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TO: Interested Parties

SUBJECT:  Draft Environmental Impact Report for the Yuba-Feather
Supplemental Flood Control Project

Enclosed for your review is the Draft Environmental Impact Report (EIR) for the
Yuba-Feather Supplemental Flood Control Project (Y-FSFCP). The Draft EIR
has been prepared at the direction of Yuba County Water Agency (Agency) to
evaluate the potential environmental effects of a proposed set of flood control
measures. The document has been prepared in compliance with the California
Environmental Quality Act (CEQA) and the State CEQA Guidelines, with the
Agency as the CEQA lead agency.

The proposed project consists of three elements: Forecast-Coordinated
Operations of Lake Oroville and New Bullards Bar Reservoir for Major Storms
(F-CO), New Bullards Bar Reservoir Outlet Capacity Increase, and Feather River
Levee Setback.

The Draft EIR is being circulated for public review and comment for a period of
45 days ending December §, 2003. Written comments must be submitted no later
than 5:00 p.m. on Monday, December 8, 2003, to the following address:

Curt Aikens, General Manager
Yuba County Water Agency
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comments.
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CHAPTER 1 SUMMARY

1.1 INTRODUCTION

This document is a Draft Environmental Impact Report (DEIR) that has been prepared to
evaluate the potential environmental effects of a proposed set of flood control measures herein
referred to as the Yuba-Feather Supplemental Flood Control Project (Y-FSFCP). The Y-FSFCP
is proposed for implementation by the Yuba County Water Agency (Agency). The DEIR has
been prepared under the Agency’s direction in accordance with the requirements of the
California Environmental Quality Act (CEQA) (Pub. Res. Code §21000 et seq.) and the State
CEQA Guidelines (14 California Code of Regulations [CCR] §15000 et seq.). The Y-FSFCP is
funded through the Costa-Machado Water Act of 2000 (Water Act of 2000). California
Department of Water Resources (DWR), which administers funding under the act, has granted
the Agency $3 million to conduct a feasibility-level study of the Y-FSFCP, including this EIR.

1.2  PROJECT BACKGROUND

Yuba County has a long history of catastrophic floods since the mid-1800s involving both the
Yuba and Feather Rivers. Since 1950, major floods have occurred during levee failures in 1950,
1955, 1964, 1986, and 1997. These levee breaks have resulted in the loss of 41 lives and
significant property and economic damage in Yuba and Sutter Counties. Increased flood control
is essential for the health, safety, and economic stability of Yuba County residents and 1s a
significant local concern. The Agency was created in 1959 to provide flood control for Yuba
County by controlling flood and storm water originating in the Agency’s jurisdiction or flowing
through it, conserve this water for beneficial uses, and develop hydroelectric power in
connection with the construction and operation of its projects. The Agency constructed and
operates several facilities as part of its multipurpose Yuba River Development Project to provide
for flood protection and provide regulated water for irrigation, instream flow and temperature
enhancement, power generation, and recreation. Although levee improvements currently being
implemented by the U.S. Army Corps of Engineers would reduce the risk of flooding of the
Yuba County area, the Agency does not consider the current ongoing and proposed flood control
efforts to be sufficient to provide reliable flood control protection to Yuba County.
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SUMMARY

1.3 SUMMARY DESCRIPTION OF THE PROPOSED PROJECT AND
ALTERNATIVES TO THE PROPOSED PROJECT

The purpose of the Y-FSFCP is as follows:

To define and implement, as soon as possible, a cost-effective, practicable program of measures
within the budget provisions of the Water Act of 2000 to provide the greatest possible increment
of protection against flooding from the Yuba and Feather Rivers.

The Agency’s process for screening potential elements of a supplemental flood control project
took place over several years and included a substantial amount of public outreach; stakeholder
input; and coordination with federal, state, and local agencies. Approximately 40 different
approaches to flood protection were considered on the basis of their attributes as stand-alone
elements and in combination with other elements. Three elements were brought forward for
consideration in different combinations in this EIR:

» Forecast-Coordinated Operations of Lake Oroville and New Bullards Bar Reservoir for
Major Storms (F-CQO),

= New Bullards Bar Reservoir Outlet Capacity Increase, and
= Feather River Levee Setback.

The proposed project evaluated in this EIR (Alternative 3, Preferred Alternative) consists of all
three elements.

F-CO would strengthen flood protection for the Yuba-Feather River system by enhancing the
coordinated flood control operations of New Bullards Bar Reservoir on the North Yuba River
and Lake Oroville on the Feather River. F-CO would involve (1) improving flood forecasts, (2)
closely coordinating the flood operations of New Bullards Bar Reservoir and Lake Oroville, (3)
identifying changes in operational procedures that would improve efficiency, and (4) providing
operators and downstream emergency managers with real-time forecast information including
uncertainty bounds associated with the flows at key locations in the flood system. F-CO would
be implemented in four phases over six years. The estimated cost of this element is
approximately $1.5 million.

The New Bullards Bar Reservoir Outlet Capacity Increase would entail adding a new upper-level
outlet works at New Bullards Bar Reservoir to increase flood-release capability during major
storms when the reservoir inflow would encroach into the flood pool. The use of this increased
release capability would provide the ability to reduce flood flow peaks downstream during major
storms by providing for the early release of more water than can be released with the existing
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outlet. This element is proposed for construction in 2005-2006. The estimated capital cost is
approximately $31.9 million.

The Feather River Levee Setback element would entail setting back the east Feather River levee
for 8.6 miles in two segments between Shanghai Bend and the Bear River and removing most of
the existing levee in those segments. A levee setback would increase flood protection by
lowering the flood stages near Marysville, Linda, Olivehurst, and Yuba City and would provide
greater security because the levees would be well designed and constructed using modern
analyses and construction methods. For portions of the setback areas, particularly areas where
continued farming would not be practical, riparian habitat restoration/enhancement would be
proposed. This element is proposed for construction in 2007-2008. The estimated capital cost is
approximately $97.2 million.

The EIR evaluates three alternatives to the Preferred Alternative;

= Alternative 1 consists of the F-CO and New Bullards Bar Reservoir Outlet Capacity
Increase elements combined.

= Alternative 2 consists of the F-CO and Feather River Levee Setback elements combined,

= A No-Project Alternative is also evaluated.

1.4 TYPE OF EIR AND ADDITIONAL CEQA REVIEW

This EIR serves as both a program-level and project-specific EIR. It is the program EIR for the
overall proposed project but serves as a project-specific EIR for the New Bullards Bar Reservoir
QOutlet Capacity Increase element. Project components that are presented in detail, including
most features of the levee setback and F-CO that could result in changes to the physical
environment, are evaluated in the EIR at a “project level”’~—that is, at a sufficient level of detail
to enable the Agency to decide whether to approve implementation based on the analysis in this
EIR alone-—while others are addressed at a broader, or “programmatic,” level and would likely
need to be evaluated in additional CEQA documentation before they could be implemented.

The evaluation of the New Bullards Bar Reservoir Qutlet Capacity Increase element in this EIR

will be sufficient to inform governmental decision makers and the public about the potential

environmental effects of this portion of the proposed project and enable the Agency to identify
ways that environmental damage can be avoided or significantly reduced through mitigation.

