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Memorandum
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Sacramento, California

From: Regional Director, Fish and Wildlife Service, Region 8, Sacramento, California

Subject: Formal Endangered Species Act Consultation on the Proposed Coordinated
Operations of the Central Valley Project (CVP) and State Water Project (SWP)

This is in response to the Bureau of Reclamation’s (Reclamation) May 16, 2008, request for
formal consultation with the Fish and Wildlife Service (Service) on the coordinated operations of
the CVP and SWP in California. Reclamation is the lead Federal agency and the California
Department of Water Resources (DWR) is the Applicant for this consultation. Your revised
biological assessment was received in our office on August 20, 2008. This document represents
the Service’s biological opinion on the effects of the subject action to the threatened delta smelt
(Hypomesus transpacificus) and its designated critical habitat. This response is provided in
accordance with the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.)

(Act).

Reclamation also requested consultation on the effects of the proposed action on the endangered
riparian brush rabbit (Sylvilagus bachmani riparius), endangered riparian woodrat (Neotoma
fuscipes riparia), endangered salt marsh harvest mouse (Reithrodontomys raviventris),
endangered California clapper rail (Rallus longirostris obsoletus), threatened giant garter snake
(Thamnophis gigas), threatened California red-legged frog (Rana aurora draytonii), threatened
valley elderberry longhorn beetle (Desmocerus californicus dimorphus), endangered soft bird’s-
beak (Cordylanthus mollis ssp. Mollis), and the endangered Suisun thistle (Cirsium hydrophilum
var. hydrophilum). Reclamation determined that the proposed continued operations of the CVP
and SWP are not likely to adversely affect these listed species. The Service concurs with
Reclamation’s determination that the coordinated operations of the CVP and SWP are not likely
to adversely affect these species.

The Service conducted a comprehensive peer review of this biological opinion. We formed an
Internal Peer Review Team (IPRT), which consisted of individuals from throughout the Service
who are experts in the development of complex biological opinions under the ESA. The IPRT
reviewed the biological opinion and provided substantive input and comments. Additionally, the
Service assembled a team of delta smelt experts from within the Service, California Department



of Fish and Game, Environmental Protection Agency, Reclamation and other academics to
provide scientific and technical expertise into the review of the biological assessment and the
development of the biological opinion. The Service also contracted with PBS&J, an
environmental consulting firm, who formed an independent review team consisting of experts on
aquatic ecology and fishery biology to conduct a concurrent review of the draft Effects Section
of the biological opinion at the same that we provided the Effects Section to Reclamation and
DWR for their review. The Service received the results of the independent review of the draft
Effects Section on October 23, 2008; DWR and Reclamation provided the results of their review
on October 24, 2008. The Service modified the Effects Section of the biological opinion, as
appropriate, based on the comments received from the IPRT, the independent review team,
Reclamation and DWR. The Service also contracted with PBS&J to conduct an independent
review of the draft Actions (Final shown in Attachment B), as well as a review of DWR’s
proposed actions. The Service simultaneously provided the draft Actions to Reclamation and
DWR for their review. The Service received Reclamation’s and DWR’s comments on the draft
Actions on November 5, 2008. The Service received the results of the independent review of
both the Service’s and DWR’s draft Actions on November 19, 2008. The Service’s actions were
then modified to respond to comments from the independent review team and in consideration of
comments received from DWR. A draft biological opinion was provided to Reclamation on
November 21, 2008. Comments were received back from Reclamation and DWR on December
2,2008. The Service has incorporated all comments and edits, as appropriate, into this
biological opinion.

This biological opinion is based on information provided in Reclamation’s biological assessment
dated August 20, 2008, associated appendices, and input from the various internal and external
review processes that the Service has utilized in this consultation, described immediately above.
A complete administrative record is on file at the Sacramento Fish and Wildlife Office (SFWO).



Consultation History

July 30, 2004

February 15, 2005

February 16, 2005

May 20, 2005

February 2006
through September
2008

July 6, 2006

May 25, 2007

May 31, 2007

August 20, 2007

October 29, 2007

December 4, 2007

The Service issued a biological opinion addressing Formal and Early
Section 7 Endangered Species Consultation on the Coordinated
Operations of the Central Valley Project and State Water Project and the
Operations Criteria and Plan to Address Potential Critical Habitat Issues
(Service file # 1-1-04-F-0140).

The Department of the Interior is sued on the July 30, 2004 biological
opinion.

The Service issued its Reinitiation of Formal and Early Section 7
Endangered Species Consultation on the Coordinated Operations of the
Central Valley Project and State Water Project and the Operational
Criteria and Plan to Address Potential Critical Habitat Issues (Service
file # 1-1-05-F-0055).

The Department of the Interior is sued on the February 16, 2005 biological
opinion.

Staff from the California Department of Fish and Game (DFG), DWR,
National Marine Fisheries Service (NMFS), Reclamation, and the Service
(OCAP Working Team) met monthly to bi-weekly to discuss the
development of the biological assessment.

Reclamation requested informal consultation on coordinated operations of
the CVP and SWP and their effects to delta smelt.

Judge Wanger issued a summary judgment that invalidated the 2005
biological opinion and ordered a new biological opinion be developed by
September 15, 2008.

The Service provided Reclamation with guidance and recommendations
concerning the project description used in the 2004 biological opinion.

The Service provided a memorandum to Reclamation containing a species
list for the proposed action and clarification of the formal consultation

timeline.

The Service received an electronic version of the draft project description
for the biological assessment (Chapter 2) dated August 2007.

DFG, NMFS, and the Service received a draft project description dated
December 4, 2007.



December 6, 2007

December 14, 2007

December 20, 2007

January 17, 2008

January 21, 2008

January 22, 2008

January 23, 2008

March 4, 2008

March 6, 2008

March 10, 2008

March 24, 2008

April 21, 2008

DFG, NMFS, and the Service provided Reclamation with joint
preliminary guidance and recommendations for part of the draft project
description of CVP operations received on December 4, 2007.

Judge Wanger issued an interim order to direct actions at the export
facilities to protect delta smelt until a new biological opinion is
completed.

DFG, NMFS, and the Service provided Reclamation with joint
preliminary guidance and recommendations for parts of the draft project
description of SWP operations received on December 4, 2007.

DFG, NMFS, and the Service provided Reclamation with joint
preliminary guidance and recommendations for the remaining portion of
the draft project description received on December 4, 2007.

The Service sent to Reclamation an electronic version of the entire draft
project description with guidance and recommendations developed jointly
by DFG, NMFS, and the Service.

Reclamation provided DFG, NMFS and the Service with an electronic
version of the description of operations of the Suisun Marsh Salinity
Control Gates (SMSCGQG) dated August 2007.

DFG, NMFS, and the Service provided DWR with joint preliminary
guidance and recommendations on the December 4, 2007, draft project
description.

The Service provided DWR with joint DFG and Service guidance and
recommendations for the August 2007 version of the proposed Suisun
Marsh Salinity Control Gate (SMSCG) operations description.

DWR provided the Service with an updated description of proposed
operations of the SMSCG.

The Service received a draft description and effects analysis of aquatic
weed management in Clifton Court Forebay.

DFG, NMFS, and the Service provided Reclamation with guidance and
recommendations on the aquatic weed management section of the
biological assessment.

Reclamation provided the Service with a revised draft project description
for the biological assessment.



April 28 through
May 2, 2008

May 2008 through
December 2008

May 8, 2008

May 16, 2008

May 17, 2008

May 28, 2008

May 29, 2008

June 27, 2008

July 2, 2008

August 11, 2008

August 20, 2008

August 29, 2008

September 25, 2008

October 17, 2008

Reclamation conducted an external technical review of their draft
biological assessment.

Numerous meeting between the Service, Reclamation, DWR, DFG and
NMEFS on the development of the biological assessment and the biological
opinion.

The fisheries agencies provided Reclamation and DWR with guidance and
recommendations on the draft project description dated April 21, 2008.

The Service received a letter from Reclamation dated May 16, 2008,
requesting formal consultation on the proposed action. A biological
assessment also dated May 16, 2008, was enclosed with the letter.

Reclamation provided the Service with a number of revisions and addenda
to the May 16, 2008 biological assessment.

Reclamation and DWR provided the Service with additional revisions to
the May 16, 2008 biological assessment.

The Service sent a memo to Reclamation stating that with the revisions
provided on May 28, 2008, the Service had received enough information
to start the 30-day review period.

The Service provided Reclamation with a memo requesting additional
information.

The Service received a memorandum from Reclamation informing the
Service that Reclamation is committed to providing a response to the
Services’ June 27, 2008, request for additional information by early
August, 2008.

The Service received Reclamation’s August 8, 2008, letter transmitting
the revised biological assessment.

The Service received the revised biological assessment on electronically
from Reclamation.

Judge Wanger extended the completion date for the coordination of the
CVP and SWP biological opinion to December 15, 2008.

The Service received a letter dated September 24, 2008 from the San Luis
& Delta-Mendota Water Authority and the State Water Contractors, which

provided comments on the biological assessment.

The Service received DWR’s October 16, 2008 draft conservation actions.



October 17 through  Review of the draft Effects section of the biological opinion by the

24,2008

Service’s Internal Peer Review Team (IPRT).

October 17 through  Independent Review of the draft Effects section of the biological opinion

24,2008

conducted by PBS&J.

October 23, 2008 The Service received a letter dated October 20, 2008 from the San Luis &

Delta-Mendota Water Authority and the State Water Contractors, which
provided comments on fall X2.

