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| CALSIM II Sacramento River Basin

¢ Solutions

¢ Work completed

¢ Possible effects to CALSIM simulation
¢ Future direction




¢ Poor resentatio of water 'u ihe
Sacramento Valley means that Calsim ||
cannot be used with a high degree of

confidence to provide absolute values of
water supply reliability

¢ Coarse spatial resolution of the model makes
Calsim Il of limited value for the analysis of

local projects
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ical Perspective

¢ Focus was on water supply

— Mainly South of Delta Water supply
¢ Very large areas aggregated

¢ Methods, spatial resolution, and much of the
data are still the same




Area Represented by
sim II Hydrology

¢ Rim DSAs (in gray
— represented indirectly

— preprocessed inflow to Ca
¢ Valley floor DSAs (in color)

— represented directly by series of
nodes and arcs

— Dynamically simulated

epresents spatial resolution
1odel
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¢ Current Representation
— overview
— demands

¢ Problems

¢ Solutions

¢ Work completed

¢ Possible effects to CALSIM simulation
¢ Future direction




Demand Sectors

Irrigated agriculture
Outdoor urban (irrigated landscape)
Indoor urban (residential, commercial, industrial)

Wildlife refuges
Environment (min. instream flow requirements)

| ¢ Outdoor urban aggregated with agriculture

| ¢ Indoor urban generally not modeled
(exception Greater Sacramento Area)
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Non-recoverable losses
10-15% CUAW

| Surface return flow
% of CUAW

GWipumping  psa Boundary

Deep percolation
% CUA
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| K Demand calculated for each DSA based on crop
. acreage
| ¢ DSA demand subsequently split into project and non-
| project
£ ¢ Project Demands
| — Entitled to releases from project storage
— Deliveries constrained to lower of land use based demand or
== contract allocation
| ¢ Non-Project Demands
=~ — Diversions constrained to lower of land use based demand or
unimpaired river flow
— Not entitled to releases from project storage




Stream diversion/pumping
requirement
Project:Non-project split
Non-recoverable loss factor
Surface return flow factor
Deep percolation factor
Maximum contract entitlement

surface
runoff

diversion

Boundary inflow
a \
Recharge from
precipitation

Stream-gw
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pumping

Deep
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II Sacramento River Basin |
Hydrology Enhancements

¢ Current Representation
— overview
— demands

— water supplies
¢ Problems
¢ Solutions
¢ Work completed
ossible effects to CALSI
uture direction




and regulatory requwements for each year of
simulation

Use adjusted historical hydrology to represent
probable range of hydrologic conditions

Assume temporal and spatial distribution of
precipitation same as historical

Modify historical stream flows for impacts of land use
change and upstream flow regulation




I Rim Flows vs Local Water Supplies

Hydrologic boundary of
system represented by model

Surface water
reservoir

local water supplies




Feather

Lake Shasta

Stony Creek

Yuba River

Bear River
Clear Creek

American




DSA70 DSAS58

DSA 10
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Time series offlos to eac
of the seven Valley floor DSAs

Calculated as closure term in
hydrologic mass balance on
each DSA
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& Hlstorlcal Water Supply from mass balance

¢ Projected Water Supply= Historical Water Supply +
Rainfall-Runoff Adjustment

ey -.'--I -'—-F';L T 'Ih_. ,..,u" W -?f" = "'IH"_"\.. T
ety o 2 e s T _m:t..lq.'\._.
e S

¢ Contain errors in mass balance

Stream
inflow

Runoff

Evapotranspiration

GW pumping from urban
[ landscape
.

Recharge

Native vegetation
evapotranspiration

Crop
evapotranspiration

Stream
outflow




¢ Supply priorities for meeting demand
— Minimum groundwater pumping
— Surface water

 up to the contract amount for project demand
» and up to its availability for riparian demands.

— Additional groundwater pumping for any unmet
demand
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— overview
— demands

— water supplies

¢ Problems

¢ Solutions

¢ Work completed

® Possible effects to CALSIM simulation
uture direction




Project Non-Project Demands

: 5
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— GIS land use data
— lrrigation District boundaries

— Unit crop ETAW
Ratio of crop acreage within ‘project’ irrigation district to total
crop acreage within DSA
Acreage weighted by unit crop ETAW
Assumes identical water use efficiency
Short-form CVP contractors wrongly assigned to non-project as
they lie outside of irrigation district

— 68,000 ac

— 245,000 af contract




| Surface Water
. Groundwater Use
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@ Percentage groundwater us
same for project and non-projec
demands

@ All diversions are from the major
stream system ( Sacramento
River, Feather River and
American River)

@ Non-project demands are
predominantly supplied by minor
streams tributary to the
Sacramento River. These
upplies may be more restricted in |




¢ DSA aggregate demand function of CUAW
and regional efficiencies

Efficiencies not related to on-farm water use

No explicit representation of conveyance loss,
operational spills, reuse

Efficiency not dependent on source
¢ Basin efficiency is outdated (early 1970’s




Data Availability

@ Calsim Il demands are not related to applied
water demands at the farm level and district
level, although most of the available data is

at these scales rather than a regional level.