Therefore, if the Agency approves Alternative 1 or the Preferred Alternative, no additional

CEQA document would be required for implementation of the New Bullards Bar Outlet Capacity

Increase element.
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The F-CO element is covered in this EIR at a program level. F-CO implementation would
initiate a process of planning and development of flood forecasting tools (flow monitoring and
modeling) to support improved flood management. These could include some features, such as
stream gages, that cannot be identified at a site-specific level at this time. If the Agency pursues
F-CO implementation and features are proposed in subsequent F-CO planning that could cause
changes in the physical environment, these features may need to be evaluated in a second-tier
CEQA document.

The Feather River Levee Setback element would require additional CEQA compliance beyond
this EIR before approval and implementation of this element. Some features of the Feather River
Levee Setback element can be described only conceptually at this time. These relate to the land
uses in the area between the exiting levee alignment and the proposed setback levee alignment.
Some of these lands, currently in agricultural use, may be converted to riparian and wetland
areas. However, a detailed proposal for the disposition of these lands would require additional
project design and consultation with affected landowners, resource agencies, and other
stakeholders; development of this detailed proposal would be based, in part, on the results of the
analysis described in this EIR. The effects related to potential changes in land use are evaluated
only at a general (or programmatic) level in this EIR. A tiered EIR approach is therefore
anticipated for the analysis of project effects related to land ownership, land management, and
land use changes in the levee setback area. This DEIR contains a general, first-tier analysis of
those effects while presenting a detailed analysis of the environmental effects associated with
other features of this element, and with the rest of the proposed project, to the extent feasible. If
the Agency approves Alternative 2 or the Preferred Alternative, a second-tier, project-level
evaluation would need to be conducted to address those issues that were not examined in detail
in this EIR, including effects related to levee area land ownership, uses, and management.

Based on the results of the evaluation presented in Chapter 5 of this EIR, the following resource
topics are considered to be evaluated sufficiently in this EIR in relation to both the New Bullards
Bar Reservoir Qutlet Capacity Increase and Feather River Levee Setback elements; no further
analysis is expected to be required for these topics in a second-tier CEQA review of the Feather
River Levee Setback element unless project features are added to the levee setback proposal
during the land management planning process that would have effects on the physical
environment that are not evaluated in this first-tier document:

= geology and soils,
m  recreation,

= gaesthetic resources,

= cultural resources,
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= ajr quality,
¥ poise,
» transportation and circulation, and

= public services.

Several aspects of potential effects on water resources, potential construction effects on fisheries,
and potential construction effects on terrestrial biological resources are evaluated at a project
level of detail in this EIR for the New Bullards Bar Reservoir Outlet Capacity Increase and
Feather River Levee Setback elements, and would not need to be evaluated further in a second-
tier EIR on the levee setback. A second-tier CEQA document on a specific proposal for Jand
uses in the levee setback area would be expected to evaluate the following issues:

» implications of levee setback implementation for agricultural uses and conversion of
Important Farmland,

= potential hydraulic and geomorphic effects and long-term water quality effects of
alternative land use scenarios,

= effects of alternative land management scenarios on fisheries, and

= effects of alternative land management scenarios on sensitive terrestrial species and
habitats.

Depending on details of the specific proposal for land acquisition (including both fee and
easement purchases) and management in the levee setback area, the following other land use and
water resource topics may also need to be addressed further:

® zoning and/or zoning use restrictions for the levee setback area and

= changes in water demand or changes in local drainage system.

1.5 ENVIRONMENTAL IMPACTS AND MITIGATION MEASURES
ENVIRONMENTAL EFFECTS OF THE PREFERRED ALTERNATIVE

Table 1-1, “Summary of Impacts and Mitigation Measures”™ (included at the end of this chapter),
provides a summary of the environmental impacts of the Preferred Alternative, the level of
significance of each impact before mitigation, recommended mitigation measures, and the level
of significance of each impact after implementation of the mitigation. It also lists the significant
cumulative impacts to which the proposed project would contribute. As shown in Table 1-1,
implementation of the Preferred Alternative has the potential to significantly affect a number of
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environmental resources, mainly during construction of project features, but mitigation is
included that would ensure the reduction of most of these impacts to a less-than-significant level.
In addition, the Preferred Alternative has the potential to provide a substantial reduction of flood
risk and could provide several other environmental benefits, particularly in relation to wildlife
and sensitive habitats, fisheries, and recreation.

ErrECTS THAT WOULD REMAIN SIGNIFICANT FOLLOWING MITIGATION

As shown in Table 1-1, the Preferred Alternative would result in direct or indirect significant and
unavoidable impacts in three resource areas:

= temporary construction-related pollutant emissions associated with construction of both
the new outlet works at New Bullards Bar Reservoir and the setback levee on the Feather
River,

= temporary construction-related noise effects on sensitive receptors near the levee setback
area, and

= conversion of Important Farmland to non-agricultural use in the levee setback area.

The Preferred Alternative would also contribute to significant and unavoidable cumulative
impacts on air quality (during construction) and Important Farmland (permanent conversion to
non-agricultural uses). Mitigation has been included to reduce these direct, indirect, and
cumulative impacts, but would not be sufficient to reduce them to a less-than-significant level.

1.6  AREAS OF CONTROVERSY

The primary area of potential controversy associated with the Y-FSFCP is the changes in land
use that would occur as a result of setting back the levees along the Feather River above and
below Star Bend. Continued farming operations may be feasible in many parts of the setback
area but would be impractical in other areas as a result of project implementation. Riparian areas
and wetlands may be restored as a substitute for agricultural uses in these areas where
opportunities are present. Implementing the Feather River Levee Setback element of the Y-
FSFCP is expected to be controversial because private property would be transected by a new
levee, farmable Iand would be subject to flooding, and prime agricultural land would be removed
from agricultural use. Furthermore, converting agricultural land to riparian and wildlife habitat
is controversial in some agricultural communities, especially in the Sacramento Valley, where
extensive areas are being converted or are proposed for conversion from agricultural use to
riparian habitat.

An additional area of potential controversy is the temporary effects project construction on
residents in areas near the levee setback area. A final area of potential area of controversy is the
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Agency’s elimination from further consideration at this time of some actions proposed by
interested parties during the scoping process for this project. Disagreement with some parties
may continue about measures that the Agency is not pursuing and the proper means of providing
supplemental flood control for the region.

This project would help resolve a current area of known and long-standing controversy, namely,
the existing risk of flooding impacts in the Yuba-Feather River watershed, as demonstrated by
recent catastrophic flooding events. Overall, the Y-FSFCP would reduce the ongoing concern
and controversy over flood protection in the nearby communities. Any continuing controversy
surrounding the project would be related primarily to the direct effects of the proposed levee
setback on a small number of landowners and/or the effects on agricultural production associated
with Iands in the levee setback area.

1.7  ISSUES TO BE RESOLVED

The Agency’s Board of Directors will use the information presented in this DEIR and the Final
EIR in making a decision on whether to approve one of the project alternatives. In addition,
should Alternative 1 or 3 be selected for implementation, the Agency and its primary
construction contractor will need to decide which of the potential laydown/staging and disposal
areas near New Bullards Bar Reservoir would be used during construction. The need for
implementing certain mitigation measures that are described in this DEIR will depend on the
areas selected for these uses.