October 24, 2008 The Service received comments from Reclamation and DWR on the draft

Effects section.

October 24 through  Review of entire preliminary draft biological opinion by IPRT.
November 19, 2008

October 24 through Independent Review of the Service’s draft conservation actions and
November 19,2008 DWR’s draft conservation actions conducted by PBS&J. The Service’s

draft actions were also submitted to Reclamation.

November 21, 2008 The Service transmitted the draft biological opinion to Reclamation.

November 24, 2008 The Service received a letter dated November 19, 2008 from the San Luis

& Delta-Mendota Water Authority and the State Water Contractors, which
provided comments on the Effects section and the review conducted by
PBS&J.

December 2, 2008 The Service received comments from Reclamation and DWR on the draft

biological opinion.
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Project Description

The proposed action is the continued long-term operation of the CVP and SWP. The proposed
action includes the operation of the temporary barriers project in the South Delta and the 500
cubic feet per second (cfs) increase in SWP Delta export limit from July through September. In
addition to current day operations, several other actions are included in this consultation. These
actions are: (1) an intertie between the California Aqueduct (CA) and the Delta-Mendota Canal
(DMCQ), (2) Freeport Regional Water Project (FRWP), (3) the operation of permanent gates that
will replace the temporary barriers in the South Delta, (4) changes in the operation of the Red
Bluff Diversion Dam (RBDD), and (5) Alternative Intake Project for the Contra Costa Water
District (CCWD). A detailed summary of all operational components and associated modeling
assumptions are included in the biological assessment in Chapter 9.



Table P-1 Assumptions for the Base and Future Studies

OCAP BA Today-OCAP Today-OCAP Today- Near Future- Future - (b)(2), Future Model
2004 Today BA 2004 BA 2004 Existing Existing Limited EWA Climate Revision
CVPIA 3406 Assumptions in  Assumptions in Conditions, Conditions Change- s since
(b)(2) with Revised Revised (b)(2), EWA  and OCAP D1641 OCAP
EWA CalSim-ll Model CalSim-Il Model BA 2004 BA 2004
-EWA - CVPIA (b)(2) - Consulted
CONV Projects,
(b)(2),
Limited EWA
OCAP Base model: Common Assumptions: Common Model Package (Version
8D)
"Same" indicates an assumption from a column to the left
Planning horizon 2001 2005% Same Same Same 2030* Same
Period of Simulation 73 years 82 years (1922- Same Same Same Same Same Extended
(1922-1994) 2003) hydrolog
y
timeserie
S

Level of development (Land Use) 2001 Level 2005 level Same Same Same 2030 level® Same

Sacramento Valley
(excluding American

R.)
CVP Land-use Same Same Same Same CVP Land-use Same
based, limited based, Full build
by contract out of CVP
amounts® contract
amounts®




American River

San Joaquin River"

SWP (FRSA) Land-use Same Same Same Same Same Same
based, limited
by contract
amounts®
Non-project Land-use Same Same Same Same Same Same
based
Federal Firm Level 2 Same Same Recent Same Firm Level 2 Same
refuges Historical water needs’
Firm Level 2
water needs’
Water rights 2001° Same Same 2005° Same 2025° Same
CVP (PCWA No project Same Same CVP (PCWA Same Same Same
American modified)®
River Pump
Station)
Develope
. . . - d land-
Friant Unit Regression of  Limited by Same Same Same Same Same use
Historical contract based
Demands amounts, based demands
oncurrent _water
allocation policy quality
calculatio
ns, and
revised
accretion
s/depletio
ns in the
East-
Side San
Joaquin
Valley
Lower Basin Fixed Annual Land-use based, Same Same Same Same Same
Demands based on district
level operations
and constraints
Stanislaus New Melones Same Same Same Draft Same Same Initial
River Interim Transitional storage
Operations Operations condition
Plan Plan’ s for New
Melones
Reservoir

were




South of Delta

increase
d.
(CVP/ISWP CVP Demand  Same Same Same Same Same Same
project based on
facilities) contracts
amounts®
Contra Costa 124 TAF/lyr 135 TAF/yr Same Same Same 195 TAF/yr Same
Water District annual annual average annual average
average CVP contract CVP contract
supply and water supply and
rights' water rights'
SWP Demand  Variable 3.1- Same Same Variable 3.1- Same Full Table A Same Revised
- Table A 4.1 MAF/Yr 4.2 MAF/Yr SwWpP
el delivery
logic.
Three
patterns
with Art
56 and
more
accuratel
y defined
Table A/
Article 21
split
modeled
SWP Demand 48 TAF/Yr Same Same 71 TAF/YT! Same Same Same
- North Bay
Aqueduct
(Table A)
SWP Demand Upto 134 Same Same Up to 314 Same Same Same
- Article 21 TAF/month TAF/month
demand December to from
March, total of December
other to March,
demands up total of
to 84 demands up
TAF/month in to 214
all months TAF/month
in all other

months®"




Systemwide

Sacramento Valley

Delta Region

Federal Firm Level 2 Same Same Recent Same Firm Level 2 Same
refuges Historical water needs'
Firm Level 2
water needs’
Existing Same Same Same Same Same Same
facilities®
Red Bluff No diversion Same Same Diversion Same Diversion Dam Same
Diversion Dam  constraint Dam operated July -
operated August
May 15 - (diversion
Sept 15 constraint)
(diversion
constraint)
Colusa Basin Existing Same Same Same Same Same Same
conveyance
and storage
facilities
Upper No project Same Same PCWA Same Same Same
American American
River River pump
station*
Sacramento No project Same Same Same Same American/Sacra  Same
River Water mento River
Reliability Diversions'
Lower No project Same Same Same Freeport Same Same
Sacramento Regional
River Water Project
(Full Demand)'
SWP Banks South Delta Same Same Same South Delta Same Same
Pumping Plant  Improvements Improvements
Program Program
Temporary Permanent
Barriers, Operable
6,680 cfs Gates (Stage
capacity in all 1). 6,680 cfs
months and capacity in all
an additional months and
1/3 of Vernalis an additional

flow from Dec
15 through
Mar 15°

1/3 of Vernalis
flow from Dec
15 through




South of Delta

(CVP/SWP project
facilities)

Trinity River

Mar 15 #
CVP C.W. Bill 4,200 cfs + Same Same Same 4,600 cfs Same Same
Jones (Tracy) deliveries capacity in all
Pumping Plant  upstream of months
DMC (allowed for
constriction by the Delta-
Mendota
Canal-
California
Agqueduct
Intertie)
City of No project Same Same DWSP WTP  Same DWSP WTP 30 Same
Stockton Delta 0 mgd mgd
Water Supply
Project
(DWSP)
Contra Costa Existing pump  Same Same Same Same Same™ Same
Water District locations
South Bay Existing Same Same SBA Same Same Same
Aqueduct capacity 300 Rehabilitatio
(SBA) cfs n: 430 cfs
capacity
from
junction with
California
Aqueduct to
Alameda
County
FC&WSD
Zone 7
diversion
point

Minimum flow
below
Lewiston Dam

Trinity EIS Same
Preferred

Alternative

(369-815

TAF/year)

Same

Same

Same

Same

Same




Clear Creek

Upper Sacramento River

Feather River

Yuba River

Trinity Trinity EIS Same Same Same Same Same Same
Reservoir end-  Preferred
of-September  Alternative
minimum (600 TAF as
storage able)
Minimum flow Downstream Same Same Same Same Same Same
below water rights,
Whiskeytown 1963 USBR
Dam Proposal to
USFWS and
NPS, and
USFWS
discretionary
use of CVPIA
3406(b)(2)
Shasta Lake NMFS 2004 Same Same Same Same Same Same
BO: 1.9 MAF
end of Sep.
storage target
in non-critical
years
Minimum flow Flows for Same Same Same Same Same Same
below Keswick SWRCB WR
Dam 90-5
temperature
control, and
USFWS
discretionary
use of CVPIA
3406(b)(2)
Minimum flow 1983 DWR, Same Same Same 2006 Same Same
below DFG Settlement
Thermalito Agreement Agreement
Diversion Dam (600 cfs) (700 / 800 cfs)
Minimum flow 1983 DWR, Same Same Same Same Same Same
below DFG
Thermalito Agreement
Afterbay outlet  (750-1,700
cfs)




American River

Lower Sacramento River

Mokelumne River

Stanislaus River

Merced River

Minimum flow  Available D-1644 Interim Same Yuba Same Same Same
below Yuba River Operations® Accord
Daguerre Data” Adjusted
Point Dam Data”
Minimum flow ~ SWRCB D- Same Same (b)(2) Same American River Same
below Nimbus 893 (see Minimum Flow
Dam Operations Instream Management °

Criteria), and Flow

USFWS managemen

discretionary t*

use of CVPIA

3406(b)(2)
Minimum Flow  SWRCB D- Same Same Same Same Same Same
at H Street 893
Bridge
Minimum flow SWRCB D- Same Same Same Same Same Same
near Rio Vista 1641
Minimum flow FERC 2916- Same Same Same Same Same Same
below 029, 1996
Camanche (Joint
Dam Settlement

Agreement)

(100-325 cfs)
Minimum flow FERC 2916- Same Same Same Same Same Same
below 029, 1996
Woodbridge (Joint
Diversion Dam  Settlement

Agreement)

