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FINDING OF NO SIGNIFICANT IMPACT
YUBA RIVER ECOSYSTEM RESTORATION PROJECT
YUBA COUNTY, CALIFORNIA

The U.S. Army Corps of Engineers, Sacramento District, has conducted an
environmental analysis in accordance with the National Environmental Policy Act (NEPA) of
1969, as amended. | determined that implementing the proposed Yuba River Ecosystem
Restoration Project would have no significant effects on the quality of the human environment.

The Proposed Action, as described in the Interim Feasibility Report/Environmental
Assessment (FR/EA), incorporated herein by reference, includes 179 acres of habitat restoration
along the lower Yuba River consisting of: (1) restoration of 43 acres of aquatic habitat,
including side channels, backwater areas, bank scallops; and (2) restoration of 136 acres of
riparian habitat, including floodplain lowering and grading and riparian vegetation plantings.
The possible consequences of the work described in the FR/EA have been studied with
consideration given to environmental, cultural, social, and engineering feasibility. The views of
other interested agencies, organizations, and individuals have also been considered.

In evaluating the effects of the proposed action, specific attention has been given to any
environmental conditions that could potentially be affected. The FR/EA evaluated in detail
effects to Air Quality, Climate Change, Aesthetics, Hydrology and Hydraulics, Vegetation and
Wildlife, Special Status Species, Water Quality, Transportation, Recreation, Cultural Resources,
and Noise. The potential effects to these resources are summarized below. All construction
would be implemented in compliance with applicable Federal laws, regulations and executive
orders. Best management practices (BMPs) and avoidance and minimization measures identified
within the FR/EA would be implemented. The Proposed Action would not result in significant
adverse effects to the environment.

Air Quality — The Proposed Action would result in short-term construction-related
emissions due to construction activities. Construction criteria pollutant emissions would be
substantially less than, and would not exceed de minimis conformity thresholds. Potential effects
to air quality would be further reduced through implementation of BMPs and avoidance and
minimization measures (Section 4.3.1.3). The Proposed Action would not result in significant
adverse impacts to air quality.

Climate Change — The Proposed Action would result in short-term construction-related
emissions of greenhouse gases (GHG) due to construction activities. Construction GHG
emissions would be substantially less than the Federal reporting threshold. Potential effects to
climate change would be further reduced through implementation of BMPs and avoidance and
minimization measures (Section 4.3.2.3). The Proposed Action would result in long term net
sequestration of carbon through the planting and establishment of riparian vegetation. The
Proposed Action would not result in significant adverse impacts to climate change.



Aesthetics — The Proposed Action would result in short-term and localized impacts to
visual resources due to construction activities. Construction related impacts to visual resources
would be restricted to periods of construction and would be consistent with typical active mining
activities in the project area. Potential effects to visual resources would be further reduced
through implementation of BMPs and avoidance and minimization measures (Section 4.3.3.3).
The Proposed Action would not result in significant adverse impacts to visual resources.

Hydrology and Hydraulics — The Proposed Action would result in localized changes to
hydrology and hydraulics due to modification of the near bank and floodplain to create proposed
habitat features. These changes would not result in changes to the macro-scale hydrologic and
hydraulic processes in the project area, such as watershed level inflow of water, upstream or
downstream movement of surface water, or movement of groundwater. The Proposed Action
would not result in significant adverse impacts to the hydrology and hydraulics of the project
area.

Vegetation and Wildlife — The Proposed Action would result in short-term impacts to
vegetation and wildlife due to construction activities. Potential effects to vegetation and wildlife
include the short term construction related disturbance or removal of habitat; however, project
actions would result in a significant, long-term improvement to the quantity, quality, and
connectivity between riverine and riparian habitats upon which the vegetation and wildlife
communities in the Yuba River watershed depend. Coordination with the U.S. Fish and Wildlife
Service on the proposed action was conducted under the Fish and Wildlife Coordination Act
(Environmental Appendix D — Attachment 4). The Proposed Project would incorporate all
recommendations in the Coordination Act Report to the greatest extent possible (Section 6.1).
Potential impacts to vegetation and wildlife would be further reduced through implementation of
BMPs and avoidance and minimization measures (Section 4.3.5.3). The Proposed Action would
not result in significant adverse impacts to vegetation and wildlife resources.

Special Status Species — The Proposed Action would result in short-term impacts to
special status species due to construction activities. Informal coordination with the U.S. Fish and
Wildlife Service was conducted under Section 7 of the Endangered Species Act evaluating the
project’s potential effects on the Western Yellow-billed Cuckoo, California Red-legged Frog,
and Valley Elderberry Longhorn Beetle. In a letter dated 2 August 2018, the U.S. Fish and
Wildlife Service concurred that implementation of the proposed action may affect, but is not
likely to adversely affect, species protected under the Endangered Species Act or their critical
habitat (Environmental Appendix D — Attachment 2). Coordination with the National Marine
Fisheries Service (NMFS) was conducted under Section 7 of the Endangered Species Act,
evaluating the project’s potential effects on the Central Valley spring-run Chinook salmon,
Central Valley steelhead, and southern distinct population segment green sturgeon; and under the
Magnuson-Stevens Fishery Conservation and Management Act (MSA) evaluating the project’s
potential effects to Essential Fish Habitat (EFH) for Pacific coast salmon. NMFS issued a
Biological Opinion, dated 18 October 2018, including recommendations under the MSA,
concurring that implementation of the proposed action would not jeopardize species protected
under the Endangered Species Act or adversely modify their critical habitat (Environmental
Appendix D — Attachment 1). Potential impacts to special status species would be further
reduced through implementation of BMPs and avoidance and minimization measures (Section
4.3.6.3). The Proposed Action would not result in significant adverse impacts to special status
species.



Water Quality — The Proposed Action would result in short-term construction-related
impacts to water quality due to construction activities. Construction related increases in
sedimentation and turbidity would be temporary and localized. Potential effects to water quality
would be reduced through implementation of BMPs and avoidance and minimization measures
(Section 4.3.7.3). In a letter dated 2 October 2018, the Central Valley Regional Water Quality
Control Board (CVRWQCB) indicated its support for the project and acknowledges the need for
the project to obtain a Water Quality Certification 401 permit prior to construction during the
preconstruction engineering and design phase of the project (Environmental Appendix D —
Attachment 5). The Proposed Action would not result in significant adverse impacts to water
quality.

Transportation — The Proposed Action would result in short-term impacts to
transportation resources due to construction activities. Construction related increases to traffic
from the Proposed Action would not exceed level of service thresholds for roadways in the
project area. Potential effects to transportation resources would be further reduced through
implementation of BMPs and avoidance and minimization measures (Section 4.3.8.3). The
Proposed Action would not result in significant adverse impacts to transportation resources.

Recreation — The Proposed Action would not result in short-term impacts to recreation
due to construction activities. Potential effects to recreational resources would be further
reduced through implementation of BMPs and avoidance and minimization measures (Section
4.3.9.3). The Proposed Action would not result in significant adverse impacts to recreational
resources.

Cultural Resources — The full extent of culturally significant and historic resources in the
project area is unknown. Most of the known sites in the project area have not been assessed for
eligibility for listing on the National Register of Historic Places. Potential effects to cultural and
historic resources would be reduced to a less than significant level through execution of a
Programmatic Agreement (Cultural Resources Appendix B). The Programmatic Agreement has
been coordinated with the California State Historic Preservation Officer, the Advisory Council
on Historic Preservation, tribes, and other interested parties and includes the processes for
addressing potential effects to known and unknown historic properties. Through the execution of
the Programmatic Agreement and adherence to processes described therein, the Proposed Action
would not result in significant adverse impacts to cultural or historic resources.

Noise — The Proposed Action would result in short-term construction-related noise
related primarily to the use of heavy equipment during the grading, excavation, hauling, and
placement of features. However, the noise associated with the construction activities is
permissible under Yuba County’s Ordinance Code. Potential effects to the acoustic environment
would be further reduced through implementation of BMPs and avoidance and minimization
measures (Section 4.3.11.3). The Proposed Action would not result in significant adverse
impacts to the acoustic environment.



Based upon my review of the FR/EA, it is my determination that the proposed project
would have no significant effects on environmental, social, or cultural resources. Based on these
considerations, it is my determination that the proposed project does not significantly affect the

human environment. Therefore, preparation of an Environmental Impact Statement is not
required.

Date DAVID G. RAY, P.E.

COL, EN
COMMANDING
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Executive Summary

ES.1 Introduction

In 2015, the U.S. Army Corps of Engineers (USACE) initiated the Yuba River
Ecosystem Restoration Feasibility Study at the request of the Yuba County Water Agency
(YCWA), the non-Federal sponsor for the study. The objective of a USACE ecosystem
restoration project is to restore degraded aquatic, wetland, or riparian ecosystems to a less
degraded, more natural condition. The Yuba River watershed (Figure ES-1), located on the
western slope of the Sierra Nevada Mountain Range, has been extensively mined for gold and
other resources. The legacy of that mining, coupled with multiple water resources development
projects, resulted in a degraded ecosystem, prompting investigation into restoration
opportunities.

This integrated Feasibility Report/Environmental Assessment (FR/EA) describes the
planning process followed to investigate ecosystem restoration opportunities in the Yuba River
watershed and serves as the environmental compliance document under the National
Environmental Policy Act (NEPA). USACE is the lead agency for the feasibility study and is
also the lead under NEPA. YCWA, the lead agency under the California Environmental Quality
Act (CEQA), is expected to complete a CEQA compliant environmental analysis after
Congressional authorization of the recommended plan. Numerous other agencies, organizations,
and individuals have participated in the study including the U.S. Fish and Wildlife Service
(USFWS) and National Marine Fisheries Service (NMFS).

This feasibility report is an interim response to the study authority because the
recommendations herein would not address the entire scope of that authority.

ES.2 Project Background

The Yuba River watershed was the epicenter of hydraulic mining during the California
Gold Rush. At its height, the hydraulic mining industry produced an estimated $15,000,000 of
gold per year (Kelly, 1954). However, hydraulic mining also produced debris flows of epic
proportions. Hydraulic mining washed away entire mountainsides in the upper Yuba River
watershed. Hundreds of millions of cubic yards of mining debris flowed downstream, filled river
channels, caused flooding of cities and farms, and obstructed navigation on the Sacramento
River and the San Francisco Bay-Delta. While some debris worked its way through the river
system, vast amounts of debris settled where the grade of the river flattened, deeply aggrading
the lower Yuba River and its floodplain and devastating adjacent farmland and riverine habitat.

The environmental degradation caused by hydraulic mining created significant
controversy and before long the Federal government took notice. In 1893, the United States
Congress established the Federal California Debris Commission (CDC) to regulate hydraulic
mining and protect navigation from further damage due to mining debris. The CDC issued
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permits for hydraulic mining operations under certain conditions. To prevent further injury to
the navigable waters of California, the CDC built Daguerre Point Dam in 1906 to impound
debris that was still working its way downslope. Later on, the CDC issued permits for dredge
mining on the lower Yuba River. Dredge mining was permitted to channelize the river and
mitigate flooding problems, but also to extract gold from the native river sediments. Dredgers
largely turned over the bed of the Yuba River, and left behind 20,000 acres of tailings. In 1941,
in an attempt to revive the hydraulic mining industry, the CDC built Englebright Dam, which
quickly filled with debris, although the industry was beyond revival. Upon Congressional
decommissioning of the CDC in 1986, administration of Daguerre Point Dam and Englebright
Dam and Lake was assumed by USACE.

Today, the debris dams continue to hold back hydraulic mining debris, with an estimated
28 million cubic yards (yd®) impounded behind Englebright Dam and 4 million yd® behind
Daguerre Point Dam. Many sections of the lower Yuba River remain primarily composed of
cobble and large gravel and the coarse substrate is unfavorable for the natural recruitment of
riparian vegetation. In addition to the debris dams, construction and operation of water supply,
flood control, and hydropower dams have further altered natural hydrologic and sediment
transfer regimes. The altered geomorphic processes and conditions have diminished and
degraded the Yuba River ecosystem and prompted the need for this feasibility study.

ES.3 Study Authority

The authority to study the Sacramento River Basin for flood control and allied purposes,
including ecosystem restoration, was granted in the Rivers and Harbors Act of 1962, P.L. 87-
874, Section 209, which reads:

The Secretary of the Army is hereby authorized and directed to cause surveys for
flood control and allied purposes, including channel and major drainage
improvements...in drainage areas of the United States and its territorial possessions,
which include the following named localities...Sacramento River Basin and streams in
northern California draining into the Pacific Ocean for the purposes of developing,
where feasible, multi-purpose water resource projects, particularly those which would be
eligible under the provisions of Title 111 of Public Law 85-500.

(Title 111 of Public Law 85-500 concerns water supply.)

On 28 April 2016, a Senate Committee Resolution clarified that ecosystem restoration is
to be included in this investigation:

Resolved by the Committee on Environment and Public Works of the United States
Senate, that the Secretary of the Army, pursuant to the Rivers and Harbors Act of 1962,
Pub. L. 87-874 § 209, is requested to investigate ecosystem restoration opportunities in
the Sacramento River Basin and streams in northern California draining into the Pacific
Ocean, including the Yuba River watershed.
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ES.4 Need for Action

The purpose of a USACE ecosystem restoration project is to restore degraded ecosystem
structure, function, and dynamic processes to a less degraded, more natural condition. The Yuba
River underwent major morphological changes in the late nineteenth century, including deep and
broad deposition on the channel and floodplain that resulted in cutoffs of meander bends,
channel avulsions, and development of distributary channels. Over time, in response to both
natural processes and river engineering efforts, channel beds began to incise and abandon
floodplains as terraces (James, 2009). However, the natural trajectory for incised channels to
widen their floodplain by lateral migration has been arrested by extensive bank protection on the
lower Yuba River (James, 2015). As a result of resource extraction and river management
strategies, the present day channel and floodplain are entirely different than pre-disturbance
conditions.

Drastic changes to geomorphology translate to drastic changes to river ecology too.
Hydraulic mining debris flows buried aquatic and riparian habitat under millions of cubic yards
of cobble. Populations of Chinook salmon and steelhead were once historically abundant on the
Yuba River, but have dwindled significantly. Both species are listed as threatened under the
Endangered Species Act (ESA) and the lower Yuba River has been designated as critical habitat.
The western yellow-billed cuckoo, a Neotropical migratory bird, was once common throughout
much of lowland California and has been observed in the Yuba River watershed, but is now
listed as threatened under the ESA primarily due to riparian habitat loss. Other federally listed
threatened species in the watershed that could benefit from restoration actions include green
sturgeon, California red-legged frog, and Valley elderberry longhorn beetle.

As part of the USACE planning process, specific problems or undesirable conditions in
the watershed were identified to provide a framework for developing project alternatives.
Specifically, the impacts of hydraulic and dredge mining, and early engineering efforts to control
flooding and debris problems, in conjunction with more recent water resource development
projects have resulted in the following problems:

e The quality of aquatic habitat has been degraded by reduced water volume; altered depth,
velocity, temperature, and substrate; and introduced heavy metals.

e Riparian habitats have been diminished in quantity, degraded in quality, and fragmented
by conversion to agricultural fields and reservoirs; accumulation of mining deposits; and
reduced fine sediments.

e Longitudinal river connectivity has been reduced by altered hydroperiods and sediment
transport as well as blocked and impaired passage of migrating fish.

e Lateral river connectivity has been reduced by aggradation of the floodplain and
channelization of the river.
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ES.5 Consideration of Alternative Plans

In correlation with the problems identified in the watershed, planning objectives were
developed for the Yuba River Ecosystem Restoration Feasibility Study and preliminary
management measures were identified to achieve those objectives. The preliminary management
measures were screened based on acceptability, effectiveness, and efficiency. The remaining
measures became the array of initial measures and are listed in Table ES-1. The range of
measures considered included habitat restoration on the lower Yuba River; step pools, a bypass,
and dam removal at Daguerre Point Dam; a fish ladder, fish tram, bypass, and dam removal at
Englebright Dam; and collection and transport of fish above Englebright and New Bullards Bar
dams.

Table ES-1. Initial management measures and planning objectives.

Objective: Obijective: Obijective: Objective:
Improve the Improve the Improve Improve lateral
guantity, quantity, longitudinal connectivity of
Initial Measures quality, quality, river the river to its
complexity of complexity, and | connectivity floodplain
aquatic connectivity of habitat
habitats riparian
habitats

Lower Yuba River Habitat

Restoration — Floodplain grading X X X X

Lower Yuba River Habitat

Restoration — Floodplain lowering X X X X

Lower Yuba River Habitat

Restoration — Riparian vegetation X X

planting

Lower Yuba River Habitat

Restoration — Side channel creation X X

Lower Yuba River Habitat

Restoration — Bank scalloping X X

Lower Yuba River Habitat

Restoration — Large woody material X

or engineered log jams

Lower Yuba River Habitat X

Restoration — Boulders

Lower Yuba River Habitat X X X

Restoration — Backwater areas

Daguerre Point Dam Step Pools X

Daguerre Point Dam 10% bypass X

Daguerre Point Dam Removal X X X X
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Table ES-1 (cont). Initial management measures and planning objectives.

Objective: Objective: Obijective: Obijective:
Improve the Improve the Improve Improve lateral
guantity, quantity, longitudinal connectivity of
Initial Measures quality, quality, river the river to its
complexity of | complexity, and | connectivity floodplain
aquatic connectivity of habitat
habitats riparian
habitats
Englebright Dam Fish Ladder X
Englebright Dam Fish Tram X
Englebright Dam Bypass X
Englebright Dam Removal X X X X
Collect and Transport Above
Englebright Dam S
Collect and Transport Above New
Bullards Bar Dam X

The initial measures were further evaluated to assess and rank the quantity and quality of
restoration each measure would likely achieve as described in Section 3.4.3. Efficiency scores
were developed to demonstrate the quantity and quality of restoration outputs relative to costs.
Risks to efficiency were also evaluated based on risks associated with mercury contamination,
sediment disposal, water rights, design complexity, and construction complexity. Lower Yuba
River Habitat Restoration was identified as the most efficient and lowest risk restoration
opportunity. Fish passage and dam modification measures were screened from consideration due
to low efficiency and relatively high risks. All components of Lower Yuba River Habitat
Restoration, as displayed in Table ES-1, were carried forward for more detailed evaluation.

