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Note 

This document is a preliminary draft. A committee organized by the parties to the Yuba Salmon 
Partnership Initiative (YSPI) prepared it as an attachment to the YSPI Term Sheet (March 2015), to state 
a conceptual framework for the reintroduction of anadromous salmonids upstream of New Bullards Bar 
Dam in the Yuba River Watershed. The parties continue to discuss and will revise the concepts in the 
course of developing the YSPI Settlement Agreement and the associated Action Plan. This document 
does not state a formal position of any party on any legal or factual issue. Instead, the parties request 
comments and suggestions from other stakeholders on the concepts in order to inform their development 
of the Action Plan. 
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Draft Concept Plan  
Glossary of Terms 

 

 

NOTE: This glossary contains terms commonly used in fisheries science and terms used 
throughout this Draft Concept Plan, as defined by laws, regulations, manuals, handbooks and 
specifications. 

 

Abundance: Refers to the total number of individual organisms in a population or 
subpopulation. Abundance specifically refers to the total number of spawning adults within a 
population. 

Adaptive Management: A management process involving step-wise evolution of a flexible 
management system in response to feedback information actively collected to check or test its 
performance. The process of improving management effectiveness by learning from the results 
of carefully designed decisions or experiments. 

Allele: An allele is an alternate form of a gene (the basic unit of heredity passed from parent to 
offspring).  

Anadromous Fish: Fish that spawn and whose progeny hatch in freshwater, then spend a part of 
their life cycle in the sea and return to freshwater to spawn. 

Anthropogenic: Of, relating to, or resulting from the influence of human beings on nature. 

Broodstock: Mature individuals in a group used for breeding purposes. They can be maintained 
as a source of population replacement or for the establishment of new populations in suitable 
habitats. 

Captive Broodstock Program: A form of artificial propagation involving the collection of 
individuals or gametes from a natural population and rearing of these individuals to maturity in 
captivity. 

Carrying Capacity: The maximum equilibrium number of fish of a particular species that can 
be supported indefinitely in a given environment. 

Core Habitat:  Habitat that contains, or if restored would contain, all of the essential physical 
elements to provide for the security of and allow for the full expression of life history forms of 
one or more local populations. 

Critical Habitat: The specific areas within the geographical area occupied by the listed species, 
at the time it is listed in accordance with the provisions of the ESA, on which are found those 
physical or biological features that are essential to the conservation of the species and which may 
require special management considerations or protection. 
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De-Listing: To remove an animal or plant from the list of endangered and threatened wildlife 
and plants, thereby removing the accompanying protection. 

Deme: A local population of organisms of one species that actively interbreed with one another 
and share a distinct gene pool. When demes are isolated for a very long time they can become 
distinct subspecies or species. 

Dependent Population: Populations that rely upon immigration from surrounding populations 
to persist. An “at risk” group that has a substantial likelihood of going extinct within a 100-year 
time period in isolation due to smaller population size, but receive sufficient immigration to alter 
their dynamics and reduce extinction risk, and presumably increase persistence or occupancy. 

Depensation: An effect where a decrease in spawning stock leads to reduced survival or 
production of eggs through either: (1) increased predation per egg given constant predator 
pressure; or (2) the "Allee effect" (the positive relationship between population density and the 
reproduction and survival of individuals) with reduced likelihood of finding a mate. 

Distinct Population Segment: A subdivision of a vertebrate species that is treated as a species 
for purposes of listing under the Endangered Species Act. To be so recognized, a potential 
distinct population segment must satisfy standards specified in a USFWS or NMFS policy 
statement (See the February 7, 1996, Federal Register, pages 4722-4725). The standards require 
it to be separable from the remainder of, and significant to, the species to which it belongs. 

Diversity: Genetic and phenotypic (life history, behavioral, and morphological) variation within 
a population. 

Diversity Group: Populations are categorized into diversity groups based on the geographical 
structure described in Lindley et al. (2007) (diversity group ≈ recovery unit). 

Diversity Strata: Populations are categorized into diversity strata based on the geographical 
structure described in Spence et al. (2008). Diversity strata approximate recovery units. 

Effective Population Size: Used in management of genetic resources to express information 
about expected rates of random genetic change due to inbreeding and/or genetic drift.  It is the 
size of a hypothetical ideal population with the same amount of random genetic change as the 
actual population experiences. Typically the effective population size is lower than the census 
population size. 

Endangered Species: Any species which is in danger of extinction throughout all or a 
significant portion of its range, in accordance with the provisions of the ESA. 

Endangered Species Act: Federal legislation that provides protection for species at risk of 
extinction. Through federal action and by encouraging the establishment of state programs, the 
1973 Endangered Species Act provides for the conservation of ecosystems upon which 
threatened and endangered species of fish, wildlife, and plants depend.  

Endemic: Native to or confined to a certain region. 
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Essential Fish Habitat: The waters and substrate necessary to fish for spawning, breeding, 
feeding, or growth to maturity, corresponding to the provisions of the Magnuson-Stevens Fishery 
Conservation and Management Act. 

Evolutionarily Significant Unit: A salmonid stock that is substantially reproductively isolated 
from other stocks of the same species and which represents an important part of the evolutionary 
legacy of the species. Life history, ecological, genetic, and other information can be used to 
determine whether a stock meets these two criteria.. 

Extirpated Species: A species that no longer survives in regions that were once part of its range, 
but that still exists elsewhere in the wild or in captivity. 

Exotic Species (Also called Alien, Non-Indigenous or Non-Native Invasive Species): Plants and 
animals that originate elsewhere and migrate or are brought into an area. They may dominate the 
local species or have other negative impacts on the environment because they can often out-
compete native species, and typically have no natural predators. 

Fauna: Animals, especially the animals of a particular region or period, considered as a group. 

Fecundity: The number of offspring (or eggs) produced per female. 

Fish Screens: Physical exclusion structures placed at water diversion facilities to keep fish from 
becoming entrained in a given waterbody. 

Floodplain: Level lowland bordering a stream onto which a stream spreads at flood stage. 

Focus Population: A subset of all historical populations selected to meet the minimum 
biological viability criteria. Generally identified as functionally independent or potentially 
independent populations. 

Fry: The lifestage of salmonids between alevin and parr. The stage in the life of a fish from the 
hatching of the egg and the absorption of the yolk sac. Typically used to describe a young fish up 
to a certain length (e.g., 45 mm). 

Functionally Independent Populations (FIP): Populations with a high likelihood of persisting 
over 100-year time scale due to their population size and relatively independent dynamics (i.e. 
negligible influence of migrants from neighboring populations on extinction risk). 

Genetic Drift: The random change of the occurrence of a particular gene in a population. 
Genetic drift is thought to be one cause of speciation when a group of organisms is separated 
from its parent population. 

Genetic Flow: The rate of entry of non-native genes into a population, measured as the 
proportion of the alleles at a locus in a generation that originated from outside of the population. 
It can be thought of as the genetically successful stray rate into a population. 

Genetic Divergence: The process of one species diverging over time into more than one species. 
Passing small random advantages characteristic changes over time from one generation to the 
next generations. 
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Genetic Fitness: The reproductive success of a genotype, usually measured as the number of 
offspring produced by an individual that survive to reproductive age relative to the average for 
the population. 

Genetic Introgression: Introduction by interbreeding or hybridization of genes from one 
population or species into another. 

Genome: The complete set of genes or genetic material present in a cell or organism. 

Grilse: Salmon that have returned to fresh water after a single winter at sea. 

Hatchery: Salmon hatcheries typically spawn adults in captivity and raise the resulting progeny 
in fresh water for release into the natural environment. In some cases, fertilized eggs are out-
planted (usually in "hatch-boxes"), but it is more common to release fry (young juveniles) or 
smolts (juveniles that are physiologically prepared to undergo the migration into salt water).  

Hybridization: The process of mixing different species or varieties of organisms to create a 
hybrid. 

Inbreeding Depression: Reduced fitness in a given population as a result of breeding of related 
individuals. 

Independent Population: An independent population is any collection of one or more local 
breeding units whose population dynamics or extinction risk over a 100-year time period is not 
substantially altered by exchanges of individuals with other populations. In other words, if one 
independent population were to go extinct, it would not have much impact on the 100-year 
extinction risk experienced by other independent populations. Independent populations are likely 
to be smaller than a whole ESU and they are likely to inhabit geographic ranges on the scale of 
entire river basins or major sub-basins. 

Indigenous: Originating and living or occurring naturally in an area or environment. 

Interbreeding: To breed with another species or population. 

Intrinsic Potential: The potential of the landscape to support a fish population. 

Iteroparous: The term iteroparous describes the condition in which a fish may spawn multiple 
times. Steelhead display this trait. 

Limiting Factor: An environmental factor that limits the growth or activities of an organism or 
that restricts the size of a population or its geographical range. 

Listed Species: Any species of fish, wildlife or plant which has been determined to be 
endangered or threatened under the Endangered Species Act and/ or the California Endangered 
Species Act. 

Metapopulation: A population of sub-populations which are comprised of local populations or 
demes. Individual sub-populations can be extirpated and consequently recolonized from other 
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sub-populations. Stability in a metapopulation is maintained by a balance between rates of sub-
population extinction and colonization.  

Morphology: Refers to the form and structure of an organism, with special emphasis on external 
features. 

Natal Stream: The stream where a salmonid was produced and hatched.  

Natural-Origin Fish: Also, "natural fish". Fish that are offspring of parents that spawned in the 
wild. Natural-origin fish spend their entire lives in the natural environment.  

Parr: A young salmonid, in the stage between fry and smolt, that has developed distinctive dark 
"parr marks" on its sides and is actively feeding in fresh water.  

Phenotype: The composite of an organism's observable characteristics or traits, such as its 
morphology, development, biochemical or physiological properties, phenology, behavior, and 
products of behavior. A phenotype results from the expression of an organism's genes as well as 
the influence of environmental factors and the interactions between the two.  

Polymorphic: Having more than one form.  

Population: A group of individuals of the same species that live in the same place at the same 
time and exhibit some level of reproductive isolation from other such groups. In some contexts, a 
randomly mating group of individuals that is reproductively isolated from other groups. 

Potentially Independent Population: Populations with a high likelihood of persisting in 
isolation over 100 years time scale due to large population size, but were likely too strongly 
influenced by immigration from other populations to exhibit independent dynamics. 

Primary Constituent Elements: A physical or biological feature essential to the conservation of 
a species for which its designated or proposed critical habitat is based upon.  

Recovery Viability Potential: The potential of a population to be restored to viability using the 
four parameters that indicate viability. Viability of populations and ESUs depends on the 
demographic properties of the population or ESU, such as abundance (population size), 
productivity (growth rate), diversity and spatial structure. 

Recovery Supplementation: Short-term artificial propagation designed to reduce the risk of 
extinction of a small or chaotically fluctuating recovering population in its natural habitat by 
temporarily increasing population size using recovery hatchery fish, while maintaining available 
genetic diversity and avoiding genetic change in the natural and hatchery populations. 

Refugia: An area where special environment circumstances occur, enabling a species to survive 
in specific lifestages. 

Restoration Feasibility: Ability to resemble a previously undisturbed condition. If the threats 
have undermined the integrity of a system to the point that it cannot be recovered, then the 
restorability has been reduced. Conversely, if a system can be recovered once the threats are 
removed. 
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Riparian Area: An area with distinctive soils and vegetation between a stream or other body of 
water and the adjacent upland. It includes wetland and those portions of floodplains and valley 
bottoms that support riparian vegetation. 

Riparian Vegetation: Vegetation growing on or near the banks of a stream or other body of 
water in soils that exhibit some wetness characteristics during some portion of the growing 
season. 

Sedimentation: Deposition of materials suspended in water or air, usually when the velocity of 
the transporting medium drops below the level at which the material can be supported. 

Self-sustaining Population: A population that perpetuates itself without human intervention, 
without chronic decline, and in its natural ecosystem.  The population maintains a minimum 
adult annual spawning abundance, and contains a high level of genetic diversity representative of 
the donor stock, and requires little or no additional transfers.   

Species: A fundamental category of taxonomic classification, ranking below a genus or 
subgenus and consisting of related organisms capable of interbreeding. A species defined under 
the ESA can include DPSs and ESUs of Pacific salmonids.  

Subpopulation: Within a single population, individual groups of fish are often reproductively 
isolated to some degree from other groups but not sufficiently isolated to be considered 
independent by the criteria adopted by McElhany et al. (2000). 

Subspecies: A subdivision of a species. It designates a population of a particular geographic 
region genetically distinguishable from other such populations of the same species and capable 
of interbreeding successfully with them where range overlap occurs. 

Stock Transfer: Human-caused transfer of fish from one location to another, typically in the 
context of out-of-basin or out-of-ESU transfers. 

Straying: Occurs when some adult spawners spawn in a stream other than the one they were 
produced in. Straying may be influenced by hatchery practices, water quality or water diversions. 

Viability: Likelihood that a population will sustain itself over a 100-year time frame. 

Viable Salmonid Population: An independent population of any salmonid that has a negligible 
risk of extinction due to threats for demographic variation (random or directional), local 
environmental variation, and genetic diversity changes (random or directional) over a 100-year 
time frame. 
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EXECUTIVE SUMMARY 
The Yuba Salmon Partnership Initiative (YSPI) is comprised of a group of stakeholders that 
include the Yuba County Water Agency (YCWA), the National Marine Fisheries Service 
(NMFS), the California Department of Fish and Wildlife (CDFW), American Rivers (AR), Trout 
Unlimited (TU) and the California Sportfishing Protection Alliance (CSPA).  

Purpose and Use of this Concept Plan 

This Concept Plan was assembled to provide a vision of one potential approach to implementing 
a YSPI Program. The Concept Plan provides a useful tool for developing concept level 
scheduling and cost estimates, and for identifying many of the numerous technical aspects of any 
future YSPI Program that will need to be addressed.  The Concept Plan is intended to accompany 
the Term Sheet, to provide an overview of one potential pathway from vision through 
implementation for a YSPI Program. 

The Concept Plan utilizes the Guiding Principles from the Term Sheet, and makes various 
assumptions regarding program approaches, phasing, and facilities in order to outline a complete 
program.  It is emphasized that all of the assumptions in this Concept Plan are preliminary, have 
not been agreed to or endorsed by YSPI participants, and are subject to change. 

Difference between Concept Plan and Action Plan 

The parties to the YSPI intend to craft a comprehensive agreement document (Settlement 
Agreement) based on the Term Sheet that will identify roles, responsibilities, and obligations of 
the parties in implementation of the YSPI Program. An Action Plan will accompany the 
Settlement Agreement, and will describe the process for making technical and implementation 
decisions for the YSPI Program. The Action Plan is expected to be different in form and purpose 
than this Concept Plan, and will likely be more process-oriented and less technically specific 
than the Concept Plan. Where the Concept Plan described specific potential facilities such as a 
floating surface collector in order to be able to develop concept-level budgets and schedule, the 
Action Plan would describe the process by which a preferred juvenile collection facility would 
be identified and designed. It is anticipated that the Action Plan would identify a governance 
hierarchy and assignments for the design and planning process. In implementation of the Action 
Plan, the senior governance body or plenary may provide guidelines to the technical work group 
(e.g. performance criteria or budget limitations), then the technical working group would be 
charged with developing alternatives for particular facilities through a design and planning 
process described in the Action Plan for final review and approval by the senior governance 
body. It is anticipated that the Action Plan will also identify a technical working group to 
identify what technical studies, pilot program(s), or other advance technical work would be 
required to inform siting and facilities decisions.   



                            
Concept Plan 

Draft Concept Plan                                                                     ES- 2 March 2015 

Concept Plan Summary 

The overall goal of the YSPI Program, as presented in this Concept Plan, is to collaboratively 
develop, fund and implement a cost-effective program that continues to expand the Yuba River 
Watershed’s contribution to recovery of anadromous salmonids in the Central Valley. This 
overall Program goal would be accomplished through: (1) reintroduction into the North Yuba 
River upstream of New Bullards Bar Dam; and (2) habitat enhancement actions in the lower 
Yuba River.   

Near-term biological goals for the Program address the existing population of spring-run 
Chinook salmon and their habitat in the lower Yuba River, while the initial planning activities 
associated with the North Yuba River reintroduction (described in more detail below) continue to 
occur. The lower Yuba River habitat enhancement actions would particularly address juvenile 
rearing. Habitat enhancement actions in the lower Yuba River would be expected to increase the 
productivity of juveniles, potentially increasing their survivability and subsequent return of adult 
spring-run Chinook salmon, as well as steelhead and fall-run Chinook salmon.  

The reintroduction into the North Yuba River upstream of New Bullards Bar Dam will expand 
spring-run Chinook salmon geographic distribution, decrease the possibility of catastrophic 
impacts, increase phenotypic diversity, increase the attributes of spatial structure, and increase 
the overall amount of habitat available. All of these factors decrease the extinction risk and 
thereby contribute to recovery. Biological goals initially address spring-run Chinook salmon 
associated with the North Yuba River reintroduction component, with consideration of steelhead 
incorporated into the phased approach of the program. The long-term goal of the YSPI Program 
presented in this Concept Plan is to establish an independent, viable population of spring-run 
Chinook salmon in the Yuba River Basin, utilizing both the North Yuba River upstream of New 
Bullards Bar Dam and the lower Yuba River working in concert.  

A suite of potential habitat enhancement projects is under consideration for the lower Yuba 
River. The final selection will be informed by additional scientific input and careful 
consideration of costs and benefits of alternative actions. Preliminary salmonid reintroduction 
actions in the upper Yuba River Watershed currently under consideration include a spring-run 
Chinook salmon collect and transport project from the lower Yuba River to the North Yuba 
River upstream of New Bullards Bar Dam. The reintroduction program includes long-term 
operation and maintenance of the project, potentially including the following project elements, 
which will be refined by additional technical studies, pilot programs and the feasibility-level 
design process. The following elements are considered representative, and will be revisited, 
refined and optimized during implementation of the YSPI Program. 

 Adult salmon collection facility on the lower Yuba River.  

 Adult salmon release location on the North Yuba River upstream of New Bullards 
Bar Dam. 
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 Floating surface collector and guide nets on New Bullards Bar Reservoir, or an 
instream collector on the North Yuba River, for juvenile collection. 

 Debris management at the juvenile collector. 

 Juvenile release facility on the lower Yuba River. 

 Other elements, as deemed appropriate. 

This Concept Plan provides guiding principles to assist the stakeholder group in developing the 
Action Plan, identifying key elements of the North Yuba River reintroduction and lower Yuba 
River habitat enhancement actions, listing key assumptions for each action or element, 
identifying key decisions needed to advance the plan from Concept to Initial Design phase, and 
identifying an implementation path, schedule and cost estimate for the Program. This Concept 
Plan is intended to be a "road map" to allow further development of key agreements for the 
YSPI, including framework agreement(s), responsibilities and governance agreements, cost 
assessments and a funding plan, and a refined implementation timeline. It sets the stage for YSPI 
Program implementation including initial design and final design phases, contracting, 
constructing, commissioning, operations, monitoring and adaptive management. 

This Concept Plan addresses two general implementation phases of the YSPI Program: near-term 
and long-term. The near-term phase occurs over the first several years of the YSPI Program and 
will address issues such as regulatory assurances and environmental compliance requirements, 
and the planning, design, project-specific permitting and construction of lower Yuba River 
habitat enhancement actions. This phase will include development and execution of the various 
YSPI Program plans as well as implementing the structure and governance of the YSPI Program. 
As mentioned above, near-term activities also include initial North Yuba River reintroduction 
planning activities including additional scientific and site-specific study to support final siting 
and design decisions, planning, design, and project-specific permitting.  

The long-term phase presently will address final design and permitting requirements, 
contracting, land acquisition (as required), construction and implementation of the North Yuba 
River reintroduction effort components, and maintaining habitat enhancement actions in the 
lower Yuba River. 

This Concept Plan provides a detailed preliminary schedule for Program implementation in 
Chapter 6. Although this Concept Plan schedule is fairly aggressive, with firm commitments and 
diligent engagement by the YSPI stakeholders, this aggressive schedule can be met. 

The costs used in this Concept Plan are based on the representative program elements as listed 
above, and were primarily extracted from the report titled “Assessment of Infrastructure and 
Related Items to Support Anadromous Fish Passage to the Yuba River Watershed” (referred to 
herein as the YSF Infrastructure Assessment Report) prepared by MWH Americas, Inc. (March 
2013) for the Yuba Salmon Forum (YSF). Selection of final project facilities, and refinement and 
optimization of those conceptual-level plans based on additional fieldwork, design work, and 
geotechnical work could change costs substantially. At this juncture, although the specific lower 
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Yuba River habitat enhancement actions and the North Yuba River reintroduction elements have 
not been selected, for the purposes of this Concept Plan, the cost estimates can be considered 
representative in terms of scope and scale.  

Several cost estimations, each of which is bounded by a "low" and "high" cost estimate, were 
conducted including: (a) the Opinion of Probable Construction Cost (OPCC) for various Program 
facilities (in 2015 dollars); (b) the Net Present Value (NPV) for construction and operation of the 
YSPI Program facilities over a 50 year period, using the OPCC cost estimates for construction 
costs, assuming an escalation rate of 2.5% per year, and a discount rate of 3.5% per year; and (c) 
the nominal cost, assuming OPCC and an escalation rate of 2.5% per annum for the duration of 
the YSPI Program. Timing assumptions (when facilities are constructed and thus expenditures 
incurred) for these cost estimates are in accordance with the schedule presented in Section 6. 

The OPCC costs range from about $176,000,000 to $289,000,000 in 2015 dollars. Using the 
Program schedule and assumed escalation rates, and utilizing the upper bound of OPCC, the total 
nominal cost of the Program ranges from about $623,000,000 to $828,000,000 in 2015 dollars. 