(25-300 cfs)
Minimum flow 1987 USBR, Same Same Same Same Same Same
below DFG
Goodwin Dam  agreement,

and USFWS

discretionary

use of CVPIA

3406(b)(2)
Minimum SWRCB D- Same Same Same Same Same Same
dissolved 1422
oxygen




Minimum flow Davis- Same Same Same Same Same Same
below Grunsky (180-
Crocker- 220 cfs, Nov-
Huffman Mar), Cowell
Diversion Dam  Agreement
Minimum flow FERC 2179 Same Same Same Same Same Same
at Shaffer (25-100 cfs)
Bridge
Tuolumne River
Minimum flow FERC 2299- Same Same Same Same Same Same
at Lagrange 024, 1995
Bridge (Settlement
Agreement)
(94-301
TAF/year)
San Joaquin River
Maximum SWRCB D- Same Same Same Same Same Same
salinity near 1641
Vernalis
Minimum flow SWRCB D- Same Same Same Same Same Same
near Vernalis 1641, and
Vernalis
Adaptive
Management
Plan per San
Joaquin River
Agreement
Sacramento River-San
Joaquin River Delta
Delta Outflow SWRCB D- Same Same Same Same Same Same Revised
Index (Flow 1641 Delta
and Salinity) ANN
(salinity
estimatio
n)"
Delta Cross SWRCB D- Same Same Same Same Same Same
Channel gate 1641
operation
Delta exports SWRCB D- Same Same Same Same Same Same
1641, USFWS
discretionary
use of CVPIA
3406(b)(2)

Upper Sacramento River



American River

Stanislaus River

San Joaquin River

CVP water allocation

Flow objective 3,250 - 5,000 Same Same Same Same Same Same
for navigation cfs based on
(Wilkins CVP water
Slough) supply
condition
Folsom Dam Variable Same Same Same Same Same Same
flood control 400/670 flood
control
diagram
(without outlet
modifications)
Flow below Discretionary Same Same (b)(2) Same American River ~ Same
Nimbus Dam operations Minimum Flow
criteria Instream Management °
corresponding Flow
to SWRCB D- managemen
893 required t*
minimum flow
Sacramento "Replacement  Same Same Same Same Same Same
Area Water " water is not
Forum implemented
"Replacement
" Water
Flow below 1997 New Same Same Same Draft Same Same
Goodwin Dam  Melones Transitional
Interim Operations
Operations Plan’
Plan
Flow at D1641 Same Same Same Same Same* Same
Vernalis

CVP 100% (75% in  Same Same Same Same Same Same
Settlement Shasta critical

and Exchange  years)

CVP refuges 100% (75% in  Same Same Same Same Same Same

Shasta critical
years)
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CVP
agriculture

100%-0%
based on
supply (South-
of-Delta
allocations are
reduced due
to D-1641 and
3406(b)(2)
allocation-
related export
restrictions)

CVP municipal
& industrial

100%-50%
based on
supply (South-
of-Delta
allocations are
reduced due
to D-1641 and
3406(b)(2)
allocation-
related export
restrictions)

SWP water allocation

North of Delta
(FRSA)

Contract
specific

South of Delta
(including
North Bay
Aqueduct)

Based on
supply; equal
prioritization
between Ag
and M&lI
based on
Monterey
Agreement

CVP-SWP coordinated operations



Sharing of
responsibility
for in-basin-
use

1986
Coordinated
Operations
Agreement
(FRWP
EBMUD and
2/3 of the
North Bay
Aqueduct
diversions are
considered as
Delta Export,
1/3 of the
North Bay
Aqueduct
diversion is
considered as
in-basin-use)

Same Same

Same Same Same Same

Sharing of
surplus flows

1986
Coordinated
Operations
Agreement

Same Same

Same Same Same Same

Sharing of
Export/Inflow
Ratio

Equal sharing ~ Same Same
of export

capacity

under

SWRCB D-

1641; use of

CVPIA

3406(b)(2)

restricts only

CVP and/or

SWP exports

Same Same Same Same

Sharing of
export
capacity for
lesser priority
and wheeling
related

pumping

Cross Valley Same Same
Canal

wheeling (max

of 128

TAF/year),

CALFED ROD

defined Joint

Point of

Diversion

JPOD

CVPIA 3406(b)(2): Per May 2003 Dept. of Interior

Same Same Same Same
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Decision

Allocation 800 TAF, 700 Same Same Same Same Same NA
TAF in 40-30-
30 dry years,
and 600 TAF
in 40-30-30
critical years"

CALFED Environmental Water Account / Limited Environmental Water

Account

Actions Dec-Feb Dec/Jan 50 NA Same VAMP (Apr 15 Same NA The EWA
reduce total TAF/mon export - May 16) 31- actions,
exports by 50  reduction, Feb day export assets,
TAF/mon 50 TAF export restriction on and debt
relative to reduction in SWP; If stored were
total exports Wet/AN years, assets and revised
without EWA,; Feb/Mar 100, 75, purchases and
VAMP (Apr 15 or 50 TAF from the Yuba vetted as
- May 16) reduction are sufficient, part of
export dependent on Post (May 16- the Long
restriction on species habitat 31) VAMP Term
SWP; Post conditions; export Environm
(May 16-31) VAMP (Apr 15 - restrictions ental
VAMP export May 16) export apply to Water
restriction on restriction on swp™ Account
SWP and SWP; Pre (Apr EIS/R
potentially on 1-14) VAMP project
CVP if B2 export reduction
Post-VAMP in Dry/Crit years;
action is not Post (May 16-
taken; 31) export
Ramping of restriction; June

exports (Jun) ramping
restriction if
PostVAMP
action was done.
Pre- and Post-
VAMP and June
actions done if
foreseeable
October debt at
San Luis does
not exceed 150
TAF.




Assets

Fixed Water
Purchases
250 TAF/yr,
230 TAF/yrin
40-30-30 dry
years, 210
TAF/yr in 40-
30-30 critical
years. The
purchases
range from O
TAF in Wet
years to
approximately
153 TAF in
Critical years
NOD, and 57
TAF in Critical
years to 250
TAF in Wet
years SOD.
Variable
assets include
the following:
use of 50% of
any CVPIA
3406(b)(2)
releases
pumped by
SWP, flexing
of Delta E/I
Ratio (post-
processed
from CalSim-II
results),
additional 500
CFS pumping
capacity at
Banks in Jul-
Sep

Fixed Water
Purchases 250
TAF/yr, 230
TAF/yr in 40-30-
30 dry years,
210 TAF/yrin
40-30-30 critical
years. NOD
share of annual
purchase target
ranges from 90%
to 50% based on
SWP Ag
Allocation as an
indicator of
conveyance
capacity.
Variable/operatio
nal assets
include use of
50% of any
CVPIA
3406(b)(2)
releases
pumped by
SWP, additional
500 CFs
pumping
capacity at
Banks in Jul-
Sep, source
shifting,
Semitropic
Groundwater
Bank, “spill” of
San Luis
carryover debt,
and backed-up
stored water
from Spring
EWA actions.

NA

Same

Purchase of
Yuba River
stored water
under the
Lower Yuba
River Accord
(average of 48
TAF/yr), use
of 50% of any
CVPIA 3406
(b)(2)
releases
pumped by
SWP,
additional 500
CFS pumping
capacity at
Banks in Jul-
Sep.

Same

NA
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Debt

Post Processing Assumptions

Water Transfers

Water
transfers

Delivery debt Same
paid back in
full upon
assessment;
Storage debt
paid back
over time
based on
asset/action
priorities;
SOD and
NOD debt
carryover is
explicitly
managed or
spilled; NOD
debt carryover
must be
spilled; SOD
and NOD
asset
carryover is
allowed

Acquisitions Same
by SWP

contractors

are wheeled

at priority in

Banks

Pumping

Plant over

non-SWP

users

Same

Same

No Carryover
Debt

Same

Same

Same

Phase 8°

Evaluate Same
available
capacity

Same

Same

Same

Refuge Level
4 water

Evaluate Same
available
capacity

Same

Same

Same

Notes:
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# The OCAP BA project description is presented in Chapter 2.

®Climate change sensitivity analysis assumptions and documentation are presented in Appendix R.

°The Sacramento Valley hydrology used in the CALSIM Il model reflects 2020 land-use assumptions
associated with Bulletin 160-98. The San Joaquin Valley hydrology reflects draft 2030 land-use assumptions
developed by Reclamation. Development of 2030 land-use assumptions are being coordinated with the
California Water Plan Update for future models.

4 CVP contract amounts have been reviewed and updated according to existing and amended contracts as
appropriate. Assumptions regarding CVP agricultural and M&I service contracts and Settlement Contract
amounts are documented in Table 3A (North of Delta) and 5A (South of Delta) of Appendix D: Delivery
Specifications section of the Technical Appendix.

¢ SWP contract amounts have been reviewed and updated as appropriate. Assumptions regarding SWP
agricultural and M&I contract amounts are documented in Table 1A (North of Delta) and Table 2A (South of
Delta) of Appendix D: Delivery Specifications section.

Water needs for federal refuges have been reviewed and updated as appropriate. Assumptions regarding
firm Level 2 refuge water needs are documented in Table 3A (North of Delta) and 5A (South of Delta) of
Appendix D:Delivery Specifications. Incremental Level 4 refuge water needs have been documented as part
of the assumptions of future water transfers.

9PCWA demand in the foreseeable existing condition is 8.5 TAF/yr of CVP contract supply diverted at the
new American River PCWA Pump Station. In the future scenario, PCWA is allowed 35 TAF/yr.
Assumptions regarding American River water rights and CVP contracts are documented in Table 5 of
Appendix D: Delivery Specifications section.

