berkeley Dept. of Landscape Architecture, organized
with G.M. Kondoff) Berkeley, California.

Politics and practices of restoration: symposium and field tour, Carmel River Watershed.
Sponsored by the Watershed Management Council. October 6-7, 1989. (organized with G.
Mathias Kondolf, Donna Lindquist, and Bruce Laclergue; a guidebook was prepared).
Carmel, California. .

Channel stability and fish habitat, Carmel River, California. June 16-18, 1983. (sponsored
by CDFG, Packard Foundation, and MPWMD, organized with G.M. Kondolf; a
guidebook was prepared). Monterey, California.

INVITED TALKS

Setting instream flows in the face of uncertainty: adaptive management, the precautionary
principle, and the public trust. California-Nevada Chapter of the American Fisheries
Society, 1998 annual meeting, symposium on stream flow conditions below dams: biology
and law. April 23, Sacramento, California.

Setting instream flow standards in large rivers: the American River experience.
1997 National Meeting of the American Fisheries Society, symposium on instream flows.
August 27. Monterey, California.

PHABSIM is a broken compass. Northeast Division of the American Fisheries Society,
1997 annual meeting, special session on instream flows. April 28, Framingham, Mass.

OTHER AREAS OF EXPERIENCE

Consulting experience with stream and wetland restoration, fluvial geomorphology, flood
management, water rights, and water supply.
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VII. Michael L. Deas
Address: 2119 Camino Court, Davis, CA 95616
Telephone: (330) 733 6386 (H)

Email: mibdeas/@ips.net

Education
PhD.
University of California. Davis
Year Rec'd: Degree Expected Fall, 1998
Major: Watcr Quality/Resources
Dissertation; Water quality management of a river-reservoir system - application to the Klamath River, CA

Master of Science
University of California, Davis
Year Rec’d: March 1989
Major: Water Resources
Master’s Thesis: A finite element model of groundwater flow on shallow layer and perched aquifers.

Bachelor of Science
University of Califorma, Davis
Year Rec’d; Jupe, 1986
Major: Civil Engingering

Certificates and Licenses:
Registered Professional Civil Engineer, State of California (1990, #C 045624)

Research Experience:

Project Manager, Klamath River water temperature and water quality modeling project. University of California
Davis. (United States Fish and Wildlife Service and Califormia State Water Resources Control Beard,
205{j) Clean Water Act grant), 6/95 - present.
Application of hydrodynamic and waier guality models to analyze water quality control alternatives
designed to improve anadromous fisheries in the Klamath River dowastream of Iron Gate Dam. Simulated
dissolved oxygen, temperature, nutrients, and algal dynamics. In response to altermative timing and
quantity of reservoir releases as well as retrofitting outlet works to allow selective withdrawal for
downstream temperature control.

Project Manager, Shasta River Flow and Temperature Modeling Project. University of California, Davis.
(California State Water Resources Control Board, 205()) Clean Water Act grant, 3/95 — 6/98,

Project included modeling flow and water temperature on the Shasta River. Subtasks mnchuded hydrology,
meteorotogy, water emperature data mventory and woody riparian vegetation inventory. Modeling included
examining impact of riparian shading on this small river system.

Project Manager, Sacramento River Temperature Modeling Project. University of California Davis. (California
State Water Resources Control Board, 205(j) Clean Water Act grant, 3/95 - 3/97.
Managed a team of engineers to implement and apply computer models to analyze the potential for
temperature control in reaches critical for salmon reproduction downstream of Central Valley Project (CVP)
reservoirs. Project team completed application of finite difference models of major CVP reservoirs - Lake
Shasta and Trnity Lake, and implemented, calibrated, and verified one-dimensional fintte element
hydrodynamic and water temperature models for Keswick Reservoir, and the Sacramento and Feather Rivers.

Research Engineer, Putah Creek Coarse Sediment Evaluation below Monticello Dam (UC Davis Public Service
Research Program), 6/95-8/96
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Designed and completed field monitoring program to examine morphological changes to Putah Creek. Field
work and associated research revealed that direct effects of Monticello Dam include creek aggradation due to

tributary sediment contributions, as well as tributary down-cutting due to reduced post-project stream levels.

Project Manager, Willits Bypass Floodplain Study. University of California, Davis. (California Department of
Transportation (CalTrans)), 4/94 - 6/93,

Applied a two-dimensional finite element hydrodynamic model to an inundated floodplain with coalescing
streams 1n Little Lake Valley near Willits, California, to determine tflooding impacts of alternanve freeway
alignments. Verified and applied model for 100-year flood event. Determined bridge opening requirements
to maintain backwater effects of less than 1.0 feet, where possible.

Professional Experience:
VIIL Consulting Engineer. Trinity Reservoir Water Temperature Simulation Model. Trinity County. 1/98 — 6/98

Applied computer simulation model Water Quality for River-Reserveir Systems (WQRRS) to Trnnity
Reservoir. Calibrated and verified WQRRS and applied model to representative carryvover storage quantmes
for assessment of water temperature control alternatives.

Senior Engineer, Earth Science Associates, 1992-93.

Designed, constructed, tested, and applied a monthly operations model of the Los Angeles
Department of Water and Power Mono Basin — Owens Valley Aqueduct System (Los Angeles

Aqueduct Simulation Model). Implemented a long-term computer model maintenance program.,
Performed water supply analysis for various clients.

Consulting Engineer, Los Angeles Department of Water and Power - 1991, 1993,

Co-managed Mono Basin — Owens Valley computer modeling project. Formulated and
implemented system operation model for Los Angeles’ eastern Sierra Nevada water gathering
facilities. Participated in a UCLA-Mono Basin public policy program mediation effort, and served
on technical adviscery committees for the State Water Resources Control Board (State Board) water
rights re-issuance hearings for Los Angeles. Testified before the State Board concerning predictive
computer models for the Mono Basin and Owens River Basin.

Assistant Engineer, Aqueduct Division, Los Angeles Department of Water and Power, 1989-90.

Revamped and expanded the Mono Basin computer model from a spreadsheet to a FORTRAN
program capzble of assessing 4 wide range of scenarios. Conducted various studies examining the
impact of alternative operations and hydrologic conditions on Mono Lake surface elevations and

water supply tc Los Angeles. Reviewed water rights issues and made recommendations to legal
staff,

Civil Engineer, Hydrologic Engineering Center, U.S. Army Corps of Engineers, 1987

Researched and formulated a report on the Corps responsiveness to the 1986 drought in the
southeastern United States. The report, titled “Lessons Learned from the 1986 Drought” compiled
information learned from the drought and presented specific recommendations for drought
contingency planning.

Teaching Experience: _ _
Associate-Instructor, Department of Civil and Environmental Engineering, University of Califorma, Dawis, Fall,
1997.
Unsteady Flow in Surface Waters (Civil and Environmental Engineering 277) - Instructor for graduate
course covering topics of unsteady flow. Subjects included long waves in surface flow, St. Venant equations,
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method of characteristics, explicit and implicit finite difference methods, stability of numerical schemes, and
fload routing techniques.
Teaching Assistant, University of California, Davis, 1986-88, 1993, 1996.
Duties included preparing lectures, designing homework assignments, admunistering and grading tests,

cvaluating student performance, and assigning grades. Classes include:

* Engineering 3: Introduction to Engineering (lab)

Engineering 35: Statics (discussion)

Civil and Environmentat Engineering 10: Introduction to Surveying (lab)

Civil and Environmental Engineering 141L: Hydraulics (lab)

Civil and Environmental Engineering 145: Design of Open Channel Structures (class)

Civil and Environmental Engineering 152; Civil Engineering Planning (class)

Civil and Environmental Engineering 271: Water Resources Planning Lab (class)

Job Related Honors, Awards, Memberships:

Nonimee: Hugo B. Fisher Award, Bay-Delta Modeling Forum for management of the Sacramento River
Temperature Modeling Project, University of California, Davis. February, 1998.

Nominee: Nominated for Sacramento River Watershed Program Public Service Award for management of the
Sacramento River Temperature Modeling Project, University of California, Davis. October, 1997.

s 2 & @

Mentor: Women in Engineering Link Mentor Program, April - June 1996.

Reviewer: ASCE Journal of the Water Resources Planning and Management Division; Water Resources
Research.

Paneis/Advisory Committees:
Water Quality Modeling Panel (1998), Klamath River Technical Working Group
Mono Lake Technical Advisory Group (1992-93), State Water Rescurces Control Board
Mano Lake Public Policy Program (1991); City of Los Angeles, UCLA
Professional Affilations:
American Society of Civil Engineers
Amencan Water Resources Association
American Geophysical Union

Supplemental Information:
Reports

Deas, M.L., and G.T. Qrlob (1998) Shasta River Hydrodynamic and Temperature Modeling Project Report,
Clean Water Act 205(j) Grant Program, California State Water Resources Control Board and the Shasta Valley
Resources Conservation District. June (Final report under review).

Deas, M.L. and GT. Oriob (1997) Shasta River Data Inventory. Clean Water Act 205(j) Grant Program,
Califorma State Water Resources Control Board and the Shasta Valley Resources Conservation District. June.

Deas, M.L., J. Haas, and G.T. Orlob (1997) Shasta River Woody Riparian Vegetation Inventory. Clean Water Act

205()) Grant Program, California State Water Resources Control Board and the Shasta Valley Resources
Conservation District. June.

Deas, M.L., G. K. Meyer, and C.L. Lowney (1997} Sacramento River Temperature Modeling Project. Clean
Water Act 205(j)) Grant Program, California State Water Resources Control Board and Trinity County
Planning Department. January.

Deas, ML, C.L. Lowney, and R B. Krone (1996) Evaluation of Coarse Sediment Sources and Transport in
Putah Creek below Monticello Dam - Observations of a Managed Water Resources System. Public Service

Research Program, UC Dawis, Bioregion Grant Category A: Natural resources and biological problems m the
Putah Creck watershed. August.

King, L.P. and M.L. Deas {1995) Willits Bypass Floodplain Siudy. UC Davis for California Department of
Transportation, District 1. Grant No. 01E673.

I —0080009
|-008008



Los Angeles Aqueduct Simulason Mode! (1993) Prepared in cooperation with the Los Angeles Department of
Water and Power, Aqueduct Division - Operations Section. September.

Coufal. EL. and M.L. Deas (1990) Mono Lake Water Balance Model (ILADWP90). Los Angeles Department of
Water and Power, Aqueduct Division - Hydrology Section. June.

Johnson, W K. and M.L. Deas (1987) “Lessons learned from the 1986 drought.” /WR Policy Study 88-PS-1,
Water Resources Support Center, U.S. Army Corps of Engineers, Fort Belvoir, VA.

B Proceedings

Deas, ML, and G.T. Orlob (1997) lterative calibrarion of hydrodynamic and water temperature models -
application to the Sacramento River.” Proceedings Water for a Changing Global Cornmunity. 27" Congress
of the Intemational Association for Hydraulic Research and hosted by the American Society of Civil
Engineers Water Resources Division, August 10-15, San Francisco, CA, 1997.

Deas, M.L. and J. Schuyler (1994) “The development and application of a large computer model - an example
utlizing the Los Angeles Aqueduct System. ” Proceedings, Computers in the Water Indusiry, American
Water Works Assc., April 10-13, Los Angeles, CA, 1994 pp. 323-334,

Deas, M.L. (1992) "Computer Modeling Responsibilities For Municipalities, Case Study: Water Supply For The
City of Los Angeles - Mono Lake, CA.” Proceedings, Water Resources Sessions at Water Forum 92, M.
Karamouz, ed., 338-343, ASCE, New York, NY.

Master's Thesis

Deas, M.L. (1989) Finite element model of groundwater flow on shallow layer and perched aquifers. Master of
Science Thesis, UC Dawvis, March.

Presentations and Posters

Deas, ML and G.T. Orlob “Sacramento River Temperature Modeling Project: Application Hydrodymamic and
Temperature Models.” Presented at the American Geophysical Union, Fall Mecting, December 8-12, 1997,
San Francisco, California. December 10, 1997,

Deas, ML and G T. Orlob “Sacramento River Temperature Modeimg Project: Challenges in Watershed
Modeling.” Presented at the State of the Watershed Symposium, Sacramento River Watershed Program,
Califomia. October 8, 1997.

Deas, M.L. C.L. Lowney, and G.T, Orlob “Sacramento River Temperature Modeling Project.” Poster presented
at the Califormia Watershed Symposium, Sacramento, California, April 23, 1997.

Deas, M.L. and G T. Orlob “Application of computer models for assessing temperature control alternatives in the
Sacramento River system.” Poster presented at the Center for Ecological Health Research annual meeting,
Universtty of California, Davis. March 17, 1997.

Deas, M.L. and G.T. Orlob. “Assessment of Alternatives for Flow and Water Quality Control in the Klamath
River below [ron Gate Dam.” Presented at the Klamath River Restoration Conference it Yreka CA. March 11-
13, 1997

Haas, J, ML Deas, and G.T Orlob. “Preliminary Riparian Vegetation Evaluation for the Shasta River,
Califorma.” Presented at the Klamath River Restoration Conference in Yreka CA. March 11-13, 1997,

Lowney, C.L., M.L. Deas, and G.T. Orlob. “Longitudinal Temperature Charactenstics of the Klamath River
below Iron Gate Dam.” Presented at the Klamath River Restoration Conference in Yreka, CA. March 11-13,
1997.

Deas, M L., IF., DeGeorge, A.E. Bale, and C. Saviz. “Modeling Combined Stresses on Ecosystems.” Poster
presented at the Center for Ecological Health Research annual meeting, University of Califormia, Dawis.
March, 1993,

Deas, M.L., J. Schuyler. “The development and application of a large computer model - an emple utilizing the
Los Angeles Aqueduct System.” Presented at Computers in the Water Industry, American Water Works
Association, April 10-13, Los Angeles, CA, 1954,
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Deas, M.L. “Computer Modeling Responsibilities for Municipalities, Case Study: Water Supply For The City of
Los Angeles - Mono Lake, CA.” Presented at Water Resources Sessions at Water Forum '92, American
Society of Civil Engineers, New York, NY, 1992.

Papers in Submission

King, LP., and M.L. Deas. Two-dimensional finite element modeling of a broad shallow floodplain. Journal of
Hydraulic Engineering, American Society of Civil Engineers. January, 1998.

Papers in Preparation

Deas, M.L., G.T. Orlob, and I.P. King. Hydrodynamic and temperature modeling of the Sacramemto River
System, an application of finite difference and finite element models.

Deas, M.L. and D. Webb. Hydrodynamic properties and design consideratons for tube screens used to protect
juvenile salmomds.
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Attachment 4;
National Fish and Wildlife Foundation
Update
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SOUTE TUDA RIVER o - o .
CITIZENS LEAGUE _ : N

June 12, 1998

Mr. Eric Hammerlmg

Program Director, Califorma Office
National Fish and Wildlife Foundation -
116 New Montgomery Street

Suite 203’ '

San Francisco, CA 94105

Dear Eric: ' . . _ . o .

" Thank you for your letter of May 15 unofficially confirming a grant of $85,000 ($25,000
NFWF matching funds and $60,000 non-federal challenge funds) for the "Restoring
Salmonids to the-Yuba River Project” through the California Grassroots Salmon

~ Initiative. This is great news and as you know SYRCL is already workmg closely with a o
- dozen state and federal agencies, UC Davrs and a ﬁshenes blologrst to begln I
L 1mplementatron of thls pro_]ect T . S

e

representanves .of a dozen staxe and federal agencles 1o discuss Upper Yuba River SR
-"Salmon ‘and Steelhead Restoratron at US Forest Service offices in Nevada City, CA. Thxs -
" 4 hour meeting was immensely successful and has lead to further discussions with Fish &
Game, Fish and Wildlife, NMFS and UC Davis to formulate a proposal for the CAL-FED
Ecosystem Restoratlon Program An agenda and list of attendees is attached S

Second SYRCL has begun the process of commumty educatlon on the issue of )
_ Englebright Dam, which provides no flood control benefits but stops entirely the return of
salmon and steelhead to more than 500 miles of the Yuba River and its tributaries.
Several news articles have appeared and a Sunday Commentary plece is bemg prepared o
Newsarhclesareattached | \ Sl e L
Thrrd, SYRCL has been sueeessﬁal in focusmg attennon on the restoratlon opportumtles
- onthe Yuba to the point that CAL-FED has identified the funding of "a cooperative study
' to determine the feasibility of removing Englebright Dam.on the Yuba River to allow .. -
. chinook salmon and steelhead access to the historical spawning and rearing habitats. -As
- far as we aware, this is the largest dam removal prcuect proposed by CAL-FED CAL-
FED ERP Actlon 1C attached : .

=
t

;,

240 Commercm] Sueet. SlureE ) l T 4‘,' 5 e o T ' ' C o

: g ‘ S EEE P o oo :

" Post Office Burx 841 - R BN - oo, LT Lo .0 ~ . co
Nevida Giy, California 95050 - R A ' Ry
916/265-5961 * Fax 916/265-6232 T ' . ’ Lo . %9
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National Fish and Wildlife Foundation June 12, 1998
Page 2 of 2

Fourth, SYRCL has been successful in obtaining $35,000 from the Conservation Alliance
to pursue this Yuba River Restoration Initiative. This is a signficant portion of the non-
federal match and will be sent to NFWF with an affadavit. SYRCL has also been
successful in obtaining commitments for the remaining $25,000 match. Also, SYRCL
held its annual auction fundraising on June 6 which raised $35,500 towards this effort.

Fifth, SYRCL is working with John Williams and Jeff Mount to prepare additional
proposals to submit to CAL-FED to enable additional necessary studies of this proposal.
Proposals will be forwarded by mid-July; '

Finally, SYRCL is working closely with the Planning and Conservation League as they
redirect their salmon studies from the American River to the North Yuba River. The
North Yuba River is the site of the New Bullards Bar Dam, which would block saimon
and steelhead restoration in the North Yuba. PCL's proposal would take saimon and
steelhead as reintroduced to the base of New Bullards Bar via the decommissioning of
Englebright Dam for restoration up that historically significant Yuba branch.

Also, as requested you will find the following:

1) A copy of SYRCL's letter confirming 501¢(3) status;

2) A copy of our 1996 IRS Form $90. SYRCL has applied for and received an
extension for 1997 until September, also enclosed;

3) A copy our financial statements; . :

4) A budget for SYRCL's "Upper Yuba Salmon and Steelhead Restoration Plan."

Once again, thank vou for making this work possible. It is my hope and belief that this
work will begin to reap significant rewards in due time.

Sincerely,

Shawn Garvey
Executive Director
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South Yuba

The South Yuba comes to life at 2.000
feet in Placer County near Castle Peak
and Donner Lake. As you drive east Of
west on Interstate 80 between Emi-
grant Gap and Donner Pass you can
catch glimpses of this pristine water-
way on its journey to Englebright
Reservoir and the main sterm of the
vuba River many miles away. Dozens
of creeks large and smalt flow into
the South Yuba as it moves downhill
through Placer and Nevada Counties
to Yuba County near the old townsite
of Bridgeport. ’

A few miles from Bridgeport the South__,

Yuba joins its sibtings—the North and
the Middle—and flows into Engle-
bright Reservorr, at a location 3.3 miles
downstream from the New Colgate
Powerhouse.

Englebright Dam. which is about 10
miles downstream of New Colgate
Powerhouse, was built in 1941 by the
U.S. Army Corps of Engineers. it was
designed to keep upstream nydraulic
gold mining debris out of the lower
parts of the river. But by the time the
dam was completed, World War Il
had put a stop to gold mining. Two
unnels at the dam maove water to the
turbines that generate electricity in the
PGEE owned and operated Narrows |
powerhouse and the Yuba County
Water Agency owned and aperated
Narrows 2 Powerhouse. The two
powerhouses are located on opposite
sides of the river

LA B ENGELERIGUT [ AP REAERNOIR.




Attachment 5:

Agenda and Notes
InterAgency Discussion Regarding
“Salmon and Steelhead Restoration

above Englebright Dam”

List of Attendees

May 5, 1998
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Inter-Agency Discussions
Upper Yuba River Salmon and Steelhead Restoration

Sponsored by

The South Yuba River Citizens League

May 5, 1998
10:00 AM to 2:00 PM
US Forest Service
631 Coyote Street
Nevada City
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Inter-Agency Discussions of Upper Yuba River Salmon and Steelhead Restoration

10:00 - 10:15
10:15 - 10:45
10:45 - 11:15
11:15-11:25
11:30-11:40
11:40 - 11:50
11:50 - 12:00
12:00-12:20
12:20 — 12:40
12:40 - 1:00
1:.00 - 2:00

%

May 5, 1998 10:00 AM to 2:00 PM
US Forest Service, 631 Coyote Street, Nevada City
Meeting Agenda

Introductions

Background about purpose of meeting and need to discuss anadromous fish
restoration on upper Yuba river an its tributaries. Fish passage beyond Englebright

Dam
Catriona Black, SYRCL

Presentation on a current project to restore salmon runs on the Elwha River in /
Washington’s Olymipic National Park.
Brian Winters, National Park Service

Presentations: Conditions on the Yuba

Yuba River Fisheries L
John Nelson, California Department of Fish and Game

Englebright Dam Operations and Current Conditions -~
Dougias Grothe, Dam Administrator, Army Corps of Engineers

Salmon Habitat Availability on the Upper Yuba Tributaries T
Ann Carlson, Tahoe National Forest

Oppen Discussion: Is anadromous fish restoration on the upper Yuba a goal which
agencies would support if a practical and acceptible method could be agreed upon?

Lunch Break — light lunch provided

Resume Presentations and Discussion: Restoration Options and Proposals, Agency
Cooperation, and Funding Sources

The CALFED Bay-Delta Program’s Ecosystem Restoratmn Program:
Opportunities for restoration plan assistance 4 7« ﬂf i/, / f
Terry Mills, CALFED n?

The CYPIA Anadromous Fish Restoration Program
Scott Spaulding, AFRP

Open Discussion: Questions that should be addressed include:

What are the options for practical methods of fish passage?

What is the political feasibility?

What would be the effects on salmon and steefhead populations?

What would be the significance of effects on power production?

What are the research and information needs?

Is there a need for formal agency coordination? What would be the format?
Do we need 1o hold another meeting to follow up on this?
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Restoring anadromous fisheries on the Yuba River above

ENGLEBRIGHT DAM

Executive Summary

Englebright Reservoir has never been used for its original purpose of debris control and
provides no flood control benefits, yet has profoundly altered the character of the Yuba by
blocking the upstream migration of anadromous fish. But Englebright is a component of basin-
wide power production, as it is currently used as a reregulating pool for New Bullard’s Bar Dam
operations.

Working with agency officials and reviewing government documentation has uncovered
a belief that Englebright is not a necessary structure and is providing only minimal benefits.
Further, its removal would potentially greatly enhance rare, threatened and endangered
anadromaous fish populations and provide an excellent recreational resource to the public. Public
support is already present in many upstrecam communities and throughout the state’s
environmental and fisheries organizations.

The Yuba River System

The Yuba River system is located within the Central Valley of California, draining
1,3339 mi® of the western slope of the Sierra Nevada in Sierra, Placer, Yuba and Nevada
counties. The Yuba is tributary to the Feather River, which feeds into the Sacramento. From the
junction with the Feather at Marysville, California, it is approximately 24 miles to the basc of
Englebright Dam, As the Dam has no fish passage facilities, this is the limit of anadromous fish
migration on the Yuba River system, though historically salmon and steelhead ran to the limits of
the watershed up the North, Middle, and South Forks. Even with access to less than 10% of the
watershed, the Yuba fisheries are still recognized as “a significant producer of naturally spawned
salmon and steelhead.” In fact, the Yuba supports one of the last self sustaining steethead trout
fishery and one of the last wild runs of Chinook salmon.

Englebright Dam

At an elevation of 527msl (mean sea level), the 206-foot-high Englebright Dam was
compieted by the California Debris Commission in 1941 to control the downstream migration of
mining debris and silt. The facility is currently operated by the Army Corps of Engineers.
Englebright impounds 70,000 acre-feet of water in a reservoir 10 miles long that floods the main
stem Yuba River, and the lowest half miie of the South Fork of the Yuba River.

Englebright features two power generation facilities that produce 250 million kWh of
energy. The Pacific Gas and Electric Company (PG&E) operates Narrows | Powerhouse on the
feft bank of the Yuba, just below Englebright Dam (FERC 1403). PG&E also has water rights to
45,000 acre-feet (AF) of storage in Englebright Reservoir pius certain claimed riparian rights.
The Yuba County Water Agency (YCWA) has operated Narrows I Powerhouse, on the right
bank and some 400 feet downstream of Englebright, since 1970. Narrows II uses regulated
releases from New Bullards Bar, via Englebright, for power production.

Most of the water from Englebright Dam is released through the two powerhouses for
hydroelectric power generation. Consequently, the 0.2 miles of river between the dam and the
powerhouses normally has standing water, except when the reservoir is spilling.

Daguerre Point Dam
Daguerre Point Dam is located 12.5 miles downstream from Englebright Dam and is the

major point of water diversion on the lower river. As with Englebright, Daguerre was buiit by the
California Debris Commission in 1906 to reduce downstream migration of mining debris and is
currently operated by the Army Corps of Engineers. A fish ladder permils some passage of
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migrating fish to spawning areas farther upstream, but problems with the ladder [imit its
usefulness to steelhead and salmon and are blamed for significant fish mortality, Water is
diverted by the YCWA at Daguerre Point Dam to serve water districts to the north and south of
the Yuba.

The Original Purpose

Englebright and Daguerre dams are simple “spill and fill"” dams whose only purpose is to
control mining debris. During the California Gold Rush hydraulic mining stripped the Yuba basin
and sent millions of cubic yards of debris into the rivers. Repeatedly threatened by mucky,
tailings-laden floods, downstream residents filed suit. In 1884 Federal Circuit Court Judge
Lorenzo Sawyer dramatically ended hydraulic mining in the Yuba Basin in one of the first
environmental rulings in the nation. Construction of Englebright was approved by congress
because of the severe reduction in capacity of Feather and Sacramento Rivers caused by the
heavy siltation. Congress formed the Debris Commission because this sediment was blocking
commercial navigation, and the dams were built to catch what was still comin~ down. Some
sources say that Englebright was built with the intention of resuming hydraulic mining on the
Yuba, Resumption was prevented by Congressional legislation which stopped all hydraulic
mining on US rivers and streams.

A Corps report in 1990 concluded that Englebright had never been used for debris control
since no upstream mining activity had occurred since the dam’s construction (The South Yuba
1993, DFG 1991). The dam’s impacts on the river are nevertheless considerable and decisive: it
alone blocks upstream migration of salmon and steelhead.

Alternative Uses Infeasible

Englebright and Daguerre have no flood control capacities and very limited water storage
ability because they have no lower release gates. The hydropower facilities have only limited
profit potential.

Improving the facility to provide for more water storage is infeasible. In 1989 a study
prepared for the YCWA by Ebasco, Inc, reviewed proposals to raise Englebright Dam to
elevation 560 feet msi and retrofit the facility with a bypass. This was deemed uneconomical due
to limited power generation and water supply. (Ebasco, 4-4) In its 1977 General Design memo
that Corps of Engineers studied raising Englebright to 560 feet msl, creating a total of 100,000
acre-feet of flood storage space, but conciuded the project was economically infeasible and would
not provide needed fioed control. (1977 COE, pg 48)

In its 1990 report on the Yuba River Basin the Corps of Engineers also studied alternate
proposals to raise Englebright by 10, 20 and 30 feet and expand the reservoir’s flood control
space. “ Based on seismic studies of Englebright Dam, it was concluded that raising Englebright
20 to 30 feet was infeasible due to the cost of construction needed to ensure seismic stability.
Cost estimates and benefit analysis of raising Englebright Dam by 10 feet was also not judged to
bz economical, (1990 COE, pg. 52)

Recreational Facilities at Englebright Lake

The Army Corps operates recreational facilities at Englebright Lakes including 100
campsites up and down the lake, picnic areas, and boating access facilities. Due to high
maintenance costs and low user rates, the park loses money for the Corps every year. Last year
was typical of Englebright's annual losses; the Corps spent $752,700 for operation, maintenance
and recreational facilities. Their revenues from camping fees and boat launching fees were only
$14,980.
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Potential for Restoration

Decommissioning or severely modifying Englebright dam would be the most remarkahle
reclamation project in the history of the Sierra Nevada. It would very likely make possible
restoration of salmon to half of the Yuba River watershed: all the way to Spaulding Dam on the
South Fork, to the base of New Bullards Bar Dam on the North Fork, to Jackson Meadows on the
Middle Fork, and to dozens of smaller tributaries along the way. This would be the farthest
intrusion of salmon into the Sierra Nevada, and according to a representative from California
Sportsfishing Alliance, “the best salmon fishery in the entire state.”
In beginning the investigations into this intriguing possibility, we have found that there isa
surprising amount of acceptance of this idea among resource agency officials. Personal interviews
and document reviews have turned up many references to the lack of purpose for Englebright’s
continued operation and to the desire to change tts management or remove it altogether. These
sentiments were found within the Army Corps of Engineers, California State Parks Commission,
the Department of Fish and Game, and the CALFED Bay-Delta Program.

The First Step
To begin any investigations into the restoration of salmon and steelhead above
Englebright dam, is important to bring together the stakeholders to address several basic

questions.
= Whart are the fisheries resources in the Yuba River Watershed, and what are the limiting
factors?

=I5 there a need or desire to restore salmon and steelhead to the upper Yuba watershed?
=  Whar are the potential methods?
= What is the process to achieve mutual restoration goals?

The purpose of this meeting of federal and state resource agency officiais is to initiate a
discussion about the agencies perspective on the these questions. Representatives from several
agencies will present their findings and concerns related to the condition of the Yuba River ar the
potential for restoration above Englebright Dam. We expect to have a lot of difficult questions
brought up, and we will challenge the appropriate agencies and interest groups to develop
answers or research strategies. The following may help to initiate discussion on each of the
important questions listed above.

What are the fisheries resources in the Yuba River Watershed?

The California Department of Fish and Game reports that the Yuba River supports
populations of fall-run chinook salmon and steelhead in the remaining habitat on the lower Yuba
River, and that there are also reports of salmon exhibiting spring-run chinook characteristics.

“California Department of Fish and Game (DFG) and US Fish and Wildlife studies show
that 95% of California’s historic salmon and steelhead habitat has been lost (Fisher 1997). In
response to this habitat loss, the state’s salmon and steelhead populations have dwindled to only
35-40% and 20%, respectively, of their historic numbers (Anonymous 1982, Fisher 1979).” (DFG
1991) Realizing the value of these resources, California, under the Salmon, Steelhead and
Anadromous Fisheries Program Act (1988) requires the DFG to develop a plan and program that
strives to double the current naturai production of salmon and steelhead resources. The CVPIA
has a similar mandate.

