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EXHIBIT B
Project Operations and Resource Utilization

1.0 Introduction

The Yuba County Water Agency (YCWA or YCWA) has prepared this Exhibit B, Project
Operations and Resource Utilization, as part of its application for a new license from the Federal
Energy Regulatory Commission (FERC) for the Yuba River Development Project (Project),
FERC Project No. 2246. This exhibit is prepared in conformance with Title 18 of the Code of
Federal Regulations (C.F.R.), Subchapter B (Regulations Under the Federal Power Act), Part 4
(Licenses, Permits, Exemptions and Determination of Project Costs), Subpart F (Application for
a New License Major Project — Existing Dam). In particular, this Exhibit B conforms to the
regulations in 18 C.F.R. § 4.51(C), and describes Project operations as proposed by YCWA in
this application for new license. As a reference, 18 C.F.R. § 4.51(c) states:

Exhibit B is a statement of project operation and resource utilization. If the project includes more than one dam with
associated facilities, the information must be provided separately for each such discrete development. The exhibit
must contain:

(1) A statement whether operation of the powerplant will be manual or automatic, an estimate of the annual plant
factor, and a statement of how the project will be operated during adverse, mean, and high water years,

(2) An estimate of the dependable capacity and average annual energy production in kilowatt-hours (or a
mechanical equivalent), supported by the following data:

(i) The minimum, mean, and maximum recorded flows in cubic feet per second of the stream or other body of
water at the powerplant intake or point of diversion, with a specification of any adjustment made for
evaporation, leakage, minimum flow releases (including duration of releases), or other reductions in
available flow, monthly flow duration curves indicating the period of record and the gauging stations used
in deriving the curves, and a specification of the period of critical stream flow used to determine the
dependable capacity,

(i) An area-capacity curve showing the gross storage capacity and usable storage capacity of the
impoundment, with a rule curve showing the proposed operation of the impoundment and how the usable
storage capacity is to be utilized,;

(iii) The estimated minimum and maximum hydraulic capacity of the powerplant (maximum flow through the
powerplant) in cubic feet per second;
(iv) A tailwater rating curve; and

(v) A curve showing powerplant capability versus head and specifying maximum, normal, and minimum
heads.

(3) A statement, with load curves and tabular data, if necessary, of the manner in which the power generated at the
project is to be utilized, including the amount of power to be used on-site, if any, the amount of power to be
sold, and the identity of any proposed purchasers; and

(4) A statement of the applicant’s plans, if any, for future development of the project or of any other existing or
proposed water power project on the stream or other body of water, indicating the approximate location and
estimated installed capacity of the proposed developments.
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Besides this introductory section, this Exhibit B includes 7 sections. Section 2.0 gives an
overview of existing Project operations.  Section 3.0 describes historical hydrology
representative of the Project area. Section 4.0 describes operations planning and forecasting.
Section 5.0 summarizes regulatory and contractual operating constraints of the Project. Section
6.0 describes project operations for each development. Section 7.0 describes YCWA'’s proposed
operations. Section 8.0 includes a list of references cited.

See Exhibit A for a description of Project facilities and features, Exhibit C for a construction
history and a construction schedule, Exhibit D for a description of Project costs and financing,
and Exhibit E for a discussion of potential environmental effects and YCWA'’s proposed
resource management measures. Project design drawings and Project maps are included in
Exhibit F and G, respectively. Exhibit H contains a detailed description of the need for the
electricity provided by the Project, the availability of electrical energy alternatives and other
miscellaneous information.

All elevation data in this exhibit are in National Geodetic Vertical Datum of 1929 (NGVD 29)
unless otherwise specified.

2.0 Project Overview

The existing Project consists of three developments — New Colgate, New Bullards Bar Minimum
Flow and Narrows 2 — which, in total, include: one main dam; two diversion dams; four water
tunnels; three powerhouses with associated switchyards with a combined capacity of 361.9
megawatts (MW); and appurtenant facilities and structures, including recreation facilities, gages
and roads.

The Project, constructed and operated by YCWA, is a multiple-use project that provides flood
control, power generation, irrigation, recreation, and protection and enhancement of fish and
wildlife. It includes Our House and Log Cabin diversion dams, New Bullards Bar Dam and
Reservoir, New Colgate Powerhouse and Narrows 2 Powerhouse.

Total usable storage capacity of the Project is 966,103 acre-feet (ac-ft). New Bullards Bar
Reservoir, the Project’s largest reservoir, operates as a storage reservoir to capture rain and
snowmelt during the winter and spring months and are slowly drawn down through summer and
fall months, releasing water for power generation, irrigation and domestic consumption purposes.
Consequently, New Bullards Bar Reservoir reaches its peak storage at the end of the spring
runoff season, and then is gradually drawn down as storage is released to the Yuba River.
Releases are made through both the New Bullards Bar Minimum Flow Powerhouse at the base of
the dam to the North Yuba River and through the New Colgate Power Tunnel and the New
Colgate Powerhouse on the Yuba River. The reservoir usually reaches its lowest elevation in
early to mid-winter. The annual drawdown in normal water years is about 90 ft. The reservoir
does not undergo significant daily changes in elevation.

New Bullards Bar Reservoir is used to provide irrigation water supply to about 90,000 acres (ac)
of farmland in western Yuba County. Releases of water from storage are made through the
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spring and summer to provide flows diverted at USACE’s Daguerre Point Dam at river mile
(RM) 11.6 on the Yuba River. Water is released from storage in the fall for diversion at
USACE’s Daguerre Point Dam for rice stubble decomposition and waterfowl habitat.

New Bullards Bar Reservoir is also the main flood control facility for the Yuba River area.
170,000 ac-ft of storage capacity, or approximately 23-percent of the usable capacity of the
reservoir, is reserved from September 15 through March 31 for flood protection purposes.

In addition to providing flood protection, power and downstream water supply, YCWA pumps
water directly from the New Bullards Bar Reservoir to supply water to the Cottage Creek Water
Treatment Plant for Project recreation uses. Pumping averages approximately 6 ac-ft per year.
This relatively small volume of pumping does not affect Project operations.

2.1 Use of YCWA'’s Water Balance/Operations Model in Exhibit B

YCWA has operated the Project since 1970. However, Project operations have changed through
time. Therefore, in some cases historical operations information (e.g., flows, storage and
generation) may not provide the best picture of current existing conditions. To better describe
existing operations over a range of hydrologic conditions, YCWA developed the Yuba River
Development Project Water Balance/Operations Model (Operations Model).*

Current project operations are simulated using historical inflows to the Project from water year
(WY) 1970 through WY 2010 to simulate a 41-year long record of what flows throughout the
system would have been if existing infrastructure and regulations had been in place for the full
period of record.

A comparison of the results of the Operations Model run and historical operations yields similar,
but different results. The difference is primarily due to changes in regulatory conditions and
changes in agricultural water supply demand. Because of these factors, direct comparison of No
Action Alternative and Historical Operations is not a relevant comparison. These two factors are
further discussed below.

2.1.1 Changes in Regulatory Conditions

The existing conditions Operations Model run uses as input existing regulatory conditions for
Project operations. These regulatory conditions include YCWA'’s water rights, the initial FERC
license and amendments, the U.S. Army Corps of Engineers (USACE) Flood Control Manual,
agreements with Pacific Gas & Electric Company (PG&E), agreements with the California
Department of Fish and Wildlife (Cal Fish and Wildlife) and the Lower Yuba River Accord
(Yuba Accord).

! The Operations Model, including various runs, is provided in Exhibit E, Appendix E6, of YCWA’s Application for New
License.
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While the majority of the regulatory conditions affecting Project operations have not changed
throughout the simulated period of record, the Yuba River Accord is a fairly recent change and
has a substantial effect on overall Project operations. The Project was operated according to the
Yuba Accord requirements in 2006 and 2007, as pilot projects, and the California State Water
Resource Control Board (SWRCB) incorporated the Yuba Accord into YCWA'’s water rights in
2008 (SWRCB 2008). Accordingly, historical Project operations from 2006 through 2010
reflected the Yuba Accord.

Prior to 2006, Project operations included a wide range of regulatory conditions and operational
agreements that are no longer relevant for Project operations, including the following:

e Prior to 1986, when infrastructure to deliver surface water to the southern parts of the
county was completed, power generation was a major factor in the seasonal operations of
New Bullards Bar Dam and Reservoir. Historical New Bullards Bar Reservoir storage
during this period was subject to substantial annual variations, since there was not as
much need to preserve storage for water supply reliability.

e YCWA conducted single-year water transfers in 1987, 1988, 1989, 1990, 1991, 1992,
1994, 1997, 2001, 2002, 2003, 2004, 2005, 2006 and 2007. These single-year transfers
were individually approved by the SWRCB and were each scheduled according to the
hydrology of the individual years.

e In 2001, the SWRCB (2003) issued Decision 1644 (revised and re-issued as Revised
Decision 1644 in 2003) adding flow requirements on the Yuba River at Marysville and
Smartsville to YCWA'’s water rights.

2.1.2 Water Delivery Demand

YCWA annual surface water irrigation demands have changed substantially since 1970 due to
both the addition of lands for surface water irrigation and changes in land use. Additionally,
many of the YCWA member units have participated in groundwater substitution transfers, where
they elect to pump groundwater for irrigation and allow the surface water they would otherwise
have received, to be released for subsequent use by entities outside of the Yuba River watershed.
These combinations of factors have precluded the use of historical irrigation records as a
representative demand for simulation. Accordingly, YCWA developed a synthetic demand,
based on land use and applied water factors, for use in Operations Model.2

3.0 Hvydrology

3.1 General

The Project is located in the Yuba River Basin and drains approximately 1,339 square miles (sq
mi) (USGS 2004) of the western slope of the Sierra Nevada mountains, including portions of

2 A complete description of the agricultural diversion demand timeseries is included in Attachment 2-2A to the Water
Balance/Operations Model, Technical Memorandum 2-2.
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Sierra, Placer, Yuba and Nevada counties. The Yuba River is a tributary of the Feather River,
which in turn is a tributary of the Sacramento River. The basin rises from an elevation of about
88 ft to about 8,590 ft. From 1901 through 2005, the annual unimpaired flow at the United
States Geological Survey’s (USGS) Smartsville Gage on the Yuba River has ranged from a high
of 4,930,000 ac-ft in 1982 to a low of 370,000 ac-ft in 1977, with an average of about 2,370,000
ac-ft per year.® In general, basin runoff is nearly equally divided between runoff from rainfall
during October through March and runoff from snowmelt during April through September.

Upper basins of the Middle Yuba and South Yuba rivers have been extensively developed for
hydroelectric power generation and consumptive uses by the Nevada Irrigation District (NID)
and PG&E. Total storage capacity of about 307,000 ac-ft on the Middle Yuba and South Yuba
rivers and associated diversion facilities enable both NID and PG&E to export approximately
410,000 ac-ft per year from the Yuba River Basin to the Bear River and American River basins.
In addition, the South Feather Water and Power Agency exports an average of about 70,000 ac-ft
per year from Slate Creek (a tributary to the North Yuba River) to the Feather River Basin.
While these upper basins lie outside of the Project study area, their operations can significantly
reduce the water supply available to the Project, particularly during dry and critical water years.

3.2 Climate

The Yuba River basin has dry, warm summers with little to no precipitation and cool, wet
winters with moderate to heavy precipitation; usually in the form of snow above elevation 5,000
ft. Annual temperatures in the Project Area* range from below zero degrees Fahrenheit (°F) to
above 100°F.

Average-annual precipitation data obtained from the California Department of Water Resources
(DWR), Division of Flood Management, California Data Exchange Center (CDEC) stations in
the Project basin ranges from approximately 20.55 inches near Marysville, California, at
elevation 88 ft, to approximately 58.35 inches near Camptonville, California at elevation 2,503
ft. Monthly average precipitation for Camptonville and Marysville stations are provided in Table
3.2-1.

Table 3.2-1. Average-monthly precipitation in the vicinity of the Yuba River Development Project.

Average-Monthly Precipitation (inches)
Month City of Camptonville City of Marysville
January 11.71 4.55
February 9.1 3.42
March 7.86 2.4
April 4.78 1.65

The forecasted seasonal unimpaired flow at Smartsville is estimated each year by DWR and reported monthly in Bulletin 120,
Water Conditions in California. The unimpaired flow at Smartsville controls YCWA contractual delivery obligations to senior
water right holders on the Yuba River downstream of Narrows 2 Powerhouse, and is used to calculate the Yuba River Index
(YRI), defined in RD-1644, and the North Yuba Index (NY1), defined in the Yuba Accord.

For the purposes of this document, “Project Area” is defined as the area within the FERC Project Boundary and the land
immediately surrounding the FERC Project Boundary (i.e., within about 0.25-mi of the FERC Project Boundary) and includes
Project-affected reaches between facilities and downstream to the next major water controlling feature or structure.

Draft — December 2013 Application for a New License Exhibit B — Project Operations

©2013, Yuba County Water Agency Page B-5



Yuba County Water Agency
Yuba River Development Project
FERC Project No. 2246

Table 3.2-1. (continued)

Average-Monthly Precipitation (inches)

Month City of Camptonville City of Marysville
May 2.37 0.44
June 0.75 0.24
July 0.13 0.07

August 0.17 0.1

September 0.66 0.31
October 3.58 1.3
November 7.02 2.7
December 10.22 3.37
Yearly 58.35 20.55
3.3 Hydrologic Records

There are 16 active USGS flow and reservoir gaging stations in the Project Area: 1 reservoir
(elevation or storage) gaging station; 12 stream flow gaging stations; 3 tunnel and canal gages;
and 1 powerhouse flow gaging stations. There are also 4 additional gages within the Project
Area that include valuable historical information about the operations of the Project. Table 3.3-1
summarizes physical information such as location, elevation, and period of record for each
USGS gage within the Project area. Table 3.3-2 summarizes USGS flow gage data, such as
mean annual flows and maximum- and minimum-recorded flows (USGS 1992).
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Table 3.3-1. Descriptions of United States Geological Survey stream, canal, tunnel and powerhouse flow and reservoir storage gages in
the Yuba River watersheds near the Project for USGS period of record.

USGS Gage Name Comment Location Elevation Drainage Period of Period of
Gage No. g (ft) (sg mi) Record Start | Record End
RIVER FLOW GAGES
11408850 | M YubaR Nr NA N/A N/A 136 8/1/1967 9/30/1989
Camptonville CA
Natural flow of stream affected by Jackson
Meadows Reservoir (station 11407800), Milton—
Bowman Tunnel (station 11408000), which diverts
. . upstream from station to Bowman Lake (station On right bank, 300 ft
Middle Yuba River - - 1957.51
11408880 Below Our House Dam. 11415500), and_ Loh_man Ridge Tunnel (station downstream fror_n Our House (NGVD 145 10/1/1968 Present
Near Camptonville, CA 11408870), which diverts 300 ft upstream to Dam, and 4.0 mi southeast of 1929)
' Oregon Creek and then to New Bullards Bar Camptonville
Reservoir (station 11413515) via Camptonville
Tunnel (station 11409350). Other small diversions
upstream from station.
On left bank, 500 ft
downstream from Log Cabin 2930
11409300 | Oregon CA Camptonville |, Dam, 670 ft upstream from | {0y 23 10/1/1967 9/30/2000
CA High Point Ravine, and 1.1
) 1929)
mi southwest of
Camptonville
Lohman Ridge Tunnel (station 11408870) diverts
water into the basin from the Middle Yuba River. Ei)c?vsisztt rt;z?:’f?grg flf o Cabin
Oregon Creek Below Log | Camptonville Tunnel (station 11409350), Dam. 670 ft u strearﬁq from 1,912.73
11409400 Cabin Dam, Near maximum capacity, about 1,000 ft¥/s, 520 ft e Ps (NGVD 29.1 9/1/1968 Present
- - . High Point Ravine, and 1.1
Camptonville, CA upstream, diverts water out of the basin to New mi southwest of 1929)
Bullards Bar Reservoir (station 11413515); Camptonville
diversion began October 1968. P
On right bank, 200 ft
downstream from St. 2453
North Yuba River Below | Records good. Several small diversions upstream Catherine Creek, 3.1 mi ’
11413000 Goodyears Bar, CA from station for irrigation and mining. southwest of Goodyears Bar, gr;;ag\)m 250 10/01/1930 Present
and 6.4 mi southwest of
Downieville
Slate Creek Tunnel (station 11413250) diverts up dO:erlgltqrtegzﬂ;;ogrgod]ic\t/ersion
Slate Creek Below to 900 ft¥/s from Slate Creek Reservoir, capacity, dam. 0.2 mi unstream from 3,570
11413300 Diversion Dam, Near 223 ac-ft, at diversion dam 300 ft upstream, to Sly Fené havinepand 45 mi (NGVD 494 10/01/1960 Present
Strawberry Valley, CA Creek Reservoir (station 11395400). Diversion Y ' ' 1929)
- northeast of town of
began in February 1962.
Strawberry Valley.
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Table 3.3-1. (continued)

and for irrigation.