"The new CalSim-Il representation of the San Joaquin River has been included in this model package
(CalSim-1I San Joaquin River Model, Reclamation, 2005). Updates to the San Joaquin River have been
included since the preliminary model release in August 2005. The model reflects the difficulties of on-going
groundwater overdraft problems. The 2030 level of development representation of the San Joaquin River
Basin does not make any attempt to offer solutions to on-going groundwater overdraft problems. In addition,
a dynamic groundwater simulation is not yet developed for San Joaquin River Valley. Groundwater
extraction/ recharge and stream-groundwater interaction are static assumptions and may not accurately
reflect a response to simulated actions. These limitations should be considered in the analysis of results.

: Study 6.0 demands for CCWD are assumed equal to Study 7.0 due to data availablity with the revised
CalSim-1I model framework. For all Studies, Los Vaqueros Reservoir storage capacity is 100 TAF.
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' Table A deliveries into the San Francisco Bay Area Region for existing cases are based on a variable
demand and a full Table A for future cases. The variable demand is dependent on the availability of other
water during wet years resulting in less demand for Table A. In the future cases it is assumed that the
demand for full Table A will be independent of other water sources. Article 21 demand assumes MWD
demand of 100 TAF/mon (Dec-Mar), Kern demand of 180 TAF/mon (Jan-Dec), and other contractor demand
of 34 TAF/mon (Jan-Dec).

¥PCWA American River pumping facility upstream of Folsom Lake is under construction.
'Mokelumne River flows reflect EBMUD supplies associated with the Freeport Regional Water Project.

™ The CCWD Alternate Intake Project (AIP), an intake at Victoria Canal, which operates as an alternate Delta
diversion for Los Vaqueros Reservoir is not included in Study 8.0. AIP is included as a separate
consultation. AIP will be further evaluated after regulatory and operational managment assumptions have
been determined.

" The allocation representation in CalSim-II replicates key processes, shortage changes are checked by
post-processing.

°This Phase 8 requirement is assumed to be met through Sacramento Valley Water Management
Agreement Implementation.

P OCAP BA 2004 modeling used available hydrology at the time which was data developed based on 1965
Yuba County Water Agency -Department of Fish of Game Agreement. Since the OCAP BA 2004 modeling,
Yuba River hydrology was revised. Interim D-1644 is assumed to be fully implemented with or without the
implementation of the Lower Yuba River Accord. This is consistent with the future no-action condition being
assumed by the Lower Yuba River Accord EIS/EIR study team. For studies with the Lower Yuba River
Accord, an adjusted hydrology is used.

9 It is assumed that either VAMP, a functional equivalent, or D-1641 requirements would be in place in
2030.
"The Draft Transitional Operations Plan assumptions are discussed in Chapter 2.

°For Studies 7.0, 7.1, and 8.0 the flow components of the proposed American River Flow Management are
included and applied using the CVPIA 3406(b)(2). For Study 8.0 the American River Flow Management is
assumed to be the new minimum instream flow.

'OCAP assumes the flexibility of diversion location but does not assume the Sacramento Area Water Forum
Water Forum "replacement water" in drier water year types.

“ Aqueduct improvements that would allow an increase in South Bay Aqueduct demand at the time of model
development were expected to be operational within 6 months. However, a delay in the construction has
postponed the completion.

YThe Atrtificial Neural Network (ANN) was updated for both salinity and X2 calculations. Study 3a does not

include an updated ANN, Study 6.1 has an updated salinity but not X2, and all remaining Studies include
both the updated salinity and X2.

" North Bay Article 21 deliveries are dependent on excess conditions rather than being dependent on San
Luis storage.
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Figure P-1 Map of California CVP and SWP Service Areas

18



Coordinated Operations of the CVP and SWP

Coordinated Operations Agreement

The CVP and SWP use a common water supply in the Central Valley of California. The DWR
and Reclamation (collectively referred to as Project Agencies) have built water conservation and
water delivery facilities in the Central Valley in order to deliver water supplies to affected water
rights holders as well as project contractors. The Project Agencies’ water rights are conditioned
by the State Water Resources Control Board (SWRCB) to protect the beneficial uses of water
within each respective project and jointly for the protection of beneficial uses in the Sacramento
Valley and the Sacramento-San Joaquin Delta Estuary. The Project Agencies coordinate and
operate the CVP and SWP to meet the joint water right requirements in the Delta.

The Coordinated Operations Agreement (COA), signed in 1986, defines the project facilities and
their water supplies, sets forth procedures for coordination of operations, identifies formulas for
sharing joint responsibilities for meeting Delta standards, as the standards existed in SWRCB
Decision 1485 (D-1485) and other legal uses of water, identifies how unstored flow will be
shared, sets up a framework for exchange of water and services between the CVP/SWP, and
provides for periodic review of the agreement.

Implementing the COA
Obligations for In-Basin Uses

In-basin uses are defined in the COA as legal uses of water in the Sacramento Basin, including
the water required under the SWRCB D-1485 Delta standards (D-1485 ordered the CVP and
SWP to guarantee certain conditions for water quality protection for agricultural, municipal and
industrial [M&I], and fish and wildlife use). The Project Agencies are obligated to ensure water
is available for these uses, but the degree of obligation is dependent on several factors and
changes throughout the year, as described below.

Balanced water conditions are defined in the COA as periods when it is mutually agreed that
releases from upstream reservoirs plus unregulated flows approximately equals the water supply
needed to meet Sacramento Valley in-basin uses plus exports. Excess water conditions are
periods when it is mutually agreed that releases from upstream reservoirs plus unregulated flow
exceed Sacramento Valley in-basin uses plus exports. Reclamation’s Central Valley Operations
Office (CVOO) and DWR’s SWP Operations Control Office jointly decide when balanced or
excess water conditions exist.

During excess water conditions, sufficient water is available to meet all beneficial needs, and the
CVP and SWP are not required to supplement the supply with water from reservoir storage.
Under Article 6(g) of the COA, Reclamation and DWR have the responsibility (during excess
water conditions) to store and export as much water as possible, within physical, legal and
contractual limits. In excess water conditions, water accounting is not required. However, during
balanced water conditions, the Projects share the responsibility in meeting in-basin uses.
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When water must be withdrawn from reservoir storage to meet in-basin uses, 75 percent of the
responsibility is borne by the CVP and 25 percent is borne by the SWP'. When unstored water is
available for export (i.e., Delta exports exceed storage withdrawals while balanced water
conditions exist), the sum of CVP stored water, SWP stored water, and the unstored water for
export is allocated 55/45 to the CVP and SWP, respectively.

Accounting and Coordination of Operations

Reclamation and DWR coordinate on a daily basis to determine target Delta outflow for water
quality, reservoir release levels necessary to meet in-basin demands, schedules for joint use of
the San Luis Unit facilities, and for the use of each other’s facilities for pumping and wheeling.

During balanced water conditions, daily water accounting is maintained of the CVP and SWP
obligations. This accounting allows for flexibility in operations and avoids the necessity of daily
changes in reservoir releases that originate several days travel time from the Delta. It also means
adjustments can be made “after the fact” using actual data rather than by prediction for the
variables of reservoir inflow, storage withdrawals, and in-basin uses.

The accounting language of the COA provides the mechanism for determining the responsibility
of each project for Delta outflow-influenced standards; however, real time operations dictate
actions. For example, conditions in the Delta can change rapidly. Weather conditions combined
with tidal action can quickly affect Delta salinity conditions, and therefore, the Delta outflow
required to maintain joint standards. If, in this circumstance, it is decided the reasonable course
of action is to increase upstream reservoir releases, then the response will likely be to increase
Folsom releases first. Lake Oroville water releases require about three days to reach the Delta,
while water released from Lake Shasta requires five days to travel from Keswick to the Delta.
As water from the other reservoirs arrives in the Delta, Folsom releases can be adjusted
downward. Any imbalance in meeting each project’s designed shared obligation would be
captured by the COA accounting.

Reservoir release changes are one means of adjusting to changing in-basin conditions. Increasing
or decreasing project exports can immediately achieve changes to Delta outflow. As with
changes in reservoir releases, imbalances in meeting each project’s designed shared obligations
are captured by the COA accounting.

During periods of balanced water conditions, when real-time operations dictate project actions,
an accounting procedure tracks the designed sharing water obligations of the CVP and SWP. The
Projects produce daily and accumulated accounting balances. The account represents the
imbalance resulting from actual coordinated operations compared to the COA-designed sharing
of obligations and supply. The project that is “owed” water (i.e., the project that provided more
or exported less than its COA-defined share) may request the other project adjust its operations
to reduce or eliminate the accumulated account within a reasonable time.

The duration of balanced water conditions varies from year to year. Some very wet years have
had no periods of balanced conditions, while very dry years may have had long continuous
periods of balanced conditions, and still other years may have had several periods of balanced

' These percentages were derived from negotiations between Reclamation and DWR for SWRCB D-1485 standards
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conditions interspersed with excess water conditions. Account balances continue from one
balanced water condition through the excess water condition and into the next balanced water
condition. When the project that is owed water enters into flood control operations, at Shasta or
Oroville, the accounting is zeroed out for that respective project. The biological assessment
provides a detailed description of the changes in the COA.