In order to reasonably optimize the scale of the restoration plan, habitat restoration sites
were divided into groups, referred to as habitat increments, based on geographic proximity.
Class 4 cost estimates were prepared for each habitat increment and ecosystem benefits were
quantified for each increment using habitat suitability index models and Habitat Evaluation
Procedures (see Section 3.6). To formulate the final array of alternatives, USACE Institute for
Water Resources (IWR) Planning Suite software v2.0.9 (certified) was used to generate all
possible combinations of habitat increments. IWR Planning Suite identified 6 Best Buy Plans,
including the no action alternative, based on the costs and benefits of each habitat restoration
increment. The Best Buy Plans became the final array of alternatives.

Alternative 5 has been identified as the National Ecosystem Restoration (NER) plan,
which is the plan that reasonably maximizes ecosystem restoration benefits relative to costs.
Alternative 5 would restore about 179 acres at an estimated cost of $97,219,000. The NER plan
is also the recommended plan (Figures ES-2a through ES-2d).
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ES.6 Actions Subsequent to Public Review of the Draft FR/EA

The Draft FR/EA was released for public review on January 8, 2018 through February
23, 2018. During that time, USACE received 61 comment letters, forms, and emails. Comments
were reviewed, considered, and incorporated into the document as appropriate. The majority of
the public and agencies indicated support for proposed habitat restoration measures but preferred
that the project also address fish passage at the dams. In particular there is strong desire for
removal or modification of Daguerre Point and/or Englebright Dam. However, no comments
were received that required reformulation, significant changes to the recommended plan, or
major changes to scope or cost.

Feasibility level analysis of the recommended plan included a refinement of the costs,
risks, and feasibility of the proposed actions. The habitat restoration features of the
recommended plan were analyzed to assess their effectiveness under high flow conditions.
Detailed modeling results and geomorphic characterizations were used to conduct a risk
assessment to ecosystem benefits and the cost-risk associated with benefit retention over time.
These assessments of benefit retention and operation and maintenance costs address the risk and
uncertainty associated with constructing habitat restoration measures in a dynamic riverine
environment. The results of this feasibility level assessment are discussed in Section 8.1.8 and
Appendix C. Additionally, the Real Estate footprint was expanded to avoid uneconomic
remnants and allow for flexibility in Operation, Maintenance, Repair, Rehabilitation, and
Replacement.

ES.7 Recommended Plan

The principal features of the recommended plan include restoration of approximately 43
acres of aquatic habitat including side channels, backwater areas, bank scallops, and channel
stabilization. These features would provide shallow, low velocity, rearing habitat and refugia for
juvenile anadromous salmonids and potentially increase benthic macroinvertebrate producing
habitat. Engineered log jams (ELJs) and placement of boulders and large woody material have
been incorporated in the recommended plan at actively eroding banks or sites with high
velocities and shear stresses. These features would promote bank stabilization, add structural
complexity, provide velocity refuge for juvenile fish, and modify local hydraulics and sediment
transport.

The recommended plan also includes about 136 acres of riparian habitat restoration
consisting of floodplain lowering and grading and plantings of native riparian species, which
would increase the quantity and quality of riparian habitat in the river corridor. The
recommended plan addresses fragmentation of habitat by targeting areas adjacent to existing
vegetation that have been unable to revegetate through natural processes due to substrate
composition and depth to groundwater. Floodplain lowering reconnects the river to its
floodplain and makes planting feasible where it was not previously due to excessive groundwater
depths. Four native species would be planted to provide species and structural diversity,
including arroyo willow which is known to support neotropical bird habitat (RHJV 2004). When
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the restored riparian habitat is inundated by high flows, it would also function as aquatic habitat,
providing additional feeding habitat and refugia for juvenile fish.

To various degrees, the recommended plan addresses all of the objectives of the
feasibility study. Longitudinal river connectivity would be increased by improving
approximately five river miles of aquatic habitat, improving refuge, rearing, and food production
options for migrating fish along the lower Yuba River. The recommended plan would also
reduce gaps between areas of suitable aquatic habitat, such as the Hallwood Side Channel and
Floodplain Restoration Project and the Hammon Bar Restoration Project.

The lower Yuba River is an ideal location for a restoration project because the river still
produces one of the largest fall-run Chinook Salmon populations in the Central Valley and also
supports California Central Valley steelhead and spring-run Chinook Salmon, which are
federally listed as threatened. In addition, the Yuba River does not have a hatchery facility and
therefore hosts one of the last remaining wild salmon runs in the Sierra Nevada Mountain range.
Historically, the Yuba River has supported a substantial percentage of salmon in the Sacramento
River basin. In 2009 through 2010, salmon spawning in the Yuba River made up 14 to 20
percent of all salmon spawning in Sacramento River basin (Yuba RMT 2013).

The ability of the Yuba River to support salmonids despite extensive habitat degradation
is aided by the fact that New Bullards Bar Reservoir would continue to have a large cold water
pool that would provide cold water for summer and early fall flows in the lower Yuba River.
Climate change would affect hydrology in the watershed, particularly by an increase in the
percentage of total precipitation that would come as rainfall, but the reservoir would mitigate for
the projected reduction in cold water from snow melt.

The creation of functioning, diverse, and interconnected habitats on the lower Yuba River
would contribute to the recovery of nationally and regionally significant resources. Endangered
Chinook salmon and steelhead require riverbanks with structural complexity, side-channels,
backwaters, at appropriate depths and velocities that the recommended plan would provide. The
restoration of aquatic and riparian habitat would reduce the scarcity of these important habitats.
Restoration of riparian habitat along the lower Yuba River would be particularly beneficial to
migratory birds on the Pacific Flyway. Despite significant habitat loss throughout the Central
Valley, California still supports some of the largest concentrations of wintering waterfowl and
shorebirds found anywhere in the world (The Nature Conservancy, 2018). The recommended
plan would add to the quilt of managed wetlands and bird-friendly agricultural lands that support
migratory birds.
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ES.8 Environmental Effects

The possible consequences of the proposed actions described in the FR/EA have been
studied with consideration given to the natural, cultural, and social environment, and
opportunities have been evaluated to provide ecosystem restoration, as described above. The
proposed alternatives, while providing long-term benefits to the Yuba River watershed, would
also have short-term effects on some resources. The FR/EA evaluated in detail, potential effects
to Air Quality, Climate Change, Aesthetics, Hydrology and Hydraulics, Vegetation and Wildlife,
Special Status Species, Water Quality, Transportation, Recreation, Cultural Resources, and
Noise.

In all cases, the potential adverse environmental effects would be reduced to a less-than-
significant level through project design, construction practices, preconstruction surveys and
analysis, regulatory requirements, and best management practices. All construction would be
implemented in compliance with applicable Federal laws, regulations and executive orders. Best
management practices and avoidance and minimization measures as summarized within the
FR/EA would be implemented. No compensatory mitigation would be required. A geotechnical
analysis of underlying substrates and water quality analysis of construction activities and
methods would be conducted during the preconstruction engineering and design phase to further
refine potential impact analysis. A National Pollutant Discharge Elimination System general
construction permit would be required. A Storm Water Pollution Prevention Plan and Spill
Prevention Control and Countermeasures Plan would be developed by the contractor prior to
construction.

The likelihood of encountering Hazardous, Toxic, and Radiological Waste during the
construction of this project is minimal. Elemental mercury and methylmercury are known
contaminants of concern in the lower Yuba River; however, no concentrations of any material
are anticipated at levels that would be classified as Hazardous or acutely Toxic. The potential
for release of contaminants would be addressed through characterization, monitoring, and
adaptive controls.

ES.9 Estimated Cost and Cost Sharing

Construction cost accounts from the certified cost estimate for the recommended plan are
displayed in Table ES-1 below.
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Table ES-2. Estimated Costs of Recommended Plan.!

Item Cost
($1,000s)

Lands and Damages 9,060
Relocations® 0
Construction (Fish and Wildlife Facilities)? 58,491
Planning, Engineering, Design 14,489
Construction Management 3,396
Monitoring 2,384
Adaptive Management 9,400

Total First Cost 97,219

"Based on October 2018 price levels
?No relocations required for the Recommended Plan.
3Fish and Wildlife Facilities account includes ecosystem restoration activities (excavation, grading, planting, etc.).

The recommended plan is a cost-effective and implementable alternative, is in the
Federal interest, and would be fully compliant with all environmental laws prior to construction.
This report recommends Alternative 5, the NER plan, for authorization as a Federal project. The
estimated first cost of the recommended plan is $97,219,000. The estimated annual OMRR&R
cost is $15,000. The Federal portion of the estimated first cost, based on October 2018 price
levels, is $63,192,000. The non-Federal portion of the estimated first cost is $34,027,000.

ES.10 Potential Future Studies

A significant ecosystem problem that was considered in this study would not be resolved
by the recommended plan. While the plan reasonably maximizes ecosystem restoration benefits
compared to costs, it would not resolve the problem of blocked and impaired fish passage and
altered hydrologic and sediment transport regimes caused by existing dams. Additional
investigation of this unresolved problem could be addressed in a future study under the same
authority.
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Chapter 1 — Introduction

Planning for Federal water resources projects constructed by the U.S. Army Corps of
Engineers (USACE), along with those of the U.S. Bureau of Reclamation, Natural Resource
Conservation Service, and the Tennessee Valley Authority, is based on the economic and
environmental Principles and Guidelines promulgated in 1983 by the U.S. Water Resources
Council. This report documents the planning process for ecosystem restoration in the Yuba
River watershed, California, to demonstrate consistency with USACE planning policy and to
meet the regulations that implement the National Environmental Policy Act (NEPA) of 1969, as
amended. The following sections provide background information regarding the basis for this
study.

1.1 Purpose and Need for the Study

The Yuba River ecosystem has been degraded by hydraulic mining and water resources
development in the watershed, prompting an investigation into restoration opportunities. The
purpose of the Yuba River Ecosystem Restoration Feasibility Study is to identify problems and
opportunities associated with ecosystem degradation in the Yuba River watershed; to formulate,
evaluate, and screen potential solutions to these problems; and to recommend a project in the
Federal interest! that is supported by a local entity willing to provide the necessary items of local
cooperation. This report presents the analysis and findings of the Feasibility Study and
integrates documentation of the plan formulation process with documentation of environmental
effects.

The current state of riparian and aquatic ecosystems in the Yuba River watershed was
largely shaped by extensive hydraulic mining that occurred from 1853 to 1884. Early
descriptions of the Yuba River before the onset of hydraulic mining are limited. However,
available field, documentary, and cartographic evidence suggests that the Yuba channel near
Marysville was characterized by a distinct riparian zone along the stream banks. This zone was
vegetated by tall trees, brush, and vines (James, 2013). The floodplain along the lower Yuba
River was described as an extended strip of bottom-lands with rich, black alluvial soil, on
average a mile and a half wide on each side of the river (Sawyer, 1884). The upper watershed
was free of dams and an estimated 300,000 fish returned to the Yuba River each year
(Yoshiyama et al. 2001; CDFG 1993).

The California Gold Rush of 1849 enticed settlement in the watershed and ingenious
methods for resource extraction. Modern hydraulic mining techniques, which includes the use of
high pressure water cannons to dislodge rock material or move sediment (Figure 1-1), were
developed in mining camps of the northern Sierra Nevada. Miners directed the water-sediment

L A project is said to be in the Federal interest if it is consistent with the mission of the Corps of Engineers
and the project benefits are in excess of the project costs.
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slurry through sluice boxes to separate gold or other desirable minerals. Entire mountainsides
were washed away as hydraulic technology evolved and the industry boomed (Figure 1-2).

Figure 1-1. Hydraulic miner operates a water Figure 1-2. Malakoff Mine, Nevada
cannon. County, Yuba River Watershed.

Hydraulic mining resulted in torrents of sediment transported downslope, causing rapid
aggradation and exacerbating flooding along the lower Yuba River (James and Singer 2008).
The sediment deposited in the channel raised the channel bed to the point that in 1868 it was
higher than the streets in Marysville. It is estimated that 684 million cubic yards of gravel and
debris from hydraulic mining washed into the Yuba River from 1849 -1909 (Yoshiyama et al.
2001). This is more than triple the sediment volume of the Panama Canal excavations
(Yoshiyama et al. 2001).

Much of the sediment dislodged by hydraulic mining settled where the grade of the river
flattened, suffocating stretches of riverbank under millions of cubic yards of cobble, but also
creating another opportunity for extraction. Gold dredging operations re-mined the vast
hydraulic mining sediment deposits along the lower Yuba River. Dredging began in 1902, and
by 1910, 15 dredges were operating in the lower Yuba River. In coordination with the Federal
California Debris Commission (CDC), dredge operators created enormous “training walls” to
contain the river in a single channel and mitigate sediment problems. Gravel berms 20 to 75 feet
high were constructed between 1910 and 1935 to promote scouring and formation of a
permanent, stable river channel (Adler 1980). This section of the river, known as the Yuba
Goldfields, is currently dominated by 20,000 acres of dredger tailings (Figure 1-3). The altered
landscape is discernible from orbital space even today.

In addition to training walls in the Yuba Goldfields, several structures were built on the
Yuba River to control flooding and sedimentation. Specifically, two major debris dams were
constructed by the CDC (i.e., Daguerre Point Dam in 1906 and Englebright Dam in 1941) to
prevent further movement of finer sediment into the Feather and Sacramento Rivers, and
ultimately the Sacramento and San Joaquin River Delta and San Francisco Bay. The dams
sequestered sediment and also trapped the chemicals that were used in hydraulic mining
processes. Mercury was used to separate gold from sand and gravel in the sluice box. In the
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Sierra Nevada Mountains, up to 9 million pounds of mercury were added to the environment
(Churchill 2000). Mercury and other heavy metals remain as contaminants in the sediment loads

A

Figure 1-3. The Yuba River flows through

the Yuba Goldelds.

behind Daguerre Point and Englebright Dams causing present day safe-eating advisories from
the California Office of Environmental Health Hazard Assessment. Guidelines advise women
ages 18-45 and children ages 1-17 to avoid eating largemouth, smallmouth, or spotted bass from
Englebright reservoir.

The upper Yuba River watershed was also developed for hydropower and water supply
during the early 20" century. Most of the dams and diversions that were used primarily for gold
mining were in place during this period, but they were replaced or removed as developmental
emphasis in the watershed shifted from gold mining to flood management, water supply, and
hydropower generation.

The purpose of this study is to address the degradation of this ecosystem, as described
above, and to determine the National Ecosystem Restoration (NER) plan. This report analyzes
potential NER benefits associated with restoring natural structure, function, and processes of the
Yuba River and concludes with identification of a Recommended Plan for Congressional
authorization. Although this report identifies and recommends ecosystem restoration actions
within the study area, due to the considerable degradation of the ecosystem and the broad scope
of the study authorization, the plan recommended by this report could not reasonably, fully
address the need for ecosystem restoration in the Yuba River Watershed. Consequently,
recommendations in this report would serve as an interim response to the study authority.
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1.2 Study Authority

The authority to study the Sacramento River Basin for flood control and allied purposes,
including ecosystem restoration, was granted in the Rivers and Harbors Act of 1962, Public Law
(P.L.) 87-874, Section 209, which reads:

The Secretary of the Army is hereby authorized and directed to cause surveys for
flood control and allied purposes, including channel and major drainage
improvements...in drainage areas of the United States and its territorial possessions,
which include the following named localities ...Sacramento River Basin and streams in
northern California draining into the Pacific Ocean for the purposes of developing,
where feasible, multi-purpose water resource projects, particularly those which would be
eligible under the provisions of Title 111 of Public Law 85-500.

(Title 11 of Public Law 85-500 concerns water supply.)

On 28 April 2016, a Senate Committee Resolution clarified that ecosystem restoration is
to be included in the investigation:

Resolved by the Committee on Environment and Public Works of the United
States Senate, that the Secretary of the Army, pursuant to the Rivers and Harbors Act of
1962, Pub. L. 87-874 § 209, is requested to investigate ecosystem restoration
opportunities in the Sacramento River Basin and streams in northern California draining
into the Pacific Ocean, including the Yuba River watershed.

1.3 Study Area Location

Located within the Sacramento River Basin (Figure 1-4), the Yuba River watershed
(Figure 1-5) encompasses 1,340 square miles on the western slopes of the Sierra Nevada
Mountain Range. The river flows east to west through forest, foothill chaparral, and agricultural
lands to the confluence of the Feather River.

The watershed is located in portions of Sierra, Placer, Yuba, and Nevada counties. There
are a total of 32 dams and 11 powerhouses in the watershed. For most of its course, levees are
absent from the river, except for near the confluence with the Feather River. At that point, the
Yuba River is confined by setback levees for six miles.

1.4 Study Sponsor and Participants

USACE and the Yuba County Water Agency (YCWA) are the lead agencies in the
Feasibility Study and share the cost of the study equally, pursuant to the Feasibility Cost Sharing
Agreement executed by the parties on June 2, 2015 and amended July 31, 2017.
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Affected agencies and stakeholders include but are not limited to: the National Marine
and Fisheries Service (NMFS), U.S. Fish and Wildlife Service (USFWS), California Department
of Fish & Wildlife (CDFW), Tahoe National Forest, public recreation groups, mining companies,
irrigation districts, South Yuba River Citizen’s League (SYRCL), and Trout Unlimited. USACE
has also consulted with the Native American Tribes in the area (Section 7.1).

1.5 Existing Projects, Studies, and Programs

There are several ongoing water resources related projects, studies, and programs that
could affect ecosystem conditions in the study area. Those efforts that pertain directly to this
feasibility study are summarized below.