Because the DFG recognizes the Yuba “as a significant producer of naturally spawned
salmon and steelhead,” they are targeting it as a potential location for enhancing naturally
spawning populations. The DFG conducted a three-year study on the fisheries of the Lower Yuba
River. In their 1991 report, they made several remarks that indicate a need to change the
management of Englebright Dam to meet their goals. The following are examples:
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» “Habitat for fry and juvenile salmon and steelhead is currently less than optimum. Channel
narrowing and degradation have reduced available habitat for these life stages.” (DFG 1991)

e “Spawning gravel conditions within the Yuba River are generally excellent. However, in the
upstreamn area no new recruitment of gravel can occur due to the presence of Englebright
Dam.” (DFG 1991)

Is there a need or desire to restore salmon and steelhead to the upper Yuba watershed?

This issue has been addressed by state and federal agencies for many decades. The listing
of salmon and steel head populations as endangered indicates without question the urgent need to
protect and restore these populations. Already, there are several efforts by several agencies and
coalitions to protect and enhance them in their current habitat below the dam.

The question for this group then becomes: Is it encugh to simply protect the remaining
stocks in their current, limited range? Or, is it necessary for their ultimate survival to expand
current populations and restore access to former habitat? Several State and Federal Agencies are
sponsoring programs to do the latter.

An example effort in salmon and steelhead recovery on the Yuba is the CALFED Draft
Ecosystem Restoration Program Plan, which specifically targets the Yuba river system for
protection and enhancement of anadromous fish populations. Listed Programmatic Actions
Include purchasing streambank conservation easements, improving screening of diversion points,
and “Develop a cooperative program to improve anadromous fish survival in the Yuba River by
removing dams or constructing fish ladders, providing passage flows, keeping channels open,
climinating predator habitat at instream structures, and constructing improved fish bypasses at
diversions.” (ERPP, vol. 11, pg 253) Also to “Facilitate passage of spawning adult salmonids in
the Yuba River by maintaining appropriate flows through the fish ladders or modifying the fish
ladders at diversion dams.” (ERPP, vol. II, pg 253}

Also listed among ERPP Programmatic Actions is the intention to “Work with
tandowners, land management agencies, and hydropower facility operators to increase chinook
selmon and steelhead survival in the Feather, Yuba, and Bear Rivers and the Sutter Basin.”
(ERPP, vol. I1, pg 254, emphasis added).

Another significant listed actions is to “Increase adult and juvenile anadromous fish
survival in the Yuba River by providing access to 100% of the available habitat below
Englebright Dam.” (ERPP, vol. II, pg 253) This would require modification of hydropower
releases since they cause a slack water pool for .2 miles between the dam and the first
powerhouse,

What are the potential methods?
There are several potential methods that might be considered for restoration of habitat or

passage beyond the dam. Each of these would require substantial research to determine

feasibility, desirability, and potential consequences. Options that might be considered are listed

below.

* Removing the dam.

*  Fish ladders (maybe feasible in conjunction with lowering or otherwise modifying the dam)

»  Qperation of a “dry dam” at the Narrows site, {reservoir is empty and niver flows freely past
dam except during flood events)

*  Others?

What is the process to achicve mutual restoration goals?

If it was agreed upon that there exists a reasonable interest in pursuing anadromous fish
restoration above Englebright Dam, what would the next steps be? Some possible options are
listed below.
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* Form a group to direct and coordinate efforts to research options and their potential costs and
benefits.

»  Pursue funding for research and organization efforts.

»  Call meetings with more representatives from a broader range of the stakeholders not
represented here to discuss the basic questions and get a broader perspective on the need or
desirability for restoration efforts.

The South Yuba River Citizens League

SYRCL s mission is to protect and restore the Yuba River and the related ecosystem.
SYRCL will continue to research the Englebright and Daguerre Point Dams for possible
decommissioning or alteration, and will continue to build public support for this important
mission. We believe that if the public is satisfied that an adequate flood control program is put
into place for the communities of Yuba City and Marysville, and that removal or alteration of
these dams will not add to the risk of flood damage, there will be strong public support for
changed management through relicensing.

It is very exciting to suddenly be in an era when people can talk rationally about the
possibility of removing harmful dams that provide little benefit without being written off as
extremists. In this atmosphere, 2 situation like the one on the Yuba, where a dam seen by many as
useless is blocking one of the states last good salmon runs, dam removal actually has a chance.
This chance is dependant on coordinated efforts of all stakeholders who share the same vision of
arestored Yuba River, a river once again producing abundant and healthy salmon stocks,

SYRCL is looking forward to working with all of the involved agencies, public interest
groups, and other local stakeholders in our efforts to protect and restore the Yuba River and to
provide for public access and enjoyment of this vital and inspiring public resource.

For more information contact:
Catriona Black, Director, Yuba River Protection and Restoratlon Campaign (916) 372-0686
The South Yuba River Citizens League (530) 265-5961

References
(Ebasco, 4-4) “Limited Reconnaissance Flood Project Smdy of Yuba River Basin™ Ebasco
Services, Incorporated / Yuba County Water Agency May 1989

(1977 COE, pg 48) “Draft Feasibility Reports and Appendixes, Yuba River Basin, California” US
Army Corps of Engineers October 1997 “ Environmental lmpact Report”

“Lower Yuba River Fisheries Management Plan” California Department of Fish and Game
February 1991 i,

“Yuba River Basin Investigation, California, Rcconnalssancc chort Army Corps of Engineers
March 1990 -
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Che Charlotte Observer

River runs free
The dam’s removal will benefit fish

Dam, but for 45 years irmight as well heroe
beent for the beleaguered striped bass,
shad and shortnose sturgeca.

The wall of concyete, & mere seven feet tall,
proved a mighty monument t birth controi for
fich in.the Neuse River. The fish couldn® get
around it. Their populatioss phrmmeted when
they couldn’t complete. their journey from the
sea to their spawning grounds upriver. Striped
hasscﬂh&usibﬂfnnn?@&ﬁﬁOpoundsannunny
in the earty 19708 t0 less than 100,000 pounds i
the 1980s. American shad catches fell from 8
. million pounds a cenhry ago to about a quarter
million pounds in recent years. The little dam
has been called a major impediment to restormg

TheQnmkngectmnbmer&:gHm

Neusa Gsharies.

Enter and a wrecking ball —
and U.S. Irrerior _ Bruce Babbitt lead-
ing the charge. Quaker Neck will go down in

- history as the first US. dam to be destroyed for
environmeantal ressens. With whacks of the
hammers and a wredking bafl wallop, the deme-

lition began aa Dec. 17.

“Ir's an act of removal * Mr. Bahhaxsani‘ﬁnn

1’3 really an act of restoration and renewal,”
1t's also an act of beneficences on the part of
Carglina Power & Light. The company built the

"dam in 1942 to supply cooting water to a steam

plant. But the company came %0 se¢ the greater
environmental benefits of restaring native fish
brecrding groamds. As a part of the demaolition,
the government will boild a weir to supply the
company's water demand.

frportant moment for public-private coslitions
working for the public good. CP&L, privata

“Up tll now, everything thei's been done to
get the Neuse fixed has besn amfrontational,”
Rick Dove, the Neuse River Foundaton’s river
keeper, said,

This project was about cooperation, vision and

arspedhrﬂnp&stkamNed:mdemm
this month, and the fish got Incky,
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Some dams come down as rivery
restoration gains momentum

uow alter the natural flow qt’ the case of many older dams

PORT ANGELES, Wash_ —
Forthepast 50 years, the U5,
has been on a dam-building
spres which, %o far, iz =un-
matenied by any in homan his-
tory.

Approximnately 73,000 dams

U.5. rivers. Although no one
isadvocating theirwholesals
removal, many observers be-
Hevs some of these struchores—
have ciearly proven too mtly
to maintain — or rebuﬂd. in

— given ail the impacts dams
are now known to have an
TIver ecosystams.

- Recent research poinis-to.
extzns:ve demming as the
single most important factor

in the dramatic decline of fish
species — particularly of
anadrorcousSan, like salmen,
Mary salmon species are al
ready listed de endangered or
threatened in the lower 48
stntas.w‘l:eresgmeuhanag{
spectacviar rons were sd

coramon,
Biologists: have known for
soroae Bme that dams preven:
figh from reaching upstream
' spawning grounds. Only re-
eently —in the past 10 years
or so — havae they discovered
the il extent of the problem.
Not only do dams prevaat
fish from reaching their
spawning grounds, they
transform the very nature of
the river, eliminating much
ofﬂ:evegecanonthatpwvﬁa
cover for Juvenile fish, as well
as the nuizients thak sustain
them, according to binlogists.
- Pleasa turn to Paga 4~
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Dams are removed as river
restoration gains momentum...

CorHzued from Page @
Whea & dum s bualt, the entrs foed
chmn s ailsred. Oaros tap wsdirnenit
thaz wonk: harve heer deposided down -
StrrAm. Aa B rhhai watar twas(iE
cver he dam soours away he v
ard sedians nesdsd to sarvive, the
rrver’s mamical wiesearyaniaqae dis-
appenr. lnvading ed dispd ace pa-
Live spae-ae
Even e lazk of a natunel flosd
cpcie alse haw & Atvere impaet o0
rear wGomywic oo Those Moode, 2 has
aedey fouand benh csarTmay wmwantad
dedxis, ond reacw F4b habitat by eres
atng manchars, and eroviding cdia-
cect npamak and wetland eoays-
temas with watcr theyneed by syrvive
Paced with Lhe mounting wet of
rc;mnnf myd raaintaning aging
doms. Eaayws have jeoed o
mmmhlmnidsuhmd’ed-
e apeacim, m lavnching detsiled

Az.hemar’n‘.hschmgunm
imw whoreh ~taprives the U5, mermy
comUTanon i taka envirmmental
dareags ints mecdant when it
relicwnten

Tbnehm—minmgnein
Narh Caralina, ond one in Washing:
tow FONIy — are ngw pothorizad foe

remmmal. B s riseizions have nox
M k codroversy.
ark vicw prepdent of

UMiller Hydropawey Co_ which owns
Edwzrdsy Jam, i1 Maise, says e will
appetd he commission's decision,
betpuse (DE cowvmeilgion can srder
damn remervaly ot theowoer's expensa
ewrwhiie, tam femaval i being
appipuded by many fabermgn, in
19965 & semi.collapssd dam en
Termenia Clyle River was removed,
Loca’t s David Smith reports that
thic Septewhar be crught sz beook
T mery than a fasl bag m the
Clyde, i a plave wheare brook wout
hodnl lived for the last 40 ymary

The reowral of the Quaker Nack

N an Merth Coroli ba’s Nepos River
Legan tn Decambar 1997 — o demoki-
won which will give striped baks and
Ammnman dand, among aher fab,
scoesd {0 T3 milea of river hetweon
the Quaker Neck and the met dam

upstrta
But t2e dma slated for removal on

ihe Plohi Hiver in Wasbrogton sats
Ty offwr the slespnt phioTl — oF0
sd eon — of what 15 a; soke i the
Thver TRRATON A0 prateas

Aﬂr;ﬂniﬂnﬁyofﬁlm%
tocs decins in ower Elwii mimen
racy — Wb river hay hisgorieally sap-
ported wme 10 tpecees of pative
el mvmous Aah, metuding T soeems
o sadrsan — reoveval of the Elwhs
Can way suthorized in 2992 But
Camgress as yit lg authorize the
w,wmmmr}um

LS Senstor Slade Covdon (), 2
long-Lime apponent of removing
Ewah rrwir dums, has recently m
werset Bt DoBSLOTL, Rt Nob witheol
stipalalions thar many [sor woukl
baazer rustoration ¢fforid

TR

7 Son wwer Blwha Elallem
sﬁmmumwunmmmn
tn the enrdy 1300%, there bes been

soty 43 miles of free-flowing river
Detariom, Liat: clatea ol [ha rivers Toemath,

The daw has doprrvad the salman
boch ¢f pastage. and the wed xad
grave: rrended ot spawming, b serd
Tl raservair above the dam has aise
ereatac a “volar head sick,” he added,
which warmai the watar xnd Seprives
fusty of xypan, wrssing them and
gl 1D them Runaipdilile U dipease

Both the Elwsh Dam pod the one
abvwes i, the Clinea Canyon Dam,
were craated Lo clertriity to
e Cliymgie Peromsu la, bet “all thet
has camee and gone,” seid Langiacd
*Tae drrest are now sapplying dec-
iridty i ong mitl — and wby 38
peregnd of $hat.” Restoring the river
to its mataral conditiost, he said,
Bakst wisseconamically, s well a3

Y- .

Doug Wilbawme. spokesman for the
thosd Cantl Strait of Juas dz o
Merawest Indian Fisherics ngrees.
Scppert 8 damn recoval has grose he
snd, ot thce hum bexocte e agyeeee

"We haew a adique oppartanity o
e Lore wiart wia sdca x i
sevyytens, “he said, Becouse the river
Rowy oys of glrcial wress will pro-
sected by Olympic Natieoul Porc Be
acvtacmeal, the Blwha b naturaitycold
ard prouac.

WiGums sand thac the Elwhaisene
Wlbhaisw iversin thalower 48 slales
thit sopperded 2l the maper Paeifie
sai mont ypecien, Tha potettial kaigly,

JaterSupply;

Slatd lor damOifion. Aamovsl of the Steha Dan, compleiad Ut 1817 on tha

Thwia River n Washinglon,

Wi agprovad w1982, bt Congress has tot yel
athoed uneBng lor 18 dernoliton. The

aser 3 baing Een o wwone e

SAMON Hehecith O DO (VG M e Faswr |ounmppoe

be amid, for rostoring & saimea ran—
oi all zpeciey — a3 Zrest a1 00,000 4
year. “Thus hahbitat reuld ba very pro.
duoctive,* ba said

“Ramowrin K this camn mahes sces,”
e taid e baevs solid saantific daca
— and the econ 0muie dara e ba prove
L™ Perthvormere, he wid, thig rver et
korutaom will be sDaciibd Beros U cna-
@y by othery fxiag the tame dlezuma,

“Many wovls wrx feariul of Lhis
rend,” he added, "Baot they abo kar
laning the miman. We have fovnd
frem experiance that hazchery pros
4ocoon deesn’t sot it Warnn't mimia
nateTE Az wa onos thought we caudd.

ae fespeors The Senelic poal i
there. We need to be willing to Jet
saty do the pb”  Aary DeSena

msmmm-h
Alamos Natemal Laboratory roe
Frarchers say an sstwrodd hitking an
ocirfy wonid MAWR treasEn —
huca. fask-mamng tidal woves —
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Taking Down Bad Dams

by Patrick McCuily

ams do not live forever. A dead or
dying dam may have silted up,
stopped producing electricity, or
become increasingly unsafe, at
which point it may be a candidate for de-
commissioning or removal. Not all dams
slated for removal are targeted for safety rea-
sons, however: another major reasor
prompting river activists to call for the re-
moval of dams is the decimation of fisheries.
Although dams have been found unsafe
or destructive of fish habitat in many parts
of the world, virtually no large dams have
vet been removed, The engineering of dam
remnoval is still young and untried, and the
cost of dam-removal is stll ignored when
construction costs are estimated and projects
budgeted. How exactly to dismantle a very
large dam, what to do with the sediment
clogging the reservoir behind it, and how
much such an operatton would cost are all
largely unknowns. Removing a hydrodam
could cost even more than building one, es-
pecially where reservoir sediments contain
heavy metals and other toxic contaminants.
Bur momentum is building to remove
more dams, and to find the best ways to take
them down and restore the rivers they im-
pounded. Dam deccrnmissioning campaigns
can now be found in many parts of the
world, some of which target large dams (see
page 10). Currently, the United States ~ with
sorme 74,000 dams, most of which are rela-
tively small ~ has perhaps the most active
dam-removal movement. Grassroots groups
around the country have launched cam-
paigns to dismantle dams in their communi-
ties, and hundreds of small- and medium-
sized dams have already come down {(see
story, opposite page). Another sign af
progress is that the American Society of Civil

Engineers just published techmiical guidelines |

for dam removal - the first important sign
that the dam-puilding industry is beginning

to take this issue seriously. -

Dam decommissioning is defined as any-
thing from merely stopping electricity gen-
eration to the expensive and challenging op-
eration of totally removing a dam and
restoring the river to its pre-damt state. De-
commissioning has in recent years been
forced onto the agenda of an unwilling hy-
dropower industry in the US. More than 500
of the 30-vear licenses given by the US Fed-
eral Energy Regulatory Commission (FERC)
to private hydrodam operatars ara expiring
between 1989 and 2004 (see box, opposite
page). A coalition of river conservation

groups have used this spate of expiring li-
censes to urge FERC to instirute a compre-
hensive dam decommissioning policy. The
Washington, DC-based Hydropower Reform
Coalition believes that new licenses should
only be given on the condition that owners
pay into special decommissioning funds dur-
ing the lifetime of their projects, just as nu-
clear power plant operators in the US have
to put money aside to pay their inevitable
decomrmissioning costs. Despite strong op-
position from the hydropower lobby,
FERC arnounced in late 1994 that it has au-
thority to order owners of the more than
1,800 dams under its jurisdiction to decom-
mission dams which fail to win new licenses,
although it has not yet conceded the coa-
lidon's call for it to require payments into
decommissioning funds.

Old Dams
Safety is the most common reason for dam
removals. Dams age at different rates and in
different ways, depending on a variety of dr-
cumstances. S5ome dams may remain safe for
a thousand years, while others may start to
crack and leak after less than a decade.
Around the world, some 5,000 large dams
{defined by the industry as being at least 15
meters high) are now more than 30 years
old, and the number and size of the darns
reaching their half century is rapidly increas-
ing. The average age of dams in the U is
now around 40 years. Between 1977 and
1582 the Army Corps of Engineers inspected
8,800 non-federal dams in the US, most of
them privately-owned, which it classified as
“high-hazard” - where a failure could cause
significant loss of life. One-third of these

™y dams were considered “unsafe,” primarily

because of inadeguate spillway capacity. A
1994 survey showed at least 1,500 non-fed-
eral dams were sdill unsafe. The situation is
similar for federal dams: in 1987 one-fifth of
BuRec’s 275 dams were classified as unsafe,
as were one-third of the 554 dams operated
by the Corps of Engineers.

An Ontaric Hydro study of data from sev-
eral hundred North American dams shows
that on average hydrocdam operating costs
rise dramatically after around 25-35 years of
operation due tc the increasing need for re-
pairs. When the cost of maintaining an old
dam exceeds the receipts from power sales,
its owners must decide either to invest in re-
habilitating the dam o, if the cost of repairs
would be prohibitive, to disconnect the dam
from the grid and cease producing power.
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Many old dams in the US have simpiy
been abandoned by their owners. Accordiny
to the Michigan Department of Natural Re-
sources (MDNR), several abandoned small
dams have been washed out during storms
in recent years. “These failures,” says the
MDNR, “have caused extreme erosion, exce:
sive sediment deposition and destruction of
aquatic habitat accompanied by the loss of
the fisheries.” Michigan taxpayers, through
the MDINR, have had to pay for removing
several “retired” hydroelectric projects, whii
their former owners have suffered no finan-
cial liabilites.

Fish-Killing Dams

One of the largest dams to be removed in
the US to date is the 19-meter (62-foot)
Grangeville Dam on Idaho’s Clearwater
River, which was dynamited in 1963 to re-
store salmon runs.

This dam and

Pundres ke
have decimated

productive fsher-

ies in the westem
states in this ¢en-
tury. The Pacific
Northwest has
been particularly
hard-hit. In the
huge Columbia
River Basin - which covers an area larger
than France - the annual run of adult
saimon and steelhead trout is estimated to
have averaged between 10 and 16 million
fish before non-native settlers arrived in the
19th century. Today, after decades of decline
due overwhelmingly to the 130 or so dams
in the basin, only some 1.5 miilion saimen
and steelhead enter the Colurbia each year,
and around three quarters of these are
hatwchery-reared fish. The National Marine
Fisheries Service estimated the cost of
salmon fishery losses due to dams in the Co-
lumbia Basin to be $6.5 biilion for the period
1960-80 alome. .

While most aduit salmon swimming up-
sream can negotate their way up fish lad-
ders, the slack water of reservoirs provides a
much more formidable bamier 1o their off-
spring. The downstream migration of juve-
nile salmon (smolts) can be fatally delayed
by the tirne needed to drift and swim
through multiple reservoirs - if the smolts
do not reach the sea within around 15 days
after spawning they may lose their down-

continued on poge 14
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Jecornmissioning centinued from page 8
tream swimming behavior and their abiliry
0 change from a freshwater to saltwater en-
sironment. During years of low flows, smoits
Tom the upper Snake River, the Colurnbia’s
main tributary, can now take up to 39 days
0 swim to the sea, compared with less than
hree days Defore the dams were built.

Restoring the Elwha

The best-known dam decommissioning con-
Toversy surtounds a pair of dams that have
tecimated fisheries on the Elwha River in
Washington state, Built in the 1910s and
20s with a combined installed capacity of 19
negawatts, the dams all but wiped out the
river’s once-rich runs of steelhead trout and
salmon, fisheries to which the Elwha
5'Klallam Tribe had been guaranteed rights

Page 14

“in perpetuity” in the remarkably aptly
named 1855 Treaty of Point No Point, Power
from the two dams {now within the borders
of Olympic MNational Park) is devoted en-
tirely to supplying a pulp and paper mill.
Since the Glines Canyon Dam FERC license
came up for renewal in the late 1970s, the
Lower Elwha $'Klallam and environmental-
ists have been trving to get the dams re-
moved. In 1992 their long campaign started
to bear fruit when Congress directed the In-
terior Departrment to detail the best plan for
*full restorationt of the Elwha River ecpsys-
tem and the native anadromous fisheries.”
The Interior Department concluded that
only removing the dams could fully restore
the ecosystem.

Removing both dams and dealing with
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the 11.5 million cubic meters of sediment
which has built up behind them is estimated
o cost 5113 millien and take up to 20 years.
The dams would be taken down after the
river had been diverted around them. Re-
moving the sediment would be the biggest
prablem and is planned to be done with a
combination of dredging, allowing the
newly free-flowing river to wash the sedi-
ments downstream, and stabilizing with veg-
etation the sediments higher up the rives
banks. Removing the Elwha dams enjoys
cross-party support in the nation’s capitol,
but has powerful opponents that have been
able to delay funding fot the project. How-
ever, there is legal impetus to take action: an
Act of Congress in 1992 ordered the restora-
tion of the fver's fish stocks. &

World Rivers Review August 1997
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Clen Canyen Dam. Computer-generated groffiti by IRN.

Let A River Run Through It

Dave Wegner is a ecological scientist specializing in the restoration of river systems ir:
the West and throughout the world. He has lived in the shadow of the Glen Canyon
Darn for 14 years, studying the dam’s effects on the downstreamn ecosystemn for the
Bureau of Reclamation. His work on last year’s experimental flood release from the
dam taught him there is much good to be gained from appropriate dam management
~ but also that such experiments are just a drop in the bucket for the restoration of se-
riously impacted riverine ecosysterns. He is now involved in a new effort to drain the
darn’s reservoir and restore the Colorado River and its canyons to their former glory.
Here Wegner writes passionately about why this river, why now.

An Effort to Restore the Colorado River and Glen Canyon Gathers Stearr

he developed Colorado River wa-

tershed supports over forty dams,

several transbasin diversions and

numerous imigation siphons. This
infrastructure has helped the Southwest be-
come one of the fastest growing areas of the
United States. Las Vegas alone grows at a rate
of more than 4,000 people a month, Many
of these new desert residents have water-
wastetul lifestyles more appropnate to the
wetter climates of the east coast or south.

The price for such development has been

steep. Taday a disjointed, fragmented Colo-
rado River system, which bears little resem-
blance to the historic river, supports more
houseboats, jet skis and ski boats than it
does native fish species. Artificially created
reservoirs have drowned thousands of Native
American artifacts and with them the cul-
tural heritage of the ancient peoples who
lived along the Colorado River and respected
it for the life it provided. The changes to the
ecosystem have meant lost riparian zones,
increased water quality problems, and a
crippled Colorado River deltz whose fisheries
have been devastated by the river’s dimin-
ished flow and reduced sediment load.

Rivers of Life

Rivers have been crucibles of evolution, the
pathways of colonization and sources of in-
spiration. Rivers are continually balancing
themselves in a symphony of movement
that results in a complex and dynamic equi-
librium supporting a natural web of life. As
the Colorado River evolved over the last 20
million years, 50, too, did a unique assem-
blage of native fish, plants and cultures. But
when the gates of the 216.meter Glen Can-
yon Dam closed in March 1963, the waters
of Lake Powell quickly began to fill the can-
yons and transform the riverine environ-
ment. Greatly reduced water movement, en-
trapment of sediments, and modified water

quality changed the character of the water
resource. The Grand Canyon immediatety
began to feel the effects of the constrained
and modified river, much fike a human
whose flow of blood from the heart s re-
stricted. In June 1980, 17 years after storage
began, the waters of Lake Powell reached the
top of the dam and the reservoir was full.
From the Bureau of Reclamation’s perspec-
tive 2 great wiumph had been achieved. To
the fish, birds and Native Americans who
lived with the river, it was a dark day.

Dams have limited life spans, both struc-
turally and econemically. When a dam has
Hved its useful physical and economic life,
become an ecological burden or completed
its ariginal objective, it is time to make resto-
ration of the river a priority, and pursue de-
commissioning of the dam. Today we are at
that point with Gien Canyon Dam.

Last October a symposium was held in
Utah to raise these issues in a public forum.
At the meeting, David Brower, former execu-
tive director of the Sierra Club, and represen-
tatives of the Glen Canyon Institute chal-
lenged the audience to support a move to
drain Lake Powell. The response from the
1,600 people in attendance was resound-
ingly positive. Next came a naticnal resolu-
tien from the Sierra Club to support the ef-
fart. The "Drain Lake Pgwell” campaign was
launched - a movement bom not out of
spite but out of a sense of purpose and hope
that we as a society could take a step forward
and re-evaluate our past actions to determine
if we are on the right track for the future.

The Time is Ripe

So why now? We are at a critical crossroads
with the Colorado River and Glen Canyon
Dam. First, the precedent-setting Environ-
mental Impact Statement on the operations
of Glen Canyon Dam was compieted in
1595. That EIS sets the stage - in fact de-
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mands - that additional innovative ap-
proaches to ecosystem maintenance and res-
toration be evaluated as the scientific knowl-
edge of the ecosystem improved. The EIS
established an Adaptive Management pro-
gram to integrate new findings about the
ecosystem’s response into management of
the dam. Secondly, the native fish and bird
species are at a threshold, and if actions are
not taken quickly, their future survival may
be in peril. Lastly, the political winds have
shifted. California, Nevada and Arizona are
now searching for additional water sources
and new ways to manage the river that bal-
ances the needs of the ecosystem with the
need for water for human uses.

This shift provides a window of opportu-
nity to evaluate the overall management of
the Colorade River, one that seriously looks
at alternative approaches to protect the envi
ronment and testore lost eCOsystem processes

Unprecedented Restoration

The Glen Canyon effort will be the largest
restoration project ever undertaken in the
world. It will be a slow process - it could
take more than ten years to drain the reser-
voir, and years more for sensitive ecosystem
components to reach a natural balance. It is
intended that the dam itself will remain in-
tact as an icon to the past, with the river
flowing freely around it.

After the initial draining, water and sedi-
ment would be seasorially transported
around the dam to replenish the Grand
Canyon's ecosystem. Sediment deposits in
the upper end of Lake Powell would slowly
slump down to river level and onward to th:
Sea of Cortez where they will repienish
deownstream ecosystems. Restoration on thi
magnitude has not been attempted before.
The scientific knowledge gained from drain-
ing Lake Powell would be zpplied to other

cantinued on opposite pac
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Loire Dams to be Dismantled for Salmon

by Marie Arnould

efore the dams were built, before

the onslaught of industrial pollu-

tion, before overfishing rook its

toll, approximately 100,000 Atlan-
tic salmon would make the annual journey
to their spawning grounds in the headwaters
of France's Loire River and its tributaries, Af-
ter traveling an amazing 4,000 miles from
Greenland in the North Atlantic ocean, they
would swim upriver to spawn in the river’s
clear waters.

In 1996, only 67 salmon were counted on
the upper Alller River, the sole tributary in
the Loire basin where salmon still 1etumn to
spawn. As with the Colombia River in the
United States, dams were the main cause for
the spectacular drop in the saimon popula-
tion. Young smolts swimming downstream
to the ocean get lost in the slack waters of
the reservoirs or chopped up in turbines or
pumps; adults swimming upstream are foiled
by dam walls or inadequate fish iadders. Nu-
merous dams in the Loire basin have de-
stroyed habitat and blocked the fish from
their spawning grounds.

Atlantic salmon have completely disap-
peared from all large rivers on the European
Atlantic coast: the Rhine, the Thames,
the Elbe, and others. This makes the
tiny Loire stock a precious genetic
pool for reintroducing salmen in
ather European rivers. The Loire
saimon are also a potent symbol of the
“last wild river in Europe.” Their
plight helped spur the “Loire Vivante”
campaign, which arose to stop con-
struction of four new dams in tha
Loire basin and defend the last rem-

nant salmon populations. The government
reacted in 19%4, by canceling the largest
planned dam (Serre de la Fare}, postponing
another, reducing the size of a third and de-
vising a program to save the remaining
salmon of the Loire basin. The fourth dam,
although still officially on the books, may
die from lack of funds.

Perhaps the most amazing part of the
program (and a first for France) is that two
dams will be destroved in an effort to restore
salmon habitat: the Saint-Etienne-du-Vigan
on the Upper Allier and the Maisons-Rouges
on the Vienne River. Both are operated by
Electricité de france, the French state-owned
electricity utility. Located near the sources of
the Allier River, Saint-Etienne-du-Vigan ster-
ilized 70 acres of the basin’s best salmon
spawmning grounds. Before this 44-foot-high
dam was built, the surrounding villages pro-
duced approximately 10 tons of salmon per
year, which contributed heavily to the local
econamy. The dam produced just 35 mega-
watts per year, a tiny fraction of the nation’s
electrical output.

Preliminary studies have found that the
reservoir can be emptied when a flood of

Special Focus: Dam Decommissioning

about 2,800 cubic feet per second (80 cubic
meters/sec.) occurs, which will wash out the
accumulated siit in the reservoir and mini-
mize damage on the ecosystem downstream.
Everything is now teady for this precedent-
setting operation, which will be technically
chailenging even though the reservoir is
relatively small and the sediments not too
polluted. [t is expected to be finished in
1998 and cost US$60,000.

In spite of the importance to saimon
populations of removing the Maisons-
Rouges Dam, politicai opposition on the lo-
cal level has slowed the process. However,
the new French government seems intent on
quickly scheduling a timetable for taking
down this 13-foct-high hydroelecttic dam
which destroved the Vienne river basin’s en-
tire 1,900 acres of spawning grounds.