Cost Summary Table 
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Importantly, the Concept Plan is consistent with actions identified in the NMFS Final Recovery 
Plan (NMFS 2014). The NMFS (2014) recovery strategy is to secure all extant populations and 
to reintroduce populations to historic habitat to support viable populations. Implementing habitat 
enhancement actions in the lower Yuba River and developing and implementing a North Yuba 
River reintroduction program is consistent with the NMFS (2014) Final Recovery Plan. The 
YSPI Program represents an important first step in local stakeholders, NMFS, and other agencies 
collaboratively developing and implementing a suite of actions for a watershed in the 
Sacramento Valley in accordance with the NMFS (2014) Final Recovery Plan. 
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1.0 INTRODUCTION 
The Yuba Salmon Partnership Initiative (YSPI) is comprised of a group of stakeholders that 
include the Yuba County Water Agency (YCWA), the National Marine Fisheries Service 
(NMFS), the California Department of Fish and Wildlife (CDFW), American Rivers (AR), Trout 
Unlimited (TU) and the California Sportfishing Protection Alliance (CSPA). The goal of the 
YSPI, as presented in this Concept Plan, is to collaboratively develop, fund and implement a 
cost-effective program that continues to expand the Yuba River Watershed’s contribution to 
recovery of anadromous salmonids in the Central Valley. This Concept Plan envisions that the 
YSPI goal will be accomplished through implementation of: (1) anadromous salmonid habitat 
enhancement actions in the lower Yuba River; and (2) collect and transport actions for 
anadromous salmonid reintroduction to historic habitat into the North Yuba River upstream of 
New Bullards Bar Dam. 

A suite of potential habitat enhancement projects is under consideration for the lower Yuba 
River; the final selection of preferred project(s) will be informed by additional scientific input 
and careful consideration of costs and benefits of the alternatives. Preliminary salmonid 
reintroduction actions in the upper Yuba River Watershed currently under consideration include 
a spring-run Chinook salmon collect and transport project from the lower Yuba River to the 
North Yuba River upstream of New Bullards Bar Dam, possibly subsequently accompanied by a 
similar steelhead collect and transport program once various technical challenges have been 
addressed. The reintroduction program includes long-term operation and maintenance of the 
project, potentially including the following project elements1, which will be informed by 
additional technical studies, pilot programs and the feasibility-level design process.  
 

 Adult salmon collection facility on the lower Yuba River.  

 Adult salmon release location on the North Yuba River upstream of New Bullards 
Bar Reservoir, or into New Bullards Bar Reservoir. 

 Floating surface collector and guide nets on New Bullards Bar Reservoir, or an 
instream collector on the North Yuba River, for juvenile collection. 

 Debris management at the juvenile collector. 

 Juvenile release facility on the lower Yuba River. 

 Upstream and downstream transportation. 

 Other elements, as deemed appropriate. 

 

                                                 
1 Taken from the YSF report titled “Assessment of Infrastructure and Related Items to Support Anadromous Fish 

Passage to the Yuba River Watershed” (MWH 2013). 
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1.1 Background  

The following paragraphs provide a brief chronology of some significant actions that directly 
pertain to anadromous salmonid reintroduction efforts in the Yuba River Basin and the 
development of this Concept Plan. 

During 2009, NMFS released a public draft recovery plan for Central Valley salmon and 
steelhead that specifically addresses recovery goals and needs for spring-run Chinook salmon 
and steelhead (NMFS 2009). The public draft recovery plan stated that reintroducing spring-run 
Chinook salmon and steelhead populations into the upper Yuba River Watershed above 
Englebright Dam would contribute to the recovery of both species by increasing their abundance, 
improving their spatial structure and diversity, and reducing their overall extinction risk (NMFS 
2014a). 

During 2010, NMFS organized a multi-stakeholder group known as the Yuba Salmon Forum 
(YSF).  The YSF is comprised of representatives of more than 15 different stakeholder groups 
that include water and power purveyors, resource agencies and regulators, and non-governmental 
organizations (NGO)2 (YSF 2013). The purpose of the YSF is to “identify, evaluate, recommend, 
and seek to achieve implementation of effective near-term and long-term actions to achieve 
viable anadromous salmonid populations in the Yuba River watershed that contribute to 
recovery goals, while also considering other beneficial uses of water resources and habitat 
values in neighboring watersheds, as part of Central Valley anadromous salmonid recovery 
actions” (YSF 2013).  

Between 2010 and 2013, the YSF Technical Working Group (TWG) conducted several field 
studies, hydrologic analyses, habitat evaluations and engineering studies to identify and 
preliminarily evaluate a suite of potential anadromous salmonid reintroduction alternatives for 
the upper Yuba River Watershed, including engineering feasibility, design characteristics, and 
cost estimates. The YSF produced a document titled “Yuba Salmon Forum Summary Habitat 
Analysis” (YSF 2013) that provides a summary assessment of potential anadromous spring-run 
Chinook salmon and steelhead habitat in the upper Yuba River Watershed, as well as in the 
lower Yuba River downstream of Englebright Dam.  

Also beginning in 2010, YCWA, NMFS, the United States Fish and Wildlife Service (USFWS), 
the United States Forest Service (USFS), CDFW, the United States Army Corps of Engineers 
(USACE), AR and TU embarked upon the North Yuba River Initiative (NYRI). This stakeholder 
group agreed to enter into discussions for developing a proposal for identifying, evaluating, 
selecting and implementing the most promising and cost-effective action(s) for reintroducing 
Central Valley spring-run Chinook salmon and Central Valley steelhead into the North Yuba 

                                                 
2 YSF stakeholders include: YCWA, NMFS, USFS, USFWS, USACE, CDFW, California State Water Resources 

Control Board (SWRCB), Placer County Water Agency (PCWA), Pacific Gas & Electric Company (PG&E) and 
NGOs, including American Rivers, American Whitewater, CSPA, Foothills Water Network, Sierra Club, South 
Yuba River Citizens League and TU. 
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River upstream of New Bullards Bar Dam and Reservoir. The NYRI process has not been 
actively pursued during the past year. 

To investigate possible fish passage engineering alternatives, NMFS sponsored a pilot 
reintroduction study by MWH Americas, Inc. titled Yuba River Fish Passage: Conceptual 
Engineering Options (MWH 2010). The purpose of the study was to begin the process of looking 
at viable modes of anadromous fish passage in the Yuba River, and to describe potential facilities 
and preliminary cost estimates for systems that could feasibly be implemented according to a 
number of future management scenarios (NMFS 2014a). 

During 2012, another NMFS-sponsored reintroduction study was published by Stillwater 
Sciences, Inc. titled Modeling Habitat Capacity and Population Productivity for Spring-run 
Chinook Salmon and Steelhead in the Upper Yuba River Watershed (aka: RIPPLE habitat 
assessment model) (Stillwater Sciences 2012). The study included areas upstream of existing 
dams (e.g., Englebright, New Bullards Bar, Our House, and Log Cabin dams) and included 
reaches upstream of fish passage obstacles that would require remediation for fish passage. This 
study was subsequently revised in 2013 based on stakeholder feedback. As described in NMFS 
(2014a), the Revised Technical Report (Stillwater Sciences 2013) featured updated information, 
a detailed sensitivity analysis, and more refined modeling scenarios. 

In 2012, NMFS initiated two additional studies to help inform decision-making about fish 
passage options and reintroduction plan alternatives. The first study was titled Yuba River Fish 
Passage Improvement Investigation (GEC 2014). The second study was titled Modeling 
Sediment Transport Dynamics and Evaluating Flood Risks in the Yuba and Feather Rivers, 
California, Following Modifications to Englebright and Daguerre Point Dams (Stillwater 
Sciences 2013a). The first study focused on engineering aspects of dam removal or dam 
modification as a means to provide improved anadromous fish passage. The second study used 
sediment transport modeling techniques to evaluate the flood risks of dam modification 
scenarios.  

As part of the Federal Energy Regulatory Commission (FERC) relicensing process for YCWA’s 
Yuba River Development Project (YRDP), an evaluation was conducted to identify natural 
potential barriers to migration above Englebright Dam on the Yuba River, North Yuba River, 
Middle Yuba River and Oregon Creek (HDR 2012). Additionally, several other habitat and fish 
passage studies have been performed to support the YRDP FERC relicensing process, as well as 
to support work of the YSF TWG.  

Most recently, NMFS sponsored a contract to develop a phased anadromous salmonid 
reintroduction plan for the upper Yuba River Watershed, which resulted in the document titled 
Upper Yuba River Anadromous Salmonid Reintroduction Plan (“Reintroduction Plan”) (NMFS 
2014a). The purpose of the Reintroduction Plan was to synthesize existing and recently 
developed scientific and engineering information into a plan to guide reintroduction of spring-
run Chinook salmon and steelhead to their historic habitats in the upper Yuba River (NMFS 
2014a).  
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Finally, NMFS released its Final Recovery Plan in July 2014 (NMFS 2014). The overarching 
goal of NMFS Final Recovery Plan is the removal of the Sacramento River winter-run Chinook 
salmon ESU, Central Valley spring-run Chinook salmon ESU, and California Central Valley 
steelhead DPS from the Federal List of Endangered and Threatened Wildlife (50 C.F.R. 17.11). 

In the NMFS Final Recovery Plan (NMFS 2014), the upper Yuba River Watershed is cited as 
one of the “primary” (i.e., top priority) areas for reintroduction of spring-run Chinook salmon 
and steelhead within the Northern Sierra Nevada Diversity Group. Englebright Dam, owned and 
operated by the USACE, currently blocks access of anadromous fishes to habitat historically 
used by spring-run Chinook salmon and steelhead. The NMFS Final Recovery Plan (p. 253) 
includes the following Priority 1 Recovery Action:  

“Develop and implement a program to reintroduce spring-run Chinook salmon 
and steelhead to historic habitats upstream of Englebright Dam. The program 
should include feasibility studies, habitat evaluations, fish passage design studies, 
and a pilot reintroduction phase prior to implementation of the long-term 
reintroduction program.”  

1.1.1 Biological Problem Statement 

In the Central Valley, an estimated 1,126 miles of stream remain of the more than 2,183 miles of 
streams that were historically accessible by Chinook salmon – indicating an overall loss of at 
least 1,057 miles (48%) of the original total (Yoshiyama et al. 2001). The estimated habitat loss 
includes the lengths of stream used by salmon mainly as migration corridors, in addition to 
holding and spawning habitat (NMFS 2014). In terms of only spawning and holding habitat, the 
proportionate loss of historically available habitat far exceeds 48%, much of which was located 
in upper stream reaches that have been rendered inaccessible by terminal dams (Yoshiyama et al. 
2001). Excluding the lower stream reaches that were used as adult migration corridors (and, to a 
lesser degree, for juvenile rearing), it has been estimated that at least 72% of the original 
Chinook salmon spawning and holding habitat in the Central Valley drainage is no longer 
available (Yoshiyama et al. 2001). The amount of steelhead habitat lost most likely is much 
higher than that for Chinook salmon, because steelhead were undoubtedly more extensively 
distributed (NMFS 2014). 

Historical Gold Mining 

Historically, the Yuba River supported large numbers of spring-run Chinook salmon, fall-run 
Chinook salmon, and steelhead.  Extensive hydraulic mining in the late 1800s resulted in the 
massive influx of mining sediments that filled the lower river valleys and profoundly changed 
the physical character of the lower Yuba River (Moir and Pasternack 2008). The resulting habitat 
degradation, followed by the construction of a series of impassable debris dams from the early to 
mid-1900s, likely caused major reductions in salmon and steelhead populations in the Yuba 
River Basin (Mitchell 2010).  Loss of historic spawning and rearing habitat in the upper basin 
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likely had particularly severe impacts on spring-run Chinook salmon and steelhead populations, 
which depended on the upper basin for successful summer holding and rearing (Yoshiyama et al. 
1998; 2001).   

Gilbert (1917) as cited in Yoshiyama et al. (2001) estimates that “…during the period 1849-
1909, 684 million cubic yards of gravel and debris due to hydraulic mining were washed into the 
Yuba River system – more than triple the volume of earth excavated during the construction of 
the Panama Canal”, and Beak Consultants, Inc. (1989) states “The debris plain ranged from 
about 700 feet wide and up to 150 feet thick near the edge of the foothills to nearly 3 miles wide 
and 26 feet tall near Marysville” (Beak Consultants, Inc. 1989).  In addition to eliminating much 
of the riparian vegetation corridor (either by burying it, by retarding its regeneration, or by its use 
as raw material for constructing brush dams to contain sediment) along the lower Yuba River 
(NMFS 2005), the hydraulic mining debris probably had devastating impacts on salmonids 
because the sediments in these debris would have suffocated incubating eggs and pre-emergent 
fry (NMFS 2002). Even by the 1870s and 1880s, the Yuba River salmon runs had been greatly 
diminished by hydraulic mining debris effects (Yoshiyama et al. 2001). In addition, mercury 
used to extract gold from mining debris continues to exist in the Yuba River system, and this 
mercury can be extremely toxic to salmonids (NMFS 2002). Cyanide also was used in hard-rock 
mining to recover gold from the finely ground ore (Sumner and Smith 1940). Along the South 
Fork of the Yuba River (now known as the South Yuba River), it was reported that “An 
occasional heavy dose of the cyanide would kill off fish and their food, even though a stream 
might otherwise remain unpolluted.” (Sumner and Smith 1939). 

The Yuba River suffered perhaps the most significant damage from hydraulic mining of any 
California river. Hydraulic gold mining started in the mountains of the Yuba River Basin in 1853 
and resulted in the release of vast amounts of sediment through the 1870s. Most of this sediment 
initially remained in the mountains, but by 1862, torrents of sediment were transported 
downslope to the valley and caused rapid aggradation and exacerbation of flooding along valley 
rivers (i.e., on the lower Yuba, Feather, Bear, American, and Sacramento rivers) (James and 
Singer 2008). 

Sediment production in the region accelerated through the 1870s and by 1905, an estimated 1.4 
billion cubic meters (m3) of hydraulic mining sediment had been produced in the Yuba, Bear, 
Feather, and American River basins (James et al. 2009). Two major debris dams (i.e., Daguerre 
Point Dam in 1906 and Englebright Dam in 1941) were constructed on the Yuba River to prevent 
continuing movement of sediment into the Feather and Sacramento rivers, and ultimately the 
Bay-Delta.  

The immense residual deposit in the lower Yuba River, estimated by Gilbert (1917) at over 250 
million m3 (327 million yd3) as of 1917, represented 24% of the hydraulic mining sediment 
produced in the region from 1853 to 1884  (James et al. 2009).  Hydraulic mining sediment 
exacerbated flooding in the lower valleys and caused widespread impacts to farming and to 
navigation in the rivers.  Disputes over the legality of hydraulic mining were largely resolved by 
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a federal court in the Sawyer Decision of 1884 (Woodruff v. North Bloomfield Mining and 
Gravel Company), which enjoined hydraulic gold mining in tributaries to navigable rivers. 

The influx of mining debris into the Yuba River Basin dramatically altered the morphology of 
the lower Yuba River.  Judge Lorenzo Sawyer recounted the following in his 1884 decision: 

“Formerly, before hydraulic mining operations commenced, the Yuba River ran 
through this part of its course (from the foothills to Marysville) in a deep channel, 
with a gravelly bottom from 300 to 400 feet [per] side on an average and with 
steep banks from 15 to 20 feet high, at low water, on either side.  From the top of 
the banks, on each side, extended a strip of bottom-lands of rich, black alluvial 
soil, on an average a mile and a half wide, upon which were situated some of the 
finest farms, orchards, and vineyards in the state.” 

With the onslaught of sand, gravel, and slickens from upstream, the lower 18 miles of the Yuba 
River were transformed into a braided, shifting stream system. The lower Yuba River was, in 
1900, described as “… one uninterrupted waste of sand and gravel” (Mansfield et al. 1900). Any 
vestiges of the original channel were completely obliterated (Adler 1980). That hydraulic mining 
was a detriment to the salmon population was evidently the belief of the Commissioners of 
Fisheries of California, who in their report for the year 1870 and 1871 state: "Formerly salmon 
were plenty and largely caught by the Indians in the Feather River, in the Yuba, and in the 
American; but of late years they have ceased to visit these rivers. It is not because the waters of 
these rivers are muddy… They will pass through muddy water, if beyond they find clear water 
and clean gravelly bottoms… The gravel beds that formerly existed in these streams are now 
covered with a deposit of mud, washed down from the mines; and on this the eggs of the salmon 
will not hatch.” 

Dam Construction 

During the late 1800s and early 1900s, development of the upper Yuba River Watershed for 
hydropower and water supply was in progress. Most of the dams and diversions that were used 
primarily for gold mining were in place during this period, but they were being replaced or 
removed as developmental emphasis in the watershed shifted from gold mining to flood control, 
water supply and hydropower generation. Debris dams also were in place or being added at 
several locations throughout the middle to lower elevations of the watershed.   

From the onset of industrial gold-mining and through the first half of the 1900s, several notable 
dams were constructed in the Yuba River watershed, including Bowman Dam, Daguerre Point 
Dam, Spaulding Dam, Bullards Bar Dam, and Englebright Dam.  Bowman Dam was constructed 
on Canyon Creek, a large tributary to the South Yuba River, in 1872. Originally constructed of 
rock fill 100 feet (ft) high, Bowman Dam was built by the North Bloomfield canal company to 
provide water supply for hydraulic mining. USACE’s Daguerre Point Dam was constructed in 
1906 by the California Debris Commission and has been rebuilt several times in the same 
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general vicinity since then (with no storage due to full sedimentation within a short time after 
construction). Spaulding Dam was constructed in 1913 on the South Yuba River.   

On the North Fork Yuba River (now known as the North Yuba River) several successive brush, 
timber, and rock structures were constructed at Bullards Bar in the mid to late 1800s, but were 
subsequently destroyed by floods. In the North Yuba River, the Yuba Powerhouse Project was 
constructed during 1898. During the 1898–1911 period of operation of the project, salmon were 
caught by PG&E workers in the Bullards Bar area; the ditch tenders at the diversion dam “would 
nail two or three salmon on boards, place them body down in the ice-cold ditch stream, and ten 
hours later the night’s dinner would come floating down” to the powerhouse on the valley floor 
(Coleman 1952). 

The original Bullards Bar Dam, a 175-foot high dam creating 31,500 acre-feet of storage 
capacity, was constructed in the early 1920s at a location approximately 1 mile upstream of the 
present location of New Bullards Bar Dam. The salmon ascended in “considerable numbers” up 
to Bullards Bar Dam during its period of construction (1921–1924) — ”so many salmon 
congregated and died below it that they had to be burned” (Sumner and Smith 1939). There are 
no natural barriers above the Bullards Bar Dam site, so salmon presumably had been able to 
ascend a considerable distance up the North Yuba River (Yoshiyama et al. 2001). 

USACE’s Englebright Dam, located about 23 miles northeast of Marysville, is a 260-foot tall 
concrete dam with an original storage capacity of 70,000 acre-feet (and now reduced by about 
17,500 acre-feet due to sedimentation). Englebright Dam was constructed by the U.S. California 
Debris Commission in the late 1930s and early 1940s, was completed in 1941, and is now owned 
by USACE. 

Presently, Englebright Dam presents an impassable barrier to the upstream migration of 
anadromous salmonids, and marks the upstream extent of currently accessible spring-run 
Chinook salmon habitat in the lower Yuba River.  According to NMFS (2007, 2009, 2014), the 
greatest impact to listed anadromous salmonids in the Yuba River watershed is the complete 
blockage of access for these species to their historical spawning and rearing habitat above 
Englebright Dam. Because of the loss of historical spawning and rearing habitat above 
Englebright Dam, resultant loss of reproductive isolation and subsequent hybridization with fall-
run Chinook salmon (and Feather River Hatchery stocks), restriction of spatial structure and 
associated vulnerability to catastrophic events, the existence of Englebright Dam is considered 
by NMFS (2014) to be a very high stressor to Yuba River spring-run Chinook salmon. 

1.2 Purpose of the Concept Plan 

The YSPI stakeholders share common interests in investigating and implementing collaborative 
reintroduction and habitat enhancement actions in the Yuba River Basin. The purpose of this 
Concept Plan is to provide detail about a realistic, achievable YSPI Program that could meet 
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YSPI participant interests and expectations for the Yuba River Watershed’s contribution to 
recovery of anadromous salmonids in the Central Valley. 

This Concept Plan provides draft guiding principles, goals and objectives to guide the 
stakeholder group in crafting a reintroduction program, identifies key elements of the North 
Yuba River and lower Yuba River actions, lists key assumptions for each action or element, 
identifies key decisions needed to advance the plan from Concept to Initial Design phase, and 
identifies an implementation path, schedule and cost estimate for the Program. The Concept Plan 
is intended to be a "road map" to allow further development of key agreements for the YSPI, 
including framework agreement(s), responsibilities and governance agreements or decisions, cost 
assessments and funding plan, and a refined implementation timeline. This Concept Plan will be 
a ‘living’ document and will be updated to reflect and support the ongoing discussions around 
the YSPI Program, and is intended to serve as the basis for the development of an Action Plan, 
which is presently envisioned to be an attachment to the Settlement Agreement. 

This Concept Plan was assembled to provide a vision of one potential approach to implementing 
an YSPI Program. The Concept Plan provides a useful tool for developing concept level 
scheduling and cost estimates, and for identifying many of the numerous technical aspects of any 
future YSPI Program that will need to be addressed. The Concept Plan utilizes the Guiding 
Principles from the Term Sheet, and makes various assumptions regarding program approaches, 
phasing, and facilities in order to outline a complete program. It is emphasized that all of the 
assumptions in this concept plan are preliminary, have not been agreed to or endorsed by YSPI 
participants, and are subject to change. 

Through the YSF, YRDP and other Yuba River Watershed hydroelectric project licensings and 
processes, as well as other major restoration or reintroduction programs around California and 
the West Coast, “lessons learned” and technical information has been developed on potential 
salmonid habitat enhancement actions in the lower Yuba River, and salmonid reintroduction to 
historic habitat in the upper Yuba River Watershed. This technical information provides a 
foundation for identifying and implementing the most-promising salmonid habitat enhancement 
and reintroduction actions. It is acknowledged that reintroduction in the Yuba River Watershed 
would be a complex process requiring collaboration and cooperation of multiple agencies and 
parties. This Concept Plan synthesizes existing and recently developed scientific and engineering 
information from other Yuba River processes to outline how the Program can be implemented. 