As described above, plans for land use in the levee setback area above and below Star Bend have
yet to be determined. A detailed plan for the disposition of these lands, including future
acquisition, ownership, land uses, and management, will require additional project design and
consultation with affected landowners, resource agencies, and other stakeholders. The proposed
plan that is developed through this process will need to be evaluated in additional CEQA review
tiered from this EIR.
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PROJECT PURPOSE, NEED, AND DEVELOPMENT

of principles to guide future projects, (2) an approach to develop projects with consideration for
systemwide effects, and (3) an organization to consistently apply the guiding principles in
maintaining the flood management system and developing future projects.

National Weather Service

The National Weather Service (NWS) has a federal mandate to provide the public with state-of-
the-art precipitation and river forecasts. The NWS office in Sacramento is implementing a
highly regarded program to provide climatological and river forecasts. The NWS uses
computers, satellite, radar, and telemetry technology to provide high-quality and timely flood
forecasts. In a special operational arrangement, these forecasts are made jointly by federal and
state hydrologists and meteorologists located in the California-Nevada River Forecast Center
(CNRFC) in Sacramento. The flood forecasts are disseminated to other federal, state, and local
agencies by means of the Internet, fax, and telephone. Newspaper and television reporters have
special access to help ensure wide distribution of information.

The NWS has no reservoir operation responsibilities, but its river-stage and flow forecasts
depend on reservoir outflows. Each entity operating a major flood control reservoir in California
is required to provide the CNRFC with a schedule of current and proposed reservoir outflows.
NWS uses these outflows and estimates of unregulated flows to forecast river stages.

California Department of Water Resources

DWR has two roles during flood operations of the Yuba-Feather River system. The first is the
joint operation of the State-Federal Flood Operations Center with the NWS. DWR participates
in making river forecasts and plays a significant role in gathering and making flood information
available to the public through the California Data Exchange Center (CDEC). Information from
throughout the state is funneled into the Flood Operations Center, and CDEC makes the data
available via the Internet. Emergency operations personnel throughout the state have ready
access to the data and rely on the information for making operating decisions. The Flood
Operations Center also coordinates activities of the different flood control agencies and provides
data necessary for the informed operation of the reservoirs.

The second role of DWR is the operation of the Oroville Dam-Reservoir complex (Oroville
Dam, Lake Oroville, and related facilities) as part of the State Water Project (SWP). The SWP
operators, with input from the Flood Operations Center, determine hour-by-hour outflows from
Oroville Dam. During flood periods, these outflows are generally governed by the Corps flood
operations criteria (described below under “Existing Flood Control Facilities and Flood Control
Operations”). This operation depends heavily on forecast information issued by the Flood
Operations Center. The SWP and Flood Operations Center are jointly located in Sacramento.
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The Reclamation Board

The Reclamation Board regulates the construction, maintenance, and protection of flood control
facilities. The Reclamation Board has jurisdiction over designated floodways, “project” levees
and the area between levees, and the stream reaches listed in Title 23, Division 1 of the
California Code of Regulations. The board generally has jurisdiction over streams in the Central
Valley and Lake County, including all tributaries and distributaries of the Sacramento and San
Joaquin Rivers and Tulare and Buena Vista Basins.

The Reclamation Board must approve any activity that may affect “project works,” to ensure that
the activity maintains the integrity and safety of flood control project levees and floodways and
is consistent with the flood control plans adopted by The Reclamation Board and the California
legislature.  “Project works” are the components of a flood control project within the
Reclamation Board’s jurisdiction that the board or the legislature has approved or adopted.
Project works include levees, bank protection projects, weirs, pumping plants, floodways, and
any other related flood control works or rights-of-way (ROWs) that have been constructed using
state or federal funds. Project works also include flood control plans.

See “U.S. Army Corps of Engineers,” above, for a description of the Comprehensive Study effort
being conducted jointly by the Corps and The Reclamation Board.

State Office of Emergency Services

The State Office of Emergency Services (OES) coordinates both state and federal resources in
response to flood emergencies. The OES works closely with the Flood Operations Center but is
not located at the Flood Operations Center and does not participate in reservoir operation
decisions. Its role is coordinating emergency flood-fight and recovery activities with local
counties and federal agencies.

Yuba County Water Agency

The Agency was created in 1959 by special act of the California Legislature and given, among
other powers, the authority to provide flood control for Yuba County. The Agency’s first major
step to secure adequate protection against periodic flooding in the Yuba and Feather River
watersheds was construction of the multipurpose New Bullards Bar Dam and Reservoir on the
North Yuba River as part of its Yuba River Development Project. The dam and reservoir were
completed in 1970. The Agency is responsible for the operation of New Bullards Bar Reservoir
and works closely with the Flood Operations Center to meet its Corps operational requirements
during flood conditions. The Agency provides operational data, including a schedule of
anticipated reservoir outflows, to DWR and the Corps. During critical periods, conference calls
are coordinated through the Flood Operations Center with the SWP operators, NWS, and the
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Corps to coordinate with SWP operations at Oroville Dam and to provide basic data necessary
for making downstream forecasts.

Reclamation and Levee Districts

As noted above, the SRFCP levee system is a joint federal-state flood control project. These
levees, called “project” levees, were constructed by the Corps within easements obtained by the
State of California through the Sacramento-San Joaquin Drainage District and are generally
maintained by local reclamation and levee districts. Reclamation District 784 (RD 734)
maintains the levees on the south bank of the Yuba River, the east bank of the Feather River
between the Yuba and Bear Rivers, and the north bank of the Bear River. RD 10 maintains
Feather River levees north of Marysville. The Marysville Levee Commission maintains the
levee that surrounds the City of Marysville. During floods, the levees must be continually
patrolled so that the functioning of the levee system can be assessed. Should a defect in the
system be found, emergency actions to correct the defect must be taken immediately. Forecasts
issued by the Flood Operations Center are the primary notification received by local levee
districts for the need to patrol the levees. If levee defects are found that are beyond the
capability of the responsible levee district to manage, it will request assistance from the state and
the Corps. Such requests are coordinated through the State OES system.

County Offices of Emergency Services

The local county offices of emergency services coordinate all local emergency operations. These
could include evacuating the floodplain, obtaining state assistance with a flood fight, and
implementing recovery actions following a flood. It is important that these local offices are kept
informed of reservoir operations and any possibility that evacuations of people may be required.
The local office of emergency services currently receives its information from the Flood
Operations Center and, to some extent, directly from the dam operators.

EXISTING FLOOD CONTROL FACILITIES AND FLOOD CONTROL OPERATIONS
Levees
Levee System: History

There are approximately 160 miles of levees along the Feather and Yuba Rivers, which are
generally set back from the channel to form wide floodways. The Feather River has levees on
both sides throughout its length in Yuba and Sutter Counties. Both sides of the Yuba River have
levees from the mouth of the river to high ground east of Marysville and Linda. These levees are
shown in Figure 3-1. The levied channels contain over 30,000 acres of land adjacent to the low-
flow channel, and these lands are subject to flood depths of over 25 feet (Yuba County Water
Agency 2002a).
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The Feather and Yuba River levees were constructed over a long time span. Levees were
initially constructed in the 1800s. Many levee failures occurred, and the levees initially
constructed by local interests were eventually realigned and strengthened by the Corps.