Other measures are planned for saving
the Loire basin’s salmon, including construc-
tion of a hatcherv on the Upper Allier, sus-
pension cf all fishing and elimination of
other obstacles to salmon migration. The
goal of the program is to have 6,000 adults
return to the Loire estuary in 10 years. But
the dream of the groups trying to save the
Loire salmon is to have this magnifi-
cent fish come back on the Upper
Loire. To fulfill this dream, two large
dams would have to ba dismantled:
Villerest and Grangent, both about
200 feet high. And that’s quite an-
other kettle of fish! B

The author is with European Rivers Net-
work. For more infonmation, visit the
Sroup’s web site: www.rivernet.org,

Glen Canyon continued
dam-impacted rivers around the world.

The Glen Canyon Institute is initiating a
Citizens Environmental Assessment to evalu-
ate the effects of draining Lake Powell by di-
verting the river around Glen Canyon Dam.
The objective is to take the finished proposal
to Congress and the Department of the Irite-
rior. Once the data on lost water, species and
cultures are fully documented, the govern-
ment will be asked to move forward with ad-
ministrative action for the drainjng of Lake
Pewell. The American people will have an
opportunity to voice their opinions on this
issue.

There are many hurdles that need to be
negotiated to make the restoration of Glen
Canyon come true. Detailed analyses of the
hvdrology, economics, recreation, cultural

and environmental issues will need to be ac-
complished. Funding for this program will
come from private citizens and concemed
interest groups. We will deal directly with
the issues of concern in the preparation and
public review of the Citizens Environmental
Assessment on draining Lake Powell. An op-
pertunity to publicly debate and developa
restoration project of this magnitude pro-
‘vides the ability for people to work coopera-
tively towards the future,

Rivers follow their chosen paths with for-
titude but are forever adapting to the envi-
ronment that defines them. Throughout
history, nvers have carved canyons, devel-
oped and maintained fertile floodplains, cre-
ated deltas - and supported life. Today in the
United States, we must decide if we will con-
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tinue on the path of overallocation and use
of this river for unsustainable development,
or take a bold and innovative step forward to
restare it to health. it wouid be a great credit
to our dvilization to return the Colorado
River to Glen Canyon. B

Dave Wegner is vice president of the Glen Can-
yon Institute, which was created in 19935 to fa-
cilitate the discussion and study of the retumn of
the Coloradg River to Glen Canyon through the
draining of Lake Powell. For more information,
call the institute at (801) 322-0064 or visit its
website: www.glencanyon.ory. Wegner previ-
ously wrote about the Glen Canyon Dam’s arti-
ficial flood experiment in the July 1996 issue of
WRR. That article can be found on [RN's web
site: www.im. org.
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QAN Deconstructing Dams

n early April, the US Army Corps of Engineers - one of the country’s two majar
dam building agencies - guietly issued a request to civil engineering firms for a
construction bid. Unlike hundreds of other bid requests it had sent out over the
past 60 years, most of which signaled the start of another dam and the destruc-
tion of another river, this one represented a turning point for the agency and new hope for
rivers around the country. The project being bid was the construction of a “fish passage cor-
ridor” - essentially, a free-flowing river through the middle of the partially compiete Elk
Creek Dam.

Construction of the 25-meter-high Elk Creek Dam had been stopped in 1987 by a vigor-
ous campaign led by the Oregon Natural Resources Council. At the time it was stopped, the
dam was already +C percent complete and $100 million had been spent. Not content with
merelv stopping the dam, ONRC next initiated the campaign to remove the Elk Creek Dam,
foflowed in 1994 by its "damnable dam” campaign to remove 12 existing dams from the riv-
ers of Oregon.

Across the US in the last few years, activist groups like ONRC and many others have got-
ten bolder and bolder with campaigns urging the removal of ever-larger dams. They argue
that rivers should not remain constrained by obsolete river engineering works, most of
which were planned in ignorance and deception many years ago and require massive contin-
ued public subsidies. California, for example, last year approved $1 billion to be spent on
habitat restoration over the next decade to attempt to remedy some of the ecologic impacts
of the state’s aging reservoir system.

Within the past year, activists have started to organize to allow the Colerado River to run
through the massive Glen Canyon Dam (see page 10), and have waged campaigns to remave
the Elwha, Savage Rapids and Snake River dams. Whereas only five years ago such initiatives
would have been dismissed as hopelessly impractical, public attitudes appear to be changing
as the true costs of dammed rivers become apparent.

It seerns that people are now starting to better understand the value and complexity of
our river systems and how they are disrupted by the continued presence and operation of a
dam and its reservoir. At IRN we have noticed a subtle change in the way journalists ask us
quesdons. Before, it was always “Why ars you against this dam?” Now we are asked, “Would
you support this dam being decommissioned?”

It is no big surprise that just like the nuclear-power lobby, the dam Ebuilders like to act as
if there is no tomorrow, taking the profits and glory now, and leaving it to future genera-
tions to pay the bills. In its 7D-vear history, the [nternational Commission on Large Dams ~
the major industry professional organization - has yet to affer dam decommissioning as a
topic at one of its intermational conferences.

Yet the decomimissioning of large dams is inevitable - it is only 2 question of when.
Whether decommissioning is due to inevitable aging processes such as reservoir siltation or
concrete deterioration, or whether it is done to restore a river, the fact remains that we will
be shooting in the dark when it comes to taking down the big ones. The best way to engi-
neer, manage and pay for such projects has yet to be fully examined by the industry that put
our rivers behind walls in the first place. These questions are already facing us, with the silt-
ing up of 30-year-oid dams like Tarbela on the Indus River or Sanmenxia on China’s Yellow
River. To date, the industry response has been predictable: build another dam to solve the
problems of the first. Examples of such projects are the planned construction of the Kalabagh
Dam on Pakistan's [ndus River and China’s Xiaolangdi Dam, projects which pass the buck to
future generations.

There is another way. Instead of accepting the inevitability of large dams being built or
the permanence of their presence, it is possible to start planning now for more sophisticated
long-term and sustainable river management. The starting point of such planning would be
to fairly and fully compare the economic, social and ecologic costs and benefits of managing
a river in 2 more natural way, one which meets the needs of the larger community, with the
costs over time of building, maintaining, repaiting and replacing obsolete large dams. These
issues will be the dam fights of the 21st century.

Philip Williams
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US Dam Removals Doc'umented

by Shawn Cantrell

new report documenting hundreds
of dam removals across the United
States will be released this fall by
Friends of the Earth (FoE). The
report contains a state-by-state listing of
known dam remaovals, as well as detailed
case studies of several completed removals. It
also outlines pertinent issues which should
be considered in a decision about whether to
remove or retain a dam. The report provides
policy makers and concerned citizens valu-
able information regarding past dam remov-
als as they consider the future of dams in
the:r own communities.

The report shows that safety concemns
have been the most frequent reason cited for
dam removals in the US. Related to safety is-
sues are economic concems: it is often -
cheaper to rermove an aging dam than to in-
vest in necessary maintenance and repairs.

Oune of the many

hazardous-dam-re-
moval stories de-
scribed in the new
report is that of
Twao-Mile Dam on
the Santa Fe River
in New Mexico,
demolished in
19%4.In 1993, a
crack was found in

the wall of the 83-
foot-high earthfill water-supply dam. Then a
new fault line was discovered near its base.
Public opposition to the dam removal was
great, but the state engineer ordered an
emergency removal once the full extent of
the safety concemns was realized. Removal
took five weeks, and revealed serious struc-
mural probiems caused by leakage through
the crack. The municpal water supply is
now stored in two upstoeam dams, and the
former reservoir has been revegetated with
wheat grass. A small 5-acre pond remains,
providing habitat for ducks and other ani-
mais. The cost for the dam remgval {includ-
ing site restoration) was $3.2 million, and
was covered Dy a slight rate increase for
the Sangre de Cristo Water Company.

The report also documents several in-
stances in which environmental restoration
was a major facter in the decision to remove
a dam. In a particularly constrained area of
the Columbia and Snake river basins, a star-
tling 95 percent of juvenile salmon fafl vic-
tim ta dam turbines of to the alien condi-
tions of reservoirs behind eight large federal
dams. One example of a habitat-restoration

removal described in the report is that of
[daho's Lewiston Dam. The small blast that
helped bring down the 15-foot-high hydro-
electric dam in 1972 prompted Idaho Gover-
nor Cecil Andrus to comrment, “for me, the
{explosion] is a large one, for it symbolized
... that the main stem of the Clearwater
River will always be free of dams.” The dam
removal improved the lot of migrating
salmon and steelhead, and restored four
miles of free-flowing river. Today, numerous
dam-removal campaigns to restore salmon
runs have sprung up in the Columbia and
Srake river basins.

FoE’s research feund that dam removal
has not been restricted 1o a particular type of
dam, size of structure, or region of the coun-
try. Hydroelectric dams, municipal water
supply dams, flood contrai dams, irrigation
dams and mining dams have all been re-
moved. While the majority of the historic re-
maovals have been smaller structures, darmns
over 75 feet high have been taken out. The
report found information on dam removals
in every part of the Uniited States, from New
Mexico to Wisconsin to Washington state.

The Federal Energy Regulatory Comumis-
sion (FERC) has recently recognized that it
has the authority to order the decommis-
signing and removal of dams. FERC has uti-
lized this new-found authority in the case of
the Newport #11 Dam, on the Clyde River in
Vermont, removed in 1996. Other federal
agencies such as the National Park Service
have also taken the lead in the removal of

cutdated dams, including an unsafe dam in
Colorado’s Rocky Mountain National Park
{described in detail in the report). In addi-
tion, numerous state agencies and private
dam owners have removed dams under their
jurisdiction or control.

There are mote than 74,000 dams listed
in the 1993-1994 Naticnal Inventory of
Dams. which includes all dams that are at
least 23 feet high or hotd more than 30
acre-feet of water, and thousands of smaller
dams on rivers and streams around the
country. Removal has moved to the fore-
front in several river restoration efforts
around the country. The Elwha, Glines Can-
yon, Edwards, Condit, Savage Rapids, and
four federal dams on the lower Snake River
are all under consideration for removal, pri-
marily to restore fisheries and avoid further
extinctions of dwindling salmon stocks.

As the case studies in this report demon-
strate, dam removal is a well-established re-
spense for dealing with unsafe, unwanted,
uneconomic or obsclete dams. The decision
to remove a dam is not as “radical” an idea.
as some oppenents might imply: dams have
been removed countless times, for a wide va-
riety of reasons, and under many different
conditions. It is important to recognize that
dams cannot and should not last forever.
Dam removal is a necessary responsibility we
have to our rivers and watersheds. B

for a copy of the repert, contact Friends of the
Earth’s Northwest office at (206) 633-1661.
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FROM THE PRESIDENT

A Tremendous Victory for Rivers

Last year will go
| down in history as the
M end of the dam erain
this country. For the
first time ever, the
federal government
has ordered removal
of a hydropower dam
whose operation the
owner sought to continue, despite its
severe environmerital impacts.

On November Z35, the owner of the
Edwards Dam, which has blocked the
Kennebec River in Augusta, Maine, for
180 years, was denied a new operating
licerse. The company was ordered to dis-
mantle the dam to regpen habitat and
spawning grounds to migratory fish like
Atlantic salmon and American shad.

This is a tremendous victory for riv-
ers. The federal government, which
grants licenses to operate private dams
on public waterways, has finally recog-
nized that the power produced by some
dams — while enriching their owners —
is worth far less to us as a society than
the value of the river as a natural re-
source.

For american Rivers, this moment is
especially gratifying. Over the last 25
years, we have fought on many fronts to
prevent dams from destroying our {few
remaining wild and near-pristine rivers.
And it's been a long haul. The Edwards
Dam victory alone was the result of a
decade-long battle waged by many local

and national groups, including American
Rivers, the Atlantic Salmon Federation,
Natural Resources Council of Maine, and
Trout Unlimited.

Now many dammed rivers will reap
the benefits of cur efforts, The federal
government's demand to shut down the
Edwards Dam will not onty restore the
Kennebec River, it will open the door to
removing other dams across the coun-
try that for years have blocked rivers and
destroyed fish and wildlife habitats while
generating little amounts of power. Up
to this point, dam owners received blan-
ket approval to keep dams operating
whatever the costs 1o rivers. No mere.
Now, if a dam causes envirormental dam-
age that cannot be reversed or reduced,
it could actually be removed.

But equally important, the federal
government's move shows that Ameri-
cans are beginning to reconnect with
their rivers. This decision clearly reflects
the growing public desire to reclaim the
waterways and | reurn them o their natu-
ral state.

We believe the days of automatic
“byes” for dams and dam owners are over.
We look forward to a time when more of
us can experience first-hand the beauty
and abundance of rivers, and we intend
to continue our challenges to these river-
damaging dams. We hope you will join

/?e&em Lo dae.

American ‘Reers
Winter 1998

American Rivers, founded in 1973, is North
Ameticn’s leading riveraaving organization Our mis-
#0014 to protect and restove Agneriea’s river systems
and to foster a river stewardship ethic, American Riv-
ersis published quarterty to inform and echucate mem-
‘bers, friends, and the general public about river con-
servation isques,

There are many ways to suppart American Rivers'
conservation efforta. Membership begins at $20 for
indivicuals (815 for shadente and senior citizens) and

includes a year of American Rivers’ newslettor. Addi-
tional contritertions —including stocks, property, and
bequests ~ are gratefully accepted. Contriturtions are
tax-deructible to the extent provided by law, with the
excsption of §3.00, which is allocated for American
Rivers newslotter.
Ameriran Rivers
1025 Vermont Avetme, NW, Suite 720
Washington, D.C. 20006
20/54T-6900 FAX: 202/347-5240
e-mail: amrivers@amrivers org
Wets www.amriversarg

Northwest Offcm
400 E Pine Street, Suits 7225
Seattls, WA J8122

email aw@amrvers.og
206/322.8188 FAX: 2063238188
Southwest Regi Offica
4120 N, 20th St., Suite G

Phoenrx, AZ 85016-6022

e-cnadl: amrivevwEanloxn
CO/234-2946 FAX 6022342217

Cover: The headwaters of the White Salmon National Wild and Scenic River
at Mt. Adams in Washington state. Photo: Tim Palmer

Il —008033

|-008033



Attachment 6:
Lower Yuba River Investigation
US Fish and Wildlife Service
May ‘94

I —00803 14
|-008034



UNITED STATES DEPARTMENT CF INTERIOR
FISH AND VILDLIFE SERVICE

-

RESTORATICON REPORT

LOWER YUBA RIVER INVESTIGATION,
CALIFORNIA

Frepared by
Gary A. Falxa
Fish and Wildlifs Biclogist

U.5. Fish snd Wildlife Service
Ecological Servicexz

2800 Cortage Way, Room E-1B803

Sacramento, Californis 95825

Prepared for
U.S5. Army Corps of Engineers
Sacrementa District

May 1934

t TECY L2700 QA _bi_CA

I —008035

|-008035



ACKNOWLEDGHENTS

Many ind{viduals and agencies shared their {deay and unpublizhed
ochaervacions, which were invaluable during the preparatlon of this raporet.
These people includad George He{se, John Nelson, Fred Meyer, and Cindy
Watanabe of the California Department of Fish and Game; Chris Mobley anda
Harein Whitman of National Marine Fisheriss Satvics; B{ll Mitchell of Jonas
and Stokes Asgociates; Steve Cramer of $.P. Cramer and Assoclates; and Patar
Moyle of the Unfvaraicy of ‘California st Davis. Contributicons from tha Fiszh
and Wildiife Sarvics cama from Randy 8rown, Richard DeHaven, Mark Garxrd, Pater
Lickwar, Tom Richardson, Steven Schoenbarg, Dan Strait, Gary Tayler, and
Hichael Thabault, all of the Sagcramanto Ecologlcal Services Field Office, and
from Mact Brown and Jerry Big Eagls of the Northern Central Valley Fishery
Resource Offica. Jarry Big Eagla and Matt Brown provided tschnical help i{n
identifying fishary studies needad, and providing cost estimatea for the
studfas. Bob Hanilton of the Boise office of the U.S. Buresu of Reclamation
and Dan Shephard of the Grant's Pass Irrigation District shared ideas from
their experfences with the proposed removal of Savage Rapids dam. Bob
Bajocchl of Califarnia Sportsfishing Protection Allfancs, Alan Stahler of
South Yuba CLfizen's League, and Walter Cook provided thalr observations of
the lowar Yuba River, az well as thelr concerns for its natural resourcas.
Randy Brown, 5ceven Schoenberg, Gary Tayler and Doug Wainrich generously
providad needed commants on sarlfsr drafrs.

o [68] WdZZ:90 86-p2-S0

I —008036

|-008036



SUMMARY

The Yuba River acosysétem supperts a rich fish communicy, which includes the
last large and naturslly-reprodusing {without hatchery supplementaticn) fall-
run of chinosk salmen (Cncachynchus tshawycscha) in Chs Bacramento River
system, Fisherias on the lower Yuba River--from Englebrfight Dam to fts mouth
at the Feather River--face a number of threats, Saveral problems cccur ar or
near the Dagusrrs Point debris dam, and provide opportunities to restore
populations of anadromeous fishes. Theas problems include: (1) ths dam as an
{mpadiment Co upstream passage of adult salmon, steelhead (Oncorhynchus
mykiss), and Amarican shad {Alosa sapldissima); (2) passage of juvenile
salmonids going dewnstreanm past the dam, including losses into irrigation
divers{ons Associated with the dam; and (3) losses of juvenile and adulc
salpon into a dawvataring channel which antexs the yiver from the Yuba
Galdfields. A final long-cevm threat to salwonidas {32 a decline in thae
quantiry and quality of spawning and rearing habicaty in the lower Yubs River.

A gsrepwise regstoration acheduls i3 propssed. Tha rtestoration achadule
fncludes {mmediace reastoration measures to (1) improve passage through fish
ladders, and {2} pravant juvenile salmcnids from entering water diveraions at
and near Daguarre Point Dam. A final early action is to svaluate and chease
long-term restoration sctions. Tha following long-term restoration measures
have been tdentified:

s remove Daguerra Point Dam, snd yeplacs existing diversion structures with

diversions having minimun impact on fisheries

* modify or replace the fish ladders st Daguerres Painr Dam with laddars

which provide efficient passags over the rangs of rivar flows commonly

cecurring in cthe river, especfally when adulr saluonids are migraring

e« replaca axisting fLish sereens with sttuctures placed within the river

channel, &nd vhich incorporate festurss to miniafze juvenile lossas to

predacion, entrainmant, and physical injury

* godify the dam splllvay to maximizs fish ladder efficlency, and to

winimize adult snd juvenile passage problems

¢ anhance spawning and rearing habirat, ineluding placing approprlate gravel

balow Englebright Dan to compensars for blockage of gravel recruitment.

The Fish and Wildlife Service strongly recommends that the Corps of Engineers
remave Daguarre Foint Danm, because this actioen sbovs all will truly restora
the river scosystem, while offering the greatest benafits to the fish and
wildlifa which raly on tha river. Removing the dam would provide a aizplas,
maintenance-fres, and lasting solution to many problems associsted with che
dam. Should dam removal not be pursusd at this time, biological studies
should ba conducted to identify which other long-term restoracion measutes
would most benefit fish populations. The last atep in the restorative process
i{s to selact, implement, and moniter one or more long-term restoration

DERIUTSS,

Finally, the Yuba River presesnts an opportunity for privata and public
agencies to act cocperatively for the benefic of tha river’s biological
rescurces, and for the public goed. A long stride alomg that pathuay would be
Lo resolve problems sssoclated with Daguerrs Foint Dam.

SIH (@6] WdEE 193 36-90-GR
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INTRODUCTION

This atudy by the U,S. Fish and Wildlife Service (Service) fidentiflas fish and
wildlife cestoration opportunitics aloag the lower Yuba River--tha reach
between Englebright Dam and the Yuba’s confluence with the Feather River
(Flgure 1)}. The gstudy wag requested by the U.S. Army Corps of Engineers
(Corps). as a part of the Yuba River Basin Investigation feasibility studlas,
The Yuba Rivar {x very {mportant to anadraomeus figheries: it supportg a wild
run of fall chinook salmon {n Calffornia‘s Central Vallay, which historically
contributad up to 15% of the fall run in the Sacrameanto River system. The
fall run population is significant both faor its size and for being “wild"--
{.e., salf-maintaining without the presence of a hatchery on cha river.

The resourcaz af the Yuba Rivar have been described and documented elsewheras,
and the reader is directed to existing studies for detalled information an the
resources and rasgurce Lssues surrounding the Yuba River (primary sources are:
CDFG 1991; USFWS 1993; COE 1990; SWRCB 1991; and sources c¢ited thersin).
Previous blological reporte on the Yuba River include studles of cha. {mpacts
of Marysville Dam and other proposed flood-control measures (USFUS 1990, 1993;
Wooster and Wickwize 1970), a study of fisheries problems in the Yuba
Coldfields and the South Yuba-Brophy diversion (Smith 1990), and a report on
the effect of hydraulic mining debries and debris dams on fisheries (Sumner and
Osgood 1939). <California Department of Fish and Game (CDFC) has prapared a
flaheries management plan for the lower Yuba (CDFG 1991), and has al=xo
conducted short studfes of fish losges at diverslions (Hall 1979; Kane 1987;
Konnoff 1988); ¢DFG also conducts annual censusas of fall-xun of chinegk
salwan. RCE {1933) and the Corps (1950) describa the hydrology and
geomorphalogy of the lowar Yuba River, esspacially with respect to flood
control, and Jones and Stokes and Axsaciates has studied fisheries,

The Yuba River supports a diverse fish community, with 28 species of resldent
and anadromous fish reporcted from the river {COFG 1931). Thres anadromous
specles attract the most attention becauss thay support substantial commercial
and/or sports fisheries. Fall-run chinocok salmon are conzidared the moszt
important specles because of commercial and ractreaticnal values, The
astimated number of fall-run salmon retutning to spawn in the Yuba averaged
about 12,300 fish batween the years 1969 and 1989 (range: 3,800-39,000; s.d.:
8,400; CDFG 1991): recent runc have bean balow average (1992:, 6,000, 1991:
6,345). A second salmonid, steelhaad trout, i{s lsss pnumerous, but cupports a
recreational fishery; because steelhead juveniles spend 1 or more years i{n the
river before migrating to sea, they are sensitive {0 summer water Cemperatures
and flows. The third anadromous species {3 Amar{can shad, an introduced
sports fish vhose numbars in the Yuba havs declined recently, Spring-run
chinook salmon also occur in the Yuba, buc it is not known whethar tha
population is self-sustaining, or i{s maintained by strays from a hatchery on
the nearby Feather River. Some spring-run fish produced at the Feather River
hatchery are known to stray inro the Yuba. The viability of spring-run
chinvck in the Sacramento River system and elsewhere is of great concern to
many biologiscs and ro the fiszhing {ndustry, with perhaps as few as 1,000 or

Q&)so wild adults rveturn to the Sactramento system annually. Spring-run chinocok
X salmen are not protected under tha Endangsyed Specles Act at the present time,

~—
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This study focuses on fisharles problems at and near Daguerrs (or Daguerra)
Polnt Dam in the lower Yuba River. A numbar of si{gnlificant challenges to Yubs
River fish populatians are not addressed ln thils report. These problems are
datailed in the Lowey Yuba River Fisharies Management Plan (CDFG 1991}, and
include: decreased straam flows; increased water Ttemperatures a$ i rasull of
decraased flswa: rapid or short-tarw varfatien in strean flow, which atrands
fish and fish nasts; water quality; and need for coordinarion berween the
agencles using water for diversion and power generation- -lncluding Pacific Gas
and Electric (PG&E)} and the Yuba County Warar Agency (YCWA). Flaw
requizamants are critical for fish and other biota, and are the topic of an
ongoing casa before rha Stace Warar Resources Control Board {SWRCB) .

Geographical, Hvdrological and Historical §egting

The Yuba River drains about 1,340 square miles of the western slope of the ’
Sierra Wevada. The fourth largest of the Sacrasento River’'s tributariass, it
has an average armmual unimpafred runoff of about 2.4 mfllion acra-fast. It
tlows into the Feather River near Marysville, which In turn is & major
tributary of the Sacramento River. Tha resach including Daguerre Polnt Dam and
vicinity is charactarized by & gradiant of about 0.20 percent, with
alternacing ponls, runs and riffles. The river flows through a broad fleod
plain deminsred by gravel and cobble debris which is the result of hydraulfc
and dredge-mining for placer gold; a notable featura is the Yuba Goldfields.-.a
vast area of dradge ponds and pilas. The river has: an intermittent fringe of
riparian vegatation doeinatad by cottonwoods (Populus fremoncil), willows
(5alix spp.), alders (Alnus sp., sycamores (Plaranus racemosa), blackberries
(Rubus spp.) and other riparian aspecies. Flanking the river ara gently
roliing hills covered with grassiands and opan srands of oeks (Quercus spp.)
and gray pines (Pinus sabinlans) (USFWS 1993; CDFC 1991 COE 1990; RCE 1993).
Steep-sided sadimant rows have been built parallel to much of tha lowver river.

The Yuba River has bean altared by humans repeatedly during recent history
(summarized in Appendix A). Principal activizies have included: (a} hydraulic
mining and dredge mining for gold {Sumner and Osgood 1939); (b) construction
of dams with assoefated flow regulstion and barriers to fish movements: (c)
water diversions, primarily for agriculture, £rom March through October; and
(d} flow regulation for hydroelectric generacion,

The most prominent human-made feature {n the study area is Daguerre Foint Dam,
built {n 1903-1906 by the California Debris Commissfon to contain hydrsulic
nining debris; this debria created flocding, navigational, and other problems
from the Yuba River downstream to San Francisco Bay. The dam filled with
sedinent within 20 to 30 vears of completion, and currently has only a shallow
(generally less than 15 feet) pool extending abour 200 to 300 feat upstream of
the dam, and covaring about 3 to 4 acres at flows of about 1,000 cubic feer of
water par second (cfs). The dam serves no flooad control purpose (Operaticn
and Halatenance Manwal, Daguerre Point Dam, Army Corps of Enginears).

The dam consists of a concrete ogee spillway, with sloping concreta apron and
vertical concrate training walls perpendicular to the dam on each bank. The
dam (s 24 fest high from crest of its concrate spillway to the apron on the
downstream gide of the dam: the spillvay section Lirself is 575 feet long. The
dam is bordarad by concrete abutmencs and earth-£ill non-overflow sections.

7
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Fish ladders are currently located on tha north and south banks, on tha
landward side of the concrete training walls; the dam has & history of long
. _periods with inadequara or no fish ladders (Appendix B). Three wataer
diversion facilitles are &t or near Daguearre Pointc Dam, supplying wacer for
irrigarion, malnly of srchards, rice, and pestures, The rights to diverted
waters ls complex, and is administered by the YCUA, an umbrella agency sexving
many water ugsers. Herein, diversions will bs referred to by tha names in
copmon use!
* Hallwood-Cordus cana) diverts water at tha upstream surface of dam, on rhe
north bank. A maximum of about 650 cfs are diverted during the irrigation
=zanson, vhich Tuns from Apri{l through October (SWRCB 1591). CDFC opesrates a
f{sh screen during the period when the number of fall-run chinook juveniles
migrating downatream is at x peak. The fish screen is located In the canal
absut 1,500 feet from the dam: the scresn 1s a fixed V-shaped £ype. of ~
perforated aheec meral.
* South Yuba-Brophy system diverts watsr through an excavated channel from
the Yuba's south bank aboutr 1,000 feec upstresan of Daguerrs Point Dam.
Divertad watar infiltrates through a porous dike (gablon) designed to
exclude fish: tha 450 foot-long dike {s constructed of a wira-mash baske:t
fi)lled with rocks., The diverted vater then flows by gravity through a
tZansport ayated which uses excavared canals and pre-existing gold-dredge
ponds, while some water bypasses the dike and raturns to the river at the
dam via &n excavated channel. By agreemant with CDFG, at least 10 percent
of the watar diverted from the Yuba River must bypass the gablon scructure
to allow migrant fish anctering the diversion te return to the river. Ten
percent bypass flow has not slways heen met (Smith 1990}. A maxipum of
shout 350 cfs has bean diverted into the South Yuba-Brophy systsa in the
past, althouph the agreettant with COFG paymits 600 ofs o ba divarted.
* Brown’a Valley canal diverts watar from the norch bank of the rivar, shout
4,200 feet upstream of tha dam, at estimacted flowg of up to 100 cfs. Watar
euters an excavatad sfde channsl, from where it 1s puaped. This diversion
currently has no functional fish screen. An actempt to scraen the diversion
with a small reck gabion vei{r was ineffective, and diversiona mow bypass the
gabion and flow directly to the pump intakes.

A last hydraulie structure of note {s a dewatering channel dug to lower the
water level in the Yuba Goldfields area south and west of “the dam., This ditch
.collects subsurface and surface flows, and empties them intoc the Yuba River at
a point aboyc 7,500 feet downstream of the dam. Flows enter rhe Yuba via this
channel year-round, ranging from about 45 to 150 cfs at lower river flows
{({.2., less than 1,000 cfs ar Marysville), to 100 to 400 cfs at high river
lavels (i.s., greater tham 2,000 efs ac Marysville) (Smith 1990). The lower
flows in each flow-range occur whan water 1s baing diverced by the South Yuba-
Brophy system; this is bechuge of hydraulic connectiens betwaen the water
diversion aystem and ths devatering channel (Smith 1990: SWRCB 1991). 1In
December 1988 this chammel attracted at least ssveral hundred fall-run chinook
(Smith 1990}, and observers have noted substantial numbars in geveral
subsequent years. The velocfity, flow volume, and location of £he channel's
outfall combins to create an attraction to salmon. A screeqflnscallld to
prevent adulr salmon from entaring rhe oucfall has failed more than once, as
evidenced by adult zalmon observed in the Coldfislds in 1992 and 1993.

St [68] WdPbZ:90 86-50-%0

I —008040
|-008040



HETHORS

The Service has sought fnput from govarmmantsl agencies and non-governmental
organizacions with ewperfence and knowladge about natural resourca condlcions
in tha lowar Yuba River drainage, and with expartise in dams, fish lsddars and
wacer diverszionz, and how cha} affect flsheries. Principal groups consulred
were; CUFG, NHFS,/ﬁnd the Service; a cowprehensive list of crganizations and
individuals contactad Is in Appendix C. This report repressnts the biolegical
judgment of the Service, and is based upon our prcfessionsal experiencs, and
guided by the information provided by the exparts consulted.

