Background on Basin Setting
Components of a Groundwater
Sustainability Plan

Christina Buck, PhD

Assistant Director

Butte County Water & Resource Conservation
Vina SHAC: February 18, 2020

Butte Couhty




Basin Setting Project- Technical Foundation

Groundwater Sustainability Plan (GSP)
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Hydrogeologic Conceptual Model
(HCM)

egulations require
1. Narrative
2. Graphical Representation

To provide an overview of:

1. Physical basin characteristics
2. Uses of groundwater
3. Sefts the stage for the basin setting
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Figure 1 — Example 3-D Graphic Representing a HCM
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Water Budgets




Add numbers to the narrative

\ Injection Well
. umpl.n g Agricultural Supply Well

. —— Municipal/industrial
Supply Well

- Unconfined Aquifer

Water Budget: Balance of Inflows and Outflows



Three Interacting Systems
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“Numerical” vs. “Conceptual” Model

Butite Basin Groundwater Model
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|Butte Basin Groundwater Model Subregions If) [77] Water Bodies
X — Primary Streams
Tehama S >

IWFM Subregion 14
I 1. Unorg. Tehama
[ 2. Vina

[ 3, Cohasset
. i M

v 1 5, DurhemiDayton
,,: I 6, Esquon

! I 7 Pertz

I ¢ Ridge

[ 9, Cherokee

Butte Basin Groundwater
Model (BBGM)

» Chosen to support Basin Setting GSP
development

[ 10, Ange! Slough

| I 11, Liano Seco h
I 12, Western Canal
I 13, Westem Canal
[ 14, Unorg. Glenn-Colusa ||
I 15, Westem Canal &
| 16, Richvate

[ 17, Thermalits |}
I 15, Biggs-West Gridiey

Hamilton City®

[ 19, Bute Sink

[ 20, Butte

I 21, North Yuba

122 RD. 1004

I 23, Unorg. Sutter 1

o I 24, Butie

| IE 25, Unorg. Sutter 2
26, Sutter Ext !

I 27, Unorg. Sutter 3

I 25, Yuba City ]

[ 29,RD. 10

[ 30, Ramirez

I 31, Browns Valley

I 32, Cordua

I 33 Hallwood

» Number cruncher over time and space

Integrated Hydrologic Model meaning it e
includes things that happen above and
below ground: All Three Systems

Pulls together different types of data and
hydrologic processes that all interact

“Collins

Used to estimate water budget numbers
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DWR Land Use (2004-2012) by BBGM Land Use Class | £
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Estimates Crop Water Demand

» Given data:

» Climate conditions (precipitation, ETc)

» Soil and land surface physical
properties

®» | and use management practices

= Uses Irrigation-scheduling type
approach to calculate crop water
demand




Crop Water Demand
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» Representative well per element adjusts
pumping amount to meet demand

» Urban groundwater pumping is
specified using data




Groundwater Conditions &
Monitoring Networks

Includes groundwater elevations, water quality, and subsidence




Why Monitor Groundwater Levelse

» Track changes over fime

» Compare well infrastructure (depth) to groundwater
levels

» Fstimate groundwater flow direction

» Understand how water is moving in and through the
system (i.e. aquifer dynamics)

» Understand the resource - protect and manage

Groundwater levels reflect the cumulative effects of
hydrologic variability and groundwater use



Wells are a window...
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NORTHERN SACRAMENTO VALLEY
GROUNDWATER ELEVATION MAP
Spring 2019
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Change Maps:. Changes over Space
for a snapshot
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NORTHERN SACRAMENTO VALLEY
CHANGE IN GROUNDWATER ELEVATION MAP

SPRING 2011 TO SPRING 2019

100 to 450 ft WELL DEPTHS
(Well depths greater than 100 ft and less than 450 ft deep bgs)

\\\ gl




Y ’ §- 9
2 - F 3
Y e % % b
Caq. MR 5> &
gt % &
= He - Chico
’ > Cemelery
AP
° ek
Changes Over Time for One
%
g %, 5 Chico
W Sacramento g @

Point In Space

215.0 - -36.7
B vater surface
205.0 4 B ouestionable data - -26.7
M =round surface
195.0 ||l eround L 16.7
: March February March Jan, Apri
= W FostiCearts 1983 1986 1995 1997 2006 i
- 1970 1980 ol 010 -
. G Illllll@llll . | | _Ig_ll i
& 175.0- i T e R 3.3
— Major Drought Periods  1976-1977 20012004  2006-2010  2012-?
g 165.0 - 13.3
L Y
$ s
—  155.0 - y - 23.3
- b 4§
lT I1|| Ik ‘t‘h (
145.0 J LR e y | l L 133
'll ; 0 % 2 o : !
| | ill b '|
135.0 - ' 11 s L 43.3
1
125.0 = 53.3
115.0 : T 1 63.3
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Date

Depth (ft)




Multi-completion well
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Next Time...RESULTS!

Water Budget and Groundwater Conditions

Cuestions?

Contact:
Christina Buck
cbuck@buttecounty.net
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