State Water Resources Control Board Water Rights

1995 Water Quality Control Plan

The SWRCB adopted the 1995 Bay-Delta Water Quality Control Plan (WQCP) on May 22,
1995, which became the basis of SWRCB Decision-1641. The SWRCB continues to hold
workshops and receive information regarding processes on specific areas of the 1995 WQCP.
The SWRCB amended the WQCP in 2006, but to date, the SWRCB has made no significant
changes to the 1995 WQCP framework.

Decision 1641

The SWRCB imposes a myriad of constraints upon the operations of the CVP and SWP in the
Delta. With Water Rights Decision 1641, the SWRCB implements the objectives set forth in the
SWRCB 1995 Bay-Delta WQCP and imposes flow and water quality objectives upon the
Projects to assure protection of beneficial uses in the Delta. The SWRCB also grants conditional
changes to points of diversion for the Projects with D-1641.

The various flow objectives and export restraints are designed to protect fisheries. These
objectives include specific outflow requirements throughout the year, specific export restraints in
the spring, and export limits based on a percentage of estuary inflow throughout the year. The
water quality objectives are designed to protect agricultural, municipal and industrial, and fishery
uses, and they vary throughout the year and by the wetness of the year.

Figure P-2 and Figure P-3 summarize the flow and quality objectives in the Delta and Suisun
Marsh for the Projects from D-1641. These objectives will remain in place until such time that
the SWRCB revisits them per petition or as a consequence to revisions to the SWRCB Water
Quality Plan for the Bay-Delta (which is to be revisited periodically).

On December 29, 1999, SWRCB adopted and then revised (on March 15, 2000) Decision 1641,
amending certain terms and conditions of the water rights of the SWP and CVP. Decision 1641
substituted certain objectives adopted in the 1995 Bay-Delta Plan for water quality objectives
that had to be met under the water rights of the SWP and CVP. In effect, D-1641 obligates the
SWP and CVP to comply with the objectives in the 1995 Bay-Delta Plan. The requirements in
D-1641 address the standards for fish and wildlife protection, M&I water quality, agricultural
water quality, and Suisun Marsh salinity. SWRCB D-1641 also authorizes SWP and CVP to
jointly use each other’s points of diversion in the southern Delta, with conditional limitations and
required response coordination plans. SWRCB D-1641 modified the Vernalis salinity standard
under SWRCB Decision 1422 to the corresponding Vernalis salinity objective in the 1995 Bay-
Delta Plan. The criteria imposed upon the CVP and SWP are summarized in Figure P-2
(Summary Bay-Delta Standards), Figure P-3 (Footnotes for Summary Bay-Delta Standards), and
Figure P-4 (CVP/SWP Map).
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Summary Bay-Delta Standards

Contained in D-1641

| CRITERIA | JAN | FEB | MAR [ APR | MAY | JUN | JUL | AUG [ SEP | OCT | NOV | DEC ||
FLOW/OPERATIONAL
* Fish and Wildlife

SWP/CVP Export Limits

Export/Inflow Ratio ¥ m

Minimum Delta Outflow

Habitat Protection Outflow - 7100 - 29000 ofs £

Salinity Starting Condition %
River Flows:
@ Rio Vista

B65% of Delta Inflow

3,000 - 8,000 cfs £

- 3,000 - 4,500 cfs ™ -
Sz ¥ .

o

Closed u . Concitional oy '

@ Vernalis - Base

- Pulse

Delta Cross Channel Gates

WATER QUALITY STANDARDS

* Municipal and Industrial

All Export Locations =250 mgdl C

Contra Costa Canal g/l Cl for the required nurnber of days 2

* Agriculture

Western/Interior Delta -mm 4-dlay average EC mmhosiom £ -

* Fish and Wildlife

San Joaquin River Salinity 77 14-tiay avg; 0.4 EC

190 EC 17} 155 EC

Suisun Marsh Salinity 7% 125 EC 80 EC

| See Footnotes

Figure P-2 Summary Bay Delta Standards (See Footnotes below)
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Footnotes

F17 Maxirnum 3-day running average of combined export rate (cfs) which includes Tracy Pumping Plant and Clifton Court Forebay Inflow less Byron-Bethany pumping.

Year Type All

Apr1§ - |The greater of 1,500 or 100%
May15* of 3-day avy. Vernalis flow

* This tirme period may need to be adjusted to coincide with fish migration. Maximurm export rate may be varied by CalFed Op's group

27 The maximum percentage of average Delta inflow (use 3-day average for balanced conditions with storage withdrawal, otherwise use 14-day average) diverted

at Clitton Court Forebay (excluding Byron-Bethany purnping) and Tracy Pumping Plant using a 3-day average. (These percentages may be adjusted upward
or downward depending on biological conditions, providing there is no net water cost.)

131 The maximum percent Delta inflow diverted for Feb may vary depending on the January BR1

Jan 8RRl | Feb exp. limit
= 1.0 MAF 45%
between 1.0 o 1ro
R1sMap | A%
= 1.5 MAF 3%

a7 Minimum monthly average Delta outflow (cfs). If monthly standard < 5000 cfs, then the 7-day average must be within 1,000 cfz of standard; if monthly
standard » 5000 cfs, then the 7-day average must be = 80% of standard.

Year Type All w AN BN D [+

dJan 4,500%

Jul 5,000 5,000 500 5,000 4,000
Aug 4000 4000 4000 3 500 3000
Sep
Oct 4,000 4,000 4,000 4,000 3,000

Nov-Dec 4,500 4,500 4500 4,500 3,500

*Increase 1o 6,000 if the Dec SRl is greater than 800 TAF

57 Minimum 3-day running average of daily Delta outflow of 7 100 cfs OR: either the daily average or 14-day running average EC at Callinsville is less than
2.64 mmhos/cm (This standard for March may be relaxed if the Feb 8R1is less than 500 TAF. The standard does not apply in May and June if the May

estirnate of the SRIS < 8.1 MAF at the 90% exceedence level in which case a minirurm 14-day running average flow of 4,000 cfs is required ) For additional
Delta outflow objectives, see TABLE A

67 February starting salinity: If Jan 8R1 = 300 TAF, then the daily or 14-day running average EC @ Collinsville must be < 284 mmhos/cm for at least one day
between Feb 1-14. If Jan 8R| is between B50 TAF and 900 TAF, then the CalFed Op's group will determine if this requirement rmust be met.

f7] Rio Vista minimurm ronthly average flow rate in cfs (the 7-day running average shall not be less than 1,000 below the monthly objective).

Year Type All W AN BN D C
Sep 3,000
Oct

Nov-Dec

4,000 4,000 4,000 4,000 3,000
4500 4,500 4500 4,500 3,000

87 BASE Wemalis minimum monthly average flow rate in cfs {the 7-day running average shall not be less than 20% below the objective).
Take the higher objective if X2 is required to be west of Chipps Island.

Year Type All w AN BN D C
F"’a":d'"” 2120 or | 2130 or | 1420 or | 1420 or | 710 or

May16-Jun 3420 2420 27280 2,280 1,140

f97 PULSE “ernalis minimurn monthly average flow rate in cfs. Take the higher objective if 32 is required to be west of Chipps Island

Year Type Al w AN BN D [
ApH5 - 7330 or | 5730 or | 4,620 or | 4020 o | 3,110 or
May15 8,620 7,020 5,480 4,880 3,540

Oct

* Up to an additional 28 TAF pulse/attraction flow to bring flows up to a monthly average of 2 000 cfs except for a
critical year following a critical year. Time period based on realtime monitoring and determined by CalFed Op's group

frop For the MNowJan period, Delta Cross Channel gates may be closed for up to a total of 45 days.

f117|For the May 21-June 15 period, close Delta Cross Channel gates for a total of 14 days per CALFED Op's group. During the period the Delta cross channel
gates may close 4 consecutive days each week, excluding weekends.

127 Minimum # of days that the mean daily chlorides = 150 mg/l must be provided in intervals of not less than 2 weeks duration. Standard applies at Contra
Costa Canal Intake or Antioch Water Warks Intake.

Year Type w AN EN D c
# Days 240 190 175 185 155

Figure P-3 Footnotes for Summary Bay Delta Standards (continued on next page)
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3 The maximum14-day running average of mean daily EC (mmhos/cm) depends on water year type.