Previous studles were an izporcant fourca of information s wall; princtpal
documents used {n report preparation ara lisred under "References”. BHecause
of tims conscraintz, the list of referencas is not exhsustive, but wa believs
it concalns che principal published reports on lower Yuba Eivar fisheries,

Service personmel visited the study area twice in March 13%4. On 22 March, G.
Falxa and §. Schosnberg surveyed tha river by cancea, from the Highway 20
bridga ts tha Hallvcod Boulevard access, a tocal of about 11 miles; all
relavant atructures and diversions were inapected on cthis trip. On 28 March,
G. Falxa visited Dagusrre Point Dag with 2 Fisheries blologixts from the
Servica‘'s Fishary Resource Offf{ce in Rad BLuff (J. Big Eagle and K. Browm),
who provided {nput on nesded atudies in the lower Yuba,

CONCERNE IDENTIFIED DORIMNC STUDY

Thae following discusaien f3 based on tha best available information, which in
many cages iz casual obmsrvation and general impressions. Rigorous fisld
studies mugt ba conducted In ordar to understand and evaluats the procescag
discuased balow before proceedipg with any majoxr changes to diversjons or
fishways.

Genexal Concerps

Several principal filsheries problems exist around Daguerrs Point Dam:
s dam-caused delays of upstresam migracion of adult zalmon and ateelhead,
including problans adult fish may have in locating and ascending ladders;
s concentrations of predsters, resulting in high losases of juvenile
salmonide: Sacramento squavfish (FPeychochellus grandis) ars the main
predators, but other fish species may be important. Polints of predator
concentration &ra pools abeove and below the dam, and diversion canals;
s loasas of juvenile salmonids into warar diversions (entrainment),
particularly into the unsereensd 3rown’s Vallsy diversion, and into the
Hallwood-Cordua diversisn when the serasen is net operating. Nene of the
diversions near Daguerre Foint dam have screens which mest standards
currently recosmended by the state of California (CDFG 1391; Appendix F);
» poaching of adult salmon at fish ladders and in vicinity of dam;
s the dam preventing amarizan shad from passing upatream in most yearsa.
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Thres additicnal cencerns pertain ro the encire lower Yuba River:
s gub-optimsl quality of spawning gravel habitat for salmonids, particularly
below Daguerrs Polnt Dam, and betwaen Englebright Dam and the Highway 20
bridgse. Availabla rearing habitat may also ba guboptimal;
s impacts of {nadequate and varying straam flawe, rasulting in high water
temperatures, stranding of fish, and exposura of salmonid nasts to
desiccation and delecericus tamperatures; and
s lack of dara on the status of spring-rTun chinook {n the Yuba, which
inpedes managsment efforts.

Passage mns Dagus
Adult salmonids and shad encounter Daguerze Point Dam during their upstrean
migracion to spawning areas. Factors which may {mpede or pravent their
passage above the dam include suboptimal laddar design and operation, sheet
flaew acrcss tha dam spillway confuging fish and obscuring ladder entrancas,
and poaching at the fish ladders.

V¥hile many salwen plgrate past Daguerre Point Dam successfully, delays atc dams
can be long enough (e.g,, up to 50 days at Red Bluff Dam: USFWS ]1988) co
significantly affect fich health and spavning. Fish dalayed at the dam may
chooss to spaun balow the dam rather than above (£, and fisherfes blalogists
have cbserved that spawning gravel quality appears batrar above the das than
balow. Use of suboptimal spawning habdbitac can impact fish populations by
reducing reproductive success. Passage problems at Daguerre Point Dam could
slso prevent spring-run chinook from reaching the cool water and over-summer
holding pools above the dam; fish trapped below the dam encounter sub-optimal
to lathally-varm water tamperatures and inadequate flows during the summer.

FPoaching of adult sgelmon at ladders and ar the base of the dam {3 wall
documantad by CDFG, and i3 a chronic problem. In the paar, poachars have
tampered with fish ladders to block passage and to senhance poaching success.
Any factor which delays sdult passage Into and through tha laddars will
increase selmon denaity fust below tha dam, vhich creates an attractisn for
poachers, snd increases Fish vulnerability.

Patsage problems exist at the figh ladders. Of major concern is the lack of
regular monitoring and adjustmant of ladders to maintain optimal flow through
ladders, snd to gpot and corréct prablams, For exampls, during a facility
inspection on October 30, 1992, FUS and NMFS pevsonnel chsarved that water
velocities appeared excessive at the 180-degree bend of the north-bank ladder.
They also observed a freshly-dead chinook femzle salmon outside this bend of
the ladder--likely a victim of poor passage conditions in tha ladder.

Ficth ladders are designed to operate effectively within a liniced range of
£lows, If flows are not within this range, hydraulic conditions in the iaddex
may prevent figch from locating moving quickly and safely through ths ladder.
Corps personnel {nspect Daguerrs Point Dam about twica menthly te mazintaln tha
dan and ladders. Flow criteria for optimal ocparation of the dam’e laddars
appear to be unavailable, and the ladders lack pauges co measiira flow thraugh
tham, Sinc¢e nelither guidslines nor gaugss sxist, current Corps policy 1a to
leave the gates controlling flow {nto fi{sh ladders wide opan atr all times, As
a result, fish passage conditions in the ladders may often be suboptimal.
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Evidance for the exlatence of passage problems is found in the ralationship
betwaen wincer flows and the distribucion of adulc fall.zun chinook above and
balow the dam (Figure 2). A smdller proporction of salmon apawnad shove the
dam during winters wirch higher fillows, based on fall carcass surveys conductad
by CDFG, This suggests thar padsaga at the dam la hindered as tacgal riwarc
flow fncreazas. Spawning distribution could alsc be affected by water
temperatures below Daguerre Point Dam, which tend to be cocler (and more
conduecive to spawnling) when the ‘iver flows are higher.

Two factors which may con:rthute!to passage problems ara spillway design and
the location of downstream entrancas to laddars, The dam producas sheet flow
across the length of {ts spillway. This flow attraccs adulc salmonids, which
have heen observed attempting tol ascend the dam {unsuccessfully). The
spillway configuration may alse tbncure fishway entrances, particularly during
high flows., Also, ladder entrant{as may not he optimally placed ro attracc
fish during higher-flow periods (normally Novembar-April), which colncide with
the upstrasm migration of fall-rum chincok and stealhead trout (Septembar
through Janusry foxr aalmon; August through March for atselhaad; Figures 3, 4).

The existing fish ladders are relacively swall, compared to ladders that are
currencly being designed for somd rivers, Ladder function and attraction te
fish wovement of adult salmon through ladders may be suboptipal as a resule of
poor hydraullcs which exist under sows flow conditions,

A last concern is that few American shad move up existing fish ladders; shad
require ladders with a lowar gradient and flow speed than do salmonids. Shad
axre not native to the Sacramento pystem, but have been well establi{ihed aince
the lare-1800"s, and ara the focus of a popular sport figshery.

eased P n [ovaas of Juvenila mon
Dams and diveysions are known ro éxpose juvenile silmon ta predation rates
unlikely to occur under natural cénditions (a.g., USFWS 1988). Causaes for
higher predation risk ac chesa =itea Include: (1) disorientation of Juvenile
by hydraulics at diversions, bypassas and dam spillways; (2) concencratien of
Juveniles by fishways and fish screen bypesses; and (3} creation of pacls
above and below dams, and at divaxsions, which provide good habitat for
gquawflsh and other predators, and which ares ofcren locared where
concentrations of disoriented migrant juvenile fish occeour.

Suspected problem sgeas for predation include!
s pools directly abeve and below Daguerre Polnt Dam attract squawfish;
* juveniles entering thea Hallweod-Cordua diversion sre reported to
experienca pradator congentraticns in the 1,500 faet of channel between the
daw and the fish acreen (Hall 1979; Kano 1987);
e fish entering the South Yuba-Erophy works encounter predatory fish in the
1.6 acre paol in front of tha rotk weir (Konnoff 1988). Exposurs to
predation hare may be exacerbated because up to 90X or more of the flow
ancering the diversion passses through the pabion, with the reat returning te
the river, Low velocitles and flowa sweeping past the gabion combined with
high flows through the gabicn may delay migrating juveniles in the posl,
befora they find the small bypass flov recurning to the river,
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Figure 2.

Spawning Location Ratio (Abcve/Balow Dam)
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Spawning distribution of fall-run chinook salmon i{n the Yuba
River Telative to Daguerre Foinc Dam, under different river
lavels. Data ts from period sinca New Bullards Bar Dam; river
conditions ware markedly different befere that dam's
construction., Comparabla deta was nor available for all
years. Spawning distribution is based en CDFG surveys of
selmon carcagses. Octohar flauws wvara chosen because upstreasm
salmen migration peaks Iin that month.

1983 *
-
1681 &
1997 & 1580 ¢
B 1880 »
- 1984 ¢
1991 &
» 1973 *
MORE Fi3d frawkiwd ARTVE Dan
WOk 1M IR NG BELDE Ouid
[ 18927 & #1974
1971 o 1uR e
B LoV FLOWR AREECTED MIGPATION \
- LADDER VANOAL 134 DOCLMENTSD
1 1 ] 1 ] | {
0 500 1000 1500 2000 2500 3000

Mean October river flow (c¢cfs),
at Marysville gauge

12

Lidir:09 86-re-S0

I —0080414

|-008044



Figure 3,
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Hean monchly flousfac selected U.5. Gaological Survey gauge
statlons on the lewer Yuba River, California: Smarewille
(asrimatad unimpaitred flows far warer yeara 13921-1983); belaw
Englebright Dam (ippaired flows for water years 1969-19%88), and
near Marysville (i£pnirad flows for waCfer yaars 1569.1988).
“Unimpalred"” refers to flows in sbsence of daws or ocher
ETIUCTUTAS affec:!ﬁg flow, Sourca; CBFG 1991.

L

E :

v 1 'l L] 1 1 ] 1 I 1 L i
+23) tov  Dec Jgn Feb  Wor Apr Moy Jun Jui Aug Sew

PrIST
0O taimpgired *  Below Engledright @  NMNear Marysviile
; :
i
5
f
'
i
: 13
!
i
MBZS:11  86-G0-GO.
|l —008045

|-008045



Flgura 4,

Life history periodicity for fall- and apring-run chincek salnan.
staeslhaad troue, and Amexican shad in the lower Yuba R.'wel:. - :
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Some juvenile fish leave the river and entar diversion canals or pipes; among
fisheries blologlsts oftan refek to such fish as "entrained”, Fish scresns
are designed to prevent entral pent, as entrained salmonids ara effectivaly
dead. losses {nto diversions Erc potentially subatantlal, particularly
because divarsion season coincifles with tha downscream migration of young
chinook azlwon and steelhead (thurn 4y, The CDFG (1991) concluded that
losses of {uvenile salmonide scéuxr at the Erswn'’s Valley, South Yuba-Brophy,
and Hallwsad.Cordus water diverpions. In that reporc CDFC also recommended
inatalling new "state of tha art* fish screens, diractly on tha river, ac all
three diversionas, !

Entrainment problem aress inclu&a:
e Brown’s Valley diversion, although small, {s unscreened and causes unknown
fish lossas. '

» Hallwood-Cordua fish screen {s operated only during the estimated peak
pariod for downstream nigrazi&n of juvenile fall-run chinook, which
typically is about April through Juns. Periods occur when water iz diverted
but the scresn i3 not operated: soms salmon and steelhead juvenilas migrate
during thase timea, and thoss which enter the di{version ave lost.
s South Yuba-Brophy gablon wefr: its effectiveness in excluding juvenile
salmonids has bean disputed (Konnoff 1988; Smich 1990; CDFG 1991; SWRCH
1991; Cramer 1992). Recently-emerged Fry may ba able to pass through the
screen, but most fall-run salnon fry emerge outside tha diversion season;
however, steelheasd and spring-run chinook emerge as late as June.
* Yuba Goldfields dewatering channel; juvenile salmonids aze sometimes
trapped or strsnded {n the maze of interconnacted channals and pools (Saith
1990)., These juveniles probably hatched from adults which spawned in the
Coldfialds, but may hava entered tha Coldfields via tha outfsll. Adule
fall-run salmon have enterad the Coldfialds {n many recant years (s.g.,
1992, 1993}, in spite of attembts to screen tha outfall. The Service is
concarned that spawning and rearing conditions in the Goldfialds ars poor,
and Inadequata for the large number of adult salmon vhich sometimes snter
the arsa. Furtherwora, during high flows adults, Jjuveniles and £ry may be
entrained into the Scuth Yuba-Brophy canal from the Goldfields channel.
sica a ] .

"Impingement® {s damage or death caused by striking or being pinned against a

gcructure, such as & perforated petal fish sereen, and can ocecur under certain

hydraulle conditions. Opportunlly for {mpingement exists on tha Hallwood-

Cordua fish secreen, but the consénsus of opinion is rhat this is probably not

a problem. Disorientation of ml{rating juvenils fish may occur ac tha

Daguerre Point Dam spillway. Whila spillvays can ba benlgn to downstreawm-

migrating juvenile salmon (Wilson et al. 1931), che fate of fish passing ovex

the Daguerre Polnt Dam spillway is of concern because the spillway design can
cause stable recirculacing curremts or "hydraulics* at the spillway basa,

Such hydraulics are likely to dlsorient fish, which would increass thair

vulnerability to ocher hazazda, such as predarory fish.
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Cumulacive Ju le Losges

Uhila loasas due to any singla cause af sny ona diversion may appear zmall,
the cumulacive effects can be substangial. Losses of migrating juveniles
could be subsrantial st any of several sfites. Studies on tha Yuba Rlver
auggested losses at the South Yuba-Brophy diversion of 40-60% (Konnoff 1588),
and observed losses at Red Bluff Dam and diversion ranged from 18 to 77 per
cent (USFWS 1988: Halleck 1983, clted in USEWS 1988). Losses observed in
these studies {ncluda loszaz to predation, fapingement, and entrainment; it is
difficult to {dentify sources of losses without studies mors datalled than
those made to dats on the Yuba.

Tha issue of Juvenile losseg I g serious ona, An avarage of abour 28 te 13
percent of the river’s flow s diverted at Daguerra Point Dam and nearby
Brown’s Vallay fntake during May and Juns, the peak perind vhen juvenile
salmen and stsslhead are sigrating downstream. The above figures are based on
average flow conditions, and should be viewad csutipusly. During years wich
below-aversgze rafinfall, diversions would take up to 75 percent of river flow
during thess same montha, if the existing minimue flow schedule ia followed.
Diversfons are psrmitted to take an even greatar portisn of the flow during
years when stream flow 13 50 percemt or leas of normal; under thase conditions
over 90 percent of flow could be diverted in May and June, bnscd on historic
dlverslons and minisum required flovs,

The magnitude of thesa diversions (s cause for concern. Studies algevhere in
California have found rhe numbar of migrating juvenilas entering a diveralon
canal to be proportional to the amount of flow divertad (USFWS 1988). For
exumple, £f 25X of the rivar’s flow snters a divarsion, one sssumes 25X of the
migracing fish alse enter tha diversisn. OFf thess, as few 22 half may raturn
to the river alive and well, at survival rates of 50X; thiz equals a net loas,
at- that single diversion, of over 10X of the entire migrating populaticn.

Even {f loases are lover at a diversion, thsy can bs substantial because 30
much of the total river flow antere diversions at and near Dagusrre Poinz Dam.

w_Gau
The i{nability to measure flows at Daguerre Polnt Daa has multiple lmpacta on
fisheriea. As discussed sbovae ("Adult Passage Problems*), laddar gzauges are
naeded to mafntain flows which maximize fish passaga through the ladders,
Also, tha operdating license for New Bullards Bar Dam states that mininum flow
tequirements for rhe lowsy Yuba Rivar shall bes messured "over crast of
Daguerre Peint Dam and through fishway"™ (FPC 1946). No gsuges exiszt to
weagure minimum flows at the dam--ainimum flows are instesd based on
maasurements at the Marysville gauge, located §.2 miles absve tha conflusnce
wich the Festhar River. Heasuremsnts hers de not represent flows at the
mouth, becauss about 10 diversions exist bslow the Naryyville gauge for
riparian water rights, The licensing agreement for Naw Bullards Bar Dam
states that miniauva flows at Daguerre Point Dam "shall be fn addition to
releases to aatisfy existing dowmstream water rights” (FPC 1966). Uhile
minimum-flow releases into the lowar Yuba include a small amount added for
astimated losszes balow the Marysville gauge, the actual anount ‘of thosa losses
fs unknown.
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Spec Skat

The following diacussion of fadearally-liated threacened and endangered spacies
should be regarded as preliminavy informarian, which che Service is providing
to asaist the Corps in consulfations apd/or preparation of any Blological
Assessmwent for the project, should ons ba desmed nocessary. The €orps’
ragpongibilities for such assesseents, and for compliance with sections 7(a}
and (c) of the Endanfered Species Act of 1973, as amended (Acr), are briefly
outlined in che attiched Appendix A. In addirisn, the Saervice recommends the
Corps review all of its responsibilities undar tha Act and the procedural
regulations governing interagenty cooperation under section 7 (50 CGFR 402).

Federally-l{sred Threatenad and Endangered Species

Specias vhich may occur in ths Yuba River Bagin Investigation project area are
listed in the Servica's 27 November 1992 letter to the Corps, which is
concained in the Service's FPlanning Ald Report on the curvent inveatigation
(USFWS 1993). That list included federally-listed endangerxed and cthrsatened,
proposed, and candidate specles (USFWS 1993). and i{ncludas:

wintcer-run chinook salmon (Oncorhynchus tshawytscha)--Endangered

bald eagle (Hallaocetus leucocephalus)--Endangered

Anevican peregrine falcon {Falco paregrinus anatum)--Endangerad

valley elderbercy longhorn beecla (Desmocerus callfornicus dimorphis)--
Threataned

glant garter snake (Thamophis gigas)--Threatensd

A discussion of federally-lisced species which nay cccur in the project arsa
csn ba found in rhe Sarvice’s Planmning Aid Report on the projact (USFWS 19%1).
Hovever, the status of geveral spacies has changed since the Service'’s
Novesber 1992 letter. For example, wintar-run chingok salmon are now listed
a2 esndangersd: this fish i{s naot known to spavm In the study area, but may usa
the svea pinimally (USFWS 1993). Alazo, tha Sacragenco splittail (Pegonichthys
macrolepidortus) fe a £igh which may oceur in the river, and which {3 currently
propesed for Federal liscing, Restaration affarcts that imvolve changss in
flow will need to be evaluatad with regard to Sacramsntoe splittail and the
Federally-llsted threataned delta smelt (Nypomssus transpaclficus). Delta
smelt cricical habitat has been proposed (Fedaral Regiscer 59, 832), and Yuba
River flowa may affect their habietat,

Saveral apecles which ara candidates for Federal listing may cceur in the
projact ares. Three plant candidate specles occur in upland habicat in the
Yuba Rivar watsrshed: Butta fritillary (Fricillaria eastwoodiae), Cedar Crest
allocarya (Plagifobothrys glyptocarpus var. modestus), énd Scadden Flac
checkermallow (Sidalcea stipularis). If any rastoration takes place away from
riparian arsas, surveys for these plancs species would be needed. Other
candldace specims are che northwestern pond turtle {Clemmys marmorata
aarmorata), which may ocenr in gquiet stretches, irrigation ditches or
backwaters, and the western spadefoot toad {Scaphlopus hammondi hammondl},
which may braed {n very gquiet backwaters, and use adjacent upland hablcec.

Tha fallawing discussion of bald eagles ts included hera bacause the Yuba
River near Daguertve Polut Dam may be {mportanc winter habirac for bald eagles,

1?
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Bald eagles are among the federally-lisred species which may cccur in the
study area. Bald eagles migrata through and winter sparsely in the Secramento
Valley, and obdervers have notsd as wany 2a 10 bald eagles along the river
during tha winter, {in the vicinity of Daguerre Point Dam and in the Yuba
Galdfields (R. DeHaven and D. Weinrich, pers. comm.). Salmon runs represenc
Important feod seurces for bald eagles; presumably the eagles are attracted to
the Yuba River by fall-run chinock salmen, Bald eagles feed mainly on fish,
and by scavenging on waterfowl and mammals. They genarally requirs lakes,
rasexvelirs, or fres-flaving rivars wich abundane £ish, and adjacent snags or
other perchas. Wnile restoration measures which increase fish populations
will 1ikely henefit eagles, the impact of regstoration measurss on bald sagles
and other listed species should be assessed during preparation of a Fish and
Wildlife Coordination Act report,

Scaca-listed Spaciea

State-listed spacies, including the Scate-threacened bank swallow (Riparia
riparia) may occur {n the atudy arsa; burrows which may have baen used by
this species were observed In a bank near Daguerre Point Dan during a field
visir {in March 1994, The CDFG should be consulted regarding this and other
State-listed species which may be impacted by resctoraticn activicies.

POTENTIAL RESTORATION MEASURES AT DAGUERRE POINT DAM AND VICINITY

The Service recommends that two types of vestoration pessutes be taken:
* Imzedfate maasures can ba implemented within months, at relatively smsll
expense (e.g., In the range of tens af thousands of dollars for mostr
measures), and are expected to banefit fish populacions.
¢ Long-tsrm measuras would be relat{valy expensiva and raquire subztantial
planning and design. Thase are expected to have substantial benefits to
fish populations and ather blological rasources.

Table 1 contains a summary of benefits and costa of some rastoration measurss.
The Service's recommanded option is removal of Daguerre Foint Dam.

er - 2} : va uerrs nc D
The Service recommends that removal of Daguerre Point Dam ba considerad
forsmost among major restorative measurss, becsuse dam ramsval provides tha
greatest opportunity for significant, lasting benefits to fisherias and the
lower Yuba River system as a whole.

Strong biological and financial arguments sxist for dam remeval. Tha
fisher{es problems asseclated vwith the dam are dascribed elsevhare in this
report. Almost unanimously, biologlsts and fisherfes engineers consulted
during this study statsd that dam removzl would be the besc restorativa sction
for Yuba River fish populations. Also, Federal fntersst and involvemant in
dem removal is rapidly inecreasing, as indicated by recent support by the
Secretary of the Interfor for allocating up to 315 million dollars in 1995 for
ttudies of dam Temovals (Los Angeles Times 1994). ¢

/
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Long-term restoration measures for the lowar Yuba Hiver are ceosely, and theirx
relacive biologicel banefits are noc known at this cime. While the benefics
of dam rsmoval are not fully known, removal would represent a wmajor step In
yestoring the river and its fisherias to a pre-dam state. Furthermore,
reamoval offers long-lascing restoracion banefits which could be amortized ovar
a very long time peried, while otrher rastoration actions typically raegquire
continued expenditures to malntain benefits, fn addition to the continued
costs of dam maintenance and cperation.

The Servica considers Daguerre Point Pam an obgolets erructuras which no longer
saervas its intended purpose of capturing sedimant--it {a full of sediment and
has been for decades, Thera appears to be no identiffable benefit of the dam
to the Corps, vhile removal would offer an opportunity to improvs the .
fisheries while avoiding maintenance and operation costs--expenses which nay
increase ag the dam pets older, and if the Corps i{mplements other measures to
restors and fmprove fisheries, ag deszribed in this documen:,

Benefits of dam removal would also be accrued by California Departmencz of Fish
and Cams, which for years hag provided parconnel to operate the fish scressns
at Hallueood-Cordua during water diversion season, and wardans to monitor tha
fish ladders at the dam for poachars. These ongoing costs weuld be graatly
reduced by dam removal.

Daguerre Poine Dam currantly serves as a diversion point for ssveral watar
districts, which have taksn advantage of the dam’sx presence to divert water.
The dam, however, was not dasigned as a diveraion dam, and to the Service’s
knowledge, the Corps has ne obligation to sarve these water usera, In fact,
Lt 13 believed that the operators of the diversion on the south bank have
argued in court that their diversion was "off Tiver“, and hence required no
Corps permit, Clearly, dan removal should bs coordinated witrh water-rights
holdars, snd sfforts made to assist them In securing alternative means to
divert vater. Fish-friendly technology exists for diverting water without a
dam, e.g., with screv pumps, or subsurface pumping with Rainey collectors. -

Should the dam be removed, sediments trapped bahind Lt could move downstream.
This might, ar least teaporarily, siter stream channels dynamics or water
.quality. However, the Service i3 not awars of any data on the sediments
trapped behind the dam. An early step fn analysis of dam removal should be to
conduct cors sampling and any other studies naeded to astimate the amount and
composition of ths sediments to be affected by dam removal. The rasult of
these studies should help guide decisions regarding the sediment handling,
Approaches to sediment handling might include: (1) removing sediments and
us{ng them to enhance habicat, a.g., to replenish spawning gravel in ateas
where gravel loss has occurred: (2) dredging a channal for tha river to pass
through the accunulated sediment, and allewing remaining sediments to
equilibrace durlng high flows; and (3) using sediments unsuitabla for habitat
snhancement as construction maverisl, e.g., as £ili.

f
Proposals to remove obsolete dams ara receiving positive attention becauss of
fisherfes and other benefits, Support comms from a diversity of governmental
agencies, including CDFG, the National Park Service, the Corps, and the Bureau
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of Reclamatien, in addicien ro wi#espread popular support. A number of dans
have been successfully removed by humans and by nature (Appendix E).

Seversl addiclonal restoration megsurea have been identified, in addiciaen to
dam removal: the flrst two maasurgs would be neaded only 1f Dagusrre Point Dam
remalns. These measures can be urldertaken azlone or Iin corbination:

Replace or upgrade fish laddara
The fish laddsrz may require changes beyond those described sbova undar

ediata Re rion urag. @ Corpa should {nvestigate what changes ara
necessary at Daguerrs Point Dam to ensure that fish passage {s “state-of-the-
art® relaclve to current standards for anadromous salmonidsa in the Pacific
Horthwest, wvhere tha vajoricy of wprk on passage dasigns has been done.

The invastigarion should use both piologlats and engineers to identify passaga
problems and solutions. The investigation should considsr options ranging
from altering current ladders, to pdding an addicional ladder mid-dam, to
completely replacing existing laddprs vith new ladders. The goal should bs to
permit fish to move upstream past Daguerre Point Dam with minimal delay and
infury. Ladders should provide efficient passage ovar cthe range of flows that
sommonly otecur inm the river, especlally when adult salmonids are migracing. A
suggested range of {lows might be frem 70 cfs (current minimum) co sbouc 5,000
cfs, based on mean monthly flows ffom historic records. Furthermore, laddar
designs should ba considered which parmit Anerican shad passage.

""l—fﬂ"?"‘ﬂ'rm"

Nodify dam ap{llway

Flow over the existing spillway may obscura fish ladder entrances, as well as
creating hydraulic conditions which could disoriant or atherwisea harm fish,
particularly juveniles. The Carps!should {nvestigate spillway modifications
to lessen thaze problams. Ona nod*ficatton would be to maotch tha spillwvay
near cach end of the dam, which coyld have the beneffcs of ingreasing
sccraction of upstrean wigrating fish to tha vicinity of tha fish ladder
entrances, as well as reducing recirculating hydraulics below cthe spillway.

Should new flshvays be constructed, the spillway may require ¢oncurrent
modificacions to permit greacer corftrol over tha flows entering the fishways.
Praferadbly, new fishways would be designed to accommodate mest or all the
river's flow at lowar flovw volumes. '

Replace fish screens with sctate of prt screens., Desirables features of screens
includs:
* placemant at the point of diversion in the river., to minimiza axposurs of
Juvenile £ish to pradators;
¢ screens vhich mest Federal and State criteria for approach and awaaping
velocities, screan dimensions, anf screen porosity;
* structures placad in-stream to freate flows which direct fish away from
tha diversion entrance; and
* optimal design of fish bypassss

Examples of stata-of-tha-art screenf are provided {n Appendix F.
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Explore habirat enhancement opporturiities algewhere (n the lowear Yuba

CDFG (1991) discusses habirar {mpravement in the lower Yuba. Heasures to

consider include:
s transpott spawning-quality gravel to the reach batween Englebright Dam and
the Highway 20 bridge, to raplace the upstream sources of gravel recruicment
which that dam cut off. The quantity and quality of spawning gravel has
declined in thia reach, and perhaps alsewhere, ailnca construceion of
Englebright Pam (CDFC 1991; Wooster ond Wiclkwlire 1970). It may ba besr to
place graval just below the Narrows, se as to not alter the large pools in
the Narrows, where spring-run chinook are belleved toa spend the summer,
s minimlze gravel extraction operations within the lower Yuba River
flocdplain; gravel extraction can remove imporcant spavming substrate, as
wall ag sltering river channel hydrelegy. :
+ manipulate hablrat of Lustrcam sida-channels to lmprove juvenils rearing
conditions,
s sxplore habitat enhancement in tha Yuba Goldfialds, although blologfsts
strongly dissgree con whether the Goldfields provide good salmon habitat, or
ars a biolegical sink. Also, ongaing ownership d{sputes in the Goldfields
could complicate mctions there,
+ remove or met back the tall sediment plles and training levess vhich
parallel much of the river channel, These banks typically rise at angles of
40 to S0 degrees, constraining ths river channel. Hoving thesa walls could
benefit salmonid fry and juvaniles by increasing the amount of broad flat
gravel baxrs used a5 rearing habitac,

diate Regto o epsuresx
Develop and implement gufdelines for flsh ladder oparation
Cuidelines should bhe established and implenenced for tha cperation and
maintenance of the Daguerre Point Dam filsh ladders. It is the Service's |
undarstanding that the Corps is responsible for actual malntenance and
cperation of Daguerre Point Dam ladders; thus, the Corps should take primary
.responsibllity for the guldelines, in consultacion with the CDFG, NMFS, and
the Service, We recommend that the Corps zhould take any actions needed to
operate and malntain ladders {in conditions optimal for fish passage.

Appendix D provides an example of the elements the Serviee would like to see
included tn such guldelines,

Inacall gauges to permit flov messurezents at Daguerra Foinc Dam
Appropriate cperation of the fish ladders would requirs the inatallation of
geuges to measureg flow through each ladder. The Service recommends that tha
Corps affix scaff gauges to: (1) che upstream vertical face of the dam; (2)
inside each fish ladder near the upstream end {i.e.,, on elther side of the
gated or exit orifice); {3} the upstream and downstream surfaces of tche
entrance {il.e., downstream) orifica for each ladder. The first two gauges
would allew ealculacion of tha water voluma entering each ladder, when
combined with dats on tha size of exic orifices, Cauges at each entranca
orifice would allow monitoring the attraction dischatrge at esch ladder.
Finally, gauges should be placed for easy viewing by maintenance personnal,
and surveyed and calibrated to a common datum.
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Inprovements ro Flxh Screen at Hallvood-Cordua Diversion
Because of high operating costs, the sereen cannat be operated ar all times
when juvenils salmonids are migrating. The mwajor factor llmiting effective
operation of this screen iz thé naad for continuous attendance. The screens
need attendance for 2 raasons: the screena need to be manuwally cleaned, and
the fish must he manually collectad and transporred in a truck back to the
river. Short-term improvements, which can be accomplished quickly and fairly
cheaply, wauld be:
1, Bring electricfty lines to the screen, and inscall electric-powersd,
automatad screen Clegnsrs,
2. Inscall a bypass pipe to return fish directly t2 the river from the
scraen, thus avoiding poceneially harmful fish handling. The bypass should
be designed to have hydraulics which are fish-friendly, and co return fish
to the river in & way that minlmlzes predator exposure at the pipe ouclet
(for suggestions and sources for bypass designs see HDR Engineering 1993),
3. Regularly monitor and maintain the screen. This might ba done mosr
efficiently in conjunction with fish ladder maintenance visits, during the
times when adult salmonid and juvenile migraclon ceincida,

The greatest benafit of thase modificarifons is that the screen fac{lity coculd
ba operated without consrant attendance. As a rasult, it could ba operaced
throughout the diversion season, which would avoid tha losases which now occur
when the screen 1s not aperated,

Install scraens at Brown's Valley and other unscraened divarzions

The Brown’s Valley diversion is unacceptable from a fisheries viewpsoint--tha
diversion should have a modern, effactive fish-axeluding dewvice. Creative
alternacives could also be explored, such as the disctrict ctaking its watex
from the Hallwood-Cordua diversien, which is scresnad. The latter cansl is,
in places, within 700 feet of tha Brown's Valley canal.