1.5.1 Projects

There are many water resources development projects on the Yuba River from sediment
retention structures, hydropower generation, water supply for irrigation, municipal, and industrial
purposes, to fish and wildlife mitigation and restoration projects. The following list is not
exhaustive, but highlights the projects most relevant to this study, such as the dams that are the
first barriers to fish passage, hydropower projects with controlled water releases, and other
habitat restoration efforts.

Yuba River Restraining Barriers. The Rivers and Harbors Acts of 1893 and 1896
authorized the construction of restraining barriers to control movement of hydraulic mining
debris as recommended by the California Debris Commission (CDC). The Yuba River
Restraining Barriers project consists of Daguerre Point Dam, which forms a storage basin for
debris, and about 15 miles of large berms or training walls. The berms confine flows to narrow
channels to prevent stream meander and downstream movement of old debris deposits from
floodplain areas.

Congress established the CDC in 1893 to provide for: resumption of hydraulic mining
without injury to navigation or damage to overflow; to restore, as nearly as practicable,
navigation conditions as of 1860; and to afford relief in flood time and to provide sufficient
water to maintain scouring force in summer to restore channel capacities. Members of the CDC
were USACE officers appointed by the President of the United States. The CDC did not
discover a satisfactory method to allow resumption of hydraulic mining, but was effective in
debris management.

Daguerre Point Dam. Daguerre Point Dam (Figure 1-6) is located on the Yuba River
approximately 11.5 miles upstream of Marysville. The CDC recommended the dam to prevent
hydraulic mining debris from washing into navigable waters of the Sacramento and Feather
Rivers. Congress authorized the dam’s construction in the 1902 Rivers and Harbors Act (P.L.
57-154). Although the dam was completed in May of 1906, the river was not diverted over the
dam until 1910. The dam rapidly filled to capacity with sediment and debris that moved
downstream during flooding in 1911. Daguerre Point Dam was damaged and breached by floods
in 1963 and 1964, then rebuilt in 1965. The area behind the dam is almost entirely filled with up
to 4 million cubic yards of sediment that has accumulated since it was rebuilt.
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The Water Resources Development Act of 1986 (P.L. 99-662) eliminated the CDC and
transferred Daguerre Point Dam to USACE. USACE is responsible for operation and
maintenance of the dam.

As documented in the 2013 Biological Assessment (BA) on Daguerre Point Dam,
USACE implemented protective and voluntary conservation measures for listed species under its
obligation to Section 7(a)(1) of the Endangered Species Act and several voluntary conservation
measures in accordance with USACE’s Environmental Stewardship and Maintenance Guidance
and Procedures, respectively. USACE is in compliance with the Endangered Species Act for the
operation and maintenance of Daguerre Point Dam.

Daguerre Point Dam’s key details include the following:

e Overflow concrete ogee (“s-shaped”)
spillway with concrete apron and
abutments.

e Ogee spillway section is 575 feet wide
and 25 feet tall.

e Originally designed to retain hydraulic
mining debris.

e Currently used to facilitate water
diversion for irrigation purposes.

e Not operated for flood control or
recreation.

Figure 1-6. Daguerre Point Dam.

e No storage capacity — reservoir filled
with hydraulic mining debris and sediments.

There are three water diversions associated with Daguerre Point Dam which utilize the
elevated head?, or pressure, created by the dam, or the influence of the dam in the prevention of
additional river channel incision, to gravity-feed their canals. The three diversions are the
Hallwood-Cordua diversion, the South Yuba/Brophy diversion, and the Browns Valley Irrigation
District diversion, which have a combined capacity of 1,085 cubic feet per second (cfs).

In addition to the dam structure, there are two fish ladders, each with a control gate. The
purpose of these two fish ladders is to permit salmon and steelhead access upriver to the seasonal
spawning areas. Other native species, including pike minnow and suckers, have also been
observed using the ladders. However, the ladders do not meet modern fish passage design
standards, and are not effective in passing all species over a full range of flows (NMFS 2014a).

Englebright Dam. Originally known as Upper Narrows Reservoir, the Harry L.
Englebright Dam and Lake is on the main stem of the Yuba River (RM 23.9) approximately 20

2 The “elevated head” at Daguerre Point Dam is created by the hydraulic conditions associated with water being impounded behind (i.e.,
upstream) of the dam. USACE has no control over the in-river flows, and has no discretionary control over the “head” for local water users in
the vicinity of Daguerre Point Dam.
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miles northeast of Marysville. The concrete arch dam and reservoir was authorized by the Rivers
and Harbors Act of 1935 (P.L. 74-409) as part of the Sacramento River and Tributaries Project.
Completed by the CDC in 1941, the project was authorized primarily to contain hydraulic
mining sediments originating in upstream areas (USACE 2013).

Englebright Dam (Figure 1-7) is 260 feet high, and the storage capacity of the reservoir
was 69,700 AF at the time of construction (Childs et al. 2003). However, due to sediment
buildup, the gross storage capacity was more recently estimated at 50,000 AF (USGS 2003).
The volume of sediment in Englebright Lake is significant and was estimated at approximately
28 million cubic yards in 2003 by the U.S. Geological Survey (USGS). Additional details
regarding Englebright Dam and Lake are provided below.

e Englebright Dam is a concrete
constant angle arch structure.

e Dam crest length of 1,142 feet and
the dam top crest width is 21 feet.

e Dam spillway crest elevation is 527
feet mean sea level (msl).

e Maximum spillway design capacity

is 108,000 cfs.
e Dam is not operated for flood

control. Figure 1-7. Englebright Dam.
e Englebright Lake is approximately 9

miles long.

e Reservoir water surface elevation generally fluctuates between 517 feet to 525 feet msl
on a daily and weekly basis.

e Englebright Reservoir is used as an afterbay for releases from New Bullards Bar
Reservoir through the New Colgate Powerhouse. Water releases from Englebright
Reservoir are managed by PG&E and YCWA to maintain Yuba Accord instream flows
for fisheries, while also generating hydroelectric power, providing surface water for
irrigation, maintaining Englebright Reservoir water surface elevations within a range
suitable for recreation, and other beneficial uses.

e Englebright Dam provides the hydraulic head for approximately 67 megawatts (MW) of
electric generation at the Narrows 1 and 2 powerhouses.

Water in the reservoir provides for recreational opportunities as well as hydroelectric
power generation. The reservoir does not have any dedicated flood storage space and only
provides incidental flood control benefits. Since the reservoir was constructed for mining
debris retention and not for flood control purposes, it does not have a low-level outlet. In fact,
the design of the dam allows unregulated flood flows to spill over the top of the dam during
flood events. Since around 1941, controlled releases into the lower Yuba River have been

9

Yuba River Ecosystem Restoration Interim Feasibility Report and

Environmental Assessment



made from the Pacific Gas and Electric (PG&E) Narrows 1 Power Plant, and since 1970 from
the YCWA Narrows 2 Power Plant, both Federal Energy Regulatory Commission (FERC)
licensed facilities. These power plants are just downstream of the dam.

Englebright Dam typically represents the delineation between the upper and lower Yuba
River. Englebright Dam is impassable to fish moving upstream and is the upstream limit of
anadromous fish migration in the Yuba River.

Yuba River Development Project. The Yuba River Development Project serves
multiple uses, including hydropower, flood control, water supply, and environmental resources.
The project as described in YCWA's June 2, 2017 Amended Final License Application to FERC
consists of: 1) New Bullards Bar Dam and Reservoir; 2) Our House Diversion Dam; 3) Log
Cabin Diversion Dam; 4) Lohman Ridge Diversion Tunnel; 5) Camptonville Diversion Tunnel,
6) New Colgate Powerhouse; 7) Narrows 2 Powerhouse; and 8) several recreational facilities
centered around New Bullards Bar Reservoir. The project’s original FERC license was issued
May 16, 1963 and amended May 6, 1966. Since May 2016, the Project has operated under
annual FERC licenses, which have the same terms as the previous FERC license. The project
has an energy generation capacity of 361 megawatts.

The Yuba River Development Project releases water into the lower Yuba River in order
to meet flow requirements specified in their water rights, as described in Revised Water Right
Decision 1644 and Corrected Water Right Order 2008-0014. Corrected Water Right Order
2008-0014 allows implementation of the lower Yuba River Accord (Yuba Accord). Portions of
the Project are on Federal lands managed by the U.S. Forest Service and USACE.

New Bullards Bar Dam. The largest structure on the river, New Bullards Bar Dam is on
the North Yuba River, 18 miles upstream from Englebright Dam. Construction was completed
in 1970 by YCWA as part of FERC Project No. 2246 to provide water for power generation,
irrigation, water supply, flood control, and recreation. USACE contributed $12 million to the
construction of the dam in exchange for flood control space the reservoir would provide. The
reservoir is used heavily for recreation, and it powers two hydroelectric plants.

The USACE Flood Control Manual for New Bullards Bar Reservoir (1972) specifies
flood releases in a major flood event. Releases from New Bullards Bar Reservoir are made
through the New Colgate Powerhouse, through the dam’s low-level outlet, or through the gated
spillway. Figure 1-8 displays New Bullards Bar Dam.

Additional details about New Bullards Bar Dam and Reservoir are (YCWA 2010):
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e 1,110-foot long radius, double
curvature, concrete arch dam.

e Dam height is 645 feet.

e Overflow-type spillway with a width
of 106 feet.

e Spillway crest elevation of 1,902
feet msl.

e Three 30-foot wide and 54-foot tall
tainter gates on the spillway.

. . . . Figure 1-8. New Bullards Bar Dam.
e Maximum spillway design capacity
of 160,000 cfs.

e Provides hydraulic head for 340 MW of hydroelectric peaking power at the Colgate
powerhouse.

e The reservoir extends approximately 8.5 miles upstream at the normal maximum water
surface elevation (1,956 feet).

e Estimated reservoir storage capacity is 966,103 acre-feet.
e Reservoir maximum depth is 645 feet.

e Normal water level fluctuations of 150 feet.

1.5.1.1 Other Existing Water Projects

Other dams have been constructed in the Yuba River watershed for irrigation and
drinking water supplies. Many of the earlier dams have been retrofitted to supply hydropower in
addition to newer dams constructed with hydropower as a purpose. Other hydroelectric projects
within the Yuba River watershed are the Yuba-Bear Project managed by the Nevada Irrigation
District (a water agency based in Grass Valley, California), and the Drum-Spaulding Project
overseen by PG&E.

Marysville and Yuba City, the communities at the downstream end of the Yuba River,
receive flood risk reduction benefits from a system of levees, bypasses, and reservoirs, including
USACE’s Sacramento River Flood Control Project authorized in 1917, Yuba River Basin Project
authorized in 1999, and Sutter Basin Project authorized in 2014. The Three Rivers Levee
Improvement Authority (TRLIA) and Sutter Butte Flood Control Agency have constructed
projects, including portions of the two recently authorized USACE projects, to address critical
flood risk issues. USACE is currently constructing the Marysville Ring Levee element of the
Yuba River Basin Project and is initiating design of the unconstructed portion of the Sutter Basin
Project.

Hammon Bar Riparian Restoration Project. In 2011 and 2012 SYRCL planted 6,800
riparian cuttings on five acres of Hammon Bar on the lower Yuba River. Hammon Bar, like
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other sections of the lower Yuba River, is primarily composed of cobble and large gravel with
small and varying composition of small gravel or sand. The course substrate, a result of the
altered sediment regime, may be unfavorable for natural recruitment of riparian trees. This
project demonstrates the feasibility of establishing riparian hardwood forests on open bar
surfaces of the lower Yuba River by targeting areas with appropriate groundwater depths and
utilizing specific planting techniques. Plantings can influence conditions for natural riparian
recruitment, increase biomass and structural complexity, encourage additional hydraulic
interactions, and benefits to habitat (SYRCL 2013). Storm events over the winter of 2016-2017
realigned the Yuba River, testing the sustainability of the restoration project. In July 2017, U.S.
Fish and Wildlife Service biologists reported that nearly 2,000 trees survived.

1.5.2 Studies

The Yuba River downstream of Englebright Dam is one of the more thoroughly studied
rivers in the Central Valley of California. Much of the research is connected to the FERC
relicensing process of YCWA'’s Yuba River Development Project. Additional key prior studies
and reports are described below.

Applicant-Prepared Draft Biological Assessment for Central VValley Spring-Run
Chinook Salmon, Central Valley Steelhead and North American Green Sturgeon. YCWA,
June 2017.

Identified and evaluated potential effects on threatened and endangered species from YCWA’s
power generating activities. The assessment in Volume IV of YCWA's Amended Final License
Application to FERC was required as part of the FERC relicensing process.

Biological Opinion (BO) for Operation and Maintenance of Daguerre Point Dam
and Fish Ladders. National Marine Fisheries Service (NMFES), May 2014.

Responded to the 2013 Daguerre Point Dam BA and concluded that implementation of
the proposed action is not likely to jeopardize the threatened and endangered species, or
adversely modify their designated critical habitat. NMFS included Reasonable and Prudent
Measures and discretionary terms and conditions that are intended to minimize incidental take
associated with the proposed action. The BO superseded the February 2012 BO for Operation
and Maintenance of Englebright and Daguerre Point Dams.

Letter of Concurrence for Operation and Maintenance for Englebright Reservoir on
the Yuba River. NMES, May 2014.

Response to the 2013 USACE BA for Operation and Maintenance for Englebright
Reservoir. In the letter, NMFS concurs with USACE’s determination that the project proposed is
not likely to adversely affect Central Valley spring-run Chinook salmon and steelhead or green
sturgeon or the species’ designated critical habitats.

Yuba Salmon Forum Summary Habitat Analysis, Prepared by Cardno ENTRIX for
the Yuba Salmon Forum. September 2013.
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This report provides a summary assessment of potential anadromous spring-run Chinook
salmon and steelhead habitat in the Yuba River watershed. The summary assessment was
designed to provide habitat information that can be used to review potential actions that warrant
further investigation regarding introduction of Central Valley spring-run Chinook salmon and
Central Valley steelhead into the North, Middle, and/or South Yuba Rivers and/or portions of the
Yuba River. The summary assessment includes a synthesis of data from various sources that
includes hydrology, water temperature, upstream migration barriers, and a quantification of
migration, holding, spawning, incubation, rearing, and smolt emigration habitat.

Interim Monitoring & Evaluation Report Draft, Lower Yuba River Accord, River
Management Team. April 2013.

Served as both a ‘report card’ on the lower Yuba River Accord’s River Management
Team’s monitoring and evaluation program results regarding the implementation of the Yuba
Accord for regulators, stakeholders and the broader scientific community, and to help inform the
FERC relicensing process.

Assessment of Infrastructure and Related Items to Support Anadromous Fish
Passage to the Yuba River Watershed, Prepared by MWH for the Yuba Salmon Forum.
March 2013.

Provides an assessment of infrastructure to support anadromous fish passage to the Yuba
River watershed, including an engineering assessment of the facilities, appurtenances, costs,
permitting, and changes to the infrastructure and operations of existing facilities required for the
implementation and operations and maintenance of an Anadromous Fish Passage Program to
locations in the upper Yuba River watershed, including the North, Middle, and South Yuba
Rivers.

Yuba River Basin Post Authorization Documentation Report, USACE. December
2012.

Reaffirmed that there is Federal interest in project improvements within the
Linda/Olivehurst area of the authorized Yuba River Basin Project. The project, as authorized,
includes improvements to strengthen existing levees to reduce flood risk to the City of
Marysville and to Reclamation District 784.

Upper Yuba River Watershed Chinook Salmon and Steelhead Habitat Assessment.
DWR, 2007.

The California Department of Water Resources (DWR) Upper Yuba River Studies
Program conducted this study to determine whether the re- introduction of wild Chinook salmon
and steelhead to the upper Yuba River Watershed is biologically feasible. The study concluded
that the Middle Yuba River could support a small salmon run.

Yuba River, California, Daguerre Point Dam Initial Appraisal Report. USACE,
August 2005.

Under Section 216 authority, the USACE prepared an Initial Appraisal Report (IAR) in
2005. The report recommended a cost-shared feasibility study to determine the Federal interest
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in fish passage improvement, restoration of fisheries, restoration of aquatic habitat, and flood
damage reduction associated with Daguerre Point Dam. A Continuing Authorities Program
(CAP) Section 1135 study was not recommended because alternative costs to address aquatic
ecosystem problems along the Yuba River were expected to exceed the CAP funding limit.

Daguerre Point Dam Fish Passage Improvement Project Alternative Concepts
Evaluation, Wood Rodgers, Inc., Sacramento, CA. September 2003.

This evaluation described the potential solutions (and limitations of each) for fish passage
improvements at Daguerre Point Dam as recommended by the California Department of Fish and
Game (now the Department of Fish and Wildlife). It provided costs for each solution and
compared the impacts to fish passage, water supply interests, and downstream flood protection
relative to the cost for implementation.

Preliminary Fish Passage Improvement Study. USACE, August 2001.

Identified potential alternatives for fish passage improvement at Daguerre Point Dam on
the Yuba River. It included preliminary plans to reduce fisheries resource problems in the study
area. It provided the project status and planned future efforts needed to conduct a feasibility
study.

1.5.3 Programs

Sacramento River Basin Habitat Expansion Agreement

The Habitat Expansion Agreement provides a framework for DWR and PG&E to jointly
identify, evaluate, and select the most promising and cost-effective action(s) to expand
spawning, rearing, and adult holding habitat for spring-run Chinook salmon and steelhead in the
Sacramento River Basin. Habitat expansion is intended to mitigate for any presently unmitigated
impacts due to the blockage of passage of all fish species caused by Feather River Hydroelectric
Projects.

Because the Yuba River was historically a major contributor of spring-run Chinook
salmon to the Sacramento River System, DWR and PG&E, in consultation with resource
agencies, identified actions to expand spawning habitat on the lower Yuba River, specifically the
Yuba River Canyon Salmon Restoration Project. An additional, optional action to support
segregation of spring-run and fall-run Chinook salmon using a seasonally operated segregation
weir was also identified.