WESTERN DELTA INTERIOR DELTA
Sac River @ Emmaton SJR @& Jers ey Point Mokelumne R @ Terminous SJR & San Andreas
year | 045 EC from [EC value from| 0.45 EC fram [EC value from | 0.45 EC fram | EC value from| 0.45 EC from |EC valug fror
Type April 1 to date |date shown tolApril1 to date |date shown to] April 1 to date |date shown to] April 1 to date [date shown i
¥p shown AUGE shown Augls shown pUG1E shown AugTS *
W Aug 15 Aug 15 Aug 15 Aug 15
AN Jul 1 0.63 Aug1s  F Aug 15 Aug 18
BN Jun 20 1.14 Jun 20 0.74 Aug 15 Aug 15
D Jun 15 1.67 Jun 15 1.35 ALQ 15 Jun 25 0.85
C 2.78 2.20 0.87
*When no date is shown, EC limit continues frorn April 1.
[14] As per D-1641, for San Joaguin River at Vemalis: howerer, the April through August maximum 30- day running average EC
for San Joaguin River at Brandt Bridge Old River near Middle River, and Old River at Tracy Road Bridge shall be 1.0 EC until
April 1, 2005 when the value will be 0.7 EC.
157 Compliance will be determined between Jersey Paint & Frisaners Paint. b
Does not apply in critical years or in May when the May 90% forecast of SRI £ 8.1 MAF,
167 During deficiency periad, the maximum manthly average mhtEC at Western Suisun Marsh stations
as per SMPA is: Wionth MhEC
Qct 18.0
Nov 16.5
fitsi In Movember, maximurm rmonthly average mhtEC = 16.5 for Decvar 156
Westem Marsh stations and maximum monthly average Apr 14.0
mhtEC = 15.5 for Eastern Marsh stations in all periods types. May 125
TABLE A Port Chlcago
Pl (continuous recorder at Port Chicago)
Mumber of Days Yhen Max Da_lly Awarage Electrical Conductivity (TAF) FEB | MAR | APR | MAY | JUN
of 264 rmhos/crm Must Be Maintained. (This can also be met
with a maximurm 14-day running average EC of 264 mmhos/cm, or g g o g g u
3-day running average Delta outflows of 11,400 cfs and 29,200 cfs, 230 1 g 0 0 0
respectively.) Port Chicago Standard is triggered only when the 14- 500 4 1 0 0 0
day average EC for the last day of the previous maonth is 2.64 750 8 2 0 0 0
mrnhosécm or less. PMIis previous month's 8R1 I salinityAflow 1000 12 4 0 0 0
objectives are met for a greater number of days than required for 1260 15 & 1 0 0
any month, the excess days shall be applied towards the following 1500 18 9 1 0 0
manth's reguirernent. The number of day's for values of the PMI 1750 | 20 12 2 0 0
between those specified below shall be determined by linear 2000 | 21 15 4 0 0
interpolation 2250 22 17 5 1 0
2500 | 23 19 8 1 0
2780 | 24 21 10 2 0
Chipps Island 3000 | 25 23 12 4 0
. 32680 | 25 24 14 [ 0
PMI (Chipps Island Station D10) 3500 | 25 35 16 g 0
(TAF) FEB | MAR | APR | MAY | JUN 3750796 56 15 05 il
=500 a o o o 0 4000 | 26 27 20 15 0
7580 0 0 0 0 ] 4250 | 26 27 21 18 1
1000 | 287 | 12 2 0 0 4500 | 26 28 23 21 2
1250 | 28 Kl B 0 ] 4750 | 27 28 24 23 3
1800 | 28 | 13 0 0 5000 | 27 28 25 25 4
1750 | 28 il 20 0 0 4260 | 27 29 25 26 g
2000 | 28 M 25 1 0 9500 | 27 29 26 28 9
2280 | 28 Kl 27 3 0 5780 | 27 29 27 28 13
2500 | 28 Kl 29 1 1 ao00 f 27 29 27 29 16
2750 | 28 3 29 20 2 6250 | 27 30 27 29 19
3000 | 28 e 30 a7 4 6500 | 27 30 28 30 22
3250 | 28 )l 30 29 3 6750 | 27 30 28 30 24
3500 | 28 H 30 30 13 Jooo | 27 30 28 30 26
3750 | 28 ki 30 k| 18 72a0 | 27 a0 20 a0 27
4000 | 28 3 30 31 23 Fa00 | 27 30 29 30 28
4250 | 28 M 30 Ell 25 7ra0 | 27 30 29 3 23
4500 | 28 ki 0 3 27 gooo | 27 30 29 31 29
4750 | 28 3 30 3 23 8250 | 28 30 29 kh 29
5000 | 28 3 30 31 29 8500 | 28 30 29 31 29
52650 | 28 31 0 Ell 29 a7al | 28 30 29 31 30
» 5500 | 28 Y] 0 L] a0 G000 28 30 29 31 30
9280 | 28 30 29 31 30
*When 500 TAF < Pl < 1000 TAF, the number of days is 500 | 28 X 29 3 30
determined by linear interpolation between 0 and 25 days. 9750 | 28 | 2g 31 a0
10000 | 28 31 30 31 30
= 10000 | 28 k] 30 Ell 30

Figure P-3 Footnotes for Summary Bay Delta Standards
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Figure P-4 CVP/SWP Delta Map
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Joint Points of Diversion

SWRCB D-1641 granted Reclamation and DWR the ability to use/exchange each Project’s
diversion capacity capabilities to enhance the beneficial uses of both Projects. The SWRCB
conditioned the use of Joint Point of Diversion (JPOD) capabilities based on a staged

implementation and conditional requirements for each stage of implementation. The stages of
JPOD in SWRCB D-1641 are:

e Stage 1 — for water service to Cross Valley Canal contractors, Tracy Veterans Cemetery
and Musco Olive, and to recover export reductions taken to benefit fish.

e Stage 2 — for any purpose authorized under the current project water right permits.

e Stage 3 — for any purpose authorized up to the physical capacity of the diversion
facilities. Stage 3 is not part of the project description.

Each stage of JPOD has regulatory terms and conditions which must be satisfied in order to
implement JPOD.

All stages require a response plan to ensure water levels in the southern Delta will not be
lowered to the injury of local riparian water users (Water Level Response Plan). All stages
require a response plan to ensure the water quality in the southern and Central Delta will not be
significantly degraded through operations of the JPOD to the injury of water users in the
southern and Central Delta.

All JPOD diversion under excess conditions in the Delta is junior to Contra Costa Water District
(CCWD) water right permits for the Los Vaqueros Project, and must have an X2 (the two parts
per thousand (ppt) isohaline location in kilometers from the Golden Gate Bridge) located west of
certain compliance locations consistent with the 1993 Los Vaqueros biological opinion for delta
smelt.

Stage 2 has an additional requirement to complete an operations plan that will protect fish and
wildlife and other legal users of water. This is commonly known as the Fisheries Response Plan.
A Fisheries Response Plan was approved by the SWRCB in February 2007, but since it relied on
the 2004 and 2005 biological opinions, the Fisheries Response Plan will need to be revised and
re-submitted to the SWRCB at a future date.

Stage 3 has an additional requirement to protect water levels in the southern Delta under the
operational conditions of Phase II of the South Delta Improvements Program, along with an
updated companion Fisheries Response Plan.

Reclamation and DWR intend to apply all response plan criteria consistently for JPOD uses as
well as water transfer uses.

In general, JPOD capabilities will be used to accomplish four basic CVP-SWP objectives:

e When wintertime excess pumping capacity becomes available during Delta excess
conditions and total CVP-SWP San Luis storage is not projected to fill before the spring
pulse flow period, the project with the deficit in San Luis storage may elect to use JPOD
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capabilities. Concurrently, under the CALFED Record of Decision (ROD), JPOD may
be used to create additional water supplies for the Environmental Water Account (EWA)
or reduce debt for previous EWA actions.

e When summertime pumping capacity is available at Banks Pumping Plant and CVP
reservoir conditions can support additional releases, the CVP may elect to use JPOD
capabilities to enhance annual CVP south of Delta water supplies.

e When summertime pumping capacity is available at Banks or Jones Pumping Plant to
facilitate water transfers, JPOD may be used to further facilitate the water transfer.

e During certain coordinated CVP-SWP operation scenarios for fishery entrainment
management, JPOD may be used to shift CVP-SWP exports to the facility with the least
fishery entrainment impact while minimizing export at the facility with the most fishery
entrainment impact.

Revised WQCP (2006)

The SWRCB undertook a proceeding under its water quality authority to amend the Water
Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay-
Delta Plan) adopted in 1978 and amended in 1991 and in 1995. Prior to commencing this
proceeding, the SWRCB conducted a series of workshops in 2004 and 2005 to receive
information on specific topics addressed in the Bay-Delta Plan.

The SWRCB adopted a revised Bay-Delta Plan on December 13, 2006. There were no changes
to the Beneficial Uses from the 1995 Plan to the 2006 Plan, nor were any new water quality
objectives adopted in the 2006 Plan. A number of changes were made simply for readability.
Consistency changes were also made to assure that sections of the 2006 Plan reflected the current
physical condition or current regulation. The SWRCB continues to hold workshops and receive
information regarding Pelagic Organism Decline (POD), Climate Change, and San Joaquin
salinity and flows, and will coordinate updates of the Bay-Delta Plan with on-going development
of the comprehensive Salinity Management Plan.

Real Time Decision-Making to Assist Fishery
Management

Introduction

Real time decision-making to assist fishery management is a process that promotes flexible
decision making that can be adjusted in the face of uncertainties as outcomes from management
actions and other events become better understood. For the proposed action high uncertainty
exists for how to best manage water operations while protecting listed species. Sources of
uncertainty relative to the proposed action include:

e Hydrologic conditions
e QOcean conditions

e Listed species biology
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Under the proposed action the goals for real time decision-making to assist fishery management
are:

e Meet contractual obligations for water delivery

e Minimize adverse effects for listed species

Framework for Actions

Reclamation and DWR work closely with the Service, NMFS, and DFG to coordinate the
operation of the CVP and SWP with fishery needs. This coordination is facilitated through
several forums in a cooperative management process that allows for modifying operations based
on real-time data that includes current fish surveys, flow and temperature information, and
salvage or loss at the project facilities, (hereinafter “triggering event”).

Water Operations Management Team

The Water Operations Management Team (WOMT) is comprised of representatives from
Reclamation, DWR, the Service, NMFS, and DFG. This management-level team was
established to facilitate timely decision-support and decision-making at the appropriate level.
The WOMT first met in 1999, and will continue to meet to make management decisions as part
of the proposed action. Routinely, it also uses the CALFED Ops Group to communicate with
stakeholders about its decisions. Although the goal of WOMT is to achieve consensus on
decisions, the participating agencies retain their authorized roles and responsibilities.

