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Background

¢ Client: Butte County Dept. of Water & Resource
Conservation

¢ Funding via USBR

¢ Review and update the Butte Basin Area
Groundwater Model originally developed by
BBWUA

¢+ Phase |I: Review model, recommend updates
¢+ Phase lI: Update, calibrate, apply




Butte County IWFM Model

¢ Where?

o Butte County, CA

¢ Agricultureis
predominant land use

Surface water Is
primary ag. supply
Groundwater and
surface water supply

municipal / industrial
uses




Model Domain

¢ River Boundaries
¢ Sacramento River
¢ Yuba River
¢ Deer Creek

¢ Expanded to Include
Lower Tuscan
Recharge Zone

Model Domain
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Recharge Zone
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Subregions

¢ 35 subregions




Simulation Time Period

Sacramento Valley Water Year Index
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Model Grid

¢ 7,216 elements
¢ 3,770 nodes
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Subsurface Representation Cross Seori
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Boundary
Conditions
¢ No Flow

¢ Specified Flux

¢ Constant
¢ Variable

¢ Specified Head
¢ Constant
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Land Use

¢ Agricultural
¢ Urban

¢ Native

¢ Riparian

Subtropical (C)
Deciduous Fruits/Nuts (D)
Field Crops (F)
Grain/Hay Crops (G)
Idle (1)

Pasture (P)

Rice (R)
Sem-Agricultural (S)
Truck/Berry Crops (T)
Urban (U)

Vineyards (V)
Barren/Wasteland (NB)

Riparian Vegatation (NR)

Native Vegatation (NV)
Water (NW)
Commerical (UC)
Industrial (UI)

Urban Landscape (UL)
Residential (UR)
Vacant (UV)
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Soil Data

¢ State Soil
Geographic
(STATSGO) Data

¢

¢

¢

2

USDA
NRCS

National Soil
Survey Center

Miscellaneous
Publication
Number 1492




BCIGSM River Nodes
1: Deer Creek

2: Singer Creek

3: "Upper" Pine Creek
4: "Lower" Pine Creek
5: Rock Creek
6
7
8

: Mud Creek

: Big Chico Creek

. Little Chico Creek
9: Angel Slough
10: "Upper" Butte Creek
11: Little Butte Creek
12: Little Dry Creek
13: Dry Creek
14: Cherokee Canal
15: Butte Creek
16: "Upper" Feather River
17: "Middle" Feather River
18: N. Honcut Creek
19: S. Honcut Creek
20: "Lower" Feather River
21: Yuba River
22: Sacramento River "A"
23: Sacramento River "B"
24: Sacramento River "C"
- g7 | 25 Sacramento River 'D"
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Surface Runoff

Urban Drainage enters Stream

Surface Drainage enters Stream
e City

£ —.— Waterbody
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Municipal Wells &

Groundwater N P mmeeinion
Pumping
¢ Agricultural
¢ Urban

3 6 Miles

i B Iﬂarysville
Y\Ilba City




Calibration Period

Sacramento Valley Water Year Index

& Wet

¢ Above Normal
< Below Normal
© Dry

4 Critcial

Water Year Index

utte County IWFM >|

1916 1926 1936 1946 1956 1966 1976 1986 1996 2006
Water Year

http://cdec.water.ca.gov/cgi-progs/iodir/wsihist
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Model Calibration - Groundwater

Simualted Water Level (ft)
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Observed Water Level (ft)




Model Calibration — Surface Water

Feather River
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Base Case Development

¢ Simulation period (1970 — 1999)
¢ Input data requirements
Precipitation
Stream flow
Land use

Agricultural
diversions

Sacramento Valley Water Year Index

1906 1916 1926 1936 1946 1956 1966 1976 1986 1996 2006

Water Year
http://cdec.water.ca.gov/cgi-progs/iodir/wsihist
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Land Use Survey (1995-1999) ‘
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Al s g = fil Field Crops (F)
a- n S e a a . Grain/Hay Crops (G)
3 i idle (1)
Pasture (P)
Rice (R)
Sem-Agricultural (S)
Truck/Berry Crops (T)
Urban (U)
Vineyards (V)

¢ Hold land use e T B o

Native Vegatation (NV)

constant year 2030 o ) B

Commerical (UC)
o faii Industrial (Ul}
e o - ‘ Urban Landscape (UL)
‘ U r b an ’ = | s Residential (UR)

Vacant (UV)

¢ Agricultural

¢ Land use was
projected in Butte
County 2004 IWRP B v e

Integra'ted Watér Resources Plan
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IWRP 2030 Ag Demand Forecast

Decrease irrigated land: 3% in Vina and West
Butte

Decrease irrigated 70000 ——
| an d 1% | n 600,000 2 Forecast values
East Butte s0000

Decrease surface S 400,000
water delivery: 10%

Set target irrigation |
efficiencies for 100000
each crop :

feet)

300,000

Demand (acre

West Vina North Mountain/
Butte Yuba Foothill
Region




Water Management Scenario

Butte County Department of Water
and Resource Conservation

Butte Basin Groundwater Model Update

¢ Cutback of SWP Deliveries
Western Canal Water District
Joint Water Districts

Maximum 50% in any ‘
individual year A A

_ _ Technical M é'ﬂi o'mfz-dzmrh
¢ Maximum cumulative 100%
Y within 7 years

DWR has exercised this option
historically twice (both with a
maximum 50% cutback).




Water Management Scenario
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Water and Land Use in Scenario

Allocation of Cutback
Quantity

Additional Groundwater
Pumping
(60% of Cutback)

Fallowed Land in lieu of
Water Supply
(40% of Cutback)

115 TAF




Water Level Drawdown

Drawdown
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. Legend N

Simulated .

| [ Joint water Districts

Drawdown

Drawdown 7=

| 810 11 feet

11to 14 fest

and Recovery AT

= Recovery after Year 7
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Animation
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Animations
Include:

e Terrain

* Rivers
 Land use

o Stratigraphy.
» Wells




Summary

¢ Model calibration complete
¢ Base case developed
¢ 2030 level of development
¢ \Water management scenario
¢ SWP cutback to WCWD and JWD




Documentation

Butte Basin Groundwater Model Update:
Phase Il Report

CDM

March 2008

Technical Memorandum

Butte Basin Groundwater Model Update:
Base Case and Water Management
Scenario Simulations
CDM
poarerery  April 2008
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Questions?

Contact Information

Brian Heywood, P.E.
HeywoodBJ@cdm.com

Kristen McKillop
KMcKillop@ButteCounty.net