14

Yuba River Ecosystem Restoration Interim Feasibility Report and

Environmental Assessment



Anadromous Fish Restoration Program

Under the authority of the Central Valley Project Improvement Act, the USFWS
Anadromous Fish Restoration Program (AFRP) has the broad goal of doubling natural
production of anadromous fish in the rivers and streams of the Central Valley of California. One
of the high priority actions of the AFRP is to evaluate the benefits of restoring stream channel
and riparian habitats of the Yuba River, including the creation of side channels for spawning and
rearing habitat for salmonids. In keeping with AFRP goals, USFWS and partner agencies have
proposed and funded the Hallwood Side Channel and Floodplain Restoration Project
(construction start 2018), Yuba River Canyon Salmon Habitat Restoration Project (construction
anticipated 2018) and the Hammon Bar Restoration Project (completed 2011-2012).

Lower Yuba River Accord

The Yuba Accord is a consensus-based, comprehensive program designed to protect and
enhance 24 miles of the lower Yuba River extending from Englebright Dam downstream to
Yuba River’s confluence with the Feather River. The Yuba Accord addresses water
management in the lower Yuba River until a new FERC license is issued for the Yuba River
Development Project. The State Water Resources Control Board's Corrected Water Right Order
2008-0014 adopted in 2008, amended YCWA's water-right permits to add the Yuba Accord
instream flow schedules, which YCWA had been implementing under pilot programs since 2006.
The Yuba Accord is composed of three interrelated agreements: 1) the Lower Yuba River
Fisheries Agreement, which specifies lower Yuba River minimum stream flows and creates a
detailed fisheries monitoring and evaluation program; 2) the Water Purchase Agreement, under
which YCWA provides annual water supplies for fish and wildlife purposes in the Bay-Delta,
CALFED's Environmental Water Account, the State Water Project, and the Central Valley
Project; and 3) the Conjunctive Use Agreements which specify the terms of the Yuba Accord's
conjunctive use program.

Yuba Salmon Forum

The Yuba Salmon Forum is a collaborative process that began in 2011. The forum is
comprised of a diverse group of stakeholders including State and Federal agencies,
municipalities, and environmental groups. The purpose of the Forum is to identify, evaluate,
recommend, and seek to achieve implementation of effective near-term and long-term actions
that achieve viable salmonid populations in the Yuba River Watershed to contribute to recovery
goals.

Yuba Salmon Partnership Initiative

The Yuba Salmon Partnership Initiative (YSPI) is a collaborative, science-based initiative
to contribute to the recovery of Central Valley spring-run Chinook salmon and Central Valley
steelhead by enhancing habitat in the Yuba River downstream of Englebright Dam and
reintroducing salmon (and possibly steelhead) into their historic habitat in the North Yuba River
upstream of New Bullards Bar Dam.
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1.6 Public and Agency Scoping

Scoping began on October 9, 2015, when USACE published a Notice of Intent in the
Federal Register (Vol. 80, No. 196) to prepare an Environmental Impact Statement. Following
publication of the notice, input was solicited from Federal, State, and local agencies, non-
governmental organizations, and the general public. USACE and YCWA hosted four public
meetings throughout the watershed. The meetings were held to educate the public about the
study efforts and to garner input on the proposed scope, in accordance with the National
Environmental Policy Act (NEPA). Table 1-1 displays the USACE planning and NEPA
processes. YCWA, the lead agency under the California Environmental Quality Act (CEQA), is
expected to complete a CEQA compliant environmental analysis after Congressional
authorization of a Federal project and would ensure full compliance with all applicable state
environmental laws.

Over 150 comments were received through email, mail, and at public scoping meetings
(written and verbal). Comments ranged from general support of or opposition to the study, to
requests for specific measures. The key comments included:

e General support for study.
e General support for reintroduction of salmonids into upper watershed.

e Interest in volitional or voluntary fish passage past Daguerre Point Dam and Englebright
Dam.

e Support for a watershed scope of study.

e An interest in preserving existing and developing new recreation opportunities, including:
fishing, boating, hiking, wildlife, and gold panning.

e Interest in communication and transparency throughout the study process — make
information available to public including public scoping information, public comments,
and screening criteria.

e Concern regarding the sponsor, YCWA, and USACE partnership.
e Concern for impacts to existing water resources.

The health of the native salmon and steelhead fisheries has been at the center of extensive
study and debate. The overall awareness of and interest in issues in the Yuba River watershed is
high. Participation in public meetings and submission of comments reflects an engaged public.
There is a general expectation for this feasibility study to recommend a plan that achieves
progress in the ongoing debate over natural resource management in the watershed.

During the plan formulation process, certain measures were screened from further
consideration as more information was gathered and more analyses completed. This lead to
identification of a final array of reasonable alternatives that, following an analysis of
environmental effects, were determined to have no significant impacts on environmental
resources with the implementation of appropriate BMPs and avoidance and minimization
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measures. Due to these findings, it was decided that the appropriate NEPA documentation to be
made available for public review was a draft environmental assessment (EA) with an associated
draft finding of no significant impact (FONSI).

For more detail on comments received during public review of the draft Feasibility
Report/Environmental Assessment, information available at meetings, and a summary of key
issues that were raised, see Chapter 7, Public Agency Involvement and Review.

Table 1-1. USACE Planning and NEPA Process

USACE Planning Process

Yuba River Ecosystem Restoration
Feasibility Study

NEPA Process

Step 1. Identify Problems
and Opportunities

Step 2. Inventory and
Forecast

Scoping Charrette: Federal Interest
Decision

Publish Notice of Intent (NOI)

Conduct scoping process

Prepare Statement of Purpose and
Need/Project Objectives Describe
existing conditions and affected
environment

Step 3. Formulate
Alternatives

Step 4. Evaluate Alternatives

Step 5. Compare
Alternatives

Milestone 1: Alternatives

Identify reasonable alternatives

Evaluate impacts and potential
mitigation

Compare alternatives

Step 6. Select Alternative

Milestone 2: Tentatively Selected Plan

Draft EA: public notice and 30-day
public review?

Milestone 3: Agency Decision

Milestone 4: Senior Leader Briefing
State and Agency Review

Final EA: respond to public
comments

Milestone 5: USACE Chief’s Report
ASA(CW) Transmits Chief’s Report to
OMB

ASA(CW) Transmits Chief’s Report to
Congress

Congressional Authorization

Finding of No Significant Impact
(FONSI)

1Although only a 30 day period is public review required for public review, the study elected to open the review period on the draft FR/EA for 45

days.

ASA (CW) = Assistant Secretary of the Army (Civil Works).
OMB = Office of Management and Budget.

Yuba River Ecosystem Restoration
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1.7 Report Organization

The planning process consists of six major steps: (1) Specification of water and related
land resources problems and opportunities; (2) Inventory, forecast and analysis of water and
related land resources conditions within the study area; (3) Formulation of alternative plans; (4)
Evaluation of the effects of the alternative plans; (5) Comparison of the alternative plans; and (6)
Selection of the recommended plan based upon the comparison of the alternative plans.

This report documents the study process. It also serves as the EA for compliance with
NEPA. The chapter headings and analysis presented in this report generally follow the outline of
an EA. The report chapters relate to the six steps of the planning process as follows:

e The second chapter of this report, Need for Action, covers the first step in the planning
process (specification of water and related land resources problems and opportunities).

e The third chapter of this report, Alternative Plans, is the heart of the report and is
therefore placed before the more detailed discussions of resources and effects. It covers
the third step in the planning process (formulation of alternative plans), the fifth step in
the planning process (comparison of alternative plans), and the sixth step of the planning
process (selection of the recommended plan based upon the comparison of the alternative
plans). In addition, at the end of the chapter, a project description is provided for the
purposes of the NEPA analysis.

e The fourth chapter of this report, Affected Environment and Environmental
Consequences, covers the second and fourth step of the planning process (Inventory,
forecast and analysis of water and related land resources in the study area and evaluation
of the effects of the alternative plans). This chapter is the majority of the NEPA analysis
for the study.

e The remaining chapters of the report discuss: cumulative effects (Chapter 5); compliance
with Federal laws and regulations (Chapter 6); public and agency involvement and
review (Chapter 7); the tentatively selected plan (Chapter 8); recommendations (Chapter
9); the list of preparers (Chapter 10); and references (Chapter 11).
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Chapter 2 — Need for Action

This chapter presents results of the first step of the planning process, the specification of
water and related land resources problems and opportunities in the study area, and establishes the
purpose and need for action within the NEPA framework. The chapter also establishes the
planning objectives and planning constraints, which are the basis for formulation of alternative
plans.

2.1 Purpose and Need for the Action

The purpose of the project is to improve degraded ecosystem structure, function, and
dynamic processes in the Yuba River watershed to a less degraded, more natural condition. The
need for ecosystem restoration in the Yuba River watershed is to reduce stressors to nationally
significant resources including the critical riparian and aquatic habitats that support them.
Numerous Federal, State, and local agencies have also recognized the need for restoration and
are working within their authorities to implement restoration projects throughout the watershed.
However USACE has the capability to undertake restoration projects that would require major
hydrologic and geomorphic modifications beyond the capability of other entities.

2.1.1 Resource Significance Overview

The Yuba River watershed contains a diverse array of environments and conditions, from
the snow-covered crest of the Sierra Nevada Mountain Range to the agricultural fields of the
Sacramento Valley below. The variety of ecological communities support a multitude of
significant resources which are legally protected under the Federal Endangered Species Act
(ESA), California Endangered Species Act, Migratory Bird Treaty Act, and other regulations,
including rare plant species listed by the California Native Plant Society, demonstrating
institutional significance. There are 13 species with the potential to occur in the study area that
are listed as Threatened or Endangered under the ESA, and the lower Yuba River is designated
critical habitat for Federally listed threatened Chinook salmon, steelhead trout, and green
sturgeon. The lower Yuba River is among the last Central Valley floor tributaries supporting
populations of naturally-spawning spring-run Chinook salmon and steelhead (NMFS 2014).

The Central Valley of California, including the Sacramento River Basin and the Yuba
River watershed, was once one of the richest regions in the world for Chinook salmon production
(Yoshiyama et al. 1998). This once abundant natural resource has been in long term decline
since the Euro-American settlement of the region. Massive amounts of sediment discharged by
hydraulic mining covered spawning beds and filled the channels of major tributaries such as the
Yuba, Feather, Bear, and American rivers, obliterating salmon runs. Additionally, dredge
mining, construction of dams, and water diversion projects contributed to further loss of habitat.
It is estimated that 72% of the historical Chinook salmon spawning and holding habitat in the
Central Valley is no longer available (Yoshiyama et al. 2001). The amount of habitat loss for
steelhead is likely much higher than that for salmon because steelhead were more extensively
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distributed. On the Yuba River, most of the historical habitat was impeded by the construction
of Daguerre Point Dam and completely blocked by construction of Englebright Dam.

Riparian habitat in the Central Valley of California has also been significantly reduced
from historic levels. It is estimated that less than 5% of historic riparian forests remain in the
Central Valley (Hunter et al. 1999) and at least 80% of historic riparian habitat has been lost in
the western United States (NMFS). Degraded and diminished riparian habitat affects the quality
and quantity of aquatic habitat. The lack of riparian vegetation translates to scarce shade, shelter,
nutrients, and food for aquatic species. Loss, degradation, and fragmentation of riparian habitat
has been identified as potentially the largest individual threat to migratory birds. Parallel to
regional and national trends, riparian and aquatic habitat along the Yuba River has been
drastically degraded by human activities, limiting the productiveness of the ecosystem.

Additional information on resource significance can be found in section 8.1.2.

2.2 Problems and Opportunities

Identification and specification of the problems and opportunities to be addressed is an
important step in the planning process. A problem is an existing undesirable condition to be
changed. An opportunity is a chance to create a future condition that is desirable. Within the
context of solving the problems, opportunities contribute to the overall beneficial outcome of the
project. The difference between problems and opportunities is often indistinct, but in both cases
a changed future condition is preferred. The purpose of this feasibility study is to develop an
implementable and acceptable plan to change the future condition and address specific water and
related land resources problems and opportunities in the Yuba River watershed.

2.2.1 Problems

Modifications along the Yuba, North Yuba, Middle Yuba, and South Yuba rivers for
resource extraction (hydraulic mining, dredging), initial mitigation of resource extraction effects
(sediment dams, training walls), and water resource development (hydropower, water supply,
flood control dams, irrigation diversions) have resulted in the following problems:

e The quality of aquatic habitat has been degraded by reduced water volume; altered depth,
velocity, temperature, and substrate; and introduced heavy metals.

e Riparian habitats have been diminished in quantity, degraded in quality, and fragmented
by conversion to agricultural fields and reservoirs; accumulation of mining deposits; and
reduced fine sediments.

e Longitudinal river connectivity has been reduced by altered hydroperiods and sediment
transport as well as blocked and impaired passage of migrating fish.

e Lateral river connectivity has been reduced by aggradation of the floodplain and
channelization of the river.

The size and design of the dams on the Yuba River block and impair fish passage to
different degrees. Daguerre Point Dam is 25 feet tall and has two fish ladders to permit adult
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salmon and steelhead access upriver. Salmon and steelhead, as well as other species successfully
use these ladders to pass over the dam, as demonstrated by an infrared fish counter and video
monitoring system. However, the design of the ladders could delay or impede passage under
certain conditions. At present, there is no data to quantify the degree to which the ladders delay
or impede passage over the dam. Additionally, juvenile salmon and steelhead emigrating
downstream over the dam may be impeded by low flows or injured or killed if passing over the
spillway. Piscivorous fish that prey on juvenile salmonids have been observed in pools
immediately upstream and downstream of the dam. At present, there is no data to quantify the
percentage of fish that are impacted on the downstream migration. The fish ladders at Daguerre
Point Dam were not designed for green sturgeon, therefore the dam is a complete barrier to
upstream passage for green sturgeon. Englebright Dam is 260 feet tall and has no fish ladders.
Englebright Dam is a complete barrier to upstream migration of salmonids and all other fish.

Climate change is further exacerbating habitat degradation, fragmentation, and
subsequent impacts to wildlife. For example, the Western yellow-billed cuckoo breeds in low- to
moderate-elevation native forests lining the rivers and streams of the western United States.
They require relatively large, contiguous patches of multilayered riparian habitat for nesting.
The loss and degradation of native riparian habitat throughout their range have played a major
role in the bird’s decline. Climate change has the potential to be an additional stressor to the
cuckoo. The warmer temperatures already occurring in the southwestern United States may alter
the plant species composition of riparian forests over time (NPS 2015). In the Central Valley,
low species richness, poor vital rates, and low abundance of songbirds reflect the loss of riparian
habitat integrity (CVJV 2006). In fact, riparian habitat loss may be the most important cause of
population declines among songbird species in western North America (DeSante and George
1994), and climate change scenarios predict further changes in vegetation.

Another example of risk from climate change is to the cold-water fish species. The Yuba
River watershed is historical habitat for threatened Central Valley spring-run Chinook salmon,
threatened Central Valley steelhead, and threatened North American green sturgeon. These
anadromous fish species rely on appropriate habitat and cold, clean water to survive. Climate
change is likely to reduce availability and access to cold water habitat through increasing average
air and water temperatures and change in precipitation patterns (NMFS 2016). Reduced snow
packs would cause prolonged periods of low streamflows during summer and early fall in many
California rivers. A May 2017 report from biologists at the University of California, Davis,
Center for Watershed Sciences and California Trout states that nearly 75 percent of California’s
salmon, trout, and steelhead would be extinct in 100 years unless critical habitat is protected and
restored. If present trends continue, 45 percent of species are likely to be extinct in the next 50
years (Moyle et al, 2017). While hydrology in the Yuba River also would be affected by climate
change, particularly by an increase in the percentage of total precipitation that would come as
rainfall, New Bullards Bar Reservoir would continue to have a large coldwater pool that would
provide cold water for summer and early fall flows in the lower Yuba River.
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2.2.2 Opportunities

In addition to the problems identified above, the following opportunities that could
potentially be addressed in the feasibility study were also identified:

e Provide compatible recreation in conjunction with ecosystem restoration features.

e Conserve Evolutionary Significant Units of Chinook Salmon in the Yuba River
watershed, including genetic isolation of seasonal runs.

Unlike many other Sierra Nevada rivers, there are no fish hatcheries on the Yuba River.
In fact, the Yuba supports one of the last remaining wild salmon runs in California, providing a
unique opportunity to preserve genetic integrity of independent salmonid populations.
Improving opportunities for reproductive isolation would reduce interbreeding between Chinook
salmon fall and spring runs and result in increased species productivity, resiliency to changing
conditions, and survival.

2.3 Federal and Non-Federal Objectives

The Federal (USACE) objective in ecosystem restoration planning is to contribute to
national ecosystem restoration (NER). Contributions to national ecosystem restoration (NER
outputs) are increases in the net quantity and/or quality of desired ecosystem resources.
Measurement of NER is based on changes in ecological resource quality as a function of
improvement in habitat quality and/or quantity and expressed quantitatively in physical units or
indexes (but not monetary units).

YCWA's primary mission is flood protection, water supply, fisheries protection and
enhancement, hydroelectric generation, and recreation. The YCWA objective for the study is to
identify opportunities for construction of sustainable ecological habitat improvements to the
Yuba River watershed to restore the Yuba River ecosystem degraded by hydraulic mining and
other anthropogenic impacts.

2.4 Planning Goals and Objectives

The overall goal of the study is to restore degraded ecosystem structure, function, and
dynamic processes of the Yuba River watershed to a less degraded, more natural condition. The
planning objectives, which are developed specifically for this study, are statements of the
intended steps toward achieving the goals. An objective is developed to address each of the
identified problems and opportunities. Planning objectives represent desired positive changes in
the future without-project conditions.

