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Overview of Presentation

» System-wide changes within the Bay-Delta
watershed since 2006 WQCP
» Post-2006 Biological Opinions (“BiOps™)
» Need for analytical tools to recognize changes

» Explanation of available analytical tools with
application to the BiOps and potential short duration
spring pulse flows in the Sacramento River.

» Limitations on use of estimated unimpaired flow
iIndex

» Conceptual quantity based on many assumptions,
correlations, and projections

» One example: Sacramento Basin unimpaired flow



What Has Changed Since 20067

» Since adoption of the 2006 WQCP there have been
significant changes in water system operations
within the Bay-Delta watershed.

» Changes to Yuba River pursuant to Yuba Accord

» Changes to Feather River pursuant to Oroville FERC
relicensing proceeding

» Others

» The most significant changes have resulted from
Implementation of the BIOps.

» On average, the BiOps have resulted in approximately
1,000,000 acre-feet of additional Delta outflow over the
levels required under the 2006 WQCP.



Existing Sacramento Basin
Flow Requ1rements

Shasta Lake
1993 Winter-Run Biological Opinion (1,900,000 AF)
Tnmti/) 2009 NMFS Biological Opinion
Trinity Lake Storage . _‘}j‘ Sacramento R. below Keswick
Trinity EIS Preferred Alternative ° Shasta 1060 DFG/USBR MOA
RInATE e / 4 . €+ Flows for SWRCB WR 90-5 and 91-01
P . USFWS discretionary use of CVPIA 3406(b)(2)
Trinity River Flow

Trinity EIS Preferred Alternative
(369,000-815,000 TF/year)

& Feather R. below Thermalito Diversion Dam
1983 DWR-CDFG Agreement (600 cfs)
FERC (800 and 700 cfs)

Clear Creek

Downstream water rights, Feather R. below Thermalito Afterbay outlet

L .
1963 Reclamation Proposal to USFWS and i \ O(QVIIIe 1983 DWR-CDFG Agreement (750-1,700 cfs)
National Park Service, ¢
and USFWS discretionary use of CVPIA 3406(b)(2) 5 E«.‘ New Bullards Bar Yuba R. below Daguerre Point Dam
2009 NMFS Biological Opinion f * / Yuba River Accord flows
. o (SWRCB Corrected Order WR 2008-0014)

American R. below Nimbus
SWRCB D-893

USFWS use of CVPIA 3406(b)(2)
2009 NMFS Biological Opinion

Feather R. at Mouth I '
Maintain CDFG/DWR flow target of 2,800 cfs for Apr-Sep 3 L X
dependent on Oroville inflow and FRSA allocation

3,500-5,000 cfs based on
CVP Shasta storage condition

American R. at H St.
SWRCB D-893
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D-1641
Bay-Delta
Standards

Stations

D-1641 BAY-DELTA STANDARDS STATIONS

FLOWI/OPERATIONAL

Fish and Wildlife
# SWPICWP Expor: Limits

WATER QUALITY

Bunicipal & Indusirial
W Al Export Locations

# Exportiindow Ratio W Contra Costs Canal N
®  Minimum Deka Cutflow
B Habitat Protection Outflow Agriculturs
Salinity Starting Condition B Westemn/lnterior Delta

River Flows: B Southern Delta
® @ Rio Vista
® @ Vemnalis - Base Fish and Wildlife
- _Pulse W San Joaguin River Salinity
&  Delts Cross Channel Gates W Suisun Marsh Salinity Q

City of Vallejo Intake
Cache Slough

North Bay Aqued
Barker Slough
chtMayj = e hannel
Delta Cridgs Channel Gates
(ConditionSGfoT=Em losed Feb-May)
(Closed total il day=, May 21 - Jun 15}

i Suisun Marsh Salini

Suisun'Marsh Stations

: Rio Vista K
¢ (2,0004.500 cfs Sep-Dec)

Western/Interior Delta
{Mazx 14 day avg. EC Apr-Aug15)