USGS - Elevation Drainage Period of Period of
Gage No. Gage Name Comment Location (ft) (sq mi) Record Start | Record End
RIVER FLOW GAGES (continued)
Flow regulated by New Bullards Bar Reservoir
(station 11413515) since 1969. Prior to 1969, flow | On right bank, at old Colgate
North Yuba River Below | regulated by Bullards Bar Reservoir (usable Dam, 0.2 mi downstream 1,350
11413520 New Bullards Bar Dam, capacity, 31,500 ac-ft). New Colgate Powerhouse from New Bullards Bar Dam, | (NGVD 489 8/13/1966 9/30/2004
Near North San Juan, CA | (station 11413510) diverts at New Bullards Bar and 2.5 mi northwest of 1929)
Dam 0.2 mi upstream. Records include flow over North San Juan.
New Bullards Bar Reservoir spillway.
Flow regulated by Lake Spaulding, Fordyce Lake, ?(;]Olitﬂubg?rt;rtrmjf()r gerz Ezrs’h
South Yuba River At and Bowman Lake (stations 11414140, 11414090, Creek Op 9 mi downstream 1,060
11417500 Jones Bar, Near Grass and 11415500) and many smaller reservoirs. from b rid ge on State (NGVD 308 10/01/1940 Present
Valley, CA Diversions into and out of basin for several - . 1929)
powerhouses and for irrigation Highway 49, and 5 mi
) northwest of Grass Valley.
Diversions up to 1,800 ft3/s (see stations
11413250, 11414190, and 11414200) out of basin
for power and irrigation upstream from station. .
v . Flow regulation by Lake Spaulding (station On right bank, 2,000 ft .
uba River Below 11414140), Jackson Meadows and New Bullards downstream from Englebright | 278.68
11418000 Englebright Dam, Near ' - Dam, 0.5 mi upstream from (NGVD 1,108 10/01/1941 Present
Smartsville. CA Bar Resgrvmrs (statl_ons 11_40_7809 and 1141351_5), Deer Creek. and 2.3 mi 1929)
' Englebright Reservoir beginning in 1941, capacity northeast of’ Smartsville
54,339.8 ac-ft (revised), Bowman and Fordyce '
Lakes (stations 11415500 and 11414090), and
many smaller reservoirs.
Natural flow of stream is affected by Scotts Flat
Reservoir beginning in 1949, usable capacity,
26,300 ac-ft, increased to 49,000 ac-ft in July
Deer Creek Near 196.4; I_Deer Creek Reserv_oir, capacity 1’.400 ac-ft ggr:\e?oziry; ’rgg((j) {)triL:jpgS(:r%az)n 630 (NGVD
11418500 Smartsville. CA beginning 1949; Lake Wildwood, capacity 3,840 mi upstream from moutH a{nd 1929) 84.6 10/01/1935 Present
' ac-ft beginning in 1970, power developments and 2 mi "
S I . mi northeast of Smartsville.
diversion for irrigation. At times water from South
Yuba River is diverted to Deer Creek and water
from Deer Creek is diverted to Bear River.
11421000 Yuba River Near sFiIr?(\:Ael 53?135:;(115%/9’,\';\:\3 lig\l/leariao:Sol?haerrl?eessz:,err\\/lc(;ilrrs. Ofnl\l/left bar_‘ﬁ’ 4'2(;“;) northeast ZN(935VD 1339 10/01/1943 P
Marysville, CA Many diversions upstream from station for power 3 arysvitie, and 5> mi ( ! resent
ownstream from Dry Creek 1929)
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Englebright Dam CA

USGS - Elevation Drainage Period of Period of
Gage No. Gage Name Comment Location (ft) (sq mi) Record Start | Record End
RIVER FLOW GAGES (cont.)
No records computed above 10.0 ft¥/s. Flow
regulated by New Bullards Bar Reservoir (station
11413515) since 1969. Prior to 1969, flow
regulated by Bullards Bar Reservoir (usable
capacity 31,500 ac-ft). New Colgate Powerhouse
North Yuba River Low (station 11413510) diverts at [\Ievy Bullards Bar On right bank 0.2 mi
11413517 Flow Release Below D_am 0.2 mi upstream. Water is diverted to Fe_ather downgtream from dam, and
New Bullards Bar Dam River Basin through Sl_ate Creek Tunn_el (station 2.7 mi north\{vest' of North 1,350 489 10/01/2004 Present
CA ' 11413250). Camptonville Tunnel (station San Juan which is on State
11409350) diverts water from Middle Yuba River Highway 49.
to New Bullards Bar Reservoir. Prior to October
2004, data published with New Bullards Bar
Reservoir spillway as North Yuba River
downstream of New Bullards Bar Dam (station
11413520).
TUNNEL AND CANAL FLOW GAGES
Lohman Ridge Tunnel At | Tunnel diverts water from Middle Yuba River to At tunnel intake at Our House | 2,014.77
11408870 Intake, Near New Bullards Bar Reservoir (station 11413515) Dam, and 4.0 mi southeast of | (NGVD N/A 10/01/1988 Present
Camptonville, CA for power development. Camptonville 1929)
POWERHOUSE FLOW GAGES
Water is diverted to Oregon Creek from the
Camptonville Tunnel At ?gt':t?(l)i Ifgggi%r;hgggﬂ]uﬁ?g:% Ridge Tunnel At tunnel intake, at Log 1,952.00
11409350 Intake, Near . - : Cabin Dam, 1.0 mi southwest | (NGVD N/A 10/01/1988 Present
Camptonville, CA Camptonville Tunnel diverts water from Oregon of town of Camptonville 1929)
' Creek to New Bullards Bar Reservoir (station
11413515) for power generation
On right bank, 30 ft upstream
Slate Creek Tunnel Near Tunnel diverts water from Slate Creek to Sly g?g;kd'g%rsrxnudztrpeggsf:it;
11413250 Strawberry Valley, CA Creek Reservoir (station 11395400) for power E  0-o Miup - N/A N/A 10/01/1962 Present
development, eney Ravine, and 4.5 mi
northeast of town of
Strawberry Valley.
Narrows PH No 2 Bl
11417980 Englebright Dam CA N/A N/A N/A N/A 10/01/1970 9/30/2011
11417970 | NarrowsNo1PH A N/A N/A N/A N/A 10/01/1974 9/30/2011
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Table 3.3-1. (continued)

USGS - Elevation Drainage Period of Period of
Gage No. Gage Name Comment Location (ft) (sq mi) Record Start | Record End
POWERHOUSE FLOW GAGES (continued)
Water is diverted from North Yuba River at New
Bullards Bar Reservoir (station 11413515). | At powerhouse, on right bank
New Colgate Powerplant Colgate Pow_erhouge was rebuilt ('juring' the 1970 | of Yuba River, 0.3 'mi
11413510 Near Erench Corral. CA water year with an increased capacity. Prior to Oct. | upstream  from  Dobbins | N/A N/A 10/01/1966 Present
' 31, 1973, Browns Valley Ditch diverted up to 10 | Creek, and 2.3 mi northwest
ft3/s at times from the head of the penstock for use | of French Corral
in irrigation.
RESERVOIR STORAGE GAGES
Reservoir is formed by concrete-arch dam with a
concrete-sidehill spillway. Spill controlled by three
30-ft by 53-ft radial gates. Storage began in
January 1969. Usable capacity, 727,380 ac-ft,
between elevations 1,732.0 ft, minimum power
pool and 1,956.0 ft, normal gross pool. Dead In center of dam on North
New Bullards Bar storage, 234,000 ac-ft. Total capacity at normal Yuba River, 2.2 mi upstream 1,965
11413515 Reservoir Near North gross pool, 961,400 ac-ft, elevation, 1,956.0 ft. from Middle Yuba River, and | (NGVD 489 1/14/1969 Present
San Juan, CA Water is released to New Colgate Powerhouse 2.4 mi northwest of North 1929)
(station 11413510) through a tunnel at the dam. San Juan
Water is diverted into the reservoir from Middle
Yuba River via Lohman Ridge Tunnel to Oregon
Creek then via Camptonville Tunnel (stations
11408870 and 11409350). Records, excluding
extremes, represent total contents at 2400 hours.
Reservoir is formed by a concrete arch dam, 1,142
ft long and 260 ft tall, completed in 1941 by the
Army Corps of Engineers, water storage began the
same year. Gross pool is 70,000 ac-ft, usable
storage, 45,000 ac-ft between elevation of spill lip, . .
Harry L. Englebright 527 ft and elevation of intake to Narrows g} Irr;;?:\?otior wg rgorrrw“rlughsttia;nnl? 527 (NGVD
11417950 Lake near Smartsville, Powerplant No. 1 (station 11417970); 450 ft. p L P . 1,108 10/01/1973 9/30/2001
) A - rom Deer Creek and 2.7 mi 1929)
CA Reservoir receives inflow from North, Middle and northeast of Smartsville
South Forks of Yuba River which are regulated '
releases except during spill conditions. Dam has
no low-level outlet except water that is released
through Narrows Powerplant Nos. 1 and 2 (station
11417980).

N/A = Not Available

Exhibit B — Project Operations
Page B-10

Application for a New License
©2013, Yuba County Water Agency

Draft — December 2013



Yuba County Water Agency
Yuba River Development Project

FERC Project No. 2246

Table 3.3-2. Summary of hydrologic data from USGS stream, canal, tunnel and powerhouse flow gages in the Yuba River watersheds

near the Project for USGS period of record.

USGS Gage Mean Annual (cfs) Mean Monthly (cfs) Mean Daily (cfs) Instantaneous (cfs)
Gage Gage Name Mean Median Highest Lowest Highest Lowest Highest Lowest Highest Lowest
Number g ear ear month month date date date date
y y
RIVER FLOW GAGES
M Yuba R Nr Camptonville 779 37 2,038 7 16,800 11 47,000
11408850 CA 332 186 1982) | (1977) (Feb) (Aug) (17 Feb 1986) | (17 Aug1977) | (1Jan1g97) | VA
Middle Yuba River Below Our
11408880 House Dam, Near 127 37 (1592619) (15(757) %ﬁﬁf (JZn) @ 3256010597) (10 s 1982) | (2 Jza7r}510s;)97) NIA
Camptonville, CA
) 146 5 664 1 3,730 053 5170
11409300 | Oregon C A Camptonville CA | 69 20 1e82) | @977 (Feb) (Periodic) | (1Jan1997) | (15 Aug1997) | (1Jan1997) | VA
Oregon Creek Below Log 0.34 6400
: 128 4 617 1 5340
11409400 Cabin Dam, Near 27 11 I (18 Sept (17 Feb N.JA
Camptomilie, CA (1969) (1977) (Feb) (Periodic) | (17 Feb 1986) 1673) 1o80)
) 60
North Yuba River Below 1,566 141 4,526 67 29,600 45,500
11413000 | oodyears Bar, CA 29 424 1982 | @977) (Jan) (Aug) @ian1997) | GEPITD  o panggry | NA
Slate Creek Below Diversion
352 10 1,415 4 12,100 03 17,300
11413300 ) Dam, Near Strawberry Valley, | 102 17 1982) | (1976) (Feb) (Aug) (13an1997) | (4Mar1962) | (LJan1997) | NA
North Yuba River Below New 91,600
1,560 5 8,990 2 48,200 0.4 '
11413520 g:r??ﬁ?&mm' Near North | 290 26 1%7) | @977) (Jan) (Periodic) | (19 Feb 1986) | (5 Nov 1966) (Zlgaic NIA
: 1 53,600
South Yuba River At Jones 1,135 43 4,865 1 30,300 '
11417500 | 5ot Near Grass Valley, CA 431 200 (1995) | (1977) (3an) (Sept) (2 Jan 1977) (ﬁ%fjft (Zl“ggfc NIA
) ) 171,000
Yuba River Below Englebright 5,251 414 22,351 41 13,4000 0 ’
11418000 | pom Near Smartsville, CA 2449 | 1853 | ggoy | (977) (3an) (Nov) (23an1997) | (Periodic) (2136'33" NIA
: 16,000
Deer Creek Near Smartsville, 327 5 1,418 0 10,200 0 '
11418500 | oo 122 27 ae83) | @977) (Jan) (Periodic) | (17 Feb1986) | (5 Aug1977) (3%)(')353" NIA
) ) 180,000
Yuba River Near Marysville, 5,818 229 26,180 31 140,000 15 ’
11421000 | oo 2419 | 1490 1 ey | (ae77) (Jan) ) (23an'1997) |  (Periodic) (21‘;(23" NIA
North Yuba River Low Flow
11413517 7 6 6 8 10 5
Release below New Bullards 7 6 Periodic Periodic Periodic Periodic 17 Mar 2004 19 Mar 2011 N/A N/A
Bar Dam, CA
TUNNEL AND CANAL FLOW GAGES
) 850
Lohman Ridge Tunnel At 377 72 789 0 0
11408870 Intake, Near Camptonville, CA 180 92 (2011) (2001) (May) (Periodic) (22%3@ (Periodic) NIA NIA
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Table 3.3-2. (continued)
USGS Gage Mean Annual (cfs) Mean Monthly (cfs) Mean Daily (cfs) Instantaneous (cfs)
Gage Gage Name Mean Median Highest Lowest Highest Lowest Highest Lowest Highest Lowest
Number g (year) (year) (month) (month) (date) (date) (date) (date)
TUNNEL AND CANAL FLOW GAGES (continued)
Camptonville Tunnel At 448 76 908 0 1,090 0
11409350 Intake, Near Camptonville, CA 224 101 (2011) (1994) (Apr) (Periodic) (25 Mar 1989) (Periodic) NIA N/A
Slate Creek Tunnel Near 209 0 690 0 863 0
11418250 | grawberry Valley, CA 101 24 (1995) (1977) (Apr) (Periodic) | (6 Apr1963) | (Periodic) NIA N/A
POWERHOUSE FLOW GAGES
Narrows Ph No 2 BI 2,855 122 3,620 0 4,650 0
11417980 | £ oiebright Dam CA 1634 | L1757 | ({gg3) (1977) (Jan) (Periodic) | (15Jan1978) |  (Periodic) NIA N/A
Narrows No 1 Ph A 628 38 821 0 916 0
11417970 | £ iebright Dam CA 308 272 (1982) (1994) (Oct) (Periodic) | (250ct1989) |  (Periodic) NIA N/A
New Colgate Powerplant Near 2,686 233 3,629 0 4,200 0
1418510 | ronch Corral, CA 1402 | 1410 | Jogq (1969) (Jun) (Periodic) | (2Jun1971) | (Periodic) NIA N/A

N/A = Not Available
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3.4 Basin Transfers and Diversions

The Project includes one in-basin transfer and three out-of-basin transfers. An in-basin transfer
is a bypass or diversion of water by a man-made conduit from a natural stream segment to
another location within the original stream’s water course. An out-of-basin transfer is a bypass
or diversion of water by a man-made conduit from a natural stream segment to another location

within a different water course. YCWA'’s in-basin and out-of-basin transfers are summarized in
Table 3.4-1.

Table 3.4-1. In-basin transfers associated with the Project.

Conduit Maximum Powerhouse
Name Flow (cfs) From To Downstream of Diversion
IN-BASIN TRANSFER
Narrows 2 Tunnel | 3,400 | Englebright Reservoir | Yuba River Narrows 2
OUT-OF-BASIN TRANSFERS

Lohman Ridge Tunnel | 860 Middle Yuba River Oregon Creek Narrows 2

Camptonville Tunnel 1,100 Oregon Creek El::;rl?/gil:ards Bar New Bullards Bar Minimum Flow

New Colgate Tunnel 3,400 North Yuba River Yuba River New Colgate
3.5 Typical Dry, Normal and Wet Years

FERC regulations require that an applicant describe project operation in typical adverse (dry),
mean (normal) and high (wet) water years. YCWA has selected the dry, normal and wet water
years based on the 90-, 50- and 10-percent exceedance for unimpaired annual runoff in the Yuba
River at Smartsville as estimated by the DWR for the period from WY 1970 through WY 2010.
DWR’s historical annual unimpaired Water Year Runoff for this location are shown
chronologically in Figure 3.5-1 and ranked by water year from driest to wettest in Figure 3.5-2.

6,000
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Volume (TAF)
w
o
o
o

Water Year

Figure 3.5-1. Yuba River at Smartsville unimpaired runoff from WY 1970 through WY 2010.
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Figure 3.5-2. Yuba River at Smarstville water year unimpaired runoff ranked in order of
increasing runoff from 1970 through 2010.

For purposes of this Exhibit B, 2001 is considered the typical dry WY, 2005 is considered the
typical normal WY, and 1998 is considered the typical wet WY,

3.6 Relicensing Hydrologic Records

The Project Relicensing Hydrology and Power Generation Data digital versatile disc , included
in Technical Memorandum 2-2, Water Balance/Operations Model, Attachment 2-2F, Hydrology
DVD (YCWA 2013a), contains the Existing Condition hydrological data. Please see Exhibit E,
Section 3.3.02 for a summary of regulated hydrologic statistics for the Existing Condition within
the Project Vicinity (YCWA 2013b).

4.0 Operations Planning and Forecasting

Project operation can be dramatically different in certain seasons depending on current and
forecasted water year conditions. The expected volume and timing of runoff dictates Project
operation in late winter and spring. New Bullards Bar Reservoir is operated to capture runoff
from snowmelt for recreation, irrigation, domestic water supply and power generation, while
meeting applicable minimum flow and other regulatory and contractual operating requirements.

Hydrologic and hydraulic operations planning for the Project is implemented to manage basin
runoff throughout the WY for irrigation, municipal water supply, recreation and power
generation. The Project utilizes storage capacity within New Bullards Bar Reservoir to store
spring runoff that occurs during the snowmelt season. To provide additional perspective
regarding the amount of runoff that is available as spring snowmelt, the April-July unimpaired
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runoff in the Yuba River is 42.5 percent of the full water-year unimpaired runoff, based on the
50-year average® from WY 1951 through 2000. This stored water is gradually released during
summer and fall to augment stream flows, provide hydroelectric generation, and to meet
consumptive water demands. New Bullards Bar Reservoir is generally operated in accordance
with unofficial target storage curves to achieve reservoir levels and storage capacity that
manages the available water effectively.

Operation planning forecasting for the Project is completed by YCWA. Monthly snow surveys
in the Project watershed are performed during winter months, and, combined with snow course
data from DWR’s, provide information to YCWA'’s hydrologists who use the data to develop
runoff forecast models. In addition, YCWA uses larger scale snowmelt runoff forecasts
generated by DWR in the form of Bulletin 120 Forecasts. These data are used to determine best
operational practices.

YCWA uses monthly precipitation and runoff data to schedule energy needs, flow releases and
water demands for the Project as inputs into a forecasting model. Using this forecasting model,
YCWA develops a water management plan in order to achieve end-of-month storage targets for
New Bullards Bar Reservoir.

Weekly and daily operation of the Project is prioritized for facility and public safety, regulatory
compliance, and to balance irrigation and domestic consumptive water demands with power
generation. The Project is also operated to comply with YCWA’s existing water rights licenses
and permits.