Process for Real Time Decision- Making to Assist Fishery
Management

Decisions regarding CVP and SWP operations to avoid and minimize adverse effects on listed
species must consider factors that include public health, safety, water supply reliability, and
water quality. To facilitate such decisions, the Project Agencies and the Service, NMFS, and
DFG have developed and refined a set of processes for various fish species to collect data,
disseminate information, develop recommendations, make decisions, and provide transparency.
This process consists of three types of groups that meet on a recurring basis. Management teams
are made up of management staff from Reclamation, DWR, the Service, NMFS, and DFG.
Information teams are teams whose role is to disseminate and coordinate information among
agencies and stakeholders. Fisheries and Operations Technical Teams are made up of technical
staff from state and Federal agencies. These teams review the most up-to-date data and
information on fish status and Delta conditions, and develop recommendations that fishery
agencies’ management can use in identifying actions to protect listed species.

The process to identify actions for protection of listed species varies to some degree among
species but follows this general outline: A Fisheries or Operations Technical Team compiles and
assesses current information regarding species, such as stages of reproductive development,
geographic distribution, relative abundance, and physical habitat conditions; it then provides a
recommendation to the agency with statutory obligation to enforce protection of the species in
question. The agency’s staff and management will review the recommendation and use it as a
basis for developing, in cooperation with Reclamation and DWR, a modification of water
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operations that will minimize adverse effects to listed species by the Projects. If the Project
Agencies do not agree with the action, then the fishery agency with the statutory authority will
make a final decision on an action that they deem necessary to protect the species.

The outcomes of protective actions that are implemented will be monitored and documented, and
this information will inform future recommended actions.

Groups Involved in Real Time Decision-Making to Assist Fishery
Management and Information Sharing

Information Teams
CALFED Ops and Subgroups

The CALFED Ops Group consists of the Project agencies, the fishery agencies, SWRCB staff,
and the U.S. Environmental Protection Agency (EPA). The CALFED Ops Group generally
meets eleven times a year in a public setting so that the agencies can inform each other and
stakeholders about current the operations of the CVP and SWP, implementation of the CVPIA
and State and Federal endangered species acts, and additional actions to contribute to the
conservation and protection of State- and Federally-listed species. The CALFED Ops Group
held its first public meeting in January 1995, and during the next six years the group developed
and refined its process. The CALFED Ops Group has been recognized within SWRCB D-1641,
and elsewhere, as one forum for coordination on decisions to exercise certain flexibility that has
been incorporated into the Delta standards for protection of beneficial uses (e.g., E/I ratios, and
some DCC closures). Several teams were established through the Ops Group process. These
teams are described below:

Data Assessment Team (DAT)

The DAT consists of technical staff members from the Project and fishery agencies as well as
stakeholders. The DAT meets frequently® during the fall, winter, and spring. The purpose of the
meetings is to coordinate and disseminate information and data among agencies and stakeholders
that is related to water project operations, hydrology, and fish surveys in the Delta.

Integrated Water Operations and Fisheries Forum

The Integrated Water Operations and Fisheries Forum (IWOFF) provides the forum for
executives and managers of Reclamation, DWR, DFG, the Service, NMFS, USEPA and the
SWRCB to meet and discuss current and proposed action planning, permitting, funding, and
Endangered Species Act compliance, which affect the workloads and activities of these
organizations. IWOFF provides a forum for elevation of these matters if staff is unable to reach
resolution on process/procedures requiring interagency coordination. IWOFF may also elevate
such decisions up to the Director level at their discretion.

2 The DAT holds weekly conference calls and may have additional discussions during other times as needed.
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B2 Interagency Team (B2IT)

The B2IT was established in 1999 and consists of technical staff members from the Project and
fisheries agencies. The B2IT meets weekly to discuss implementation of section 3406 (b)(2) of
the CVPIA, which mandates the dedication of CVP water supply for environmental purposes.
B2IT communicates with WOMT to ensure coordination with the other operational programs or
resource-related aspects of project operations, including flow and temperature issues.

Technical Teams

Fisheries Technical Teams

Several fisheries specific teams have been established to provide guidance and recommendations
on resource management issues. These teams include:

The Sacramento River Temperature Task Group (SRTTG)

The SRTTG is a multiagency group formed pursuant to SWRCB Water Rights Orders 90-5 and
91-1, to assist with improving and stabilizing Chinook population in the Sacramento River.
Annually, Reclamation develops temperature operation plans for the Shasta and Trinity
Divisions of the CVP. These plans consider impacts on winter-run and other races of Chinook
salmon, and associated Project operations. The SRTTG meets initially in the spring to discuss
biological, hydrologic, and operational information, objectives, and alternative operations plans
for temperature control. Once the SRTTG has recommended an operation plan for temperature
control, Reclamation then submits a report to the SWRCB, generally on or before June 1* each
year.

After implementation of the operation plan, the SRTTG may perform additional studies and
commonly holds meetings as needed, typically monthly through the summer and into fall, to
develop revisions based on updated biological data, reservoir temperature profiles, and
operations data. Updated plans may be needed for summer operations protecting winter-run, or
in fall for fall-run spawning season. If there are any changes in the plan, Reclamation submits a
supplemental report to SWRCB.

Smelt Working Group (SWG)

The SWG evaluates biological and technical issues regarding delta smelt and develops
recommendations for consideration by the Service. Since the longfin smelt (Spirinchus
thaleichthys) became a state candidate species in 2008, the SWG has also developed for DFG
recommendations to minimize adverse effects to longfin smelt. The SWG consists of
representatives from the Service, DFG, DWR, EPA, and Reclamation. The Service chairs the
group, and members are assigned by each agency.

The SWG compiles and interprets the latest near real-time information regarding state- and
federally-listed smelt, such as stages of development, distribution, and salvage. After evaluating
available information and if they agree that a protection action is warranted, the SWG will
submit their recommendations in writing to the Service and DFG.

The SWG may meet at any time at the request of the Service, but generally meets weekly during
the months of December through June, when smelt salvage at Jones and Banks has occurred
historically. However, the Delta Smelt Risk Assessment Matrix (see below) outlines the
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conditions when the SWG will convene to evaluate the necessity of protective actions and
provide the Service with a recommendation. Further, with the State listing of longfin smelt, the
group will also convene based on longfin salvage history at the request of DFG.

Delta Smelt Risk Assessment Matrix (DSRAM)

The SWG will employ a delta smelt risk assessment matrix to assist in evaluating the need for
operational modifications of SWP and CVP to protect delta smelt. This document will be a
product and tool of the SWG and will be modified by the SWG with the approval of the Service,
in consultation with Reclamation, DWR and DFG, as new knowledge becomes available. The
currently approved DSRAM is Attachment A.

If an action is taken, the SWG will follow up on the action to attempt to ascertain its
effectiveness. The ultimate decision-making authority rests with the Service. An assessment of
effectiveness will be attached to the notes from the SWG’s discussion concerning the action.

The Salmon Decision Process

The Salmon Decision Process is used by the fishery agencies and Project agencies to facilitate
the often complex coordination issues surrounding DCC gate operations and the purposes of
fishery protection closures, Delta water quality, and/or export reductions. Inputs such as fish
lifestage and size development, current hydrologic events, fish indicators (such as the Knight’s
Landing Catch Index and Sacramento Catch Index), and salvage at the export facilities, as well
as current and projected Delta water quality conditions, are used to determine potential DCC
closures and/or export reductions. The coordination process has worked well during the recent
fall and winter DCC operations in recent years and is expected to be used in the present or
modified form in the future.

American River Group

In 1996, Reclamation established a working group for the Lower American River, known as
American River Group (ARG). Although open to the public, the ARG meetings generally
include representatives from several agencies and organizations with on-going concerns and
interests regarding management of the Lower American River. The formal members of the group
are Reclamation, the Service, NMFS, and DFG.

The ARG convenes monthly or more frequently if needed, with the purpose of providing fishery
updates and reports to Reclamation to help manage Folsom Reservoir for fish resources in the
Lower American River.

San Joaquin River Technical Committee (SJRTC)

The SJRTC meets for the purposes of planning and implementing the Vernalis Adaptive
Management Plan (VAMP) each year and oversees two subgroups: the Biology subgroup, and
the Hydrology subgroup. These two groups are charged with certain responsibilities, and must
also coordinate their activities within the San Joaquin River Agreement (SJRA) Technical
Committee.
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Operations Technical Teams

An operations specific team is established to provide guidance and recommendations on
operational issues and one is proposed for the South Delta Improvement Program (SDIP)
operable gates. These teams are:

Delta Cross Channel Project Work Team

The DCC Project Work Team is a multiagency group under CALFED. Its purpose is to
determine and evaluate the affects of DCC gate operations on Delta hydrodynamics, water
quality, and fish migration.

Gate Operations Review Team

When the gates proposed under SDIP Stage 1 are in place and operational, a federal and state
interagency team will be convened to discuss constraints and provide input to the existing
WOMT. The Gate Operations Review Team (GORT) will make recommendations for the
operations of the fish control and flow control gates to minimize impacts on resident threatened
and endangered species and to meet water level and water quality requirements for South Delta
water users. The interagency team will include representatives of DWR, Reclamation, the
Service, NMFS, and DFG. DWR will be responsible for providing predictive modeling, and
SWP Operations Control Office will provide operations forecasts. Reclamation will be
responsible for providing CVP operations forecasts, including San Joaquin River flow, and data
on current water quality conditions. Other members will provide the team with the latest
information related to South Delta fish species and conditions for crop irrigation. Operations
plans would be developed using the Delta Simulation Model 2 (DSM2), forecasted tides, and
proposed diversion rates of the projects to prepare operating schedules for the existing CCF gates
and the four proposed operable gates. The Service will use the SWG for recommendations
regarding gate operations.