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

Delta
Qutflow

NDOI (2000-§000 Contrd CoS

Canal Intake
Rock Slough

Cantra Costa Canal (<=150)
for required number of days

SWPICWP Export Limits (1,500 cfs Apr 15 - May 15)
Efl Ratio (35% Feb-Jun, 85% Jul-Jan)¥

Clifton Cou ‘ 21d River near
Forebay I Middle River

nud - g
Old R
Tracy B
Southern Dela Agriculture

o Stations 30-day rumning

[avg. EC <=0.7 mS/cm Apr-Aug)
avg EC ==1.0 mSiem Sep-Mar)

EMErragy

o Dty-iirrcioty Vernalis
Cepar -

Brandt
Bridgs

Tracy Pumpi
Plant Intaj

Aty

Wernalis - Base (710-3.420 cfs Feb-Apr14 & May18-Jun)
Wernalis - Pulse (Apr15-May15 & Oct)

Operations Compliance

and Studies Section 5/7/2002 Preliminary: Subject to Revision




New Terms
From BiOps

» Salmon BiOp RPA
» Smelt BiOp RPA

Addressed in analysis

Not addressed in analysis

_Shasta Lake
Increase carryover storage target for

: . Cold water pool

1
Clear Creek ® Sacramento River
Pulse flow C Temperature target and flow

b ¢
{ .
% 4 F
Sacramento River at 3 A ) et B
Wilkins Slough =/ _
Lower flow with ) 4-American River
LOW Shasta Storage Lj ’rFIOW and temperature target
L /
3 ‘o
_Delta Cross Channel

; ’: Addrﬁbpal closure
; San Joaguin River E/I

& ‘v,/ Exp@rt restriction
b«,. ® Staniskus River
rature target

/ = Flow and-fte

Old and Middle River (OMR)
Flow criteria / export restriction ’IIOW Cﬁ”te”a LY

Delta Outflow
Fall X2

San Joaqum River.
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Key Features
of CVP/SWP

Trinity
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Recent
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Delta Outflow and Exports

—e— Net Delta Outflow Index
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Delta Outflow and Exports

150,000

With

Recent
Operations
Court Ordered

OMR
Requirements

o \.'\-'-......_R ; w
o O AR R na AR AR AR AR ARARARNAANAEAARAAARAAARRARRAARANS..--nes568608AR500RA0n58RRRRAN Easn L ansansanansansaass
— — - — —
" o 7 7 7
8 B g 5 8
<

Delta Exports and OMR Flows

im
|||\|\|\|||||

Daily from

January 1, 2011
To
June 20, 2011




‘ C—Tracy —=Clifton Court

L

RYIRVAN

Delta Outflow and Exports

f\

/ X\MM

il

60,000

Recent
Operations

50,000

40,000

With

—
2

[t

&)
= 30,000

Court Ordered :

[

20,000

OMR
Requirements

10,000
O ‘

¢T-unc-T

ZT-Ren-T

Delta Exports and OMR Flows

-day [—3Tracy E£==Clifton Court

000000000

Daily from
January 1, 2012

(sy0) mo|4

To
June 20, 2012

ZT-ReN-T

Z1-1dy-T

C¢T-leN-T

¢1-094-1T

ct-uer-T



Modeling Methodology

» Model system operations without Salmon and
Smelt BiOps o

» Model system operation with Salmon and Smeit
BiOps

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

» Use 2011 State Water Project Delivery Reliability
Report CalSim Il modeling

B



Example: Hydrologic and

This analysis focuses on
water operations using

CalsSim Il

Subsequent analyses
are not addressed
In this presentation

Operating Criteria

W ater Operations

Lifects Modeling

*Reservoirs
*Rivers
v *Water Deliveries \ \
Hydropower Regreat_lon Terr_e'strlal
Generation CEivallls Pacific Hyway
Rivers Others
CVP/SWP Use
\J \J \J
Economics Delta Hydrodynamics W ater
Ag ¢ How , Temperature
M&I < Water Quality RESEIVOIrS
M&Il Water Quality e Sage Rivers
Hydropower
y
Fisheries
> Production
Legend: Survival