As noted in the previous section, the existing levees are part of the joint federal and state SRFCP
and are called “project” levees. The SRFCP was initially authorized by Congress in 1917 and
subsequently reauthorized at different times. The levees were constructed and improved over
time with funds provided by the federal government, the State of California, and local interests.
The initial authorization was for the construction of levees that would contain the level of flows
experienced in the 1907/1909 floods. By about 1940, most of the levees along the Yuba and
Feather Rivers, except upstream from Honcut Creek, had been completed. The levee project was
accepted by the State of California in the 1950s.

In the area of the proposed levee setback, the levees along the south bank of the Yuba River, east
bank of the Feather River, and north bank of the Bear River are within an easement obtained by
the State of California through the Sacramento-San Joaquin Drainage District and are maintained
by RD 784. RD 784 encompasses an area of approximately 17,000 acres within Yuba County
and is roughly bounded by the community of Linda and the Yuba River to the north, State Route
(SR) 70 to the east, the Bear River to the south, and the Feather River to the west. Within its
watershed, RD 784 maintains 37 miles of levees. The levee operation and maintenance are
overseen by DWR, which inspects the levees and issues a biannual report. The report covers the
general condition of the levee, vegetation control, rodent control, and flood preparedness. The
report contains maintenance recommendations that are subsequently implemented by RD 784.

Levee Design

In general, the height of the levees in the project area ranges from 20 to 30 feet. The crown
width is approximately 20 feet or wider. The waterside slopes typically range from 3 horizontal
to 1 vertical (3H:1V) to 5H:1V. The landside slopes typically range from 2H:1V to 3H:1V. A
landside berm of variable height and width buttresses the left Feather River levee along broad
portions of the alignment between the mouth of the Yuba River and the mouth of the Bear River.
This is the alignment the Agency proposes to modify as part of the Y-FSFCP (Figure 2-4).

The Corps has designated rates of flow for the levied river channels that are considered to be
their safe carrying capacity. The levees were designed to pass these capacities, or “design
flows,” with three feet of freeboard (the vertical distance between the maximum water surface
and the top of the levee). Table 3-3, “Flood System Design Flows,” shows key design channel
capacities on the Feather and Yuba Rivers. Figure 3-2, “Principal Flood Control Facilities in the
Sacramento Valley,” shows the design flows for the channels throughout the SRFCP.
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Table 3-3
FLOOD SYSTEM DESIGN FLOWS
Channel Channel Capacity, or Design Flow (cfs)

Yuba River at Marysville 120,000-180,000
Feather River at Yuba City 210,000
Feather River below Yuba River 300,000
Bear River 40,000
Feather River below Bear River 320,000

Source: Yuba County Water Agency 2002a

The design flow for the Yuba River is represented as a range because of the influences of
backwater from the Feather River on Yuba River stage. The Yuba River levees are designed to
safely pass flows up to 180,000 cfs without freeboard encroachment when Feather River flows
are relatively low (i.e., less than 120,000 cfs). However, when Feather River flows are high (i.e.,
greater than 180,000 cfs), the Yuba River design flow is 120,000 cfs because higher Yuba River
flows, combined with the backwater effect from the Feather River, would result in freeboard
encroachment at the mouth of the Yuba River.

The Yuba River flow of 180,000 cfs has an approximately 1-in-150 annual exceedance
probability (AEP) (i.e., a 1/150, or 0.67 percent, probability of being exceeded in any year).
Feather River flows of 210,000 cfs above the Yuba River and 300,000 cfs below the Yuba River
have a 1-in-250 AEP and 1-in-150 AEP, respectively (Yuba County Water Agency 2002a,
2002b).

As shown in Table 3-3 and Figure 3-2, the combined capacity of the channels of the Feather and
Yuba Rivers upstream of the mouth of the Yuba River is greater than the capacity of the Feather
River channel downstream of the confluence. The flood system is therefore constrained by the
limited channel capacity of the Feather River below the Yuba River and below the Bear River.
To improve flood protection, either this capacity (300,000 cfs) must be increased or flows must
be reduced to this limit. Similarly, the combined capacity of the Bear River channel and the
Feather River channel above the Bear River is greater than that of the Feather River below the
Bear River mouth. Downstream of the Feather River, the Sacramento River Flood Control
System has a total capacity of about 600,000 cfs (480,000 cfs in the Yolo Bypass below the
Sacramento Weir and 500,000 cfs below Putah Creek, plus 110,000 cfs in the Sacramento
River). Flows from the Feather River, including the Yuba River, represent more than 50 percent
of the total capacity of the Sacramento River system. Therefore, any major increase in the
design flows (i.e., channel capacities) on the Feather River (without comparable levels of
improved storage/design upstream) could adversely affect flood protection in downstream areas
if design flows are not similarly increased in the downstream areas.
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Reservoir releases are governed by guidelines that provide target flow rates, or “objective”
flows, for downstream locations. The objective flows may differ from the design flows (channel
capacities) for specific channels (e.g., the Feather River above the Yuba River) because the
objectives are established in consideration of the contribution of each channel to the flows of the
system as a whole and the cumulative effect as flows pass downstream. Increasing channel
design capacities upstream in a system would not necessarily result in objective flow rates being
increased; flood control planning must always consider the additive effects of flows entering
downstream channels from different upstream areas and the limitations imposed by the
downstrearn channel capacities. Objective flow designations reflect this consideration.
Objective flows for the Yuba-Feather River system are described below under “Dam and
Reservoir Operations.”

Levee Stability and Corps Improvement Efforts

Historically, levees in the Yuba-Feather River system have been subject to recurring seepage
problems and periodic failures. One area of ongoing concern has been the 13.5 miles of the left
(cast) bank levee of the Feather River between the mouth of the Yuba River and the mouth of the
Bear River. '

Recent problems with this levee and attempted solutions are described here to illustrate the
nature of the challenge to flood control system managers. This part of the levee system is
proposed for modification as part of the proposed Y-FSFCP action, as described in Chapter 4.
The information that follows is summarized from Appendix E of the Agency’s report on
feasibility of the Y-FSFCP (Yuba County Water Agency 2003c).

The left bank levee of the Feather River in this reach has experienced recurring and serious
seepage problems during high river stages. Numerous boils and sinkholes have been observed
over the years; the approximate locations are shown in Figure 3-3, “Locations of Observed
Seepage and Boils Above Star Bend,” and Figure 3-4, “Locations of Observed Seepage and
Boils Below Star Bend.” These deficiencies and major modifications, reconstructions, and
upgrades implemented by the Corps include, but are not limited to, the following:

= Three relief wells were constructed in 1956 in the vicinity of RD 784°s Pump Station No.
3 at Plumas Lake to mitigate a large boil that was observed during the December 1955
flood.

=  Additional boils were detected during the February 1958 high water in the vicinity of
Pump Station No. 3 and in an area between Country Club Avenue and Anderson Avenue.
The largest boil was estimated to have transported 50 cubic yards of dark gray, very fine
sand. A series of cracks in the levee embankment indicated that the embankment may
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have settled as a result of the removal of material from the foundation. Six more relief
wells were installed in 1958 to mitigate the problem.