4.1 Dry, Normal, and Wet Year Reservoir Operations

While there are hydrological year-type-dependent minimum flows throughout the Project area,
Project operations are largely driven in all year-types by minimum flows and agricultural water
supply demands on the Yuba River below the Narrows 2 Powerhouse. In all years, New
Bullards Bar Reservoir makes releases from storage to supplement flows from the Middle Yuba
and South Yuba rivers, Oregon Creek, and other tributaries to Englebright Reservoir to ensure
adequate supply is available for release to meet downstream objectives along the Yuba River
from either the Narrows 1 or Narrows 2 Powerhouses.

In relatively wet years, releases from New Bullards Bar Reservoir to meet minimum flows and
agricultural water supply demands on the Yuba River below the Narrows 2 Powerhouse could
result in high New Bullards Bar Reservoir storage; if storage is sufficiently high so that it
encroaches into the New Bullards Bar Reservoir flood reservation space, as defined by the
USACE (USACE 1972), New Bullards Bar Reservoir would make releases through the New
Bullards Bar Reservoir spillway to ensure no water was stored within the flood reservation
space. When flood management is not a consideration, either because storage is not encroached
in the flood reservation space, or it is outside of period of flood concern (September through
April), releases from New Bullards Bar Reservoir during relatively wet periods are made to

° As measured by DWR at the “Yuba River near Smartsville plus Deer Creek” calculation point.
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manage storage within the reservoir. While there are not strict rule curves for New Bullards Bar
Reservoir storage, YCWA generally operates throughout the summer for a maximum storage of
650,000 ac-ft at the end of September. The 650,000 ac-ft storage target ensures adequate storage
for the following year in case of extreme drought yet generally results in manageable releases to
provide preferable habitat for anadromous fish throughout the summer in the Yuba River below
the Narrows 2 Powerhouse.

In normal years, YCWA operates New Bullards Bar Reservoir very similarly to wet years;
inflow to New Bullards Bar is such that, even in normal years, releases are driven by storage
management concerns rather than for meeting minimum flows on the Yuba River below the
Narrows 2 Powerhouse. Spill avoidance at New Bullards Bar Reservoir is generally is not a
concern during normal years, but New Bullards Bar Reservoir releases may take into
consideration the possibility of spill at Englebright Dam, and, if New Bullards Bar Reservoir
storage allows for it, releases from New Bullards Bar Reservoir through the New Colgate
Powerhouse are often reduced in anticipation of a storm event that would cause a brief increase
in flow on the Middle Yuba and South Yuba Rivers and potentially create a spill at Englebright
Dam. Otherwise, New Bullards Bar Reservoir releases in normal years are determined to
manage storage throughout the spring and summer so reservoir storage peaks in the late spring,
and then reaches approximately 650,000 ac-ft at the end of September.

In relatively dry years, Project operations are generally to meet minimum flows on the Yuba
River below the Narrows 2 Powerhouse and to provide for agricultural water supply for
diversions in the vicinity of Daguerre Point Dam. New Bullards Bar Reservoir releases through
the New Colgate Powerhouse are determined so that there is sufficient volume within
Englebright Reservoir to supplement Middle Yuba and South Yuba River inflow to make the
appropriate releases from either the Narrows 1 or Narrows 2 powerhouses. The end-of-
September storage target of 650,000 ac-ft rarely affects Project operations in dry years, but, if
projected end-of-September New Bullards Bar storage is sufficiently low (below approximately
450,000 ac-ft), reductions in the current year’s agricultural water supply could be implemented
to ensure adequate storage in New Bullards Bar Reservoir to meet the following year’s minimum
flows and a portion of the following year’s agricultural water supply demand.

Modeled elevation curves and flow duration curves are presented in Section 6.0 as a means to
characterize the operation of the Project’s reservoirs and powerhouses during typical dry, normal
and wet years.

4.2 Operations, Maintenance, Inspection, and Access

Ongoing Project maintenance includes testing gates and valves at the dams and intakes
throughout the year, when impact to Project operations can be minimized. All spill gates are
operated in the spring and fall, consistent with the Division of Safety of Dams gate operation
certificates. FERC requires annual testing of the gates and valve-testing every 5 years, but
YCWA also operates gates and valves are operated at least once every 3 years for water rights
purposes at each location and YCWA tests their large valves annually. Often, gates and valves
are operated more frequently consistent with normal operating procedures.
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YCWA typically conducts annual maintenance on the powerhouses during the fall (September
through November), when consumptive water and power demand are generally low. Each
powerhouse is taken out of service for approximately 1 to 3 weeks on staggered schedule.
Maintenance includes inspections of equipment in the powerhouse and switchyard and may
include replacing parts and calibrating components. Annual maintenance does not typically
require a reservoir drawdown, but downstream Project operations can be affected by certain
outages.

The only Project spillway gates are at New Bullards Bar Dam. New Bullards Bar Dam spillway
gates are inspected annually to check items including functionality and structural integrity.
Functional checks are conducted annually, while inspections take place in the summer, after
flood season use, and in the fall prior to flood season use. New Bullards Bar Dam’s spillway can
be accessed by various means throughout the year. Walking access from above the New
Bullards Bar Dam spillway is accomplished via Marysville Road. Stairways and adits within the
dam allow walking access to the north side of the spillway. Access to the surface of the spillway
is accomplished through the gate opening once the reservoir elevation has dropped below the
spillcrest. Climbing access can also be gained from the bottom of New Bullards Bar Dam.

YCWA obtains access to Project facilities over a number of roads, including those which fall
under the jurisdiction of the Forest Service. Licensee and the Forest Service are in consultation
regarding maintenance and responsibility for these roads. The Forest Service roads that access
various Project features are either included in a Road Maintenance Agreement or under a Special
Use Permit.

5.0 Regulatory/Contractual Operating Constraints

5.1 Conditions in Current FERC License

The existing FERC license includes 60 articles. Of these, Licensee considers 19 articles (articles
28, 29, 30, 35, 36, 41, 42, 43, 44, 48, 50, 51, 52, 58, 60, 62, 65, 66, and 67), “expired” or “out of
date” because each pertains to a construction activity that has been completed, a filing related to
a construction activity that has been completed, or another activity that has been completed. As
a result, the existing license contains 41 “active” articles. Of these, Articles 33, 34, 40, and 46
are more germane to Project operations than the other 37 articles. Each of these is provided
below as it appears in the existing FERC License.

Article 33.  The Licensee shall maintain the following minimum
streamflow schedules for maintenance of fish life in the several streams

listed:
(2) 1
Flow (cfs)
(2) Stream April 15 to June 15 | June 16 to April 14
Middle Yuba (below Hour House Diversion) 50 30
Oregon Creek (below Log Cabin Diversion) 12 8
North Yuba (below New Colgate Diversion) 5 5

1 Or natural flow, whichever is less. Maximum 24-hour fluctuations of plus or minus 10 percent are permitted
for flows in Middle Yuba below Hour House Diversion and in Oregon Creek below Log Cabin Diversion.

Draft — December 2013 Application for a New License Project Operation
©2013, Yuba County Water Agency Page B-17



Yuba County Water Agency
Yuba River Development Project
FERC Project No. 2246

(b)
Flow (cfs)" Measurement
(b) Stream Jan. 1to Jul. 1to Oct. 1 to Point
Jun. 30 Sept. 30 Dec. 31

Over the crest of

Yuba River Daguerre Point
(below Daguerre Dam) 245 70 400 Dam and through

fishway

11 Provided that these flows shall be in addition to releases made to satisfy existing downstream water rights.

(c)

Water releases for fish life as specified in paragraphs (a) and (b) of this
article shall be subject to the following reduction in any critical dry year,
defined as a water year for which the April 1 forecast of the California
Department of Water Resources predicts that streamflow in the Yuba
River at Smartsville be 50 percent or less of normal:

Yuba River at Smartsville Reduction in Water
streamflow forecast Releases for Fish Life,
percent of normal Percent
50 15
45 20
40 or less 30

Project Operation
Page B-18

However, in no event shall releases for fish life below Daguerre Point
Dam be reduced to less than 70 cfs. The critical dry year provisions herein
shall be effective from the time the aforesaid forecast is available until the
April 1 forecast of the following year.

(d)
In addition to maintaining winter minimum water releases for fish life in
Yuba River below Daguerre Point Dam, as specified in paragraphs (b) and

(c) of this article, the Licensee shall maintain uniform and continuous
releases from Englebright Dam within the limits of the following
schedule:

Period Releases (cfs)1 Measurement Point
Oct. 16 to 31 600-1,050
November 600-700 New gaging station to be built
December 600-1,400 downstream from the two Narrows
Jan. 1t0 15 1,000-1,850 powerhouses.
Jan. 16 to Mar. 31 600
Provided that:

A. Variations from this schedule are permissible during emergencies, uncontrollable flood flows, and critical
dry year curtailments.

B. With the exception of emergencies, releases required by U.S. Army Corps of Engineers flood control criteria,
releases required to maintain a flood control buffer or for other flood control purposes, bypasses of uncontrolled
flows into Englebright Reservoir, uncontrolled spilling, or uncontrolled flows of tributary streams downstream
of Englebright Dam, Licensee shall make reasonable efforts to operate New Bullards Bar Reservoir and
Englebright Reservoir to avoid fluctuations in the flow of the lower Yuba River downstream of Englebright
Dam, and daily changes in project operations affecting releases or bypasses of flow from Englebright Dam shall
be continuously measured at the USGS gage at Smartsville, and shall be made in accordance with the following
conditions:

Application for a New License
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i.  Project releases or bypasses that increase streamflow downstream of Englebright Dam shall not exceed
a rate of change of more than 500 cfs per hour.

ii.  Project releases or bypasses that reduce streamflow downstream of Englebright Dam shall be gradual
and, over the course of any 24-hour period, shall not be reduced below 70 percent of the prior day's
average flow release or bypass flow.

iii. Once the daily project release or bypass level is achieved, fluctuations in the streamflow level
downstream of Englebright Dam due to changes in project operations shall not vary up or down by
more than 15 percent of the average daily flow.

iv.  During the period from September 15 to October 31, the licensee shall not reduce the flow downstream
of Englebright Dam to less than 55 percent of the maximum five-day average release or bypass level
that has occurred during that September 15 to October 31 period or the minimum streamflow
requirement that would otherwise apply, whichever is greater.

v.  During the period from November 1 to March 31, the licensee shall not reduce the flow downstream of
Englebright Dam to less than the minimum streamflow release or bypass established under (iv) above;
or 65 percent of the maximum five-day average flow release or bypass that has occurred during that
November 1 to March 31 period; or the minimum streamflow requirement that would otherwise apply,
whichever is greater.

Article 34. The Licensee shall maintain a minimum pool in New Bullards Bar
Reservoir at Elevation 1,730 ft.

Article 40. Consistent with the primary purpose of the power intakes in the New
Bullards Bar Dam, the Licensee shall operate, within limits of the project, the
multiple-level power intakes in New Bullards Dam to provide water of suitable
quality in the Yuba River downstream from the New Narrows Power Plant for the
production of anadromous fish as may be prescribed by the Commission upon the
recommendations of the Director of the CDFG and the USFWS.

Article 46. The Licensee shall operate the project reservoirs for flood control in
accordance with rules prescribed by the secretary of the Army, such rules to be
specified in a formal agreement between the Licensee and the District Engineer,
U.S. Army Engineers District, Sacramento, California. Said agreement shall be
subject to review from time to time at the request of either party; provided,
however, that a different procedure of review may be prescribed by formal
agreement.

With regards to Article 46, YCWA operates New Bullards Bar Reservoir from September 16 to
May 31 to comply with Part 208 “Flood Control Regulations, New Bullards Bar Dam and
Reservoir, North Yuba River, California,” pursuant to Section 7 of the Flood Control Act of 1944
(58 Stat. 890). Under the contract between the United States and YCWA that was entered into
on May 9, 1966, YCWA agreed to reserve in New Bullards Bar Reservoir 170,000 ac-ft of
storage space for flood control in accordance with rules and regulations enumerated in Appendix
A of the Report on Reservoir Regulation for Flood Control (USACE 1972). The seasonal flood
storage space allocation schedule is presented in Table 5.1-1 (specified values are for the end of
each month).

Table 5.1-1. New Bullards Bar Reservoir flood storage space allocation in thousands of acre-feet.

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Storage Allocation 170 170 170 170 170 170 70 0 0 0 0 56
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In addition to reservation of flood control space in New Bullards Bar Reservoir, the flood control
regulations include rules governing ramping rates as well as target maximum flows in the Yuba
River downstream of Englebright Dam and in the Feather River downstream of the confluence
with the Yuba River.

YCWA also coordinates operations with PG&E’s Narrows 1 Powerhouse downstream of
Englebright Dam to use storage in Englebright Reservoir to capture winter storm freshets and
reduce storm flows on the Yuba River. This operation is accomplished by evacuating storage
space in Englebright Reservoir in anticipation of storm peak flows.

5.2 Measures in Other Licenses, Agreements and Contracts that
Affect Operations

In addition to the current FERC license requirements, licenses, agreements and contracts include
various streamflow-related requirements, which are summarized below. These licenses,
agreements and contracts, and terms and conditions in them, affect Project operations, but are not
part of the existing FERC license.

521 Lower Yuba River Accord (no expiration date in SWRCB Corrected Order
Water Right 2008-0014)

In 2005, YCWA and 16 other interested parties signed memoranda of understanding that specify
the terms of the Lower Yuba River Accord (Yuba Accord), a comprehensive, consensus-based
program to protect and enhance aquatic habitat in the Yuba River downstream of Englebright
Dam. Following environmental review, YCWA and parties executed the following four
agreements in 2007, which together comprise the Yuba Accord: 1) the Lower Yuba River
Fisheries Agreement, which specifies the Yuba Accord’s lower Yuba River minimum
streamflows and creates a detailed fisheries monitoring and evaluation program; 2) the Water
Purchase Agreement, under which CDWR purchases water from YCWA, some of which is
provided by the Yuba Accord’s minimum streamflows, for CALFED’s® Environmental Water
Account and State Water Project and Central Valley Project contractors; 3) the Conjunctive Use
Agreements with seven of YCWA’s member units, which specify the terms of the Yuba
Accord’s groundwater conjunctive-use program; and 4) amendments to the 1966 Power Purchase
Contract between YCWA and PG&E.

The Yuba Accord was developed by a multi-agency resource team, including representatives
from NMFS, USFWS, CDFG, and a group of Non-Governmental Organizations (NGOs). Yuba
Accord flow schedules 1 and 2 were developed to optimize habitat conditions for anadromous
fish during high flow years. Schedule 6 flow schedules were developed to create the best habitat
conditions for these fish that are possible during very low flow years, considering available water
supplies and competing demands. Flow schedules 3, 4 and 5 then were developed by the
resource team by using available water supplies to create habitat conditions during the months

® An interagency committee with management and regulatory responsibility for Bay-Delta Estuary.
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when additional flows (over Schedule 6 amounts) will provide the greatest benefits. The Yuba
Accord also specifies requirements for “conference years,” which are the very driest years, and
are predicted to occur approximately one percent of the time.

YCWA has been operating the Project to implement the Yuba Accord since 2006. The 2006,
2007, and early 2008 operations were under 1-year pilot programs that were approved by the
SWRCB through its Orders water right (WR) 2006-0009, WR 2006-0010, WR 2007-0002 and
WR 2007-0012-DWR. Since 2008, YCWA has been operating the Project to implement the
Yuba Accord according to the authorizations and requirements in SWRCB Corrected Order WR
2008-0014.

The Yuba Accord includes a specific set of flow schedules for the Yuba River. The flow
schedule that is in effect at any particular time is determined by the North Yuba Index (NYI), a
hydrologic index that was developed as a part of the Yuba Accord. The flow schedules are listed
in Table 5.2-1. The NY1 is shown in Figure 2.1-6.

Table 5.2-1. Yuba Accord flow schedules.

Oct | Oct | Nov | Dec | Jan | Feb | Mar | Apr | Apr | May | May | Jun | Jun | Jul | Aug | Sep Total
Schedule 16- 16- 16- 16- Annual
1-15 30 1-30 | 1-31 | 1-31 | 1-29 | 1-31 | 1-15 30 1-15 31 1-15 30 1-31 | 1-31 | 1-30 Vol. (ac-ft)
MARYSVILLE GAGE (cfs)
1 500 | 500 | 500 | 500 | 500 | 500 | 700 |1,000 1,000 2,000 |2,000|1,500]|1,500| 700 | 600 | 500 | 574,200
2 500 | 500 | 500 | 500 | 500 | 500 [ 700 | 700 | 800 |1,000| 1,00 | 800 | 500 | 500 | 500 | 500 429,066
3 500 | 500 | 500 | 500 | 500 | 500 | 500 | 700 | 700 | 900 | 900 | 500 | 500 | 500 | 500 | 500 | 398,722
4 400 | 400 | 500 | 500 | 500 | 500 | 500 | 600 | 900 | 900 | 600 | 400 | 400 | 400 | 400 | 400 361, 944
5 400 | 400 | 500 | 500 | 500 | 500 | 500 | 500 | 600 | 600 | 400 | 400 | 400 | 400 | 400 | 400 334,818
6 350 | 350 | 350 | 350 | 350 | 350 | 350 | 350 | 500 | 500 | 400 | 300 | 150 | 150 | 150 | 350 | 232,155
SMARTVILLE GAGE (cfs
1 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 - - - - - - - 700 -
2 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 -- -- -- -- -- -- -- 700 -
3 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 -- -- -- -- -- -- -- 700 -
4 700 | 700 | 700 | 700 | 700 | 700 | 700 | 700 - - - - - - - 700 -
5 600 | 600 | 600 | 550 | 550 | 550 | 550 | 600 -- -- -- -- -- -- -- 500 -
6 600 | 600 | 600 | 550 | 550 | 550 | 550 | 600 - - - - - - - 500 -
Notes:

Marysville Gage flows represent average volumes for the specified period. Actual flows may vary from the indicated flows according to
established criteria.

