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Project Goal:

Provide recommendations on approaches to account for
groundwater flow between interconnected subbasins

= Funded by Water Foundation
= Administered by Butte County

* Project Team
= Butte County
= Technical Collaborators

= RMC, a Woodard & Curran
Company

Technical Collaborators

NSVIRWM TAC
Member?

Name Organization

Charlie Brush DWR Bay-Delta Office, Modeling Support Branch

Christina Buck Butte County Department of Water and Resource Conservation

Grant Davids Davids Engineering, Inc.

Bill Ehorn DWR Northern Region Office 4
Claudia Faunt United States Geological Survey

Allan Fulton University of California, Cooperative Extension v
Thomas Harter University of California, Davis

Peter Lawson CH2M

Steffen Mehl California State University, Chico

Vickie Newlin Butte County Department of Water and Resource Conservation v
Ben Pennock Glenn Colusa Irrigation District (Retired) v
Steve Phillips United States Geological Survey

Mary Randall DWR Northern Region Office

Oscar Serrano Colusa Indian Community Council v
Ali Taghavi RMC, a Woodard & Curran Company
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GSAs and
Interconnected
Subbasins

Compliance with
SGMA will require

accounting for
groundwater
interactions with
adjoining subbasins

== | [ %
i o I"ﬁl..--
| "_{..._ = e
[ L
-!' e B
5 | L]
\E :Iﬁﬂ;—-__,.‘_t%_..sz_,
— [ i}
L) . [ ];,g"'{
\(1 | |_I_\ 2 i
b EEE .
T | m| e,



Interbasin Groundwater Flow Characteristics

= Cannot be directly measured

= Vary significantly in space and
time

= Depends on dynamics of
recharge and discharge from
subbasins

= Groundwater models are
necessary for quantifying
flows
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Interconnected Subbasins in Central Valley

Technical Aspects of Use of Available Models

Two Primary Models:
C2VSim (DWR)
CVHM (USGS)

Model Comparison:

Input Data

Land Use

Crop Acreage
Water Budgets

Ag water demand

Water supply

Recharge

Stream seepage
Surface Water Inflows

Calibration Status




Detailed Analysis Unit (DAU)

Ag Land and Water Use Estimates

ChAgov | Help | Accessibility
CALIFORMIA DEPARTMENT OF

WATER RESOURCES

I 1 GOV SROOM & EVENTS ISSUES | ABOUT US SN

= DWR estimates applied water oue | newsroow ¢ SEEN R <eoliel
(AW) for 20 crop categories
each year. Land and Water Use

= AW estimates reflect:
" |rrigation efficiencies

Agricultural Land and

]
Water Use EStI mates Water Use Efficiency
= C u It u ra I p ra Ct I Ces The Depariment of Water Resources estimates irmigated crop acreages, crop evapotranspiration (ETc), »Land and Water Use Home

evapoftranspiration of applied water (ETAW), effective precipitation (EP), and applied water (AW) for 20 crop Data Collections

H PO n d i ng Of Wate r i n ri Ce fi e I d S categories each year. Data are estimated from reference evapotranspiration (ETo) or evaporation pan data (Ep), Land Use Surveys

crop development over time (crop coefficienis), soil characteristics, rooting depths, and the quantiity and timing of Public Waler Systems
precipitation. Applied water (AW) estimates reflect imigation efficiencies as well as the water required for cultural Statistics Surveys

o Lea Ch I ng Of a CCU m U I ated Sa ItS practices such as the ponding of water in rice fields or the leaching of accumulaied salts from the soil.

:» Statewide Irmigation Methods
Surveys

| Etc Data compiled by study area and year are available for download in spreadsheet (xls) format.
O » Agricultural Land and Water Use
Estimates
To Download Data: Expand the menu under Statewide, County, Hydrologic Region {(HR), or Detailed Analysis

. Agri Wi
Unit (DAU), click on a year and select "Save As. " Ao cel Watkae. o o el

» California Seasonal Application
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Study Area

C2VSim Modeling Area
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CVHM and C2VSim Land Use Data Sources
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Water
Urban