All Yuba River diversions between Daguerre FPolnt Dam and the river mouth
should be inventorfed, and evaluated for entrafnment problema. The inventory
should identify ownership, location, and volume and timing of diversions, as
t+all ae options and opportunities for reducing sntrainment.

Taks measures ta rsduce attrsction of fish to existing diversions

The inlsts to some or all diversions may be amenable to simple modiffcations
which would tend to wmove juvenile aalmenids past the inlezs, Keeping them in
the main river stream. Screen experts sgshould be consultsd for this work,

Coordinate rastoration and enhancemsnt sctivitias

The Corps should consult and coerdinate with other parties active in
restoration in the Yuba watershed. This includes CDFG, local water agenclas,
PGAE, Corps, NMFS, Service, and private sports fishing groups,

Restoracion $chedule

The restoration effort could ba accomplished by the Corps using the following
stepwise procass:

l. Inscitute the Inmediage Restoration Meagures, described above, and
analyze the benefits of Long-Term restoracion measures to determine
appropriate next steps, focusing on dam removal as the preferred option.
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2. Deslgn a plan for dam removal;
or, should dem removal nor be pursued as a flrst course of actlon:
Conduct biological studies to {identify long-tarm restoration sptions
offering the graatest beneflt to ficheries and othar rascurces,

3. Remove Daguerre Poinc Dam;
or, if dam removal was found not feasible:
Choose and implement other long.tarm restoration measuras.

The imnediate measurea can be accomplished quickly, at relatively low cosr,
and have 2 high likelihood of providing subatantial bilological benefits.
These measuras can {(and should) bes enacted as soon az possible, :

While the {mmediate measures are being undertaken, more substantial
restoration measures should be investigated. The Service believes that the
feasibility of dam removal should be emphasized in studfies of long-temm
restoration mesasuras., The Service zlso beliaves the sualyses should raflect
the fact that dam vemoval offers restoration benefits in perpetulty, vhile
other rastoration options would generally require regular attention, in the
form of maintenancs and operation, to malntaln thefr rescoration beneflics,

The regoval of Daguerrs Peint Dam would best rectify the plethora of problems
Identified by experts. However, should the Corps focus on long-term
restoration measures other than dam yremoval, case studies should pracede
choosing specific rastoration measures. This recommendacion Is based on 3
facts: (1) long-term resteration options required substantial and coscly
construction to improve fish passage mnd reduce fish losses; (2) thare ig
minimal data on the specific effects of Daguerra Point Dam on fish passage
{upstrean or devmnstream), and limirced dace on fish losses at diversions; and
(3) funds are always limited, so wisza choices will hava te be made. Thus, the
appropriate first step is to conduct diologi{cal and engineering studies
des{gned to gquantify spacific impacts of the dam on fish populations, and to
{dentify apprcpriate massures to reduce those impacts. The reasults from theme
studies would gulde long-term restoration measures, which could include any of
the measurss contained in this repott, including dem removal,

Elshearies and Ralated Studiss

A3 described abovs, an appropriate restoration neasurs ia to daszign snd carry
eut studies of the affects of Daguerre Point Dam on anadromous fisherlss.
Research Coplice are listad below which would identify Yuba River fisheries
problems asscciatsd with Daguerre Polnt Dam and vicinity,

Factors affecting upstreanm passage of adults 2t the dam., Studies would focus
on the effectiveness of fish ladders in actracting and passing fish under
different flow conditiong, and address questions including:

» how do fish behava when approaching the dam and Fish laddars?

* doss the dam delay or prevent adult passage?

» what are hydraulic conditlons below the dam and in the fish ladders, and

what can he done to improve passage?
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Factors affecting downstream passage of juvenile salmonids, Topics to address
Include;
s what praportion pass through ladders, cover spillway, Into diversicns,
relacive to flows?
» what are losges to predaction by sguawfiah and eother fishes, and do
disorientacion or other factors contributas to praedation losses?

Entralnment losses of juvenile sulmonid at warer diversicns.
» what are losses at Brown's Valley diversion, and at smaller unscrezgnad

diversions downstrsanm?
» whar are entrairuwent losses at tha tiallwood-Cordua divarsion and,

particularly, the South Yuba-Brophy diversion and all of its assocclated
channels and atructures (e.g.. channels leading te and from waeir)?

Fate of zalmon entering the Coldfields dewstaring channel outflow.
» what is fata of adults entering the outflow channel? 1Is thare adequsre
gpawning habitat for them?
» what {3 fate of juvenilas spawned in the Gonldfields system?
s does the ourfall flow attracr juveniles; if so, wvhat ic thafe fate?

Hydrology, gaomorpholegy studies.
* hov would dam removal affact hydrolegy, gecmorphalegy, and distribution of

sadimenta, Including spawning substrate?
» vhar i{s the quantity and quality of sedimants trapped beahind cha daa?

s vhat optiena exist for removing or otherwise managing the sedimencs
accumulated behind the dam?

» vhat is tha current and future statuz of salponid spawning and rearing
habitat on the lower Yuba River?

PRELTMINARY COST ESTIHATES FOR RESTORATION MEASURES

These estimatas sre provided as veary vrough approximations of the costs which
might be invelved for different reatoration measuvea. Sericus conaideration
of any of tha following restoration msasures should ba preceded by the
fisheries studies outlined above, and should employ technfcal sxperts to
design detailed restoration plans and estimata costs for those plang.

Repowv, !
Estigates for recancly propesed dam remcvals have ranged from undar 5 million
dollars to mors than §100 afllion, for dams much larger than Daguarre Pofnt
Dam (e.g.., the Bursau of Reclamation eatimatss $5 nillion to remove Savage
Rapids Dam, an izrrigation dam on the Rogue River messuring 39 feat high and
380 feer long; rough estimates range from one to several million dollars for
teaoving Rindge Dam on Malibu Craek i{n southern California, 2 concrets das 100
feet high, and 95 to 175 fest wide; see Appendix £ for mors examples).

Costs of dam removal could be defrayed by creative planning. Cost-sharing
options may exist. Also, sediment trapped behind tha dam way be a valuabla
Tegource Instead of a diaposal problem. The Sarvica prafers the use of
suitable-quality sediments to replenish depleted spawning and rearing gravels
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in the lower Yuba watershed. For sediments unsultable for habitat
enhancement, the Corps might permir removal for construction or £ill; aales or
free removal of such sediment could reduce dam rameval costs. This appreach
has béen coensidorad in the proposed Rindge Dam removal (Appendix E), where the
coste of sediment removal may be reduced substantixlly by using tha sadiment
for local projects, e.g., as fill, gravel, and besch sand renewal,

Sediment sampling and analysls at Rindge Dam cost about $70,000, Savage
Rapids Dam studies have coat the Federal govarnment sbout $600,000-§800, 000,
plus cost-sharing by the lacal sponsor, which was largely provided as labor
(B. Hamilton, pers. comm.). Thess studies have Inciuded stages up to and
including preparation of an Environmental Impact report.

Fisheries Studies

The fellowing estimates are based primarily on information provided by the
Service's Red Bluff fisherles office:
s svaluate adult salmon passage past dam: $100,000
--research would use radiotelemstry
= evaluate prasdation on juvenila salmonids at and nesr dam: §130,000
--includes studies of predator abundance, behavior, and food habits
juvenile migration srudies: $150,000.
--enploy screw traps and possibles marking studies to moniter juvenile
migration
» evaluats hydrsulic conditions around dam: $50,000
--areas requiring study include divera{sns and associated screen
structures, Iin and around fish ladders, and the dam spillway
distribution of salmen spawning: $100,000
~-use both serial and underwater redd survey techniques %o docusent
spavning distribution abave and balow danm

New Fish ladders
A very rough cost rangs {s $10,000 ta $100,000 par vertical foot of rige, with

the upper end more likely for the best ladder design. AC a rise of abour 2%
feet at Daguerre Polnt Dam, and §30,000 per foot, a rough cost estimate is
1,25 million dollars per ladder.

Examples of receant ladder constructions/propogals includa:

Pool and Chutre design was recently used in plans by CDFG for laddsxs on Butte
Creek (designed to handls up to 300 cfu; vertical rise of about £-9 feet;
estimarad price of $300,000 per ladder. Ladders at Daguerra Point Dam would
need to handle greater flow volumes, and higher rises. At least four laddars
of this design have basn buile, including ons on Yakima River in Washington
State. This design allows passags of high flow volumes.

Ice Harbor design {3 used widely on Columbia River. This design pernits
passage of shad as vell as salmonidy, and i{s the design vhich iz probably the
easfest for all fish to negotiate,

-
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Flah Screean devices

= co3at ranges somewhpye between 51,000 to §$10,000 per cfs for diversions in
the ranga of 40-500 cfs (George Helse, CDFG; Jerry Big Eagle, USFWS)

¢ Une Ccst estimare for a new Hallvood-Cordua screen: §1 millien, or abeut
52,000 per cfs, bassd on 500 cfs maximum diversion (sstimace providad by the
Service's Rod Bluff offise).

» Une geod example which might be useful {s the screens at the Tchama-Colus=a
Canal, at Red Bluff Divergion Dam on the Sacramento River. It usges rotating
drum scraens, and was built by the Bureau of Reclamation to handle up to
about 3,000 cfs. Cosc was approximately 15 ailllon dollars, or $5,000 per
cfz. The screens at Rad Bluff have proven very effectiva in prevanting

entrainment (J. Big Eagle, pers. comm,} .
s Sae Appendix F for examples of recenc flah screen designs

Dam HModification

Ho price esrimate was mada for dam medificarlon. The Corps is much more
knowledgcable abouc the specific festuras and costa of dam conatruction, and
has bectter informacion on Daguerre Point Dam.

RECOMMENDATIONS

The Service recommends that the following measures form the nuclaus for
habirat restoration of the lower Yuba River:

L.

Iaplegent {mmediate messures to improva adulec passage at Daguerte Polnt

Daz. The following measures should be completad bafore September 1994,

vhen fall-run chinook galmon 4nter the river:

¢ davelop and {mplement guidslines for operatien af fish ladders arv
Daguerre Point Dam; and

s inatall gauges to permic flow measuremants at the fizh ladders and

2pillvay of Daguszze Polnt Dam; these are neceasary for propsr operacion

of fish ladders. Specific recommandarions for gauge placement are found

in this report.

Implenent immediate messures to reduce losses of juvenile salmonids into
diversiony at and near Daguerrs Polnt Dam. The following changes to
diversions would begt ba made before Mareh 1995, whan juvanile salwonids
hegin to migrate downstream: !

* bring olectricity lines to cthe fish screen ac the Hallwood.Cordua
diversion, and install elsctric-poversd automatad screen cleanaers;

e inscall a bypass pipe to return fish directly to the river from the
screen bypass. The bypass design should be fish-friendly:

* Install effective fish screens a¢ the Brown's Valley Ilsrigacion
diversion; and

+ consult with experts on ways to mcdify existing divarsion Inlats so as
to reduce the attraction ta juvenile salmonids, then modify the inlets,

Remove Daguerrs Point Dam. This action offers the greatest and most
securs long-rerm restoraCion beneflts to the river ecoaysrem, including
its fisheries. The Corps should take the lead in desizaing and
implemancing a plan for removing Daguerrs Point Dam,
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10,

. Determine the status of sadiments in the lower Yuba River. This is

{mportant to dam remeval, and to £{ah habitat. Studias should:

* essess the current and projacted starus of salmonid spawning and rearing
habitats in the lower Yuba River, “hoth wich and without dam removal;

« determine ths amount and composition of sediments which would be
affected by che removal of Daguerre Point Dam; and

¢ [dentify sediment managemsnt options should the dam be removed,
inciuding the use of sediments to enhance salmonid spawning and rearing
habitat.

Enthance spawning and rearing habitar as determined appropriate, including
placing appropriate gravel balov Englebright Dam to compensate fox
blockage of graval recrultument.

Request the Service to c¢onduct Fisheries studiea to Identify those long-
term rastoration optiona which offer the greatest banefit to fisheries and
other resources, Should the Corps decide against removing Daguerra Polnt
Dam at this time, thesms and engineering studiss would the guide the
gelection and design of appropriate long-term restoration maasuras,

lmplement one or more of the folloving long-term rescaracion measures,
should Daguarre Point Dam not be removed:

e wodify or replace the fizh ladders at Daguerre Point Dam with ladders
which provide efficiant passags over the range of river flows coamonly
oceurring {n tha river, especilally when adult salsonids ars migraring:
» xeplace existing fish screens on the Hallwood-Cordua and South-Yuba
Brophy diversions with structures placed within the river channel, and
vhich incorporate features to minimize juvenile losses to predation,
entrainment, and physical injury; and

« wodify the dam spillway to maximize fish laddsr efficiency, and to
minimize patsage problems for adult snd juvenils fish.

Consult and coordinate with other parcies active {n habitat management and
restoration in the Yuba wataershed. Tha success of Corps efforts to
restore fish populations may be anpliffed or diminished by other actions
on the river, such as those affecting river flows or spawning and rearing

habitat.for salmonids,

Collect sediment samples fros aress vharxe depositional zediments would be
disturbed by restoration measures, and analyze them for presence of
contaminants, and for the potent{al for remobilization. Contaminants
could be present in sediments trapped behind Daguerre Point Dam, because
extansive gold mining has occurred in the Yuba River watershed, and
because concaminants, especlally mexcury, are often assoclated with gold
processing,

The Corps should complete all aspects of Section 7 of the Endangared
Species Act of 1971, as amended, Including, but not liamited to:

(a) obtain, Ffrom the Fish and Wildlife Serwvica, an updated specias lixt
for the proposed project araa, becauss tha existing one la out of date;
(b) assess the pressnce of, and impacts to, threatened and endangared
apecias in the project area. This fncludes all listed spacies, with
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particular emphasis on bald esgles, valley saldarberry lenghern baetle, and
winter-run chinook salmon. Should any reatoration takes place awsy from
riparian areas, surveys for liacted upland plancs spaclies would be nassdasd,
{¢) consult with the National Marine Fisheries Service and California
bspartment of Flah and Game regarding the scactus of winter-run chineak

galmon in the projact area. -
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APPENTIX A
FEDERAL ACENCIES' RESPONSIBILITIES UNDER
SecTions 7{a) AbD {c} oF THE ENDANGERED SPECTES ACT

Secrion ?(a): Consultation/Conference

Requizes: 1} Fedezzl agencles to utiliza their authorities Lo carry out
programs ro conssrve endangered and threaccned spacies) 2} Consulfatfca with
FW5 when a Fedesal action may affect a listed endangaxed or threatened species
to inaure that any actien authorized, funded, or carriad out By a Fedaml
agency £4 set likely to decpardize the continued exidrence of listed spacies
or rasult in ths daseruction or adverss modificatiom af cricical hahitan. Tha
process is initiaced by the Faderal agency after determining the zction may
affecr a lintad species; and 1)Confarance with TWS when & Federal action ia
likely o jecpardize the continued existencs of a proposed sg:gies or resule
in dassruction or advarze modification of proposed critical itac. :

Sictiod ?(c): Biological Assessment - Major Construction Aclivily*

Requires Fadezal Agencies or thair desiguess to prapars a Riologileal
Assesyment (B} for major canstruction ageiviciay. The AN angly2es cha
.affects of the action’ on listed and propesed spacias. The process begine
with & Fedaral agency raquesting frem FW¥ a list of proposed and lisced
threataned mnd endangered species. The BA should be completed within 180 days
after itg iniciation (or within such a4 time peried as is murually agresable).
If the BA is not initiacad within 90 dayx of receipt of the list, the accuracy
of the spacies 1iat should be varified wich the Sexvice. No izxeveraible
comitment of rescurces is to be made duxing the 3A proceds which would
foreclesa reascnable and prudest slternatives to protect endangersd spacies,
Planning, design, and administrative ictions may proceed; however, no

consrruction may begin.

Ve recommend the following for imeluzien wichin tha BA: sn on-aita inspection
af the arsa to be affscted by the proposal which may include a detailsd survay
of the area te determine (£ the cpacies or suitable habitatc are prasentc; a
review of Yiterature and scientifie data en derermine species' distributicn,
hahitat needs. and othar biological reguirements: interviews with axperts,
including those within TWS, Stste conservation departmants, universicies, mnd
cthers who mxy have datx not yet publishad in scianeifie litaraturw: an
analysls of the effects of the propossl on the spscies in terms of irndividuale
and populaticns, including consideration of indiract effects of the proposal
on the species and its habitar; an asalysis of altermative actions considarsd.
The BA should doctoneat the zesules, including m discussion of scudy methods
used, any probleme encounterad, and other relevant informaticon. The BA should
conclude whether or not a listed or proposed species will bo affected.
complaticu, the EA should be forwarded to our office. ' R,

Upoa

‘A construction project (oxr gcther undertakicg having similar phytlcal
impacts) which im a major Federal acgtion significantly affscting the quality
ef the human eaovironment =y xafarred to in NEPA (42 V.5.C. 4332(2)C).

Iipffects of tha action® refers to the direct and i{ndireact effecta of an
acetion on the speciss or eritical habisat, together with the affects of other
activitias vhar ars intesrelated or incerdependent with that actioen,
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APPENDIX B: Chronology of events affecting the lower Yuba River watershed

1853-1909: Hydraulie mining in the upper Yuba drafnage removas an escimated
685 millton cubie yards of sadiment, 2 volume thac would fill a football field
ts a depth of 77 milea. Most of this washea into the lewer Yuba Rivaer,
raising the river bed higher than the strsets of Harysville by 1868. Over
time, tha river cuts a channel down rthrough the deposiced mining debris.

lare }BOO0's-pregent: Dredging for placer gold In the Yuba Goldfialds disturbs
roughly 13 square mlles of sedimant deposlts adjacent to the Yuba River, along
an B-mile reach contered near Daguerra Podinc Dam. HMost dredging accurred by
mid-1900'a, bur Yuba Matural Rescurced Inc, coperateas one dredgs in 1994,

1893: The California Debris Commission (CDC) is formed to prevent furthar
movenment of hydraulic mining debris inte Galifornia rivers. ’
1304-03: Barriexr No. 1 Dabris Dam is builrc by CDC 4.5 miles upstream of
Daguerre Foinc Dam, bleeking fish passage until washing ocut in 1507,

306: Da e Po am _bu . Crude fish ladders are builc, alsc.
ca. 1911: GDC issues a permic for diversi{on at Daguarre Point Dam (DPD) to
Hallwood and Coxdua Irrigation agencies. The permit states that the Federal
government is not l{abla for damage to divarsion works or operation caused hy
dam opsratisn, and that diveraion works shall nor {nterfare with Government
faci{lficies.

132): PGAE bhegins construction on Bullards Bar Dam on North Fork Yuba River,
for power generation; no fishways are builc to allow £ish passage.

1927-28: The fish ladders ac Daguerre Pofnt Dam wash out, at least partially,
1938: The fish ladders at Daguerre Point Dam are rebuilt, but ara poorly
dosignad; substantial modifications are made o the river’s "tralning levees”,
13933: Sumner and Smith repert on Yuba R{ver fisheries, recommending the
scraaning all diversions frem Yuba River, including Hallwend-Cordua diversion.
1341: Englebright Dam is complated by COE to control mining debris and
flooding, about 12.5 miles upstream from Daguerre Point Dam. About 230 feet
high, it completely blocks fish passage upstrean.

1950: New ladders are ingtalled at Dagusrre Point Dam, and passage improves.
1962: Yuba County Water Agency (YCWA) and California Department of Fish and
Gams (CDFG) sign sgreament establishing minimum flows for £ish. Minimum flows
e3tablishad at this time romain in effect in 1994,

196): Daguerre Point Dam and fishways are damaged in February floods.

1964: Within weeks of being rabuilt, DPD and northern fishway and diversion
canal are damsged by January floods: reconstruction is finished Ocrober 1965.
1963: New Bullards Bar Dam is completed on the North Fork of the Yuba River,
by YCWA, for water storage, flood control, and powver generation. Tha danm
increases the ability to regulate Yuba River flaws, Federsl funding (about
$18,000,000) for multipla-level watar outlets provides control of water
release teamperatura. The old Bullards Bar Dam {s {rundated.

1272: A fish screen and collection facility is first placed on the Hallweod-
Cordua diversion;: 1977 modiflicatione raduce losaes.

128%; COE modifies fish ladder on north bank to improva function ar greatsr
river flows; ladder on south bank not amensble te wodificacion.

1984: South Yuba and Brophy irrigatfom discricts, under agreament with COFG,
construct facilities on che Yuba River’s souch bank at Daguerre Point Dam, to
divert up to 600 cfs; as of 1994 about half this quantity is maximum diverted.
199Q: CDFG inatalls a new fish screen at the Hallwocd-Cordua irrigation canal.
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APPERDIX C: Individuals and crganizations contacced for this study

Californig Degt. Fish and Came
John Helson, Fisheries Biologist.
-15 currently responsibla for lower Yuba River flsheries
Cindy Watanabe, Engineer
-has baen lead {n Rindge Dam removal projact
George Helse: Hydraulic Enginear
-CDFG expart on fish ladders and screens, and on gravel issues.
-providad general input on ladder and screen designs and casts
Fred Meyar, Flsherles Blologiac
-worked on Yuba River fisheries for many years, but mot currently

National Mexrine snd Sports Fizheries

Marcin Whitman: Fish Passage Enginesr; Santa Rosa offlica.
-experc on fish passages structures; has svaluated fish passaga fish
passage at Daguexre Pointc Dam

Chris Mobley; fisheries expert; Samta Rozm office
-axpert of status of spring-run of chinock salmon

Us Fish dlife Service
Divisie %) ou
Randy Brown; Fish and Uildlife Blologist: Lewiston suboffice
-has studied Daguerrs Point Dam issues; provided imput based on work he
and Marcin WVhitman did on the lowar Yuba River
Richard DeHaven; Branch Chief, Corps projects
-has workesd on Yube Goldfields {ssues, and knows the lower Yuba River
Hark Gard; Fish and Wildlife Biologlst
-¢onducted fisherles research on South Fork of Yuba Rivar
Patar Lickvar; Fish and Wildlife Biologlst
-currently working on laver Yuba River, with raspact to flow lsasues
Tom Richardson; Branch Chief, FERC projacts
-works on Yuba River fisheries lasues
Gary Taylor; Fish and Wildli{fa Blologlst
sprovided background on effects of diversfons, and alternatives
Nerthern Central Valley Fishery Resourze Office
Jerry Big Eagle: Fisheries Blologist
-mede fiald visic to dam, and pravided outline and cost estimacas for
fisharies atudias
Matt Brown: Fisheries Biologlac
sworked with Mr. Big Eagle on study design
Richard Johnaon: Acting Froject Leader
Janes Swith: Project Laader
~conducted studi{es on Yuba Coldflields
Division L rvati
Michael Thabaulec: fisheries expart
-until recently worked for NMFS on Central Valley fisherles
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U.3. Rurepu of Reclamgtion
Boh Hamilten, Boise, ID officsa.
-1s tha Buraau’s laad person on studies of removal of Savage Hapids Dam on

Rogue Rivar, and of {lines Canyon and Elwha dams on the Elwha River

Consultants

Bi{l]l Mitchall; Fisherfes Bleleglse, Jonas and Stokas, Inc.
.conducti{ng ongoing studtes (1991-1994) of Yuba River flsheries, as
¢onsuleant to Yuba County Water Agancy

Steve Cramey, Independent Consulrant
+has consulted and conducted Llizmited ffisherles studies on Yuba River for

South Yuba-Brophy Irrigation discrice .

Universicy of fglifornia, Navis

Dr. Peter Moyle, Dept, Wildlife and Fisheries Biology
-expert on California fisharies, parcicularly Central Valley

G © ahin agt iiape

Bob Balocchl, Exac. Direcror
-represents a coalition of many sportsfishing groups, which hag been
involved in fisheriea {ssues on the lower Yuba River

iand. ¥
Stave Evena: conssrvation chair, Sacramento offica
-organizaction has no ongeing involvement in lower Yuba R.

ami'‘s B At t
Dan Shephard
-as wanager for the district, has experience with study leading to
proposal to remove district’s Savage Rapids Dam, and replacs daz with

pumps

o v {
John Mexz: Chair, Board of Dirasctoras,
-group is involved In Sagramente River, bur has noet focused on Yuba River

h Yub £ ague
Alan Scahler, Board of Dirsctors.

-local organization concerned with Yubz Rivaer rescurce 1ssues; contributad

obgervations of salmon In the Yuba Goldffelda chammel In 1992 and 19931,

H

Walter Cock, private citlzen, Maryaville
~proponent af a parkway along tha Yuba River from Englebright Dam to below
Harysv{lla; also concerned with Yuba Goldflalds Issues
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APPENDIX D: Sanmple fish ladder opcration guldelines

The guidelines should Includa the following elemants (daveloped with the help
of R. Browm, USFUS, and M. Whitman, NMFS):
Y. Daternine appropriate flows in ladders for best fish passapm,
2. Visit ladders frequently (preferably dally) during adult salmonid
migragion periods, to monitor and control ladder flows and debris
accumulation. Necessary adjustmenca and cleaning should ba periormed
whenever neaded, not once per year,
J. Permanantly affix staff gauges to (1) the Eace of the dam; (2) inside
both fish ladders neer to the upstream end ({.a,, on eirhar side of the
gated orifice or ladder exit); (3) the upstream and downstream surface of
tha entrance (i.e., downatream) orifice for sach ladder. Gauges 1452 will
allow calculation of rhe water volume entering the ladder, when combined
with data on size of exit orifice and water suxrface. Cauges 3 will allow
monltoring of attractfon discharge at each ladder. To he affective,
gauges alaa ghould be:
s placed for easy viewing by maintenance parsonnal.
s surveyad and calibrated to a common datum,
4. Maintenance parsoennel should keep a log of obsarvations and actlansz at
ladders, which ineludes:
» staff gauge heights befara and after any orlfice gate change .
any major Baintenancea that nesds to be perforned
any maior maintenance that ls performed
any minor maintenance parformed
any fish-ralated observations; a.g., dead fish ocuteide of ladder,
large numbers of fish using ladders, or large numbecs of fish wmilling
outside a laddar entranca
5. Remove, az poon &9 practicable, any debris which affects operation of
Fixh ladders er blocks frae movement af fiah thrsugh tha ladders. Minar
debris accumulations usually do net affect fish movement or laddar
speration.
6. Notify State and Federal fisheries agencies in the event that unusual
conditions are noted, such as many fish scacked below ladders, or if
maintenance should require an extended closure of a lsdder during a
critical upstream or downstream migration period,
7. Both ladders should not be closed at the same Cime. .
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APPENDIN E: Exanples of proposed and completsd dam ramovals

Lewiston Dam; Clearwater River, Idaho (eributary to the Snake River)
"Dan gdescriptlon: Concrete dam; about 35 fest high, 100 fest long
Agency: Corps of Engineers
Status: Removed In 1973 by cranea, with ginimal explosives
Raference; Willilams 1977 {analyzes saediment lssues)

Costz: unknown

Glines Canyon gnd ¥iwhe Dams; Elvha Rlvar, Olympic National Park, Washingcon

Dar description: Elwha Dam: concrete; 150 feet high, 450 feet long at
cxest, Clinas Canyon Dam: cencrete arch; 210 feet high, 270 feet wida at
crest.

Agencies: National Park Service; NMFS; Lowar Elwha $'Klallam Tribe
History: The 1992 Elwha River Ecosystem and Figsherles Restoravion Aet
d{rected the Dapt, of Interior to prépare a restoracion report of Elwha
River escoszystem, and to include & "definite plan" for removing the dams,
Status: Draft restoration report, released Sapt. 1993, concludes that
vewoval of damsz fs feasible, recommendsd, and would rastore ecaosystem and
fisheries vhile protacting needs of water users.

Referencas: The Elwha Reparc, 19%1.

Coat eatimates (in williona af dollara): Tocxl: §154-210; mcquiring dams:
930; dam removal and sedlmsnt managenent: $67-122; protecting waCar users:
§14-15; £ish and hablitar restoration: 515 afllicen; flood control measures:
52; and partisl removal/stabllization of medimants: 567-80.

Point Four Dam: Butte Creek, tributary co Sacramento River, California
Danz deseription: flashboard dam with concrete apron; abandoned frrigacion
diversion mtructurs
Aguncies: CDFG; Dept. of Water Resources; Vestsrn Water Canal Dlstrice
Statvs: ramwoved in July 1993, funded by CDFG
Reference: CDFG IFD (Inland Fisheries Division) Monthly Report, July 1993,

Rindge Dam (= Haliby Dam): Malibu Craek, scuthsrn Califarnia

Dag descripcion: thin arch reinforced concrete; 100 feet high; 95-1735 feet
wide; 11.5 feetr thick ac base; built in 1925 for frrigatian

Agencles: CDFG, supported by diverse group of agencles and organizaticns
Status: CDFC {m currently studying feasibility of removal,

Refarenca: Allen, 1993, '

Savage Rapids Dag; Rogue Rivar, Oragon
Dam description: about 3% feet high and 380 feet long

Agencles: Grancs Pass Irrigation District, Bureau of Reclamatioen, USFUS.
History: A Bureasu of Reclamation study found annual fisheries henefits
sceruing from dam removal to result in benefft-to-cesr ratlo of 2.52 to 1.
The irrigation district supports dam ramoval if federal funding can be
obtained for removing dam snd installing diversion pumgs.

Estimared cost: §5 mwilllon to remove Dam; up to $6 million to inerall and
power Irri{gation pumps, buy the dam, and cther costs.

Other dam removals are detafled in Wintar 19%0.
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APPENDIX F: Notes on Flsh Screen Déalgns

The following information was gathered during conversations with fisheries
bielogists and engineers, and from the literature. A particularly thorough
dlscussion can be found in;

HDR Engineering, Inc. 1993. Glenn-Colusa Fish Screen Improvements, Phase
B: Technlcal Hemoranda.