Marysville Gage Schedule 6 flows do not include an additional 30,000 ac-ft that SWRCB Corrected Order WR 2008-0014 requires YCWA to
make available through groundwater substitution transfers. These additional flows will be allocated during Schedule 6 years.

The water year hydrologic classification for the Yuba River to determine the flow requirements
of Yuba County Water Agency’s water right permits shall be based on the North Yuba Index.
Determinations of a year’s flow schedule year type shall be made in February, March, April, and
May and for any subsequent updates. Table 5.2-2 shows the North Yuba Index schedule year-

types.

Table 5.2-2. North Yuba River Index Schedule Year-Types

Flow Schedule Year Type North Yuba Index Value (thousand ac-ft)
Schedule 1 Greater than or equal to 1,400
Schedule 2 Greater than or equal to 1,040 and less than 1,400
Schedule 3 Greater than or equal to 920, and less than 1,040
Schedule 4 Greater than or equal to 820 and less than 920
Schedule 5 Greater than or equal to 693 and less than 820
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Table 5.2-2. (continued)
Flow Schedule Year Type

North Yuba Index Value (thousand ac-ft)
Greater than or equal to 500 and less than 693
Less than 500

Schedule 6
Conference Year

During Conference Years, which are defined as years when the NY1 is less than 500,000 ac-ft,
and which are expected to occur approximately 1 percent of the time, YCWA is required: 1) to
maintain minimum instream flows in the Yuba River at the levels specified in Article 33 of
YCWA'’s existing FERC license without the reductions authorized by subsections (c) and (d) of
that article; 2) to release any supplemental flows recommended by the Lower Yuba Accord River
Management Team (RMT) and approved by the SWRCB’s Deputy Director for Water Rights or,
if no such recommended flows are effective by April 11 of such a Conference Year, then to
release any supplemental flows ordered by the SWRCB, after a hearing under California Code of
Regulations, title 23, section 767; and 3) to limit total water supply diversions at Daguerre Point
Dam to 250,000 ac-ft.

As stated above, YCWA has operated the Project in compliance with the Yuba Accord since
2006.

5.2.2 YCWA'’s Water Rights for Power (No Expiration Date)

YCWA holds pre-1914 appropriative rights dating from 1897 and post-1914 appropriative water
rights confirmed by water-right licenses, for the purposes of operating the Project for
hydroelectric power generation. Table 5.2-3 lists the post-1914 appropriative water-right
licenses held by YCWA for power generation.

Table 5.2-3. Water right licenses held by YCWA for operation of the Project for power generation.
Priorit SWRCB SWRCB Source Amount & Place of Season Place of
(date)y Designation Designation (Waterbody) Diversion or Storage (period) Beneficial Use
(application) (license) Y (amount & place) P (powerhouse)
700 cfs at
2/11/1921 2197 435 North Yuba New Bullards Bar Dam V1-12/31 New Colgate
River 5,000 ac-ft/yr at about 12/15 to about Powerhouse
New Bullards Bar Dam 7/15
North Yuba 10,000 ac-ft/yr at about 12/15 to about New Colgate
9/71922 3026 436 River New Bullards Bar Dam 7/15 Powerhouse
North Yuba 15,000 ac-ft/yr at about 12/15 to about New Colgate
4/30/1926 5004 Ll River New Bullards Bar Dam 7/15 Powerhouse
Middle Yuba | SlOcfsat 1/1-12/31
. Our House S
River Dam (dir. div.)
240 cfsat | 290,000 ac-
- ft/yr storage | 1/1-12/31 | 10/15to
Oregon Creek Log Cabin d P New Colgate
Dam in New (dir. div.) 6/30 P h d
713011927 5631 11565 Bullards (stor.) owerhouse an
1,800 cfs at Bar Res 11/1- Narrows 2
North Yuba New 731 (dir Powerhouse
River Bullards div.) '
Bar Dam )
. 1,800 cfs at USACE’s
Yuba River Englebright Dam 1/1-12/31
3/1/1939 9516 3050 North Yuba 100 cfs at New Bullards 11 -12/31 New Colgate
River Bar Dam Powerhouse

Project Operation
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Table 5.2-3. (continued)

Priority SV.VRCB SWRCB Source Amou_nt & Place of Season PI"’}C? of
(date) Designation Designation (Waterbody) Diversion or Storage (period) Beneficial Use
(application) (license) (amount & place) (powerhouse)
New Colgate
North Yuba 5,335 ac-ft/yr at New about 10/1 to about Powerhouse
9/12/1941 10282 5544 River Bullards Bar Dam 3/1 Narrows 2
Powerhouse
. 3,200 ac-ft/yr at Log Cabin
Mldlc?ili?/;uba Dam; storage in New 5/1- 6/30
Bullards Bar Res. New Colgate
245 cfs and Lo Powerhouse and
2/20/1953 15205 11566 NorFt{?VZruba 700 ac-ftlyr at New 3/155/—l 6/61/2 éd(lsrt.otil;/.)’ Narrows 2
Bullards Bar Dam ) Powerhouse
. 800 cfs at USACE’s
Yuba River Englebright Dam 11/1-7/15
- 30,000 ac-
Middle Yuba | ¢/t our 10/15 - 6/30
River
House Dam
1,400 ac- all storage
Oregon Creek | ft/yrat Log in New 10/15 - 6/30 New Colgate
Cabin Dam Bullards Powerhouse and
10/2/1953 15563 11567 146,000 ac- Bar Res. Narrows 2
North Yuba ft/yr at New Powerhouse
River Bullards 10715 - 6/30
Bar Dam
. 910 cfs at USACE’s
Yuba River Englebright Dam 11/1 - 6/30

YCWA operates the Project consistent with the terms and conditions of the above water rights.

523 1965 Cal Fish and Game Agreement (has been fully implemented)

On September 2, 1965, YCWA and the California Department of Fish and Game (i.e., now Cal
Fish and Wildlife) entered into an agreement regarding the Project. This agreement specifies the
Project minimum flow requirements that subsequently were adopted in Article 33 of the FERC
license and YCWA'’s water-right permits. While this agreement does not have a termination
date, it was fully implemented when the Commission adopted Article 33 and the SWRCB
included the agreement’s provisions in YCWA'’s water-right permits.

524 Water Supply Deliveries

Within the Project Area, YCWA pumps some water directly from New Bullards Bar Reservoir to
supply water to the Cottage Creek Water Treatment Plant for domestic and recreational uses
adjacent to the reservoir. The amount of this pumping averages approximately 6 ac-ft per year,
which does not affect Project operations. YCWA anticipates that pumping of this small amount
of water will continue during the period of the new license.

Downstream of the Project, water is diverted under YCWA’s consumptive-use water-right
permits to eight water users, which are collectively referred to as the YCWA Member Units.
The places of water delivery to YCWA’s Member Units are listed in Table 5.2-4.
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Table 5.2-4. YCWA’s annual contract amounts and place of delivery.

Base Supplemental Total Member Unit Total Contract and
Member Unit Contract Contract Contract Water Rights Water Rights
(ac-ft) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
BROWNS VALLEY IRRIGATION DISTRICT PUMPLINE DIVERSION FACILITY
Browns Valley Irrigation District’ | 9,500 | - | 9,500 | 24,462" | 33,962
SOUTH YUBA CANAL?2
Brophy Water District 43,470 32,177 75,647 -- 75,647
South Yuba Water District 25,487 18,843 44,330 - 44,330
Dry ~ Creek  Mutual  Water 13,682 3,061 16,743 - 16,743
Company
Wheatland Water District® 23,092 17,138 40,230 - 40,230
HALLWOOD-CORDUA CANAL*
Cordua Irrigation District 12,000 -- 12,000 60,000 72,000
Hallwood Irrigation Company -- -- -- 78,000 78,000
Ramirez Water District 14,790 10,311 25,101 - 25,101
Total 142,021 81,530 223,551 162,462 386,013

BVID receives water at the Pumpline Diversion Facility, located 1 mile upstream from USACE’s Daguerre Point Dam.

2 BWD, SYWD, DCMWC and WWD receive water from the South Yuba Canal (South Canal), which begins on the south side of the Yuba
River slightly upstream of the south abutment of USACE’s Daguerre Point Dam.

Includes both Phase 1 and Phase 2 of the Wheatland Project.

CID, HIC and RWD receive water through the Hallwood-Cordua Canal (North Canal), located on the north abutment of USACE’s Daguerre
Point Dam.

BVID, CID, and HIC have their own water rights on the Yuba River. Under settlement contracts
with YCWA, CID and HIC receive surface water supplies as part of Project operations. Dry year
deficiency criteria in these contracts are different from the deficiency criteria in YCWA'’s
contracts with other member units. Provisions in YCWA'’s water right settlement contracts
preclude deficiencies in water right settlement deliveries unless CDWR April forecast of
unimpaired runoff as measured at the Smartville gage is less than 40 percent of average. No
deficiencies in such deliveries may be imposed on BVID. Contract shortage provisions are
presented in Table 5.2-5.

Table 5.2-5. YCWA'’s water supply contract shortage provisions.

. . 1 Percentage of Settlement/
Category Unimpaired Runoff Forecast (f) Contract A?Iocation Available
PRE-1914 RIGHTS SETTLEMENTS

f>85% 100%

. . 50% < f < 85% 85%

Base Project Water for Other Member Units 30% <F<350% 70%
f<40% 50%

Browns Valley Irrigation District All 100%
Cordua Irrigation District f>40% 100%
Hallwood Irrigation Company f < 40% 80%

YCWA SUPPLY CONTRACTS

Determined annually by Licensee in its
Supplemental Water All forecasts reasonable discretion considering forecasted
runoff and operational conditions.

April 1 CDWR forecast of unimpaired Yuba River runoff near Smartsville in percentage of 50-year average.

1

YCWA’s contract allocations are based on the gross acreage served by each member unit. The
maximum “Base Project Water” allocation is computed by multiplying 90 percent of the gross
acreage by 2.87 ac-ft per acre. The maximum “Supplemental Water Supply” is computed by
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multiplying 90 percent of the gross acreage by 2.13 ac-ft per acre. For member units that have
water rights senior to YCWA'’s, their contract allocations are based on their water right amounts.

In 2009, YCWA started providing water to the WWD under a water service contract. Until then,
water users within WWD relied solely on groundwater for irrigation. The Wheatland Project
now conveys surface water, diverted by YCWA at Daguerre Point Dam, to WWD through the
South Canal system. The Wheatland Project is being constructed in two phases. Phase 1, which
was completed in 2009, provides for delivery of surface water to WWD and the immediate
irrigation of approximately 7,750 ac of the approximately 9,200 ac that will be served upon the
completion of both phases. Under Phase 1, WWD’s contract with YCWA provides for a total
allocation (base and supplemental) of 23,092 ac-ft per year. When Phase 2 is completed, this
contract will allow for a total allocation (base and supplemental) of 40,230 ac-ft per year.

525 Davis-Grunsky Agreement (Expires December 31, 2014)

On May 10, 1966, YCWA and the State of California entered into an agreement under the Davis-
Grunsky Act regarding the Project. Among other provisions, this agreement requires YCWA to
operate the Project to maintain the minimum flows specified in Articles 33 and 34 of the FERC
license. The agreement was amended on August 14, 1973 and August 14, 2003. The term of the
agreement ends on December 31, 2014.

5.3 Other Operating Constraints

Other operating constraints of the Project include water availability, water deliveries, power
generation and ramping rates.

53.1 Anticipated Water Availability

One of YCWA’s major considerations each year is anticipated water availability. YCWA begins
estimating water availability each year in January and continually updates the estimate
throughout the spring runoff period. When estimating available water supply, YCWA considers
current reservoir storage and DWR Bulletin 120 forecasts of unimpaired flow at the Smartsville
gage on the Yuba River and the Goodyears Bar gage on the North Yuba River. Estimates of
available water supply and other water needs are compared to estimates of required releases,
consumptive demands within YCWA, and target levels for fall carryover storage in the New
Bullards Bar Reservoir.

5.3.2 YCWA Transfers

Water transfers are an important component of the Project operations. In the 18 years between
1987 and 2004, YCWA transferred water in 12 years, averaging about 120 TAF in each transfer
year. Details of individual transfers are presented in Table 5.3-1. Stored water transfers were
made by YCWA from storage releases from New Bullards Bar Reservoir. Groundwater
substitution transfers were made by YCWA in coordination with its member units.
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Typically, individual one-year stored water transfers may occur when the projected end of
September storage in New Bullards Bar Reservoir is sufficient for YCWA to reasonably ensure
full local water supplies from the Project in the following year. In addition, for cross-Delta water
transfers to service areas south of the Delta, the Delta must be in balanced water conditions’ and
available conveyance capacity must exist at Banks or Jones pumping plants to convey the
transfer water to willing buyers. Stored water transfers have typically occurred from July
through September. Under the Yuba Accord, transfer releases can occur throughout the year, but
through reoperation of the state and federal projects only delivered across the Delta in the
summer months.

Table 5.3-1. YCWA historical sales from 1987 to 2010.

Water Year Type Groundwater
Year Sacramento Valley Buyer TSrt;r:sfde ;A(/z?gfrt) Substitution
40-30-30 Index Transfer (ac-ft)
1987 Dry California Department of Water Resources 83,100 --
1988 Critical California Department of Water Resources 135,000
California Department of Water Resources 90,000
California Department of Water Resources for California 110.000
1989 Dry Department of Fish and Game '
City of Napa 7,000
East Bay Municipal Utility District 60,000
City of Napa 6,700
1990 Critical California Department of Water Resources 109,000
Tudor Mutual Water Company/Feather Water District 2,951 -
State Water Bank 99,200° 84,840
1991 Critical State Water Bank - California Department of Fish and Game | 28,000 --
City of Napa 7,500
1992 Critical State Water Bank 30,000° -
1994 Critical California Department of Water Resources -- 26,033
Bureau of Reclamation for Refuge Water 25,000* --
1997 Wet Sacramento Area Flood Control Agency for American River
Fishery 48,857
2001 Dry Environmental Water Account 50,0005 --
California Department of Water Resources 52,912 61,140
Environmental Water Account 79,742 55,248
2002 Dry California Department of Water Resources 22,050 -
Contra Costa Water District 5,000
Environmental Water Account 65,000°
2003 Above Normal Contra Costa Water District 5,000 -
Environmental Water Account 100,000
2004 Below Normal California Department of Water Resources 487
2005 Above Normal Environmental Water Account 6,0866
2006 Wet Environmental Water Account 60,0001
2007 Dry Yuba Accord Water Purchase Participants 65,000° "8 --
2008 Critical Yuba Accord Water Purchase Participants 117,212° 48,875

" Balanced water conditions are periods when it is agreed that releases from upstream reservoirs plus unregulated flows
approximately equal the water supply needed to meet Sacramento Valley in-basin uses plus required Delta outflows and
exports (Reclamation and DWR 1986).
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Table 5.3-1. (continued)

Water Year Type Groundwater
Year Sacramento Valley Buyer TSrt;rl;sf(je ;A(/z?;?frt) Substitution
40-30-30 Index Transfer (ac-ft)

2009 Dry Yuba Accord Water Purchase Participants 91,10067 --

DWR Drought Water Bank - 88,9001%
2010 Below Normal Yuba Accord Water Purchase Participants 74,179 66,211
Total 1,636,076 431,247

Sold but not delivered.

In 1991, BVID transferred an additional 5.5 TAF to the State Water Bank through conservation.

In 1992, BVID transferred an additional 5.5 TAF to the State Water Bank through conservation.

In 1997, the transfer included 5 TAF from BVID.

In 2001, BVID transferred an additional 4.5 TAF to DWR (stored water transfer) and 3.5 TAF to the Environmental Water Account (EWA)
(groundwater substitution pumping).

® In 2002, 2003, 2007, 2008, 2009 and 2010, BVID transferred an additional 3.1 TAF to the Santa Clara Valley Water District through
conservation.

Transfers to the Yuba Accord Water Purchase Participants include 60 TAF of stored water for the EWA.

The 2007 transfer was under Yuba Accord Pilot Program. It also included 60 TAF of transfer to the EWA purchased in 2006.

Sacramento Valley Index as defined in SWRCB RD-1641.

19 1n 2009, CID transferred an additional 8,322 ac-ft of groundwater substitution transfer to the DWR Drought Water Bank.

g~ W N H

7
8
9

5.3.3 Adherence to 1966 Power Purchase Contract with PG&E

YCWA executed a Power Purchase Contract with PG&E on May 13, 1966. The Power Purchase
Contract, which allowed financing the construction of the Yuba Project, specifies conditions of
PG&E's power purchase from YCWA and PG&E's rights to require releases of water from New
Bullards Bar Reservoir for power production.

Power Purchase Contract Appendix C, Subsection C-2.A.(b), Water for Power and Irrigation,
details the monthly storage criteria and monthly power quotas. The maximum end-of-month
storage amount (the "Critical Line™) is described in paragraph (1):

When it appears that storage by the end of any month will exceed the
critical amount for such month listed in Appendix D, project power plants
shall be operated, unless otherwise agreed, to reduce the storage on hand
by the end of such month to the amount specified in Appendix D but at
rates not to exceed the amount required for full capability operation except
when greater releases are needed by reason of flood control
requirements...

Compliance with this criterion requires releases of up to 3,400 cfs at New Colgate Powerhouse to
bring the end-of-month storage at or below the amounts listed in Table 5.3-2, which is the
“critical storage at end of month in Yuba’s New Bullards Bar Reservoir” of Appendix D, Storage
Criteria.

Table 5.3-2. Storage criteria for New Bullards Bar Reservoir under 1966 PG&E Power Purchase
Contract.

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
(Sgg?e 660 645 645 600 600 685 825 930 890 830 755 705
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In addition to the storage requirements, a power production quota applies when the operation
described above would result in an end-of-month storage at or below the Critical Line. This
quota schedule is described in the contract as follows:

When drafts of storage will result in the storage on hand at the end of any
month being equal to or less than the critical amount for such month listed
in Appendix D, then, unless otherwise requested by Pacific, Yuba shall
release during that month only a sufficient amount of water, in accordance
with schedules furnished from time to time by Pacific, to generate the
following specified amount of energy at the new Colgate Power Plant.