= Additional boils appeared near Pump Station No. 3 and the Country Club Avenue
location during the February 1963 high water. In response, the Corps enlarged landside
berms at both sites. A 500-foot-wide, 2,000-foot-long, 5-foot-high landside berm was
constructed immediately downstream of Broadway. A second landside berm, 5 feet high,
200 feet wide and 1,500 feet long, was constructed just downstream of the pump station
to address the boils.

v Despite these measures, several boils were observed during the February 1986 flood
between Anderson Avenue and Country Club Avenue and near Star Bend, and sinkholes
developed near Pump Station No. 3 in 1995. The levee failed just north of Country Club
Avenue in January 1997, and new sand boils developed at the southern end of the
landside berm near Pump Station No. 3, approximately 25 feet from the landside toe of
the levee.

The Corps has recently conducted two investigations of the effectiveness of the Yuba-Feather
levees to contain flood flows since the Yuba River levee failure in 1986. Both the 1986 and
1997 levee failures occurred when river levels were at or below design elevations.

The Corps’ first study, performed in the early 1990s, was an extensive evaluation and
reconstruction effort of the Yuba-Feather River levees, conducted as part of the Sacramento
River Flood Control System Evaluation Phase II Project (referred to as “System Evaluation™ or
“Phase II”). The project was conducted to determine whether the levees could provide the
original design level of flood protection. The report from this evaluation identified levee
deficiencies in several areas. In 1993, the Corps documented the required levee improvements in
its Design Memorandum, Sacramento River Flood Control Project, California, Marysville/Yuba
City Area, Phase II. The 1997 levee failure occurred at a SRFCP levee that was scheduled for
strengthening as a result of the Corps evaluation. Subsequently, the levee strengthening work
was completed, and the Corps has certified the levees as capable of safely containing the design
flows.

The extent of the System Evaluation (Phase II) project work between Shanghai Bend and the
Bear River is shown in Figure 3-5, “Reconstruction and Upgrades Completed and Proposed by
the U.S. Army Corps of Engineers.” The work included re-establishing the levee crest to its
original grades and installing a landside stability berm and drain north of Broadway, a 70-foot-
deep slurry wall along the waterside toe of the 3-mile-long reach of the levee from Broadway to
Star Bend, a shallower slurry wall through the crest of the levee along Feather River Boulevard
downstream of Star Bend, and a landside stability berm and drain south of Star Bend. In
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addition, the area referred to as the Site 7 Extension near RD 784’s Pump Station No. 2 (below
Star Bend) is slated to undergo remedial seepage-control measures, including the construction of
a landside seepage berm, 18 relief wells, and the relocation of the pump station about 150 feet to
the east.

The second Corps study was performed to determine whether there was a federal interest in
improving the level of protection provided by the levees beyond the original design level. This
study resulted in a feasibility report, Yuba River Basin Investigation, California, 1998, and is
referred to as the “Yuba River Basin Investigation” or, in short, the “Yuba Basin Project.” The
Corps recommended additional levee strengthening to raise the levee’s probable non-failure
point (PNP) (defined as the highest water level at which it is highly likely that the levee would
not fail). The work, also illustrated in Figure 3-5, would consist of extensions and/or additions to
the System Evaluation reconstruction work. Some of the Yuba Basin Project work (referred to
as “Section 104 Work™ in Figure 3-5) has already been completed in conjunction with the
System Evaluation work. Additional upgrades are under final design by the Corps; preliminary
plans indicate that the existing landside berm constructed as part of the System Evaluation would
be enlarged along significant portions of the levee system. The additional levee strengthening
recommended in this study was authorized for construction by Congress and was planned to go
to construction in 2003; however, Congress has not yet appropriated the funding for this work.

Levee improvements currently under construction reduce the risk of levee failure and flooding,
but the level of flood protection would still be inadequate even with these improvements.
Improved flood control is essential for the health, safety, and economic stability of area residents
and is of great local concermn.

Dam and Reservoir Operations
Flood Storage within the Yuba-Feather River System

There is both dedicated flood storage and incidental flood storage on both the Yuba and Feather
Rivers. New Bullards Bar Reservoir on the North Yuba River has a total capacity of 966,000 af;
of this total, as much as 170,000 af of storage is dedicated to flood storage during the
winter/spring flood season. Lake Oroville on the Feather River has a total capacity of 3,500,000
af; as much as 750,000 af of this total storage capacity is similarly dedicated to seasonal flood
storage. Lake Oroville intercepts runoff from the entire mountainous portion of the Feather
River watershed, but New Bullards Bar Reservoir captures flows from less than 40 percent of the
mountainous drainage basin of the Yuba River.

Incidental flood storage can also provide some regulation of flood flows when space 1s available
at the time of a storm. Incidental storage can also be created by surcharging reservoirs above the
level of their spillways. For example, in the 1997 flood about 17,000 af of surcharge occurred in
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Englebright Reservoir. Additionally, some storage incidentally occurs in the Yuba Goldfields, in
the vicinity of Daguerre Point Dam, as ponds and porous gravels fill with peak runoff.

Limitations of Reservoir Storage Capacity and Operating Flexibility

Flood control releases from the New Bullards Bar and Oroville dam-reservoir complexes are
governed by the operational flood control rules delineated by the Corps in the flood control
diagram and emergency spillway release diagram (ESRD) contained in the flood control manual
for each facility. The operational flood control rules dictate the amount of flood space that must
be made available based on time of year (and, in the case of Oroville, the seasonal accumulation
of precipitation on the reservoir drainage basin); they also provide criteria for determining the
required releases from the reservoirs for particular flood events.

Flood releases are governed by guidelines that provide the target (objective) flow rates for
downstream locations. In addition, criteria are provided for each reservoir that limit changes in
rates of reservoir outflow.

Early flood control planning by the Corps and the State of California, when the flood storage
reservation amounts for Lake Oroville and New Bullards Bar Reservoir were adopted by the U.S.
Congress, was based on the expectation that a third dam and reservoir would be constructed on
the Jower Yuba River. The proposed reservoir, Marysville Reservoir, was planned to provide an
additional 260,000 af of flood storage space. Had it been constructed, this reservoir would have
controlled essentially all runoff from the Yuba River Basin. However, Marysville Reservoir was
never constructed and is not expected to be constructed. As a result, the flows of the Middle and
South Yuba Rivers present a special challenge in operations of the system. These rivers are
essentially uncontrolled from a flood control perspective and can generate flows of such large
magnitude that objective downstream flow capacities can be exceeded unless timely reductions
in outflows from Lake Oroville and New Bullards Bar Reservoir can offset the rapid increase in
flows from these drainages. '

Control of the system is additionally challenged by the fact that the objective flow of the Yuba
River depends on the flow in the Feather River above the Yuba River. The objective for the
Yuba River is to control flow to not more than 120,000 cfs when the flow in the Feather River is
180,000 cfs, so that the combined flow will not exceed 300,000 cfs. If the flow in the Feather
River above the Yuba River is 120,000 cfs or less, the flow in the Yuba River can be as much as
180,000 cfs.

