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Approach for solving water issues

Water Applied Solution

problems Research




Water Problem: Tools for decision making
& water scarcity

e Develop tools for adequate decision making

* Increase available water to meet demand in complex scenarios



Applied Research

 For tools: Transfer function to estimate groundwater change in
storage based on monitoring data.

e For scarcity: Conjunctive use



Conjunctive use base framework
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Applied Research

e Conjunctive use in aquifer-floodplain recharge operation



Applied Research

 How can a downgradient semi-confined aquifer be recharged?

 What would be the benefits of recharging at the discharge end of
the system?

 What would be a feasible hydrologic framework for conjunctive
use in an aquifer-floodplain recharge operation?

e Approach: Integrated hydrologic modeling



YCIWFM Grid
Layers: 3

N Area: 884 sg.mi

Nodes: 2840

Elements: 3068

Average element size: 185 ac.
Min. element size:17 ac.
Max. element size: 659 ac.

& ?‘ Stream nodes: 424
Pe 290 Stream reaches: 44

Current data period: 1970-2000
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Histogram of Deviations between Simulated and Observed Groundwater Levels

i et 5 0% 5 b g ot ' ¢ -
. :o oo s 3¢ oo sl . pa et ity Modelwide
R P se LS e i,
. i . g - \ - > .,
. ey S e A 4 = 2,
I Teee 8y, et = . e
e e sl tet-s 0oy . . h 2500
¢ 40 o008 Pt o o \
e "..a :Q. . X 3
:_: : e ’0-::: . . e 2002
.4 » : e S0 2000
. .h__h by : { 1889
=
o 1471
£ 1500 ] a0
s
g
2 1100
Legend S
S‘\uuﬁ 1 906
*  Nodes % 717 727
:Elemenis 2 567
500 L]
Streams 27p 333 fid
® StreamNodes 147
g 28 60 8 27
[ subRegi P = = 0=
vhregions g8 8 8 § 8 8§ © 2 ¢ 2 9 2 © 8§ 8 § B 88 8 8
- o : 5 5 5 : s 2 2 s 2
Lakes v§§§§§§ﬁe“°f§§§§§§§A
(1] 2 4 8 Miles = ? ? Y 7 X -
—_—t———+— Range in Residual Groundwater Levels (ft)

(Simulated - Observed)



Yolo Bypass Representation
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Baseline Modeling Setup
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* Pump test:

Yolo Bypass Pumping Test
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Groundwater Elevation (ft, MSL)
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YOLO COUNTY INTEGRATED WATER FLOW MODEL (YCIWFM)
Control Hydrograph 9; Layer 1
GSE: 12 ft

21 ac.ft.
e 89 ac. ft.
w144 ac.ft.
e 377 ac.ft.
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= Baseline
e 144 ac.ft.
=377 ac.ft
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Solution

 Downgradient semi-confined aquifer recharge:

e Creating space for recharge and gradients by strategic excavations
with pumping rates similar to municipal extractions that produce
groundwater recharge.



Yolo Bypass Pumping Test
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Upside down groundwater recharge
Pumping rate per well: 89 ac.ft./day

Extra inflow to Yolo Bypass: 6000 cfs (Jan — Apr)



Benefits of recharging at the discharge end of
the system



Control Hydrographs
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YOLO COUNTY INTEGRATED WATER FLOW MODEL (YCIWFM)

Control Hydrograph 2; Layer 1

GSE: 12 ft
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Difference in Groundwater Levels Layer 1 (ft)
(Floodplain CU - Baseline)
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Difference in Groundwater Levels Layer 2 (ft)
(Floodplain CU - Baseline)
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Difference in Groundwater Levels Layer 3 (ft)
(Floodplain CU - Baseline)
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Ending Groundwater Storage Yolo County
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Increment in storage for Yolo County
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Feasible framework

Upside down groundwater recharge
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