The minimum required power generation criteria are presented in Table 5.3-3.

Table 5.3-3. Minimum required power production under 1966 PG&E Power Purchase Contract.
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Power
(MWh)

39,300 | 39,500 | 37,800 | 81,700 | 81,700 | 81,500 | 81,700 | 82,000 82,100 | 37,700 | 38,200 | 38,900

Additionally, the contract also provides that the Narrows 2 Powerhouse “... shall be operated in
a manner consistent with the foregoing water release requirements.”

PG&E and YCWA entered into an agreement in 2000 that terminated the requirements of
monthly minimum required power production, and entered into an agreement in 2008 to facilitate
implementation of the Yuba Accord. The 2008 agreement modified the Critical storage and
describes a process for making release decisions for end-of-month storage values. All of these
agreements, including the 1966 agreement, terminate March 31, 2016.

6.0 Existing Operations

Operation of YCWA'’s reservoirs, dams, and powerhouses under YCWA’s No Action
Alternative are presented below for the three Project developments: New Colgate, New Bullards
Bar Minimum Flow and Narrows 2. The Project does not include USACE’s Englebright
Reservoir and Dam and PG&E’s Narrows 1 Powerhouse downstream of Englebright Dam.
YCWA coordinates operations of these facilities with USACE and PG&E; therefore, these
facilities are also discussed in this section.

6.1 New Colgate Development

The New Colgate Development is located on the main stems of the North Yuba River, Middle
Yuba River and Yuba River, and Oregon Creek, a tributary to the Middle Yuba River. The
development includes two diversion dams (Our House and Log Cabin), two diversion tunnels
(Lohman Ridge and Camptonville), one storage reservoir (New Bullards Bar Reservoir), one
power tunnel and penstock (New Colgate), and one powerhouse (New Colgate).
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6.1.1 Reservoir Operation

New Colgate development includes two impoundments and one reservoir: Our House Diversion
Impoundment on the Middle Yuba River, Log Cabin Diversion Impoundment on Oregon Creek,
and New Bullards Bar Reservoir on the North Yuba River.

6.1.1.1 Our House Diversion Impoundment

Our House Diversion Dam Impoundment has an estimated capacity of 280 ac-ft, but YCWA
does not store water within the impoundment. YCWA operates it primarily to divert water to
New Bullards Bar Reservoir in winter and spring during high flow periods through the Lohman
Ridge Diversion Tunnel.

The storage capacity curve showing the usable and gross storage capacities of Our House
Diversion Impoundment is provided in Figure 6.1-1. The surface area at the normal maximum
water surface elevation of 2,030 ft is 13.8 ac.

Our House Diversion Dam Impoundment is operated as a diversion with no storage in the
Operations Model. While the storage is not operated, elevation-storage-area curves are presented
in Figure 6.1-2.

The spillway rating curve for Our House Diversion Dam is presented in Figure 6.1-2. The
elevation of the spillway crest for the dam is 2,030 ft. Historically, the estimated maximum
instantaneous flow below the Diversion Dam was 27,500 cfs, occurring on January 2, 1997.

Drainage area into Our House Diversion Impoundment is about 144.8 sq mi. Inflow is regulated
by local accretion and releases from NID’s Milton Diversion Dam. Up to 860 cfs is diverted into
the Lohman Ridge Diversion Tunnel to Log Cabin Diversion Dam Impoundment. The invert
elevation for the Lohman Ridge Diversion Tunnel is at 2,015 ft.

There are no rule curve requirements for Our House Diversion Impoundment. Modeled monthly
flow duration curves for the Middle Yuba downstream of Our House Diversion Dam and for the
Lohman Ridge Diversion Tunnel are provided in Figures 6.1-3 and 6.1-4. Flow duration curves
are based on YCWA'’s No Action Alternative Model run for WYs 1970 through 2010. Figure
6.1-5 and Figure 6.1-6 show flow duration curves during the representative dry (2001), normal
(2005), and wet (1998) water years for the Middle Yuba downstream of Our House Diversion
Dam and for the Lohman Ridge Diversion Tunnel.

There are two outlets from the Our House Diversion Dam; a 24-in fish-release outlet with an
estimated maximum capacity of 59 cfs when the impoundment water surface elevation is at the
Lohman Ridge Diversion Tunnel invert elevation; and a 72-in low-level outlet with an estimated
capacity of 463 cfs when the impoundment water surface elevation is at the Lohman Ridge
Diversion Tunnel invert elevation. The fish-release outlet is adjusted each day to ensure the
required flow is released, but the low-level outlet is rarely used under current operations.
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When Our House Diversion Dam is being operated to release inflow to the Our House Diversion
Dam impoundment, the fish-release outlet valve is adjusted once per day to maintain the
impoundment water surface elevation at a constant level, ensuring outflows are the same as
inflows. Allowing the water surface elevation to drop too low would induce additional
accumulation of sediment and debris at the dam; maintaining the pool elevation keeps most of
the sediment and debris at the upstream end of the impoundment, away from the dam.
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Figure 6.1-1. Our House Diversion Impoundment storage-capacity curve.
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Figure 6.1-2. Our House Diversion Dam spillway rating curve.
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Figure 6.1-3. Modeled monthly flow duration curves for the Middle Yuba River downstream of

Our House Diversion Dam for water years 1970 through 2010 under YCWA’s No Action
Alternative Model run.
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Figure 6.1-4. Modeled monthly flow duration curves for the Lohman Ridge Diversion Tunnel for
water years 1970 through 2010 under YCWA'’s No Action Alternative Model run.
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Figure 6.1-5. Modeled flow duration curves for the Middle Yuba River downstream of Our House

Diversion Dam for the representative dry (2001), normal (2005) and wet (1998) water years and for

the period of record under YCWA'’s No Action Alternative Model run.
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Figure 6.1-6. Modeled flow duration curves for the Lohman Ridge Diversion Tunnel for the
representative dry (2001), normal (2005), and wet (1998) water years and for the period of record
under YCWA'’s No Action Alternative Model run.

6.1.1.2 Log Cabin Diversion Impoundment

Log Cabin Diversion Dam Impoundment has an estimated capacity of 90 ac-ft. YCWA operates
it primarily to divert water to New Bullards Bar Reservoir in the winter and spring during high
flow periods and does not store water within the impoundment. Water from Oregon Creek is
diverted to New Bullards Bar Reservoir, along with water from the Middle Yuba River through
the Camptonville Diversion Tunnel.

The storage-capacity curve showing the usable and gross storage capacities of Log Cabin
Diversion Impoundment is provided in Figure 6.1-7. The surface area at the normal-maximum
water-surface elevation of 1,970 ft is 5.4 ac.

Log Cabin Diversion Dam Impoundment is operated as a diversion with no storage in the
Operations Model. While the storage is not operated, elevation-storage-area curves are presented
in Figure 6.1-7.

A spillway rating curve for Log Cabin Diversion is unavailable; therefore, it is not presented in
this document. Inflow above approximately 1,100 cfs (the capacity of the Camptonville Tunnel)
is spilled over the dam. Historically, the estimated maximum instantaneous flow below the
Diversion Dam was 6,400 cfs, occurring on February 17, 1986.

Drainage area into Log Cabin Diversion Impoundment is about 29.1 sq mi. Inflow is regulated
by local accretion and diversions from the Middle Yuba River at Our House Diversion through
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the Lohman Ridge Diversion Tunnel. Up to 1,100 cfs is diverted into the Camptonville
Diversion Tunnel to New Bullards Bar Reservoir. The invert elevation for the Camptonville
Tunnel is 1,952 ft.

There are no rule curve requirements for Log Cabin Diversion Impoundment. Modeled monthly
flow duration curves for Oregon Creek downstream of Log Cabin Diversion Dam and for the
Camptonville Diversion Tunnel are provided in Figures 6.1-8 and 6.1-9. Flow duration curves
are based on YCWA'’s No Action Alternative Model run for WY 1970 through 2010. Figure
6.1-10 and Figure 6.1-11 show flow duration curves during the representative dry (2001), normal
(2005), and wet (1998) water years for Oregon Creek downstream of Log Cabin Diversion Dam
and for the Camptonville Diversion Tunnel.

There are two outlets from the Log Cabin Diversion Dam; an 18-in fish-release outlet with an
estimated maximum capacity of 18 cfs when the impoundment water surface elevation is at the
Camptonville Diversion Tunnel invert elevation; and a 60-in low-level outlet with an estimated
capacity of 348 cfs when the impoundment water surface elevation is at the Camptonville
Diversion Tunnel invert elevation. The fish-release outlet is adjusted each day to ensure the
required flow is released, but the low-level outlet is rarely used under current operations.
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Figure 6.1-7. Log Cabin Diversion Impoundment storage-capacity curve.
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Figure 6.1-8. Modeled monthly flow duration curves for Oregon Creek downstream of Log Cabin
Diversion Dam for water years 1970 through 2010 under YCWA'’s No Action Alternative Model
run.
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Figure 6.1-9. Modeled monthly flow duration curves for the Camptonville Diversion Tunnel for
water years 1970 through 2010 under YCWA'’s No Action Alternative Model run.

Draft — December 2013 Application for a New License Project Operation
©2013, Yuba County Water Agency Page B-35



Yuba County Water Agency
Yuba River Development Project
FERC Project No. 2246

5,000
——Dry Year, WY 2001
4,500 -
Normal Year, WY 2005
4,000 1 Wet Year, WY 1998
3,500 - ——1970-2010
__ 3,000 -
&
S
> 2,500 -
8
[
2,000 -
1,500 -
1,000
500
o T T I I I I I I I T
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Exceedance
Figure 6.1-10. Modeled flow duration curves for Oregon Creek downstream of Log Cabin

Diversion Dam for the representative dry (2001), normal (2005), and wet (1998) water years and for
the period of record under YCWA'’s No Action Alternative Model run.
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Figure 6.1-11. Modeled flow duration curves for the Camptonville Diversion Tunnel for the

representative dry (2001), normal (2005), and wet (1998) water years and for the period of record
under YCWA’s No Action Alternative Model run.
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6.1.1.3 New Bullards Bar Reservoir

New Bullards Bar Reservoir is the principal storage facility for the Project. The reservoir has a
gross storage capacity of approximately 966,000 ac-ft with a minimum pool of approximately
230,000 ac-ft (as required by YCWA’s FERC license), thus leaving approximately 736,000 of
operable capacity. A portion of this operable capacity, 170,000 ac-ft, must be held empty from
November 1 through March 31 for flood management; the full pool of the reservoir is available
for storage between June 1 and September 15. The required storage volume is linearly
interpolated between these two quantities on other dates.

Releases from New Bullards Bar Reservoir are made through the New Colgate Power Tunnel to
the New Colgate Powerhouse on the Yuba River; the New Bullards Bar Minimum Flow
Powerhouse at the base of the dam; the dam’s low-level outlet; or the gated spillway. The New
Colgate Power Tunnel is approximately 5.2 mi long and has a maximum flow capacity of 3,400
cfs. The New Bullards Bar Minimum Flow Powerhouse has a maximum flow capacity of 5 cfs.
The low-level outlet at the base of New Bullards Bar Dam has a maximum capacity of 1,250 cfs
with an invert elevation of 1,395 ft, but it is rarely used. The New Bullards Bar Dam Spillway
has a crest elevation of 1,902 ft and a maximum capacity of 124,000 cfs at full pool. Minimum
flow on the North Yuba River below New Bullards Bar Dam are met through a combination of
releases from the New Bullards Bar Minimum Flow Powerhouse and seepage from the New
Bullards Bar Dam. Any additional non-spill releases are made through the New Colgate
Powerhouse. The spillway is only used during flood management operations.

Figure 6.1-12 shows modeled average-daily storage in New Bullards Bar Reservoir, as well as
the maximum-daily storage minimum-daily storage for the period of record and various percent
exceedance levels of daily storage.

New Bullards Bar Reservoir’s normal-maximum and normal-minimum operating elevations are
1,956 ft and 1,730 ft, respectively. The reservoir’s gross storage of 966,400 ac-ft is the volume
of water between the gross pool elevation of 1,956 ft, and the bottom of the reservoir,
approximately equal to 1,360 ft. The reservoir’s usable storage is 966,103 ac-ft based on the
volume of water between normal-maximum pool elevation and the intake elevation at the low-
level outlet (1,395 ft).

The storage-capacity curve showing the usable and gross storage capacities of New Bullards Bar
Reservoir is provided in Figure 6.1-13. The surface area at the maximum water-surface
elevation of 1,956 ft is 4,790 ac.

Modeled daily average water-surface elevations for New Bullards Bar Reservoir for each water
year are graphically presented in Figure 6.1-14. As indicated on the figure, the reservoir storage
and elevation can fluctuate significantly from year to year; although, the median and mean
curves represent general reservoir operation.

Operation of New Bullards Bar Reservoir in terms of storage for the representative dry (2001),
normal (2005) and wet (1998) water years is shown in Figure 6.1-15. The range of reservoir
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elevations in the representative dry (2001), normal (2005), and wet (1998) water years and
annual elevation fluctuation in New Bullards Bar Reservoir are summarized in Table 6.1-1.

Table 6.1-1. Modeled minimum and maximum elevations in New Bullards Bar Reservoir in the
representative dry (2001), normal (2005) and wet (1998) water years under YCWA’s No Action

Alternative Model run.

Average Daily

Maximum Daily

Annual Elevation

Water Minimum Daily

Year Elevation (feet) Elevation (feet) Elevation (feet) Fluctuation (feet)
2001 (Dry Year) 1,844 1,870 1,905 60
2005 (Normal Year) 1,860 1,898 1,956 96
1998 (Wet Year) 1,840 1,901 1,956 116

The target rule curve for New Bullards Bar Reservoir, shown as a green line in Figure 6.1-15,
depicts the physical and regulatory limitations of the reservoir operation.

The spillway rating curve for New Bullards Bar Reservoir Dam is presented in Figure 6.1-16.
The elevation of the spillway crest for the dam is 1,902 ft.
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Figure 6.1-12. Modeled average-daily storage in New Bullards Bar Reservoir for various percent
exceedances for the simulated period of water years 1970 through 2010 under YCWA’s No Action

Alternative Model run.
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Figure 6.1-13. New Bullards Bar Reservoir storage-capacity curve.
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Figure 6.1-14. Modeled New Bullards Bar Reservoir median and mean storage for water years
1970 through 2010 under YCWA'’s No Action Alternative Model run.
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Figure 6.1-15. Modeled New Bullards Bar Reservoir storage for the representative dry (2001),
normal (2005), and wet (1998) water years and for the period of record under YCWA’s No Action
Alternative Model run.
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Figure 6.1-16. New Bullards Bar Reservoir rule curve.
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Figure 6.1-17. New Bullard Bar Dam spillway rating curve.

6.1.2 Plant Operations — New Colgate Powerhouse

New Colgate Powerhouse is a highly versatile facility, and is used for a combination of peaking,
ancillary services and some base generation. Depending upon energy demand, the New Colgate
Powerhouse generation can be fluctuated from a minimum of 1 MW with only one unit operating
to its nameplate capacity of 315 MW with both units operating in less than 10 minutes, assuming
both units are ramped up at the same time. This ability to rapidly fluctuate generation, together
with substantial storage available in New Bullards Bar Reservoir makes New Colgate
Powerhouse important and unique to the Northern California grid. The average annual flow
through the New Colgate Powerhouse based on YCWA'’s No Action Alternative Model run for
WY 1970 through 2010 was 1,074,003 ac-ft. With a theoretical powerhouse capacity of almost 3
million MWh per year (MWh/yr) if the powerhouse always could be operated at full capacity,
New Colgate Powerhouse has a plant factor of 45-percent. This is comparable to the national
average hydropower plant factor of 43-percent.

For most of the year, New Colgate Powerhouse is operated as a peaking facility, or to provide
ancillary services such as spinning reserves or regulation. Under peaking operations, releases
through the powerhouse are concentrated to hours of the day when power is most valuable or
when power is needed most (e.g. weekdays, mid-morning through early evening in northern
California, largely corresponding to warmer times of the day and/or peak workday hours).
Under ancillary services operations, the generating station may be ramped upwards or
downwards quickly, to respond to power system load changes on a near-real-time basis. Under
ancillary services operations, generating station output and flows may vary substantially minute-
to-minute.  The New Colgate Powerhouse also often operates under a combined
peaking/ancillary service protocol, with one unit operating in peaking mode and the other unit
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responding to ancillary service requirements. During some of the late 1990s and early 2000s,
New Colgate Powerhouse operations were focused on weekday peak generation. Most recently
power generation has shifted to a schedule driven by a balance of peak period generation and
providing ancillary services to the region. However, under high flow conditions some or all of
the available capacity is used for base load.

6.1.2.1 Powerhouse Minimum, Maximum and Mean Flows

Minimum-, maximum- and mean-daily average flows based on YCWA'’s No Action Alternative
Model run for WY 1970 through 2010, are 2.2 cfs, 1,483 cfs and 3,430 cfs, respectively. When
flows on the Yuba River above the New Colgate Powerhouse exceed approximately 20,000 cfs,
the New Colgate Powerhouse tailrace elevations begin to impede operations of the two New
Colgate Units, and releases through the New Colgate Powerhouse are shut off until flows recede
to the point the pelton wheels are not affected by the tail race elevation.

6.1.2.2 Powerhouse Hydraulic Capacity

New Colgate Powerhouse contains two Voith Siemens Pelton-type turbines with a nameplate
capacity of 315 MW under a design head at the plant of 1,306 ft (there is approximately 80 ft of
hydraulic head loss in the penstock at peak flow) and a rated flow of 3,430 cfs.

6.1.2.3 Powerhouse Flow Duration Curves

Annual and monthly flow duration curves for releases from New Colgate Powerhouse, based on

YCWA'’s No Action Alternative Model run for WY 1970 through 2010, are provided in Figure
6.1-18.
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Figure 6.1-18. Modeled monthly flow duration curves for New Colgate Powerhouse for water years

1970 through 2010 under YCWA'’s No Action Alternative Model run.

