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Sustainable Groundwater Management Act

Sustainability Indicators

Sustainability
Indicators

Metric(s)
Defined in
GSP

Regulations

10/02/2024

&

Lowering
GW Levels

« Groundwater
Elevation

Characterizing Stream-Aquifer Exchanges

Source: https://maven

o

Reduction
of Storage

« Extraction
Volume

Seawater
Intrusion

+ Chloride
concentration
isocontour

Slide 2

Degraded
Quality

- Migration of
Plumes

« Number of
supply wells

« Volume

« Location of
isocontour

snotebook.com/2019/07/31/sgma-implementation-developing-sustainable-management-criteria/

Land
Subsidence

- Rateand
Extent of
Land

Subsidence

NNNNNNNNNNNNNNN

av

Surface Water
Depletion

« Volume or
rate of
surface
water
depletion

Serving Stewards of
Western Water Since 1993




ooooooo 0....0"...

ISC

o
O
<5,
&
-
O
O
0

Western Water Since 1993

Serving Stewards of

@ ENGINEERING, INC

Source: The Nature Conservancy (Maurice Hall)

Characterizing Stream-Aquifer Exchanges

10/02/2024



ISC

-
S
A

4
1
/

Reduced D

_ y, Boor s i T oeE
_/-.. e w ............ ..... 0.0'..'. " l.'.ql ~
Ar.o > ™ 00.‘0000.0. oooo 0. - " .00

ferieiits, RS

Serving Stewards of

Western Water Since 1993

Characterizing Stream-Aquifer Exchanges

@ ENGINEERING, INC

Source: The Nature Conservancy (Maurice Hall)

<
o
o
N
S~
N
o
S~
o
—




~ GROUNDW?

“.....' :o .'e

. N...

- ...‘"
‘o‘

»

.‘

’

.

.
Characterizing Stream-Aquifer Exchanges 5 DAVIDS Serving Stewards of
10/02/2024 ENEINESRING. NS Western Water Since 1993

Source: The Nature Conservancy (Maurice Hall)



Characterizing Stream-Aquifer Exchanges DAVIDS Serving Stewards of

ENGINEERING, ING Western Water Since 1993

10/02/2024



KD\ DAVIDS Serving Stewards of
» ENGINEERING, ING Western Water Since 1993




Characterizing Stream-Aquifer Exchanges

DAVIDS Serving Stewards of

10/02/2024



DWR Interconnected Surface Water Depletion
(Undesirable Result 6) Guidance Documents

g

A &"b‘ CALIFORNIA DEPARTMENT OF WATER RESOURCES
HE - J SUSTAINABLE GROUNDWATER
o\ 4 MANAGEMENT OFFICE

e Paper 1: Introduction

* Paper 2: Techniques for Estimating
Interconnected Surface Water Depletion

Caused by Groundwater Use

* Paper 3: Examples for Estimating
Interconnected Surface Water Depletion

Caused by Groundwater Use

Depletions of Interconnected
Surface Water
AN INTRODUCTION
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Case Study | - Big Chico Creek
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Butte Basin GW Model
Vina Subbasin

* Groundwater Sustainability Plan
Regulations require:

 |dentification of interconnected
surface water systems within the

basin | . [ Vina Subbasin
* An estimate of the quantity and ~ Primary Roads
timing of depletions of those Stream - Aquifer Interaction

SyStemS' @& Gaining > 80% of Time

e .utilizing data available from @ \ixed
the Department, as specified in Losing > 80% of Time

Percentages indicate fraction of months

SeCtion 353 . 2; or the bESt with gaining conditions based on Butte

ava ||a ble info rmation o Basin Groundwater Model results for
: water years 2000 to 2018.
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Angel Slough 0l 0 0 0 0 0l 0 o 0l Ol O] 0] 0 sy 7 gy
Biiz Chico Ciicek 2| 3| -6] 7| -7| -8] 5| -3 2| -2] 2] 4 ‘ gof &) A @
Butte Creek -/ -10] 15| 15| -18| -20| -18 | -14)] -10| -/| -6| -6 -12 : \ G ¥ (2
Dry Creek -1 1] 3] 2] 2] -2 1] 0o oj 0] 0] 0 -1 .
Little Chico Creek -1 -1 2| 2| -2 20 2| -1 111 -1 -1 -1 \ 3
Little Dry Creek 2| -3 6| 6| -6 5| 4| -2 201 1] 1 -3 . LBl e, #
Mud Creek 0 0 -1 1 1 7. 2 1 11 O 0 0 0 \ P g - e
Pine Creek 10 -2 4] A1 0 2| 3 3 = 1 11 0 'l X N - - i
Rock Creek -3 -3 4| -3| -3 20 2] -2 2| -2 2] -2 -2 N i
Sac River 109 | 151 24| -44| 20 50| 181 | 142 9113 33| 57 69
Singer Creek 0 0 0 0 0 0] O 0 0] 0] O] O 0 ;
Total 92 (129 | -17| -79| -18 151 154 | 123 76| 1| 22| 46 45 e Y
Average 0 z 0 03 0 0 0 gwate - \ ‘ 70
100 to 2018 [ Vina Subbasin G
== Primary Roads
@ Stream Segments | &
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Graduated Tag Line