Water Conservation Measures

@ Difficult to assess impacts of water
conservation measures due to poor
representation of efficiencies and losses.
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@ Demands, deliveries, return rows are difficult to
reconcile between models

CalSim II




— Land use based demands for
— Contract allocations for individual contractors

@ Contractors’ demand assumed to be
proportional to maximum contract entitiement




¢ Level 2 supplles apprOX|mater 190 000 af

@ Estimate Historical Refuge Operation to Avoid Double |
Counting of Refuge Demand

@ Develop Refuge Ponding Operation to Better
B iuin Blow Timing and Volume




¢ Current rice acreage in the Sacramento Valley
500,000 ac, ETAW ~ 3 ft

¢ Inthe 1990°s 140-day variety most common

@ Calsim Il crop water use based on 160-day variety
@ Rice Straw Burning Reduction Act 1991

¢ Update water requirements to account for:
Shorter growing season
Current ponding practices
Rice straw decomposition
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¢ Solutions

¢ Possible effects to CALSIM simulation
¢ Work completed

¢ Future direction




¢ DWR recognizes these problems and is
working on solutions

¢ Improvement of Sacramento Valley Hydrology

— Work in 2003 funded by the California Bay-Delta
uthority and South-Delta Improvement Program
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ility to aggregate areas by
DSA

DAU

Planning Area

County

Water district

Land use type

Demand Type (ldentified as part of this project
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« Water supply source
» Use of return flows and drainage

» Basin characteristics
¢ Various Demand Types Within Areas Are
Addressed Separately

¢ Work Performed Using GIS
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— More detailed information to relate CALSIM to
CALAG

— Estimate “on farm” applied water




| Current Methodology of Demand
Development = .

Return Flow
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= Basin Diversion Requirement or\
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Applied Water
Consumptive Use of Applied Water




ydrologic Factors for Demand
Development

CUAW) Crop consumptive use of applied water
On-farm non-recoverable losses

ETAW/AW) On-farm application efficiency
District level reuse

Inter-district reuse

Recoverable conveyance losses
Non-recoverable conveyance losses




¢ Use existing schematic to extent possible

— Include additional “Layering”
— Attempt to maintain DSA layout

¢ Revise Feather River representation




New Representation Water Use

within CALSIM

¢ Each contractor type or
non-project diverter has
associated:
— stream diversions

— groundwater pumping

— consumptive use of
applied water

return flows
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' Refine Ground Water Operation

¢ GIS Information Contains

Water Source Attribute
— Surface vs. Ground water




Revise Accretions / Depletions

recipitation Runoff and Additional Runoft
ept at DSA Level

¢ Separate Water Supply Within Each DSA
sed to Satisfy Demands in Particular
Redefined Area
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¢ Development of Rice Decomposition Water Demanad
and Ponding

¢ Estimate Historical Refuge Operation to Avoid Double
Counting of Refuge Demand

¢ Develop Refuge Ponding Operation to Better
Represent Return Flow Timing and Volume




Rice Water Operat Av of 1993
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amento NWR Water Oper age 1993-

August through December
Flood Up of Seasonal Ponds and Marshes,
Maintance of Permanent Ponds

April through July
Irrigation of Watergrass for Waterfowl
Food and Maintance of Summer

July through August December through February

System is Closed to Prevent
Flow-thru
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Draw-down of Summer Ponds
and Watergrass Fields

Draw-down of
Seasonal Ponds
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CALSIM II Sacramento River Basin
Enhancements

— overview

¢ Problems

&
¢ Possible effects to CALSIM simulatio
¢ Work completed

uture direction
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— plus a couple 100,000 AF here
— minus a couple 100,000 AF there

¢ C
¢ C
¢ C

nange in timing of flows
nange in locations controlling operation

nange in annual flow volumes



¢ Hydrologic factors
¢ Ground water pumping

¢ Definition of project and non-project
demands




TRINTY

WHISKEYTOWN S
RESERVOIR

DWR Sub-Basins
DA 58

RED BLUFF
DIVERSION DAM

DA 10

HAMILTON CITY
PUMPING PLANT

BLACK BUTTE |
RESERVOIR

SACRAMENTO RIVER

PROVIDENT DIV.

PRINCETON DIV.

DA 15

MAXWELL DIV,

WILKINS SLOUGH
(NCP)

COLUSA BASIN DRAIN
RETURN TO SACRAMENTO RIVER




DSA Oct Nov Dec Jan Feb Mar Apr May

58 65 65 65 65 65 65 65 65

i0 /0 /0 /0 70 70 70 70 /0 70

15 70 70 /8 65
/8 65
80 75
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Work Completed

e

¢ Rice Decomposition Water Requirement
¢ Refuge Operation

¢ CALSIM — CALAG relationship

¢ Initial WRESL code
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¢ Interest
¢ Funding
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