6.1.2.4

Powerhouse capability versus head is shown in Figure 6.1-19.

Powerhouse Capability Versus Head

Minimum- and maximum-

operating heads for New Colgate Powerhouse are 1,165 ft (corresponding to a reservoir surface
elevation of 1,730 ft and 230,000 ac-ft of storage) and 1,390 ft (corresponding to a reservoir
surface elevation of 1,955 ft and 966,400 ac-ft of storage), respectively.
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Figure 6.1-19. New Colgate Powerhouse capability curve.

6.1.2.5 Tailwater Rating Curve

New Colgate Powerhouse is a Pelton turbine, and is not dependent on tailwater elevation. The
turbine elevation for New Colgate Powerhouse is 565 ft.

6.1.2.6 Load Curves

Because New Colgate Powerhouse is used for ancillary services, there is no diurnal or weekly
load curve.

6.1.2.7 Average Annual Energy Production

New Colgate Powerhouse would have generated an average of 1,243,398 MWh/yr from 1970 to
2010 under YCWA’s No Action Alternative Model run. The average annual plant factor for the
powerhouse for this time period is 0.45 based on the annual generation divided by the plant
nameplate generating capability (315 MW) times the number of hours per year. Annual gross
generation and plant factors for the powerhouse are provided in Table 6.1-2.

Table 6.1-2. Modeled generation and plant factors for New Colgate Powerhouse under YCWA'’s
No Action Alternative Model run.

Water Year Annual Generation (MWh) Annual Generation, (@MW) Plant Capability (MW) Plant Factor
1970 1,380,658 158 315 0.50
1971 1,664,326 190 315 0.60
1972 1,175,754 134 315 0.43
1973 1,526,757 174 315 0.55
1974 2,187,500 250 315 0.79
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Table 6.1-2. (continued)

Water Year Annual Generation (MWh) Annual Generation, (@MW) Plant Capability (MW) Plant Factor
1975 1,448,480 165 315 0.52
1976 697,788 80 315 0.25
1977 353,218 40 315 0.13
1978 1,396,529 159 315 0.51
1979 1,072,471 122 315 0.39
1980 1,706,641 195 315 0.62
1981 782,964 89 315 0.28
1982 2,183,740 249 315 0.79
1983 2,253,690 257 315 0.82
1984 1,764,280 201 315 0.64
1985 844,617 96 315 0.31
1986 1,382,335 158 315 0.50
1987 631,443 72 315 0.23
1988 564,100 64 315 0.20
1989 1,076,482 123 315 0.39
1990 684,543 78 315 0.25
1991 682,600 78 315 0.25
1992 676,509 77 315 0.25
1993 1,544,432 176 315 0.56
1994 638,508 73 315 0.23
1995 1,935,319 221 315 0.70
1996 1,801,677 206 315 0.65
1997 1,494,948 171 315 0.54
1998 1,859,265 212 315 0.67
1999 1,680,664 192 315 0.61
2000 1,375,233 157 315 0.50
2001 596,252 68 315 0.22
2002 803,227 92 315 0.29
2003 1,391,734 159 315 0.50
2004 1,001,392 114 315 0.36
2005 1,281,369 146 315 0.46
2006 1,978,099 226 315 0.72
2007 846,785 97 315 0.31
2008 574,432 66 315 0.21
2009 928,533 106 315 0.34
2010 1,110,004 127 315 0.40

Total 50,979,300 -- - -
Minimum 353,218 40 - 0.13
Average 1,243,398 142 -- 0.45
Median 1,281,369 146 - 0.46
Maximum 2,253,690 257 - 0.82

Key: aMW = annual megawatt

6.1.2.8 New Colgate Powerhouse Dependable Capacity

The dependable capacity of a generating facility is defined as “the generating capacity that the
plant can deliver under the most adverse water supply conditions to meet the needs of an electric
power system with a given maximum demand.” (Elliott et al. 1997). One of the critical
parameters for defining dependable capacity is the period over which the capacity must be
provided. Traditionally, a year or season from time of maximum storage to minimum storage is
used for the time period over which capacity is calculated. For a peaking plant, such as the New
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Colgate Powerhouse, the dependable capacity critical period is less precisely defined and is
specific to the plant demand and constraints.

For the purposes of determining dependable capacity of the Project’s powerhouses, a different
methodology is used for each powerhouse. As pointed out above, New Colgate Powerhouse is a
peaking powerhouse. For the New Colgate Powerhouse, available water supply and flow are not
limiting factors for determining dependable capacity; New Bullards Bar Reservoir storage has
never been drawn down to a volume where water supply limited generation. Instead, generating
capacity at the New Colgate Powerhouse is limited by available head; as a peaking plant, the full
flow capacity of 3,430 cfs is available at any time. The dependable capacity for the New Colgate
Powerhouse is determined by the generation capacity at New Bullards Bar Reservoir’s minimum
storage. Under the No Action Alternative, the minimum New Bullards Bar Reservoir storage of
188,997 ac-ft occurred on December 13, 1977. Based on this minimum storage and the full flow
capacity through the New Colgate Powerhouse, the dependable capacity of the New Colgate
Powerhouse under the No Action Alternative is 231,497 kW.

6.2 New Bullards Bar Minimum Flow Development

New Bullards Bar Minimum Flow Development is located on the North Yuba River and includes
one powerhouse (New Bullards Bar Minimum Flow). New Bullards Bar Minimum Flow
Powerhouse is immediately downstream of New Bullards Bar Dam (part of the New Colgate
Development). The powerhouse penstock is a 70-ft long, 12-in diameter, steel penstock with a
maximum capacity of 5 cfs. The powerhouse includes a single Pelton type turbine with a
nameplate capacity of 150 kW of flow at 5 cfs.

6.2.1 Reservoir Operations

There are no reservoir operations associated with the New Bullards Bar Minimum Flow
Development. Releases are made from the bottom of New Bullards Dam, part of the New
Colgate Development, and are made irrespective of storage.

6.2.2 Plant Operations — New Bullards Bar Minimum Flow Powerhouse

New Bullards Bar Minimum Flow Powerhouse is operated as a “base load” facility, where flows
are set at a constant rate to supplement seepage from New Bullards Bar Dam to provide the
required flow downstream of New Bullards Bar Dam.

6.2.2.1 Powerhouse Minimum, Maximum and Mean Flows

Minimum-, maximum- and mean-daily average flows based on YCWA'’s No Action Alternative
Model run for WY 1970 through 2010, are 1.6 cfs, 3.3 cfs and 4.4 cfs, respectively.
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6.2.2.2 Powerhouse Hydraulic Capacity

New Bullards Bar Minimum Flow Powerhouse consists of a single Pelton type turbine with a
nameplate capacity of 150 kW under a design head of 560 ft and a rated flow of 5 cfs.

6.2.2.3 Powerhouse Flow Duration Curves

Annual and monthly flow duration curves for releases from New Bullards Bar Minimum Flow
Powerhouse, based on YCWA’s No Action Alternative Model run for WY 1970 through 2010, is
provided in Figure 6.2-1.
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Figure 6.2-1. Modeled monthly flow duration curves for New Bullards Bar Minimum Flow
Powerhouse for water years 1970 through 2010 under YCWA'’s No Action Alternative Model run.

6.2.2.4 Powerhouse Capability Versus Head

Powerhouse capability versus head is shown in Figure 6.2-2. Minimum- and maximum-
operating heads for New Colgate Powerhouse are 344 ft and 560 ft, respectively.
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Figure 6.2-2. New Bullards Bar minimum flow powerhouse capability curve.

6.2.2.5 Tailwater Rating Curve

New Bullards Bar Minimum Flow Powerhouse is a Pelton turbine and is not dependent on
tailwater elevation. The turbine centerline elevation for New Bullards Bar Minimum Flow
Powerhouse is 1,320 ft.

6.2.2.6 Load Curves

Because New Bullards Bar Minimum Flow Powerhouse is a base-loaded plant without peaking
capability, there is no diurnal or weekly load curve. There is no appreciable station service
power usage.

6.2.2.7 Average Annual Energy Production

New Bullards Bar Minimum Flow Powerhouse generated an average of 952 MWh/yr from 1970
to 2010 under YCWA'’s No Action Alternative Model run. The average annual plant factor for
the powerhouse for this time period is 72-percent based on the annual generation divided by the
plant generating capability (150 kW) times the number of hours per year. Annual gross
generation and plant factors for the powerhouse are provided in Table 6.2-1.

Table 6.2-1. Modeled generation and plant factors for New Bullards Bar Minimum Flow
Powerhouse under YCWA'’s No Action Alternative Model run.

Water Year Annual Generation (MWh) Annual Generation (akw) Plant Capability (kW) Plant Factor
1970 1,068 122 150 0.81
1971 992 113 150 0.75
1972 1,058 121 150 0.80
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Table 6.2-1. (continued)

Water Year Annual Generation (MWh) Annual Generation (akw) Plant Capability (kW) Plant Factor
1973 1,014 116 150 0.77
1974 949 108 150 0.72
1975 994 113 150 0.76
1976 912 104 150 0.69
1977 714 81 150 0.54
1978 783 89 150 0.60
1979 1,022 117 150 0.78
1980 991 113 150 0.75
1981 960 110 150 0.73
1982 839 96 150 0.64
1983 944 108 150 0.72
1984 1,005 115 150 0.76
1985 1,060 121 150 0.81
1986 1,030 118 150 0.78
1987 889 101 150 0.68
1988 728 83 150 0.55
1989 853 97 150 0.65
1990 1,055 120 150 0.80
1991 941 107 150 0.72
1992 770 88 150 0.59
1993 794 91 150 0.60
1994 880 100 150 0.67
1995 740 84 150 0.56
1996 986 113 150 0.75
1997 1,036 118 150 0.79
1998 964 110 150 0.73
1999 998 114 150 0.76
2000 1,041 119 150 0.79
2001 897 102 150 0.68
2002 847 97 150 0.64
2003 1,007 115 150 0.77
2004 1,059 121 150 0.81
2005 1,007 115 150 0.77
2006 960 109 150 0.73
2007 1,087 124 150 0.83
2008 1,095 125 150 0.83
2009 1,037 118 150 0.79
2010 1,009 115 150 0.77

Total 39,017 - - -
Minimum 714 81 - 0.54
Average 952 108.6 -- 0.72
Median 991 113.1 - 0.75
Maximum 1,095 125.0 - 0.83

Key: akW =annual kilowatt

6.2.2.8 Minimum Flow Powerhouse Dependable Capacity

Dependable capacity at the Minimum Flow Powerhouse at the base of New Bullards Bar Dam is
flow limited. The Minimum Flow Powerhouse is operated to meet a minimum required flow on
the North Yuba River downstream of New Bullards Bar Dam. Rather than operating at a
constant rate according to the required flow, the Minimum Flow Powerhouse is operated to
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supplement seepage from New Bullards Bar Dam. The dependable capacity for the Minimum
Flow Powerhouse is determined by evaluating the period with the lowest release through the
minimum flow powerhouse, corresponding to the period with the greatest seepage and lowest
reservoir water-surface elevation. On March 10, 1995, there was a mean-daily release of 1.6 cfs
through the minimum flow powerhouse and a reservoir storage of 796,980 ac-ft. This
combination of circumstances defines the period used determine the Minimum Flow
Powerhouse’s dependable capacity of 57 kW.

6.3 Narrows 2 Development

The Narrows 2 Development is located on the main stem of the Yuba River. The development
includes one power tunnel and penstock (Narrows 2) and one powerhouse (Narrows 2). The
Narrows 2 powerhouse is an indoor facility located at the base of the USACE’s Englebright
Dam.

6.3.1 Reservoir Operations
There are no Project reservoirs associated with the Narrows 2 Development.
6.3.2 Plant Operations — Narrows 2 Powerhouse

Narrows 2 Powerhouse is operated as a base loaded facility, with stable flows, as required by the
Yuba Accord flow schedules seasonal irrigation demands and license terms for flow ramping and
flow fluctuation.

6.3.2.1 Powerhouse Minimum, Maximum, and Mean Flows

Minimum-, maximum and mean-daily average flows based on YCWA'’s No Action Alternative
Model run for WY 1970 through 2010, are 0.0 cfs, 1,318 cfs and 3,400 cfs, respectively.

6.3.2.2 Powerhouse Hydraulic Capacity

Narrows 2 Powerhouse Penstock is a 20-ft diameter, concrete lined tunnel in the upper 349-ft
section, and is a 14-ft diameter, steel lined tunnel in the lower 368-ft section. The penstock has a
maximum capacity of 3,400 cfs. Narrows 2 flow bypass is a valve and penstock branch off of
the main Narrows 2 penstock that was added to the Project in 2008 to provide the capability to
bypass flows of up to 3,000 cfs around the Narrows 2 Powerhouse during times of full
powerhouse shutdowns. Narrows 2 Powerhouse consists of a vertical axis Francis turbine with a
nameplate capacity of 46.7 MW at a head of 236 ft and flow of 3,400 cfs.

6.3.2.3 Powerhouse Flow Duration Curves
Annual and monthly flow duration curves for releases from Narrows 2 Powerhouse, based on

YCWA'’s No Action Alternative Model run for WY 1970 through 2010, is provided in Figure
6.3-1. Annual and monthly flow duration curves for releases from Narrows 2 Bypass, based on
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YCWA'’s No Action Alternative Model run for WY 1970 through 2010, is provided in Figure
6.3-2.
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Figure 6.3-1. Modeled monthly flow duration curves for Narrows 2 Powerhouse for water years
1970 through 2010 under YCWA'’s No Action Alternative Model run.
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Figure 6.3-2. Modeled monthly flow duration curves for Narrows 2 Bypass for water years 1970
through 2010 under YCWA'’s No Action Alternative Model run.
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6.3.2.4 Powerhouse Capability Versus Head

Powerhouse capability versus head is shown in Figure 6.3-3. Minimum- and maximum-
operating heads for Narrows 2 Powerhouse are 183 ft and 236 ft, respectively.
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Figure 6.3-3. Narrows 2 Powerhouse capability curve.

6.3.2.5 Tailwater Rating Curve

The normal tailwater elevation for Narrows 2 Powerhouse is 287 ft. Tailwater elevation is a
function of the combined release from Narrows 1 and Narrows 2 Powerhouses, and Englebright
Reservoir spill. As such, a tailwater rating curve does not exist.

6.3.2.6 Load Curves

Because Narrows 2 Powerhouse is a base-loaded plant without peaking capability, there is no
diurnal or weekly load curve.

6.3.2.7 Average Annual Energy Production

Narrows 2 Powerhouse generated an average of 172,902 MWh/yr from 1970 to 2010 under
YCWA'’s No Action Alternative Model run. The average annual plant factor for the powerhouse
for this time period is 0.42 based on the annual generation divided by the plant generating
capability (46.7 MW) times the number of hours per year. Annual gross generation and plant
factors for the powerhouse are provided in Table 6.3-1.
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Table 6.3-1. Generation and plant factors for Narrows 2 Powerhouse under YCWA’s No Action
Alternative Model run.

Water Year Annual Generation (MWh) Annual Generation (aMW) Plant Capability (MW) Plant Factor
1970 188,930 21.6 46.7 0.46
1971 276,389 315 46.7 0.68
1972 156,945 17.9 46.7 0.38
1973 219,664 25.1 46.7 0.54
1974 346,394 39.5 46.7 0.85
1975 234,278 26.7 46.7 0.57
1976 66,130 7.5 46.7 0.16
1977 0 0.0 46.7 0.00
1978 237,522 27.1 46.7 0.58
1979 146,007 16.7 46.7 0.36
1980 258,067 29.4 46.7 0.63
1981 75,639 8.6 46.7 0.18
1982 340,318 38.8 46.7 0.83
1983 361,768 41.3 46.7 0.88
1984 267,327 30.5 46.7 0.65
1985 99,969 11.4 46.7 0.24
1986 199,859 22.8 46.7 0.49
1987 47,444 5.4 46.7 0.12
1988 40,484 4.6 46.7 0.10
1989 148,198 16.9 46.7 0.36
1990 68,151 7.8 46.7 0.17
1991 58,787 6.7 46.7 0.14
1992 59,714 6.8 46.7 0.15
1993 251,644 28.7 46.7 0.61
1994 50,400 5.7 46.7 0.12
1995 306,584 35.0 46.7 0.75
1996 263,055 30.0 46.7 0.64
1997 220,631 25.2 46.7 0.54
1998 294,501 33.6 46.7 0.72
1999 250,829 28.6 46.7 0.61
2000 186,224 21.2 46.7 0.45
2001 43,307 4.9 46.7 0.11
2002 94,146 10.7 46.7 0.23
2003 210,913 24.1 46.7 0.52
2004 121,971 13.9 46.7 0.30
2005 190,007 21.7 46.7 0.46
2006 295,749 33.7 46.7 0.72
2007 87,410 10.0 46.7 0.21
2008 50,432 5.8 46.7 0.12
2009 113,762 13.0 46.7 0.28
2010 159,441 18.2 46.7 0.39

Total 7,088,988 - -- --
Minimum 0 0.0 -- 0.00
Average 172,902 19.7 -- 0.42
Median 186,224 21.2 - 0.45
Maximum 361,768 41.3 - 0.88

Key: aMW = annual megawatt
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6.3.2.8 Narrows 2 Powerhouse Dependable Capacity

The Narrows 2 Powerhouse dependable capacity is flow limited. Historically, there were no
releases through the Narrows 2 Powerhouse for most of 1977; all releases from Englebright
Reservoir were made through PG&E’s Narrows 1 Powerhouse during that time. Accordingly,
the lack of releases through the Narrows 2 Powerhouse defines the critical streamflow for
determining the dependable capacity for the powerhouse. The dependable capacity for the
Narrows 2 Powerhouse under the No Action Alternative is 0 kW.

7.0 YCWA'’s Proposed Project Operations by Development

Operation of YCWA'’s reservoirs, dams, and powerhouses under YCWA’s Proposed Project
Alternative are presented below for the three Project developments: New Colgate, New Bullards
Bar Minimum Flow and Narrows 2.