Each planning objective is applicable to the entire Yuba River watershed study area over
a 50-year period of analysis. Based upon the problems and opportunity identified in the study
area, planning objectives include the following.

e Improve the quantity, quality, and complexity of aquatic habitats. This objective
addresses the improvement of aquatic habitats and the functions those habitats provide
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for all life stages of anadromous fish, water birds, amphibians, and other wildlife within
the watershed.

e Improve the quantity, quality, complexity, and connectivity of riparian habitats.
This objective addresses the improvement of riparian habitats and migratory corridors
and the functions those habitats provide for waterfowl, water birds, riparian songbirds,
amphibians, and other wildlife within the watershed.

e Improve longitudinal river connectivity. This objective addresses the improvement of
hydrologic and aquatic habitat connectivity. Critical components of longitudinal
connectivity include the downstream movement of anadromous fish, water and sediment,
and the upstream movement of anadromous fish and the oceanic nutrients they provide.
Connectivity is improved when areas of suitable habitat are joined or gaps between areas
of suitable habitat are reduced.

e Improve lateral connectivity of the river to its floodplain. This objective addresses
the improvement of hydrologic connectivity within and between aquatic and floodplain
habitats. Critical components of connectivity include the lateral, or horizontal movement
of water within the channel and onto the floodplain, and the vertical, or downward
movement of water into the ground.

The feasibility study presents a range of alternative plans that balance objectives and
avoid conflicts or, where necessary, demonstrate the tradeoffs between conflicting objectives,
enabling decisions to be made. The Federal objective is to maximize net benefits. Because of
this, it is not appropriate to identify targets within objectives. For example, no target of
minimum acreage of restored habitat was identified for the project. Rather, the planning process
includes formulation of alternative plans to maximize NER benefits relative to cost.

2.5 Planning Constraints

A constraint is a restriction that limits the extent of the planning process. It is a statement
of aspects of the study area the alternative plans should avoid. In the development of
alternatives, the following constraints were identified:

e The recommended plan would not recommend any action that is legally required of
another entity or is included as O&M of an existing USACE project, e.g., mitigation
requirements of FERC licenses or NMFS May 2014 Biological Opinion.

e Removal of any Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) regulated wastes would be a responsibility of the non-Federal sponsor,
e.g., contaminated sediment.

An example situation in which the constraint would apply is pollution abatement.
According to the ER 1105-2-100, paragraph E-30.g., USACE would not propose any restoration
projects or features that would result in treating or otherwise abating pollution problems caused
by other parties where the other parties have, or are likely to have, a legal responsibility for
remediation or other compliance responsibility. Any such actions would become part of the
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future without-project condition. Also, a USACE restoration project cannot implement fish and
wildlife mitigation that is required for another project or be used as a mitigation credit.

2.6 Planning Considerations

In addition to the planning constraints, the following key planning considerations were
recognized. Key considerations are based on identified study or implementation risks. The
feasibility study will seek to identify measures and alternatives that address these considerations
to the extent practicable.

e Do not increase flood risk or reduce flood management capabilities.

e Do not have a significant negative effect on Federal ESA-listed species or impair existing
habitat for listed species in the future.

e Avoid or minimize, where practicable, providing upstream passage for non-native fish.

e Avoid or minimize adverse effects on the downstream water users’ diversions at
Daguerre Point Dam.

e Avoid or minimize, where practicable, adverse effects to groundwater recharge.
e Avoid or minimize, where practicable, impeding green sturgeon recovery efforts.

e Avoid or minimize, where practicable, impeding public access or recreational
opportunities as currently allowed.

An outstanding challenge is, and would remain, the presence of toxic sediments behind
Englebright and Daguerre Point dams (including mercury, arsenic, chromium, copper, and
nickel) deposited from past mining activities (USGS, 2004 and 2006). Responsibilities for any
remedial action would be determined in accordance with applicable laws, regulations, and
policies.
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Chapter 3 — Alternative Plans

3.1 Plan Formulation Process

The formulation, evaluation, and comparison of alternative plans comprise the third,
fourth, and fifth steps of the USACE planning process. These steps are often referred to
collectively as plan formulation. Plan formulation is an iterative process that involves cycling
through the formulation, evaluation, and comparison steps several times to develop a reasonable
range of alternative plans and then narrow those plans down to a final array of feasible plans
from which a single plan can be identified for implementation.

In this study, preliminary measures were first tested against planning criteria as described
in Section 3.2. Next, the measures that passed tests of the planning criteria were scored based on
cost, quantity, and quality of habitat restored. Scores from this evaluation exercise were plugged
into an efficiency formula ((quantity factor x quality factor) / cost factor) and ranked accordingly
as described in Section 3.4.3. To capture uncertainty and the potential for unforeseen outcomes
in the cost, quantity, and quality scores, the measures were also assigned risk scores and ranked
accordingly. After analyzing the results of this evaluation process, the measures with the best
efficiency and risk scores were carried through to form the final array of alternatives. At this
stage of the planning process, cost estimates and average annual habitat units were developed
and used in a cost effectiveness and incremental cost analysis. This analysis, as described in
Sections 3.6 through 3.8, allowed for a comparison of the final array of alternatives and
ultimately identification of a single plan for implementation.

3.2 Planning Criteria

Planning criteria are used to formulate, screen, evaluate, and compare measures and
alternative plans. Four specific formulation criteria are required in USACE water resource
studies, as described in ER 1105-2-100, paragraph 2-3.c: completeness, effectiveness,
efficiency, and acceptability. These criteria are generally subjective and are useful in narrowing
down the array of possible alternative plans. With the exception of completeness, these criteria
are also useful in screening potential measures. The four planning criteria are:

e Completeness. Completeness is the extent to which the alternative plans provide and
account for all necessary investments or other actions to ensure the realization of the
planning objectives, including actions by other Federal and non-Federal entities. It is an
indication of the degree to which the planned outputs are dependent upon the actions of
others. All alternative plans were formulated to be complete.

e Effectiveness. Effectiveness is the extent to which a measure or alternative plan
contributes to achieving the planning objectives. Measures that clearly make little or no
contribution to the planning objectives were dropped from consideration.

e Efficiency. Efficiency is the extent to which a measure or alternative plan is the most
cost effective means of achieving the planning objectives. In a USACE ecosystem
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restoration study, benefits are non-monetary. Measures that provide little benefit relative
to cost were dropped from consideration.

e Acceptability. Acceptability is the extent to which a measure or alternative plan is
acceptable in terms of applicable laws, regulations and public policies. Unpopular plans
are not necessarily unacceptable, just unpopular. Measures that were clearly not
acceptable were dropped from consideration.

Measures and plans that pass the screening criteria are evaluated and compared against
more specific evaluation criteria, which are described later in this chapter. Evaluation criteria
can include costs, outputs, or effects and reflect the planning objectives or constraints. Some or
all of the evaluation criteria may be used at various stages in the plan formulation process to
compare alternative plans. Effective evaluation criteria must be measurable and reveal
differences or trade-offs between alternative plans.

3.3 Future Without-Project Conditions

Alternative plans are formulated and evaluated based on the future without-project
condition. The future without-project condition is forecasted from the base year (the year when
the proposed project is expected to be operational) to the end of the 50-year period of analysis.
For this study, the assumed base year is 2025. Forecasts should consider all other actions, plans,
and programs that are most likely to be implemented in the future to address the problems and
opportunities in the study area in absence of a USACE project. For the purpose of this study, a
project was considered likely to be implemented if it was funded for construction; projects in
planning were not included in the future without-project conditions because of the inherent
uncertainty associated with future funding.

If no Federal action is taken, the Yuba River ecosystem-related problems existing today
are expected to continue, and stressors would persist and potentially become exacerbated.
Populations of Chinook salmon, steelhead, and waterbirds would continue to be significantly
reduced from historic conditions. Connectivity of the riverine aquatic habitat would continue to
be curtailed by the presence of large dams in the watershed. Regeneration of riparian habitat
would continue to be impeded by coarse substrate conditions on the lower Yuba River.
Incremental improvements to currently accessible habitat may be made by other entities.
However, the cost of large scale excavation is likely a barrier to other entities and the sites
requiring minimal excavation have already been addressed, leaving the most problematic and
expensive sites in the current state of degradation.

Under the Englebright Dam project authority, USACE is responsible for various
discretionary and non-discretionary functions. The discretionary functions include activities
related to the manner and frequency of maintaining the recreational facilities on the reservoir.
Non-discretionary functions include the inspection and maintenance of the dam structure to
ensure it remains in good repair. USACE does not conduct any water control operations or
releases for the dam.

Under the Daguerre Point Dam project authority, USACE is responsible for various
discretionary and non-discretionary functions. The discretionary functions include, but are not
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limited to, the timing and frequency of monitoring and clearing debris from the existing fish
passage facilities, and managing sediment buildup across the upstream face of the dam. Future
gravel injections and the Large Woody Material Management Plan are anticipated as components
of USACE’s voluntary conservation measures associated with the recent ESA consultation.
USACE’s Gravel Augmentation Implementation Plan contains guidance for a long-term gravel
injection program to provide spring-run Chinook salmon spawning habitat in the bedrock canyon
downstream of Englebright Dam. Non-discretionary functions include the inspection and
maintenance of the dam structure and fishways to ensure they remain in good repair.

Mining would continue in the Yuba Goldfields, and the tailings would remain.
Restoration opportunities may be present in the Yuba Goldfields, however, due to the
tremendous volume of gravel tailings and the inability of those tailings to support much
vegetation, the future without-project condition does not include any restoration projects in the
Yuba Goldfields.

Flood Risk Management structures would continue to be constructed and maintained in
the lowest portion of the watershed. Three River Levee Improvement Authority (TRLIA) plans
to construct a levee within the Yuba Goldfields and along the southern edge, about three miles
southwest of Daguerre Point Dam and one mile south of the river (Figure 3-1).

Implementation of lower Yuba River restoration actions by other entities is expected to
continue. The USFWS Anadromous Fish Restoration Program (AFRP) has completed one
project, with two more projects scheduled for implementation in 2018. 1) Implemented in 2011-
2012, the Hammon Bar Restoration Project was the first habitat restoration project to occur on
the lower Yuba River. Over 6,000 willow and cottonwood species were planted with the goal of
creating diverse riparian vegetation that would enhance fish habitat. The project was designed to
test the methods and resulting habitat benefits of planting large cuttings of cottonwood and
willow trees. 2) The Hallwood Side Channel and Floodplain Restoration Project has the
potential to enhance or create up to 170 acres of seasonally-inundated riparian floodplain
habitats, more than 3 miles of perennial side channels and alcoves, and more than 4 miles of
seasonal side channels. 3) The Yuba River Canyon Salmon Habitat Restoration Project would
restore up to 0.5 miles of in-channel spawning habitat by restoring and replenishing gravel and
removing shot rock debris from the Narrows Reach, which is below Englebright Dam.

Figure 8-2 displays how the habitat increments proposed in this study build upon completed and
proposed AFRP projects.

Over the next 50 years, climate change is expected to be a stressor for anadromous
salmonids in the Yuba River, and climate change in general poses an additional risk to the
survival of salmonids in the Central Valley (NMFS 2014). According to National Oceanic and
Atmospheric Administration (NOAA) research, under the expected warming of around 5°C,
substantial habitat in the Central Valley would be lost, although significant amounts of habitat
could remain, primarily in the Feather and Yuba Rivers (Lindley et al. 2007). Literature suggests
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that by the year 2100, mean summer temperatures in the Central Valley may increase by 2 to
8°C. Precipitation would likely shift to more rain and less snow, with significant declines in
total precipitation possible. Hydrographs would likely change, and Chinook salmon and
steelhead would be more thermally stressed by stream warming at the southern ends of their
ranges (NMFS 2014).

NMFS (2014) has prioritized the upper Yuba River (upstream of Englebright Dam) as a
primary area to re-establish viable populations of spring-run Chinook salmon and steelhead.
Recent studies conducted by Yuba Salmon Forum (YSF) (2013) demonstrate that of all
rivers/reaches in the Yuba River watershed, the North Yuba River upstream of New Bullards Bar
Reservoir and the lower Yuba River downstream of Englebright Dam provide the most thermally
suitable amounts of habitat in the watershed. The North Yuba River, because of the lack of
storage reservoirs and water management infrastructure, most closely approximates unimpaired
conditions. According to YCWA (2010), because of specific physical factors, hydrologic
factors, and flows negotiated under the Yuba Accord, the lower Yuba River is expected to
continue to provide the most suitable water temperature conditions for anadromous salmonids of
all Central Valley floor rivers, even if there are long-term climate changes. This is because New
Bullards Bar Reservoir is a deep, steep-sloped reservoir with ample cold water pool reserves that
would continue to be available to provide sustained, relatively cold flows of water into the lower
Yuba River during the late spring, summer, and fall of each year (YCWA 2010).

Public lands along the South Yuba River would continue to be managed under the South
Yuba River Comprehensive Management Plan. The plan is the result of a multi-agency effort to
develop a shared vision for lands along the river.

Urban development along the Yuba River would be negligible. Most of the upper
watershed is National Forest land. The towns along the upper portions of the Yuba River are
over an hour’s drive from job centers, so they are not expected to grow significantly. Areas
along the lower Yuba River are expected to remain rural; indeed, Yuba County’s current general
plan, from 2011, states that, “Rural residential areas would be preserved, recognizing the need to
provide for a variety of lifestyles. On the valley floor, lands that are the least productive for
agricultural purposes would be committed to development while higher value agricultural land
would be protected from encroachment and preserved for future generations of farmers.”

The Water Resources Council’s Principles and Guidelines specify that formulation and
evaluation of alternatives should be based on the most likely conditions expected to exist in the
future. Other programs currently in early planning phases could also potentially influence the
study area in the future, but are not assumed to be part of the future without-project conditions.
They include the Yuba Salmon Partnership Initiative, which is investigating collection and
transport of spring-run chinook to the North Yuba River and the Yuba County Integrated
Regional Water Management Plan. They are not assumed to be part of the future without-project
conditions because they are not funded and approved. Also, FERC relicensing of some existing
facilities would be required in the future, but no specific changes associated with relicensing are
assumed as part of the future without-project-conditions. Any assumptions regarding specific
future changes would be highly speculative and therefore inappropriate for inclusion in the future
without-project-conditions because no specific changes have been required by FERC.
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3.4 ldentification and Screening of Measures

Preliminary measures were compiled from several source documents including the
Central Valley Recovery Plan (NMFS 2014), Yuba River Ecosystem Restoration Section 905(b)
Analysis (USACE 2014), Habitat Expansion Plan (DWR and PG&E 2010), Habitat Expansion
for Spring-run Chinook Salmon and Steelhead (RMT 2009), Daguerre Alley Habitat
Enhancement Measures (chbec 2014), Rehabilitation Concepts for the Parks Bar to Hammon Bar
Reach (cbec et al. 2010), and Rehabilitation Planning from Parks Bar to Marysville (cbec 2013).
Additional preliminary measures were suggested at the YRER Planning Charette held in
Marysville, California from September 22 — 25, 2015. The compiled preliminary measures were
screened and, in some cases, combined to form initial measures with identifiable ecosystem
outputs that would address the planning objectives.

3.4.1 Plan Formulation Rationale

Initial measures were developed to address study objectives, as shown below in
Table 3-1. The four general types of initial measures that were developed were riverine habitat
restoration, connectivity at Daguerre Point Dam, connectivity at Englebright Dam, and
connectivity at New Bullards Bar Dam. Riverine habitat restoration is considered nonstructural
and all other measures are considered structural.

3.4.2 Description of Initial Measures

e Lower Yuba Habitat Restoration. This measure represents approximately 40 habitat
restoration site concepts along the lower Yuba River which include channel, floodplain,
and riparian habitat improvements, such as floodplain grading, side-channel and
backwater creation, riparian vegetation planting, and installation of woody material.
After the screening process described below, the site concepts were divided into multiple
geographic increments for further evaluation.

e Daguerre Point Dam Step Pools. This measure involves constructing a series of low-head
weirs, also known as step pools, across the river downstream of the dam. This measure
addresses upstream and downstream fish passage. EXxisting irrigation diversions would
not be affected.

e Daguerre Point Dam 10% Bypass. This measure includes a fishway/bypass around
Daguerre Point Dam, which would redirect up to 10% of the flows around the dam in
order to facilitate fish passage. NMFS and CDFW generally accept a fishway design
flow of 10% of the fish passage flow (related to flows during the upstream migration
period). Flow for fish passage releases would be controlled by a headworks structure by
regulating flow in the bypass channel in proportion to flow in the Yuba River. A
concrete floodwall or levee along the proposed channel boundary would be required to
protect the bypass channel from high river flows. Additionally, this measure could affect
at least one irrigation diversion.
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Table 3-1. Initial Measures to Achieve Study Objectives.