Once the framework and other ancillary agreement(s) are executed and initial funding is 
available, a process of planning, studies and/or pilot programs, permitting and design activities 
will further inform the Action Plan. This Concept Plan sets the stage for Program 
implementation including initial design and final design phases, contracting, constructing, 
commissioning, operations, monitoring and adaptive management.   
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1.2.1 Difference between Concept Plan and Action Plan 

The parties to the YSPI intend to craft a comprehensive agreement document (Settlement 
Agreement) based on the Term Sheet that will identify roles, responsibilities, and obligations of 
the parties in implementation of the YSPI Program. An Action Plan will accompany the 
Settlement Agreement, and will describe the process for making technical and implementation 
decisions for the YSPI Program. The Action Plan is expected to be different in form and purpose 
than this Concept Plan, and will likely be more process-oriented and less technically specific 
than the Concept Plan. Where the Concept Plan described specific potential facilities such as a 
floating surface collector in order to be able to develop concept-level budgets and schedule, the 
Action Plan would describe the process by which a preferred juvenile collection facility would 
be identified and designed. It is anticipated that the Action Plan would identify a governance 
hierarchy and assignments for the design and planning process. In implementation of the Action 
Plan, the senior governance body or plenary may provide guidelines to the technical work group 
(e.g. performance criteria or budget limitations), then the technical working group would be 
charged with developing alternatives for particular facilities through a design and planning 
process described in the Action Plan for final review and approval by the senior governance 
body. It is anticipated that the Action Plan will also identify a technical working group to 
identify what technical studies, pilot program(s), or other advance technical work would be 
required to inform siting and facilities decisions.   

1.3 Related Plans, Policies and Conservation Efforts  

Reintroduction of anadromous salmonids into the upper Yuba River Watershed, and various 
habitat enhancement measures in the lower Yuba River both have been the subjects of discussion 
and study for several years. Provided below is a list of programs and associated documents that 
were considered in the development of this Concept Plan.  

 Anadromous Fish Restoration Program (AFRP) Working Paper on Restoration Needs 
– Habitat Restoration Actions to Double Natural Production of Anadromous Fish in 
the Central Valley of California (USFWS 1995). 

 Lower Yuba River Accord EIR/EIS (YCWA et al. 2007). 

 Lower Yuba River Accord Monitoring and Evaluation Program. 

 Aquatic Resources of the Lower Yuba River Past, Present & Future - Yuba 
Accord Monitoring and Evaluation Program Draft Interim Report (RMT 
2013). 

 NMFS Recovery Planning 

 NMFS 2014 Recovery Plan for the Evolutionarily Significant Units of 
Sacramento River Winter-run Chinook Salmon and Central Valley Spring-run 
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Chinook Salmon and the Distinct Population Segment of California Central 
Valley Steelhead. 

 NMFS 2009 Public Draft Recovery Plan for the Evolutionarily Significant 
Units of Sacramento River Winter-run Chinook Salmon and Central Valley 
Spring-run Chinook Salmon and the Distinct Population Segment of Central 
Valley Steelhead. 

 NMFS 2014 Biological Opinion on the USACE’s Operation and Maintenance of 
Daguerre Point Dam. 

 NMFS 2014 Upper Yuba River Anadromous Salmonid Reintroduction Plan. 

 North Yuba Reintroduction Initiative. 

 Habitat Expansion Agreement for Central Valley Spring-Run Chinook Salmon and 
California Central Valley Steelhead Final Habitat Expansion Plan (DWR and PGE 
2010). 

 Restoring Central Valley Streams: A Plan for Action (CDFG 1993). 

 Upper Yuba River Watershed Chinook Salmon and Steelhead Habitat Restoration 
Studies (DWR 2007). 

 USACE Biological Assessment for the Authorized Operations and Maintenance of 
Existing Fish Passage Facilities at Daguerre Point Dam on the Lower Yuba River 
(USACE 2013). 

 YRDP FERC Relicensing documents. 

 YSF Assessment of Infrastructure and Related Items to Support Anadromous Fish 
Passage to the Yuba River Watershed (MWH 2013). 

 Yuba Salmon Forum Summary Habitat Report (YSF 2013). 

 Yuba River Fish Passage Improvement Investigation (Gathard Engineering 
Consultants 2013).  

 San Joaquin River Restoration Program (SJRRP) (suite of information including most 
major SJRR Program document 2006 – present). 

 Klamath Basin settlement and restoration agreements, and supporting documents, 
2006 – present. 
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2.0 PLANNING CONCEPTS 
The development of this draft Concept Plan is based upon discussions for developing a proposal 
for identifying, evaluating, selecting, funding and implementing the most promising and cost-
effective action(s) for reintroducing spring-run Chinook salmon and potentially Central Valley 
steelhead into the upper Yuba River Watershed. This Concept Plan also was developed using the 
investigations and evaluations referenced in Section 1.3 of this Concept Plan. 

Based on YSPI Steering Committee discussion and consideration of technical evaluations 
addressing the amount and availability of suitable habitat among reaches in the upper Yuba River 
Watershed, infrastructure requirements and preliminary feasibility considerations, estimated 
costs and the interests of the parties and the guiding principles of the YSPI, this Concept Plan 
includes a collect and transport reintroduction program into the North Yuba River (upstream of 
New Bullards Bar Dam) coupled with habitat enhancement actions in the lower Yuba River 
(Figure 1).   

 
Figure 1. Schematic of the overall vision of the Concept Plan. 
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According to modeling assessments conducted for NMFS (Stillwater 2013; NMFS 2014a), the 
North Yuba River upstream of New Bullards Bar Reservoir provides substantially more suitable 
spring-run Chinook salmon habitat than the other reaches upstream of Englebright Dam under 
current water management conditions, and about as much as all of the other reaches combined 
under modeled future scenarios assuming flow and habitat restoration actions. Moreover, the 
North Yuba River upstream of New Bullards Bar Reservoir essentially represents unimpaired 
conditions, due to the absence of storage reservoirs. The North Yuba River upstream of New 
Bullards Bar Reservoir also has the largest amount of available tributary habitat. Therefore, the 
North Yuba River upstream of New Bullards Bar Reservoir represents a logical initial effort for a 
collection and transport reintroduction program in the upper Yuba River Watershed.  

Data collected to date indicate that the lower Yuba River provides as much or more thermally 
suitable habitat area than the North Yuba River during all water year types. During drier water 
years, the lower Yuba River provides up to nearly four times the amount of thermally suitable 
area than all of the upper watershed reaches combined. In addition, pilot habitat enhancement 
(i.e., riparian vegetation) actions in the lower Yuba River are already underway and prove 
promising.  

Consequently, this Concept Plan includes a collect and transport reintroduction program into the 
North Yuba River upstream of New Bullards Bar Reservoir coupled with habitat enhancement 
actions in the lower Yuba River.   

2.1 Preliminary Guiding Principles 

To further the YSPI process and to support the acquisition of durable regulatory assurances, a 
suite of guiding principles were developed in the Term Sheet process and are mirrored in this 
Concept Plan to guide the development of an Action Plan.  

 Cost-Effectiveness. The Parties expect that actions will be cost-effective, feasible 
and based on the best available science, to achieve the goals and objectives of the 
Action Plan. The Parties will be fiscally prudent and adhere to approved budgets. 

 Yuba Accord Instream Flows. The Parties expect that actions will not require 
changes to flows under the Yuba Accord’s flow requirements, except those that the 
Parties agree are necessary to implement the Action Plan. Otherwise, the Settlement 
Agreement will be silent on Yuba Accord flow requirements, and the Parties will be 
free to advocate regarding lower Yuba River flows in regulatory proceedings.   

 Avoidance of Impacts to YRDP Operations. The Parties expect that actions will 
cause no more than de minimis impacts to YRDP facilities and operations (including 
water supplies, water transfers, flood management and power generation, including 
peaking and ancillary services, and recreation), except as otherwise agreed to by 
YCWA in the Settlement Agreement.  
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 Consultation with and Avoidance of Impacts to Third Parties. The Parties expect 
that actions will cause no more than de minimis impacts to Third Parties, including 
the USFS, and upstream and downstream water users, anglers and landowners in the 
Yuba River Watershed, except as otherwise disclosed in the Settlement Agreement.  
The Parties will consult with Third Parties, through the public review and outreach 
process pursuant to Term 11 of the Term Sheet, to assure that such impacts are 
exceeded by benefits or are otherwise acceptable to such Third Parties.  

 Biological and Habitat Goals and Objectives. The Parties expect that actions 
selected in the Action Plan will be based on their ability to meet biological and 
habitat goals and related measurable objectives. 

The Action Plan will be based on this Concept Plan, including the guiding principles, and will be 
designed to achieve reintroduction in the North Yuba River upstream of New Bullards Bar Dam 
and enhancement of salmonid habitat in the lower Yuba River. 

2.2 Overall Vision 

This Concept Plan includes a collect and transport reintroduction program into the North Yuba 
River (upstream of New Bullards Bar Dam) coupled with habitat enhancement actions in the 
lower Yuba River.   

Reintroduction into the North Yuba River upstream of New Bullards Bar Reservoir is intended to 
expand spring-run Chinook salmon geographic distribution, increase the overall amount of 
habitat available, decrease the possibility of catastrophic decline, and increase the attributes of 
spatial structure and diversity. All of these factors decrease the extinction risk and thereby 
contribute to recovery. Also, the potential exists that the reintroduction component of the 
Concept Plan could contribute to increased productivity and abundance of spring-run Chinook 
salmon.  

It is envisioned that the North Yuba River and the lower Yuba River would work together as part 
of the reintroduction effort. It is anticipated that adult spring-run Chinook salmon in the lower 
Yuba River would be captured and transported upstream and released into the North Yuba River 
upstream of New Bullards Bar Dam. It also is anticipated that juveniles produced in the North 
Yuba River would be transported downstream and released into the lower Yuba River. Habitat 
enhancement actions in the lower Yuba River would be expected to increase the productivity of 
juveniles, including North Yuba River origin juveniles, and potentially increase juvenile 
survivability and the subsequent return of adult spring-run Chinook salmon to the Yuba River.  

During those water year types that limit the amount of suitable habitat in the North Yuba River 
upstream of New Bullards Bar Dam, which climate change research indicates may become more 
frequent in the future, the lower Yuba River habitat enhancement actions could provide 
additional flexibility to the overall plan by supplementing the availability of suitable habitat. 
Data collected and analyzed to date indicate that although the North Yuba River upstream of 
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New Bullards Bar Reservoir provides more suitable habitat than other reaches in the upper 
watershed, particularly during wetter water year conditions (e.g., 2010 and 2011), during drier 
water year conditions (e.g., 2008) the North Yuba River provides only about 5.5 miles 
(1,771,440 ft2) of thermally suitable adult spring-run Chinook salmon holding habitat, compared 
to nearly 34 miles (15,658,368 ft2) during wet (e.g., 2011) conditions (YSF 2013). By contrast, 
the lower Yuba River provides approximately 24 miles (24,354,230 ft2) of thermally suitable 
adult spring-run Chinook salmon holding habitat during these drier conditions (YSF 2013).  

It is recognized that depending upon the specific program that is adopted in the Action Plan, 
reproductive isolation of Yuba River naturally-produced spring-run Chinook salmon from other 
Chinook salmon may be necessary in the lower Yuba River. This may be required in order to sort 
and select upstream migrating adult spring-run Chinook salmon for transport to the North Yuba 
River. However, it is uncertain at this time whether a reproductive isolation facility would be 
part of the program and, if so, where such a facility would be located. It is anticipated that these 
issues will be addressed in the Action Plan.  

Yuba River Recovery Actions specified in the NMFS Final Recovery Plan include investigation 
of a reproductive isolation facility in the lower Yuba River. Specifically, the plan states: 

 “Identify the benefits, risks, and costs associated with various techniques and 
locations for spatially segregating spring-run Chinook salmon and fall-run 
Chinook salmon during spawning in the Yuba River. If the benefits sufficiently 
outweigh the risks and costs, then implement a project to segregate spring- and 
fall-run Chinook salmon.” (NMFS 2014, p.259) 

Because the benefits, risks, and costs of a segregating facility have not been studied, it is 
premature to include plans for such a structure in this Concept Plan. If it is determined by the 
ESEP and/or the Facilities Work Group (FWG) that insufficient habitat exists in the North Yuba 
River to maintain a viable population during dry years, investigations may be undertaken that 
evaluate the benefits and costs of a conceptual segregation facility in the lower Yuba River. The 
exact location and operation of such a facility will directly impact its potential benefits, as well 
as the potential risk to extant populations.Lower Yuba River habitat enhancement actions could 
increase the carrying capacity of spawning habitat and, correspondingly, initial year class 
strength of spring-run Chinook salmon. Perhaps more importantly, it is anticipated that the lower 
Yuba River habitat enhancement actions would focus on juvenile rearing and contribute to the 
overall goal of increasing productivity and survival of juvenile spring-run Chinook salmon which 
subsequently return as adults to the lower Yuba River. Consequently, these actions would 
correspond to the near-term goal of the NMFS (2014) Final Recovery Plan, which is to secure 
extant populations.  
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2.3 Overview of Phased Approach   

This Concept Plan addresses two general phases of the YSPI Program. The near-term phase 
occurs over the first several years of the Program (see Section 6) and specifically addresses the 
following elements of the Program: 

 Programmatic actions, including regulatory assurances (e.g. 10(j) non-essential 
experimental population rule), programmatic NEPA, CEQA and ESA requirements, and 
refinement of schedule and funding plans. 

 Lower Yuba River habitat enhancement actions, including planning, design, project-
specific permitting, and construction. 

 North Yuba River reintroduction planning activities, including additional scientific and 
site-specific studies and/or potential pilot programs to support final siting and operational 
decisions, design, and project-specific permitting. 

The long-term phase presently is anticipated to occur beginning in approximately 2022 (see 
Chapter 6) and would address final design, permitting requirements, contracting, land acquisition 
(as required), construction and implementation of the reintroduction effort.  

According to NMFS (2014a), multiple reintroductions have taken place over the last decade with 
the goal of either re-connecting previously separated populations (e.g., Pess 2009; Kiffney et al. 
2009) or re-establishing new populations (e.g., SJRRP 2011). The YSPI Program, as envisioned 
by this Concept Plan, incorporates elements of both. The North Yuba River reintroduction 
component and lower Yuba River habitat enhancement component of the Concept Plan working 
in concert represent both re-connection to previously blocked habitat, and potential for 
establishment of a new population that is spatially distinct from the existing populations.  

2.3.1 Completion of Agreements 

Prior to the commencement of implementation activities, YSPI stakeholders will complete 
drafting and execution of various agreements (e.g., YSPI Agreement, YSPI Funding Plan) 
required to clearly establish roles and responsibilities, governance structures, enforceable 
obligations and assurances for the parties. To meet the schedule and phasing goals of this 
Concept Plan, the agreement(s) must be robust enough to provide sufficient certainty to the 
funding entities that the Program will move forward as envisioned; without that level of 
certainty, it is likely that the schedule will be extended to accommodate more paced assurances 
and funding. 

Upon public review and satisfactory execution of the agreements by the YSPI parties, 
implementation of the Program will commence with near-term activities.  
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2.3.2 Near-term Implementation 

Near-term activities will build upon existing information and studies of habitat suitability and 
availability and infrastructure components already undertaken by the YSF process. The near-
term phase will include development and execution of the various Program plans as well as 
implementing the structure and governance of the Program, potentially including a Program 
Management Team (PMT), an Early Science Evaluation Panel (ESEP) and various working 
groups. Activities to be conducted during the near-term phase include the following.  

 Refining goals, objectives, performance criteria and metrics (if not yet completed).  

 Undertaking programmatic permitting and rulemaking efforts, including 10(j) rule and 
programmatic NEPA, CEQA and ESA actions as necessary. 

 Initiating or overseeing development of a genetics management planning effort and 
developing genetics management plan(s) for the North Yuba River reintroduction 
component, as needed. 

 Identifying additional data, studies, and/or modeling required in support of reintroduction 
efforts, or reintroduction facility design efforts. 

 Identifying permitting requirements and guidance documents required for studies, 
modeling, or pilot programs, and develop a permitting plan for the reintroduction effort. 

 Implementation of pilot reintroduction experiments, data collection or modeling, as 
warranted. 

 Evaluating existing North Yuba River habitat suitability and other data relative to 
reintroduction efforts. 

 Identifying and evaluating the feasibility of facility design elements and processes 
associated with adult and juvenile collection and release facilities in the North Yuba 
River and the lower Yuba River. 

 Conducting site-specific investigations. 

 Establishing a refined schedule, including milestones for the North Yuba River 
reintroduction effort. 

 Developing an implementation, monitoring and adaptive management plan with intrinsic 
physical design, operations and evaluation properties to accommodate the phased 
approach, new information and full build-out potential. 

Concurrent with North Yuba River planning activities, this Concept Plan anticipates that the 
near-term phase of the YSPI Program will involve identifying, designing, permitting, 
constructing and implementing habitat enhancement actions in the lower Yuba River. It also is 
expected that a monitoring plan would be developed for habitat enhancement projects 
implemented in the lower Yuba River during the near-term phase of the Program. 
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2.3.3 Long-term Implementation 

Activities to be conducted during the long-term phase include: (1) completing final design of 
adult and juvenile collection and release facilities; (2) completing permitting; (3) constructing 
and implementing the North Yuba River reintroduction component; (4) implementing the 
effectiveness monitoring and adaptive management plan; and (5) maintaining habitat 
enhancement actions in the lower Yuba River.  

Long-term activities for the Program will build upon the findings of activities conducted during 
the near-term phase. In particular, significant uncertainties presently exist regarding the siting 
and design of both the adult upstream migration and juvenile downstream migration collection 
and processing facilities. Results obtained through a combination of studies and evaluations, and 
potentially pilot programs yielding empirical results during the near-term phase will be applied 
to construction and operations during the long-term phase. To the extent possible, concepts of 
“modular design” should be incorporated into engineering and design considerations to facilitate 
adaptive management, phased program implementation and scaling (increasing capacity). 

Studies and/or pilot programs conducted during the near-term phase of the Program should 
provide guidance for the final design and construction of adult and juvenile collection and 
release facilities. For example, they should inform questions regarding the location and operation 
of these facilities.  

2.3.4 Species Considered for Reintroduction 

An essential component of the reintroduction of anadromous salmonids into the North Yuba 
River upstream of New Bullards Bar Dam and Reservoir is to determine which species are 
appropriate for reintroduction into the North Yuba River, and whether a concurrent or phased 
reintroduction program for those species should be implemented.  

Three species/runs of anadromous salmonids are known to have historically existed in the Yuba 
River Basin, including two ESUs of Chinook salmon and one steelhead DPS. The Central Valley 
spring‐run Chinook Salmon ESU was federally listed as Threatened under the ESA in 1999 (76 
FR 50447), and also is State-listed under the California ESA. The Central Valley fall-/late fall-
run Chinook salmon ESU has not been federally or State listed at this time, but is presently 
considered to be a federal Species of Concern, and a State Species of Special Concern. The 
Central Valley Steelhead DPS was federally listed as Threatened under the ESA in 1998 (76 FR 
50447).  

Historically, both fall-run and spring-run Chinook salmon were present in the Yuba River Basin. 
Historical accounts indicate large numbers of Chinook salmon as far upstream as Downieville on 
the North Yuba River, and these fish were believed to be spring-run Chinook salmon. Spring-run 
Chinook salmon are included as a species for initial reintroduction into the North Yuba River 
because: (1) they are a federally listed species under the ESA, and a State-listed species under 
the CESA and conform with the overall goal of the Concept Plan to continue to expanding the 
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Yuba River Watershed’s contribution to recovery of anadromous salmonids in the Central 
Valley, in a manner consistent with NMFS Final Recovery Plan; and (2) their historic 
distribution is believed to have included areas upstream of the present New Bullards Bar Dam 
and Reservoir on the North Yuba River. 

Yoshiyama et al. (1998) suggest that the historical distribution of fall-run Chinook salmon did 
not extend to elevations greater than about 1,000 ft in the western Sierra Nevada, which is below 
the elevation of New Bullards Bar Dam and Reservoir on the North Yuba River. Fall-run 
Chinook salmon, therefore, are not included as a species considered for reintroduction into the 
North Yuba River because: (1) they are not a federally listed species under the ESA; (2) their 
historic distribution is believed not to have included areas upstream of the present New Bullards 
Bar Dam and Reservoir on the North Yuba River; and (3) of the need to provide separation 
between spawning fall-run Chinook salmon and spring-run Chinook salmon.  

The third species of anadromous salmonid considered for reintroduction into the North Yuba 
River upstream of New Bullards Bar Dam and Reservoir is steelhead, the anadromous form of O. 
mykiss. Steelhead apparently were common in Central Valley tributaries (USFC 1876; Clark 
1973; Latta 1977; Reynolds et al. 1993 in Yoshiyama et al. 1998) but records for them are few 
and fragmented, partly because they did not support commercial fisheries (Yoshiyama et al. 
1998) and the adults return during the late fall and winter when storm events increase stream 
turbidity and make observation difficult. In the Yuba River, definitive historic population 
estimates do not exist for steelhead, but it is likely that the river supported large steelhead runs in 
the 1800s (USFWS 1995). Yoshiyama et al. (2001) report that steelhead (and spring-run salmon) 
probably ascended the higher-gradient reaches up to about two miles above the juncture of 
Salmon Creek where their upstream limit in the North Yuba River would have naturally been 
Loves Falls.  

Upstream populations of O. mykiss have been spatially segregated from downstream populations 
(i.e., downstream of Englebright Dam) intermittently since the early 1900s (due to construction 
of debris dams), and continuously since 1941 (due to completion of Englebright Dam). The 
genetic composition of O. mykiss populations presently located upstream of New Bullards Bar 
Dam in the North Yuba River is not known, although it is likely different from the genetic 
composition of O. mykiss confined to the lower Yuba River due to spatial segregation and 
genetic drift, as well as hatchery influence.  