Many angled rotating drum scraens have been instzlled in lasc 20 years in the
Paclfic Horthwest, especially in the Yakima and Umatilla basina, Thay arse
generally considared the bast available methad where there are high debris
lozds. Most new screens are designed to mest an approach velocity seandard of
0.5 feet per gecond (fps). Generally O to 2X of bypassed fish are killsd or
descaled during passage. However, studies have found that the number of £{sh
recaptured downstream of screens after fntroduction above rarely sxceeds 951,
and {s aften less than 80X. Causes for loss include predation, passing
through seals of screens or over screens, and escaps upsrream {often juvenila
hatchery trout are used In studies, which are reluctanc to movs doewmatrsas).
This design has recently been Installed in the Tehama-Colusa Canal, ar Red
Bluff Diversion Dam on the Sacramento River, and has proven very successful;
this screan facility was built by the Bureau of Reclamation to handle up to
about 3,000 cfs, at cost of about $15,000,000, or §5,000 per cfs.

Angled fixged V-shaped screens have been used by CDFG at many frrigation
diverslaons, and are becoming more common in the Pacific Northwast., The
screens are elther of perforarad plate or wedgewire construction, with powered
brushes for cleaning screans of debris. This design is used for flows up to
at least 2,200 cfs. A good exanple for in-channel placemanc (e a2t Jim Boyd
Hydro Project, on the Usatilla River in Oragon.

The "Eicher™ modular inclined screan design can funccion at velocities of up
to 3 fps, measured perpendicular to the tereen. Recent des{gns, such aa on
the Elvha River {n Washington, have besn successful, with passage survival of
92-93X, depending on fish si{ze (bigger fishwbetrer survival). However, one on
the Umpqua River wag shut down dus te inmpingement losaes. Advantages of this
design include relatively low cost, insenaitivity to forabay warer lavel
fluctuations and feing, and lesser aescthetic impacts at the inersion.

Nodular Ineclined scraan construction is used mainly for hydroelectric
projects. This design {2 reported to be flexible over s wide range of incaks
designs and flovs; flows ¢f 5@ to 355 cfs were handled at one project. The

design can use high (2 to 10 fpe) water veleeciclies, and has parformed well in
laboratoxry taste,
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CHAPTER 1: SUMMARY

LOCATION

Malibu Creek drains lands in portions of the Santa Monica Mountains, the Simi Hills, and the
Conejo Valley. A number of different slope aspects of the Santa Monica Mountains are
included. The watershed is located in Los Angeles and Ventura Counties, some 33 to 50 miles
west of downtown Los Angeles. Flowing generally in a southerly direction, Malibu Creek runs
through Malibu Creek State Park before emptying into the Pacific Ocean at the beach town of
Malibu. The location map (Figure 1, Page 2) provides additional details.

The California Department of Parks and Recreation (Parks and Recreation) owns approximately
10,000 acres, or one-seventh of the watershed, making it the largest landowner. Malibu Lagoon
is home 10 a number of environmentally sensitive animal species and is the subject of a number
of ongoing habitat and water quatity studies. Malibu Lagoon is cne of only two significant
coastal wetlands remaining in Los Angeles County.

DESCRIPTION OF AREA

The Santa Monica Mountais rise steeply to the northwest from their base at the ocean shoreline.

Periods of intense precipitation and steep side slopes provide opportunity for rapid runoff during
the rainy winter and spring scasons. Annual rainfall varies from 12 inches near the coast to
22 inches along the crest of the Sauta Monica Mountains. Topography, surface cover, and rapid
runoff are features conducive to significant soil erosion and sediment-laden streams.

Historically, flows in the lower reaches of Malibu Creek ceased during dry periods, but some
tributaries maintained perennial flows. Discharge from an upstream wastewater treatment plant
and irrigation with imported water now supplements the natural flows. Flows as high as
33,000 cubic feet per second have been recorded.

While rainfall can be heavy from October to May, summer and fall moaths are hot and dry.
Temperatures are typical of the southern California coastal areas with mild winters and summer
teinperatures moderated by on-shore ocean breezes.

The availability of beach-front and ocean-view building sites have contributed to high property
values. An affluent community has been built adjacent to Malibu Creek at the upstream edge
of Malibu. Residents in this community have an interest in any impacts removal of Rindge Dam
might have on the area. '
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DESCRIPTION OF RINDGE DAM

Constructed in a narrow canyon about 2% miles upstream from the Pacific Ocean, Rindge Dam
was built in 1926 to store water for agricultaral irrigation on lands along the coast and at the
mouth of Malibu Creek. Heavy siit loads in the Creek resulted in sediment deposition in the
reservoir. By the mid-1950's, the reservoir was completely filled with sediment. The dam was
declared non-jurisdictional by the State of California in 1967. The dam is a concrete arch
structure 100 feet high with an arc length of 175 feet at its crest and 95 feet at its base. The
thickness of the dam at its crest is 2 feet and 12 feet at its base. It is reinforced both vertically
and horizontally with 60 pound per foot railroad rails. A gated spillway was built in a rock
outcrop adjacent to the right dam abutment.

The Rindge family, who originally built the dam, sold the property the dam is located on to the
State. However, the family still maintains an interest in the structure and its disposition.
Although Rindge Dam is on the National Register of Historic Places, the Rindge family has also
initiated efforts to designate the dam as historical by Los Angeles County.

The reservoir behind Rindge Dam was originally able to store up 1o 574 acre-feet of water.
Today, the reservoir contains at least 800,000 cubic yards of sediment.

STUDY PURPOSE AND SCOPE

Southern steelhead trout are the most jeopardized of all of California’s steelhead stocks. It is
thought that Malibu Creek historically supported runs of up to 1,000 adults; presently, the Creek
supports a self-sustaining population estimated between 20 and 50 adult southern steelhead. A
study (Franklin and Dobush, 1989) has shown that the steelhead trout population could increase
threefold if habitar upstream of Rindge Dam could be accessed.

Local fighery interests and the California Departments of Fish and Game (Fish and Game) and
Parks and Recreation are among the entities that hope to achieve self-sustaining natural steelhead
trout runs in Malibu Creek. In January 1994, Fish and Game requested assistance from the
Bureau of Reclamation (Reclamation} to complete an appraisal-level technical evaluation of
options for fishery restoration, particularly the removal of Rindge Dam and the sediment behind
it. This report contains the results of that effort.

While several alternatives for restoring the fishery are available and some are mentioned in this
report, removal of Rindge Dam and the sediment behind it was emphasized during the study.
Reclamation only addressed technical alternatives for dam and sediment removal and costs of
those alternatives. No atrempt was made to evaluate biological resources, determine impacts
upon them, or esilmate costs for any mitigation measures that may be necessary.

ALTERNATIVES CONSIDERED

Three methods of dam and sediment removal were considered. One alternative consists of
removing the dam and sediment from Malibu Canyon through mechanical means. Sediment and
dam rubble would be hauled out of the canyon to an undetermined disposal site. Another
alternative would involve moving the sediment downstream to an engineered landfill site along
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the Creek. The third alternative would entail removing the dam in segments and allowing
natural Creek flows t0 move sediment downstream. Each alternative is described in detail in

the following chapters.

Other options for promoting the re-establishment of steelhead trout access to habitat upstream
of the dam have been considered by other agencies. Fish ladders, lifts, and flumes; a V-notch
in the top of the dam: hydraulic dredging (natural and artificial); and a V-section on one side
of the dam were all considered, but were not pursued. These alternatives, along with the
reasons for their elimination, are briefly addressed in this report.

During the course of this preliminary investigation it became apparent that there was a
discrepancy on the amount of sediment deposited behind Rindge Dam. Reclamation originally
calculated a quantity of about 1,600,000 cubic yards, while a State contractor estimated a
quantity of 801,500 cubic yards. A description of Reclamation’s computation methodology and
a comparison with the contractor’s numbers are included in the Appendices.

Although the volume of sediment is critical to determining an accurate cost estimate, existing
data are inadequate to provide a specific quantity with appropriate confidence. Given this
dilemma, one of several approaches could be taken. The high number could be used to provide
an upper limit to estimated project costs; a number in the middle of the range could be used as
a reasonable average; or the low number could be used because actual on-site drilling has
supported calculations that led to that estimate.

At the request of Fish and Game, the lower number was used in this report. Reclamation
drawings and calculations were adjusted to accommodate this request. However, this adjustment
does not constitute Reclamation’s endorsement of the lower number. The discrepancy points out
the necessity of additional field investigation and verification. If the project is pursued,
Reclamation recommends a more detailed engineering effort, including a task specifically
designed to verify the sediment quantity.
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CHAPTER 2: ALTERNATIVE #1

MECHANICAL REMOVAL OF DAM AND SEDIMENT
FROM THE CANYON

DESCRIPTION

This alternative consists of mechanical removal of the dam and all sediment deposited in the
reservoir. A {emporary haul road into the canyon upstream of the dam would be constructed.
To divert flows away from the construction site, a temporary cofferdam and bypass pipeline
would be constructed. After blasting the dam In segments, concrete and sediment would be
hauled to an off-site disposal.

The temporary haul road would be built at a 6 to 8 percent grade from Malibu Canyon Road to
the top of the existing sediment. This access road would be widened where it connects to
Malibu Canyon Road to improve the access of equipment and to allow a greater turning radius
for haul trucks. The amount of widening would depend on the type of equipment used for
construction and the direction the trucks turn onto the road.

A temporary cofferdam would prevent stream flows from entering the construction site. A
pipeline would convey diverted flows around the construction site along the side of the canyon
closest to Malibu Canyon Road and discharge water over the spillway. The pipeline would
consist of a 36-inch-diameter corrugated metal pipe with a thrust block constructed at cach bend
to resist forces. Drawing No. X-LC-214 (Page 6) shows the proposed location of the haul road
and diversion pipeline.

The dam would be removed by blasting in 10-foot lifts, or vertical segments. A trench would
be excavated along the upstream face t0 a depth of 20 feet. The trench would be 10 feet wide
at the base and slope back to daylight at a slope of 1:1 (1 foot horizontal to I foot vertical).
Holes would be drilled into the dam at an angle as shown on Drawing No. X-LC-217 (Page 7)
to blast the appropriate lift. The concrete blocks would fall into the excavated trench for
removal by the contractor. The contractor would be required to minimize the amount of
concrete and rubble falling down the face of the dam. Any reinforcement (i.e., railroad rails)
would be removed by cutting and hauling to an approved landfiil.

[t is anticipated that the contractor would use self-loading scrapers and bulldozers to transport
sediment to a movable conveyor belt to fill bottom-dump trucks. Restrictions at the site would
necessitate the use of smaller than normal self-loading scrapers, (i.e., 11 cubic vard capacity).
The self-loading scrapers would excavate sediment and pile it at a point near the center of mass
of the sediment as shown on Drawing No. X-LC-214 (Page 6). Bullldozers would separate
larger rocks from the pile and push the remaining material into a movable conveyor belt feeder.
The sediment would then be conveyed to trucks to be hauled out of the canyon, via the
temporary haul road, to a designated disposal site.
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SEDIMENT QUANTITY
Fish and Game contracted with Law/Crandall, Inc. to conduct a geological investigation of the

sediment located behind Rindge Dam (Law/Crandall, 1993). From this study, Law/Crandall
estimates that there is 801,500 cubic yards of sediment.

DISPOSAL OF MATERIAL

The following three sites were identified as potential locations for disposing sediment:

1) Malibu beaches located approximately 2 miles from the project site; 2) Calabasas Landfill
located approximately 10 miles from the project site; and 3) a fill site approximately 1 mile
downstream from the dam.

If the material meets sand specifications (material containing 70% sand or better), the California
Coastal Commission prefers that the portion of sediment classified as such be used for beach
nourishment. However, to use the material for this purpose, permits from the California Coastal
Comimission and the Army Corps of Engineers must be obtained. The concept of using the
sediment for beach nourishment is ideal because material at an unwanted site (Malibu Creek)
would be moved to a site which would greatly benefit from the material (Malibu beaches).
Based upon the geclogical report completed by Law/Crandall, the chances of using sediment
located behind Rindge Dam for this purpose are very good. The table below (reproduced from
the Law/Crandall report) presents the estimated volume and percentage of the total volume for
each material type:

MATERIAL YOLUMES .

i SEDIMENT TYPE VOLUME (yd®) o % TOTAT
Silt and Clay 123,000 16
Silty Sand and Sandy Silt 276,000 34
f Sand and Gravel 339,000 42
Cobbles and Boulders 63,500 8
Total Volume 801,500 100

The Calabasas Landfiil has confirmed that it will currently accept the material at a rate of $22.24
per ton, but this figure is likely to change as the amount of mud slide waste material in the area
decreases. Eventually, the landfili will accept fine clay material from the reservoir site at no
cost to be used as a protective cover for refuse. As shown above, Law/Crandall estimates
123,000 cubic yards of material will be available that is suitable for protective cover.
Disadvantages of this site are that current charges make disposal very expensive and its remote
location increases transportation costs.
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COSTS

Costs associated with this alternative are listed by line items on Table 1 (Page 10). At the
bottom of the table, the jtem identified as "Additional items (+10%)" accounts for items not
listed because they have minimal impact to the overall estimate. The item "Unknown
contingency (+ approx. 25%)" accounts for items not estimated due to the preliminary nature
of this proposal versus a final design. Table 2 (Page 11) provides supporting information used
to arrive at the costs generated in Table 1.

The cost estimate in Table 1 is based upon Law/Crandall’s estimated quantity of 801,500 cubic
yards of sediment. Using this sediment volume, the estimated total costs would be
$17.5 million.

Two major locations were considered during this effort—the Calabasas Landfill and
Malibu Beach. The two locations have an 8-mile hauling difference. The cost estimate given
in this report reflects the longer hauling distance, which is the Calabasas Landfill location. If
Malibu Beach, located approximately 2 miles from the construction site, becomes the actual
location for sediment disposal, the revised cost estimate would be $11 million. The most
attractive scenario, then, is a sediment volume of 801,500 cubic yards transported to Malibu
Beach for beach nourishment.

Other beach sites south of Malibu are experiencing serious erosion problems and may be more
appropriate locations for beach nourishment operations than Malibu beaches. Use of these sites
should be investigated further during more detailed studies.

CONSTRUCTION IMPLICATIONS

Removal of sediment by excavation and hauling would create traffic congestion and delays on
Malibu Canyon Road. For purposes of this study, sediment hauling was assumed to be limited
to the hours of 9 a.m. to noon and 1 1w 4 p.m. to minimize traffic interference. Because of this
resiriction, the estimated time to complete the project is 2 years. Actual construction hours may
expand during certain periods of the year or during weekends. In that event, the construction
period would be shortened.

After removing sediment and dismantling the dam, significant amounts of vegetation would be
lost in what is now the reservoir area. Re-establishment of riparian vegetation along the
streambed would be required. Nuisances occurring during construction could be dust and noise
from equipment, which could be managed to minimize their significance.
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TABLE 1: COST ESTIMATE FOR ALTERNATIVES

AMOUNT in $1.000's

|

ITEM WORK OR MATERIAL QUANTITY/UNIT UNIT ALTHI | ALTH2 | ALTH3
PRICE
l Mobilization & prep wark For the lump sum of 1100 606 443
2 Clearing 32 /acre 725.00 23.2 23.2 232
3 Water for dust abatement For the lump sum of 250 250
4 Construct Access/haul road For the lump sum of 300
) Dewatening sediment in For the lump sum of 750 750
TESErVOoIr arca
6 Demolition of dam 4 200 / cubic vard 50.00 210 210 210
7 Remove, haul, dispose of 4200 / cubic yard 10.00 42 42 42
concrete waste
) Fumish and tnstal] diversion 5,000 / linear foot 46.00 230 230
ope
9 Excavate sediment 801,500 / cubic yard 2.38 1.907.6 | 1.907.6
10 Haul sediment 201,500/ cubic yard 9.24 7.4059
1 Mamtain aceessthaul road 801,500 / cubic yard 43.3
12 Mitigation at landfi]] Fer the lump sum of 500 500
site/rehab at reservoir
13 Recondition aceess road For the lump sum of 200 200
14 Construct maint. road For the lump sum of 2,000
15 Install conveyor system For the iump sum of 3,000
16 Convevor system O&M 2,400,000 / ton .24 600
17 Prep engineered landfill site For the' lump sum of 1,000
ALT#2 ALTHI
SUBTOTAL 12762.0 | 93188 | 29182
Additional [tems (+ 10%0) 1276.2 931.9 291.8
TOTAL FOR SCHEDULE 14038.2 | 10250.7 | 3210.0
Unknown contingeney {+ Approx 25%) 3451.8 25493 790.0
TOTAL ES%TED COST 17,500 12,800 4.000
- 10 -
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TABLE 2. SUPPORTING INFORMATION FOR COST ESTIMATES

TTEM COMMENTS Ref.
Mobiization and preparstory wark The C iy paidt to bring equipment to the sile and sel up construcbon cosRLONS.
Clearing It is necessary o remove VeEgetation before consmucticn operations begin. Estimated n
cquipment netded for this Lask includes & dozer with ball and chain.
Water for dust abatement Water is applied (o dry soil to keep undisrurbed dust partieles from entering the
amosphere. Water trucks are needed for this operaton. (Average of bids for similar (E3)
projects were ustd. )
Construction accesshaul roads Access/haul road is required o access the construction site. {Insufficient tepography
information for detailed earimaie: therefors, the cost for this ilem was inferred from
difficulry of tcrrain in the arca.}
Dewatering sediment in Water must be removed from the scdiment before the cantractar can remove the matenial
reservolr arca from the rescrvoir. {Geology report not avalable at time estimatz was prepared, cost
based on a proposed system of horizontal drains through the basz of the dam into
sediment in the reservoir area.)
Explasive dematition of dam The dam will be removed in segments by blasing. {Cost was pased upon a previous bid
item coat 1o blast the south tailrace retaining wall at Headgate Rock Dam. )
Remove, haul, disposs of Dispoal of concrete biocks frem excavated trench and hauling to a predstermined
Canerete waste disposal site. The cost was slighely increated 1o incorporate a lang haul distance. (The (1)
haul distance was assumed to be 10 miles.)
Fumnish & install diversion pipe 36-inch piputg will be used to divert mver flows around the canstruction site to allow the
tontracios o work in dry condiions. (The cosw assume piping, siorm drainage, 1))
corrugatcd metal 36" diameter, 12 gauec.)
Excavate sediment To excavale the s=diment from behind the dam, it was assumed that the contractor would
8¢ an slevating scraper with a capacity of 11 cubic yards and a haul distance limited to n

1500 feel

Haul sedirment

To haul sediment aut of Malibu Cantyon, & 16,5 cubic yard bottom dump trailer was
used, assuming a 10-mile round trip joumncy. {The price was increased by 17 percent for
iedicem maflc alone Makibuy Canvon Road )

(i

MMaintain accessshaul road

Tao coninue accese into and out of Malibu Canyon, the contractor wilk need to mainiin

the access/haul road by mowr praders, (The cost was based upon 2 1978 sost of 30.627
per cubic yard x 301,500 cubic yards = $21,640.50. Double the estimaies for flooding

reoayrs and 1993 costs.)

Addilional items

Mimor iems net covered in these estimaney because indrvidually they have minimal
impact on the Towl Esdmatcd Cost.

Unknown contingency

Iters not accouried for in these estimates due to preliminary nature of proposals versus
final desions.

Mitigation and rehabilitation
al reservolr arca

Following construction, the cantractor will be required to rehabilitate the reservorr area.
it is unknown af this ime the extent of reservoir area rehabilitation required; therefare, a
lump surn value was assumed.  Should this amount be insutTitient, the money set aside

under the unknown cost would cover the rematning amount of moncey required.

REFERENCES USED IN TABLE 2

(1) 1994 Means Heavy Construction Cost Data
{2) Extavavon Handbook by Horace K. Church

(3) Abstract af‘:'-ﬁs for Salti-Gila Aqueduct Reach 4 projeci

s

- 11 -

I —008086

|-008086



CHAPTER 3

IVE #2

AT

ALTERN

ENGINEERED LANDFILL IN
MALIBU CANYON

—008087

|-008087



CHAPTER 3: ALTERNATIVE #2

ENGINEERED LANDFILL IN MALIBU CANYON

DESCRIPTION

This alternative consists of mechanically excavating material behind the dam and transporting
it downstream to an engineered fill in Malibu Canyon, The existing access road to the
consiruction site would be reconditioned and a temporary cofferdam and bypass pipeline would
be constucted to divert river flows. A conveyor belt system would be used to transport material
to the fill site. The dam would be dismantled by blasting and the resuiting rubble would be
hauled out of the canvon,

The conveyor system would begin at 2 sediment removal site just upstream of the dam. The
first section of the conveyor system would be built on a steep incline up the canyon to the
Malibu Canyon Road. The conveyor would then follow the road to the fill site. This would
permit construction and maintenance without the need for a new temporary road.

The access road into the canyon abave the dam would need to be widened where it connects to
Malibu Canyon Road to improve access for equipment. The amount of widening would depend
on the type of equipment used during construction.

A temporary cofferdam would prevent streamn flows from entering the construction site. A
pipeline would convey diverted flows around the construction site along the side of the canyon
closest to Malibu Canyon Road and discharge water over the spillway. The pipeline would
consist of one 36-inch-diameter corrugated metal pipe with a thrust block constructed at each
bend to resist forces. Drawing No. X-LC-215 (Page 13) shows the proposed location of the haul
road and diversion pipeline.

The dam would be removed by blasting in 10-foot lifts. A trench would be excavated along the
upstream face to a depth of 20 feet. The trench would be 10-feet wide at the base and slope
back to daylight at a slope of 1:1 {1 foot horizontal to. 1 foot vertical). Holes would be drilled
into the dam at an angle as shown on Drawing No. X-LC-217 (Page 7) to blast the appropriate
lift. The concrete blocks would fall into the excavated trench for removal by the contractor,
The contractor would be required to minimize the amount of concrete and rubble falling down
the face of the dam. Any reinforcement (i.c., railroad rails) would be removed by cutting and
hauling to an approved landfill. "

A conveyor belt system would be constructed from the dam to an approved engineered fill site.
Self-loading scrapers and bulldozers would be used to transport the sediment to a conveyor belt
feeder. Large rocks would be separated from the material before feeding it into the conveyor
belt. At the engineered fill, the sediment would be spread by bulldozers and compacted with
water trucks and sheeps-foot rollers to achieve optimum compaction.

- 12 -
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Following its completion, the engineered fill would be landscaped to match the natural conditions
of the immediate area. Larger rocks removed from the sediment would be placed on the slepe
for erosion protection and natural vegetation {trees, grasses, and shrubbery) would be pianted
to enhance the appearance of the site.

DISPOSAL OF MATERIAL

Two potential locations have been selected for placing an engineered fill downstream of the dam.
The first location is approximately % of a mile downstream; the second location 1is
approximately 1% miles downstream. Because these two locations have gentle slopes and large
enough areas to easily blend material into the hillside, the engineered filf could be made—with
proper re-vegetation and earth placement—to look like a natural land form. The slope of the
engineered fill would begin at 3:1 (3-feet horizontal to 1-foot vertical), transition to 2:1, and top
out at a 10:1 slope. The base of the fill would be protected by large rocks and, to control
drainage, mid-size rocks would be placed to form natural appearing chanpels. Anticipated
landfill placement sites are subject to the California Coastal Act and, as they are also within the
State Park boundaries, would require State approval.

COSTS

The costs associated for this alternative are listed by line item on Table 1 (Page 10). Table 2
(Page 11) provides supporting information used to arrive at the costs generated in Table 1.

Cost estimates given in Table 1 (Page 10) are based on the Law/Crandall sediment volume .

estimate of 801,500 cubic yards, The cost estimate for an engineered landfilt in Malibu Canyon
is $12.8 million.

CONSTRUCTION IMPLICATIONS

Removal of sediment by excavation and conveying the material to an engineered fill would cause
minimal disruption to traffic on Malibu Canyon Road. An added benefit is that construction can
continue for longer periods of time, (i.e., 10- to 12-hour work days as opposed to 6-hour work
days) due to hauling limitations on the road. The estimated time to complete the —roject is
| year.

Since construction would cause a significant loss of vegetation in the reservoir area, re-
establishment of riparian vegetation along the streambed would be required. After project
completion, the conveyor system would be removed and this area restosed to natural conditions.
To minimize environmental disruption and alleviate the need for an access road in the lower
reaches of the canyon, compaction, earth moving, and rock placement equipment would be
winched down to the fill site from Malibu Canyon Road. Nuisances occurring during
construction could be dust and noise from equipment, but these could be managed to minimize
their significance.

S 14 -
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Disposal at a site within the canyon downstream of the dam would require coordination with a
variety of Federal, State, and local agencies. This option is less expensive and involves less
time to complete than other disposal options, but it comes with more environmental and aesthetic

concerns.
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CHAPTER 4

ALTERNATIVE #3

REMOVAL OF SEDIMENT
BY STREAM EROSION
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CHAPTER 4: ALTERNATIVE #3

REMOVAL OF SEDIMENT BY STREAM EROSION

DESCRIPTION

Under this alternative, the dam would be removed in 6 lifts over a number of years and sediment
behind the dam would erode under natural stream flow. After each lift, construction equipment
would demobilize from the canyon and the stream would be directed toward the dam. Natural
flows would transport the sediment downstream. Berms would be constructed to divert flows
away from construction crews.

To move equipment into the canyon for dam removal, the existing access road would be
reconditioned. The access road would be widened where it connects to Malibu Canyon Road
to allow haul trucks a wider turning radius. The amount of widening would depend on the type
of equipment used in construction.

Temporary berms would be constructed with sediment excavated from behind the dam to divert

river flows. River flows must be diverted so construction crews removing the dam can work

in dry conditions. After removal of half a lift, the river would be diverted to the opposite side
while the workers remove the remaining half of the dam. Drawing No. X-LC-216 (Page 17)
shows the project location,

The dam would be removed by blasting in 6 lifts. A wench would be excavated along the
upstream face to a depth 10 feet lower than the height of the lift as described by Drawing
No. X-LC-217 (Page 7). The trench would be 10 feet wide at the base and slope back to
daylight at a slope of 1:1 (I foot horizontal to 1 foot vertical). Holes would be drilled at an
angle as shown on Drawing No. X-LC-217 (Page 7) to blast the appropriate lift. The concrete
blocks would fall into the excavated rench for removal by the contractor. The contractor would
be required to minimize the amount of concrete and rubble falling down the face of the dam.
Any reinforcement, (i.e., railroad rails) would be removed by cutting and hauled to an approved
landfiil.

DISPOSAL OF MATERIAL

This alternative requires natural stream flows to transport sediment to the ocean. If flows do
not remove 2all the reservoir sediment in a lift, the siream wouild Pe rerouted to disiodge the
remaining sediment. It is possible that not all the sediment would move into the ocean, creating
depositional bars in the lower stretch of the river. A previous sediment transport analysis
(Trihey, 1989) verified the possibility of pools being filled by sediment when high flows are
cartying significant sediment loads. Additional sediment transport work would be necessary to
clarify potential impacts of this alternative.
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COSTS

Costs associated with this alierpative are listed by line items on Table 1 (Page 10). Table 2
(Page 11) provides supporting information used to arrive at the costs generated in Table 1
(Page 10).

Costs given in Table 1 (Page 10) are based on Law/Crandall’s sediment volume estimates of
801,500 cubic yards. ‘The cost estimate for removal of sediment by stream erosion is $4 miltion.

CONSTRUCTION IMPLICATIONS

This sadiment removal method could result in sediment accumulation in downstream pools that
would have to be removed by mechanical methods. Elevated stream sediment loads could also
impact aguatic species and, at this time, it is unknown whetber the aquatic life could withstand

the changes caused by stream sediment transfer.

Construction costs to remove partions of the dam would be minimal, resulting in a low cost
estimate for this alternative. Howsver, the project duration would range between 8 to 18 years

depending upon natural hydrology. Dust and noise pollution would only occur during actual

construction and would not significantly impact [ocal residents.
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CHAPTER 5
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CHAPTER 5: OTHER ALTERNATIVES

The following alternatives were considered but not pursued for the reasons listed below. The
benched flume and the hydraulic dredge and slurry operation were developed by Reclamation:
the remaining options were previously developed and considered by Fish and Game.

HYDRAULIC DREDGE AND SLURRY

Que option for removing sediment behind the dam is to use a hydraulic dredge to remove the
marerial and pump it to another location.

Hydraulic dredging requires a dredging machine to operate in a streambed with continuously
flowing water. The machine moves the satrated sediment to a pipeline where additional water
is added to make a slurry that is transported to a disposal site. The key to this operation is
having enough water to dredge and sturry the sediment to a disposal site. Malibu Creek does
not have the required flows for both this operation and the maintenance of downstream aquatic
life; therefore, this alternative was eliminated from further consideration.

FISH LADDERS

A Borland fish lift and a benched flume were considered for wansporting native steglhead oout
upstream for spawning. Primary reasons these alternatives were eliminated from further
consideration included: 1) operation and maintenance required at a time when it would be unsafe
10 access the facilities; 2) earthquakes, rock, and debris slides would require constant
reconstruction of the structures; and 3) difficulty in achieving site access for construction,
maintenance, and operation.

QOTHER NATURAL EROSION QPTION

Several options were considered for removal of sediment through "natural” erosion in addition
to "Alternative #3, Removal of Sediment By Siream Erosion”. One of these options was to
allow stream erosion through a V-notch cut into the dam, rather than removing the entire dam.
And, in an effort to accommodate the historical perspeciive of the dam, Fish and Game
considered the option of cutting a hole in the base of the dam to create a more natural soeam
flow condition without removal of the dam.

Each of these proposals had the unfortunate potential for creating irrewievable harm to the
existing fish habitat between the dam and the cresk mouth. [0 addition, the logistics of
removing sediment through a hole in the dam base and the high variability of flows create
canditions that make it difficult to implement such 2n option without jecpardizing the structural
integrity of the dam.
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CHAPTER 6: ALTERNATIVE EVALUATION

THEORY

The preceding chaprers presented severa! alternatives for removal of Rindge Dam and sediment
in the reservoir, This chapter describes the method used to determine a relative ranking among
the alternatives.

The method used here makes use of two tools—the Paired Comparison Mauix and the Analysis
Matrix. The Paired Comparison Matrix is used to determine the order of importance of a list
of evaluation parameters, while the Analysis Mamix is used to determine the order of preference
of a number of solution alternatives. :

The first step in the evaluation process is to define a list of parameters that are used to evaluaie
the alternatives., Some of these parameters are, no doubt, more important than others. To
determine that relationship, each parameter is compared with the others. The comparison
determines which parameter is more {or less) important than the other and by how much. If
there are only two parameters, the problem is minimal, but when the list of parameters is long,
the Paired Comparison Matrix can help keep the process straight.