Objective: Objective: Objective: Objective:
Improve the Improve the Improve Improve lateral
guantity, quantity, longitudinal connectivity of

Initial Measures quality, _ quality, _ river the river to its
complexity of complexity, and | connectivity floodplain
aquatic connectivity of habitat
habitats riparian

habitats

Lower Yuba River Habitat

Restoration — Floodplain grading X X X X

Lower Yuba River Habitat

Restoration — Floodplain lowering X X X X

Lower Yuba River Habitat

Restoration — Riparian vegetation X X

planting

Lower Yuba River Habitat X X

Restoration — Side channel creation

Lower Yuba River Habitat X X

Restoration — Bank scalloping

Lower Yuba River Habitat
Restoration — Large woody material X
or engineered log jams

Lower Yuba River Habitat
Restoration — Boulders

Lower Yuba River Habitat
Restoration — Backwater areas

Daguerre Point Dam Step Pools
Daguerre Point Dam 10% bypass
Daguerre Point Dam Removal X X
Englebright Dam Fish Ladder
Englebright Dam Fish Tram
Englebright Dam Bypass
Englebright Dam Removal X X

Collect and Transport Above
Englebright Dam

Collect and Transport Above New
Bullards Bar Dam

X XXX X| X[ X|X

X
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e Daguerre Point Dam Removal. This measure includes blasting and demolishing the
existing 575-foot-wide by 25-foot-high by 50-foot-thick ogee-type concrete debris
control dam, the 575-foot-wide by 65-foot-long concrete apron, retaining walls,
abutments, and the two existing fish ladders. Potentially over four million cubic yards of
stored sediment would need to be addressed, as well as effects to the existing irrigation
diversions.

e Englebright Dam Fish Ladder. This measure includes the installation of a fish ladder at
Englebright Dam. The ladder would likely be constructed along the northern side of the
Yuba River, with its entrance near the existing Narrows 2 Powerhouse. A juvenile
collection facility consisting of a floating surface collector or screen system would be
required within Englebright Reservoir to collect juvenile salmon, and juvenile and adult
steelhead. Juveniles would be returned to the lower Yuba River via truck, piping, or
tramway.

e Englebright Dam Fish Tram. This measure involves the construction of a mechanical
tramway or elevator to transport adult fish (upstream) and juvenile fish (downstream)
over the existing Englebright Dam. The tramway would be constructed along the
northern side of the Yuba River, with its entrance near the existing Narrows 2
Powerhouse. The tramway system would include an attraction and crowding system for
adult fish, large bins to carry fish, and a rail or cable system to hoist the live fish boxes up
and over the dam. The same hoist and box system could be used to return juveniles to the
lower Yuba River. A juvenile collection facility consisting of a floating surface collector
or screen system would be required within Englebright Reservoir to collect juvenile
salmon, and juvenile and adult steelhead. Juveniles would be returned to the lower Yuba
River via tramway.

e Englebright Dam Bypass. This measure uses Deer Creek and a newly constructed canal
to provide a low-gradient, rock-bedded channel for adult migration. Modifications to the
existing Deer Creek channel would need to be undertaken, such as re-contouring and
removal of natural barriers, to ensure the potential for successful fish passage at a range
of flows. The new canal would be several miles long. A headworks structure and short
fish ladder would be required to control flows into the canal, since reservoir elevations
vary by 10 to 15 feet. A juvenile collection facility, consisting of a floating surface
collector or screen system, would be required within Englebright Reservoir to collect
juvenile salmon, and juvenile and adult steelhead. Juveniles would be returned to the
lower Yuba River via truck, piping, tramway, or through the bypass.

e Englebright Dam Removal. This measure includes the complete removal of Englebright
Dam. The large volume of sediment deposited behind Englebright Dam cannot be
released due to water quality concerns. The sediment would either need to be completely
or partially removed or secured in place in such a manner that the sediment would not be
mobilized and released downstream. Due to upstream fish passage concerns, this
measure also includes a fish ladder and juvenile return bypass on the Middle Yuba River,
and improvements to the New Bullards Bar Dam outlet, tailrace, and habitat downstream
of New Bullards Bar Dam.

32
Yuba River Ecosystem Restoration Interim Feasibility Report and

Environmental Assessment



e Collect and Transport above Englebright Dam and Reservoir. This measure includes the
upstream collection and transport of adult spring-run Chinook salmon from the lower
Yuba River at Daguerre Point Dam to above Englebright Reservoir (to the Middle and/or
South Yuba Rivers) and the downstream collection and transport of juvenile spring-run
Chinook salmon from Englebright Reservoir to the lower Yuba River. Fish would be
transported via tanker truck to historic spawning habitat in the upper watershed.

e Collect and Transport above New Bullards Bar Dam and Reservoir. This measure
includes the upstream collection and transport of adult spring-run Chinook salmon from
the lower Yuba River at Daguerre Point Dam to above New Bullards Bar Reservoir and
the downstream collection and transport of juvenile spring-run Chinook salmon from the
North Yuba River to the lower Yuba River. Fish would be transported via tanker truck to
historic spawning habitat in the upper watershed.

3.4.2.1 Preliminary Measures Not Considered in Detail

e Daguerre Point Dam Fish Ladder. This measure consists of two new fish ladders to
replace existing fish ladders. This would primarily serve to improve upstream migration
but fails to improve downstream fish passage. Based on currently available information,
it is not possible to demonstrate that new fish ladders would be a cost-effective method
providing quantifiable ecosystem restoration benefits compared to the other measures
considered. Available data indicate that most fish attempting to migrate upstream are
currently able to do so successfully. Although the effectiveness of the fish ladders might
be improved based on current design criteria, it is not possible to accurately quantify that
improvement in terms of ecosystem outputs because (1) there is insufficient quantitative
information on the degree to which upstream migration remains impeded despite the
existing fish ladders, (2) the degree to which a new ladder would improve upstream
migration is not known, and (3) there is no existing USACE-approved ecosystem model
that would quantify ecosystem outputs from improved fish migration for direct
comparison to ecosystem outputs from the other restoration measures considered,
including aquatic and riparian habitat restoration. This measure was not carried forward
for further consideration because it cannot be shown to be effective or efficient based on
information that can be obtained within the scope of this study.

e Lower or Notch Englebright Dam and Install a Fish Ladder. The normal water surface
elevation immediately downstream of Englebright Dam is approximately 287 feet and the
existing dam crest elevation is 527 feet, for a height difference of approximately 240 feet.
According to research and anecdotal information, it is not clear that a fish ladder has been
successfully implemented over a dam of this height. This measure includes lowering
Englebright Dam by about 100 feet so that it could accommodate a fish ladder within
both the length and height of previously constructed successful fish ladders.

Construction of a juvenile collection and transport system near Englebright Dam would
be necessary to collect and concentrate juveniles, and convey the juveniles safely
downstream through use of a bypass pipe or other arrangement. Similar to a complete
removal of Englebright Dam, a modification of this nature would require at least a partial
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removal of sediment behind Englebright Dam because it is deposited at a relatively high
elevation in the upper reservoir. This measure retains high technical complexity, high
operations and maintenance costs, and high technical and cost uncertainty with minimal
additional habitat restored; therefore, it is not carried forward for further consideration
because it would not be efficient.

e Construct a second dam as a step to Englebright Dam. This measure would generally
include construction of a second dam and reservoir downstream of Englebright Dam, and
construction of two fish ladders, one from the river to the top of the first dam, the second
from the first reservoir to the top of Englebright Dam. There are currently no conceptual
evaluations of this concept. Construction of a second dam would result in additional
impacts compared to other measures, including impacts to existing power facilities and
the inundation of existing riverine habitat. This measure would not result in additional
benefits and therefore is not carried forward for further consideration because it would be
less efficient than other measures.

e Construct a segregation weir downstream of Englebright Dam. This measure would
include establishing a barrier across the width of the river, potentially comprised of a
fixed sill or base, with weir pickets installed seasonally to provide positive distinction
between Chinook salmon runs. The design would need to accommodate a range of flow
levels, as well as consider recreational and safety issues. This measure would require
annual operation and maintenance. This measure is limited to single species
management, which would not be consistent with policy regarding USACE participation
in ecosystem restoration.

e Habitat restoration in the Yuba Goldfields. Because the Yuba Goldfields are covered by
extensive deposits of large cobbles from previous mining, and continue to be actively
mined, this measure would be less efficient than other potential restoration measures.

Additional measures were suggested during the study scoping process, but were not
considered in detail because they would not be consistent with USACE ecosystem restoration
policy and, therefore, would not be acceptable. Under USACE policy, the objective of
ecosystem restoration is to restore degraded ecosystem structure, function, and dynamic
processes to a less degraded, more natural condition, rather than to manage particular species
(ER 1105-2-100 and EP 1165-2-502). Generally, restoration lands must be acquired in fee title
by the non-Federal sponsor; however, restoration cannot consist primarily of land acquisition.
Clean up of hazardous or toxic materials is not an ecosystem restoration purpose. Regulation of
land use is a non-Federal responsibility. Operation of existing water supply and hydropower
facilities is the responsibility of the operating and regulating agencies. The use of USACE funds
to mitigate the effects of a non-federal USACE licensed water diversion would not be consistent
with USACE Policy. The following preliminary measures were not considered in detail because
they would not be consistent with these general policies regarding USACE participation in
ecosystem restoration. These measures could be implemented by other agencies or organizations
in addition to the plan recommended by this study.
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e Rice field rearing of fish.

e Build a hatchery.

e Conduct mining to remove mercury.
e Mine remediation.

e Mercury clean-up.

e Zoning restrictions and other government planning processes to curtail further
development in active floodplains of the Yuba River.

e Permanently protect riparian and floodplain habitat through easements and/or land
acquisition.

e Implement programs and measures to minimize predation by non-native fish.

e Monitor and evaluate sport fishing regulations to ensure they are consistent with recovery
of listed salmonids.

e Evaluate whether adult anadromous salmonids straying between the Feather and Yuba
Rivers can be minimized through flow management.

e Implement flow fluctuation and ramping rates found to be protective of anadromous
salmonid embryos and juveniles.

e Modify the Hallwood-Cordua diversion facility to decrease mortality of out-migrating
juvenile anadromous salmonids.

e Modify the South Yuba/Brophy diversion facility to decrease mortality of out-migrating
juvenile anadromous salmonids.

e Install new security features or reconstruct existing barriers to limit public access at
Daguerre Point Dam to reduce poaching of indicator fish species.

e Removal or realignment of Hammonton Road between Lower Gilt Edge Bar and First
Island.

e Relocate the riverside motocross recreation area, located in the Marysville Reach, outside
of the active floodplain.
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3.4.3 Screening of Initial Measures

In order to ensure that only implementable measures with a reasonable chance of
achieving a significant increase in habitat value at a reasonable cost (i.e., efficient measures)
were included in the final array of alternatives, criteria were established to further screen
measures. The criteria used to screen measures are efficiency (cost, habitat quantity, and habitat
quality) and risk to efficiency. Use of efficiency and risk to efficiency as screening criteria is
consistent with the NER objective, which is to reasonably maximize ecosystem benefits
compared to costs. These criteria are further described below:

3.4.3.1 Efficiency.

For the purposes of screening measures, relative efficiency was calculated for each
measure based on estimated cost, quantity of habitat restored, and quality of habitat restored, as
described below:

Estimated Cost.

In order to compare the relative costs of measures, cost categories were established to
rank measures as Low-Medium-High cost. Cost categories with $200 million ranges were used
because of the high degree of uncertainty in the rough order of magnitude cost estimates used in
the screening process. For efficiency calculations, associated ranking factors were also assigned.
Cost ranking categories and associated ranking factors shown in Table 3-2 are as follows:

e Low (Ranking Factor 1) = $0 to $200 million

e Low-Medium (Ranking Factor 2) = $200 to $400 million
e Medium (Ranking Factor 3) = $400 to $600 million

e Medium-High (Ranking Factor 4) = $600 to $800 million
e High (Ranking Factor 5) = $800 to $1,000 million

e Very High (Ranking Factor 6) = $1,000 to $1,200 million
e Very High (Ranking Factor 7) = $1,200 to $1,400 million
e Very High (Ranking Factor 8) = $1,400 to $1,600 million
e Very High (Ranking Factor 9) = $1,600 to $1,800 million
e Very High (Ranking Factor 10) = over $1,800 million
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Table 3-2. Cost Ranking.

Ranking
Factor

Measure Cost

Lower Yuba Habitat Restoration

Daguerre Point Dam Step Pools

Daguerre Point Dam 10% Bypass

Daguerre Point Dam Removal
Englebright Dam Fish Ladder
Englebright Dam Fish Tram

Englebright Dam Bypass

Englebright Dam Removal

Collect and Transport above New Bullards Bar Dam and Reservoir | Low-Med 2

Collect and Transport above Englebright Dam and Reservoir Med 3

Quantity of Habitat Restored.

e The quantity of habitat restoration by the various measures was compared in terms of
both (1) the size of the area within which habitat quality would be improved and (2) the
degree to which unrestricted ecological connectivity between existing areas of habitat
would be restored. Translating these two factors into a single common unit of measure
for the comparison of diverse measures is a difficult problem for which there is no
generally accepted solution. After considering various potential approaches, USACE
decided to use the conversion method presented in the USACE Fiscal Year 2016 Budget
Development Guidance, Engineer Circular 11-2-206, Appendix C, 31 Mar 2014 (EC 11-
2-206). Although the EC method was intended only for prioritizing projects for budget
purposes, the EC provides an unbiased and logical approach to converting area and
connectivity factors into a single metric. The EC method is an excellent fit because it
was developed to compare aquatic habitat improvements, dam removals, and fish passage
improvements, which are the same categories as the types of measures being considered
in this study. The EC method measures the quantity of ecological outputs from fish
passage improvements in terms of equivalence to acres of habitat restored.

o Formulas described in EC 11-2-206 were applied as follows:

o Direct alterations of habitat in a channel = bank to bank stream width
multiplied by the length of the reach within which the restoration
measures are located.
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o

Dam removal = [length of the impoundment created by the dam under
normal flow conditions multiplied by the width of the river immediately
upstream of the impoundment] plus [length of the mainstem river up to the
next fish passage impediment multiplied by the width of the river
immediately upstream of the impoundment multiplied by a factor of 0.25]
Per EC 11-2-206, the 0.25 multiplier represents the fact that fish are
restored to the reach, but that fish only represent one component of the
habitat.

Fish passage project other than complete dam removal = length of the
mainstem river up to the next fish passage impediment multiplied by the
width of the river immediately upstream of the impoundment multiplied
by a factor of 0.25, as described above. Additionally, this product is then
multiplied by an efficiency factor of 0.9 for nature-like bypass channels,
0.8 for rock ramp, and 0.6 for fish ladders. An efficiency factor of 0.6 was
also applied for collect and transport measures because of the limited
degree of ecological connectivity that would be provided by those
measures.

o Based on the formulas described above, quantity ranking categories shown in
Table 3-3 are as follows:

o

o

o

o

Low (Ranking Factor 1) = 0 to 100 acres
Low-Medium (Ranking Factor 2) = 101 to 200 acres
Medium (Ranking Factor 3) = 201 to 300 acres
Medium-High (Ranking Factor 4) = 301 to 400 acres

o High (Ranking Factor 5) = 401 to 500 acres
Table 3-3. Quantity Ranking.

Quantity of .
Measure Habitat E:;If)'rng
Restored
Lower Yuba Habitat Restoration Med 3

Daguerre Point Dam Step Pools

Daguerre Point Dam 10% Bypass

Daguerre Point Dam Removal Med 3
Englebright Dam Fish Ladder Low-Med 2
Englebright Dam Fish Tram Low-Med 2
Englebright Dam Bypass Low-Med 2
Englebright Dam Removal Med-High 4

Collect and Transport above New Bullards Bar Dam and Reservoir
Collect and Transport above Englebright Dam and Reservoir Low-Med 2

Yuba River Ecosystem Restoration
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Quality and Significance of Habitat Restored.

e In order to compare the quality of habitat restored, the following significance criteria
derived from ER 1105-2-100, Appendix E, paragraph E-37 and ranking criteria from EC
11-2-206 were applied to the measures, as shown in Table 3-4:

o Habitat Scarcity. This ranking represents the scarcity of the type of habitat from a
national and regional context:
= High (Ranking Factor 5) indicates the measures would restore nationally scarce
habitat;

= Medium-High (Ranking Factor 4) indicates the measure would restore regionally
scarce habitat;

= Medium (Ranking Factor 3) indicates the measure would restore a broad type of
habitat (e.g., wetlands) that is recognized nationally as declining;

= Low-Medium (Ranking Factor 2) indicates the measure would restore other
declining habitat types; and

= Low (Ranking Factor 1) indicates the measure would restore a habitat type that is
abundant, stable at natural levels, or improving beyond natural levels.

All measures were assigned to Ranking Factor 4 based on the regional scarcity of
anadromous fish habitat and riparian forest and shrub-scrub habitats.

o Connectivity. This ranking represents the extent to which the measure facilitates the
movements of native species. For Daguerre Point Dam, the future without-project
condition assumes the existing fish ladders remain in place; therefore, scores for
measures at Daguerre Point Dam were reduced in order to represent the net
improvement from the future without-project conditions. (Example: dam removal is
in Ranking Factor 5, but the future without-project condition is the existing fish
ladder, which is in Ranking Factor 3, so the improvement resulting from dam removal
was assigned to Ranking Factor 2, to represent the net improvement from Ranking
Factor 3 to Ranking Factor 5.) Rankings are as follows:
= High (Ranking Factor 5) indicates the measure would fully restore a critical direct

physical connection between existing habitat areas within a corridor (e.g.,
removing a dam);

= Medium-High (Ranking Factor 4) indicates the measure would create a nodal
connection between existing habitat areas within a corridor (e.g., ramps or by-pass
channels);

= Medium (Ranking Factor 3) indicates the measure would restore suitability of an
existing connection or corridor (e.g., fish ladders [existing condition at Daguerre
Point Dam]); Englebright Dam fish tram and bypass, and collect and transport
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were also assigned to this category because they would similarly be unnatural
measures focused solely on salmonid passage;

= Low-Medium (Ranking Factor 2) indicates the measure would provide a large
expansion to an existing habitat; and

= Low (Ranking Factor 1) indicates the measure is an isolated unit.

o Special Status Species. This ranking represents the extent to which a significant
contribution would be made to some key life requisite within the potential range of a
special status species. Rankings are as follows:
= High (Ranking Factor 5) indicates the measures restore habitat for Federally listed

or candidate threatened or endangered species;

= Medium (Ranking Factor 3) indicates the measures restore habitat for species
covered by international treaty, such as International Migratory Birds; and

= Low (Ranking Factor 1) indicates the measures restore habitat for State listed or
candidate species.

All measures were assigned to Ranking Factor 5 because they would restore habitat
for Federally-listed species.

o Hydrologic Character. This ranking represents the degree to which appropriate
hydrology is restored in order to maintain the ecological functions of aquatic,
wetland, and/or riparian systems. Rankings are as follows:
= High (Ranking Factor 5) indicates the measures fully restore the natural

hydrology to the system or site;

= Medium-High (Ranking Factor 4) indicates the measures partially restore the
natural hydrology to the system or site;

= Medium (Ranking Factor 3) indicates hydrologic impairment does not exist at the
site or the hydrology is restored to the best attainable condition, but remains a
limiting factor in ecosystem health;

» Low-Medium (Ranking Factor 2) indicates some elements of the system or site
hydrology are restored but most conditions necessary for a more natural
hydrology are not attained; and

= Low (Ranking Factor 1) indicates the measures do not address hydrologic
restoration, although hydrologic impairments exist on the system or critical goals
are not attained.

