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Topics

m Review of basic CVP/SWP operations
CVP/SWP key facilities
CVP/SWP characteristics
Operational requirements

m Major operational changes due to BO'’s
Review of historical data

m Major operational changes due to BO'’s
Modeling analysis

m Other effects
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Key Features
of CVP/SWP

m CVP

1 Upstream storage

m Total about 8 MAF
1 Export

m 4,600 cfs capacity

m SWP

1 Upstream storage

m Total about 3.5 MAF

1 Export

Trinity ‘J
2.4MAF %

SWP
cvp 3.5MAF
8 MAF o‘s
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Upstream storage

CVP
4600.Cf5 6680 cfs
18 85.00 cfs
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Delta Export Cap.

m 6,680 cfs March 16 — December 14
m 8,500 cfs December 15 — March 15
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‘ Oroville
3 3.5 MAF

3 New Bullards Bar
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North of Delta Flow Criteria

o : Shasta Lake
Trinity : / SWRCB WR 1993 Winter-Run Biological Opinion (1,900,000 AF)
Trinity Lake Storage _ O ., Sacramento R. below Keswick
Trinity EIS Preferred Alternative o Shasta 1960 DFG/USBR MOA
(600,000 AF as able) " ® «—————— Flows for SWRCB WR 90-5 and 91-01
o USFWS discretionary use of CVPIA 3406(b)(2)

Trinity River Flow
Trinity EIS Preferred Alternative

(369,000-815,000 TF/year)

Clear Creek

1963 Reclamation Proposal to USFWS and

National Park Service,
and USFWS discretionary use of CVPIA 3406(b)(2)

Feather R. at Mouth

Maintain CDFG/DWR flow target of 2,800 cfs for Apr-Sep 4 ";, b e

dependent on Oroville inflow and FRSA allocation

3,500-5,000 cfs based on

CVP Shasta storage condition SWRCB D-893

. -~
Downstream water rights, {
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American R. at H St. "'».

Feather R. below Thermalito Diversion Dam
1983 DWR-CDFG Agreement (600 cfs)

FERC (800 and 700 cfs)

Feather R. below Thermalito Afterbay outlet
1983 DWR-CDFG Agreement (750-1,700 cfs)

YubaR. below Daguerre Point Dam

b
‘ New Bullards Bar Interim D-1644 Operations
‘ [ )

American R. below Nimbus

SWRCB D-893
USFWS use of CVPIA 3406(b)(2)




D-1641
Bay-Delta
Standards

Stations

*New Compliance

FLOW/OPERATIONAL WATER QUALITY
Fish and Wildlife Municipal & Industrial
# SWPICVP Export Limits B Al Export Locations
# Exportinflow Ratio B Contra Costa Canal N
®  Minimum Delia Cutflow .
B Hahitat Protection Outflow Agriculture . i
Salinity Starting Condition B Westem/Interier Delta
River Flows: B Sguthern Delia
® @ Rio Vista _
® @ Vemalis - Base Fish and Wildlife
® - Pulse B San Joaguin River Salinity
%+ Delta Cross Channel Gates W Suisun Marsn Salinity Q
City of Vallejo Intake
Cache Slough
North Bay Aqued
e e, ATKEE SlOUGH ;- <sLhannel
I Suisun Marsh Salinity (Oct-M : ‘ s
H Suisun ars I B =) { (] : Dielta Criss Channel Gates
Suisun/Marsh Stations P (ConditionBffar=3eRT (Closed Feb-May)
i : {Closed total Mdd gagys, May 21 - Jun 15)

Rio Vista
Rio Vista

D00-4,500 ofs Sep-Dec)

£

Westem/interior Delta

{Max 14 day awvg. EC Apr-Augl5)
Termipous

San Joaquin River Salinity
T4-day avg 44 EC Apr-May)

H Islan
1 Habhgt Protech u%ow-: 2 Da

7, 200 cfs

Delta
Outflow 3
NDCI (3000-3000 ofs Jji-Ju

Canal Intake
Rock Slough
Conira Costa Canal (<=150)
for required number of days

SWPICVP Export Limits (1,500 cfs Apr 15 - May 15)
E/ Ratio (35% Feb-Jun, 85% Jul-Jan )%
Clifton Coul "'.‘

Forebay In

: Southern Delwa Agriculture

Stations 20-day running

(avg. EC <=0.7 mS/cm Apr-Aug)
wg EC <=1.0 mSicm Sep-Mar)

AN rrag

Locations AT NS o Verdis

‘ernalis - Base (710-3,420 cfs Feb-Aprid & May18-Jun)
Vernalis - Pulse (Apr15-May15 & Oct)

Brandt
Bridgs

Tracy Pumpi
Plant IntA|

Akt
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New Criteria
From BO’s

m Salmon BO RPA’s

= Smelt BO RPA’s

J
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Shasta Lake

Increase carryover storage target for
Cold water pool

Sacramento River

Temperature target and flow

{

3

4
Clear Creek ®

Pulse flow

&
7
%]

Sacramento River at = | Pl
Wilkins Slough = / )