As an example of how this is done, consider a problem with two alternative solutions and three
evaluation parameters. Assume the three evaluation parameters are:

PARAMETER
IDENTIFICATION PARAMETER
LETTER

A color

B price

C speed

When color and price are compared, price is determined to be much moere important. So, on
a random scale of 1 to 4, price would be given a score of 4. When color and speed are
compared, speed is determined to be more important by a scare of 3. Comparing price to speed
resuls in price being more important by a score of 2. A Paired Comparison Matrix with these
parameters would look like this:

B: Price C: Speed Subtotal | Ranking J
A: COLOR 34 | 3 0 3 |
B: PRICE ” B2 | 6 1 !
C: SPEED 3 2
220 -
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The letter shown in each cell is the idemification letter of the parameter that was determined
more important and the number is the score given 0 this parameter.” The "subtotal™ column is
obtained by finding all the cells in the matrix where the parameter identification letter is shown
and adding numbers in those cells. For the row "A: Color”, for example, there are no cells
that contain the letter A, so that parameter receives a subtotal of 0. Row "B: Price”, however,
receives a subtotal of 6 because there are two cells that contain the letter B and the numbers in
those cells add up to 6.

Whenever two parameters are equivalent in terms of importance, the cell will contain the letter
designation for both parameters and no numeric score is given.

Numbers in the ranking columnn are determined by simply equating the highest subtotal with 2
ranking of 1, the second highest subtotal with 2, and so on.

An Analysis Matrix is now used to rank the alternatives in order of preference. First,
alternatives are evaluated as to how well they meet each parameter, typically on a scale of 1 to
4. Let us assume that alternative ! is cheap and slow, but the right color; while alternative 2
is more expensive and ugly, but fasier. For this example, assume subject matter specialists
determine that alternative 1 meets the price parameter by a score of 3 on a scale of | to 4, meets

the speed parameter by a score of 2, and meets the color parameter by a score of 4. Alternative

2 mects the price parameter by a score of 2, the speed parameter by a score of 3, and the color
parameter by a score of 1. Here is how the Analysis Marrix would look:

Price Speed Color Total |  Alternative
Ranking
6 3 0 |
Alternative 1 3/18 2/6 4/0 24 1
Alternative 2 2/12 379 1/0 21| 2

The alternatives are displayed in the left column. Evaluation parameters are displayed, in rank
order, on the top row along with their weights as obtained from the Paired Comparison Matrix.
Two numbers appear in each matrix cell. The number to the left is the score obtained when
comparing the alternative with the evaluation parameter; the number to the right is obtained by
multiplying this score times the weighing factor for the parameter. Adding along the row gives
a total "grade” for the alternative. The alternative with the hlghcst grade receives the highest
ranking and 1s, therefore, the preferred alternative.

The foilowing section applies this technique to the Rindge Dam/sediment removal alternatives.

APPLICATION

Evatuation parameters for the Rindge Dam/sediment removal alternatives were determined at a
February 17, 1994 meeting among representatives of Fish and Game, Parks and Recreation, and
Rectamation.

-1 -
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The ten parameters are shown below:

PARAMETER
IDENTIFICATION PARAMETER
LETTER
A Minimize cost
B Minimize community and fishery impacts
c Minimize regulatory constraints
D Minimize impacts to Malibu Lagoon
E Minimjze impacts to Malibu Canyon traffic
F Maintain historical significance
G Simplify steelhead fishery restoration process
H Protect riparian habitat
[ Simplify public awareness process
J Minimize risks of downstream property damage

After formulating the parameters, the group went through the comparison exercise. As each
parameter was compared with the others, the group discussed the relative merits and came to
consensus on a comparison score. The results of that effort are shown on the Paired
Comparison Matrix presented on Table 3 (Page 23).

The comparison exercise resulted in mimimizing impact to Malibu Lagoon as being the most
important parameter, followed by minimizing impacts to the residential community and the
fishery, protecting riparian habitat, and minimizing the risk of downstream property damage.
Other parameters, including cost, were deemed to have much lower importance.

Table 4 (Page 24) shows the Analysis Maix. When the three alternative methods of removing
Rindge Dam and sediment were evaluated against the weighted parameters, removal of the dam
and sediment from the canyon was the preferred alternative. Use cof an engineered fill in the
canyon was a close second, while removal of the sediment by stream erosion was a distant third.

The outcome of the alternative evaluation process obviously depends upon the evaluation
parameters selected, the weight given to each parameter, and the determination of how well an
alternative meets each parameter. If evaluation parameters are added or subtracted to the list
or if changes are made to scores on the matrices, the alternative ranking outcome could change,
particularly since only a small difference separates the top two alternatives.
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CHAPTER 7
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CHAPTER 7: RECOMMENDATIONS
AND CONCLUSION

POSSIBILITY FOR ALTERNATIVE COMBINATIONS

During this study, several alternatives for removing the dam and sediment were cousidered as
individual, stand-alone projects. However, opportunities may be optimized by combining several
alterpatives, For example, sediment material behind the dam that has economic value could be
used o provide an economic return {or, at least, minimize cost), while other material could be
disposed of in an engineered landfill.

Various aliernative combinations should be formulated during more dewiled studies. Significant
cost savings could be achieved through such combinations and other advantages may exist in
formutating an alternative that combines several possibilities considered during this study.

During this study, impacts to the environment were included in the evaluation
parameters—specifically the aquatic environment, the terrestrial environment in Malibu Canyon,
and the transportation environment on Malibu Canyon Road. Combining several alternatives
may provide the opportunity to balance impacts to these environments such that the overall
effects are minimized.

Another prime consideration is the “recycling” of the sediment material behind the dam. Instead
of placing the material in a landfill (and, in essence, wasting it), it may be used for beneficial
purposes. Consmruction material, beach replenishment, and sanitary landfill covering are several
of the possible uses.

Prior to deciding on a final dam and sediment removal pian, additional analyses of alternative
combinations should be pursued. This can be done only as more information is obtained on
specific uses of the sediment material.

FUTIJRE W REQUIREMENTS

During the study process, it became obvious that development or analysis of some significant
items were beyond the scope of this effort. As these items could influence the selection of the
final construction alternatives and could make consequential changes in funding requirements,
each will need further study during a more detailed planning/design effort.

Location of a sediment disposal site also needs to be specifically identified. During this study,
numerous locations for sediment disposal were addressed, but none were evaluated to the extent
that one could be identified as preferred over another. More detailed studies are needed to
determine the disposal location.

Environmental, social, and economic impacts could also affect the selection of a preferred
alternative and the design of that alternative. Thus, these impacts will need to be addressed.
Fish and Game will be responsible for pursuing these topics of concern. it is anticipated that

_25.

Il —008105

|-008105



should the Reclamation be invoived in any further planning or design efforts, its responsibilities
will be limited to determination of disposal sites and technical aspects of sediment and dam

removal,

CONCLUSION

This study has identified and evatuated several alternatives for removing Rindge Dam and
sediment behind the dam. Two alternatives stand out as the most desirable: "Mechanical
Removal of Dam and Sediment from Malibu Canyon" and "Engineered Landfill in Malibu
Canyon”. These alterpatives can be implemented within constraints established for the projecr,
but bath are relatively expensive. However, opportunities for significant cost savings may be
realized through formulation of a combined alternative. Any further investigation of this project
should pursue that possibility.

It should also be emphasized that data used as a basis for the analyses performed for this report
are preliminary. More detailed engineering and economic analyses and the addition of
environmental and social analyses may affect the final selection of a project.
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APPENDIX A: ANALYSIS OF SEDIMENT QUANTITY
DEPOSITED UPSTREAM OF RINDGE DAM

Introduction

This appendix addresses a discrepancy between sediment volume behind Rindge Dam originally
estimated by Reclamation and an estimate made by Law/Crandall, a geotechnical consultant
under contract with Fish and Game,

First, it must be emphasized that this Reclamation report documents results of an appraisal level
smdy only. Quantities and costs are estimates bascd on data available to Reclamation at the time
the swdy was done, from the following sources: USGS map dated 1950 (photo-revised 1967),
Attachment A; as-built drawings of Rindge Dam dated March 1924 and October 19€1,
Attachments B and C; and photographs of the area taken by Reclamartion personnel in 1993,
Funding was not available to perform on-site investigations or surveys.

In estimating costs and time for removing Rindge Dam and sediment deposited behind the dam,
the volume of sediment is the most important quantity common to all removal alternatives.
Initial Reclamation calculations indicated that the volume of sediment is approximately
1.6 million cubic vards. Subsequently, Law/Crandall, a contracter hired by Fish and Game to
provide a geotechnical report of the area, estimated the volume of sediment to be approximately
800,000 cubic yards. This appendix explains Reclamation’s process to arrive at its sediment
volume of 1.6 million cubic yards and compare that figure with the estimate made by
Law/Crandall.

Reclamation Method of Estimating Sediment Deposited Upstrearn of Dam

(1) Reclamation used a USGS map dated 1950. The area around Rindge Dam was eniarged by
400 percent on a photocopy machine.

{2} The elevation contours and other features (highways and streams) from the enlarged portion
of the map of the area around Rindge Dam were digitized into an Autocad 12 computer drawing
file.

(3) The 1950 USGS map did not show the contours of the original Malibu Creek streambed
upstream of the dam because a substantial quantity of sediment had atready been deposited by
that time. Nor did the contours of the area reflect the current elevation of the rop of sediment
since cousiderable sediment has been deposited since 1950. -
(@) To establish approximate contours for the natural streambed, Reclamation assumed
a constant slope stream pradient from a point immediately downstream of the dam to a
point immediately upstream of the limits of the deposited sediment.

{b) An average elevation of the top of sediment was approximated as follows:

=27 -
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Efevations of the top of dam and spillway were taken from as-built engineering
drawings dated March 1924 and October 1961. Elevation of top of dam: 3335
Spillway Elevation: 327

Photographs show the sediment upstream of the dam. At the spillway, the top of
sediment elevation is 327. The top of sediment clevation rises northward across
the valley to the far end of the dam. Due to the manner in which sediment tends
to be deposited in valleys subject to periodic flooding, it is reasonabie to expect
(and is evident in the photographs) that the top of sediment elevation will be
higher outside the main channel of Malibu Creek.

The photographs show that the top of sediment elevation remains below the top
of the dam, but is, on average, higher than the spillway. These ohservations
were confirmed during a visit to the site by Reclamation personnel in May 1994.

Based on the above information, Reclamation considered it reasonable to assume
an average elevation of 330 for the top of sediment.

Reclamation applied the above approximations to the Autocad drawing created in (2) 1o produce
a topographical map of the area reflecting conditions current as of March 1994, (See Drawing
No. X-LC-219, Attachment F.)

{(4) Reclamation used the Autocad drawing and 2 Reclamation computer program to calculate
the volume of sediment deposited upstream of Rindge dam.

{a} The program used the Autocad drawing data to generate cross sections of the valley
at 200 foot imtervals and to calculate the area of the sediment in each cross seciion {see
Drawing Nos. X-LC-219 and X-LC-220, Attachments F and G). It should be noted that
the depth of sediment reflected in these cross sections reasonably agress with the depth
of sediment reported by Law/Crandall.

(b) The program then used the average end-area formula to calculate the volume of
sediment based on the area of the cross sections. The average end-area method is
commonly used to calculate earthwork quantities. This generated the 1,624,500 cubic
yard figure used as the original Reclamation estimate for the volume of sediment.

(5) The program used in (4) was similarly applied to calculate the volume of sediment in each
of six lifts shown on Drawing No. X-LC-217 (Page 7). -

Quick Check of Reclamation Ouantity Estimate

In the intersst of verifying the general magnitude of the 1.6 million cubic yard figure as the
volume of sediment deposited upstream of the dam, Reclamation noted that construction and
design reporis for Rindge Dam indicated that the dam was expected to impound approximatety
574 acre-feet of water,

-8 -
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Conversion of 574 acre-feet yields a volume of 926,053 cubic yards. This would be the volume
of water impounded behind the spillway with a water surface elevation 327. As noted in (3)(b)
above, Reclamation estimated the elevation of the top of sediment to be 330. This indicates that
one should expect a volume of sediment somewhat more than 926,053 cubic yards. It should
be noted that even a variation of a few feet of sediment around elevaiton 330 can result in a
difference of 100,00C cubic yards.

The $26,053 cubic vard figure is substantially less than the 1.6 million cubic yards Reclamation
calculated and more closely agrees with the Law/Crandall estimate.

The Law/Crandall Quantit ima

Site jnvestigations conducted by Law/Crandall were for the purpose of praducing a geotechnical
report. The contractor took four borings to analyze and provide a description of the sediment
layers deposited upstream of the dam.

The depth of sediment at the four borings reasonably agrees with Reclamation cross sections
developed at these points. {See Drawing No. X-LC-219, Attachment F).

The contractor provided an estimate of the volume of sediment by: 1) using the depth of the
four borings; and 2) calculating the areal extent of the deposited sediment by using a
planimeter.

There is no indication that a site survey was employed to establish either the elevation of the top
of sediment or the extent of the deposited sediment.

uick Check of Law/Crandall Quanrir

Checking Law/Crandall’s quantity estimate by applying the average-end-area method of
estimating sediment deposited behind the dam (Attachments D and E were used to determine the
sediment length and cross-sectional areas, respectively), yielded a calculated quantity of
1.16 million cubic yards. This value in itself varies from the Law/Crandall estimate of
0.8 million cubic yards. The values and calculations used o arrive at the 1.16 million cubic
yards are listed in Artachment F. This indicates that the quantity of sediment located behind the
dam varies depending upon the method of calculation used. The estimated areas for
Law/Crandail cross-sections are shown on Drawing No. X-LC-219 (Attachment F), and Drawing
Ne. X-LC-220 (Attachmem G), contains the calculated sediment volume.

Source of the Discrepancy

The discrepancy between the volume of sediment estimated by Law/Crandall and Reclamation
appears to have resulted from a combination of differences, including calcuiation methodology,
length of sediment deposited upstream of the dam, top elevation of sediment, and cross sectiopal
areas. The Law/Crandall drawing shows an elevation of 285 for top of sediment, while
Reclamation estimated the top of sediment elevation to be 330; Reclamation used the average-
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end-area method, while Law/Crandall calculated soil fayer volumes; Reclamation used 4400 feet
as the distance sediment is deposited upstream of the dam, while Law/Crandall used 2870 feer;
Reclamation’s cross sectional areas are larger than Law/Crandall's areas at similar locations.

The Malibu Creek Sediment Transport Analysis

Mr. E. Woody Trihey, P.E., published the Malibu Creek Sediment Transport Analysis report,
March, 1989. In the repert, Mr, Trihey estimated the volume of sediment behind Rindge Dam
to be 1.169 million cubic yards. The method Mr. Trihey used to calculate the sediment quantity
was by the average-end-area method.

Inirial Decision to Use 1.6 Milliog Cubic Yards Figure

Given the information available at the time Reclamation developed the estimate (prior to
receiving the Law/Crandall report), it appeared that the volume of the sediment depcsited
upstream ¢f the dam was between 1.0 ard 1.6 million cubic yards,

Reciamation used the higher figure as it was derived from data taken from a USGS map
{modified 10 approximate existing conditions) and from as-built engineering drawings. The
possibility of seriously underestimating the quantity of the item that would most impact cost and
time estimates was also avoided.

Reclamation acknowledges that there are weaknesses with the methodology described above.
In particular:

(I) The USGS topographic map used to create the Autocad drawing provided elevation
contours at only 25 foot intervals, requiring considerable interpolation of intermediate elevations.
As discussed efsewhere in this report, differences in elevation of only a few feet will drastically
effect the quantity of sediment estimate.

{2) Photocopy enlargement of the USGS map undoubtedly produced some distortion of
the elevation contours.

(3) The actual profile of the natural streambed may differ considerably from the one
Reclamation assumed based on a constant gradient.

(4) The actual average top of sediment elevation and extent of sedimentation may differ
considerably from what Reclamation assumed based on photographs and as-built engineering
drawings.

Conciusion

Reclamation believes the quantities and costs contained in this report should be used only for
relative comparisons of the options evaluaied herein. Considering the uncertainty inherent in
ail the quantities invoived (not just the volume of sediment), it would be misleading to represent
the cost estimates in this report as anything more than preliminary.

- 30 -
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At the request of Fish and Game, Reclamation used the quantity of depaosited sedimen: value
from the Law/Crandall report as the basis for the estimates of cost and construction time in this
report. Fish and Game is attributed as the source of the value, as Reciamation has no technical
basis for confirming or disputing the figure.
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Draft Environmental Impact Statement

Elwha River Ecbsyste‘m
Restoration Implementation

Purpose and Need: The Elwha River ecosystem and native anadromous fisheries are severely degraded
as a result of two hydroelectric dams (projects) and their reservoirs built in the early 1900s. Congress
has mandated the full restoration of this ecosystem and its native anadromous fisheries through the
Elwha River Ecosystem and Fisheries Restoration Act {Public Law 102-495). The Department of the
Interior has found there is a need to retum this river and the ecosystem to its natural, self-reguiating
state, and proposes to implement the Congressional mandate by removing both dams in a safe,
environmentally sound and cost effective manner and implementing fisheries and ecosystem restoration
planning. No other alternative would fully restore the ecosystem or its native anadromous fisheries.

Proposed Action — River Erosion Alternative: The U.S. Department of the Interior proposes to fully
restore the Elwha River ecosystem and native anadromous fisheries through the removal of Elwha Dam
and Glines Canyon Dam and implementing fish restoration and revegetation. Dam removal would
occur over an 18-month to 2-year period. Elwha Dam would be removed by blasting, and Glines Canyon
Dam by a combination of blasting and diamond-wire saw cutting. Lake Aldwel! would be drained by a
diversion channel, and Lake Mills by notching down Glines Canyon Dam. Stored sediment would be
eroded naturally by the Elwha River. The project area is located in Clallam County, on the Olvmpic
Peninsula, in Washington State.

Lead agency: National Park Service

Cooperating agencies: U.S. Fish and Wildlife Service, U.S. Bureau of Reclamation, U.S. Bureau of Indian
Affairs, U.S. Army Corps of Engineers, and the Lower Elwha Klallam Tribe

Type of statement: This is 2 draft environmental impact statement which is procedurally connected
(tiered) to the Department of the Interior Elivha River Ecosystem Restoration Final Environmental Impact
Statement {June 1993). This statement examines alternatives for implementing the policy choice to remove
both Elwha and Glines Canyon Dam based on Interior s Elwha River Ecosystern Restoration statement.

Abstract: In addition to the proposed action, two other altemnatives are examined. They are: the Dredge
and Slurry alternative (removing fine-grained sediment prior to dam removal by using suction dredges,
and sending the slurry to the Strait of Juan de Fuca in a pipeline}, and No Action {dams are retained as
is, without fish passage measures). The proposed action is also the Department of the Interior's preferred
alternative. Short-term negative impacts from removing both dams could result from the release of
sediment now trapped in the reservoirs. The finer grained particles could temporarily but significantly
impact fish or other aquatic organisms. Impacts on water quality, river morphology, flooding, native
anadromous and resident (e.g. trout and char) fisheries, living manne resources, wildlife, threatened
and endangered species, vegetation, cultural resources, land use, recreation, aesthetics, and
sociceconomics are examined in this environmental impact statement. Both of the other aiternatives
would also have significant impacts on resources examined in this document.

Public Comment Period: Written comments will be taken for a period of 60 days on the draft
erivironmental impact statement. They should be sent to Sarah Bransom, National Park Service, Denver
Service Center, Resource Planning, DSC-RT, 12795 West Alameda Parkway, P.O. Box 25287, Denver,
Colorado 80225-0287, phone (303)969-2210. Public meetings to take oral and/or written comments will
be scheduled during this time. Questions on the project shouid be addressed to Dr. Brian Winter, Elwha
Project Leader, at Olympic National Park in Port Angeles, (360) 452-0302.
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Summary

Introduction

This document is a draft environmental impact statement (DEIS), prepared to
analyze environmental impacts of alternative ways to remove two
hydroelectric projects on the Elwha River. This DEIS is the second of two,
which in combination study how to fully restore the river’s dam-altered
ecosystem and native anadromous fisheries in a safe, environmentally sound
and cost-effective manner. The first, “programmatic” EIS {Elwha River
Ecosystem Restoration Final Environmental Impact Statement) was finalized
inJune, 1995. The programmatic EIS is procedurally connected (tiered) to this
document, the Implementation EIS.

Professionals in a variety of technical fields from a group of federal agencies
and the Lower Elwha Klallam Tribe, as well as consultants and the public
helped define project objectives and the range of reasonable alternatives. They
also analyzed the impacts of those alternatives to important environmental
resources. The National Park Service is the lead agency in the production of
this analysis and documentation, and the US Bureau of Reclamation, US Fish
and Wildlife Service, US Bureau of Indian Affairs, US Army Carps of Engineers
and Lower Elwha Klallam Tribe ate cooperating agencies. This team of agency
preparers and contributors is referred to throughout this document as the EIS
Team.

Purpose and Need

The action proposed and analyzed in this environmental impact statement is
the full restoration of the Elwha River ecosystem and native anadromous
fisheries through the removal of two hydroelectric dams and implementation
of fisheries restoration and revegetation. The dams were installed without
fish passage facilities on the Elwha River, on the Olympic Peninsula in
Washington State (figure 1). Elwha Dam was built first, 4.9 miles from the
mouth of the river. Construction spanned the years 1910-1914. Glines Canyon
Dam was completed 8.5 miles further upstream in 1927. Both impound
reservoirs: the Elwha Dam forms the Lake Aldwell reservoir, and Glines
Canyon Dam forms the Lake Mills reservoir.

Befare the dams were built, the Elwha River produced an estimated 380,000
migrating salmon and trout. The construction of Elwha Dam eliminated 93%
of Elwha River habitat for these anadromous fish, and began what became a
precipitous decline in the native populations of all 10 runs of Elwha salmon
and sea-going trout.

Salmon populations in the Elwha River are not the only ones declining, nor
are dams the only reason for their decline. Salmonid numbers in many rivers

The action
proposed. .
in this

environmental

impact statement

is the full

restoration of the

Elwha River
ecosysterm and
native

anadromous

fisheries...
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Purpose and Need

of the Pacific Northwest are falling for a variety of reasons. Some species are
overfished, some are affected on a large scale by fluctuations in the marine
environment, and some are affected by conditions in their freshwater habitat.
Silt from logging, dredging for gold and from the building and use of roads
covers and smothers eggs. Water diversions for industrial, municipal or
commercial use, and the addition of pollutants such as pesticides all increase
fish disease and mortality.

However, dams, even with fish measures installed, are a primary cause of
fish mortality. It is estimated the series of dams on the Columbia-Snake river
system kill 85 to 95% of migrating smolts on their way to sea, and between 34
and 57% of adults returning to spawn (Sims 1994). This is despite an estimated
$1.5 billion spent over the last 13 years to implement fish passage measures
on the Columbia and Snake rivers (Satchell 1994). Degraded freshwater habitat
is often expensive and difficult to restore because of developments like dams,
roads, agriculture, and water withdrawals for municipal and industrial use.
In contrast, the Flwha River remains-in pristine condition along most of its
length. The single action of removing both dams would restore to pre-dam,
high quality condition the vast majority of habitat formerly available to Elwha
anadromous fish.

Several specific probiems for native anadromous fish and the Elwha River
ecosystem are a direct result of the dams. Neither dam has passage measures
for fish, and so they obstruct upstream fish migration beyond the first 4.9
miles of the river. The natural transport of coarse sediment downstream has
also been halted by the dams and its resulting absence has rendered the river
downstream of the dams largely unusable by fish. Salmon and steelhead once
filled 70 miles of mainstem and tributary habitat in the Elwha. Their carcasses
fed more than 22 species of wildlife and supplied the entire aquatic ecosystem
with organic material, phospherus and nitrogen. Now, populations of
primarily hatchery fish returr: to only the 4.9 miles of river below the Elwha
Dam to spawn in crowded, unnatural and poor quality conditions. Both the
terrestrial and aquatic ecosystems are less

Chinook salmon in the
lotwer Elwha River.
(Natalie Fobes photo)

productive and varied as a result.

Humans have occupied the Elwha valley for
thousands of years, and have integrated the river
and its salmon into much of their daily lives. When
the dams separated the fish from their spawning
grounds and populations rapidly declined, the
Elwha Klallam people were affected culturally,
spiritually and economically. Many tribal
socioceconomic problems which persist today have
had their roots in this decline. The dams are also
inconsistent with the federal trust responsibility and
treaty rights guaranteed to the Elwha Klallam and
three other Indian tribes in the 1855 Treaty of Point
No Point and the Treaty with the Makah.
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Summary

Lishing the Elwha in
the 1920s. ( Asahel
Curtis photo,
Washington State
Historical Socieiy;

Because the dams and reservoirs on the Elwha River have caused and continue
to cause major, adverse impacts to the river’s native anadromous fish
populations, wildlife, aquatic ecology and cultural resources, the Department
of the Interior determined in its programmatic environmental impact statement
they would be removed to fully restore the ecosystemn and native anadromous
fisheries. This EIS examines alternative methods of removing them in a safe,
environmentally sound and cost-effective manner and proposes a plan to
restore the river’s native anadromous fisheries and ecosystem.

Alternatives

The proposed action (the River Erosion alternative) is to initiate river
restoration by removing both dams over a two-year period. Lake Mills would
initially be drawn down with Glines Canyon Dam in place to provide flood
control water storage until a diversion channel to drain Lake Aldwell is
complete. Elwha Dam would be removed by controlled blasting, and Glines
Canyon Dam would be removed by a combination of controlled blasting and
diamond wire saw cutting of concrete blocks. Sediment would be eroded
naturally by the river.

The proposed action would involve lowering Lake Aldwell enough to build a
temporary cofferdam and excavate a diversion channel through the north
spillway. The reservoir would be lowered through the channel enough to
remove fill material, which now serves to control seepage through the dam
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Alternatives

foundation. Elwha Dam would then be blasted in sections, and
rubble trucked to one or more of nine disposal sites under
consideration within a 32-mile radius. Some project features
outside the river channel may be buried under backfill material.
During the low flow period of the second year, the river channel and
dam would be lowered in increments to completely drain the reservoir.

Removal of Glines Canyon Dam would begin following completion of the
diversion channel at Elwha Dam, as Lake Mills would be operated to
maximize flood storage and minimize work stoppages at Elwha Dam. Glines
Canyonr: Dam would be notched by saw cutting and blasting. The notches
would be sized and their removal timed to allow about 7.5 feet of reservoir
drawdown every two weeks. Concrete rubble and other waste would be
hauled to the disposal sites described above.

The majority of sediment accumulation lies behind Glines Canyon Dam. A
portion of this sediment would be eroded naturally by the Elwha River. The
reservoir and river channel wouid be extensively monitored. The sediment
release rate from the reservoirs would be controlled by controlling the rate of
dam removal.

A second sediment management alternative, the Dredge and Slurry alternative,
was also considered and is fully analyzed in this Implementation EIS. This
alternative involves the use of suction dredges mounted on barges in each
reservoir. Fine-grained sediment composed of silt and clay would be slurried
with water and sent through a pipeline to the Strait of Juan de Fuca. From
Lake Mills to Lake Aldwell, the pipeline would follow roads and the river
channel to Lake Aldwell. It would be fixed in place in the river until it reached
Elwha Dam where it would follow one of two routes to the strait: the river or
county roads.

The Dredge and Slurry alternative and the proposed action (the River Erosion
alternative) are referred to as the action alternatives in this EIS. A No Action
alternative, or the continuation of conditions as they are now with the dams
in place, was also analyzed.

The EIS Team examined many different options for removing the dams and
managing the sediment behind them. The reasoning behind eliminating several
dam removal and sediment management alternatives is described in the
Alternatives chapter, under the section titled “Alternatives Considered But
Rejected.”

The EIS team also analyzed alternatives for fisheries restoration, revegetation,
water quality, flood protection and land management. A summary of actions
required or considered to restore, protect, or manage these resources follows.

A variety of measures would be used to help restore the Elwha’s salmon and
anadromous trout and char. Some of these measures include the use of
hatcheries to develop and maintain broodstock, outplanting eggs, fry and
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Summary

Lake Mills, Observation
Foint. (Maggi Johnson
photo}

smolts by tank truck, helicopters and other means, the use of acclimation ponds
in the river, and harvest management (i.e. fishing restrictions). Because the
Lower Elwha Tribal Fish Hatchery is needed to accommodate the restoration
effort, as well as to protect broodstock during dam removal, it would be fitted
with a larger capacity infiltration gallery and new wells located near the river.

Ecosystem restoration measures would include revegetation of landlaqui.red
by Olympic National Park at Glines Canyon damsite and the drained Lake
Mills reservoir. Revegetation of the lake beds would involve some natural
recolonization and a moderately intensive program of planting native species.
Planting seeds, cuttings and trees of different ages would help create a more
natural, structurally diverse forest'ecosystem in a shorter period of time, and
keep exotic vegetation from invading. This, in turn, would create wildlife
habitat and habitat usable by species of special concern. The raturn of salmon
and steelhead throughout the river would also provide a fundamental link in
restoring the Elwha River aquatic and terrestrial ecosystems.

The Elwha Restoration Act (PL 102-495) requires that industrial and municipal
water users experience no adverse impacts from dam removal. This group of
users includes the City of Port Angeles municipal and industrial customers
served from the Elwha River and the Dry Creek Water Association. The major
impact to these users would be to water quality during sediment erosion.
Industrial users of Elwha water would be protected by filtering water through
the riverbed and collecting itin an infiltration gallery or perforated pipe buried
beneath the riverbed. During dam removal, this would besupplemented with
open channel pre-treatment with an approved flocculent and a temporary
settling basin. The City of Port Angeles municipal supply is already
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Alternatives

experiencing supply problems as the river is meandering away from its current
Ranney collector. A second Ranney collector on the opposite side of the river
would ensure a constant supply. Treatment for iron and manganese may also
be required; if so, a filter would be installed. Dry Creek Water Association
could either connect to the city of Port Angeles’ Ranney system or to a separate
treatment facility built to chlorinate and filter its supply. These measures would
protect against adverse project impacts, as well as provide additional longer
term benefits to local water users.

Additional mitigation not specifically required by the Elwha Restoration Act,
but analyzed by this DEIS and recommended for adoption, would protect
individual well users, the Elwha Place Homeowners” Association and Lower
Elwha Klallamn Tribal residents from adverse impacts of dam removal to water
quality or sewage reatment capacity. In additicn, increases in
flooding from the return to pre-dam elevations of the riverbed
and water level may require elevating or otherwise protecting
wellheads.

Increases in surface water elevation in some places on the river
may also result in increased flooding of homes, cultural resources,
or cther structures in the floedplain. Building flood pretection levees or
dikes, or using flood insurance or other means to protect or compensate
homeowners are mitigation measures considered.

Minimizing impacts to cultural resources is required by the National Historic
Preservation Act. These actions are considered an integral part of both action
alternatives, and include surveys, inventorying important historic properties
and intensive monitoring during and following dam removal to ensure timely
action to prevent or mitigate impacts.