Area of Analysis
Key Outputs

Habitat

b



Delta Outflow Changes with BiOps

1.6

Annual average

1.4

13 1.4 < Delta outflow is increased
(t-0) about 1,000,000 acre feet per year
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SWP 4000 _
2500 Oroville Carryover Storage
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4000

CVP

Shasta Carryover Storage
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- CVP/SWP
= Operational
Changes

with BiOps

Folsom -
1991

» Without BiOps : CVP/SWP relied on exporting surplus
flows and used storage for dry year reliability

Oroville - 1991

» With BiOps : Abllity to divert surplus is limited,
therefore the CVP/SWP rely on storage releases to
meet demands and flow requirements

The BiOps decrease water supply reliability for
many beneficial uses

fs

oy



Without BiOps: Delta Export Capacity Available June Through September
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Why is this important?

>

In considering and evaluating possible changes to the Delta or
the Delta Watershed we must consider the entire Delta
Watershed

In considering and evaluating possible changes to the Delta or
the Delta Watershed we must utilize a baseline that reflects
current water system operations.

» Specifically, the baseline must include an average of
1,000,000 AFY more Delta outflow than under 2006 WQCP
due to recent BiOps.

We must utilize available analytical tools to evaluate the
Impacts of changes in the WQCP on beneficial uses including
both consumptive uses and public trust or instream uses.

We must also recognize the trade-offs between competing




Tradeofts
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Water Deliveries

Delta Flow Requirements
CVP North of Delta Delivery
Shasta Storage

Oroville Storage

Urban water supply

North of Delta Storage
Stream Temperature
Stream Temperature

Power

Power

Species A

Salmon Habitat

American River fishery

Fall period flows

Average annual water supply

Delta Outflow

Upstream Environmental Benefit
CVP South of Delta Delivery
Folsom Storage

SWP SOD Storage

Agricultural water supply

South of Delta Storage

Stream Habitat

Spring Flows

Water Supply

Spring time releases

Species B

Delta Smelt Flow Criteria
Sacramento River fishery
Spring time flows

Dry year water supply reliability



Analytical Tools

» Since 2006, there have been tremendous advances
In the analytical tools available to evaluate the
effects of changes in the WQCP.

» These analytical tools represent the current industry
standard and best available scientific and
commercial information for evaluation of the effects
of changes in the Delta and the Delta Watershed.

» These same tools are commonly used for impact
analysis under CEQA & NEPA




Available Analytical Tools

Water operations
CalSim Il — California Simulation Model

v

» CalLite — scaled down version of CalSim Il
CalSim Ill — more detailed version of CalSim Il

v

»  Others — spreadsheets and other models
Economics

» LCPSIM — urban economics model

» CVPM - agricultural economics model

» SWAP — updated agricultural economics model
Delta flow and salinity

» DSM2 - 1d Delta Simulation Model

» FDM - 1d Fischer Delta Model

» RMA — 2d Delta simulation model

» SELFE (DWR), Suntans (Stanford), UnTRIM -
3d

Water budget

» IDC — IWFM demand calculator
» CU — Consumptive Use model
» Urban demand models

Water quality

» DSM2, RMA, FDM

» Sediment

»  Turbidity

»

Groundwater
» IWFM - Integrated Water Flow Model
» C2VSIM — Application of IWFM to Central Valley

» SACFEM - Sacramento Valley Groundwater
Model, application of MicroFEM

» CVHM - Central Valley Hydrologic Model
Temperature and salmon

»  Trinity, Whiskeytown, Shasta, Oroville, Folsom
Lake models

»  Trinity, Clear Creek, Sacramento, Feather,
American River models

» Salmon mortality models

Power generation and use

» LTGen — CVP hydropower model

»  SWP_Power — SWP hydropower model

»  Others — upstream tributary models
Historical data analysis and statistical models
»  Fish abundance statistical models

» ANN, G-Model - Delta salinity models
Numerous others

Common sense

(K]