In addition, the Yuba-Feather River flood protection system presents a unique challenge among
flood control systems in California in that DWR’s releases from Lake Oroville and the Agency’s
releases from New Bullards Bar Reservoir must be controlled so that combined flows do not
exceed a maximum flow requirement at two common control points, which are approximately
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0.1 mile and 15 miles downstream of the confluence of the Yuba and Feather Rivers. Success in
protecting the Yuba City-Marysville area and valuable low-lying agricultural lands in Sutter and
Yuba Counties from flooding depends on the objective flows not being exceeded at these points.
Miscalculations can result in disastrous consequences, including loss of life and extensive
economic damages. On the one hand, flows that exceed the requirement could lead to levee
overtopping. Alternatively, early under-utilization of floodway capacity during a flood event
could result in greater reservoir surcharge. This would necessitate subsequent reservoir releases
that could overtop levees in situations that were avoidable if floodway capacity had been used
more efficiently earlier in the flood event.

Finally, the situation is complicated by the fact that the reservoir releases have long travel times
to the control points, which are expected to vary with flow conditions, resulting in uncertainty in
downstream flow predictions. The travel times are estimated at 16-24 hours from Oroville Dam
to the Yuba City gage and 8-12 hours from New Bullards Bar Dam to the confluence. The large
ranges of these estimates serve as indication of the present degree of uncertainty associated with
operating this flood control system {Yuba County Water Agency 2003e).

These conditions make the coordinated operation of ILake Oroville and New Bullards Bar
Reservoir the most difficult in California and the most dependent on good forecasting and
management of river flows.

The following sections describe the Oroville and New Bullards Bar facilities and the
complexities of their interrelated operating criteria.

Oroville Dam-Reservoir Complex
Facilities

Lake Oroville captures runoff from a 3,611-square-mile watershed (see Figure 2-2). At elevation
900 feet mean sea level (msi)l, the reservoir provides a full pool with 3,538,000 af of storage, up
to 750,000 af of which is required for flood control. The reservoir encompasses 15,800 acres at
this elevation. The sills of the flood control outlets are at elevation 813.6 feet. The outlets have
eight 17.6-foot-wide by 33-foot-high top-seal radial gates. The emergency spillway at Oroville
Dam is 1,730 feet long and has a crest elevation of 901 feet msl. Thermalito Afterbay is
downstream from Oroville Dam. It has 45,000 af of storage space for regulation of power
releases from Oroville Dam.

i

Elevations cited in this report are referenced to mean sea level (msl) and are based on the 1929 National Geodetic
Vertical Datum.
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Operations

The operational flood control rules for Oroville Dam and Reservoir are delineated by the Corps
in the Oroville Dam and Reservoir Flood Control Manual (U.S. Army Corps of Engineers 1970).
The flood control diagram and ESRD contained in that manual together govern the flood control
releases from Lake Oroville. The operational flood rules dictate the amount of flood space that
is required to be made available and provide criteria for determining outflows from Lake
Oroville during a flood event. Flood releases are governed by a set of guidelines that provide
target flow rates at the following downstream locations:

= Feather River above the Yuba River at the Yuba City gage,
= Feather River below the Yuba River, and
= Feather River below the Bear River at the Nicolaus gage.

The amount of flood control space required in Lake Oroville is a function of the time of year and
the seasonal accumulation of precipitation on the reservoir drainage basin. During the peak
flood season (October 15 to March 31), the required flood control space varies between 375,000
and 750,000 af, depending on the accumulated precipitation parameter prescribed in the flood
control manual. No flood space is required from June 15 to September 15. The amount of
required flood space is ramped up between September 15 and October 15 and is ramped down
between March 31 and June 15.

There are several sets of restrictions on Oroville Dam releases. The first constraint on outflows
from Lake Oroville is a maximum outflow rate of 150,000 cfs. The second constraint on
outflows is the 180,000-cfs flow target for the Feather River above the Yuba River at the Yuba
City gage. However, in practice, this rarely constrains the Oroville operation because the
combined contributions of local inflow to the Feather River between Oroville and Yuba City
(from Honcut Creek and local accretions) would have to be 30,000 cfs for Lake Oroville outflow
to be limited to less than 150,000 cfs.

The next downstream condition that potentially limits the outflow from Lake Oroville is the
300,000-cts Feather River target flow below the Yuba River. Regulating Lake Oroville outflows
to meet this requirement implies knowledge of the flow in the Yuba River at its mouth. This
means that Lake Oroville operations must rely on a forecast of the Yuba River flow at
Marysville, which consists of the New Bullards Bar outflow and the unregulated South and
Middle Yuba River flows. The flow at the mouth of the Yuba River must exceed 120,000 cfs
betore Oroville operations are affected. The final condition that potentially limits Lake Oroville
outflow is the 320,000-cfs target flow for the Feather River below the Bear River, at the Nicolaus

gage.
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Two other important conditions governing Lake Oroville flood control outflows are limitations
on increases and decreases in the rate of change of outflow. Specifically, these conditions
require that the outflow not be increased by more than 10,000 cfs or decreased by more than
5,000 cfs in any two-hour period. The maximum rate-of-decrease criterion is the more
influential of these two for large flood events. In some cases, the level of flow in the Yuba River
calls for cutbacks in releases from Oroville Dam that greatly exceed the reductions allowed by
the criterion for decreasing rate of change. This situation could potentially cause downstream
levee system failures because Lake Oroville outflows cannot be cut back rapidly enough to meet
target flows downstream. To operate with this severe restriction in reducing Lake Oroville
outflows (5,000 cfs in any two-hour period) and still meet downstream objectives, it is probably
necessary to operate for a target flow less than 300,000 cfs below the Yuba River (Yuba County
Water Agency 2002b). '

The emergency spillway at Oroville Dam was designed to pass a flood with a peak inflow of
718,000 cfs, yielding an outflow of 623,200 cfs operating with the use of the flood control
diagram and ESRD (Yuba County Water Agency 2002b). The ESRD computes a required
release from Oroville based on the elevation and rate of rise of the reservoir. The ESRD
becomes active when it specifies a release that is larger than the release specified by the flood
control diagram. It is important to note that the ESRD was formulated with the assumption that
the Marysville Dam would be constructed on the Yuba River. If Marysville Reservoir had been
constructed as planned, flows entering the Feather River from the Yuba River could be
controlled to approximately 120,000 cfs during major flood events. DBecause Marysville
Reservoir has not been constructed, however, a large portion of the Yuba River flow is
unregulated, and the Yuba River contribution to the Feather River can exceed 200,000 cfs during
flood events. Qutflows from Lake Oroville must be reduced to avoid exceeding the flow target
downstream of Marysville-Yuba City under such a condition. The reduced outflows result in
greater rates of rise in Lake Oroville levels. Consequently, the ESRD, which was designed
assuming the smaller projected Yuba River contribution of approximately 120,000 cfs, activates
sooner than necessary and dictates a larger emergency release than should be required (Yuba
County Water Agency 2002b).