The YCWA has simulated operations of the Proposed Project Alternative using the same
modeling tools used for the No Action Alternative. Accordingly, many of the facility features
are identical to those described in Section 6. Differences in operations from the No Action
Alterative are described here, as are the model output resulting from simulated operations
according to the Proposed Project Alternative.

7.1 Proposed Project Conditions Affecting Project Operations

YCWA'’s proposed Project includes several conditions directly affecting Project operations.
Other proposed Conditions may affect Project operations, but operations for the proposed
Conditions are the same under the No Action Alternative. Proposed Conditions affecting
operations differently than under the No Action Alternative are described below.

7.1.1 New Water Year Types for Conditions Pertaining to New Bullards Bar Dam,
Our House Diversion Dam, and Log Cabin Diversion Dam

Proposed Condition WR2 includes the definition of a new hydrologic index, the “Smartsville
Hydrological Index,” and associated water year types that are used to determine minimum
required flows on the North Yuba River downstream of New Bullards Bar Dam, the Middle
Yuba River downstream of Our House Diversion Dam, and on Oregon Creek downstream of
Log Cabin Dam These hydrologic year types are defined by published forecasts of annual
unimpaired Yuba River flow near Smartsville and computed unimpaired flows for previous
months. DWR publishes forecasts of annual volumes of unimpaired Yuba River flow near
Smartsville in its Bulletin 120, Water Conditions in California, every year in early February,
March, April, and May. At the end of the water year, YCWA will use the actual annual volume
of unimpaired Yuba River flow near Smartsville for the previous year to determine the water
year type used until the next forecast is released. Table 7.1-1 shows the Smartsville
Hydrological Index thresholds and associated water year types.

Project Operation Application for a New License Draft — December 2013
Page B-54 ©2013, Yuba County Water Agency



Yuba County Water Agency
Yuba River Development Project
FERC Project No. 2246

Table 7.1-1. Smartsville hydrological index Water Year types and associated thresholds

Water Year Type DWR Forecast of Total Unimpaired Runoff in the Yu_ba River at Smartsvill_e in Thousand Acre-Felet
or DWR Full Natural Flow Near Smartsville for the water year in Thousand Acre-Feet
Wet Greater than 3,240
Above Normal 2,191 to 3,240
Below Normal 1,461 to 2,190
Dry 901 to 1,460
Critically Dry 616 to 900
Extreme Critically Dry? Equal to or Less than 615

1 DWR rounds the Bulletin 120 forecast to the nearest 1,000 acre-feet. The Full Natural Flow is provided to the nearest acre-foot, and YCWA
will round DWR’s Full Natural Flow to the nearest 1,000 acre-feet.

A Critically Dry Water Year that follows an Extreme Critically Dry Water Year or a Critically Dry Water Year shall be considered an Extreme
Critically Dry Water Year.

2

7.1.2 Minimum Flows in the Middle Yuba River Downstream of Our House
Diversion Dam

Under the Proposed Project proposed Condition AR1, there would be new flow requirements for
the Middle Yuba River downstream of Our House Diversion Dam. The required flow will be
determined based on the applicable Smartsville Hydrological Index water-year type. Table 7.1-2
shows the proposed monthly required flows for the Middle Yuba River downstream of Our
House Diversion Dam by water year type, as included in proposed Condition AR1.

Table 7.1-2. Proposed Project flow requirements for the Middle Yuba River downstream of Our
House Diversion Dam by Smartsville hydrological index Water Year type.

Month Wet Above Normal Below Normal Dry Critically Dry c rﬁ;gﬁyg ry
Water Year (cfs) | Water Year (cfs) | Water Year(cfs) | Water Year (cfs) | Water Year (cfs) Water Year (cfs)
October 1 - 30 57* 57* 57* 49* 35* 21*
November 1-30 57* 57* 57* 49* 35* 21*
December 1 - 31 57* 57* 57* 49* 35* 21*
January 1 - 31 57* 57* 57* 49* 35* 21*
February 1- 29 57* 57* 57* 49* 35* 21*
March 1 - 31 80* 66* 57* 49* 35* 21*
April 1-30 80* 66* 57* 49* 35* 21*
May 1- 31 80* 66* 57* 49* 35* 21*
June 1-30 80* 66* 57* 49* 35* 21*
July1-31 80* 66* 57* 49* 35* 21*
August 1 - 31 80* 66* 57* 49* 35* 21*
September 1- 30 80* 66* 57* 49* 35* 21*
*Or natural inflow if natural inflow is less.
7.1.3 Minimum flows in Oregon Creek Flow Downstream of the Log Cabin

Diversion Dam

Under the proposed Project, there would be new flow requirements for Oregon Creek
downstream of Log Cabin Diversion Dam under proposed Condition AR1. The required flow
will be determined based on the applicable Smartsville Hydrological Index water year type.
Table 7.1-3 shows the monthly required flows for Oregon Creek downstream of Log Cabin
Diversion Dam by water year type, as included in proposed Condition AR1.
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Table 7.1-3. Proposed Project flow requirements for Oregon Creek downstream of Log Cabin
Diversion Dam by Smartsville Hydrological Index Water Year Type.

Month Wet Above Normal Below Normal Dry Critically Dry Cr:Et;::t;:ﬁ;neDry
Water Year (cfs) | Water Year (cfs) | Water Year (cfs) | Water Year (cfs) | Water Year (cfs) Water Year (cfs)

October 1 - 30 8* 8* 8* 6* 6* 6*
November 1-30 8* 8* 8* 6* 6* 6*
December 1 - 31 8* 8* 8* 6* 6* 6*
January 1 - 31 8* 8* 8* 6* 6* 6*
February 1- 29 8* 8* 8* 6* 6* 6*
March 1 - 31 13* 10* 8* 6* 6* 6*

April 1-30 31* 26* 21* 18* 12* 6*
May 1- 31 31* 26* 21* 18* 12* 6*
June 1-30 31* 26* 21* 18* 12* 6*
July1-31 13* 10* 8* 6* 6* 6*
August 1 - 31 13* 10* 8* 6* 6* 6*
September 1- 30 13* 10* 8* 6* 6* 6*

* Or natural inflow if natural inflow is less.

7.1.4 Minimum Flows in the North Yuba River Flow Downstream of New Bullards

Bar Dam

Under the Proposed Project, proposed Condition AR1 includes new flow requirements for the
North Yuba River downstream of New Bullards Bar Dam. The required flow will be determined
based on the applicable Smartsville Hydrological Index water year type. Table 7.1-4 shows the
monthly required flows for the North Yuba River downstream of New Bullards Bar Dam by
water year type, as included in Condition ARL.

Table 7.1-4. Proposed Project Flow Requirements for the North Yuba River below New Bullards
Bar Dam by Smartsville Hydrological Index Water Year-Type.

Month Wet Above Normal Below Normal Dry Critically Dry c rﬁ;:gﬁ;“g ry
Water Year (cfs) | Water Year(cfs) | Water Year(cfs) | Water Year(cfs) | Water Year(cfs) Water Year(cfs)
October 1 - 30 13 13 13 13 7 5
November 1-30 13 13 13 13 7 5
December 1 - 31 13 13 13 13 7 5
January 1 -31 13 13 13 13 7 5
February 1- 29 13 13 13 13 7 5
March 1 - 31 11 12 13 13 7 5
April 1 -30 5 5 5 5 5 5
May 1- 31 5 5 5 5 5 5
June 1-30 5 5 5 5 5 5
July1-31 11 12 13 13 7 5
August 1 - 31 11 12 13 13 7 5
September 1- 30 11 12 13 13 7 5
7.15 Control Project Spills at Our House Diversion Dam

The proposed Project includes a condition controlling the rate of spill cessation for flows over
Our House Diversion Dam. This condition, AR2, indicates the spill cessation measure will
affect flows over Our House Diversion Dam of 600 cfs or less between May 1 and July 15.
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Under these conditions, the Our House Diversion Dam low-level outlet will be used to regulate
Middle Yuba River flows downstream from Our House Diversion. The low-level outlet valve
would be used to reduce flows by a maximum of 100 cfs or the natural recession rate every two
days. Under this condition, Operators would open the low-level valve the first time Our House
Dam spills after May 1 to an opening that resulted in the elimination of spill. Operators would
continue their existing practice of checking the dam each day, and if they observed spill over the
top of Our House Diversion Dam, they would open the valve so the spill stopped. If, after two
days at the same setting, the impoundment water-surface elevation dropped, operators would
close the valve to a setting that either stopped the impoundment water-surface elevation from
dropping, or so the flow downstream of the dam was reduced from the previous day’s flow by
100 cfs, whichever came first. At no point would the fish-flow outlet be closed during spill
cessation operations.

7.1.6 Minimum Flows on the Yuba River below the Narrows 2 Powerhouse and
Narrows 2 Full Bypass

Under YCWA'’s proposed Condition AR3, Maintain Streamflows Downstream of Narrows 2
Powerhouse and Narrows 2 Full Bypass, the required conference year flows for the Yuba River
near Smartsville and near Marysville are different from under the No Action Alternative. Table
7.1-5 shows the new conference year flows for the Yuba River near Smartsville and Marysville.

Table 7.1-5. Proposed Project flow requirements for the Yuba River downstream of Narrows 2
Powerhouse and Narrows 2 full flow bypass by North Yuba Index Flow Schedule.

Month Schedule Schedule Schedule Schedule Schedule Schedule Conference
1 2 3 4 5 6 Year
YUBA RIVER - BELOW NARROWS 2 POWERHOUSE/NARROWS 2 FULL BYPASS
(Compliance Point: USGS Streamflow Gage 11418000)

October 1 -15 700 700 700 700 600 600 500
October 16 - 30 700 700 700 700 600 600 550
November 1 - 30 700 700 700 700 600 600 550
December 1 - 31 700 700 700 700 550 550 550
January 1- 15 700 700 700 700 550 550 550
January 16 - 31 700 700 700 700 550 550 550
February 1 - 29 700 700 700 700 550 550 550
March 1- 31 700 700 700 700 550 550 550
April 1-15 700 700 700 700 600 600 500
April 16 — 30 - - - - - - -
May 1 -15 -- -- -- -- -- --
May 16 - 31 -- -- -- -- -- --
June 1 -15 -- -- -- -- -- --
June 16 - 30 -- -- -- -- -- --
July1-31 - - - - - -
August 1 -31 -- -- -- -- -- -- --
September 1 - 30 700 700 700 700 500 500 500

YUBA RIVER - BELOW NARROWS 2 POWERHOUSE/NARROWS 2 FULL BYPASS

(Compliance Point: USGS Streamflow Gage 11421000)

October 1 - 15 500 500 500 400 400 350 350
October 16 - 30 500 500 500 400 400 350 350
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Table 7.1-5. (continued)

Month Schedule Schedule Schedule Schedule Schedule Schedule Conference
1 2 3 4 5 6 Year
YUBA RIVER - BELOW NARROWS 2 POWERHOUSE/NARROWS 2 FULL BYPASS
(Compliance Point: USGS Streamflow Gage 11421000) (continued)

November 1 - 30 500 500 500 500 500 350 350
December 1 - 31 500 500 500 500 500 350 350
January 1- 15 500 500 500 500 500 350 350
January 16 — 31 500 500 500 500 500 350 350
February 1 - 29 500 500 500 500 500 350 350
March 1- 31 700 700 500 500 500 350 350
April 1-15 1,000 700 700 600 500 350 300
April 16 - 30 1,000 800 700 900 600 500 245
May 1 - 15 2,000 1,000 900 900 600 500 245
May 16 - 31 2,000 1,000 900 600 400 400 245
Junel-15 1,500 800 500 400 400 300 245
June 16 - 30 1,500 500 500 400 400 150 245
July1-31 700 500 500 400 400 150 150
August 1 - 31 600 500 500 400 400 150 150
September 1 - 30 500 500 500 400 400 350 150
7.1.7 Control Project Spills at New Bullards Bar Dam

Under YCWA'’s proposed Condition AR4, Control Project Spills at New Bullards Bar Dam,
YCWA would implement a spill cessation operation, where spills of 2,000 cfs or less from New
Bullards Bar Dam from May 1 through July 13 would be reduced at a rate of 250 cfs per day
until spill had ceased

7.2 New Colgate Development

The Proposed Project includes new flow requirements at two locations within the New Colgate
Development: downstream of Our House Diversion Dam; and downstream of Log Cabin
Diversion Dam. The Proposed Project also includes spill cessation measures at New Bullards
Bar Dam, and Our House Diversion Dam. Lastly, the Proposed Project includes the construction
of several flood management-related structures at New Bullards Bar Dam and the New Colgate
Powerhouse.

721 Middle Yuba River Below the Our House Diversion Dam

The current fish-flow release valve at Our House Diversion Dam has an estimated capacity of 59
cfs when the Our House Diversion Dam impoundment water-surface elevation is at the invert of
the Lohman Ridge Tunnel, so an enlargement of the valve’s capacity would be needed to release
the flows in the Proposed Project. Otherwise, operations for required flows would continue
similarly to the No Action Alternative.

Increased minimum flows downstream of Our House Diversion Dam will result is less water
diverted to Oregon Creek through the Lohman Ridge Tunnel. As a result, less Middle Yuba
River water will be available to supplement minimum instream flow requirements in Oregon
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Creek downstream of Log Cabin Dam. Also, less water will be available to divert to New
Bullards Bar Reservoir through the Camptonville Tunnel. Operation of the Lohman Ridge
Tunnel intake would continue similarly to the No Action Alternative.

Modeled monthly flow duration curves for the Middle Yuba downstream of Our House
Diversion Dam and for the Lohman Ridge Diversion Tunnel are provided in Figures 7.2-1 and
7.2-2. Flow duration curves are based on YCWA'’s Proposed Project Alternative Model run for
WY 1970 through 2010. Figure 7.2-3 and Figure 7.2-4 show flow duration curves during the
representative dry (2001), normal (2005), and wet (1998) water years for the Middle Yuba
downstream of Our House Diversion Dam and for the Lohman Ridge Diversion Tunnel.
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Figure 7.2-1. Modeled monthly flow duration curves for the Middle Yuba River downstream of

Our House Diversion Dam for water years 1970 through 2010 under YCWA'’s Proposed Project
Alternative Model run.
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Figure 7.2-2. Modeled monthly flow duration curves for the Lohman Ridge Diversion Tunnel for

water years 1970 through 2010 under YCWA'’s Proposed Project Alternative Model run.
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Figure 7.2-3. Modeled flow duration curves for the Middle Yuba River downstream of Our House
Diversion Dam for the representative dry (2001), normal (2005) and wet (1998) water years and for
the period of record under YCWA’s Proposed Project Alternative Model run.
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Figure 7.2-4. Modeled flow duration curves for the Lohman Ridge Diversion Tunnel for the

representative dry (2001), normal (2005), and wet (1998) water years and for the period of record

under YCWA'’s Proposed Project Alternative Model run.

7.2.2 Oregon Creek downstream of Log Cabin Dam

The current fish-flow release valve at the Log Cabin Diversion Dam has an estimated capacity of
18 cfs when the Log Cabin Diversion Dam impoundment water-surface elevation is at the invert
of the Camptonville Tunnel, so an enlargement of the valve’s capacity would be needed to
release flows under the proposed Project. Otherwise, operations for required flows would
continue similarly to the No Action Alternative.

Increased minimum flows downstream of Log Cabin Diversion Dam will result is less water
diverted to New Bullards Bar Reservoir through the Camptonville Tunnel. Operation of the
Camptonville Tunnel intake would continue similarly to the No Action Alternative.

Modeled monthly flow duration curves for Oregon Creek downstream of Log Cabin Diversion
Dam and for the Camptonville Diversion Tunnel are provided in Figures 7.2-5 and 7.2-6. Flow
duration curves are based on YCWA'’s Proposed Project Alternative Model run for WY 1970
through 2010. Figure 7.2-7 and Figure 7.2-8 show flow duration curves during the
representative dry (2001), normal (2005), and wet (1998) water years for Oregon Creek
downstream of Log Cabin Diversion Dam and for the Camptonville Diversion Tunnel.
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Figure 7.2-5. Modeled monthly flow duration curves for Oregon Creek downstream of Log Cabin
Diversion Dam for water years 1970 through 2010 under YCWA'’s Proposed Project Alternative
Model run.
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Figure 7.2-6. Modeled monthly flow duration curves for the Camptonville Diversion Tunnel for
water years 1970 through 2010 under YCWA'’s Proposed Project Alternative Model run.
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Figure 7.2-7. Modeled flow duration curves for Oregon Creek downstream of Log Cabin Diversion
Dam for the representative dry (2001), normal (2005), and wet (1998) water years and for the
period of record under YCWA'’s Proposed Project Alternative Model run.
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Figure 7.2-8. Modeled flow duration curves for the Camptonville Diversion Tunnel for the
representative dry (2001), normal (2005), and wet (1998) water years and for the period of record
under YCWA’s Proposed Project Alternative model run
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7.2.3 New Bullards Bar Reservoir

The only flow-related conditions in YCWA'’s Proposed Project Alternative directly focused on
New Bullards Bar Reservoir operations is AR4, Control Project Spills at New Bullards Bar
Reservoir, but as the primary facility in the Project, an operational change on any other Project
facility would have an affect of some sort on New Bullards Bar Reservoir operations. Increasing
minimum instream flows on the Middle Yuba River and Oregon Creek downstream of Our
House Diversion Dam and Log Cabin Diversion Dam, respectively, could both reduce inflows to
New Bullards Bar Dam through the Camptonville Tunnel, and result in reduced releases to the
New Colgate Powerhouse. Similarly, the change to the minimum instream flows on the North
Yuba River downstream of New Bullards Bar Dam, would similarly result in decreased releases
to the New Colgate Powerhouse. Flows on the Yuba River downstream of Englebright Dam
under the Proposed Project would not change in most years; since New Bullards Bar Reservoir
releases are generally driven by flows on the Yuba River downstream of Englebright Dam, there
would not be much change in New Bullards Bar Reservoir storage under the proposed Project.
Decreases in inflow due to changes in minimum instream flows on the Middle Yuba River and
Oregon Creek, and increased releases to the North Yuba River would be generally offset by
equivalently decreased releases from New Bullards Bar Dam through the New Colgate
Powerhouse.