Example: Hydrologic and Effects Modeling
Operating Criteria

'

Water Operations
*Reservoirs
*Rivers l l
*Water Deliveries
Recreation Terrestrial
Hyg;?e?;\cl)\;er * Reservoirs * Pacific
’ «  Rivers Flyway
. CVP/SWP Use . Otiters
y
Economics Delta Hydrodynamics Water Temperature
« Ag * Flow * Reservoirs
.« M&l < | <« Water Quality + Rivers
*  M&l Water Quality » Stage
e Hydropower
y
Fisheries
. »| © Production «—
Legend’ e Survival
. * Habitat
Area of Analysis

e Key Outputs

Analytical Process:
Evaluate Current and Alternative Operating Criteria across key areas of analysis

. Effects of Alternative Operating Criteria derived from comparison to Current Operating Criteria



Example of the Use of Analytical Tools:
Short Duration Spring Pulse Flows

» Based on work by fisheries biologist Dave Vogel,
SVWU/NCWA believes that short duration spring
pulse flows in the Sacramento River, if combined
with a rain event and/or coordinated with the release
of fish from the Coleman Hatchery, could have a
beneficial effect on salmon returns 3 years later.

» The SWRCB can and should evaluate the water
supply and other impacts associated with short
duration spring pulse flows utilizing CalSim Il and
other available analytical tools.



Example: Hydrologic and

Cifects Modeling

Short duration spring pulse flow =

v

Water Operations
*Reservoirs
*Rivers
*Water Deliveries

Others

Water Temperature

Analytical Process:

*Development of pulse flow (timing. duration, etc.)
*Analyze current and alternative operating criteria

Reservoirs
Rivers
Y
Fisheries
Production | —
Survival
Habitat

*Determine benefits and effects

*Revise pulse flow based on benefits and effects
*Continue until benefits and effects are balanced
*Perform analysis for all beneficial uses




Example: Data analysis and common sense
Unimpaired Flow (UF) Estimation Methods

» UF Is a conceptual quantity estimated with a variety
of methods:
» Calculated based on observed data
» Flow-gage correlations
» Extrapolations from other watersheds/basins
» Computer models

» Methods are not consistent through time
» Example: discontinued stream gages



Limitations of UF Estimation Methods

» Observed data T JiY,
_ _ 8 California ..
» Flow, storage, diversion, i 0 Central Valley
evaporatlon \ % Unimpaired Flow Basins
Assumes observed data are e,
accurate

Gage locations/availability
change through time

» Flow gage correlations

» Developed decades ago and
assumed constant

......

Cambria

||||||||

012525 50 75 100
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Limitations of UF Estimation Methods (cont.)

Explanations:

«“Unimpairing” Bear R. is very

complex

Characteristics of Bear R.
watershed differs from valley
*Not sensitive to variation in

geographic distribution of
precipitation
«Temporal discontinuity

Williams .."-' veeas, 4
L ] -\.

Red Bluff
o

Chico
L]

—""
-

Bear R. near Wheatland
Area: 292 sq. mi.

Woodland Folsom
[}

Fairfield

You are here

Unimpaired flow Area 1
Area: 6,400 sq. mi.
eLower Sacramento R.
oL ower Feather R.
eLower Yuba R.

*Others

1922-1961 Unimpaired flow = 11.0 x Dry Crk.
1962- present Unimpaired flow = 2.18 x estimated unimpaired Bear R.



Limitations of UF Estimation Methods (cont.)

» Quantitative comparisons between unimpaired
and observed flow are an inappropriate use of
unimpaired flow estimates



Conclusions

» Multiple analytical tools are now available for
evaluating this water system and balancing
beneficial uses.

Water operations

Delta hydrodynamics

Water temperature

Water quality

Hydropower

Common sense

v Vv Vv Vv Vv VY

» Use of these tools by qualified personnel now
constitutes the industry standard for evaluating the
Impacts of water-related projects and must be used
In developing changes to the Bay Delta Water
Quality Control Plan
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