Native Classes

Orchards, groves, and vineyards

Pasture/hay

Row crops

Small grains

Idle/fallow

Truck, nursery, and berry crops
Citrus and sub-tropical
Field crops

Vineyards

Pasture

Grains and hay crops
Semi-agriculture
Deciduous fruits and nuts
Rice

Cotton

Developed

Cropland and pasture
Cropland

Irrigated row and field crops

Water
Urban
Native Classes

Orchards, groves, vineyards,
deciduous fruits and nuts

Pasture/hay

Grains and hay

Truck, nursery, and berry crops
Citrus and sub-tropical

Field crops

Rice

Cotton

Other

Land Use Type Mapping

Pasture

Alfalfa

Sugar beet

Field crops

Rice

Truck crops

Tomato

Tomato (hand picked)
Tomato (machine picked)
Orchard

Grains

Vineyard

Cotton

Citrus and Olives
Urban

Native Vegetation

Riparian Vegetation
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Land Use/Crop Acreages for Sacramento Valley Region

Sacramento Valley Region Crop Acreage Comparison
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Land Use Map - 2000

CVHM 2000 Land Use Map
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Sacramento Valley Region Agricultural Water Demand

Sacramento Valley Region Water Requirement Comparison
1961 1964 1967 1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003
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Sacramento Valley Region Groundwater Recharge

Sacramento Valley Region Groundwater Recharge
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Agricultural Water Demand: Sacramento Valley Region
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Total Annual Stream inflow, million AFY
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= C2VSim

= CVinflow.dat file (river names, and
monthly inflow data 1921 to 2009)

* CVHM

= SFR.txt file (river names, inflow location,
and monthly inflow 1961 to 2003)

Total Annual Stream Inflow

||
|
|
ittt

1987 1992

Sacramento

CLEAR C NR IGO Battle Creek

Cuttonwoud/

ﬁ

Elder Greek/.
Thomes Creek 4.

Stony Creek

||||| “IIIl o

Putah Creek

[ ] CVHM & C2VSim
[ ] C2vSim
CVHM

Paynes and
Sevenmile u
Creek

Antelope

Big
Chico
Creek

Butte and
Chico
Creek

.“—— Feather River

../Yuba River
5
'_./Bear River

American

'/’Rwer
.\ Consumnes

River



Sacramento Valley Region Stream Recharge

Sacramento Valley Region Stream Recharge
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CVHM Calibration Wells
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Model Calibration

Active Irrigation
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Model Calibration
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Model Calibration
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\ CVHM and C2VSim Updates - Summary

Availability

Simulation Period

Land Use Refinement

Managed Wetlands/Refuge

Surface Water Diversions at
Water District Level

Model Code
Aquifer Parameters Basis

Other improvements

Early 2018
1922-2009 - 1922-2015

e DWR Land Use Survey

e Cropland Data/Cropscape (Satellite
Data)

e 2014 Statewide Land Use Data

e Ag Commissioner Reports

v/
v/

Latest Version of IWFM
DWR'’s Texture Model

4 Layers, Stream Data from Flood Studies

Early 2018

1962-2003 > 1962-2013
(forward run 1921-2013)

e DWR Land Use Survey
e Other Historical Land Use Maps
e Ag Commissioner Reports

v/
v/

Latest Version of MODFLOW-OWHM
USGS’s Texture Model

15 Layers, Stream Data based on C2VSim Data,
Municipal Well Locations, Groundwater Banking

Data, Enhanced Subsidence Simulation
V4



Recommendations for GSAs in NSV

" Evaluate most current version of available models at time of GSP development:
C2VSim, CVHM, SVSim

" Compare to local surface layer models or water budget data to select model. Do
not mix output from gw model with other local water budget sources.

= Over time, work with agencies to incorporate local knowledge/data into the
selected regional gw model

" When evaluating a groundwater model, consider representation of:
= Crop acreage
= |rrigation practices
= Surface water supplies and diversions
= Rivers and streams (does it include ones the GSA considers important?)
= Subsurface flows from outside the subbasin boundaries (eastern or western foothills)



Recommendations for DWR and USGS

Important opportunity to provide specific recommendations for technical
assistance to GSAs

Develop tools and guidance to ease comparison of models (inputs like crop data, and outputs of
water budget components)

Process to incorporate local data into regional tools
Provide guidance on use of these tools to address the six undesirable results defined by SGMA

Other specific technical assistance needs (e.g. methods for developing water budgets where
boundaries are co-located with streams)
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