New Bullards Bar Dam and Reservoir
Facilities

New Bullards Bar Dam and Reservoir is the principal flood control feature of the Agency’s Yuba
River Development Project. The multipurpose Yuba River Development Project provides
regulated water for flood control, water conservation and supply, fisheries enhancement
(instream flow and temperature enhancement), hydroelectric power generation, and recreation.
The operation of all project units is coordinated to give consideration to conservation of water
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supplies, flood control, maintenance of fish, and generation of dependable and usable
hydroelectric energy.

In addition to New Bullards Bar Dam and Reservoir on the North Yuba River, the principal
features of the Yuba River Development Project include the 4.7-mile-long New Colgate Power
Tunnel, 0.7-mile-long penstock, and New Colgate Powerhouse; the Narrows 2 Powerhouse at
Englebright Dam; diversion facilities, including Our House Dam on the Middle Yuba River, the
Lohman Ridge Tunnel, Log Cabin Dam on Oregon Creek, and the Camptonville Tunnel, which
jointly divert waters from the Middle Yuba River and Oregon Creek into New Bullards Bar
Reservoir; and the South Yuba Canal, which diverts water from the Yuba River at Daguerre
Point Dam. Regulated irrigation water is also diverted to the north Yuba County area at
Daguerre Point Dam through local district facilities. The locations of project features on the
Yuba River are shown in Figure 2-1.

New Bullards Bar Dam, a variable-radius and variable thickness concrete arch dam, was
constructed between 1966 and 1970. The maximum crest height is 645 feet and the crest length
is 2,320 feet. The dam impounds New Bullards Bar Reservoir, which captures runoff from a
watershed of approximately 490 square miles (see Figure 2-2). At elevation 1,956 feet msl, the
reservoir provides a full pool of 960,000 af of storage, up to 170,000 af of which is reserved for
flood control during the flood season. The reservoir encompasses 4,790 acres at this elevation.

As noted earlier, although New Bullards Bar Reservoir provides the only significant flood space
in the Yuba River Basin, it captures runoff from less than 40 percent of the total Yuba River
drainage area (approximately 490 square miles of the total Yuba River drainage area of more
than 1,330 square miles at Marysville). This means that more than 60 percent of the Yuba River
drainage area is unregulated.

Releases from New Bullards Bar Reservoir are controlled through a low-level dam outlet works,
a power intake structure, and a spillway. The low-level outlet works has an intake at elevation
1,452.5 feet. Its discharges are limited to a maximum of 1,250 cfs and are not used for flood
operations. The power intake structure has two intake levels, one at elevation 1,627.5 feet and
the other at elevation 1,808 feet that feed into a single penstock. The penstock transitions to the
24,600-foot-long New Colgate power tunnel, which supplies water under pressure to the 315-
megawatt New Colgate Powerhouse. Nominal discharge capacity of the power intake is 3,500
cfs.

Flood control releases are made from the existing spillway structure, located in the left abutment
of the dam. This structure consists of a 104-foot-high spillway and ogee weir controlled by three
30-foot-wide by 53-foot-high radial gates (also referred to as tainter gates). The spillway chute
is 106 feet wide and 430 feet long and terminates in a flip bucket structure with its invert at
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elevation 1,742 feet. The spillway crest (i.e., the bottom of the flood control outlet) is at
elevation 1,902 feet, which is 16 feet lower than the bottom of the flood pool space. The storage
volume between these two elevations is 68,000 af. This configuration limits the potential to
release water early in a storm event (i.e., before the flood pool has filled substantially) in
response to a forecasted large, rapid flood inflow. Although the discharge capacity of the
existing outlet is 124,000 cfs when the water level is at the top of the flood pool (elevation 1,956
feet), the discharge capacity is only 19,000 cfs when the reservoir level is at the bottom of the
flood pool (elevation 1,918 feet). Therefore, even after the reservoir stage reaches the flood pool
elevation of 1,918 feet, the limited release capability makes it impossible to quickly evacuate
flood storage space to capture rapid inflow from a major storm.

Operations

The operational flood control rules for New Bullards Dam and Reservoir as prescribed by the
Corps are contained in the New Bullards Bar Reservoir Flood Control Manual (U.S. Army Corps
of Engineers 1972). The flood control diagram and ESRD contained in the flood control manual
together govern the flood control releases from New Bullards Bar Reservoir. The operational
flood rules dictate the amount of flood space that is required seasonally. The flood control
regulations are used to determine the required release from New Bullards Bar Reservoir for a
particular flood event. Flood releases are govermned by a release schedule and are subject to
downstream flow limitations at the mouth of the Yuba River and criteria governing the rate of
change of releases.

The amount of flood control space required in New Bullards Bar Reservoir varies according to
the time of the year. During the peak flood season of November 1 to March 31, the required
flood control space is a constant 170,000 af. No flood control space is required from June 1 to
September 15. The amount of required space is ramped up between September 15 and
November 1 and is ramped down between March 31 and June 1.

The maximum prescribed outflow (i.e., outflow objective) from New Bullards Bar Reservoir is
50,000 cfs. The flood control diagram specifies that during a flood event, releases up to the
maximum rate of inflow to the reservoir may be made, provided downstream limitations on
flows are observed. The downstream limitations are specified as follows: flows are not to
exceed 120,000 cfs in the Yuba River at Marysville when concurrent Feather River flows are
“high” and are not to exceed 180,000 cfs when concurrent Feather River flows are “low.” The
flood control diagram does not specify definitions for “high” and “low.” The flood control
diagram also states that releases from the reservoir may not be changed by more than 5,000 cfs
per hour.
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During emergencies, spillway operations must be made in accordance with the ESRD; the
required releases are determined using the ESRD based on a combination of reservoir elevation
and rate of rise of reservoir elevation.

AVAILABLE DATA AND RELEVANT MODELS

Real-time operations of Lake Oroville and New Bullards Bar Reservoir depend on the
hydrologic forecasts for California made by the NWS California-Nevada River Forecast Center
(CNRFC) in Sacramento. The CNRFC forecasts river stages and flows based on reservoir
outflows and unregulated flows. The flood forecasting approach used by the CNRFC for the
Yuba-Feather River system considers:

s Lake Oroville inflow and scheduled outflows, which are used to forecast downstream
flows;

a  New Bullards Bar Reservoir inflow and scheduled outflows;

= Englebright Dam inflows, consisting of the unregulated Middle and South Yuba Rivers
plus New Bullards Bar observed or scheduled releases;

»  Yuba River flows between the Marysville gage and Englebright Reservoir;
= the Feather River flow at Gridley and at Yuba City;
=  Camp Far West Reservoir inflow and outflow; and

» the Feather River flow at Nicolaus, which includes the backwater effect from Fremont
‘Weir on the Sacramento River.

According to information provided by the CNRFC, the Feather River Basin has about 40
precipitation gages, of which approximately half report temperature; about ten snow water-
content gages; two reservoir stage gages; and up to 20 river stage gages with real-time reporting
capability that are used by the CNRFC for forecasting flows in the Feather River Basin. More
real-time gages are operated in the basin, for example by Pacific Gas & Electric Company
(PG&E), but the NWS has no agreement for real-time data exchange to allow access to these
data (Yuba County Water Agency 2003e).