Although it has been oft-repeated that hatcheries historically have not been located on the Yuba 
River, that does not appear to be the case. According to a document titled "A History of 
California's Fish Hatcheries 1870–1960" (Leitritz 1970), an experimental fish hatchery station 
(i.e., the Yuba River Hatchery) was established in 1928 by the California Department of Natural 
Resources, Division of Fish and Game. The site was on Fiddle Creek, a tributary of the North 
Fork Yuba River about 34 miles north of Nevada City, near Camptonville. Fish rearing began at 
the station in 1929. Over the years, improvements were made to the hatchery. No reference could 
be found regarding salmon, but the hatchery was reported to hatch and rear trout, including 
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steelhead (CDNR 1931). The hatchery continued operations until storms during November 1950 
caused such extensive damage that repairs could not be made and it was permanently closed 
(Leitritz 1970). Since that time, no fish hatcheries have been located on the North Yuba River.  

By contrast, steelhead in the Central Valley, including the lower Yuba River, have undergone 
decades of hatchery influence which continues today. Widespread hatchery production of 
steelhead below rim dams in the Central Valley has raised concerns about the potential 
ecological interactions between introduced stocks and native stocks (USACE 2007). Although no 
fish hatcheries are located on the lower Yuba River, and the river continues to support a 
persistent population of steelhead, the genetic integrity of these fish is presently uncertain 
because of hatchery stocking into the river, and because straying of hatchery steelhead into the 
lower Yuba River is known to occur.  

According to the NMFS (2014) Final Recovery Plan, a major threat to the genetic integrity of 
Central Valley steelhead results from past and present hatchery practices. These practices include 
the planting of non-natal fish, overlap of spawning hatchery and natural fish, and straying of 
hatchery fish. 

Garza and Pearse (2008) did not find close relationships between O. mykiss populations located 
above and below barriers within the same Central Valley sub-basins, including the North Yuba 
River compared with the lower Yuba River.  Above-barrier O. mykiss populations clustered with 
one another in all phylogeographic-tree analyses. Similar clustering was observed among the 
below-barrier populations. The consistent clustering of the above-barrier populations with one 
another, and their position in the California-wide phylogeographic trees, indicate that they likely 
represent the ancestral population genetic structure of steelhead in the Central Valley (Garza and 
Pearse 2008). 

An above-barrier population of resident O. mykiss (i.e., rainbow trout) presently exists in the 
North Yuba River upstream of New Bullards Bar Reservoir. This population has been spatially 
segregated from other populations since the completion of New Bullards Bar Dam in 1970. 
Because resident rainbow trout can produce anadromous smolts and anadromous steelhead can 
produce resident rainbow trout in the Central Valley (Zimmerman et al. 2008), it is possible that 
the resident O. mykiss population presently in the North Yuba River upstream of New Bullards 
Reservoir represents a residualized form or partly contains remnants of the ancestral anadromous 
O. mykiss genome which existed prior to anadromous salmonid blockage in the Yuba River 
system. Therefore, the genetic origin of the present population of O. mykiss in the North Yuba 
River upstream of New Bullards Bar may be important for maintaining genetic diversity and 
robustness throughout the DPS and should be evaluated. Retention of the ancestral genome, if 
one exists, could assist NMFS in their goals of maximizing diversity within ESUs and 
populations, and maintaining gene flow and genetic diversity similar to historic (natural) levels 
and origins. The reintroduction of hatchery-origin stocks into the North Yuba River may 
compromise the genetic integrity of O. mykiss presently in the North Yuba River upstream of 
New Bullards Bar Dam. 
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Garza and Pearse (2008) suggest that efforts to integrate above-barrier populations with those 
below dams to increase overall effective size of steelhead populations and reestablish historical 
connectivity should proceed with great caution, as these fish have been under very strong 
selection against anadromy since dam construction. They further state that consequences of such 
integration are not known, but could range from beneficial increases in genetic diversity and 
effective size, to decreased fitness of hybrids and various ecological interactions such as 
competition or direct predation. 

In addition to genetic considerations, concomitant reintroduction of O. mykiss into the North 
Yuba River with spring-run Chinook salmon raises questions regarding density-dependent 
mortality, carrying capacity saturation, competition for food resources, and predation effects. For 
example, the potential residualization of O. mykiss from introduced stocks may result in 
increased predation effects on introduced spring-run Chinook salmon.  

These complexities and questions surrounding O. mykiss necessitate a more detailed 
investigation prior to reintroduction of steelhead into the North Yuba River, including 
determination of the genetic structure of O. mykiss presently in the North Yuba River, and an 
evaluation of multi-population, density-dependent risks. Therefore, there is a higher probability 
for a more expedient reintroduction of spring-run Chinook salmon than there is for a multi-
species (spring-run Chinook salmon and steelhead) reintroduction. The Program adopts a phased 
approach for reintroduction, wherein the initial phase includes reintroduction of spring-run 
Chinook salmon into the North Yuba River and evaluation of reintroduction success, and a 
detailed evaluation of the present resident O. mykiss genetic structure, evaluation of source 
stocks and the potential genetic effects associated with their reintroduction, assessment of 
potential multi-species, density-dependent effects, and potential development of a 
comprehensive reintroduction plan for steelhead in the North Yuba River. 

2.3.5 Donor/Source Stock Considerations 

As suggested by NMFS (2014a), potential stock sources for reintroduction into the upper Yuba 
River Watershed may be comprised of eggs, juveniles, and/or adults from one or more source 
populations, and may either be of natural or hatchery origin. Stock sources from populations 
located in closer proximity to the reintroduction area have a greater likelihood for success 
because they are more liable to be adapted to the environment, and because they are less likely to 
stray (NMFS 2014a).  

Donor stocks considered for reintroduction into the North Yuba River upstream of New Bullards 
Bar Reservoir are envisioned in this Concept Plan to be comprised of naturally spawning spring-
run Chinook salmon in the lower Yuba River (subject to sorting and selecting in accordance with 
a genetic management plan – see below). Depending upon the composition and abundance of 
phenotypic spring-run Chinook salmon returning to the lower Yuba River, supplementation by 
other potential donor stocks may be necessary.  
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According to NMFS (2014a), there are three stocks of spring-run Chinook salmon in the Central 
Valley considered to be the most appropriate donor sources for reintroduction in the upper Yuba 
River Watershed: the Butte Creek stock, the Mill Creek/Deer Creek stock, and the Feather River 
stock. Spring-run Chinook salmon in Butte Creek are genetically distinct from those in Deer and 
Mill creeks, as well as from other Chinook salmon stocks in the Central Valley (Lindley et al. 
2004). A thorough and useful discussion regarding donor stock considerations for reintroduction 
into the upper Yuba River Watershed is provided in NMFS (2014a). As stated in that document, 
it presently is uncertain what criteria and population thresholds will be used to determine 
whether (or how many) fish could be taken from source populations. If it is determined that the 
risk to one or more of the source stock(s) is too high, this will narrow the choice of potential 
source stock and may favor the Feather River stock, as it is the only hatchery-supplemented 
stock that is recommended for consideration. NMFS (2014a) suggested that the Feather River 
stock should be considered a viable source stock for upper Yuba River reintroduction—either 
alone or as part of a multi-stock approach. 

Another issue associated with donor/source stock considerations is the potential extent and/or 
duration of supplementation of the reintroduced stock. This Concept Plan envisions that the 
ESEP will develop guidelines/criteria for the use of supplemental stocks and/or naturally 
spawned phenotypic spring-run Chinook salmon returning to and collected in the lower Yuba 
River. These guidelines/criteria will address productivity objectives of the reintroduced stock, as 
well as potentially segregated stocks in the lower Yuba River, in consideration of the donor 
stock/population. 

Biological risks associated with reintroduction of spring-run Chinook salmon into the North 
Yuba River upstream of New Bullards Bar Reservoir will need to be thoroughly evaluated. An 
example of biological risk considerations is provided in Figure 2. In addition to evaluation of 
biological risks, this Concept Plan envisions that a genetics management plan will be developed 
by the ESEP for the Program. The genetics management plan will directly influence the design 
of fish collection and processing facilities. Depending upon the biological goals and objectives 
(see Section 4) of the Program, facilities and operations may need to account for the tagging of 
juveniles outmigrating from the North Yuba River and the monitoring and identification of 
subsequently returning adults of North Yuba River origin.  
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Figure 2. Minimizing biological risks in reintroduction planning. Biological risks are unintended 
negative consequences that may harm non-target species, other populations, spawning areas, or 
life history types of the reintroduced species (Source: Anderson et al. 2014). 

 

2.3.6 Program Governance, Assignments and Refinements 

This section suggests an organizational structure of the various management-related and 
technical working groups required to implement the YSPI Program as outlined in this Concept 
Plan.  It is anticipated that the governance structure and roles will be further defined during the 
preparation of Settlement Agreement(s) and an Action Plan; thus the following sections should 
be considered as representative only. Figure 3 below and the following sections outline a 
potential organizational structure.  

Preliminarily identified issues are listed below in association with the relevant technical working 
group that would be involved in the decision-making process for particular issues.  
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Figure 3. Illustrative example of the proposed Yuba Salmon Partnership Initiative organizational 
structure.  

 

YSPI PLENARY GROUP/STEERING COMMITTEE 

The YSPI Plenary Group and/or Steering Committee as presently configured would continue to 
serve in its present role until such time that all agreements are executed. After execution of the 
agreements, implementation, management and possible modifications of the YSPI Program 
would be conducted by a new executive or oversight group or Program Management Team, as 
established by the Settlement Agreement(s).   

Membership 

The YSPI Plenary Group and Steering Committee consists of representatives of each of the six 
YSPI parties (YCWA, NMFS, CDFW, AR, TU and CSPA). 

Responsibilities 

The YSPI Plenary Group and Steering Committee are responsible for the overall management of 
the YSPI Program process, including timely completion of the Term Sheet, Settlement 
Agreement(s) and Action Plan. 

The YSPI Steering Committee also will assign specific tasks to Work Group(s), as necessary, 
and it may form sub-groups to focus on specific issues. A given Work Group will timely 



                            
Concept Plan 

Draft Concept Plan                                                                        24 March 2015 

complete its assignments and make non-final recommendations back to the Steering Committee. 
The following Work Groups have been identified. 

 Communications Work Group. Responsible for external communications about the 
process to interested stakeholders. 

 Drafting Work Group. Draft and revise documents, including the Term Sheet and 
Settlement Agreement based on results of negotiations by Steering Committee or Plenary 
Group, as applicable.      

 Technical Work Group. Develop drafts of the Concept Plan and Action Plan.   

 Regulatory Assurances and Legal Work Group. Make recommendations for terms related 
to regulatory assurances and other legal issues that arise in the development of Term 
Sheet or Settlement Agreement.  

 Funding Work Group. Develop the YSPI Program funding plan and agreement(s). 

PROGRAM MANAGEMENT TEAM 

After execution of YSPI agreements, this Concept Plan anticipates that a PMT or functionally 
equivalent group will undertake general governance and direction for the YSPI Program. The 
PMT could be a senior management level group, and may include representatives of the 
implementing and operating entities of the YSPI [Note: The specific governance structure 
including constitution of the group membership, responsibilities, decision process and dispute 
resolution process to be developed during the Settlement Agreement process].  

Membership 

Criteria for selection and participation in the PMT will be included in the YSPI Agreements.   

Responsibilities 

The PMT or its equivalent will be responsible for Program oversight, including budget and fiscal 
matters for the Program. The PMT may also be tasked with development of a Program 
Management Plan, development of a Public Involvement Plan, and development of a strategy for 
obtaining appropriate permits and regulatory authorities for the Program. Additionally, the PMT 
may populate various working groups as necessary for the implementation of the Program (for 
example, likely specific work groups such as a 10(j) working group, and NEPA compliance 
group, or various technical expert groups). 

EARLY SCIENCE EVALUATION PANEL 

Additional expert input to development of the Action Plan may be provided by an ESEP or 
functionally similar group. It is anticipated that this panel would primarily focus on issues and 
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considerations associated with reintroduction of anadromous salmonids into the North Yuba 
River upstream of New Bullards Bar Dam. The ESEP will commence work as soon as possible 
following initiation of the YSPI program and the structuring of the management group. This 
panel will make recommendations to the management group regarding the responsibilities 
described below.  

Membership 

Criteria for selection and participation in the ESEP is to be determined during drafting of 
Settlement Agreement(s) or by the management group 

Responsibilities 

 Complete development of refined goals, objectives, performance criteria and metrics (if 
not yet completed). 

 Evaluate existing North Yuba River habitat suitability and other data relative to 
reintroduction efforts. 

 Initiate or oversee development of a genetics management planning effort and develop 
genetics management plan(s) for the North Yuba River reintroduction component. 

 Identify additional data, studies, and/or modeling required in support of reintroduction 
efforts, or in support of reintroduction facility design efforts. 

 Identify, design, implement, and evaluate potential pilot studies to inform reintroduction 
efforts or reintroduction facility design efforts. 

 Identify permitting requirements and guidance documents required for studies, modeling, 
or pilot programs, and develop a permitting plan for the reintroduction effort. Oversee the 
permitting process. 

 Develop and implement the reintroduction component of an adaptive management plan. 

 Evaluate, and if appropriate, develop operational criteria based upon hydrologic year type 
(e.g., Bulletin 120) for determining stock allocation incorporating reproductive isolation 
facility utilization. This Concept Plan anticipates that a process will be explored 
potentially using initial information from preliminary estimates (e.g., February Bulletin 
120) refined over time prior to and during early portions of the spring-run Chinook 
salmon adult immigration period.  

Considerations and Questions to be Answered 

Donor Population Sources 

One consideration identified for the reintroduction of listed anadromous salmonids into the North 
Yuba River is to avoid adversely affecting the viability of the donor population(s). Specific 
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considerations for selection of the donor population include the genetic integrity of the stock, as 
well as current abundance and availability of individuals for reintroduction.  

 Identify availability of hatchery stocks and whether stocks(s) from the Feather River 
Hatchery would be appropriate for reintroduction in consideration of high straying rates 
from the Feather River.  

 Identify abundance of Yuba River donor stock(s) and whether reintroduction into the 
North Yuba River would directly or indirectly unacceptably diminish the population size 
of the donor source, pursuant to criteria developed by the ESEP. 

 Determine the most appropriate colonization methods - hatchery supplementation vs. 
transplanting. Also determine the most appropriate lifestage, method of release and time 
frame for supplementation, if used.  

 Identify potential impacts to the genetic integrity of existing salmonids (both upstream of 
New Bullards Bar Reservoir and downstream of Englebright Dam) through hybridization 
and introgression with reintroduced stock(s), particularly resident O. mykiss.  

Consistent with approaches being used in the Pacific Northwest, the YSPI Program approach for 
developing and managing reintroduced stocks upstream of New Bullards Bar Reservoir could 
include the use of hatchery stock for initial habitat seeding and to supplement wild stocks. As the 
population grows, the use of hatchery fish to supplement wild populations could gradually be 
reduced commensurate with approaching a steady state condition for upstream populations. 

Fish Passage Considerations  

 Determine the migration timing (seasonal) and frequency distribution of target species. 
Passage timing should consider when fish naturally arrive at collection points, as well as 
when they pass. 

 Determine stress and injury risk associated with adult passage facilities and operations.  

 Identify appropriate performance targets for the various fish passage facilities and 
components. Safe and effective collection, transport and relocation of fish will be defined 
in the Action Plan and further addressed by the ESEP, as necessary. 

 Identify adult release locations that may optimize survival, reduce handling, and 
encourage volitional upstream movement. For example, investigate whether or not it 
would be desirable for fish to be released at New Bullards Bar Dam and swim through 
New Bullards Bar Reservoir into the North Yuba River. Also investigate whether it 
would be desirable to utilize multiple release locations (depending on water year type). 
 

 Determine how and where to most suitably acclimatize adults and juveniles before 
release that optimizes survival, minimizes handling, and reduces cost. For example, 
evaluate whether acclimatization ponds would be necessary, or if fish could be 
acclimatized during transport. 
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 Determine the predation risk of outmigrating juveniles at collection facilities, passage 
corridors and release facilities and locations. 

Genetics and Disease Issues  

 Develop a coordinated monitoring plan for adult returns relative to juvenile outmigrants 
of the brood year via CWT or PIT tagging to identify specific cohorts.  

 Provide input to the genetics management plan to identify procedures that would 
genetically identify returns to understand straying into the Yuba River adult collection 
facility versus origination within the Yuba River Basin. This information may help 
identify the inherent production within the Yuba River Basin compared to straying into 
the Basin from other populations, and inform operations and management plans. 

 What is the expected performance difference between different brood stocks in terms of 
smolt-to-adult return rates?  

 What is the potential for donor stock introduction of disease to resident species (e.g., O. 
mykiss species in the North Yuba River? 

 What are the fish disease/pathology concerns in the in the North Yuba River upstream of 
New Bullards Bar Dam and Reservoir? What is the potential to introduce upstream 
isolated diseases into downstream reaches resulting from reintroduction of anadromous 
salmonids, and how will those concerns be addressed? 

Biological and Habitat Considerations 

 Further evaluate where/when adult fish would hold and spawn, and the physical 
conditions (e.g. temperature) at these locations, and whether a viable population could be 
maintained in the North Yuba River during critically dry water years.  

 Evaluate the potential to minimize/avoid compensatory effects associated with multi-
population reintroduction.  

 Identify considerations and evaluate potential performance of specific measures for 
spatial and/or temporal separation from other populations or runs to establish independent 
populations. 

 Estimate the appropriate stocking density of the reintroduced species into the North Yuba 
River upstream of New Bullards Bar Dam based on habitat carrying capacity and/or 
initial empirical results.  

 Evaluate the appropriate developmental size, time of year, and location of release to 
maximize survival of reintroduced stock(s) in the North Yuba River upstream of New 
Bullards Bar Dam. 
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 Identify the potential for, and extent that direct interactions, such as competition and 
predation, with resident fish would affect either the resident and/or reintroduced 
populations in the North Yuba River upstream of New Bullards Bar Dam. 

 Estimate the survival of juveniles in the North Yuba River and New Bullards Bar 
Reservoir to inform whether a collection facility should be located by New Bullards Bar 
Dam, at the head of New Bullards Bar Reservoir, or in the North Yuba River. 

 Determine whether any habitat improvements (e.g., gravel augmentation, large woody 
material introduction, riparian habitat restoration etc.) in the lower Yuba River would be 
needed prior to releasing reintroduction stock(s). 

 Evaluate the potential need for changes to angling regulations. 

Implementation and Management Considerations 

 Identify anticipated limitations to production (e.g., could collection efficiency or 
reservoir survival be responsible for low numbers of outmigrating smolts).  

 Determine how juvenile productivity in the areas targeted for reintroduction will be 
measured.  

 Identify the magnitude and nature of the potential benefits of a reintroduction that will be 
used to compare the relative value of different reintroduction locations and methods (e.g., 
abundance, productivity, spatial structure, diversity metrics) during the design and 
planning phase. 

 Evaluate and identify the realistic time frames for accruing benefits.  

 Specify the duration and biological sequence of studies and reintroduction actions.  

FACILITIES WORK GROUP 

It is presently anticipated that a Facilities Work Group (FWG) or equivalent will be established 
to provide technical expertise and to guide the development of: (1) a lower Yuba River adult 
collection facility and associated operations; (2) a North Yuba River adult acclimation and 
release facility and associated operations, if included in the Action Plan; (3) a juvenile collection 
facility and associated operations; and (4) a lower Yuba River juvenile release facility and 
related operations. The FWG will be comprised of subject matter experts from the implementing 
parties. The FWG will be convened, and will meet regularly to discuss pertinent issues (e.g., 
biological considerations including fish movement and seasonal habitat utilization, additional 
data needs, site location, facilities design, O&M protocols), undertake alternatives development 
and evaluation, and to develop recommendations associated with the collection and release of 
individuals. The FWG group will commence work as soon as possible following execution of 
key YSPI agreements to continue to develop the scientific foundation for reintroduction of 
salmonids into the North Yuba River upstream of New Bullards Bar Dam. The FWG panel will 



                            
Concept Plan 

Draft Concept Plan                                                                        29 March 2015 

make recommendations to the management group regarding the responsibilities described below, 
organized by the general categories of adult and juvenile facilities. 

Membership 

Criteria for selection and participation in the FWG is to be determined in the Settlement 
Agreement(s) or by the PMT or functionally equivalent management group.   

Responsibilities 

 Design and implement studies (and/or pilot programs) as necessary to support final 
design and operations decisions for the adult collection facility and for the juvenile 
release facility. 

 Interface with the genetics management planning group.  

 Oversee consultants who will undertake permitting and design for the adult and juvenile 
collection and release facilities. 

 Work closely with, and review design drawings from, the engineering design firm 
selected to complete final design of the adult collection and release facilities, and the 
juvenile collection and release facilities. 

Considerations and Questions to be Answered 

Biological and Habitat Considerations 

 Identify species to encounter and enter the adult collector on the lower Yuba River 
(include target species, predatory species, resident species).  

 Identify the lifestages and size range of fish expected to enter the adult collector. This is 
important to determine sorting needs and swimming capability. 

 Identify protocols for handling and disposition of species expected to encounter and enter 
the adult collector (e.g., target species, predatory species, resident species). 

 Estimate the numbers of adult fish the collector and/or handling facility should be able 
accommodate on days of peak migration (e.g., 1,000, 10,000, 100,000) including 
abundance of non-target species. 

 Identify suitable (water temperature, dissolved oxygen) transport conditions for adult 
upstream migrants. 

 Develop operational protocol and decision criteria that would allow determination on an 
annual basis of when and how many upstream migrating adult spring-run Chinook 
salmon should be collected for transport to the North Yuba River or allowed to remain 
and spawn in the lower Yuba River. 
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 Identify species expected to encounter and enter the juvenile collector from the North 
Yuba River (include target species, predatory species, resident species).  

 Identify the lifestages and size range of fish expected to enter the juvenile collector. This 
is important to determine sorting needs and swimming capability. 