Dam removal measures were assigned to Ranking Factor 4 because they would
restore natural hydrology at the dam sites to a significant degree, but would not fully
restore the natural hydrology. Other measures were assigned to Ranking Factor 1
because they would not restore natural hydrology to a significant degree.
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o Geomorphic Character. This ranking relates to the establishment of suitable structure
and physical processes for successful restoration. Rankings are as follows:
= High (Ranking Factor 5) indicates the measures fully restore the natural or
attainable geomorphic processes and form to the system or site;

= Medium-High (Ranking Factor 4) indicates the measures restore the key
geomorphic processes to the system or site, and the system is expected to recover
full ecological function within an appropriate timeframe;

= Medium (Ranking Factor 3) indicates geomorphic impairment does not exist at
the site or the geomorphology is restored to the best attainable condition, but
remains a limiting factor in ecosystem health;

= Low-Medium (Ranking Factor 2) indicates the form of the site or system is
restored, but some key system processes remain degraded or non-functional (e.g.,
restoration of an oxbow on a stream that is not allowed to meander naturally); and

= Low (Ranking Factor 1) indicates the measures do not address geomorphic
restoration, although impairments exist on the system or critical goals are not met.

Dam removals were assigned to Ranking Factor 5 because they would fully restore
the attainable geomorphic processes and form at the dam sites. Lower Yuba Habitat
Restoration was assigned to Ranking Factor 4 because key geomorphic processes
would be restored to the aquatic restoration sites, which are expected to recover full
ecological function within several years. Other measures were assigned to Ranking
Factor 1 because they would not address geomorphic processes to a significant
degree.

o Self-Sustaining. This ranking represents the extent to which the measures restore a
self-sustaining ecosystem consisting of natural processes. Rankings, based on
relative operations and maintenance costs, are as follows:
= High (Ranking Factor 5) indicates low relative operations and maintenance costs;

= Medium (Ranking Factor 3) indicates medium relative operations and
maintenance costs; and

» Low (Ranking Factor 1) indicates high relative operations and maintenance costs.

Lower Yuba Habitat Restoration and dam removals were assigned to Ranking Factor
5 because they would have relatively low long-term routine operation and
maintenance costs. All fish passage measures except step pools were assigned to
Ranking Factor 1 because they would have relatively high long-term routine
operation and maintenance costs. Step pools were assigned to Ranking Factor 3
because they are expected to have intermediate operation and maintenance costs. For
screening purposes, it was assumed that all measures would be designed to minimize
total costs, including costs for construction, operation, maintenance, repair,
replacement and rehabilitation, over the period of analysis.

41
Yuba River Ecosystem Restoration Interim Feasibility Report and

Environmental Assessment



used:

3.4.3.2 Efficiency Ranking

In order to compare the overall efficiency of each measure, the following formula was

Efficiency Ranking Factor = (Quality Factor X Quantity Factor) / Cost Factor

Overall efficiency ranking factors range from 1 (least efficient) through 12 (most
efficient) and are shown below in Table 3-5 in order of efficiency. Efficiency ranking categories
are as follows:

Very High = Ranking Factor above 10
High = Ranking Factor of 9 to 10
Medium-High = Ranking Factor of 7 to 8
Medium = Ranking Factor of 5 to 6
Low-Medium = Ranking Factor of 3to 4
Low = Ranking Factor of 1 to 2

Yuba River Ecosystem Restoration
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Table 3-4. Quality Ranking.

Measure Hablt_at Connectivity
Scarcity
Lower Yuba Habitat Med- Low- 2
Restoration High Med
. Med-
Daguerre Point Dam Step Pools High
Daguerre Point Dam 10% Med-
Bypass High
. Med- Low-
Daguerre Point Dam Removal High Med 2
. . Med-
Englebright Dam Fish Ladder . Med 3
High
. . Med-
Englebright Dam Fish Tram High Med 3
. Med-
Englebright Dam Bypass High Med 3
. Med-
Englebright Dam Removal High
Collect and Transport above Med-
New Bullards Bar Dam and . Med 3
. High
Reservoir
Collect and Transport above Med- Med 3
Englebright Dam and Reservoir High

Yuba River Ecosystem Restoration

Special

Hydrologic
Statl.Js Character
Species

Med-

High |

Med-

High |
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Geomorphic
Condition

Med-
High

Self-
Sustaining

Med | 3

Quality Average
Score Quality
(Total) Ranking
21 Med-High

15 Med

13 Low-Med
25 Med-High
15 Med
15 Med
15 Med
28

15 Med

15 Med
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Table 3-5. Efficiency of Measures

Cost
Factor

Quantity Quality
hAUEEI Factor Factor
Lower Yuba Habitat Restoration 3 4 =

Daguerre Point Dam Removal
Daguerre Point Dam Step Pools
Englebright Dam Removal
Daguerre Point Dam 10% Bypass

Collect and Transport above Englebright
Dam and Reservoir

Collect and Transport above New Bullards
Bar Dam and Reservoir

Englebright Dam Fish Ladder

Efficiency Ranking Factor = Efficiency
(Quantity x Quality) + Cost Ranking

= 12 Very High
= 4 Low-Med
Low-Med

Englebright Dam Fish Tram

Englebright Dam Bypass

Yuba River Ecosystem Restoration
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Risk and Uncertainty Regarding Efficiency Ranking

Certain critical drivers exist that could affect the efficiency ranking described above.
These risk factors, described below, each include uncertainty and were qualitatively ranked as
Low, Low-Medium, Medium, Medium-High, or High based on professional judgment. Risk
rankings are shown below in Table 3-6.

e Cost Risk/Uncertainty Due to Potential for Mercury Contamination. As a result of
historic hydraulic gold mining in the region, sediments throughout the watershed are
highly contaminated with mercury. Due to uncertainty regarding concentration and
location of mercury contamination, as well as uncertainty regarding regulatory
requirements that could result, a risk ranking was applied for potential impacts to cost
estimates due to mercury contamination. Lower Yuba River Habitat Restoration, DPD
step pools, and dam removal measures involve excavation of material potentially
contaminated with mercury. However, cost risks of dealing with potential mercury are
low for restoration measures and high for dam removal measures. This is because the
principal risk from mercury contamination is the potential for methylation, which is the
process that makes mercury bio-available in the environment. Sediments sequestered
behind dams are more likely prone to both anaerobic conditions and a greater fine
sediment fraction (less than 74 microns) than in-river sediments. Anaerobic conditions
increase the likelihood of methylated mercury, and fine grain sediments more favorably
partition methylated mercury for transport and deposition downstream, if disturbed.
Materials that would be excavated for Lower Yuba River Habitat Restoration are coarser,
thus trapping less mercury, and permeable, thus likely already stripped of mercury
contaminants. DPD step pools were given a low-medium ranking because the foundation
construction would require deep excavation into potentially anaerobic and finer
sediments. Excavated material would need to be tested during the design and
construction phases, although the level of contamination is expected to be below
CERCLA thresholds. Mercury contamination could be significant enough to warrant
disposal as hazardous waste or low enough that material could be placed on adjacent
lands.

e Cost Risk/Uncertainty Due to Distance to Sediment Disposal. In addition to general
uncertainty regarding mercury, a specific cost driver could be uncertainty regarding
distance to disposal of excavated material. Due to this uncertainty, a relative risk ranking
was applied to each measure based on the relative quantity of material to be excavated:
“high” for the dam removal measures, “medium” for the bypass measures, and “low” for
the other fish passage and habitat restoration measures.

e Potential Effects to Water Diversions and/or Water Rights. There are many water
diversions and associated water rights throughout the watershed. Some measures have
the potential to alter hydrology in a manner that could impact current diversions, which
would require further analysis and could potentially increase costs beyond current
estimates. For this reason, a risk ranking was assigned to each measure based on the
potential for that measure to affect water diversions and/or water rights. Dam removal
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measures received a “high” risk ranking and all other measures received a “low” risk
ranking.

e Risk of Design Complexity. Some measures under consideration are extremely complex
from a design perspective. In order to capture this complexity, which could increase
costs, a risk ranking was applied as follows: “low” indicates that no unique design is
required (common action with documented success); “medium” indicates that some
unique design is required, but not for the majority of the action; and “high” indicates that
unique or unproven design features are needed for the majority of the action
(experimental). Conventional habitat restoration was ranked “low” and DPD step pools,
10% bypass, and removal were ranked “medium” relative to the other measures.
Englebright Dam removal, bypass, fish passage, and fish collection and transport
measures were ranked “high” because of the majority of the design features for those
actions would be unique or unproven.

e Risk of Construction Complexity. Some measures under consideration are extremely
complex from a construction perspective. In order to capture this complexity, which
could increase costs, a risk ranking was applied as follows: “low” indicates that the
measures requires standard techniques and locally available equipment and skills;
“medium” indicates that the measure requires proven techniques and regionally available
equipment and skills; and “high” indicates that the measure requires unique or unproven
techniques and specialized equipment and skills. Lower Yuba Habitat Restoration was
ranked “low” because it would use conventional construction methods that are available
locally. Englebright Dam removal, bypass, fish passage, and fish collection and transport
measures were ranked “high” because those measures would use site-specific and
uncommon techniques requiring specialized equipment and skills. The DPD 10% bypass
would use proven construction methods that are available regionally; therefore, it was
ranked as “medium.” DPD step pools and dam removal were ranked as “low-medium”
and “medium-high,” respectively, because those measures fell between categories, based
on professional judgment.
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Table 3-6. Risk Ranking.

Measure

Lower Yuba Habitat Restoration

Daguerre Point Dam Step Pools

Daguerre Point Dam 10% Bypass

Daguerre Point Dam Removal

Englebright Dam Fish Ladder

Englebright Dam Fish Tram

Englebright Dam Bypass

Englebright Dam Removal

Collect and Transport above New
Bullards Bar Dam and Reservoir

Collect and Transport above
Englebright Dam and Reservoir

Cost Risks of
Mercury
Contamination

Low-
Med

Yuba River Ecosystem Restoration

Cost Risk of
Distance to
Sediment
Disposal

Med 3

Med 3

Potential Effects
to Water Rights
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Table 3-7. Screening Results.

Englebright Dam Removal

Daguerre Point Dam 10% Bypass

Collect and Transport above
Englebright Dam and Reservoir

Collect and Transport above New
Bullards Bar Dam and Reservoir

Englebright Dam Fish Ladder

Englebright Dam Fish Tram

Englebright Dam Bypass

Yuba River Ecosystem Restoration

Measure Efficiency
Lower Yuba Habitat Restoration Vgry 12
High
. Low-
Daguerre Point Dam Removal Med 4
. Low-
Daguerre Point Dam Step Pools Med 3

. Cost Risk of
Cohs/lte?ézts of Distance to Potential Effects
ury. Sediment to Water Rights
Contamination .
Disposal
ee g Brea
Low-
Med 2
Med 3
Med 3
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3.4.4 Screening Results

Upon applying screening criteria and ranking measures based on how well they achieved
those criteria, measures were screened based on these results. A definitive breakpoint exists in
the overall efficiency ranking. As shown in Table 3-7, Lower Yuba River Habitat Restoration
was the most efficient measure by a significant margin: the Lower Yuba Habitat Restoration
ranking factor was 12, while the next most efficient measure (Daguerre Point Dam Removal)
ranking factor was 4. The Lower Yuba Habitat Restoration measure was also the only measure
to rank as low risk in all risk categories. For these reasons, the Lower Yuba Habitat Restoration
measure was retained for further evaluation and all other measures were screened from further
consideration under this study. The Lower Yuba Habitat Restoration measure, as defined for
screening purposes, contains dozens of site concepts throughout the lower Yuba River which are
further defined and refined in subsequent chapters.

For more detailed evaluation, the initial Lower Yuba Habitat Restoration measure was
divided into eight Habitat Increments to provide a range of restoration scales for consideration.
The Habitat Increments are based on geographic locations that take advantage of cost-
efficiencies of scale, including shared access routes for construction. The Habitat Increments are
large enough to have substantial restoration benefits and also allow for flexibility in Operation,
Maintenance, Repair, Rehabilitation, and Replacement to ensure the continuation of restoration
benefits on project lands despite changes in channel alignment. Habitat restoration sites that are
likely to be completed by other organizations (as described in the FWOP conditions; Section 3.3)
were excluded from Habitat Increments and eliminated from the study.

As shown below in Figure 3-2 and Table 3-8, two Habitat Increments (3b and 4) that
would be impacted by potential future actions at Daguerre Point Dam were eliminated because
there is significant interest from the public and the sponsor for future action to improve fish
passage at Daguerre Point Dam (DPD). Due to the proximity of increments 3b and 4 to DPD,
future removal of DPD or construction of fish passage improvements (such as step pools) at
DPD could damage or destroy restored habitat in those increments. To avoid creating an
impediment to potential future dam removal or construction of step pools, increments 3b and 4
were eliminated from further consideration. Increment 3b was located within the estimated
extent of the backwater/sediment impoundment of DPD (1.9 miles). Increment 4, immediately
downstream of DPD, would be directly affected by dam removal as well as construction of step
pools.

Habitat Increment 5¢ was also eliminated due to substantial geomorphic changes during
the winter of 2016-2017. The preliminary restoration concept for increment 5¢ proposed the
creation of an anabranching channel based on geomorphic analysis. High flows during the
winter of 2016-2017 created a similar channel configuration. Consequently, it was apparent that
further restoration of increment 5¢ would provide limited benefits compared to the other
increments being evaluated since many of the benefits had been realized as a result of the high
flows. For that reason, increment 5¢ was eliminated from further consideration, leaving five
Habitat Increments to further refine.
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Legend
[ Excluded Increments

Daguerre Point Dam

\Hallwood Side Channel and

Floodplain Restoration Project

Yuba River Ecosystem Restoration
Feasability Study
Habitat Increments 3B, 4 & 5C
Excluded

Figure 3-2. Habitat Increments eliminated from the study.
Table 3-8. Habitat Increments.
Increments Description Notes

Habitat Increment
1

19.2 acres - Restoration measures upstream of
Highway 20

No anticipated effects from potential
future action at Daguerre Point Dam

Habitat Increment
2

23.3 acres - Restoration measures between
Highway 20 and Lower Gilt Edge Bar

No anticipated effects from potential
future action at Daguerre Point Dam

Habitat Increment
3a

56.4 acres - Restoration measures between
Lower Gilt Edge Bar and Hammon Bar

Split from increment 3 based on
proximity to Daguerre Point Dam; no
anticipated effects from potential future
action at Daguerre Point Dam

Habitat Increment
3b

58.1 acres - Restoration measures between
Hammon Bar and Daguerre Point Dam

Screened from analysis due to proximity
to Daguerre Point Dam and relative
uncertainty regarding future conditions

Habitat Increment
4

17.0 acres - Restoration measures between
Daguerre Point Dam and Hallwood

Screened from analysis due to proximity
to Daguerre Point Dam and relative
uncertainty regarding future conditions

Habitat Increment
5a

49.3 acres - Restoration measures downstream
of Hallwood at Bar C

No anticipated effects from potential
future action at Daguerre Point Dam

Habitat Increment

49.5 acres - Restoration measures at Narrow Bar

No anticipated effects from potential

5b downstream to Island B future action at Daguerre Point Dam
Habitat Increment | 18.0 acres — Restoration measures downstream | Screened from analysis due to changed
5¢c of Island B conditions during winter floods of 2016
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Alternative plans will be composed of an increment or any combination of the
increments. The increments are on the lower Yuba River downstream of Englebright Dam and
are composed of various features that are described below. The design details are planning
assumptions that are subject to refinement during feasibility-level design and pre-construction
design.

3.4.5 Unresolved Ecological Problem

An ecosystem related problem was identified through this study which is not being fully
addressed through measures included in the final array of alternatives. Specifically, longitudinal
river connectivity has been reduced by altered hydroperiods and sediment transport as well as
blocked and impaired passage of migrating fish.

While some measures in the final array of alternatives would address this problem on a
small scale (i.e., restoration areas which could create a habitat corridor), the overarching
connectivity problem caused by the presence of dams across the river remains unresolved.

At Daguerre Point Dam, the extent to which the presence of the dam creates ecological
problems is at present poorly defined. While there are perceived problems with fish passage at
Daguerre Point Dam, existing fish ladders at the dam currently facilitate upstream passage of
salmonids. Downstream passage of juvenile salmonids appears to be potentially impacted to
some extent, based on limited screw trap data. Green sturgeon have been observed immediately
downstream of the dam but are unable to pass via the fish ladder. In order to quantify ecological
outputs that could result from any action at Daguerre Point Dam (i.e., fish bypass, step pools,
rock riffle, dam removal, etc.), existing conditions must first be better defined and quantified.
Additional study would be required to:

e Better define and quantify specific ecological problems associated with longitudinal river
connectivity within the study area;

e Better define specific measures to address these specific ecological problems; and
e Develop a methodology to quantify ecological outputs of specific measures.

3.5 Habitat Increment Features

Habitat restoration features and locations are based on the morphological analysis and
expert judgment found in three primary references.

1. Habitat Expansion for Spring-Run Chinook Salmon and Steelhead in the Lower Yuba
River Prepared for the Habitat Expansion Agreement Steering Committee by Members of
the Yuba Accord River Management Team (RMT 2009) identified side channel
restoration locations based upon morphological analyses utilizing historical aerial
photography for channel alignments, site visits, and expert judgment.

2. Rehabilitation Concepts for the Parks Bar to Hammon Bar Reach of the Lower Yuba
River (cbec et al. 2010) utilized flow frequency analyses for the flow regime (1970-2009)
and morphologic analyses based on aerial photography from 1952-2009 to site proposed

51
Yuba River Ecosystem Restoration Interim Feasibility Report and

Environmental Assessment



bank scalloping, backwater creation, riparian planting, floodplain enhancement
(including boulder and woody debris).