In addition to the data listed above, several hydrology and channel-routing models are used to
forecast hydrologic conditions in the Yuba-Feather system, and others are under development.
The following description summarizes information on the relevant models provided in Appendix
G, Forecast-Coordinated Operations, of the Agency’s report on feasibility of the Y-FSFCP
(Yuba County Water Agency 2003¢). See this document for more complete descriptions.
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The NWS CNRFC uses the Sacramento Secil Moisture Accounting Model] to forecast reservoir
inflow to Lake Oroville and New Bullards Bar Reservoir and flows from the local areas in the
bulleted list above. The model includes a snowmelt component for both the Oroville Basin and
the New Bullards Bar Basin. The model does not include a component for estimating forecast
uncertainty. The CNRFC is currently evaluating methods of including such estimates in
modeling. Through the Advanced Hydrologic Prediction Services research and development
program in its Office of Hydrologic Development, NWS is also developing an Ensemble
Streamflow Prediction (ESP) program as part of its River Forecast System. NWS anticipates
applying the program to the Yuba-Feather system in fiscal year 2009.

In addition, DWR is applying the U.S. Geological Survey (USGS) Precipitation-Runoff
Modeling System hydrology model to the basin above Lake Oroville to evaluate the potential for
its use in water supply forecasting, including its suitability for use in the ESP program, but it
does not appear to be under consideration for real-time flood forecasting.

To model channel routing (i.e., the movement of flood waves downstream) in the Yuba-Feather
system, the CNRFC uses the “lag and k” hydrologic routing technique. This is an approximate
and limited technique.

As part of the Sacramento and San Joaquin River Basins Comprehensive Study (Comprehensive
Study) (U.S. Army Corps of Engineers 2002), the Corps Sacramento District has applied the
UNET unsteady flow routing model to the Yuba-Feather system. The upstream boundary on the
Feather River is the Honcut Creek confluence, and on the Yuba River, it is Englebright Dam.
The downstream boundary is the Sacramento-San Joaquin River Delta. Another version of this
model, which incorporates new survey information, has been implemented. The Corps is
considering replacing the UNET model with the newer HEC-RAS model. MBK Engineers, for
this Y-FSFCP study, recalibrated the earlier version of the Corps UNET model and extended the
Feather River model upstream to Thermalito Reservoir. This revised model was then calibrated
to the 1997 flood. Because of MBK’s work, there has been some debate about the travel times
from Lake Oroville and New Bullards Bar Reservoir to the confluence of the Yuba and Feather
Rivers. A well-calibrated unsteady flow routing model, with accurate inputs, should predict
travel times with much greater accuracy.

It does not appear that any of the existing unsteady flow routing models are configured to
adequately forecast flows and stages at the control points for the Yuba-Feather system and to
meet the needs of emergency managers. The upstream boundaries do not encompass Oroville
and New Bullards Bar Dams, real-time backwater influences of the Feather River from the Sutter
Bypass and from the confluence of the Feather and Sacramento Rivers are not included, and
features such as levees and bridges are not appropriately represented in the model. The
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capabilities and limitations of these models are described in Appendix G, Forecast-Coordinated
Operations, of the Agency’s report on feasibility of the Y-FSFCP.

In general, improved methods and tools are needed to enhance the collection and processing of
real-time data, provide for reliable and accurate forecasting of downstream flow conditions,
provide a simulation capability for exploring alternative reservoir release scenarios to improve
planning, and maximize coordination opportunities between operators of the two reservoirs and
between reservolr operators and emergency response managers.

The Corps, in a letter dated August 28, 2002, clarifying operating rules for Oroville and New
Bullards Bar Dams, acknowledged that more effective Yuba-Feather flood control operations
will require better coordinated operation of Lake Oroville and New Bullards Bar Reservoir, with
the operators of both reservoirs being responsible for maintaining flows at or below objective
flow criteria at control points, and with consideration given to: (1)} differences in drainage basin
characteristics, reservoir inflow rates, reservoir flood control capacities, and requirements in the
Corps’ reservoir flood control regulations; (2) the key role of the “vast amount of uncontrolled
runoff” from about 60 percent of Yuba River Basin; and (3) forecast uncertainties. The Corps
recognizes the potential for improving the operational efficiency between the two reservoirs and
encourages and supports “further operations analysis between these two reservoirs, such as
operational risk analysis for release priorities and forecast-based operations” (Charlton, pers.
comm., 2002).

StMMARY OF FLOOD CONTROL CHALLENGES

The successful flood control operation of the Yuba-Feather River reservoir and levee system
requires:

® astrong and well-maintained levee system,
= additional flood storage capacity and flexibility to make releases early in storms,
® reservoir operation decisions made in a timely and well-coordinated manner,

= flood forecasts that provide dam operators with an understanding of both the actual flows
and the potential flows that the system might experience for any given flood, and

= coordinated emergency response capabilities.

The Agency recognizes that an effective supplemental flood control approach must attempt to
meet all of these needs.
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The existing levee system is plagued by structural problems and its reliability under higher flows
is a subject of ongoing concern. While reservoir operations can limit peak flow releases, the
levees remain the “last line of defense.” The integrity of the levee system has been brought forth
by the public as the key to flood management in the Yuba-Feather River Basin. Flood managers
agree that structurally sound levees remain a critical component of the overall flood management
system.

Releases from New Bullards Bar Reservoir and Lake Oroville must meet the operational flood
control rules established by the Corps, which govern storage, releases, and downstream objective
flows. Contributions of flows from the largely uncontrolled Middle and South Yuba Rivers
present a special challenge to the reservoir operators’ ability to make releases according to the
prescribed criteria and still maintain flows below the downstream targets (i.e., objective flows).

Measures that would improve the early flood release capability and the effective flood storage
capacity of New Bullards Bar Reservoir and/or Lake Oroville would improve flood control
operations. The current policy for New Bullards Bar and Oroville operations is to base flood
control releases on the minimum space requirements specified in the Corps’ flood control
manuals and actual inflow to the reservoirs. This means that flood releases typically are not
made until flood storage space in the reservoirs is less than the Corps-specified flood space. This
policy limits the potential flood control benefit of making flood releases in anticipation of a large
flood. The Corps requirements do not preclude releasing stored water before required to do so
by the flood control rules (i.e., releasing before the water level has risen to the bottom of the
Corps-mandated flood pool), and Lake Oroville and New Bullards Bar Reservoirs have operated
informally using a pre-release strategy, but this strategy has not been a formal operating policy.
The available tools for measuring, interpreting, and communicating real-time information within
the system are not sufficient to support an optimal coordinated pre-release strategy at this time.

Because the Marysville Dam will not be built in the foreseeable future, if ever, the operational
challenge of meeting downstream flow objectives during flood events must be met without the
certainty that regulation from this reservoir would have provided.

Given these operational constraints, other measures must be found to better manage Feather and
Yuba River flows during flood events. The Agency recognizes that reliable emergency flood
response for the system depends on improved forecasting of downstream flow conditions and
more coordinated regulation of reservoir releases to reduce stresses on the levee system and the
potential for system failures. In addition to improving flood operation procedures, there is an
opportunity to better integrate emergency managers into the flow of available information on
flood operations, and conversely, to better integrate the requirements for effective emergency
action plans into reservoir operating procedures.
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