 Identify protocols for handling and disposition of species expected to encounter and enter 
the juvenile collector (e.g., target species, predatory species, resident species). 

 Estimate the numbers of juvenile fish the collector and/or handling facility should be able 
accommodate on days of peak migration (e.g., 1,000, 10,000, 100,000) including 
abundance of non-target species. 

 Identify suitable (water temperature, DO) transport conditions for juvenile downstream 
migrants. 

Facilities Considerations 

 Estimate debris type, quantity, and timing, as well as potential sediment loading, to plan 
facility location, type and develop design details. 

 Determine the siting of suitable capture facility and release locations for upstream 
migrants and/or donor population(s), including considerations of site access and power 
accessibility, as well as easements and project boundaries. 

 Consider siting of suitable capture facility and release locations for upstream migrants 
and/or donor population(s) with respect to water availability, quantity or flow, water 
temperature and quality, spawning or rearing efficiency, proximity to adult holding 
habitat and habitat capacity. 

 Determine the siting of suitable capture facility and release locations for downstream 
outmigrant juveniles, including considerations of site access and power accessibility, as 
well as easements and project boundaries. 

 Characterize the timing and frequency of facilities operations, transportation duration, 
and transportation intervals of reintroduced adults and juveniles. 

 Identify what state-of-the-art technology can be employed to minimize stress throughout 
the collection, handling, transport, and release of adults, and what type of transport and 
acclimation facilities for adults will be necessary. 

 Determine what infrastructure and capacity would be required for collection, sorting 
(including genetic segregation), holding, tagging, and releasing of identified donor 
population(s) and downstream outmigrant juveniles (considering peak abundance). 

 Identify how juvenile collection facilities should be operated to meet the required 
collection and survival efficiencies. 
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 Conduct New Bullards Bar Reservoir water temperature evaluations. Identify how 
stratification of New Bullards Bar Reservoir could influence the need to supply fish 
handling facility water from below the thermocline.  

 Consider the range of the operating pool and annual timing and rate of reservoir drafting 
and filling of New Bullards Bar Reservoir in conjunction with fish run timing to select 
the location and type of fish collector. 

LOWER YUBA HABITAT WORK GROUP 

To provide technical expertise and to guide the development of lower Yuba River habitat 
enhancement actions, this Concept Plan anticipates that a Lower Yuba Habitat Work Group 
(LYHWG) comprised of subject matter experts from the implementing parties will be convened, 
and will meet regularly to discuss pertinent issues. Potential issues include biological 
considerations including fish movement and habitat utilization, additional data needs, site 
location, facilities design, O&M protocols. The LYHWG group will commence work as soon as 
possible following execution of key YSPI agreements to further investigate the potential for, and 
development of habitat enhancement actions in the lower Yuba River. The LYHWG will make 
recommendations to the management group regarding the responsibilities described below. 

Membership 

Criteria for selection and participation in the LYHWG is to be determined by the PMT, or 
functionally equivalent management group.   

Responsibilities 

 Develop a ranked list of habitat improvement projects for implementation. 

 Determine scale of implementation of projects (some projects are scalable, e.g. riparian 
planting or side channel improvements. The appropriate balance of cost, location, and 
scale shall be determined). 

 Implement studies as necessary to support final design decisions. 

 Oversee consultants who will undertake permitting and design for habitat improvement 
projects. 

 Design and implement monitoring program(s), as required. 

 Work closely with, and review design drawings from, the design firm(s) selected to 
complete final designs. 

 Review construction efforts. 

 Publish results.  



                            
Concept Plan 

Draft Concept Plan                                                                        32 March 2015 

2.3.7 Integration and Consistency with NMFS Recovery Plan 

Importantly, this Concept Plan is consistent with actions identified in the NMFS Final Recovery 
Plan (NMFS 2014). The scientific rationale for the recovery strategy described in the NMFS 
Final Recovery Plan focuses on two key salmonid conservation principles. The first principle is 
that functioning, diverse, and interconnected habitats are necessary for a species to be viable ─ 
that is, salmon and steelhead recovery cannot be achieved without providing sufficient habitat. 
The second conservation principle is that a species’ viability is determined by its productivity, 
abundance, spatial structure, and diversity (McElhany et al. 2000). Spatial structure refers to the 
arrangement of populations, distribution of spawners, and the processes that produce these 
arrangements and distributions. According to NMFS (2014)… “Species or population diversity 
concerns the phenotypic (morphology, behavior, and life-history traits) and genetic 
characteristics of populations. Phenotypic diversity allows more populations to use a wider 
array of environments and protects populations against short-term temporal and spatial 
environmental changes. Genetic diversity, on the other hand, provides populations with the 
ability to survive long-term changes in the environment. It is the combination of phenotypic and 
genetic diversity expressed in a natural setting that provides populations with the ability to adapt 
to long-term changes (McElhany et al. 2000).”  

Based on these two scientific principles, and on a comparison of current species viability relative 
to historic viability, the NMFS (2014) recovery strategy is to secure all extant populations and to 
reintroduce populations to historic habitat to support viable populations. NMFS concluded that 
recovery of spring-run Chinook salmon and steelhead would require that no more populations 
are allowed to become extirpated and that habitat must be expanded to allow for the 
establishment of additional populations (Lindley et al. 2007). 

According to NMFS (2014)… “The primary means of securing existing populations is to reduce 
or eliminate threats to those populations and their habitats. To help guide threat abatement 
efforts, watersheds and recovery actions have been prioritized.”  

Yuba River Recovery Actions specified in the NMFS Final Recovery Plan include: 

 Develop and implement a program to reintroduce spring-run Chinook salmon and 
steelhead to historic habitats upstream of Englebright Dam. The program should include 
feasibility studies, habitat evaluations, fish passage design studies, and a pilot 
reintroduction phase prior to implementation of the long-term reintroduction program. 

 Improve spawning habitat in the Englebright Dam Reach (Englebright Dam [RM 24] 
downstream to the Deer Creek confluence [RM 23]) through habitat rehabilitation and a 
long-term gravel injection program (Pasternack 2009). 

 Develop programs and implement projects that promote natural river processes, including 
projects that add riparian habitat and instream cover. 

 Increase floodplain habitat availability in the lower Yuba River. 
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 Modify Daguerre Point Dam to provide unobstructed volitional upstream passage of adult 
steelhead and Chinook salmon (and sturgeon) and to minimize predation of juveniles 
moving downstream. 

 Develop and implement a large woody material restoration program along the lower 
Yuba River utilizing sources of wood that enter upstream reservoirs. 

 Curtail further development in active Yuba River floodplains through zoning restrictions, 
county master plans, and other federal, State, and county planning and regulatory 
processes. 

 Create and restore side channel habitats to increase the quantity and quality of off-
channel rearing and spawning areas in the Yuba River. 

 Federal, State, and local agencies should use their authorities to develop and implement 
programs and projects that focus on retaining, restoring and creating river riparian 
corridors within their jurisdiction in the Yuba River watershed. 

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

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

 Implement programs and measures designed to minimize predation by non-native fish in 
the Yuba River, including harvest management techniques and programs for non-native 
predators (e.g., striped bass, largemouth bass, and smallmouth bass). 

 Improve efficiency of screening devices at Hallwood-Cordua and South Yuba/Brophy 
water diversions, and construct screens at unscreened diversions. 

 Evaluate whether salmonids straying between the Feather and Yuba rivers can be 
minimized through flow management. 

 Monitor and evaluate the sport fishing regulations for the Yuba River to ensure they are 
consistent with the recovery of spring-run Chinook salmon and steelhead. 

 Relocate the riverside motocross recreation area outside of the Yuba River's active 
floodplain. 

 Utilize biotechnical techniques that integrate riparian restoration for river bank 
stabilization instead of conventional rip rap in the Yuba River. 

 Identify the benefits, risks, and costs associated with various techniques and locations for 
spatially segregating spring-run Chinook salmon and fall-run Chinook salmon during 
spawning in the Yuba River. If the benefits sufficiently outweigh the risks and costs, then 
implement a project to segregate spring- and fall-run Chinook salmon. 

As can be seen from the above list, implementing habitat enhancement actions in the lower Yuba 
River and developing and implementing a North Yuba River reintroduction program is consistent 
with the NMFS (2014) Final Recovery Plan. 
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3.0 C ONCEPT PLAN AREA 
The Yuba River Watershed encompasses 1,340 square miles on the western slopes of the Sierra 
Nevada Mountain Range, and is located in portions of Sierra, Placer, Yuba, and Nevada counties 
(Reynolds et al. 1993). The upper Yuba River Watershed extends from the crest of the Sierra 
Nevada (elevation 9,100 ft) to Englebright Dam (elevation 527 ft).  

The primary watercourses of the upper Yuba River Watershed are the South, Middle, and North 
Yuba rivers. The South and Middle Yuba rivers flow into Englebright Reservoir. The Middle 
Yuba River flows into the North Yuba River and together they are referred to as the upper Yuba 
River. Beginning at the confluence of the North Yuba and the Middle Yuba rivers, the mainstem 
upper Yuba River flows about 7.8 miles downstream to Englebright Dam. Below Englebright 
Dam, the lower Yuba River extends about an additional 24 miles downstream to the confluence 
with the Feather River. The Yuba River is a tributary of the Feather River which, in turn, flows 
into the Sacramento River near the town of Verona, California.  

The planning area begins in the city of Marysville and extends upstream approximately 90 miles, 
past Sierra City, California, in Sierra County. The planning area encompasses the lower Yuba 
River extending approximately 24.3 miles its confluence with the lower Feather River upstream 
to Englebright Dam, and the North Yuba River extending approximately 33.7 miles upstream of 
the approximate mean high water level of New Bullards Bar Reservoir to Loves Falls (Figure 4). 

 

Figure 4. Map of the Yuba River Basin, showing the Concept Plan area.  
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3.1 North Yuba River  

The North Yuba River above New Bullards Bar Reservoir is a confined channel with an average 
gradient 1.5%. Most of the channel is between 0.5% and 2.0%, but there are short sections 
through bedrock notches where the gradient steepens to near 4%. The upper 0.6 miles is 
dominated by bedrock and gradient exceeds 7%. Overall, cobble and boulder substrate dominates 
and the banks are often bedrock. Mining has been a factor in disturbance and mobilization of the 
substrate from excavation, dredging, and then piling dredged material on the banks. Highway 49 
parallels the upper 28 miles and the river is visible at numerous locations. 

Flows in the South Yuba and Middle Yuba rivers are largely regulated by dams and associated 
water conveyance facilities, whereas the North Yuba River is largely unregulated upstream of 
New Bullards Bar Dam. Flows in the North Yuba River are generally characterized by low and 
consistent summer flow (generally mid-July through October), winter storm peaks, and spring 
snowmelt runoff. The North Yuba River has larger flow peaks and a more pronounced spring 
runoff than the South Yuba and Middle Yuba rivers. 

Over 60% of the mesohabitat types in the North Yuba River are low gradient riffles, runs, and 
mid-channel pools. There are long sections of the channel which have little three-dimensional 
heterogeneity and this results in long low-gradient riffles and runs. See the YSF website for 
additional descriptions of habitat characteristics including hydrology, water temperature, 
upstream migration barriers, and a quantification of migration, holding, spawning, incubation, 
rearing, and smolt emigration habitat.  

The North Yuba River flows into New Bullards Bar Reservoir. New Bullards Bar Dam is located 
on the North Yuba River about 2.3 miles upstream of its confluence with the Middle Yuba River 
(YCWA 2014). The dam was completed in 1969 by YCWA as part of FERC Project No. 2246 to 
provide water for power generation, irrigation and domestic needs, flood control, and recreation 
(YCWA 2010). New Bullards Bar Reservoir is the principal storage facility of the YRDP. New 
Bullards Bar Reservoir extends approximately 15.3 miles from the normal maximum water 
surface elevation (NMWSE) of the reservoir (1,956 ft) at RM 17.8 to New Bullards Bar Dam at 
RM 2.4 of the North Yuba River. New Bullards Bar Reservoir has an estimated reservoir storage 
capacity of 966,103 acre-feet, a maximum reservoir surface area of 4,790 acres, a reservoir 
shoreline of 71.9 miles, and a reservoir maximum depth of 645 ft. Annually, the water surface of 
New Bullards Bar Reservoir normally fluctuates about 150 ft.   

3.2 Lower Yuba River  

Physical conditions related to fisheries habitat in the lower Yuba River have been studied over 
many years. With respect to the spawning lifestage, Fulton (2008) found spawning habitat 
conditions to be very poor to nonexistent in the Englebright Dam Reach. However, gravel 
augmentation funded by the U. S. Army Corps of Engineers (USACE) in the Englebright Dam 
Reach over the past several years has spurred spawning activity and Chinook salmon redd 
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construction in this reach (see USACE 2013). The net result is an increase in the spatial 
distribution of spawning habitat availability in the river, particularly for early spawning 
(presumably spring-run) Chinook salmon (RMT 2013). Farther downstream, spawning habitat 
does not appear to be limited by an inadequate supply of gravel in the lower Yuba River due to 
ample storage of mining sediments in the banks, bars, and dredger-spoil gravel berms (RMT 
2013).            

According to NMFS (2009), river channelization and confinement has led to a decrease in 
riverine habitat complexity and a decrease in the quantity and quality of juvenile rearing habitat.  
As reported by RMT (2013), the Yuba River downstream of Englebright Dam has complex river 
morphological unit characteristics. Evaluation of the morphological units in the Yuba River as 
part of the spatial structure analyses indicates that, in general, the sequence and organization of 
morphological units is non-random, indicating that the channel has been self-sustaining of 
sufficient duration to establish an ordered spatial structure (RMT 2013).  In addition, the Yuba 
River downstream of Englebright Dam exhibits: (1) lateral variability in its form-process 
associations; (2) complex channel geomorphology; and (3) a complex and diverse suite of 
morphological units. The complexity in the landforms creates diversity in the flow hydraulics 
which, in turn, contributes to a diversity in habitats available for all riverine lifestages of 
anadromous salmonids in the Yuba River downstream of Englebright Dam (RMT 2013). 

Nonetheless, numerous stressors, several of which are associated with past hydraulic mining 
practices and the presence of the USACE’s Englebright and Daguerre Point dams, continue to 
affect the fishery resources in the lower Yuba River. Many of the most important stressors 
affecting anadromous salmonids in the lower Yuba River include passage impediments and 
barriers, physical habitat alteration, loss of riparian habitat and instream cover (e.g., riparian 
vegetation, instream woody material), loss of natural river morphology and function, loss of 
floodplain habitat, entrainment, predation, and hatchery effects. The key limiting factors, threats 
and stressors affecting spring- and fall-run Chinook salmon, as well as steelhead are thoroughly 
discussed in YCWA (2014) and USACE (2013), and are briefly summarized below.   

The geomorphic conditions caused by hydraulic and dredge mining since the mid-1800s, and the 
construction of Englebright Dam continue to limit some aspects of habitat complexity and 
diversity, particularly for juvenile salmonids rearing in the lower Yuba River. In contrast to the 
morphological unit complexity of the mainstem river channel, restricted availability of complex, 
diverse habitats such as multiple braided channels and side channels associated with the loss of 
natural river morphology and function also presently continues to be a relatively high stressor to 
Yuba River anadromous salmonids. Riparian vegetation and large woody material (LWM) play 
an important role in habitat complexity and diversity. The abundance and distribution of these 
physical habitat characteristics potentially limits the productivity of juvenile salmonids in the 
lower Yuba River. Also, the lower Yuba River floodplain is comprised of unconsolidated 
alluvium without an abundance of characteristics associated with increased juvenile salmonid 
growth. 
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According to NMFS (2007, 2009, 2014), the greatest impact to listed anadromous salmonids in 
the Yuba River Watershed is the complete blockage of access for these species to their historical 
spawning and rearing habitat above Englebright Dam. Because of the loss of historical spawning 
and rearing habitat above Englebright Dam, resultant loss of reproductive isolation and 
subsequent hybridization with fall-run Chinook salmon, restriction of spatial structure and 
associated vulnerability to catastrophic events, the existence of Englebright Dam is a very high 
stressor to Yuba River spring-run Chinook salmon, as well as to steelhead. 

Implementation of the flow schedules specified in the Fisheries Agreement of the Yuba Accord 
is expected to address the flow-related major stressors including flow-dependent habitat 
availability, flow-related habitat complexity and diversity, and water temperatures. In fact, water 
temperature evaluations conducted for the Yuba Accord EIR/EIS (YCWA et al. 2007) and by the 
RMT (2013) indicate that Yuba River water temperatures generally would remain suitable for all 
life stages of spring-run Chinook salmon and steelhead. In general, water temperatures would 
remain below 58°F year-round (including summer months) at Smartsville, below 60°F year-
round at Daguerre Point Dam and, at Marysville, below 60°F from October through May, and 
below 65°F from June through September (YCWA et al. 2007). 

3.2.1 Daguerre Point Dam 

Daguerre Point Dam (Figure 5) is located on the Yuba River about 11.5 miles upstream of 
Marysville. The area behind the dam is almost entirely filled with up to 4 million cubic yards of 
sediment (DWR and USACE 2003) that has accumulated since it was rebuilt in 1965. A portion 
of this sediment is removed annually by USACE to facilitate fish passage. Presently, the USACE 
is responsible for the operation and maintenance of Daguerre Point Dam. 

 
Figure 5. Daguerre Point Dam. 
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NMFS (2007) stated that passage conditions at Daguerre Point Dam are considered to be 
inadequate for Chinook salmon and steelhead throughout much of the year due to the design of 
the existing ladders. Daguerre Point Dam is equipped with two fish ladders; but they do not meet 
modern fish passage design standards, and they are not effective in passing all species of concern 
over a full range of flows (NMFS 2014a). It has been suggested that the configuration and design 
of the fish ladders and passage facilities at Daguerre Point Dam either delay or impede access to 
spawning and rearing areas above and below the dam. According to NMFS (2005) the 
configuration and design issues include: (1) the control gate, acting as a submerged orifice, is 
passable only at low flows (actual flow data are unavailable) (although since 2005 there have 
been operational changes); (2) the ladders become clogged with debris (although this has been 
reduced with the installation of grates over the top of the fish ladder bays); (3) “masking” of the 
entrances to the ladders when over flow over the spillway occurs; (4) insufficient attraction flows 
to the ladder entrances during non-overflow operational conditions; (5) unfavorable within-bay 
hydraulic characteristics, particularly associated with debris collection; (6) unfavorable fish 
ladder geometric configuration, and the potential for fish jumping out of the ladders (although 
this also has been reduced with the installation of grates over the top of the fish ladder bays); and 
(7) sedimentation and unfavorable habitat conditions associated with egress from the fish 
ladders.   

NMFS (2007) and other documents (NMFS 2002; CALFED and YCWA 2005) suggest that 
juvenile salmonids also may be adversely affected by Daguerre Point Dam on their downstream 
migrations, because Daguerre Point Dam creates a large plunge pool at its base, which provides 
ambush habitat for predatory fish in an area where emigrating juvenile salmonids may be 
disoriented after plunging over the face of the dam into the deep pool below.  The introduced 
predatory striped bass and American shad have been observed in this pool (CALFED and 
YCWA 2005. Presently, there is a paucity of studies or data regarding predation rates on juvenile 
anadromous salmonids in the vicinity of Daguerre Point Dam or elsewhere in the lower Yuba 
River.  

An additional issue associated with fish passage at Daguerre Point Dam relates to the abundance 
and distribution of rearing juvenile anadromous salmonids relative to predators.  Most juvenile 
Chinook salmon and steelhead rearing has been reported to occur above Daguerre Point Dam 
(Beak Consultants, Inc. 1989; CDFG 1991; SWRI et al. 2000; RMT 2013). The higher 
abundance of juvenile salmonids above Daguerre Point Dam may be due to larger numbers of 
spawners, greater amounts of more complex, high-quality cover, and lower densities of predators 
such as striped bass and American shad, which reportedly are generally restricted to areas below 
the dam (YCWA et al. 2007). 

USACE’s past operational criteria required that the fish ladders be physically closed when water 
elevations reached 130 ft, or when flows were slightly less than 10,000 cfs (SWRCB 2003), and 
to keep them closed until the water receded to an elevation of 127 ft (CALFED and YCWA 
2005).  However, current operation of the fish ladder gates differs from past operations in that 
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USACE coordinates with NMFS and CDFW to keep the gates open at all flow levels and to 
quickly remove any accumulation of debris within the fish ladders (YCWA 2014). 

Options for modifying or removing Daguerre Point Dam are presented in the report by Gathard 
Engineering Consultants (2014) titled “Yuba River Fish Passage Improvement Investigation”. 
The report provides conceptual engineering alternatives to enhance fish passage using nature-like 
fish passage design concepts, as well as a conceptual option that involves moving the point of 
diversion further upstream to maintain gravity-diversion capability at current levels. According 
to NMFS (2014a), this option should be investigated for engineering feasibility because it would: 
(1) eliminate the fish passage impediment and predation issues associated with the current dam 
configuration, and (2) provide continuity of water diversion to existing users. 

3.2.2 Suitable Habitat Availability Under Variable Water Year 
Types 

River/Reach ComparisonsThe YSF (2013) conducted a summary assessment of potential 
anadromous spring-run Chinook salmon and steelhead habitat in the Yuba River Basin to 
provide habitat information for use in reviewing potential options that warrant further 
investigation regarding introduction of anadromous salmonids into the North, Middle, and South 
Yuba rivers, as well as portions of the mainstem Yuba River. The assessment included a 
synthesis of data from various sources, including hydrology, water temperature, upstream 
migration barriers, and a quantification of migration, holding, spawning, incubation, rearing, and 
smolt emigration habitat (YSF 2013). 

Evaluations conducted by the YSF (2013) emphasized water temperature considerations. These 
evaluations utilized water temperature index (WTI) values specific to each of the species 
lifestages. The maximum weekly average temperature (MWAT) was the metric used for 
evaluating the temperature criteria. The estimated location when and where MWAT exceeded 
the WTI value was then used to estimate that number of river miles of thermally suitable habitat 
for a particular species/lifestage. 