Uses of Environmental Water Accounts

CVPIA Section 3406 (b)(2)

On May 9, 2003, the Department of the Interior issued its Decision on Implementation of Section
3406 (b)(2) of the CVPIA. Dedication of (b)(2) water occurs when Reclamation takes a fish,
wildlife, or habitat restoration action based on recommendations of the Service (and in
consultation with NMFS and DFG), pursuant to Section 3406 (b)(2). Dedication and
management of (b)(2) water may also assist in meeting WQCP fishery objectives and help meet
the needs of fish listed under the ESA as threatened or endangered since the enactment of the
CVPIA.

The May 9, 2003, decision describes the means by which the amount of dedicated (b)(2) water is
determined. Planning and accounting for (b)(2) action is done cooperatively and occurs
primarily through weekly meetings of the B2IT. Actions usually take one of two forms: in-
stream flow augmentation below CVP reservoirs or CVP Jones pumping reductions in the Delta.
Chapter 9 of the biological assessment contains a more detailed description of (b)(2) operations,
as characterized in the CALSIM II modeling assumptions and results of the modeling are
summarized.
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CVPIA 3406 (b)(2) Operations on Clear Creek

Dedication of (b)(2) water on Clear Creek provides actual in-stream flows below Whiskeytown
Dam greater than those that would have occurred under pre-CVPIA regulations, e.g., the fish and
wildlife minimum flows specified in the 1963 proposed release schedule. In-stream flow
objectives are usually taken from the AFRP’s plan, in consideration of spawning and incubation
of fall-run Chinook salmon. Augmentation in the summer months is usually in consideration of
water temperature objectives for steelhead and in late summer for spring-run Chinook salmon.

Reclamation will provide Townsend with up to 6,000 AF of water annually. If the full 6,000 AF
is delivered, then 900 AF will be dedicated to (b)(2) according to the August 2000 agreement.

CVPIA 3406 (b)(2) Operations on the Upper Sacramento River

Dedication of (b)(2) water on the Sacramento River provides actual in-stream flows below
Keswick Dam greater than those that would have occurred under pre-CVPIA regulations, e.g.,
the fish and wildlife requirements specified in WR 90-5 and the criteria formalized in the 1993
NMFS Winter-run biological opinion as the base. In-stream flow objectives from October 1 to
April 15 (typically April 15 is when water temperature objectives for winter-run Chinook salmon
become the determining factor) are usually selected to minimize dewatering of redds and provide
suitable habitat for salmonid spawning, incubation, rearing, and migration.

CVPIA 3406 (b)(2) Operations on the Lower American River

Dedication of (b)(2) water on the American River provides actual in-stream flows below Nimbus
Dam greater than those that would have occurred under pre-CVPIA regulations, (e.g. the fish and
wildlife requirements previously mentioned in the American River Division). In-stream flow
objectives from October through May generally aim to provide suitable habitat for salmon and
steelhead spawning, incubation, and rearing, while considering impacts to American River
operations the rest of the year. In-stream flow objectives for June to September endeavor to
provide suitable flows and water temperatures for juvenile steelhead rearing while balancing the
effects on temperature operations into October and November.

e Flow Fluctuation and Stability Concerns:

Through CVPIA, Reclamation has funded studies by DFG to better define the
relationships of Nimbus release rates and rates of change criteria in the Lower American
River to minimize the negative effects of necessary Nimbus release changes on sensitive
fishery objectives. Reclamation is presently using draft criteria developed by DFG. The
draft criteria have helped reduce the incidence of anadromous fish stranding relative to
past historic operations. The primary operational coordination for potentially sensitive
Nimbus Dam release changes is conducted through the B2IT process.

CVPIA 3406 (b)(2) Operations on the Stanislaus River

Dedication of (b)(2) water on the Stanislaus River provides actual in-stream flows below
Goodwin Dam greater than the fish and wildlife requirements discussed in the East Side
Division, and in the past has been generally consistent with the Interim Plan of Operation (IPO)
for New Melones. In-stream fishery management flow volumes on the Stanislaus River, as part
of the IPO, are based on the New Melones end-of-February storage plus forecasted March to
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September inflow as shown in the IPO. The volume determined by the IPO is a combination of
fishery flows pursuant to the 1987 DFG Agreement and the Service AFRP in-stream flow goals.
The fishery volume is then initially distributed based on modeled fish distributions and patterns
used in the [PO.

Actual in-stream fishery management flows below Goodwin Dam will be determined in
accordance with the Decision on Implementation of Section 3406 (b)(2) of the CVPIA.
Reclamation has begun a process to develop a long-term operations plan for New Melones. The
ultimate long-term plan will be coordinated with B2IT members, along with the stakeholders and
the public before it is finalized.

CVPIA 3406 (b)(2) Operations in the Delta

Export curtailments at the CVP Jones Pumping Plant and increased CVP reservoir releases
required to meet SWRCB D-1641’s Objectives for Fish and Wildlife Beneficial Uses, as well as
direct export reductions for fishery management using dedicated (b)(2) water at the CVP Jones
Pumping Plant, will be determined in accordance with the Interior Decision on Implementation
of Section 3406 (b)(2) of the CVPIA. Direct Jones Pumping Plant export curtailments for fishery
management protection will be based on coordination with the weekly B2IT meetings and vetted
through WOMT, as necessary.

Environmental Water Account

The original Environmental Water Account (EWA) was established in 2000 by the CALFED
ROD, and operating criteria area described in detail in the EWA Operating Principles Agreement
attachment to the ROD. In 2004, the EWA was extended to operate through the end of 2007.
Reclamation, the Service, and NMFS have received Congressional authorization to participate in
the EWA at least through September 30, 2010, per the CALFED Bay-Delta Authorization Act
(PL-108-361). However, for these Federal agencies to continue participation in the EWA
beyond 2010, additional authorization will be required.

The original purpose of the EWA was to enable diversion of water by the SWP and CVP from
the Delta to be reduced at times when at risk fish species may be harmed while preventing the
uncompensated loss of water to SWP and CVP contractors. Typically the EWA replaced water
loss due to curtailment of pumping by purchase of surface or groundwater supplies from willing
sellers and by taking advantage of regulatory flexibility and certain operational assets. Under
past operations, from 2001 through 2007, when there were pumping curtailments at Banks
Pumping Plant to protect Delta fish the EWA often owed a debt of water to the SWP, usually
reflected in San Luis Reservoir.

The EWA agencies (the Project and fisheries agencies) are currently undertaking environmental
review to determine the future of EWA. Because no decision has yet been made regarding
EWA, for the purposes of this project description, EWA is analyzed with limited assets, focusing
on providing assets to support VAMP and in some years, the “post — VAMP shoulder”. The
EWA assets include the following:

e Implementation of the Yuba Accord Component 1 Water, which is an average 60,000 AF
of water released annually from the Yuba River to the Delta, is an EWA asset through
2015, with a possible extension through 2025. The 60,000 AF is expected to be reduced
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by carriage water costs in most years, estimated at 20 percent, leaving an EWA asset of
48,000 AF per year. The SWP will provide the 48,000 AF per year asset from Project
supplies beyond 2015 in the event that Yuba Accord Component 1 Water is not extended.

e Purchases of assets to the extent funds are available.
e Operational assets granted the EWA in the CALFED ROD:

e A 50 percent share of SWP export pumping of (b)(2) water and ERP water from
upstream releases;

e A share of the use of SWP pumping capacity in excess of the SWP’s needs to meet
contractor requirements with the CVP on an equal basis, as needed (such use may be
under Joint Point of Diversion);

e Any water acquired through export/inflow ratio flexibility; and

e Use of 500 cubic-feet per second (cfs) increase in authorized Banks Pumping Plant
capacity in July through September (from 6,680 to 7,180 cfs).

e Storage in Project reservoirs upstream of the Delta as well as in San Luis Reservoir,
with a lower priority than Project water. Such stored water will share storage priority
with water acquired for Level 4 refuge needs.

Operational assets averaged 82,000 AF from 2001-2006, with a range from 0 to 150,000 AF.

500 cfs Diversion Increase During July, August, and September

Under this operation, the maximum allowable daily diversion rate into Clifton Court Forebay
(CCF) during the months of July, August, and September increases from 13,870 AF to 14,860
AF and three-day average diversions from 13,250 AF to 14,240 AF (500 cfs per day equals 990
AF). The increase in diversions has been permitted and in place since 2000. The current permit
expired on September 30, 2008. An application has been made to the U.S. Army Corps of
Engineers (Corps) for permitting the implementation of this operation. The description of the
500 cfs increased diversion in the permit application to the Corps will be consistent with the
following description:

The purpose of this diversion increase into CCF for use by the SWP is to recover export
reductions made due to the ESA or other actions taken to benefit fisheries resources. The
increased diversion rate will not result in any increase in water supply deliveries than would
occur in the absence of the increased diversion rate. This increased diversion over the three-
month period would result in an amount not to exceed 90 TAF each year. Increased diversions
above the 48 TAF discussed previously could occur for a number of reasons including:

1) Actual carriage w