X
Probe

Coordinate System

Internally Mounted
Temperature Sensor

Acoustic
Receiver

Cylindrical Sampling Volume
6 mm Diameter
9 mm Height

Primary Flow
Direction

.-~ Volume

Acoustic
Iransmitter

Acoustic
Receiver

Fixed Distance to
Remote Sampling Volume
10 ¢m (nominal)
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B|g ChICO Creek Momtormg Locat|ons

Total: - 25 CFS (Loss) from BCCOl to. |
« BCCO6

BCCO4 to BCCOG6 is often dry in the
Summer

35, CFS (Loss) , 1CFS (LOS.S)
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Big Chico Creek

200 A Total Loss between -17 and -20 CFS [
. — BCCO03
-1 CFS (Loss) ek
15.0 — BCCO06
_ - 5 CFS (Loss)
:5/ 12.5
§ 10.0
2
= 7.5 !
5.0
2.5
. ; BCCOS5 and BCCO6 Are Dry
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Case Study Il - Butte Creek
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Camanche Creek — - ' 5

Covered Bridge (BCO1CBDG)
USGS Gage (BCO2USGS)
Pamrot-Phelan Diversion for MT Ranch (BCO3PPDV)

Rancho Esquon Diversion (BCOSREDV)
Gorrill Diversion (BCO6GRDV)
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Case Study Il - Feather and
Yuba River Bathymetry and
Stream-Reach Water Budgets
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Feather and Yuba Rivers - Overview

< C M 25 data.davidsengineering.com, Q W 5 & = G & N d ® b} ﬂ

) . DEDATA Metadata Hi Jeff Davids  Logout

* Focused on improvements to Yuba Groundwater
Model (YGM)

* Improved stage-discharge relationships A

* Improved stage-wetted perimeter relationships ‘ T MU

* Improved streambed conductance characterizations Bmre - YR 90 L e e
* Intensive field data collection T P

* 18 bathymetry sites o Vol

e Over 100 Acoustic Doppler Current Profiler (ADCP)
measurements transects performed

 Fully digital data collection including essential
meta data (GPS, images, notes, etc.)
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Single site: YRUSDP_Yuba River Upstream of Daguerre Point

SRS YRUSDP_Yuba River Upstream of Daguerre Point
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Earliest
Submission
Date

Latest
Submission
Date

Number of
Submissions

Monitors

Coordinates 39.2118936,-121.4405347

Copyright © 2024 Davids Engineering, Inc.
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~eather and Yuba
Rivers - Bathymetry

Below water bathymetry
from butterfly ADCP
measurements

* Kriging to create streambed o o, i i
surface e

Stitched together with 1M
3DEP DEM

* Levee-to-levee cross section
created perpendicular to
flow direction

Stage-wetted perimeter 4 . et =
created from crawling | S s s
algorithm ST S 5N
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~eather and Yuba
Rivers - Bathymetry

* Below water bathymetry
from butterfly ADCP
measurements

e Kriging to create streambed
surface

e Stitched together with 1M
3DEP DEM

* Levee-to-levee cross section
created perpendicular to
flow direction

e Stage-wetted perimeter
created from crawling
algorithm

FRUSSP
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~eather and Yuba
Rivers - Bathymetry

* Below water bathymetry
from butterfly ADCP
measurements

e Kriging to create streambed
surface

e Stitched together with 1M
3DEP DEM

* Levee-to-levee cross section
created perpendicular to
flow direction

e Stage-wetted perimeter
created from crawling
algorithm
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Feather River Site FRSLRC Initial vs Adjusted Cross Sections ‘ Legend

s nitial Cross Section

== Adjusted Cross Section
[] FRSLRC Site Boundary
I Feather River Levee Extents

Levee-to-Levee Cross-section at FRSLRC Levee-to-Levee Cross-section at FRSLRC

Elevation, MSL [ty
. [} El

b xm xe0 ox wmo - e
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Feather and Yuba Rivers - Bathymetry

Levee-to-Levee Cross-section at FROCLK

3]

Elevation, MSL (ft)
B
o
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Feather and Yuba Rivers - Stream-Reach Water

- Outflow + Misc Out + ET + A S - Inflow - Precip - Misc In

E—=ar e = _ ¢ L
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Conclusions and Next Steps

* Models are important for characterizing depletions of interconnected
surface water (DWR guidance documents).

* However, models must be grounded in data to the greatest extent possible.

* Improvements to how models characterize stream-aquifer interactions can
be improved by:
* Refining stage-discharge relationships for stream nodes
* Refining stage-wetted perimeter relationships for stream nodes
* