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Drought?

m Hydrologic Drought : Precipitation and Runoft
less than Average

B Drought For Water Users : Shortage in water
supply to meet demands

®  Annual Rainfall/Runoff

m  Surface and Groundwater Storage ; Conveyance
= Water Rights priorities

®  Regulatory Requirements

= Water Supply Portfolio



Water Use and Supply Balances
for Calif. South Coastal Region
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Rim watershed

Sacramento River Rim Watershed San Joaquin River Rim Watershed




Natural Hydrology Variations

Sacramento River
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The Sacramento Four Rivers are: Sacramento River above Bend Bridge, near Red Bluff;
Feather River inflow to Oroville; Yuba River at Smartville; American River inflow to Folsom




Natural Hydrology Variations

San Joaquin River
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The San Joaquin Four Rivers are: Stanislaus River inflow to New Melones, Tuolumne River inflow
to New Don Pedro, Merced River inflow to New Exchequer, San Joaquin River inflow to Millerton




Water Year Type Frequency

Histogram of Water Year Type
WY 1922-2009

® Sacramento & SanJoaquin
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Regulatory Requirements —

Sacramento Basin

yasoy Sacramento Region
#—__ Sacramento River Minimum Flow
below Keswick Dam (NMFS BO) Instream Flow
- Requirements

Clear Creek Minimum Flow
below Whiskeytown Dam (NMFS BO)

Feather River Minimum Flow ¥
below Thermalito Afterbay Feather River Minimum Flow

below Thermalito Diversion Dam
(DWR,DFG Agreement) /(2006 Settlement Agreement)
Yuba River Minimum Flow below
/ Daguerre Point Dam (SWRCB D-1644)
Navigation Control Point Flow
Sacramento River at Wilkins Slough
(NMFS BO)

IFeather River Minimum Flow at Mouth (Verbna)

American River Minimum Flow below Nimbus Dam
/ (NMFS BO)

mﬁﬁkf Minimum Flow at H Street Bridge (SWRCB D-893)




Mokelumne River Minimum Flow
below Camanche Dam
(1996 Joint Settlement Agreement)

Mokelumne River Minimum Flow

below Woodbridge Diversion Dam ~San Ioaquin Reg ion
“(1996 Joint Settlement Agreement)
Instream Flow

Stanislaus River Minimum FI 2
polow Gl SR || Requirements
(NMFS BO) :

Tuolumne River Minimum Flow
s B Grange Bridge

\San Joaguin Minimum River Flow (1995 Settlement Agreement))
near Vernalis (NMFS BO)

Merced River Minimum Flow
Merced River Minimum Flow below Crocker Huffman Dam

at Shaffer Bridge (FERC 2179) (Cowell Agreement)

San Joaquin River below Friant Dam
(NMES BO) e




Sacramento Valle Joaquin Va

M Rice
m Other Crops

Acreage (acre) Applied Water (TAF) Acreage (acre) Applied Water (TAF)
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CVP -SWP
Water
Resources
System
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CVP and SWP service areas

Federal Service Areas e SWP Service Areas

Federal Service Areas s, SWP Service Areas
Major Rivers —— Major Rivers

e Federal Canals + ‘ . : mem Federal Canals

- CVP Reservoirs > - CVP Reservoirs

Carsoy

e SWP Canals “Non ; Tty == SWP Canals
B sWP Reservoirs » z B sWP Reservoirs

QSources Esn(DeLorme NAVTEQ, TomTom, Sources: & ri, DeLorme, NAVTEQ, TomTom,
Intermap, ibct USGSx JFAO, NPS, NRCA, Intermap,, le USGS,; FAO, NPS, NRCAN,
GeoBase, 16N, Kadaster Nlg@rdnance S"’urvey. GeoBase, IGNm‘Hm'C? rigy,
Esri Japan, ME?KI—MR‘(HUng-Keng-)’and Esri Japan, METI; Esri China (Hong Kong) and
the GIS User Community the GIS User Community




SWP and CVP Water Demands
(Contracts)

SWP Demands Table A - Table A - | Non-SWP/WR Total
(TAF/yr) Demand

NOD Demands 1081 1118

SOD Demands 1017 3113 _ 4162

CVP Demands . Municipal | Exchange or
A It . Refuge | Total
(TAF/yr) & Industrial| Settlement ug
NOD Demands 2195 3423
SOD Demands | 1963 3290
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Delta Regulatory Requirements

€ Delta Cross

Key Delta Rio Vista Flow
Regulation Points

Delta Outftlow

Salinity Standards
1. Emmaton

2. Jersey Point

3. Contra Costa PP#1

4. Collinsville Salinity Stations
5. Chipps Island*

6. Antioch*

*only used in D1485 studies Delta Exports - 7

(Banks and Jones
Pumping Plants)




Delta Regulatory Requirements

Regulation
Category

Chronology
Rio Vista Min
Flow

Delta Cross

Channel
Salinity Standard

Export

Constraints

Delta Outflow

Decision 1485

August 1978

- Minimum flow at Rio
Vista (flow varies by
month)

- # of gate days open or
closed defined

- Standard for 6 Stations
(M&I, Ag, and Fish)

- Pumping restriction
May-June

- Minimum Delta outflow
(standard varies by month)

Decision 1641 and |pD 1641 with

CVPIA (b)(2)

March 15, 2000

- Minimum flow at Rio Vista
(tlow varies by month)