The largest amount of habitat for both spring-run Chinook salmon and steelhead was in the lower 
Yuba River, followed by the North Yuba River, with lesser amounts of habitat in the Middle 
Yuba River followed by other reaches. The relative amount of habitat for Chinook salmon and 
steelhead varied by river reach and by water year (drier versus wetter year) and hydrology 
scenario.  

A little over 5 miles of thermally suitable spring-run Chinook salmon adult holding habitat 
existed in the dry years, and up to 33.7 miles of thermally suitable habitat existed in the wetter 
years (Upper Tolerable (UT) water temperature value) in the North Yuba River.  

For the Middle Yuba River, nearly the same amount of thermally suitable adult spring-run 
Chinook salmon holding habitat was available as in the North Yuba River during the drier years 
(2008, 2009) under existing conditions. Relatively very little thermally suitable spring-run 



                            
Concept Plan 

Draft Concept Plan                                                                        40 March 2015 

Chinook salmon adult holding habitat was estimated to occur during all water year types under 
existing conditions in the South Yuba River, in the New Bullards Bar Reach, in the Yuba River 
above Colgate, and in the Yuba River below Colgate reaches.  

For the Middle and South Yuba rivers, in addition to existing hydrology, the YSF (2013) 
analysis included modeled potential future hydrology under various scenarios for the two 
relatively dry years (2008 and 2009). For the Middle Yuba River, model results showed 
increased thermally suitable spring-run Chinook salmon adult holding habitat (6.1 – 6.8, and 8.2 
miles) under two different future scenarios, whereas the South Yuba River continued to exhibit 
little to no thermally suitable habitat. A more thorough comparison of the habitat suitability 
among the various rivers/reaches in the Yuba River Watershed is provided in Appendix A to this 
Concept Plan. 

The North Yuba River also had the largest amount of accessible tributary habitat for steelhead 
compared to the other river reaches. The largest amount of steelhead tributary habitat to the 
mainstem river reaches that is barrier-free exists in the North Yuba River watershed above New 
Bullards Bar Reservoir, and is approximately 22+ miles (YSF 2013). 
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4.0 CONCEPT PLAN GOALS 

4.1 Overall Program Goal 

The overall goal of the Program, as presented in this Concept Plan, is to collaboratively develop, 
fund and implement a cost-effective program that continues to expand the Yuba River 
Watershed’s contribution to recovery of anadromous salmonids in the Central Valley, through: 
(1) reintroduction into the North Yuba River upstream of New Bullards Bar Dam; and (2) habitat 
enhancement actions in the lower Yuba River. 

4.2 Biological Goals and Objectives 

Discussion and development of biological goals is not complete without consideration of, and 
distinction between goals and objectives. Goals and objectives for this Concept Plan are defined 
as follows. 

 Goals – High level statement that provides overall context for what a project is trying to 
achieve or accomplish. Goal statements are typically generic, abstract statements of 
overarching principles that guide decision-making. Goals are descriptive, open-ended, 
and often broad statements of desired future conditions that convey a purpose, but do not 
define measurable units. 

 Objectives – Lower level (than a goal) statement that describes the specific, tangible 
product and deliverable that a project will provide. Objectives are specific, measurable 
steps that can be taken to meet a goal. Objectives derive from goals and provide the basis 
for determining strategies, and evaluating the success of strategies. 

It is anticipated that goals, objectives, performance indicators and metrics would be developed 
for the Action Plan. 

Accomplishment of the overall Program goal is associated with both near-term and long-term 
biological goals and objectives. Near-term goals directly address spring-run Chinook salmon, 
and address steelhead and fall-run Chinook salmon through lower Yuba River habitat 
enhancement actions. Long-term goals initially address spring-run Chinook salmon associated 
with the North Yuba River reintroduction component of the Program, with consideration of 
steelhead incorporated into the phased approach of the Program.  

4.2.1 Near-term 

The NMFS (2014) Final Recovery Plan states that the basic recovery strategy is to secure 
existing populations and reintroduce populations into historic habitats. Improving habitat and 
conditions to secure existing populations, therefore, is an appropriate near-term goal. NMFS 
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(2014) stated that every existing population be viewed as necessary for recovery and, wherever 
possible, the status of existing populations should be improved.  

NMFS (2014) prioritized watersheds among three levels, based on their ability or potential to 
support independent viable populations. The lower Yuba River was identified as a Core 2 
watershed and spring-run Chinook salmon population. Protection and enhancement of habitat for 
existing Core 1 and Core 2 populations are both vitally important. The NMFS recovery strategy 
emphasizes protections and improvements in watersheds that support these populations. Actions 
that protect and improve populations in Core 1 and Core 2 watersheds are the highest priority for 
investment of limited resources (NMFS 2014). 

The lower Yuba River habitat enhancement actions would particularly address juvenile rearing. 
Habitat enhancement actions in the lower Yuba River would be expected to increase the 
productivity of juvenile spring-run Chinook salmon (as well as steelhead and fall-run Chinook 
salmon), and increase successful outmigration and thereby potentially increasing their 
survivability and subsequent return as adults.  

In order to provide a conceptual framework, the specific near-term goal and corresponding 
objectives are provided below. This Concept Plan recognizes that goals and objectives, and the 
process for identifying them, will be further refined during development of the Action Plan. 

 GOAL – Maintain the availability of suitable habitat conditions and provide for the 
timely, near-term implementation of habitat enhancement actions to promote diverse 
and productive adult migration, holding and spawning, juvenile rearing and 
outmigration opportunities for spring-run Chinook salmon in the lower Yuba River. 

 Objective – Sufficient lifestage-specific quality (based on depth, velocity, and cover 
characteristics), number, size, and distribution of habitat patches within the thermally 
suitable (see below)3 reaches of the lower Yuba River, to accommodate target annual run 
sizes. 

4.2.2 Long-term  

As previously mentioned, the NMFS (2014) Final Recovery Plan states that the basic recovery 
strategy is to secure extant populations and reintroduce populations into historic habitats. NMFS 
(2014) prioritized watersheds at three levels for reintroduction, based on their ability or potential 
to support independent viable populations. The North Yuba River was identified as a primary 
watershed (top priority for reintroduction for both spring-run Chinook salmon and steelhead).  

                                                 

3 The amount of thermally suitable habitat is estimated from application of water temperature monitoring/modeling 
output to the lifestage-specific water temperature index values during the temporal distribution of that particular 
lifestage. 
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Reintroduction of anadromous salmonids to the North Yuba River, therefore, is an appropriate 
long-term goal. The long-term goal is directly associated with providing access to previously 
inaccessible habitats (i.e., habitat expansion) and facilitating safe, timely, and effective upstream 
and downstream passage, with the recognition that reintroduction of anadromous salmonids into 
the North Yuba River upstream of New Bullards Bar Dam will represent a technical challenge 
potentially requiring several years of refinement of facilities and operations. Reintroduction to 
the North Yuba River will increase spring-run Chinook salmon geographic distribution, decrease 
the possibility of catastrophic impacts, increase phenotypic diversity, increase the attributes of 
spatial structure, and increase the overall amount of habitat available, as well as decreasing 
introgression with fall-run Chinook salmon. All of these factors decrease the extinction risk and 
thereby contribute to recovery. Accomplishing the long-term goal of reintroduction also 
indirectly addresses population objectives and characterizations (see below). 

It is important to note that the long-term goal is associated with both the North Yuba River 
passage and reintroduction component, and the lower Yuba River habitat enhancement 
component of the Program working in concert to provide an independent, viable population of 
spring-run Chinook salmon. In other words, this goal is not associated with each of the 
individual components – rather, with the combined results of both components. While both 
components will expand habitat, the North Yuba River reintroduction component will primarily 
address the spatial and reproductive segregation of adult spring-run Chinook salmon, while the 
lower Yuba River actions will primarily focus on improving juvenile rearing and outmigration 
success for all salmonids. 

NMFS (McElhany et al. 2000; Lindley et al. 2004) defines an independent population as any 
collection of one or more local breeding units whose population dynamics or extinction risk4 is 
not substantially altered by exchanges of individuals with other populations. In other words, if 
one independent population were to go extinct, it would not have much impact on the extinction 
risk experienced by other independent populations.  

The “Viable Salmonid Population” (VSP) concept was developed by McElhany et al. (2000) to 
facilitate establishing ESU-level delisting goals and to assist in recovery planning by identifying 
key parameters related to population viability. They identified four key parameters related to 
population viability including: (1) abundance; (2) productivity; (3) diversity; and (4) spatial 
structure.  Abundance (population size) and trends in abundance reflect extinction risk - small 
populations are generally at greater risk of extinction than large populations (McElhany et al. 
2000). Productivity over the entire life cycle (i.e., population growth rate) and lifestage-to-
lifestage specific productivity (e.g., abundance of outmigrant juveniles relative to the number of 
spawning adults), and factors that affect productivity provide information on how well a 
population is “performing” in the habitats occupied during the life cycle of the species 
(McElhany et al. 2000).  Diversity of genetic and phenotypic traits allows species to use a wide 

                                                 
4 McElhany et al. (2000) and Lindley et al. (2004) consider extinction risk over a 100-year time period. 
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array of environments, respond to short-term changes in the environment, and survive long-term 
environmental change (McElhany et al. 2000). Spatial structure reflects how a population’s 
abundance is distributed among available or potentially available habitats and how it can affect 
overall extinction risk and evolutionary processes that may alter a population’s ability to respond 
to environmental change. 

This Concept Plan identifies the population abundance corresponding to "low extinction risk"5 as 
the minimum potentially acceptable for consideration as a long-term goal.  Available information 
and studies conducted to date indicate that the Program, including reintroduction activities into 
the North Yuba River upstream of New Bullards Bar Reservoir working together with habitat 
enhancement actions in the lower Yuba River, could provide access to habitat sufficient to 
support substantially higher numbers of spring-run Chinook salmon than those indicated by the 
abundance specified as low extinction risk. 

In order to provide a conceptual framework, the specific long-term goal and corresponding 
objectives are provided below. As with near-term goals, this Concept Plan recognizes that long-
term goals and objectives will be further refined during development of the Action Plan. 

 GOAL – Provide access to habitat sufficient to support an independent, viable6 
population of spring-run Chinook salmon in the Yuba River Basin, utilizing both the 
North Yuba River upstream of New Bullards Bar Reservoir and the lower Yuba River. 

 Objective – Provide access to habitat sufficient to support a spring-run Chinook salmon 
population meeting, at a minimum, the annual abundance associated with low extinction 
risk, up to the abundance approximating the redd capacity of the combined North Yuba 
River reintroduction and lower Yuba River habitat enhancement components of the 
Program. The specific objectives for lifestage-specific habitat availability corresponding 
to target run sizes will be identified in the Action Plan. 

 Objective – Provide access to habitat in the North Yuba and lower Yuba rivers sufficient 
to support a spring-run Chinook salmon population meeting the hatchery contribution 
criteria associated with low extinction risk. 

                                                 
5  Low extinction risk is defined by a minimum total escapement of 2,500 spawners in 3 consecutive years (mean of 

833 fish per year), no apparent decline in escapement, no catastrophic declines within the last 10 years, and a low 
hatchery influence (Lindley et al. 2007; NMFS 2011). 

6  NMFS defines a "viable salmonid population" as an independent population of any Pacific salmonid (genus 
Oncorhynchus) that has a negligible risk of extinction due to threats from demographic variation (random or 
directional), local environmental variation, and genetic diversity changes (random or directional) over a 100-year 
time frame (McElhany et al. 2000). Population viability status is evaluated for the four parameters of abundance, 
productivity, spatial structure, and diversity (NMFS 2014). This Concept Plan utilizes low extinction risk as 
defined by Lindley et al. (2007). 
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 Hatchery Contribution. Hatchery straying rates and/or the extent of hatchery 
influence on annual run sizes, determined through application of natural population 
extinction risk definitions from Lindley et al. (2007), with the proportion of hatchery-
origin contributions to annual runs corresponding with the levels to achieve low 
extinction risk.  

The fraction of naturally-spawning fish of hatchery-origin, which is the mean fraction 
over one to four generations, compared to extinction risk levels corresponding to 
different amount, duration and source of hatchery strays in Lindley et al. (2007)7. In 
the near-term, the extent of hatchery influence not exceeding the proportion of 
hatchery-origin contributions to annual runs corresponding with the levels to achieve 
low extinction risk. Low extinction risk is defined as up to 15% of naturally spawning 
fish of hatchery origin over one or two generations, up to 10% over three generations, 
and up to 5% over four generations if the hatchery fish are from a hatchery using 
"best management practices" using broodstock derived from the wild population. In 
addition to hatchery influence, the reduction of gene flow between fall-run and 
spring-run to <5% based on gene-flow criteria used in managing for natural 
populations (Lindley et al. 2007; HSRG 2014). Eventually, no hatchery contributions 
to annual run sizes, and gene flow between fall-run and spring-run approaching 0%. 

4.2.3 Monitoring and Adaptive Management  

McClure et al. (2011) state “It is only by monitoring that it is possible to determine whether 
reintroduction was successful or unsuccessful and whether there are negative or positive effects 
on neighboring populations. In the event that reintroduction does not proceed as expected, 
monitoring is critical to understand how the program can be modified to achieve the desired 
results.” Adaptive management at its core is a system for evaluating the value of constructing 
probing experiments for obtaining knowledge about the system relative to the value of allowing 
the system to run efficiently (Walters 1986). 

The overall goal of the Program presented in this Concept Plan is to develop, fund and 
implement a cost-effective program that continues to expand the Yuba River Watershed’s 
contribution to recovery of anadromous salmonids in the Central Valley. The NMFS Final 
Recovery Plan includes an adaptive management and monitoring component to increase the 
effectiveness of, and to address the scientific uncertainty associated with, specific restoration 
actions (NMFS 2014). The adaptive management component allows NMFS, as well as local 
water agencies and irrigation districts, municipal and county governmental agencies, watershed 

                                                 
7 It should be noted the RMT (2013) questions the applicability of these criteria addressing extinction risk to the 

existing population, because they presumably apply to independent populations, and lower Yuba River 
anadromous salmonids represent introgressive hybridization of larger Feather-Yuba river populations, with 
substantial contributions of hatchery-origin fish to the annual runs. 
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groups, and State and other federal agencies, to learn from past experiences through 
experimentation or by altering actions based on their measured effectiveness. 

Monitoring is the basis for evaluation of restoration success. A properly designed restoration 
monitoring program should: (1) indicate whether restoration actions were designed and 
implemented properly; (2) determine whether restoration objectives for each action were met; (3) 
identify target species’ response to the actions (i.e., habitat changes); and (4) provide insight into 
ecosystem structure and function (Kershner 1997).  

Kershner (1997) recommends three types of monitoring for restoration projects: (1) 
implementation monitoring; (2) effectiveness monitoring; and (3) validation monitoring. 
Implementation monitoring is used to continuously evaluate the project design in the field to 
determine its appropriateness for achieving the desired result, and is a necessary component of 
most restoration projects. Effectiveness monitoring is used to determine how well the project 
achieved its desired results, and whether the restoration objectives were met. Validation 
monitoring is primarily focused on research, and is used to verify the basic assumptions 
supporting effectiveness monitoring. It is anticipated that the Program monitoring and adaptive 
management plan will focus on effectiveness monitoring, although it remains to be seen what 
specifically will be developed and recommended by the ESEP.  

It is anticipated that the ESEP will develop a monitoring and adaptive management approach, 
specified in a plan, for reintroduction of anadromous salmonids in the North Yuba River above 
New Bullards Bar Reservoir, and habitat enhancement actions in the lower Yuba River. This 
approach is consistent with the adaptive management component of the NMFS Final Recovery 
Plan. This adaptive management approach would allow the PMT to examine monitoring and 
evaluation results of the initial reintroduction and habitat enhancement efforts.  

The monitoring and adaptive management plan will describe an approach to address reasonable, 
feasible, and cost-effective modifications to the design and operations such that modifications to 
facilities and operations, and/or habitat enhancement features can be timely to respond to new 
information and/or changed conditions and cost-effective to remain within Program budgets. The 
monitoring and adaptive management plan for the Program will need to include the “sidebars”, 
or triggers and range of potential future modifications to reintroduction facilities or operations, 
and habitat enhancement actions in the lower Yuba River. Potential modifications may be in 
response to numerous considerations including, but not necessarily limited to, the following: 

 Potential changes in run timing 

 Schedules, timing and duration of adult and juvenile releases, as well as transport 
requirements 

 Donor populations effects, including possible hatchery management and supplementation 
efforts 

 Disease transmission 
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 Release location conditions 

 Water temperature and water quality conditions 

 Changes in imprinting/straying 

 Functionality of habitat enhancement sites 

 Number of individual fish (adults and/or juveniles) 

Monitoring is anticipated to provide information and input to address population-habitat 
interactions, and evaluate whether productivity requires additional enhancement via the potential 
benefits of habitat restoration (e.g., woody material placement, gravel augmentation).  
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5.0 PRELIMINARY PROJECT DESCRIPTION – 
NORTH YUBA RIVER COLLECTION AND 
TRANSPORT, AND LOWER YUBA RIVER 
HABITAT ENHANCEMENT PROGRAM  

A clear management vision that describes a specific pathway to guide YSPI reintroduction 
efforts has not yet been agreed upon, but several options have been studied, conceptually 
designed, and discussed in stakeholder forums. This Concept Plan does not prescribe specific 
fish facilities at this stage; rather, this Concept Plan utilizes representative project facilities as a 
basis for developing concept-level costs and schedule.  

Engineering feasibility studies and in-depth fish passage analysis are not detailed in this Concept 
Plan, but considerable fish passage work has been completed at the conceptual engineering level 
(see the YSF report titled “Assessment of Infrastructure and Related Items to Support 
Anadromous Fish Passage in the Yuba River Watershed” (MWH 2013)), and should be 
referenced to better understand options and recommendations provided here. These engineering 
studies represent a foundation for planning and design development. Excerpts from the YSF 
Infrastructure Assessment Report (MWH 2013) are briefly summarized in Sections 5.1 to 5.4, 
below. Additionally, excerpts from the YSF Infrastructure Assessment Report (MWH 2013) 
describing some of the potential concept-level lower Yuba River habitat enhancement actions are 
briefly summarized in Section 5.5 below. 

This Concept Plan preliminarily describes the five main elements of the Program ─ Lower Yuba 
River Adult Collection, North Yuba River Adult Release, North Yuba River Juvenile Collection, 
Lower Yuba River Juvenile Release, and describes the Lower Yuba River Habitat Enhancement 
Actions as a group. As stated elsewhere, these facility descriptions do not constitute 
recommendations or agreed-upon project components, but rather are representative of the scope 
and scale of required facilities for the Concept Plan and for the basis for concept-level cost and 
schedule assessment. 

5.1 Lower Yuba River Adult Collection Facility and 
Operations 

5.1.1 Options 

 An adult collection facility could utilize a portion of the structure of Daguerre Point Dam, 
or an entirely new facility located anywhere downstream of Englebright Dam. 



                            
Concept Plan 

Draft Concept Plan                                                                        49 March 2015 
 

 If constructed near the Narrows 2 powerhouse, the collection facility could be 
located on the North side of the river and utilize Englebright Dam as a migration 
barrier, and possibly the flow from Narrows 2 as attraction into the facility (GEC 
2014).  

 If constructed at Daguerre Point Dam: (1) the collection facility would likely be 
located on the north side (right abutment) and replace the existing fish ladder; and 
(2) the fish ladder on the south side of the dam would need to be closed at least 
during times of upstream migration of spring-run Chinook salmon and steelhead 
(when collection is occurring). Additional modifications to Daguerre Point Dam 
may also be undertaken. 

 If an alternate collection facility location is chosen, new rights-of-way and 
roadway development would most likely be needed. 

5.1.2 General Design Assumptions  

 Adult collection facility requirements.  

 Suitable attraction flows. 

 A collection and holding facility that has the capability to: (1) sort fish and 
bypass/release non-target species; and (2) house equipment for fish inspection, 
tissue collection and tagging activities, as necessary. 

 The facility would be designed in such a manner that it could release fish 
upstream of the facility, and capture and transport fish for the full design range of 
lower Yuba River water surface elevations. 

 The facility would include provisions for tagging and biological study at an 
adjacent facility. 

 The facility would conform to NMFS and CDFW guidelines. 

 The facility would be designed to withstand a 100-year flood event. 

 Minor monthly maintenance and more extensive annual maintenance would be required 
for the holding and tagging facility equipment and instrumentation, trash racks, fish 
screen cleaning system and miscellaneous valves, gates, piping, etc.  

 Loading and transport will provide for water-to-water safe transfer of fish from the 
holding area to the transport vehicles. 

 Holding ponds would need to be designed to accommodate a daily maximum number of 
fish. 

 Periodic sediment and debris removal from the in-river structures and general site 
maintenance would also be required.  
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 For planning purposes, it is assumed that a team of two operators would be required to 
load and transport collected fish. Additional staff would likely be needed if sorting is 
required. 

 Adult fish transport trucks (3) will include life support systems such as oxygenation, 
water temperature control to ensure the fish are successfully released into the North Yuba 
River.  

 Access road improvements would be required to accommodate fish transport truck traffic 
and facility security (fencing and gates). 

 Power would be routed to the site to serve the fish screen cleaner and holding facility. A 
backup generator could be used for power supply if the electrical service were lost. 

5.1.3 Additional Considerations 

The FWG will address the following considerations. 

 Adult collection facility final location and design considerations. 

 Site and access evaluation for other alternatives. 

 Flood damage risk. 

 Flow and water temperature considerations (including early season attraction 
flows and attraction temperatures). 

 Biological consideration including fish movement and seasonal habitat utilization. 

 Final location and final design may be informed by a genetics management plan. 

 Final O&M protocols would be informed by a genetics management plan. 

 Months of operation. 

 Sufficient data potentially exists to inform final design decisions - although additional 
biological or geotechnical study work may be needed. 

The FWG, through coordination with the ESEP, will address the following considerations. 

 Alternatives Development and Consideration. 

 Engineering Feasibility Evaluation. 

 Technical Biological Issues. 

 Temporal distinction between the timing of spring- and fall-run Chinook salmon 
adult upstream migration. 
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 Potential Redirected Impacts. 

 Potential exclusion of spring-run Chinook salmon from suitable and available 
spawning areas, and forced spawning with fall-run Chinook salmon. 

 Potential interference and restriction of adult steelhead upstream migration and 
spawning habitat utilization. 

 Performance indicators and effectiveness monitoring. 

 Operations and maintenance for the possible annual installation, removal and necessary 
repairs. 

 Land Ownership. 

 Site Access.  

 Existing Utilities Infrastructure.  

 Zoning, Land Use and Other Use Restrictions.  

 Site Geomorphology.   

 Seasonal Flow Conditions.   

 Debris Management.   

 Infrastructure Security.   

 Public Safety.   

5.2 Adult Release Location, Facilities and Operations in 
the North Yuba River 

5.2.1 Options 

 Adult release to the North Yuba River could be undertaken at several locations 

 There are several viable locations proximate to both Highway 49 and the North 
Yuba River. 

 Additional options further from Highway 49 are also available. 

 Multiple release sites would increase costs and logistical challenges, but could 
provide more flexibility during different hydrologic/climatologic conditions. 

 Adult release to New Bullards Bar Reservoir could be undertaken at a couple of 
locations. 

 Near New Bullards Bar Dam. 

 At a mid-point or at the head of New Bullards Bar Reservoir. 
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5.2.2 General Design Assumptions  

 It is suggested that selection of release location is to be based on habitat availability and 
major cost considerations such as land ownership and access. 

 The primary acclimation of fish may occur in the transport truck. Additionally, an 
acclimation pond could be used primarily to allow the fish to de-stress after transport, and 
to acclimate to the local water temperatures before release. 

 All-weather access would need to accommodate fish transport trucks to the release 
location. 

 If it is determined acclimation ponds are necessary: 

 Pumping, piping and fish exclusion will be required to generate flow through the 
acclimation pond. Power or on-site generation will be required. 

 Fish would be initially released from the transport truck into the acclimation 
pond. Fish would be held in the pond until they are fully acclimatized and then 
would be released to the river via the release line. 

 The fish release facility would require routine daily inspection, monthly and 
annual O&M to assure the systems are functioning properly.  

 Electrical power would be required to operate the acclimation pond pump, fish 
screen intake cleaning system, and miscellaneous valving, lighting and 
instrumentation.  

 Power is assumed to be available within 0.5 miles of the site. A backup generator 
could be used for power supply if the electrical service were lost.  

 Yard lights and security fencing will be provided to discourage poaching, predator 
intrusion and vandalism. 

5.2.3 Additional Considerations 

The FWG will address the following considerations. 

 Adult release facility final location and design considerations. 

 Site and access evaluation for alternatives. 

 Flood damage risk assessment. 

 Flow and water temperature considerations (including annual flow and water 
temperature variability). 

 Multiple locations can be utilized if access permits, transport time and in-river water 
temperature acclimation is addressed. 
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 O&M protocols, including months of operation. 

 Sufficient data potentially exists to inform final design decisions - although additional 
biological or geotechnical study work may be needed. 

5.3 North Yuba River Juvenile Collection Facilities and 
Operations  

It is anticipated that the selection of a location for the juvenile collection facilities on the North 
Yuba River will be primarily based on ease of access, anticipated collection efficiency and cost 
considerations. 

5.3.1 Options 

 Collection of juveniles from the North Yuba River could occur by either: 

 A floating surface collector located on New Bullards Bar Reservoir; or 

 An on-river collection facility consisting of a river diversion, screening facility, 
and holding and handling facilities. 

5.3.2 General Design Assumptions  

 Only one collection location for juvenile collection downstream of all adult release 
locations (assume no multiple collection points). 

 If a floating surface collector is utilized, it may be located near the north end of New 
Bullards Bar Reservoir or near New Bullards Bar Dam. 

 A floating surface collector facility would consist of a floating barge with guide nets 
attached to shore, an anchoring system, an attraction flow of about 500 cfs or more, a 
screen section and holding bins, sorting, inspection, testing, and research rooms on the 
barge, and a transport system to off-load juveniles into tanker trucks for transport to the 
lower Yuba River. Further requirements include: 

 Guide nets across the width of the reservoir and extending down to the bottom. 

 Passage for boats and debris. 

 Operation over a wide range of reservoir elevations. 

 Power line or floating generator barge for power. 

 The floating surface collector would conform to NMFS and CDFW guidelines. 

 A dock may need to be constructed on New Bullards Bar Reservoir to facilitate 
off-loading of the juvenile fish collected at the floating surface collector. 
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 The floating surface collector would be designed to collect and transfer a maximum daily 
number of out-migrating salmon over a pre-determined operating season and schedule. 

 An on-river collection facility would consist of a river diversion to channel flows and fish 
to the screening facility (V or W screen configuration), sorting, inspection, testing, and 
research areas at the facility, and a transport system to load juveniles into tanker trucks 
for transport to the lower Yuba River.  Further requirements include: 

 Diversion weir or low dam.  

 Ability to operate efficiently under a wide range of flows.  

 Hardening of key facilities to withstand flood flows. 

 All-weather, all season access. 

 Juvenile transport trucks would include life support systems such as oxygenation and 
water temperature control to ensure the juveniles are successfully released to the lower 
Yuba River. Three trucks will allow flexibility and redundancy for successful fish 
transport. These could be the same trucks used for adult fish transportation. Monitoring 
and maintenance of the yard lighting security system would be important for this facility.  

 The juvenile collection facility would be a complex facility with various mechanical, 
electrical, and instrumentation system components that require daily, monthly, and 
annual inspection, maintenance and repair.  

5.3.3 Additional Considerations 

The FWG will address the following considerations. 

 Juvenile collection facility final location and design considerations 

 Site and access evaluation for alternatives. 

 Potential collection efficiency. 

 Flow variability and flood damage risk assessment. 

 Juvenile reservoir transit success. 

 Reservoir losses, if an in-reservoir system is selected. 

 O&M protocols, including months of operation. 

 Additional biological, hydraulic and geotechnical study work will be needed to support 
decisions. 
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5.4 Lower Yuba River Juvenile Release Facility 

5.4.1 Options 

 Juvenile release could occur at any of several locations in the lower Yuba River between 
Englebright Dam and the Feather River. For example, a release near the Highway 20 
crossing of the Yuba River at approximate RM 17.5. Highway 20/Parks Bar is easily 
accessible and provides a mid-river location upstream of Daguerre Point Dam where 
juveniles could have a longer growth period within the Yuba River. 

5.4.2 General Design Assumptions  

 Acclimation facilities would be needed at the release location to allow the juveniles to 
become oriented, de-stress, and acclimate to the local water temperatures before release. 

 A water supply for the acclimation facilities would be needed. 
 

 Release of juveniles could occur year-round, but would likely peak during the January to 
April period.  

 An all-weather access road would need to be constructed that could accommodate fish 
transport trucks. 

 Power is assumed to be available within 0.5 miles of the site. A backup generator would 
be used for power supply if the electrical service were lost. 

 Yard lights and security fencing will be provided to discourage poaching, predator 
intrusion and vandalism. 

5.4.3 Additional Considerations 

The FWG will address the following considerations. 

 Juvenile release facility final location and design considerations 

 Site and access evaluation for alternatives. 

 Flow variability and flood damage risk assessment. 

 Biological factors such as typical flows, water temperatures, and downstream 
habitat availability. 

 O&M protocols, including months of operation. 

 Additional biological, hydraulic and geotechnical study work may be needed to support 
decisions. 



                            
Concept Plan 

Draft Concept Plan                                                                        56 March 2015 
 

5.5 Lower Yuba River Habitat Enhancement Actions 

Provided below are several potential options for habitat enhancement actions that could be 
further developed and implemented in the lower Yuba River. This Concept Plan does not 
distinguish between those actions that potentially would be undertaken by entities outside of the 
Program, and those that could appropriately be incorporated into the Action Plan. The LYHWG 
will prepare the suite of potential actions appropriate for the Program. Each of the actions listed 
below (see Section 5.5.1) would need to be further developed with respect to technical and 
biological considerations, engineering design specifications, assumptions related to construction, 
operation and maintenance activities, and regulatory compliance and permitting requirements. 
However, the YSF Infrastructure Assessment Report (MWH 2013) described some of the 
potential concept-level lower Yuba River habitat enhancement actions. To the extent that 
information regarding general design assumptions is available, it is briefly summarized below for 
some potential actions.  

Actions with the potential for near-term implementation (i.e., less than 3 years) have been 
preliminarily identified as including: (1) gravel injection downstream of Englebright Dam; (2) 
Deer Creek gravel augmentation; and (3) riparian enhancement.  

Actions that could potentially be implemented within 5 years have been preliminarily identified 
as including: (1) Sinoro Bar shot-rock removal, gravel placement; (2) Narrows Gateway gravel 
placement; (3) LWM placement; (4) floodplain enhancement; and (5) the Daguerre Alley8 side-
channel habitat enhancement.  

5.5.1 Options 

 Potential habitat enhancement actions in the lower Yuba River. 

 Spawning Habitat Expansion. 

 General Design Assumptions 

 This element would improve spawning habitat in the uppermost two miles 
of the lower Yuba River, where the presence of sharp-edged hillside rock 
(shot rock) and mining debris and a shortage of spawning gravel limits the 
utility of the reach for anadromous salmonids. 

This element would include development of access road(s) to the area, 
removal of unsuitable material (generally defined as loose material too 
coarse for spawning, about 72,000 yd3), placement of spawning gravel 

                                                 
8 “Daguerre Alley” is an existing high flow side channel located on river right just downstream of Daguerre Point 

Dam on the lower Yuba River. It is estimated that Daguerre Alley connects to the main river channel under higher 
flow conditions (i.e., 10,000 to 15,000 cfs) at the upstream end, and is connected perennially at the downstream 
end. The downstream end presently functions as a backwater with established riparian vegetation, deeper aquatic 
features and often has flowing water due to substantial intra‐gravel flow (cbec 2014). 
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(estimated at 80,000 yd3), and routine injection of additional gravel for 
maintenance of the area (estimated at 2,500 -5,000 yds3/yr) (DWR 2010 in 
MWH 2013). 

 Side Channel Habitat Construction and/or Improvements. 

 General Design Assumptions 

 This action would consist of construction of small side channels to 
facilitate juvenile rearing in the Lower Yuba River. In general, this action 
would consist of moderate terra-forming, placement of hard objects (such 
as boulders) to direct flow patterns, and riparian restoration (e.g., 
plantings) to stabilize banks. 

 Side channel habitat designs are already in existence (e.g., HEP), or in 
development (i.e. Daguerre Alley design investigations). 

 Channel flow, riparian cover, and instream cover objectives will be 
incorporated into habitat restoration designs 

 Daguerre Alley side-channel habitat enhancement (including coordination with 
the landowner - Teichert, Inc.). 

 General Design Assumptions 

 A variety of habitat enhancement alternatives are possible, including: (1) a 
designed side channel, with a vegetated floodplain; and (2) floodplain 
broadening (removal of the middle training wall to provide a wider 
channel-floodplain corridor) where main channel meandering would likely 
eventually capture the side channel and yield longer term benefits through 
a more naturally functioning river (cbec 2014). 

 Modification of the existing bypass pipe for the Hallwood-Cordua Fish 
Screen could potentially contribute water (20-30 cfs from April through 
November) and fish into Daguerre Alley, with the consent of the diversion 
operator (cbec 2014), CDFW and NMFS. 

 Shallow water rearing improvements. 

 General Design Assumptions 

 Due to the characteristics of the mining debris (estimated at 10 to 30+ feet 
in depth, generally gravel and cobble with a lacking in fine sediment), and 
the tremendous volume of material (300,000,000 yds3 remaining in the 
lower Yuba River, removing or terraforming the existing sediment layers 
is not practicable (MWH 2013).  

 Therefore, it would be necessary to work within the current gravel bed 
river structure and geomorphic processes in the lower Yuba River to 



                            
Concept Plan 

Draft Concept Plan                                                                        58 March 2015 
 

develop additional juvenile rearing features that might be constructed and 
maintained. 

 Riparian Habitat Improvements (Targeted Riparian Plantings). 

 General Design Assumptions 

 This action follows the concepts and costs currently under investigation in 
the Hammon Bar Riparian Enhancement Project, which was sponsored by 
the South Yuba River Citizens League (SYRCL) and funded an AFRP 
grant, and would include pilot project(s), land acquisition, development of 
access as necessary, riparian planting, and monitoring and maintenance. 

 Utilizes planting approach and techniques developed in the SYRCL 
Hammon Bar Riparian Enhancement Project.  

 Estimate assumes a total of 200 acres of targeted riparian planting will be 
sufficient to meet the LWM budget within 20 years (actual planting area 
subject to refined analysis and design).  

 Daguerre Point Dam modifications to improve passage (with federal 
participation). 

 Gravel injection downstream of Englebright Dam. 

General Design Assumptions 

 The USACE is continuing to implement its Gravel/Cobble Augmentation 
Implementation Plan (GAIP) as a voluntary conservation measure. The 
gravel augmentation program in the Englebright Dam Reach of the lower 
Yuba River is expected to occur over the next 10 years (USACE 2014). 

 The gravel placement site is located approximately 1,500 ft downstream of 
Englebright Dam (RM 23.9). The site is less than 1 acre and is confined to 
the river channel within the Englebright Dam Reach, a 0.89-mile long 
bedrock reach starting at Englebright Dam and ending at the junction with 
Deer Creek. 

 Gravel augmentation consists of placing between 5,000 and 15,000 short 
tons of gravel and cobble directly into the lower Yuba River channel near 
the Narrows I Powerhouse via gravel sluicing, annually or as needed. 

 The USACE will continue its efforts to investigate whether Chinook 
salmon and steelhead are utilizing areas where gravel placement occurred 
by conducting salmonid redd surveys in the Englebright Dam Reach 
(USACE 2014). 

 Sinoro Bar shot-rock removal, gravel placement. 
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 Deer Creek gravel augmentation. 

 Narrows Gateway gravel placement. 

 Upper Rose Bar enhancement with local gravel. 

 LWM placements. 

General Design Assumptions 

 The USACE is implementing its Large Woody Material Management Plan 
(LWMMP) as a voluntary conservation measure. The LWM placements 
along the lower Yuba River are expected to occur over the next 10 years 
(USACE 2014). 

 Initial LWM placement in 2013 occurred about 0.25 miles downstream of 
Daguerre Point Dam along the lower Yuba River.  

 Other locations also may be considered for subsequent placements, and 
could include Hammon Bar, Long Bar, Lost Island, Upper Gilt Edge Bar, 
and Parks Bar. 

 The wood complexes will be monitored annually by the USACE for 
changes in location or structure of the complexes after high flow events. 
Future locations for LWM placement will be determined according to how 
the previous year’s LWM complexes performed and the availability of 
salvaged wood. 

 Predator control at Daguerre Point Dam. 

 Off-Channel Floodplain Rearing Projects (e.g., rice-field rearing). 
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6.0 SCHEDULE 
A detailed draft schedule for Program implementation is included in this Concept Plan (Figure 
6). It is recognized that the overall schedule and timing of individual schedule components are 
subject to change through the development of the Action Plan and the Settlement Agreement. 
The following caveats and assumptions accompany the schedule:  

1. The detailed schedule measures time in working days per month. Thus, since a month has 
approximately 20 working days, a task with a duration of three months would be 
represented on the schedule as 60 days. 

2. Based on comparisons to current restoration or reintroduction efforts ongoing in 
California and the west coast (e.g. San Joaquin River Restoration Program (SJRRP), 
Klamath), this Concept Plan schedule is aggressive.  However, with firm commitments 
and diligent engagement by the YSPI stakeholders, this schedule can be met.  

3. This schedule assumes that sufficient assurances can be developed between the parties 
during drafting of the Settlement Agreement(s) that necessary funding can be 
immediately secured to undertake all of the tasks identified in this schedule immediately 
and in parallel. 

A summary narrative of key elements and events in the schedule follows: 

1. Development of YSPI Agreements:  Approximately 2 years, through mid-2017.  This 
suite of tasks includes a YSPI Settlement Agreement(s), Funding Plan, public review of 
the agreements, execution of agreements, and completing any necessary filings at the 
FERC or SWRCB venues to enact the agreements. Scheduled based on current pace of 
discussions, process experience the Yuba Accord. 

2. PMT and Programmatic Regulatory Processes: Approximately 5 years, through 
2022. This suite of tasks would commence following completion of development of YSPI 
agreements, and includes pursuing enabling legislation, establishing the oversight and 
governance body for the Program, and completion of programmatic-level EIR, ESA, and 
10(j) requirements. This portion of the schedule is based on the SJRRP Programmatic 
agreement timeline, shortened to reflect lessons learned in the SJRRP process. 

3. Implementation of Lower Yuba River Habitat projects: Up to approximately 8 
years, 2018 through 2024. This suite of tasks could commence following the 
establishment of an oversight and governance body for the Program, but prior to 
completion of Programmatic agreements. Depending on which habitat projects are 
selected for implementation, it is anticipated that projects could come online between one 
and six years after the start of this suite of tasks. Since specific habitat projects (and 
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associated schedules) have not been selected, representative projects of different 
durations have been assumed. If project element(s) were developed with or through the 
USACE's Reconnaissance and Feasibility process, those project element(s) could have a 
different schedule to reflect USACE planning and implementation requirements. 

4. Implementation of North Yuba River Projects: Approximately 11 years, 2017 
through 2028. The North Yuba River project components include several major 
subtasks, which are described below. 

a. Establish Early Science Evaluation Panel, undertake studies and preliminary 
design: Approximately 4 years, 2018 through 2022.  This suite of tasks could 
commence following the establishment of an oversight and governance body for the 
Program, but prior to completion of Programmatic agreements. This group would 
be tasked with identifying and overseeing field studies, pilot projects, and 
completion of an alternatives assessment suitable for supporting a project-specific 
EIR document. 

b. Project Specific EIR/EIS: Approximately 2 ½ years, through 2024. This suite of 
tasks would commence following the completion of the Programmatic agreements 
and development of the alternatives assessment technical memo. This schedule is 
adapted from a project-specific EIR/EIS process for a major SJRRP project. 

c. Final Design and Permitting: Approximately 1 ½ years, through 2025. The final 
design and permitting suites of tasks would commence following completion, or 
near the end of completion, of the project specific EIR/EIS.  This schedule is 
adapted from a project-specific EIR/EIS process for a major SJRRP project. 

d. Appraisal and Acquisition of Land: Approximately 1 year, through 2026. 
Acquisition of necessary lands project construction can commence after the 
completion of permitting, possibly prior to the completion of final design.  This 
schedule is adapted from a project-specific EIR/EIS process for a major SJRRP 
project. 

e. “Shovel Ready”: Approximately April 2026.  

f. Construction: Approximately 2 ½ years, through mid-2028. This suite of tasks 
would commence after the completion of permitting, final design, and acquisition of 
needed lands. Depending on the final design and duration of Program elements, it is 
anticipated that construction would take a minimum of two and maximum of three 
seasons. 

In addition to the summary provided above, the detailed Concept Plan schedule includes line – 
item annotations for many of the entries.  
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Figure 6. Concept Plan draft schedule.
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As a cross-check on the validity of the Concept Plan schedule, the “The Willamette Downstream 
Fish Passage Design Requirements Report” completed in June 2010 by AECOM for the USACE 
provides a useful schedule that speaks to the assessment and design of major passage facilities. 
The report is available online at http://watershedbmps.com/wp-
content/uploads/2012/03/02000_Willamette_DFP_DRR.pdf. Key schedule excerpts are included in 
the following two graphics (Figure 7 and Figure 8). 

The first graphic presents a project flowchart for fish passage design from concept through 
construction and the initiation of operation. The second graphic shares a schedule for this design 
process; the schedule does not include specific permitting actions or NEPA/CEQA compliance. 
This partial schedule has a total timeframe of over 7 ½ years. 
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Figure 7. Example of a Fish Passage Development Process Model. 
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Figure 8. Representative schedule of fish passage design considerations, presented for comparative purposes.
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7.0 COSTS 
The costs used in this Concept Plan were primarily extracted from the YSF Infrastructure 
Assessment Report (MWH 2013) that was prepared for the YSF. The costs in the YSF 
Infrastructure Assessment Report (MWH 2013) were developed based on conceptual level plans 
for various facilities and elements; ultimately, refinement of those concept plans based on 
additional fieldwork, design work, and geotechnical work could change costs substantially. 
Additionally, numerous assumptions were made with regards to escalation rates, the timing of 
commencement of construction, and materials prices. As a result, the Opinion of Probable 
Construction Cost (OPCC) included bandwidth of -35% to +65%. Despite the drawbacks of the 
assumptions and uncertainties, the YSF Infrastructure Assessment Report (MWH 2013) 
represents the most recent, and most specific estimate of potential Program costs for the Yuba 
River Watershed. 

In addition to construction costs, the YSF Infrastructure Assessment Report (MWH 2013) 
estimated total ‘life-cycle’ costs for project components: not just the cost of construction, but 
also the cost of operations and maintenance of facilities through time. 

The approach, assumptions, caveats and detailed descriptions of techniques used in the cost 
estimates are presented in the YSF Infrastructure Assessment Report (MWH 2013), particularly 
in Section 9.0 (Cost Summary), and in Appendix A: Opinions of Probable Construction Cost, 
Appendix B: Construction Start Estimated Timeline, Appendix C: Generation Impacts Analysis, 
and Appendix E: Net Present Value Calculation Detail. 

At this juncture, the specific lower Yuba River habitat improvement elements have not been 
selected. For the purposes of this Concept Plan, the four habitat improvement projects that were 
included in Section 8: Lower Yuba River Enhancement in the YSF Infrastructure Assessment 
Report (MWH 2013) were utilized. For the purposes of this Concept Plan, these particular 
habitat improvement projects can be considered representative in terms of scope and scale, and 
can therefore be used in cost estimating and cost allocation. 