The addition of the new flood management-related facilities in the Proposed Project Alternative,
the tailwater depression system (TDS) and the New Bullards Bar Dam Flood-Control Outlet,
would have an effect on New Bullards Bar Reservoir operations. The TDS at the New Colgate
Powerhouse would increase New Bullards Bar Reservoir release capacity during flood events by
allowing the New Colgate Powerhouse to continue to operate during high flow events through
the injection of compressed air into the New Colgate Powerhouse tailrace when the stage of the
Yuba River would otherwise prevent generation. A corresponding benefit would be that the
TDS would also allow for an increase in generation from the New Colgate Powerhouse at times
when generation would otherwise have been precluded. Modeling for the Proposed Project
indicates the TDS would operate in 12 out of 41 years.

The proposed Flood-Control Outlet would allow for releases from New Bullard Bar Dam’s when
the water-surface elevation is below the existing New Bullards Bar Dam spillway in anticipation
of large storm events, and would increase New Bullards Bar Dam’s exiting release capacity
during high flow events. While the Flood-Control Outlet is included in the simulation of the
Proposed Project Alternative in the Operations Model, only its increased release capacity during
spill events is included in the Proposed Project simulation. Anticipatory releases through the
Flood-Control Qutlet or flood management-related releases when storage is below the USACE
flood reservation space are not included in modeling of the Proposed Project Alternative; those
operations would be determined based on a number of real-time factors including upstream
snow-pack and forecasted storm intensity that are not included in the Operations Model.
Modeling of the Proposed Project Alternative to augment the existing New Bullards Bar Dam
spillway capacity indicates the Flood-Control Outlet could be used each time New Bullards Bar
Reservoir spill operations are needed, but the existing capacity is adequate for all low-to-medium
intensity storm events so the release from the dam can be made through either outlet. The
modeling results show that the Flood-Control Outlet additional release capacity and release
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capacity at a lower water-surface elevation would only be needed during very large storm events,
or in roughly 8 out of 41 years. Any pre-emptive releases associated with the Forecasted
Coordinated Operations program would likely be made using the Flood Control Outlet in even
fewer occurrences that the 8 in 41 years.

Figure 7.2-9 shows modeled average-daily storage in New Bullards Bar Reservoir, as well as the
maximum-daily storage minimum-daily storage for the period of record and various percent
exceedance levels of daily storage.

Modeled daily average water-surface elevations for New Bullards Bar Reservoir for each water
year are graphically presented in Figure 7.2-10. As indicated on the figure, the reservoir storage
and elevation can fluctuate significantly from year to year; although, the median and mean
curves represent general reservoir operation.

Operation of New Bullards Bar Reservoir in terms of storage for the representative dry (2001),
normal (2005) and wet (1998) water years is shown in Figure 7.2-11. The range of reservoir
elevations in the representative dry (2001), normal (2005), and wet (1998) water years and
annual elevation fluctuation in New Bullards Bar Reservoir are summarized in Table 7.2-1.

Table 7.2-1. Modeled minimum and maximum elevations in New Bullards Bar Reservoir in the
representative dry (2001), normal (2005) and wet (1998) water years under YCWA’s Proposed
Project Alternative model run.

Water Minimum Daily Average Daily Maximum Daily Annual Elevation
Year Elevation (feet) Elevation (feet) Elevation (feet) Fluctuation (feet)
2001 (Dry Year) 1,843 1,869 1,904 61
2005 (Normal Year) 1,860 1,898 1,955 96
1998 (Wet Year) 1,839 1,901 1,956 117
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Figure 7.2-9. Modeled average-daily storage in New Bullards Bar Reservoir for various percent
exceedances for the simulated period of water years 1970 through 2010 under YCWA'’s Proposed

Project Alternative model run.
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Figure 7.2-10. Modeled New Bullards Bar Reservoir median and mean storage for water years
1970 through 2010 under YCWA'’s Proposed Project Alternative model run.
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Figure 7.2-11. Modeled New Bullards Bar Reservoir storage for the representative dry (2001),
normal (2005), and wet (1998) water years and for the period of record under YCWA'’s Proposed
Project Alternative model run.

724 Plant Operations — New Colgate Powerhouse

As described above, the Proposed Project Alternative includes several conditions and measures
that will generally reduce flows through the New Colgate Powerhouse, and one proposed feature
that will allow for increased generation under certain conditions.

The average annual flow through the New Colgate Powerhouse based on YCWA'’s Proposed
Project Alternative Model run for WY 1970 through 2010 was 1,051,780 ac-ft. With a
theoretical powerhouse capacity of almost 3 million MWh per year (MWh/yr) if the powerhouse
always could be operated at full capacity, New Colgate Powerhouse has a plant factor of 44-
percent. This is comparable to the national average hydropower plant factor of 43-percent.

7.2.4.1 Powerhouse Minimum, Maximum and Mean Flows

Minimum-, maximum- and mean-daily average flows based on YCWA'’s Proposed Project
Alternative Model run for WY 1970 through 2010, are O cfs, 1,452 cfs and 3,430 cfs,
respectively.

7.24.2 Powerhouse Flow Duration Curves

Annual and monthly flow duration curves for releases from New Colgate Powerhouse, based on

YCWA’s Proposed Project Alternative Model run for WY 1970 through 2010, are provided in
Figure 7.2-12.
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Figure 7.2-12. Modeled monthly flow duration curves for New Colgate Powerhouse for water years
1970 through 2010 under YCWA'’s Proposed Project Alternative Model run.

7.24.3 Average Annual Energy Production

New Colgate Powerhouse would have generated an average of 1,218,484 MWh/yr from 1970 to
2010 under YCWA'’s Proposed Project Alternative Model run. The average annual plant factor
for the powerhouse for this time period is 0.44 based on the annual generation divided by the
plant nameplate generating capability (315 MW) times the number of hours per year. Annual
gross generation and plant factors for the powerhouse are provided in Table 7.2-2.

Table 7.2-2. Modeled generation and plant factors for New Colgate Powerhouse under the
Proposed Project Alternative model run.

Water Year Annual Generation (MWh) Annual Generation, (@MW) Plant Capability (MW) Plant Factor
1970 1,357,797 155 315 0.49
1971 1,633,176 186 315 0.59
1972 1,105,988 126 315 0.40
1973 1,553,382 177 315 0.56
1974 2,166,669 247 315 0.78
1975 1,410,061 161 315 0.51
1976 677,361 77 315 0.25
1977 381,200 43 315 0.14
1978 1,335,349 152 315 0.48
1979 1,050,810 120 315 0.38
1980 1,666,658 190 315 0.60
1981 746,039 85 315 0.27
1982 2,150,674 245 315 0.78
1983 2,233,011 255 315 0.81
1984 1,734,034 198 315 0.63
1985 822,204 94 315 0.30
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Table 7.2-2. (continued)

Water Year Annual Generation (MWh) Annual Generation, (@MW) Plant Capability (MW) Plant Factor
1986 1,359,390 155 315 0.49
1987 616,550 70 315 0.22
1988 549,127 63 315 0.20
1989 1,003,282 114 315 0.36
1990 720,348 82 315 0.26
1991 663,191 76 315 0.24
1992 655,687 75 315 0.24
1993 1,515,916 173 315 0.55
1994 621,341 71 315 0.23
1995 1,898,557 217 315 0.69
1996 1,762,384 201 315 0.64
1997 1,469,590 168 315 0.53
1998 1,834,926 209 315 0.66
1999 1,650,591 188 315 0.60
2000 1,349,762 154 315 0.49
2001 576,072 66 315 0.21
2002 777,260 89 315 0.28
2003 1,370,662 156 315 0.50
2004 979,805 112 315 0.35
2005 1,241,133 142 315 0.45
2006 1,955,240 223 315 0.71
2007 825,637 94 315 0.30
2008 561,659 64 315 0.20
2009 889,115 101 315 0.32
2010 1,086,210 124 315 0.39

Total 49,957,851 -- - -
Minimum 381,200 43 - 0.14
Average 1,218,484 139 -- 0.44
Median 1,241,133 142 - 0.45
Maximum 2,233,011 255 - 0.81

Key: aWM = annual megawatt

7.24.4 New Colgate Powerhouse Dependable Capacity

Under the Proposed Project Alternative, the minimum New Bullards Bar Reservoir storage of
163,216 ac-ft occurred on December 13, 1977. Based on this minimum storage and the full flow
capacity through the New Colgate Powerhouse, the dependable capacity of the New Colgate
Powerhouse under the Proposed Project Alternative is 224,329 kW.

7.3 New Bullards Bar Minimum Flow Development

The Minimum Flow Powerhouse has an estimated capacity of 5 cfs, so any additional required
releases to meet the required flows would be made from either the New Bullards Bar Dam low-
level outlet, or a new release valve would have to be added. Otherwise, operations for required
flows would continue similarly to the No Action Alternative.
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7.3.1 Powerhouse Minimum, Maximum and Mean Flows

Minimum-, maximum- and mean-daily average flows based on YCWA'’s Proposed Project
Alternative Model run for WY 1970 through 2010, are 1.9 cfs, 4.5 cfs and 5.0 cfs, respectively.

7.3.2 Powerhouse Flow Duration Curves
Annual and monthly flow duration curves for releases from New Bullards Bar Minimum Flow

Powerhouse, based on YCWA'’s Proposed Project Alternative Model run for WY 1970 through
2010, is provided in Figure 7.3-1.
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Figure 7.3-1. Modeled monthly flow duration curves for New Bullards Bar Minimum Flow

Powerhouse for water years 1970 through 2010 under YCWA'’s Proposed Project Alternative

Model run.

7.3.3 Average Annual Energy Production

New Bullards Bar Minimum Flow Powerhouse generated an average of 1,298 MWh/yr from
1970 to 2010 under YCWA’s Proposed Project Alternative Model run. The average annual plant
factor for the powerhouse for this time period is 99-percent based on the annual generation
divided by the plant generating capability (150 kW) times the number of hours per year. Annual
gross generation and plant factors for the powerhouse are provided in Table 7.3-1.
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Modeled generation and plant factors for New Bullards Bar Minimum Flow
Powerhouse under YCWA'’s Proposed Project Alternative Model run.

Water Year Annual Generation (MWh) Annual Generation (akW) Plant Capability (kW) Plant Factor
1970 1,319 150 150 1.00
1971 1,286 147 150 0.98
1972 1,326 151 150 1.01
€1973 1,327 151 150 1.01
1974 1,333 152 150 1.01
1975 1,292 147 150 0.98
1976 1,320 151 150 1.00
1977 1,083 124 150 0.82
1978 1,079 123 150 0.82
1979 1,301 148 150 0.99
1980 1,337 153 150 1.02
1981 1,313 150 150 1.00
1982 1,320 151 150 1.00
1983 1,322 151 150 1.01
1984 1,353 154 150 1.03
1985 1,319 151 150 1.00
1986 1,321 151 150 1.00
1987 1,309 149 150 1.00
1988 1,269 145 150 0.96
1989 1,232 141 150 0.94
1990 1,331 152 150 1.01
1991 1,307 149 150 0.99
1992 1,315 150 150 1.00
1993 1,262 144 150 0.96
1994 1,321 151 150 1.00
1995 1,283 146 150 0.98
1996 1,314 150 150 1.00
1997 1,341 153 150 1.02
1998 1,286 147 150 0.98
1999 1,327 151 150 1.01
2000 1,322 151 150 1.01
2001 1,301 148 150 0.99
2002 1,289 147 150 0.98
2003 1,302 149 150 0.99
2004 1,326 151 150 1.01
2005 1,289 147 150 0.98
2006 1,317 150 150 1.00
2007 1,322 151 150 1.01
2008 1,294 148 150 0.98
2009 1,298 148 150 0.99
2010 1,298 148 150 0.99

Total 53,204 - -- --
Minimum 1,079 123 -- 0.82
Average 1,298 148.0 -- 0.99
Median 1,314 149.9 - 1.00
Maximum 1,353 154.3 - 1.03

Key: akW =annual kilowatt
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7.34 Minimum Flow Powerhouse Dependable Capacity

Dependable capacity at the Minimum Flow Powerhouse at the base of New Bullards Bar Dam is
flow limited. The Minimum Flow Powerhouse is operated to meet a minimum required flow on
the North Yuba River downstream of New Bullards Bar Dam. Rather than operating at a
constant rate according to the required flow, the Minimum Flow Powerhouse is operated to
supplement seepage from New Bullards Bar Dam. The dependable capacity for the Minimum
Flow Powerhouse is determined by evaluating the period with the lowest release through the
minimum flow powerhouse, corresponding to the period with the greatest seepage and lowest
reservoir water-surface elevation. On June 26, 1971, there was a mean-daily release of 1.9 cfs
through the minimum flow powerhouse and a reservoir storage of 966,000 ac-ft. This
combination of circumstances defines the period used determine the Minimum Flow
Powerhouse’s dependable capacity of 72 kW under the Proposed Project Alternative.

7.4 Narrows 2 Development

The Narrows 2 Development is minimally affected by changes in Project operations upstream
from Englebright Reservoir. The only change from the No Action Alternative to the Proposed
Project for operations of the Narrows 2 Development is Condition AR3, Maintain Streamflows
Downstream of Narrows 2 Powerhouse and Narrows 2 Full Bypass.

7.4.1 Powerhouse Minimum, Maximum, and Mean Flows

Minimum-, maximum and mean-daily average flows based on YCWA'’s No Action Alternative
Model run for WY 1970 through 2010, are 0.0 cfs, 1,318 cfs and 3,400 cfs, respectively.

74.2 Powerhouse Flow Duration Curves

Annual and monthly flow duration curves for releases from Narrows 2 Powerhouse, based on
YCWA'’s Proposed Project Alternative Model run for WY 1970 through 2010, is provided in
Figure 7.4-1. Annual and monthly flow duration curves for releases from Narrows 2 Bypass,
based on YCWA'’s Proposed Project Alternative Model run for WY 1970 through 2010, is
provided in Figure 7.4-2.
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Figure 7.4-1. Modeled monthly flow duration curves for Narrows 2 Powerhouse for water years
1970 through 2010 under YCWA'’s Proposed Project Alternative Model run.
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Figure 7.4-2. Modeled monthly flow duration curves for Narrows 2 Bypass for water years 1970

through 2010 under YCWA'’s Proposed Project Alternative Model run.
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7.4.3

Narrows 2 Powerhouse generated an average of 172,253MWh/yr from 1970 to 2010 under
YCWA'’s Proposed Project Alternative Model run.
powerhouse for this time period is 0.42 based on the annual generation divided by the plant
generating capability (46.7 MW) times the number of hours per year. Annual gross generation

Average Annual Energy Production

and plant factors for the powerhouse are provided in Table 7.4-1.

Table 7.4-1. Generation and plant factors for Narrows 2 Powerhouse under YCWA'’s Proposed

Project Alternative Model run.

The average annual plant factor for the

Water Year Annual Generation (MWh) Annual Generation (aMW) Plant Capability (MW) Plant Factor
1970 188,729 21.5 46.7 0.46
1971 275,219 31.4 46.7 0.67
1972 147,982 16.9 46.7 0.36
1973 233,949 26.7 46.7 0.57
1974 344,911 39.3 46.7 0.84
1975 232,179 26.5 46.7 0.57
1976 65,872 7.5 46.7 0.16
1977 0 0.0 46.7 0.00
1978 226,797 25.9 46.7 0.55
1979 145,958 16.7 46.7 0.36
1980 249,299 28.4 46.7 0.61
1981 74,814 8.5 46.7 0.18
1982 338,123 38.6 46.7 0.83
1983 360,053 41.1 46.7 0.88
1984 266,425 30.4 46.7 0.65
1985 98,804 11.3 46.7 0.24
1986 199,809 22.8 46.7 0.49
1987 47,457 5.4 46.7 0.12
1988 41,314 4.7 46.7 0.10
1989 141,957 16.2 46.7 0.35
1990 79,451 9.1 46.7 0.19
1991 58,377 6.7 46.7 0.14
1992 59,701 6.8 46.7 0.15
1993 253,949 29.0 46.7 0.62
1994 50,946 5.8 46.7 0.12
1995 303,157 34.6 46.7 0.74
1996 261,751 29.9 46.7 0.64
1997 220,441 25.1 46.7 0.54
1998 294,119 33.6 46.7 0.72
1999 250,271 28.6 46.7 0.61
2000 185,918 21.2 46.7 0.45
2001 43,327 4.9 46.7 0.11
2002 93,678 10.7 46.7 0.23
2003 210,649 24.0 46.7 0.51
2004 121,696 13.9 46.7 0.30
2005 189,457 21.6 46.7 0.46
2006 295,039 337 46.7 0.72
2007 87,534 10.0 46.7 0.21
2008 50,750 5.8 46.7 0.12
2009 112,972 129 46.7 0.28
2010 159,531 18.2 46.7 0.39

Total 7,062,362 - --
Minimum 0 0 0.00
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Table 7.4-1. (continued)

Water Year Annual Generation (MWh) Annual Generation (aMW) Plant Capability (MW) Plant Factor
Average 172,253 19.7 -- 0.42
Median 185,918 21.2 - 0.45
Maximum 360,053 411 - 0.88

Key: aMW = annual megawatt

7.4.4 Narrows 2 Powerhouse Dependable Capacity

The Narrows 2 Powerhouse dependable capacity is flow limited. Historically, there were no
releases through the Narrows 2 Powerhouse for most of 1977; all releases from Englebright
Reservoir were made through PG&E’s Narrows 1 Powerhouse during that time. Accordingly,
the lack of releases through the Narrows 2 Powerhouse defines the critical streamflow for
determining the dependable capacity for the powerhouse. The dependable capacity for the
Narrows 2 Powerhouse under the Proposed Project Alternative is 0 kW.
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