{%American River
“%;«‘,.-“Flow and temperature target

\g’
| C_Delta Cross Channel
% Additfopal closure

San Joaguin River E/I

'ty ‘/ Expgrt restriction
e_® ‘Staniskaus River
Flow-andvtemiperature target

San Jdéquin River :
Flow criteria 3

Lower flow with “
Low Shasta storage

Delta Outflow
Fall X2

Old and Middle River (OMR)
Flow criteria / export restriction
2
\
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Operations
With
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< 30,000

Court Ordered ¢

20,000

OMR
Requirements

10,000

Delta Outflow and Exports

‘ C—Tracy —=1Clifton Court —e— Net Delta Outflow Index

-May-09

—

Delta Exports and OMR Flows
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Delta Outflow and Exports
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Delta Outflow and Exports

Delta Exports and OMR Flows
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Modelin g - E_f ’

m Model system operations with Pre-BO conditions

m Model system operation with Salmon and Smeft 7
BO’s

m Compare model runs to assess operational
changes to CVP/SWP system

m Use State Water Project Delivery Reliability
Report CalSim Il modeling

m These results were submitted to the SWRCB-for-

the Delta outflow proceeding
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Delta Outflow (D-1641)

Delta Outflow ™
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m Based on SWP Reliability

Study models
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Delta Exports

m EXxports restricted most when outflow Is
generally higher (December — June)

m EXxports increase during summer months
(July — September)
Changes in Exports Due to BO'’s

Average by Year Type

3000 Export of
2000 P Stored
1000 Tiﬂ l > Water
%7 \ﬁ
o wlﬂ Jﬂ m J:i m I \!m \ \
© Decrease
-2000 - - -
- Due
-3000

To
4000 Fall X2

-5000
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SWP Changes
Due to BO'’s

Change in SWP
South of Delta deliveries
Conservative estimate
(1000 AF)

Table A = -260,000
Article 21 = -380,000
Article 56 = -50,000

Total = -690,000

End of September Storage (1000 AF)
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Oroville Carryover Storage

Average Carryover Reduction = 270,000 AF

T ——_ 30% of time storage
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Fall increase affects storage

N

In dryer years
A
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SWP operational changes

m Pre BO: SWP relied on exporting surplus
flows and used Oroville Reservoir for dry
year reliability

m Post BO: SWP ability to divert surplus Is
limited, therefore the SWP relies on
Oroville storage release to support exports
during July — September

m Increase Fall release causing lower
carryover and dryer year impacts



CVP Changes:™

Due to BO’s

Change in CVP Deliveries
(1000 AF)
North of Delta = -20,000 ¢

South of Delta = -225,000
Total = -245,000

End of September Storage (1000

4000
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Shasta Carryover Storage

2000
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0
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\\
Average Carryover Reduction = 80,000 AF \
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Probability of Exceedabce (%)
—D-1641 (Pre BO) —— Current with BO's

Change in Sacramento River below Keswick

Decreases in flow Fall increase

affects Shasta cold water - affects storage f{|
pool management in dryer years ||
\\\\\\\\
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CVP Changes
Due to BO’s

End of September Storage (1000 AF)

700

Folsom Carryover Storage
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CVP operational changes

m Pre BO: CVP relied on exporting surplus
flows and less on upstream storage
releases

m Post BO: Increased released from Folsom
and sometimes Shasta Reservoirs to
support exports during July — September

Not as extreme as SWP changes

m Increase Fall release causing lower
carryover and dryer year impacts



Other Effects

m \WWater management planning
Decrease in water supply reliability

m Groundwater use and levels

m [nstitutional agreements
Coordinated Operation Agreement

m Decrease In ability to transfer water
m Economic



Coordinated Operation Agreement ;.&/ )
Shasta
Facilities And Sharing Ny
,12

Trinity Import

COA does not describe sharing

associated with: s &Orowlle

« D-1641 export restrictions (EI ratio) In Basin Use o '

« OMR export restrictions |

* SJR inflow/export restriction | o -
» Responsibility for meeting increased | < f >

S / \( S
outflow é:ﬁ g 7
& Folsom

3/
Outflow -/ - ¥

Y i/

In Basin Use Unstored Water for Export

55%
CVP

75% || 45%
CVP || SWP

25%
SWP
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Smelt RPA’'s and Salmon RPA’s
Compete For Same Water

Akk AP

Upstream habitat vs. Delta outflow

m The challenge is developing criteria to
balance the system

One criterion does not fit all hydrologic
conditions



Water Deliveries

Delta Flow Requirements
CVP North of Delta Delivery
Shasta Storage

Oroville Storage

American River Fisheries
North of Delta Storage
Stream Temperature

Power

Species A

Delta Outflow

Upstream Environmental Benefit
CVP South of Delta Delivery
Folsom Storage

SWP SOD Storage

Sacramento River Fisheries
South of Delta Storage

Stream Habitat

Water Supply

Species B
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Example of Tradeoffs

Fall Delta Outflow Variation
Is Affected by Spring Flow Requirements

Average Monthly Delta Outflow for October

30000

Source: Preliminary CalSim Il Model Simulation
25000 i
20000

15000

\
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Average Monthly Delta Outflow (cfs)

—&—D-1485 Delta Standards —#—D-1641 Delta Standards



Summary

m RPA’s cause change in operational
strategy for SWP and CVP

m Operation of the entire Delta watershed is
affected when one component is changed

m Very difficult to develop criteria to protect
iIndividual species without impacting others