Both action alternatives would include the acquisition of land by the federal
government. Lands within Olympic National Park (those now occupied by
Glines Canyon Dam facilities and Lake Mills) would be used either for
wilderness recreation, interpretive opportunities, or both. Some features of
the project would be left in place to help the park explain the history of the
dams and their removal to visitors. Lands acquired cutside park boundaries
(Elwha Dam and Lake Aldwell) would be managed by either the park, the
state of Washington, US Fish and Wildlife Service, and/or the Lower Elwha
Klallam Tribe. Any of the four land managers would be required by the Elwha
Restoration Act to leave lands within the floodplain in a natural condition to
accommodate fish restoration.

Costs for each alternative are summarized in table 1 below.

A No Action alternative was also analyzed to provide a comparison for the
two action alternatives. Under the No Action alternative, no costs associated
with construction would be incurred unless the dams require Federal Energy
Regulatory Commission licensing, in which case those costs as identified in
the programmatic EIS (DOI et al. 1995) to install fish passage measures and
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Table 1. Summary of Costs for Each Action Alternative

{thousands of dollars)
ACTION RIVER - .DREDGE AND
EROSION SLURRY
Project/land acquisition 29,800° - 29,8007
Dam removal 33,567 32,951
Road rehabilitation ' 528 528
Sediment managementb 22,496
Water quality mitigation 29,770 23,987
Revegetation/wildlife . 3,205 3,205
Flooding mitigation 3,998 3,998
Hazardous waste disposal 587 587
Fish restoration® 7.380 7,380
Cultural resources mitigation 665 665
Monitoring/modeling 2,144 1,844
Total _ 111,115 127,441

3 Includes other lands and rights costs.

P Includes cost of shury pipeline and dredging, all other sediment
management costs for bog'l included in monitoring/ modeling.

€ Includes hatchery expansion, operation and maintenance.

other upgrades would apply. Some protection from flooding and water quality
treatment is in place now. These measures include large levees on both the
east and west side of the river near the mouth, filters to treat water used by
the Daishowa and Rayonier mills and underground collection and chlorination
of municipal water used by the city of Port Angeles.

Summary of Impacts

Fluvial Processes and Sediment Transport

The natural transport of sediment has been blocked by the dams. As a result,
about 8.5 million cubic yards of larger-grained or coarse sediment (sand and
larger) and 9.2 million cubic yards of fine-grained (silt and clay-sized) sediment
has accumulated in the reservoirs.

Under the propesed action (the River Erosion alternative), between 4.8 and
5.6 million cubic yards of fine-grained sediment (silts and clays) and between
1.2 and 2.6 million cubic yards of coarse-grained sediment {sand-sized and
larger), or less than half of the sediment now stored in the reservoir lake beds
and deltas, would be naturally eroded by the Elwha River. Successive filling
and draining of Lake Mills during dam removal would help move the materials
toward the dam face so they could be eroded downstream.
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In the Dredge and Slurry altermnative some of the fine-grained sediments would
be removed by pumping them with water through a pipeline to the Strait of
juan de Fuca. This process would remove an estimated 75% of the silt and -
clay which would otherwise enter the river during dam removal. Instead of
the 4.8 to 5.6 million cubic yards of fine-grained sediment that would erode
from the reservoirs with the proposed action, 1.2 to 1.4 million cubic yards
would wash into the Elwha River during dam removal and for the following

6 months.

Sand and gravel which formed the riverbed before the dams were built has
eroded out to sea, resulting in a lowered or degraded river channel below the
dams. This section of river channel is also “armored” with larger rocks (cobbles
and boulders) and so moves at high river flows. The loss of riverbed material
has severely degraded anadromous fish habitat, allowed vegetation to become
firmly established on gravel islands and floodplains, and has reduced natural
river meandering and lowered flood stage. This in turn has curtailed the
formation of slower moving side channels, periodic wetlands or riparian areas.

Removing the dams and allowing sediment to erode would return sediment,
including spawning gravel, to the river downstream and restore the river’s
natural river meandering and flood stage. Reestablishing the natural sediment
load to the river would cause the river to aggrade and the water surface
elevation to rise in some places. Vegetation which has grown in the floodplain
may restrict the river’s flow, and may be washed away by scouring as the
riverbed returns to pre-dam conditions. These changes would occur with either
the River Erosion or Dredge and Slurry alternative.

Flooding
“Aggradation,” or the increase in riverbed elevation and asscciated increase

in water surface elevation after dam removal, would be more pronounced in
relatively flat areas. Modeling indicates aggradation would likely increase

Elwha River.
(Curtis Miller photo)
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Surface water
users would, for
the most part,
not be affected
in either the
short or long
term by dam

removal,..

-

over time, and would increase water surface elevations by as much as 1 to 4
feet in some spots on the river, but would average 2 feet.

Many of the homes, wells or cultural resources which would be affected are
already in the 100-year floodplain and susceptible to flooding. Mitigating
measures which would provide the present level of flood protection were
examined; a description is located in the Impacts to Flooding section. At this
time, raising and strengthening the Lower Elwha Federal Flood Control Levee
and measures to protect municipal and/or industrial water users are fully
integrated into both action alternatives. Other mitigating measures are not
required by a specific law but are recommended to protect downstream
residents and structures.

Surface Water

The reservoirs have affected water quality by acting as a large settling basin
during floods, landslides or other events which would normally produce
surges of turbidity downstream. During these events, a “slug” of sediment
moves slowly through the reservoirs, which dampens peak turbidity levels
downstream but extends thern over a longer period of time. Turbidity during
floods is therefore less intense but longer lasting because of the reservoirs.
Removing the dams would reduce the longevity of turbidity events, but
increase pezk levels.

The dam removal process would also greatly increase turbidity(from a
maximum of about 800 nephelometric turbidity units (NTU’s) now to as much
as 25,000 NTUs) for short periods of time (a few days), suspended sediment
and possibly dissolved manganese and iron stored in reservoir sediments for
the one to two-year period during dam removal. Using suction dredges to
remove up to 75% of the fine-grained sediment would reduce peak turbidities
to a maximum of about 10,000 NTUs for one to three day periods during dam
removal. These are major adverse impacts to surface water quality. Minor
changes to pH, temperature and dissolved oxygen would also occur during
dam removal.

In the two to six years after dam removal, turbidity, suspended sediment and
dissolved iron and manganese would settle to levels slightly to moderately
higher than under conditions now. Turbidity would range up to 1000 NTUs,
suspended sediment would average 69 ppm, dissolved iron 20-2,300
micrograms per liter, and manganese 10 to 700 micrograms per liter. Increased
suspended sediment and turbidity would have a long-term moderate adverse

impact on water quality; increased iron and mangarnese a long-term minor

impact. Water temperatures would be decreased in late summer and fail as a
result of dam removal. This would be a major beneficial impact to water quality
and aquatic life. Changes in pH and dissolved oxygen would have negligible
cr minor impacts to water quality.

Surface water users would, for the most part, not be affected in either the
short or long term by dam removal, as mitigation to protect them against

10
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adverse impacts of the action is required. An infiltration gallery and open-
channel industrial pre-treatment would be used to treat surface water before
serving the City of Port Angeles’ two largest industrial customers, the
Daishowa America and Rayonier mills. The third user of this water, the
Washington Department of Fish and Wildlife fish rearing facility, would be
closed during dam removal and chinook salmon production moved to ancther
facility. However, the infiltration gallery would stay in place following dam
removal and water collected in it would also supply the rearing facility when
it reopens. B

Groundwater

Groundwater users would be affected by changes to the river as a result of
the dam removal process. Infiltration of fine sediments into riverbed substrate
or through well screens would increase turbidity and /or decrease yield from
the aquifer. Increased bedload of the river would promote renewed channel
migration and bank erosion, which might affect yield. Riverbed aggradation
would increase river stage, and wells might be overtopped and contaminated.
Mitigation measures for Port Angeles, Dry Creek Water Association, and the
Lower Elwha Tribal Fish Hatchery are mandatory and would effectively
eliminate impacts of dam removal to these users.

A new Ranney collectorinstalled on the opposite side of the river and upstream
from the one which exists now would ensure uninterrupted and high quality
municipal supplies for the City of Port Angeles. The Dry Creek Water
Association (DCWA) could either connect to the Ranney well supply, or require
a separate filtration and chlorination facility. Either would protect DCWA users
from the adverse impacts of dam removal.

Several other users of Elwha River water, including Elwha Place Homeowners’
Association (EPHA), individual well users and some residents of the Lower
Elwha Klallam Reservation would experience adverse impacts during dam
removal. Mitigation measures to protect each are analyzed in this DEIS and
recommended for adoption. The propesed mitigation for individual well users
is described in Impacts to Groundwater section. It includes raising wellheads,
installing in-line filters and temporary storage tanks, drilling to deepen existing
wells or create new ones, and a contingency fund. The Elwha Place
Homeowners’ Association might experience increased turbidity, dissolved iron
or manganese and overtopping of their wells as a result of dam removal.
Modifying wellheads, flood-proofing the pump house, and installing a
temporary water treatment system would protect EPHA from any adverse
impacts of dam removal. Without mitigation, these users could experience
minor to major impacts from dam removal.

Several residents of the Lower Elwha Kiallam Reservation would experience
higher groundwater levels, rendering their septic systems unusable following
dam removal. Amounded system with lift stations would resolve this impact.
Non-structural solutions to resolve flooding and /or water quality problems
might also exist.
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Chinook satmon
spatwning behavior in
the lower Elwha.
{Natalie Fobes phoic)

Existing stécks
in the lower
rwver. . .
would likely
decline to
extinction
under the No
Actior

alternative.

Native Anadromous Fisheries

The dams and their reservoirs have directly affected salmon and seagoing
trout by blocking access to all but the lowest 4.9 miles and by inundating 5.3
miles of what once was high-quality habitat. Salmonids are restricted by the
dams to the lower 4.9 miles of river, and the problems associated with crowding
into this space are exacerbated by the near-elimination of spawning gravel
and by the higher-than-normal water temperatures that are present during
some months —both of which are caused by the dams and reservoirs. Also,
many species require slower moving water, riparian vegetation, or a fully
functional estuary to spawn or rear, all which have been reduced by the
elimination of natural sediment transport. The number of native anadromous
Elwha spawning salmonids has dropped from an estimated 380,000 (or more)
to fewer than 3,000 today (1995). Existing stocks in the lower river unsupported
by artificial propagation (hatchery operations) would likely decline to

extinction under the No Action alternative.

Removing the dams and draining the reservoirs would restore natural
sediment transport, add 5.3 miles of riverine habitat, make accessible the entire
70+ miles of river the fish used before the Elwha Dam was built, and restore
high quality habitat in the lower and middle reaches of the Elwha River.
Estimates of the approximate number of each of the five salmon species
(representing six runs, or stocks) and steelhead trout (representing two runs}
which would return under these conditions, and the time to recovery assuming
no hatchery intervention, are presented in table 2 below. For comparison,
estimates of the number of wild production of each species occurring in the
river now (i.e. No Action) are also included.
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Table 2. New Wild Salmonid Production and Recovery Time'

{number of fishfyear)
ACTION ALTERNATIVES NO ACTION®
(FULL RESTORATION) © (EXISTING
: CONDITIONS)
Number of Fish  Years to Recovery Number of Fish
Chinook 3,000 2125 1500-2000°
Coho 35,000 15-18 <500
Chum 36,000 18-21 <500
Pink 274,000 16-20 <50
Steelhead 10,000 15-18 <500
Sockeye 6,500 12-20 0

2 Assuming no cutplanting or hatchery production. Qutplanting may reduce recovery
time by as much as half. _

b No Action {existing conditions) would not result in any new wild salmon or

steelhead. These figures are estimates of current production of wild anadromous

fish in the Elwha River. -

All Elwha chinock are considered a composite of wild and hatchery stocks.

Short-term Impacts

The release of sediment downstream during the two-year damremoval process
would have major adverse short-term impdcts on salmonids attempting to
return to or spawn in the river. Most of these are hatchery fish which support
commercial or sport fisheries, although some native fish do return and would
be used as stock to restore Elwha runs. ’

The most pronounced effects of dam removal in the short term would be on
adults, Since few, if any, adults entering the river to spawn during dam removal
would be successful, egg or juvenile mortality would orly be indirectly
affected.

Adult summer/fall chinook begin their upstream migration in July and spawn
in September and October. They would be most severely affected during the
initial reservoir drawdown beginning in June of the first year, as well as by
the complete dam removal work which begins in July of the second year and
lasts through October. Some adults would enter the river and be killed by
suspended sediment loads, and some would avoid the Elwha and stray into
neighboring rivers during these periods. Although the same species would
be affected in the same way under both the River Erosion and Dredge and
Slurry alternatives, the degree of impact would be less if the bulk of the fine
suspended sediment is removed first (as proposed with the Dredge and Slurry
option).

Elwha sockeye salmon are considered extinct, and would be restored following
dam removal using related stock from Lake Sutherland or a neighboring river.
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Restoring

ﬁabitat‘ would

be a major,

beneficial

impact to most

local wildlife

spectes.

They are therefore not expected to experience any adverse impacts from dam

removal.

Work would be stopped twice during dam removal because of flood flows
and to accommodate spawning periods for several species of anadromous
fish. For 20 to 85 days beginning in November, work would stop and
suspended sediment loads would drop to below 200 ppm, allowing chum,
coho, winter steelhead and anadromous cutthreat trout to enter the river to
spawn. Some of these adults would be captured and used to further restoration
efforts. Work would again be stopped in April or May and continue for 80 to
100 days and suspended sediment would then drop to below 200 ppm (i.e.
background levels). Spring chinook and summer steelhead adults would be
able to enter the river and spawn during this period, although adults may be
captured and used to help restoration efforts. During dam removal, some

outplanting of eggs or fry in the reaches of the Elwha upstream of the reservoirs .

is anticipated. Juveniles resulting from these outplants would be able to
migrate downstream following the completion of dam removal.

Vegetation

The dams and reservoirs cover a total of 715 acres, 684 of which were inundated
by the reservoirs. This acreage includes more than 5 linear miles and 534 acres
of low elevation riparian communities and natural wetlands, which are
important in the cycling of water, nutrients, sediment, organic matter and
aquatic and terrestrial organisms in the riverine ecosystem. Wetlands and
riparian vegetation alsc reduce the severity of flood events, act as a buffer to
pollution sources entering the river and provide important fish habitat. -

Full vegetative recovery would take up to 100 years, assuming all measures
identified in the Revegetation Plan (appendix 3) are implemented. Within 3
years, vegetation would begin to appear natural, and be stabilized enough to
mimic pre-dam levels of erosion within 6 to 10 years.

Wildlife

At least 22 wildlife species are known to feed on salmon carcasses, eggs or
juveniles in rivers in this region. The dams eliminated this source of food for
these species from all but the lowest 4.9 miles. In other river systems in the
Pacific Northwest, interactions between anadromous fish and terrestrial
wildlife communities are central components of ecosystem function, and

therefore of the maintenance of regional biodiversity. In the Elwha, it is -
estimated that salmon and steelhead would bring more than 800,000 pounds

of biomass and 13,000 pounds of the essential nutrients nitrogen and
phosphorus to the aquatic ecosystem if the dams were removed and natural
ecosystem conditions fully restored. Restoring habitat would be a major,
beneficial impact te most local wildlife species.
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Species of Special Concern
The primary impact of the dams to species of special concern (threatened,
endangered or rare} has been loss of habitat, although some have been affected

by the loss of salmon as a food source. The bald eagle is an example of the
latter.

Removal of the damsand recovery of the river’s ecosystem would result in
major beneficial impacts to the northern spotted owl, marbled murrelet, Pacific
fisher, harlequin duck, bull trout, Vaux’s swift, pileated woodpecker and
several rare amphibian species.

Dam removal would adversely affect some species in the short term, primarily
through construction noise. Murrelets and spotted owls may avoid the area if
noise gets too loud. Surveys to date have shown no murrelet nests close to the
damsites, but two consecutive years of data collection are required to fulfill
US Fish and Wildlife Service procedures. If 1996 surveys confirm that there
are no nests near the sites, mitigation would not be required. If they find nearby
nests, mitigation including noise reduction or changes in the sequencing and
timing of construction activities would be developed. Spotted owl surveys to
date have not found nests near either dam, with the closest being nearly one
mile from Glines Canyon Dam. As a result, adverse effects on northern spotted
owls are not expected.

Living Marine Resources

Different species of marine life now occupy the nearshore area by the Elwha
River mouth than before the dams were built. This is largely due to substrate
changes resulting from the elimination of natural sediment transport. Before
the dams were built, it is likely that the substrate sizes were mixed and
supported species like Dhingeness crab, littleneck, butter, horse and geoduck
clams, sand lance, surf smelt, eelgrass, and species of green algae. These species
are expected to return fellowing dam removal.

Substrate is now composed of large-sized material (cobbles, boulders, etc.}
and supports kelp, rockfish, greenling, red rock crab, and chitons. This
community of marine life would sustain moderate adverse impacts during
dam removal as sand and gravel bury organisms, and silt and clay make the
water turbid. Over the long term, the increase ir: transport of sand and gravel
would result in a major change in the substrate composition and associated
biological community between the river mouth and the eroding bluffs to the
east. Future conditions, however, would approximate those that existed prior
to dam construction. This is true of both action alternatives. The Dredge and
Slurry alternative would send less suspended material offshore via the river,
and would instead deposit it in offshore waters 60 to 100 feet deep. This location
is preferred because currents are strong and would quickly disperse fine
sedirment, and reduce adverse impacts to marine life.

Long tailed weasel —
a species that feeds on
saiman carcasses.
{Jartis Burger photo)
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The refurn of natural sediment transport would help to restore beaches, which
have become steepened in part because of the loss of sand from the Elwha
River, and would help offset erosion of Ediz Hook.

Air Quality and Noise
Construction activities during dam removal would send minor amounts of

traffic-related pollutants (i.e. ozone, carbon menoxide, sulfur dioxide and
oxides of nitrogen), and some particulates into air in the immediate area. Other

sources of particulates in the Elwha basin include burns, pulp mill emissions,

vehicles and carnpfire smoke, all of which affect visibility.

Construction-related sources of particulates would include the use of haul
roads, loading and dumping, bulldozing, saw cutting, blasting and wind
erosion of the exposed reservoir basins. Emissions of particulate matter less
than 10 microns (PM,} from these sources at Elwha Dam are expected to be
about 103.3 tons, and at Glines Canyon Dam, about 25.2 tons over the 18-
month to 2-year dam removal time period. Although impacts would be
temporary, dust along a portion of the dirt road entry into the Elwha damsite
may moderately affect homeowners in the short term and require mitigation,
such as spraying periodically with water, or paving the road.

Slightly greater particulate emissions are expected under the Dredge and Slurry
alternative, as the pipeline would be buried for part of the route. This would
entail digging and burying, which would send dust into the air. The amount
is small enough that no measurable difference between the two alternativesis
expected.

There are no homes or wildlife of special concern closer than 0.3 milas to
either damsite. Twenty residents live within 0.6 miles of Elwha Dam, 55 within
1.2 miles and 491 within 3 miles of the site. Other than an employee residence
at the dam, the closest homes to Glines Canyon Dam are 2 miles away, and
four lie within a 3-mile radius. Nests of species of special concern {marbled
murrelets and/ or Northern spotted owis) have been located 1 mile from Glines
Canyon Dam, and 1.2 miles from Elwha Dam.

Continuous noise levels from construction equipment could have short-term
(18 months to 2 years) minor adverse impacts on residents living within one-
half mile of the Elwha Damsite, but would not be noticeable beyond 1.2 miles.
Ambient weather conditions and topography may reduce noise levels. Species
of special concern would not be affected.

Residents within 0.6 miles of Elwha Dam would periodically experience short
durations of acute noise from intermittent blasting similar in intensity to that
of moderate thunder. Residents and wildlife beyond 1.2 miles would rot be
expected to experience blasting noise; predicted noise levels during the
worst-case atmospheric conditions are all below or close to 120 decibels. Both
continuous and acute noise levels would be temporary and are considered
negligible impacts.
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AtGlines Canyon Dam, pre-splitting and blasting during notching of the dam
would produce about the same level of noise as at Elwha Dam, and would be
the loudest actions at the site. At a distance of 1 mile from the site, sound
levels would have dropped to those comparable to distant thunder or lower.
At two miles, the distance of all residences except the one at the dam, the
sound has no effect. )

Actual noise levels could be up to 20 decibels less than those predicted due to
attenuation provided by trees and terrain that were not considered in this
assessment.

Traffic noise would be comparable to a logging truck and would occur
primarily along routes already used frequently by such trucks.

Cultural Resources

The hydropower projects have become historic properties and both are on the
National Register of Historic Places. Removing them would mean the loss of
the projects themselves, a major adverse effect under the National Historic
Preservation Act. However, mitigation in the form of documentation of their
properties to the standards of the Historic American Engineering Record would
offset this loss. Also, some features of the Glines Canyon damsite would be
left in place so that Olympic National Park could use them as a focus of
interpretive activities in the future. Because of these measures, the significance
of the resources would be preserved, and impacts for the purposes of this EIS
{1.e. under NEPA)} would be reduced to minor.

The damrming of the river has had a profound effect on the cultural resources
of the Elwha Klallam peopie. The Elwha Klallam have lived in and around
the river valley for thousands of years, and their culture, spiritual traditions,
and economy have become intermeshed with it and the resources it has
traditionally provided. These resources include the salmon and steelhead
which filled the river before the dams were built.

When the river was dammed, the quantity of fish in the river drastically
declined. Cultural resources important to the Lower Elwha Klallam, including
the site on the river where they believe their people were created, were
inundated or made inaccessible by the reservoirs or buried by the dams. The
damming of the river itself has had a major adverse impact on all of the cultural
resources that a free-flowing river represent to the Elwha Klallam. Only
removing the dams would return these resources — the natural flowing river,
the abundant salmon and trout, and the irreplaceable cultural resources which
lie along the river valley. This would be a major beneficial impact of the
proposed action.

Removing the dams could adversely affect some historic sites, because the
river is expected to both meander and experience an increase in flood stage
over what it does now. Particularly at risk are those sites such as the Elwha
Ranger Station Historic District and the Altaire and Elwha campgrounds’

Elzoha Darm.
(Charles Scott photo)
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kitchen shelters which have been built in the flocdplain since the dams were
constructed. These same resources may be affected by road widening or staging
for construction as well. Minor impacts to cultural sites may occur as a result
of rubble disposal. ' :

The agencies cooperating in the production of this DEIS, as well as other
agencies, have signed an agreement which prescribes monitoring and
mitigation for impacts to cultural resources. The types of mitigation include
surveys, avoidance, and documentation of the features of a resource if it will

be affected. Because of the mitigation spelled out in the agreement, adverse -

impacts to cultural resources would be minor.

The proposed action and the Dredge and Slurry alternative are expected to
have similar impacts to cultural resources, except for those potentially caused
by trenching to lay the pipeline if it follows an alignment along county roads.
With mitigation, these additional adverse impacts to cultural resources would

be minor.

Socioeconomics

The economic benefits of dam removal far exceed the costs. Marked benefits
would be derived from additional recreation, tourism, and sport fishing
expected in the area after the dam removal, totalling $164 million over the 100
years of project life (at a 3% rate of discount). While data underlying nonmarket
estimates of value are more variable than market estimates, the nonmarket
value of restoring the Elwha River salmon and steelhead fisheries and
returning the ecosystem to its natural state has been estimated at $3.5 billion
per year over ten years (Loomis 1995).

Activity assodated with the removal of the dams would generate between
1,150 and 1,240 jobs in Clallam County during the approximate 10 years of
pre-constructiorn, constructicn and restoration involved in implementing the
project. This, in turn, would generate an estimated $60-$65 million in business
activity and another $32 to $34 million of personal income locally. After
restoration is complete, 446 permanent jobs and a corresponding annual
payroll of $4.6 million would be generated in the Clallam County recreation
and tourism sector. Increases in the workforce are not expected to generate
any significant change in the need for public services.

The proposed action is estimated to cost $111.1 million, and the Dredge and
Slurry Alternative, $124.4 million. These cost estimates may decline at final
design stages.

Public Health and Safety

Three variables: overall dam safety, potential for damage due to earthquakes
and impacts from hazardous materials were analyzed. Although Glines
Canyon Dam is considered strong enough to withstand even a probable
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maximum flood or major earthquake, a recent Department of the Interior pre-
acquisition inspection of Elwha Dam noted such “remotely occurring events”
may cause “a dam deficiency” (DOI et al. 1995). The probability of an
earthquake on either shallow crustal faults in the area or deeper subduction
faults is unknown, but is probably remote. Because damage to downstream
residents in the event of dam failure would be great, the dams are rated as
having high hazard potential. '

Special care would be taken during the removal of the Elwha Dam to ensure
there is not a failure from the dam foundation as occurred during its
construction in 1912, A series of cofferdams and other measures are integrated
into the removal design toensure public health and safety during dam removal.

Asbestos, PCBs, and chemicals such as fuels, paints, lubricants, and pesticides
were found in the project area. These are contained in soil, transformers, wiring,
associated buildings, and batteries at both powerhouses. The areas would be
cleaned up by remediating and removing the contaminated materials from
the dams and associated buildings and transporting them offsite to a licensed
hazardous waste dumpsite under either action alternative.

Traffic

[mpacts to traffic would occur as a result of trucks carrying equipment and
personnel to and from the site, and carrying rubble and waste materials away.
They would last only during the construction period, and would peak during
the final 7 months of Elwha Dam demolition.

Nine different waste disposal areas were analyzed. Traffic information
generated for 13 major intersections through which trucks would need to pass
was also assessed. The addition of project traffic would cause only one
intersection to decline in its level of service (LOS) rating during peak hours.
Twoconstruction years were analyzed, 2000 and 2005. Assuming the maximnum
number of trucks entering and leaving the Eiwha Damsite (16 trips per hour
— 8 each way) during the year 2005, the intersection rating of US 101 and SR
112 would fall during the peak traffic hour from LOS B to LOS C. This means
the time spent stopped or delayed at the signal at this intersection would
increase from a range of 5 to 15 seconds up to a range of 15 to 25 seconds. This
impact is minor and temporary.

Impacts from project traffic to all other intersections during peak hour traffic
on both weekends and weekdays would be negligible.

There may be concerns about truck traffic entering the highwavs from the site
access points at Power Plant Road and Olympic Hot Springs Road. As a safety
measure, flaggers may be used at these intersections to facilitate the
introduction of trucks to the busy arterial roadways.

Il —008143

19

|-008143



Summary

Glines Canyon Dam.
{Charles Scatt photo)

Indian Trust Resources

The dams have harmed resources secured to the Elwha Klallam and other
tribes under the Treaty of Point No Point, and the Treaty with the Makah,
signed in 1855. Under these treaties, tribes retained the right to take up to
one-half of the harvestable fin and shellfish returning to usual and accustomed
fishing places (except for “staked or cultivated beds”). The dams have reduced
the namber of harvestable fish to near zero (without hatcheries, all native
anadromous runs would likely eventually die out}), and greatly reduced both
sandy substrate and the Elwha estuary beneficial to shellfish. Both of these
impacts are major and adverse, although impacts to shellfish have not been
quantified.

In addition, the federal government is obliged to protect Indian trust or
restricted lands in the Elwha River drainage. The near-elimination of sediment
transport beyond the dams has resulted in major erosion of tribal beaches.
Also, the risk of failure of Elwha Dam (from very large earthquakes or floods)
is unknown, but considered unacceptable by the tribe at this time until further
safety analyses are completed.

Removing the dams and draining the reservoirs would restore conditions
under which fish and shellfish would flourish, eliminate the risk of Lower
Elwha Klallam Reservation flooding from dam failure, and reverse reservation
beach erosion. Either action aiternative would uphold the federal trust
responsibility, and have major beneficial impacts to resources subject to it.
The No Action alternative would continue major adverse impacts to these
same resources and would not uphold the federal trust responsibility.

Recreation

Local residents use both reservoirs for fishing and boating and the loss of this
recreational resource would be a major impact to them. Nearby lakes, such as
Lake Crescent and Lake Sutherland, are expected to accommodate users from
Lakes Aldwell and Mills, and would be slightly more crowded as a result.
Out of town visitors would only experience a minor impact because of the
availability of other lakes in the area.

During construction (about two years), the Elwha subdistrict of Qlympic
National Park would be closed to visitors. This would impact an estimated
140,000 (1993) to 170,000 {1994) visitors using the Elwha River valley inside
the park each year, including hikers, campers, sightseers, picnickers, fishers,

boaters, horseback riders, and backpackers. Shuttle service in the valley would .

mitigate some of this impact. Restrictions on sport fishing during dam removal
and restoration of native anadromous salmon and trout may adversely affect
both marine and in-river recreational fishers for up to a decade or more in
some cases.
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Summary of Impacts

Inthe long term, both the River Erosion alternative and the Dredge and Slurry
alternative would increase river recreational opportunities and would have a
major beneficial impact on salmon and steelhead sport fishing in the Elwha
River valley and Clallam County.

Land Use

Use of lands associated with the Glines Canyon hydropower project is
inconsistent with policies governing land use inside Olympic National Park.
These policies are designed for lands either designated as wilderness or that
are in a relatively natural state. When the dams are removed, the park would
maintain some features of the damsite for their interpretive value but otherwise
the land would be revegetated and managed for backcountry /wilderness uses.
This would conform with National Park Service policies and would be a
permanent beneficial impact. The objectives of several regional and local land
use plans would also be achieved. '

Lands associated with the Flwha hydropower project are outside park
boundaries and are designated by the Elwha Restoration Act to revert to one
of four managers. Two of these (the US Fish and Wildlife Service and the
Washington Department of Natural Resources) are not interested in acquiring
and managing the lands, particularly if access to the river is maintained. The
third, Olympic National Park has stated the lands qualify for inclusion in the
park, but is not pursuing their inclusion in the park. The fourth party, the
Lower Elwha Klallam Tribe, is interested in managing the lands and has
proposed some use of the lands away from the river for natural resource
management, housing, and /or economic development. Any land manager is
required by the Elwha Restoration Act to protect fisheries and ecosystem
restorafion,

Disposing of over 210,000 cubic yards of concrete and fill materials and 730
tons of mechanical and electrical equipment from the demolished dams would
permanently commit land to this use, but may reclaim sites unusable now
(such as surface gravel mines).

Aesthetics

The dams and associated hydropower facilities are out of
character with the surrounding landscape at beth

sites, and contrast in form, color and texture with
that landscape.

Removing the dams and draining the
reservoirs would expose two large, flat
expanses visible to visitors and/or
passengers along Highway 101. Dust from
the lakebeds would impair visibility during
windy days unti] vegetation takes hold (the
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year after the reservoirs are drained). As time passes, vegetation would become
more varied and the area would eventually begin to appear natural. If
shorelines and other upland areas are revegetated as proposed, the sites would
return to the climax forest stage within several decades.
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