For the North Yuba River elements, the facilities described in the YSF Infrastructure Assessment 
Report (MWH 2013) were utilized for cost estimating and cost allocation. Although a detailed, 
site-specific alternatives investigation may suggest a different location for an adult collection, or 
a different system for juvenile collection (for example, an on-river collector instead of a floating 
surface collector), the costs for the North Yuba River elements should be representative. Two 
additional cost line items were added which did not appear in the YSF Infrastructure Assessment 
Report (MWH 2013): first, a line item for the handful of minor project elements that did not 
include a cost estimate in the YSF Infrastructure Assessment Report; second, a line item budget 
for monitoring and evaluation work for both the lower Yuba River and the North Yuba River.  

All of the cost estimates in this Concept Plan are presented as nominal costs – in other words, the 
anticipated likely costs as they will occur, measured in the value of the dollars when the 
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expenditures occur. For example, if a project would cost $100 today (measured in today’s 
dollars), it would potentially cost about $125 in ten years, as measured in the dollars ten years 
hence. All costs for the YSPI Program should be discussed in nominal terms: if an entity 
participating in the YSPI Program (e.g. YCWA, CDFW, or DWR) needs to plan/budget for 
anexpenditure, it will make those plans in terms of the then-current budget year and then-current 
costs. Similarly, grant, bond or other sources of funding would be requested in terms of then 
anticipated funding expenditures, in then-current terms. 

Based on the timing assumptions (when facilities are constructed and thus expenditures incurred) 
presented in Chapter 6, utilizing the OPCC numbers developed in the YSF Infrastructure 
Assessment Report (MWH 2013) and assuming an escalation rate of 2.5% per annum for the 
duration of the Program, the total cost of the Program in nominal dollars is shown in Table 1.   

 

Table 1. Estimated Program costs in nominal dollars. 

 

 

Using the schedule outlined in Chapter 6, an escalation rate of 2.5%, and utilizing the upper 
bound of OPCC for project facilities, the total nominal cost of the Program is just over 
$828,000,000. 
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8.0 AGREEMENTS AMONG THE PARTIES  
This Concept Plan was crafted to provide an overview of the technical aspects of the YSPI 
Program, and to accompany the YSPI Term Sheet. It is anticipated that this Concept Plan will 
form the basis of an Action Plan that will accompany the Settlement Agreement(s) for the YSPI. 

Several elements that will likely be included in the Action Plan/Settlement Agreement are not 
addressed, or only lightly addressed in this Concept Plan. These elements include: 

 More detail on governance, roles and responsibilities of the parties, and management 
structure. The governance structure presented in this Concept Plan is a useful starting 
point for discussions, but does not address the potential role of other parties (outside of 
the YSPI), detailed nomination, voting, approval, or dispute mechanisms, or any sort of 
reporting requirements. Beyond what is included in the Action Plan and Settlement 
Agreement(s), the managing parties of the YSPI Program may need to develop a Program 
Management Plan as an initial deliverable after the execution of the Agreement(s). 

 More detail on funding and financing. The Action Plan or Settlement Agreement(s) may 
need to include a detailed funding plan, including more detail about funding sources, 
parties and responsibilities, timing for various funding tranches, mechanisms to address 
escalation, contingencies, and other potential cost drivers, and (perhaps most importantly) 
a budgeting and cost containment structure. 

 Detail on regulatory and environmental permitting and compliance. The Action Plan can 
include more detail on the key elements of a regulatory process from implementation of 
the YSPI Program, and it is quite likely that major components of regulatory approvals 
(e.g. a draft or outline of required legislation, an approach to FERC and SWRCB 
permitting) will be included in the Action Plan or Agreement(s).  However, it is likely 
one of the initial deliverables of the YSPI Program should be a detailed Regulatory 
Compliance Plan that addresses the numerous additional local, State and federal permits 
or authorizations that will be required for the program. 

 More detail on schedule. The schedule included in the Concept Plan is fairly high-level, 
and should be extensively refined particularly with regard to the timeline for regulatory 
and environmental permitting and compliance and with regard to the appropriate suite of 
studies and technical analysis that will need to be conducted to support implementation of 
the Program. 

 Additionally, the Action Plan will likely include less project-specific technical detail. It is 
anticipated that the Settlement Agreement(s) will identify an ownership and governance 
structure for the program, as well as parameters and work group assignments for moving 
forward with technical studies, pilot programs, site assessment and design work. After the 
execution of the Settlement Agreement(s), those work groups will be tasked with 
carrying out the technical work and providing recommendations to the management 
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group. As a result, additional project-specific technical detail will be forthcoming during 
subsequent phases of work after the execution of Settlement Agreement(s). The Action 
Plan will continue to be a living document, and will reflect adopted project-specific 
recommendations throughout the implementation of the program. 
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Suitable Habitat Availability Under Variable Water Year Types 

RIVER/REACH COMPARISONS 

The YSF (2013) conducted a summary assessment of potential anadromous spring-run Chinook 
salmon and steelhead habitat in the Yuba River Basin to provide habitat information for use in 
reviewing potential options that warrant further investigation regarding introduction of 
anadromous salmonids into the North, Middle, and South Yuba rivers, as well as portions of the 
mainstem Yuba River. The assessment included a synthesis of data from various sources, 
including hydrology, water temperature, upstream migration barriers, and a quantification of 
migration, holding, spawning, incubation, rearing, and smolt emigration habitat (YSF 2013). 

The YSF (2013) evaluations particularly emphasized water temperature considerations. These 
evaluations utilized water temperature index (WTI) values specific to each of the species 
lifestages. The maximum weekly average temperature (MWAT) was the metric used for 
evaluating the temperature criteria. The estimated location when and where MWAT exceeded 
the WTI value was then used to estimate that number of river miles of thermally suitable habitat 
for a particular species/lifestage. 

Overall, YSF (2013) found that the largest amount of habitat for both spring-run Chinook salmon 
and steelhead was in the lower Yuba River, followed by the North Yuba River, with lesser 
amounts of habitat in the Middle Yuba River followed by other reaches. The relative amount of 
habitat for Chinook salmon and steelhead varied by river reach and by water year (drier versus 
wetter year) and hydrology scenario. The amount of thermally suitable habitat in the upstream 
rivers and reaches (below the upstream total fish passage barriers) is typically greatest in the 
North Yuba River.  

For spring-run Chinook salmon, the YSF TWG considered adult holding habitat to be one of the 
main limiting factors. A little over 5 miles of thermally suitable spring-run Chinook salmon adult 
holding habitat existed in the dry years, and 21.8-33.7 miles of thermally suitable habitat existed 
in the wetter years (Upper Tolerable (UT) water temperature value) in the North Yuba River. As 
one example, during 2010 the North Yuba River provided 21.8 miles of thermally suitable adult 
Chinook salmon adult holding habitat, approximating the 24 miles provided in the lower Yuba 
River. When expressed as area, during 2010 the North Yuba River provided 9.4 million square 
feet of thermally suitable adult Chinook salmon holding habitat, or about 2.6 times less than the 
24.4 million square feet provided in the lower Yuba River.  

As shown in Figure A-1, the greatest length of thermally suitable spring-run Chinook salmon 
holding habitat was in the lower Yuba River (24 miles during all years) and the next largest 
lengths of habitat were in the North Yuba River (5.4-33.7 miles, 2008 – 2011) based on an UT 
WTI value of 65°F and existing conditions. For the Middle Yuba River, 5-10.1 miles (2008 – 
2011) of thermally suitable spring-run Chinook salmon adult holding habitat was estimated. 
Relatively very  little  thermally  suitable  spring-run  Chinook  salmon adult holding habitat was  
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Figure A-1. Miles of thermally suitable spring-run Chinook salmon adult holding habitat (April 
through August) in the Yuba River Basin under existing conditions (YSF 2013). 

 

estimated to occur under existing conditions in the South Yuba River, or in the New Bullards 
Bar, Yuba River above Colgate and Yuba River below Colgate reaches.  

For the Middle and South Yuba rivers, in addition to existing hydrology, the YSF (2013) 
analysis included modeled potential future hydrology under various scenarios for the two 
relatively dry years (2008 and 2009). For the Middle Yuba River, model results showed 
increased thermally suitable spring-run Chinook salmon adult holding habitat (6.1 – 6.8, and 8.2 
miles) under two different future scenarios, whereas the South Yuba River continued to exhibit 
little to no thermally suitable habitat. 
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YSF (2013) also suggested that the amount of thermally suitable juvenile rearing habitat was the 
primary limiting factor for steelhead. As shown in Figure A-2, the greatest amount (expressed as 
area – ft2) of thermally suitable steelhead juvenile rearing habitat was in the lower Yuba River 
(9,664 – 11,357 ft2 * 1000) during 2008-2011) and the next largest amounts of habitat were in 
the North Yuba River (1,829-3,626 ft2 * 1000) based on an UT WTI value of 68°F and existing 
conditions. The Middle Yuba River provided 2.5 – 4.6 times lesser amounts of habitat than the 
North Yuba River during 2008 – 2011. Relatively very little to no thermally suitable steelhead 
juvenile rearing habitat was estimated to occur under existing conditions in the South Yuba 
River, or in the New Bullards Bar, Yuba River Above Colgate and Yuba River Below Colgate 
reaches. 

 
Area  

  (sq ft x 1,000)
1
 

NYR NBB MYR SYR YAC YBC LYR 

2008 (D) 1,894 83 411 25 0 L
2
 11,357 

2009 (BN) 1,829 90 471 9 0 L 10,472 

2010 (BN) 3,626 103 1,066 33 0 L 9,926 

2011 (W) 3,384 109 1,333 251 0 L 9,664 
1 Based on UT temperature value of 68°F 
2 Limiting due to peaking reach fluctuations 
L = limited due to peaking reach with fluctuating high and low flows 

Figure A-2. Area of thermally suitable steelhead juvenile rearing habitat (year-round) in the Yuba 
River Basin under existing conditions (YSF 2013). 
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The North Yuba River also had the largest amount of accessible tributary habitat for steelhead 
compared to the other river reaches. The largest amount of steelhead tributary habitat to the 
mainstem river reaches that is barrier-free exists in the North Yuba River watershed above New 
Bullards Bar Reservoir, and is approximately 22+ miles (YSF 2013). 

LOWER YUBA RIVER 

Operational releases from Englebright Dam at about RM 24 provide the base flow and water 
temperature boundary conditions in the upper reaches of the lower Yuba River. Further 
downstream (RM 22.7 and below), lower Yuba River flows and water temperatures during 
certain periods of the year are affected by inflows from Deer Creek (RM 22.7) and Dry Creek 
(RM 13.6), and by irrigation diversions at Daguerre Point Dam (RM 11.6). Additionally, 
substantial heat transfer into the lower Yuba River occurs as a result of surface water-air 
interaction and solar radiant heating. The river channel is generally wide and flat (except in the 
Narrows Reach) with little or no bank shading from riparian vegetation which promotes 
significant heat transfer at the water-air interface (YCWA et al. 2007). These high surface width-
to-flow ratios also facilitate solar radiant heating. A longitudinal temperature gradient may be 
observed within the lower Yuba River. As illustrated in Figure A-3, water temperatures in the 
lower Yuba River may increase up to 6°F or more between the Narrows 2 outlet and the 
Marysville Gage, with an overall increase of up to 11°F from the Colgate Powerhouse outlet to 
the Marysville Gage. 

More recent water temperature monitoring and life history investigations of anadromous 
salmonids in the lower Yuba River have been conducted by the Yuba Accord RMT, and for 
YCWA’s YRDP FERC relicensing process.   

Water temperature monitoring data in the lower Yuba River are available for the period 
extending from 2006 into February 2014. In general, the lowest water temperatures in the lower 
Yuba River are observed during January and February, and water temperatures steadily increase 
until mid-June or July, remain at relatively high values through September and steadily decrease 
thereafter. The coldest water temperatures are observed upstream (represented by the Smartsville 
Gage), intermediate water temperatures occur at Daguerre Point Dam, and the warmest 
temperatures are observed downstream at the Marysville Gage for most months of the year. The 
least amount of spatial variation in water temperature is observed during late fall through winter 
months (i.e., late November through February), when water temperatures are generally similar at 
the three monitoring locations (YCWA 2014). 

 

 

 Appendix A - Draft Concept Plan                                             A-4 March 2015 



 
Figure A-3. Average monthly water temperature profile in New Bullards Bar and Englebright 
Reservoirs, and lower Yuba River longitudinal water temperature gradient for the months of May 
and August during the period extending from 1999 to 2004 (YCWA et al. 2007). 

Water temperatures at all three gages during the period evaluated are always below the UT WTI 
values for spring-run Chinook salmon yearling+ smolt outmigration, juvenile rearing and 
outmigration, and adult immigration and holding (Figure A-4). The UT spawning and embryo 
incubation WTI value is never exceeded at Smartsville, which is the only long-term (2006-2014) 
location evaluated for spring-run Chinook salmon spawning and embryo incubation. 

Daily water temperature monitoring results from October 2006 into February 2014 at the 
Smartsville and Marysville water temperature gages, and from October 2006 into June 2013 at 
Daguerre Point Dam, with steelhead lifestage-specific UT WTI values are shown in Figure A-5. 

Water temperatures at all three gages are always below the UT WTI values for steelhead juvenile 
rearing and downstream movement, and adult immigration and holding, with the exception of 
two days in June 2013 when the juvenile rearing UT WTI value of 65°F is slightly exceeded at 
the Marysville Gage. The UT spawning and embryo incubation WTI value is never exceeded at 
Smartsville, and is generally not exceeded at Daguerre Point Dam with the exception of the end 
of May of some years.  The smolt (yearling+) emigration UT WTI value generally is not 
exceeded at the Smartsville Gage, and is not exceeded at the Daguerre Point Dam and Marysville 
gages after mid-November (YCWA 2014). 
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Figure A-4. Monitored lower Yuba River water temperatures and spring-run Chinook salmon upper 
tolerable water temperature index values (YCWA 2014). 

 

 

 
Figure A-5. Lower Yuba River monitored water temperatures and steelhead upper tolerable water 
temperature index values (YCWA 2014). 
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According to YSF (2013), the number of potential spring-run Chinook salmon spawning redds 
was largest (by a very large number – about 80,000 redds) in the lower Yuba River, followed by 
the North and Middle Yuba rivers. However, upon more detailed review, the number of potential 
Chinook salmon redds was calculated in YSF (2013) using the amount of spawning gravel within 
the length of thermally suitable adult holding habitat (+2.2 miles), based on adult holding WTI 
values, rather than based on spawning WTI values. Based on CDFW observations in Butte 
Creek, the downstream travel distance from holding habitat to spawning habitat was assumed to 
be 2.2 miles. For example, during 2009 the North Yuba River was identified as having 5.4 miles 
of thermally suitable spring-run Chinook salmon adult holding habitat, and this method in YSF 
(2013) resulted in an estimated total of 7.6 miles of potential spawning habitat. By comparison, 
during 2009 the lower Yuba River was identified as having thermally suitable spring-run 
Chinook salmon adult holding habitat along its entire length (24 miles). This led to the YSF 
(2013) estimate of about 80,000 redds in the lower Yuba River.  

The YSF TWG discussed that for any river or reach in the Yuba River Basin, it may not be 
appropriate to assume that adult spring-run Chinook salmon would travel long distances (e.g., 
greater than 2.2 miles) downstream from holding over the summer in thermally suitable habitat, 
to spawn in the fall (late September) in thermally suitable habitat that extends substantially 
farther downstream. This potentially could lead to an overestimate of the calculated number of 
redds.  

Another method in YSF (2013) was to calculate MWAT during the September 15-30 portion of 
the spring-run Chinook salmon spawning period, and then directly estimate the linear distance of 
thermally suitable potential spawning habitat. For example, during 2009 this approach resulted in 
10.4 miles of thermally suitable spawning habitat in the North Yuba River, compared to 8.7 
miles in the lower Yuba River. 

This Concept Plan recognizes that different methodologies yield different results. However, for 
consistent relativistic comparisons in this Concept Plan, for any given reach and year the lower 
value resulting from these two methods (i.e., thermally suitable adult holding habitat plus 2.2 
miles, and the location of MWAT exceeding the spawning UT WTI value during September 15-
30) was used to represent the length of potential spring-run Chinook salmon spawning habitat. 
Then the amount of spawning gravel within the length of potential spawning habitat was used to 
estimate the potential number of redds1, based on a spawning density of 94 ft2 per redd. As 
shown in Figure A-6, the recalculated results remained consistent with the conclusions presented 
in YSF (2013), such that the largest number of spawning redds (by far) were in the lower Yuba 
River (26,294 – 35,434 depending on water year type), followed by the North Yuba River (179 – 
2,094 redds depending on water year type).  

1 In addition to spawning gravel availability, includes water depth and velocity suitability for spawning. 
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The highest frequency of Chinook salmon redds occurred in the Timbuctoo (and Parks Bar) 
reaches of the lower Yuba River, as observed during RMT redd surveys conducted in 2009 and 
2010. During these years, approximately 34% and 42% of all redds constructed in the lower 
Yuba River were observed in the Timbuctoo Bend Reach, respectively.  

 

 

 
Figure A-6. Estimated potential number of spring-run Chinook salmon 
spawning redds in the Yuba River Basin under existing conditions (Data 
source: YSF 2013). 

 

Number of Spawning 
Redds

NYR NBB MYR SYR YAC YBC LYR

2008 (D) 183   L ¹ 240 20 0 59 28,945

2009 (BN) 179 L 92 0 0 59 26,294

2010 (BN) 2,094 L NA NA 0 59 28,215

2011 (W) 2,089 L NA NA 0 59 35,434

   1     Limited based on low gravel availability.
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As previously mentioned, it is uncertain whether a reproductive isolation facility would be a 
necessary component of the Program, or where such a facility might be located. For example, if 
such a facility were located at the downstream end of the Timbuctoo Bend Reach, then the lower 
Yuba River would still provide substantially more potential redds than the North Yuba River. 
Although differences of opinion have been expressed regarding the appropriate estimate of redd 
density that should be used to estimate the potential number of redds, the YSF (2013) used an 
average of 94 ft2 per redd when estimating the potential for redd construction among various 
reaches in the Yuba River Basin. Using that number, during drier years (e.g., 2008) the lower 
Yuba River (Timbuctoo Bend Reach only) could potentially accommodate 12,310 spring-run 
Chinook salmon redds, compared to 183 to 1,500 redds2 (depending on methodology) in the 
North Yuba River. The lower Yuba River estimate does not include the potential number of 
redds that could be constructed in the Englebright Dam Reach, following a gravel augmentation 
by the USACE.  

Since USACE began to implement its gravel augmentation project in 2007, four separate gravel 
injection efforts have been undertaken from 2007-2013, with a total of approximately 15,500 
tons of material placed into the Englebright Dam Reach. An additional 5,000 tons were 
introduced in this reach during 2014. According to Pasternack (2010), because of operational 
considerations between the Narrows 2 and Narrows 1 facilities, and because the section 
downstream of the USGS gaging station rapid has been heavily impacted by mechanized gold 
mining and is beyond the scope of the Corps gravel/cobble augmentation plan, the relevant area 
of gravel addition is therefore the area between the Narrows 1 facility and the top of the rapid 
downstream of the gaging station. Upon completion of the gravel augmentation program by the 
Corps, this relevant area would encompass 117,373 ft2 (Pasternack 2010). Again using the 
number of 94 ft2 per redd for comparative purposes, an estimate of about 1,250 spring-run 
Chinook salmon redds could be constructed in this area of the Englebright Dam Reach at the 
completion of the gravel augmentation project. 

Although there are several assumptions and uncertainties associated with estimating the potential 
number of redds, if a reproductive isolation facility were located at the downstream end of the 
Timbuctoo Bend Reach, then the lower Yuba River from about Narrows 1 to the downstream 
end of the Timbuctoo Bend Reach could potentially accommodate up to 13,560 spring-run 
Chinook salmon redds in the future even during drier years (e.g., 2008). 

Even if a reproductive isolation facility were located at the downstream end of the Timbuctoo 
Bend Reach, then during drier years (e.g., 2008) substantial amounts of thermally suitable adult 
fall-run Chinook salmon spawning habitat would remain upstream of Daguerre Point Dam. 
Again, using the YSF (2013) average of 94 ft2 per redd, during drier years (e.g., 2008) the lower 

2 Based strictly on the amount of spawning gravel within the length of thermally suitable spawning habitat estimated 
using MWAT and the UT WTI value from September 15-30. 
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Yuba River from the downstream end of the Timbuctoo Bend Reach to Daguerre Point Dam 
could potentially accommodate an estimated 26,700 fall-run Chinook salmon redds. 
 

LITERATURE CITED  

Pasternack, G. B. 2010. Estimate of the Number of Spring-Run Chinook Salmon That Could Be 
Supported by Spawning Habitat Rehabilitation at Sinoro Bar on the Lower Yuba River. 
Prepared for Habitat Expansion Agreement Steering Committee (California Department 
of Water Resources and Pacific Gas and Electric Company). July 2, 2014. 

YCWA. 2014. Yuba County Water Agency Yuba River Development Project FERC Project No. 
2246 Final License Application. April 2014. 

Yuba County Water Agency (YCWA), California Department of Water Resources (DWR) and 
Bureau of Reclamation (Reclamation). 2007. Draft Environmental Impact 
Report/Environmental Impact Statement for the Proposed Lower Yuba River Accord.  
State Clearinghouse (SCH) No: 2005062111. Prepared by HDR|Surface Water 
Resources, Inc. June 2007. 

Yuba Salmon Forum (YSF). 2013. Yuba Salmon Forum Summary Habitat Analysis. Prepared 
for the Yuba Salmon Forum Technical Working Group. Prepared by C. Addley, K. Ross-
Smith, and P. Graf (ENTRIX). September 2013. 

 

 

 

 

 

 

 

 

 

 

 

 Appendix A - Draft Concept Plan                                             A-10 March 2015 


	Concept Plan Appendix A_March 2015.pdf
	Suitable Habitat Availability Under Variable Water Year Types
	River/Reach Comparisons
	Lower Yuba River