- Revised Days open or closed

defined

- Standard for 4 Stations (M&I,
Ag, and Fish)

- San Joaquin River Salinity

- Export Inflow Ratio

(35% from Feb — Jun and 65%
from Jul-Jan)

- Revised Minimum Delta
Outflow
- X2 requirements (Spring)

recent BOs
RPASs

December, 2008

-D1641 standard

- D1641 standard
- Additional gate closure

- D1641 standard

- D1641 standard

- Old and Middle river
flow standard

- Export cap based on
Vernalis flow

- D1641 standard
- Fall X2 requirements



Description of CalLite Model

m Central Valley Water Management Screening Model
m Simulation Period 1s 82 years (1922-2003)

m [Flexible Graphical user interface

A Callite 2.01 - The Central Valley Water Management Screening Model; Scenario - DEFAULT.cls
File Help
e P
(Run Settings | Hydroclimate | Demands | Facilies | Regulations | Operations a Callite 201 - The Central Valley Water Management Scresning Model; Scenario - DEFAULT.cls
File Help

Load Scenario. Run Settings | Hydroclimate | Demands | Facilities | Regulations | Operations | Quick Results | Custom Results | Map View | External PDF | Web Map

Legal Dets Boundary—_ ’ )
Save A < g T””"VI River Sacramento River
I

View Scenario Settings Trinity
Scenario Name
DSS File Name

Scenario Description > ‘ ‘ ; P
2 o r Feather River

[The default scenario contains Future Land Use, Base ANN Sea
Level Rise, Historical Hydrology, SWP Full Table A, CVP Full
|Contract, D gulation along wi g Y 15 Folsom § :

Intertie. SACR 4 Lake o Oroville

ke
ville

Barke

Pumping Plant ; Clear Creek
South By

Pumaing Pt

Run Period
2 Red Bluff
Month Year
Start =]

End [sep[ [ 2003

San Luis Re

Yuba River

Run Type Run Basis >
‘ Wilkins S|
(® Deterministic ) Pre-Biological Opinion W State Projects:

- . = Federal Projects
(@ Biological Opinions d

pipeline

Batch runs :
Rivers

Click: on an element for data; shift +dlick: then drag to pan; ctrl+dick: then drag to zoom in
Shift+right dlick: then move mouse up and down to zoom infout; ctri+right dick: to rotate schematic

‘ Run Scenario




Model Studies Scenarios

Hydrology (Level of | Demand (Current

Scenario D1485 D1641
Development)

SWP — Current
CVP- Full Contract

Existing SWP — Current
CVP- Full Contract

Existing

Existing SWP — Current
CVP- Full Contract

SWP — Full Table A

e CVP- Full Contract

SWP — Full Table A

AU CVP- Full Contract

SWP — Full Table A

e CVP- Full Contract




SWP and CVP Dry Period Deliveries

— Future LOD Dry Periods: (1929-34,76-77,87-92)

SWP and CVP Average Annual Deliveries in
Thousand Acre-Feet (TAF) for Dry Periods (1929-34,1976-77,1987-92)

.CVP SOD Delivieries [/JSWP SOD Deliveries
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7/SWP SOD Deliveries

al Deliveries in
nd Acre-Feet (TAF) for Long Term (1922-2002)

Future LOD

[l CVP SOD Delivieries
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7,SWP SOD Deliveries
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SWP Long Term Deliveries —
Future LOD

Exceedance Annual SWP Deliveries in
Thousand Acre-Feet (TAF) for Long Term (1922-2002)
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40%

Percent at or above




CVP Long Term Deliveries —
Future LOD

Exceedance Annual CVP Deliveries in
Thousand Acre-Feet (TAF) for Long Term (1922-2002)
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Historical SWP Annual Allocations
Percent of Request for 2000-2012

SWP Allocation as Percent of Request
D AN AN | W D W

Percent Allocation

D

65%
BN

cC

l

2000 | 2001 | 2002 | 2003 | 2004 | 2005 2006 @ 2007 | 2008 H 2009 2010 | 2011 | 2012

50%
AN BN D

Time (year and water year type)




Thank you!!



77)SWP SOD Deliveries

al Deliveries in
nd Acre-Feet (TAF) for Dry Periods (1929-34,1976-77,1987-92)

B cVvP SOD Delivieries

SWP and CVP Average Annu

Current LOID Dty Periods: (1929-34,76-77,87-92)

Thousa

)
P
o i
S
D)
>
H
P
-
go)
Q
o i
D)
ol
-
ol
>
@
go)
-
4]
>




-
cC
U
.
&
U

ol

go)
Q

o youi
=
U

ol

-

ol

>

@

go)
-
Q!

>

J )

iveries— Current LOD (1929-34,76-77,87-92)

ntage of Maximum

perce
Demands for Dry Periods (1929-34,1976-77,1987-92)

al Deliveries as

SWP and CVP Average Annu

/,SWP SOD Deliveries

B CVP SOD Delivieries




7JSWP SOD Deliveries
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7JSWP SOD Deliveries
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SWP Long Term Deliveries —
Current LOD

Exceedance Annual SWP Deliveries in
Thousand Acre-Feet (TAF) for Long Term (1922-2002)
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CVP Long Term Deliveries —
Current LOD

Exceedance Annual CVP Deliveries in
Thousand Acre-Feet (TAF) for Long Term (1922-2002)
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