3. In Landforms of the Lower Yuba River (2012), authors Wyrick and Pasternack
conducted a thorough geomorphic assessment of the Lower Yuba River using digital
elevation models and detailed 2D hydrodynamic modeling that was extensively
referenced in Hydrologic and Geomorphic Analysis to Support Rehabilitation Planning
for the Lower Yuba River from Parks Bar to Marysville, (cbec 2013). This report built
upon cbec et al. (2010) through use of detailed 2D modeling results and the geomorphic
characteristics of the Lower Yuba River to recommend habitat measure sites.

HDR (2016) reviewed several references that recommended restoration activities for the
Lower Yuba River including RMT (2009), cbec et al. (2010) and cbec 2013 to generate a list of
potential restoration activities and recommend further activities on previously analyzed perennial
landforms for USACE and YCWA as part of the USACE Planning Process.

Restoration features are fully described in Section 4.1.1, Alternatives Considered in
Detail. Access and staging, disposal assumptions, and construction sequencing are also described
in Section 4.1.1. The main features of the habitat increments are:

e Riparian Planting

e Backwater Area

e Floodplain Lowering
e Floodplain Grading

e Side Channel

e Bank Scalloping

e Large Woody Material
e Boulders

Habitat Increment 1

Habitat Increment 1 includes 7.4 acres of riparian planting, 5.8 acres of side channel
creation, and 6.1 acres of restored backwater area. Restoration sites are located upstream of the
Highway 20 Bridge. A high ratio of material excavated to acreage restored makes Increment 1
the most expensive increment per unit of ecosystem output.

Habitat Increment 2

Habitat Increment 2 includes 8.7 acres of riparian planting, 14 acres of floodplain
lowering, 0.3 acres of restored backwater area, and 0.3 acres of bank scalloping. Restoration
sites are downstream of the Highway 20 Bridge on Upper Gilt Edge Bar and an Unnamed Bar on
the north side of the river near River Mile (RM) 17.
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Habitat Increment 3a

Habitat Increment 3a includes 28.7 acres of riparian planting, 13 acres of floodplain
lowering, 11.3 acres of side channel creation, and 3.5 acres of channel stabilization. Restoration
sites are located on Lower Gilt Edge Bar, Hidden Island, First Island, Silica Bar, and Bar A.
Increment 3a would increase habitat connectivity between Habitat Increment 2 and SYRCL’s
Long Bar Restoration Project and Hammon Bar Restoration Project.

The measures proposed for Bar A overlap with the Long Bar Restoration Project, a
similar USFWS AFRP project at this site. As of February of 2018, the Long Bar project was at
65% designs. For this study, the criteria set for assuming a project is part of the Future Without
Project Condition is complete funding for design and construction, and environmental permitting
and compliance activities that are substantially achieved. Should the Long Bar project meet
these requirements, USACE would drop Bar A from the recommended plan and consider other
locations for similar measures.

Habitat Increment 5a

Habitat Increment 5a would connect riparian and aquatic habitat corridors to the
Hallwood Side Channel and Floodplain Restoration Project. Increment 5a includes 21.3 acres of
riparian planting, 13 acres of floodplain lowering, and 15.1 acres of side channel creation.
Restoration sites are downstream of the Hallwood Side Channel and Floodplain Restoration
Project on Bar C.

Habitat Increment 5b

Habitat Increment 5b includes 29.7 acres of riparian planting, 7.7 acres of floodplain
lowering, 9.2 acres of side channel creation, and 2.9 acres of restored backwater area.
Restoration sites are on Narrow Bar, the right bank of the river at RM 6.5, Bar E, and Island B.

3.6 Evaluation of Habitat Increments

USACE guidance requires that the ecosystem benefits of potential measures, alternatives,
or in this case, habitat increments be evaluated through a detailed Cost Effectiveness and
Incremental Cost Analysis (CE/ICA). The analysis must allow for an explicit comparison of the
costs and benefits associated with each habitat increment. To prepare for this analysis, Class 4
cost estimates were developed based on early concept technical information. Class 4 estimates
include major estimate assumptions in technical information and quantities, heavy reliance on
cost engineering judgment, and a great deal of uncertainty relative to major construction
components (ER 1110-2-1302). Ecosystem benefits were developed using established habitat
assessment methodologies. For this study, a standard Habitat Evaluation Procedure (HEP) was
performed to quantify the ecosystem benefits of potential restoration features (Environmental
Appendix D — Attachment 8).

The HEP methodology was developed by the U.S. Fish and Wildlife Service and other
state and federal agencies to evaluate habitat losses and gains. HEP is a species-habitat approach
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that measures the capacity of a given habitat to support a selected species. HEP does not attempt
to quantify all ecosystem benefits, but instead uses selected evaluation species to provide an
indicator of the relative magnitude of ecological outputs that is used to compare the cost-
efficiency of different measures or alternatives. For this study, evaluation species were selected
based on several criteria: (1) species known to be sensitive to specific land and water use actions;
(2) species that play a key role in nutrient cycling or energy flow; (3) species that utilize a
common environmental resource; or (4) species that are associated with important resource
problems, such as anadromous fish and migratory birds. The species identified to evaluate
habitat were steelhead, yellow warbler, and downy woodpecker, which represent in-channel
habitat, inundated floodplain habitat, and riparian habitat, respectively.

The Habitat Suitability Index (HSI) is a key component of the HEP that describes the
capacity of a given habitat to support a selected species. The “blue book” HSI models for the
warbler and the woodpecker have been approved by the National Ecosystem Restoration
Planning Center of Expertise (Eco-PCX). The models have been used in other projects in the
area, are focused on the target habitat types, and have been coordinated with the USFWS. The
steelhead Habitat Suitability Model was developed based on information specific to the Yuba
River. YCWA and the Yuba River Development Project Relicensing Participants collaborated in
the development of habitat suitability criteria for fish species and life stages to be used in the
lower Yuba River instream flow model. These criteria were used to develop the Juvenile
Steelhead HSI model, which has been approved by the USACE Headquarters Model
Certification Panel for single-use. The memorandum documenting the approval is included in
Environmental Appendix D — Attachment 7.

Habitat suitability criteria for each species and associated habitat type were analyzed
under a range of river flow conditions. Habitat Units (HUs) are the output of the HEP analysis
and were used to calculate the difference between future without project conditions and future
with project conditions. Refer to Environmental Appendix D - Attachment 8 for further detail on
assessing ecosystem benefits.

3.7 Formulation of Final Array of Alternatives

The next step in the CE/ICA is to formulate alternatives based on ecosystem benefits as
expressed through Habitat Units and Class 4 cost estimates. The Institute for Water Resources
(IWR) Planning Suite v2.0.9 (certified) is decision support software developed by USACE for
the formulation and evaluation of ecosystem restoration alternative plans. The software assists
with plan formulation by combining user-defined solutions to planning problems and calculating
the effects of each combination, or "plan.” In this case, the habitat increments were the solutions
and the costs and average annual gains in HUs for the habitat increments were the effects. IWR
Planning Suite generated all possible combinations of increments, producing an array of 32
plans, of which 9 were cost effective and 6 were best buys. IWR Planning Suite classifies a plan
as cost effective if no other plan provides the same level of output for less cost and if no other
plan provides more output for the same or less cost. Best buy plans are a subset of the cost
effective plans that are superior financial investments. Best buy plans are the most efficient
plans at producing outputs - they provide the greatest increase in outputs for the least increase
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in costs. IWR Planning Suite generated 6 best buy plans including the no action alternative,
which serve as the final array of alternatives for this study. The alternatives are as follows.

e Alternative 1 is the no action plan and assumes no action is taken as the result of this
study.

e Alternative 2 includes only Increment 2 at Upper Gilt Edge Bar and Unnamed Bar, which
would result in 23.3 acres of restored habitat by lowering the floodplain to facilitate
inundation and planting riparian vegetation, as described above. The total cost of this
alternative is $9.2 million.

e Alternative 3 includes Increments 2 and 5b at Upper Gilt Edge Bar, Unnamed Bar,
Narrow Bar, River Mile 6.5, Bar E, and Island B, which would result in 72.8 acres of
restored habitat by lowering the floodplain to facilitate inundation and planting riparian
vegetation, as described above. The total cost of this alternative is $32.8 million.

e Alternative 4 includes Increments 2, 5b, and 5a at Upper Gilt Edge Bar, Unnamed Bar,
Narrow Bar, River Mile 6.5, Bar E, Island B, and Bar C, which would result in 122.2
acres of restored habitat by lowering the floodplain to facilitate inundation and planting
riparian vegetation, as described above. The total cost of this alternative is $57.8 million.

e Alternative 5 includes Increments 2, 5b, 5a, and 3a at Upper Gilt Edge Bar, Unnamed
Bar, Narrow Bar, River Mile 6.5, Bar E, Island B, Bar C, Lower Gilt Edge Bar, Hidden
Island, First Island, Silica Bar, and Bar A, which would result in 178.6 acres of restored
habitat by lowering the floodplain to facilitate inundation and planting riparian
vegetation, as described above. The total cost of this alternative is $89.4 million.

e Alternative 6 includes Increments 2, 5b, 5a, 3a, and 1 at Upper Gilt Edge Bar, Unnamed
Bar, Narrow Bar, River Mile 6.5, Bar E, Island B, Bar C, Lower Gilt Edge Bar, Hidden
Island, First Island, Silica Bar, Bar A, and Upstream of Highway 20, which would result
in 197.8 acres of restored habitat by lowering the floodplain to facilitate inundation and
planting riparian vegetation, as described above. The total cost of this alternative is
$109.6 million.

3.8 Comparison of Alternatives

Alternatives were compared based on contributions to planning objectives and
environmental factors, which were relatively consistent between increments. Each alternative
improves the quantity, quality, and complexity of aquatic and riparian habitats and improves
lateral connectivity within the high flow channel to various degrees. Larger scale alternatives are
generally more effective in addressing the planning objectives. As the increments build upon
each other, synergies between existing riparian and aquatic habitats (longitudinal river
connectivity) also begin to emerge.

Connectivity of riparian and aquatic habitat significantly increases with the addition of
Increment 5a (Alternative 4) which directly connects Increment 5b with the Hallwood Side
Channel and Floodplain Restoration project. The Hallwood Project is a planned project of the
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USFWS, Teichert Materials, and Western Aggregates which would restore 170 acres of riverine
habitat below Daguerre Point Dam. The addition of Increment 3a (Alternative 5) significantly
increases habitat connectivity, by connecting Increment 2 and the existing Hammon Bar
Restoration Project (5 acres). The Hammon Bar Project was primarily funded by the USFWS,
the Bureau of Land Management, and CalTrans’ Environmental Enhancement and Mitigation
Program and completed in 2012. Increment 3a also connects to existing upland forested areas,
providing an extensive riparian corridor for wildlife. Alternative 5 would directly restore 43
acres of aquatic habitat and 136 acres of riparian habitat for a total of approximately 179 acres
and leverages 175 acres of habitat restored by the USFWS Anadromous Fish Restoration
Program and participating partners.

Contributions to the restoration of significant resources builds as habitat increments are
combined to form alternatives. Each alternative includes restoration of riparian habitat that is
scarce in the western United States and would provide food and shelter for wildlife, including
federally listed threatened species. Each alternative contributes to the goals of laws, plans, and
policies to restore riparian habitat and the species it supports, such as the North American
Waterfowl Management Plan.

Each alternative also includes restoration of nationally significant aquatic habitat, which
has been drastically reduced by the presence of dams and habitat degradation. The alternatives
contribute to the goals of laws, plans, and policies to restore aquatic habitat and the species it
supports, such as the Anadromous Fish Restoration Program. As habitat increments are added to
subsequent alternatives and the scale of restoration is expanded, the alternatives achieve a greater
degree of contribution to restoration of significant resources.

The alternatives comparison used the results of the CE/ICA, which displays incremental
costs (dollars) and outputs (Average Annual Habitat Units - AAHUS). Incremental costs per
incremental AAHUSs were used to identify major breakpoints in cost efficiency among the
alternatives. The results of the CE/ICA for the final array of alternatives show moderate
increases in the incremental cost per AAHU between Alternatives 2 — 5. However, with the
addition of Increment 1 in Alternative 6, the incremental cost per AAHU more than triples. The
incremental cost per AAHU for Alternative 6 is significantly higher than the smaller scale
alternatives, creating a clear breakpoint in the relative efficiency of the alternatives. This
analysis is shown in Table 3-9 and Figure 3-3.

Because the habitat increments would all consist of generally similar features, with
similar Monitoring and Adaptive Management (MAM), and OMRR&R requirements, costs for
MAM and OMRRR would be proportional to the scale and to other costs for the habitat
increments. Interest during construction (IDC) would also be proportional to the scale and to
other costs for the habitat increments. Consequently, the absence of MAM, OMRR&R, and IDC
costs from the CE/ICA does not significantly affect the relative costs of the habitat increments or
Best Buy plans, and therefore does not affect plan selection.
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Table 3-9. Incremental Costs and Outputs of Alternatives.

Average
A e Incremental Total Annual [ Total Incremental
Alternative Increments Total Costs! Costs? Annualized A Habitat AAHU Annual Cost | Annual Cost
Costs CTes Units per AAHU per AAHU
(AAHU)
1 No Action 0 0 0 0 0 0 0 0
2 2 $9,194,000 $348,895 $348,895 23.3 14.32 14.32 $24,364 $24,364
3 2,5b $32,802,000 | $1,244,773 $895,878 72.8 35.67 21.35 $34,898 $41,905
4 2, 5b, 5a $57,789,000 | $2,192,982 $948,209 122.2 55.06 19.39 $39,830 $48,980
5 2, 5b, 5a, 3a $89,399,000 | $3,395,521 | $1,202,539 178.6 72.86 17.80 $46,563 $67,386
6 2,5b,5a, 33,1 | $109,640,000 | $4,160,628 $765,107 197.8 76.48 3.62 $54,402 $212,126

! Total costs in this table do not include Interest During Construction, Monitoring and Adaptive Management or Operation, Maintenance, Repair, Replacement, and Rehabilitation costs. The absence of
these costs does not affect plan selection because they would be proportional to the initial construction costs for each alternative.
2FY2017 discount rate 2.875%, 50 year period.
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Incremental Cost and Output — Best Buy Plan Alternatives
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Figure 3-3. Incremental Costs and Outputs of Alternatives.

3.9 Principles and Guidelines Accounts and Evaluation Criteria

Ecosystem model outputs and the CE/ICA results are one measure of the benefits of the
alternatives that must be weighed against other evaluation criteria. The 1983 Principles and
Guidelines (P&G) establishes four accounts to facilitate evaluation and display of effects of
alternative plans. The national economic development (NED) account displays changes in the
economic value of the national output of goods and services. The environmental quality (EQ)
account displays non-monetary effects on ecological, cultural, and aesthetic resources including
the positive and adverse effects of ecosystem restoration plans. The regional economic
development (RED) account displays changes in the distribution of regional economic activity
(e.g., income and employment). The other social effects (OSE) account displays plan effects
from perspectives that are relevant to the planning process, but are not reflected in the other three
accounts (e.g., community impacts, health and safety, displacement, and energy conservation).
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Table 3-10. P&G Accounts Comparison of Alternative Plans.

Alternative Alternative Alternative Alternative Alternative Alternative
1 2 3 4 5 6
NED | No change | $348,895 annual $1,244,773 $2,192,982 $3,395,521 $4,160,628
cost! annual cost annual cost annual cost annual cost
EQ No change | 23.3 acres restored | 72.8 acres 122.2 acres 178.6 acres 197.8 acres
restored restored restored restored
Increased fish and
wildlife More benefits More benefits More benefits More benefits
populations; to fish and to fish and to fish and to fish and
improved wildlife wildlife wildlife wildlife
aesthetics; populations, populations, populations, populations,
temporary impacts | aesthetics; aesthetics; aesthetics; aesthetics;
to water quality, air| more more more more
quality and traffic. | temporary temporary temporary temporary
impacts to impacts to impacts to impacts to
water quality, water quality, water quality, water quality,
air quality and | air quality and | air quality and | air quality and
traffic than traffic than traffic than traffic than
Alternative 2. Alternative 3. Alternative 4. Alternative 5.
RED | No change | Temporary increase| More increases | More increases | More increases | More increases
in employment and | to employment, | to employment, | to employment, | to employment,
economic activity | construction construction construction construction
due to construction | expenditures, expenditures, expenditures, expenditures,
expenditures; and other and other and other and other
potential long term | economic economic economic economic
reduction in mining| activity on activity on activity on activity on
or other economic | project lands project lands project lands project lands
activity on project | than than than than
lands. Alternative 2. Alternative 3. Alternative 4. Alternative 5.
OSE | No change | Improved outdoor | More More More More
activities based on | improvements | improvements | improvements | improvements
increased fish and | to outdoor to outdoor to outdoor to outdoor
wildlife populations| activities than activities than activities than activities than
such as fishing, Alternative 2. Alternative 3. Alternative 4. Alternative 5.
hunting, and bird
watching.

1See Table 3-15 footnotes

As displayed in Table 3-10, the effects of each alternative would be similar and

proportional to the scale of the alternative. Based on this comparison, there is no basis for an
exception to the NER plan.

The Principles and Guidelines also establishes four evaluation criteria previously
described in Section 3.2. The criteria were used to evaluate individual measures and later on to
evaluate alternative plans. Based on the comparison in Table 3-11, there is no basis for an
exception to the NER plan.
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Table 3-11. P&G Evaluation Criteria Comparison of Alternative Plans.

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 6

Completeness

Yes

Yes

Yes

Yes

Yes

Yes

Effectiveness No Fails to meet | Failsto meet | More More More
longitudinal longitudinal effective than | effective than | effective than
connectivity | connectivity | Alternative 3; | Alternative 4; | Alternative 5
objective. objective. Includes Includes - restores
Increment 5a | Increment 3a | more habitat,
which which but Increment
directly directly 1 does not
connects connects directly
Inc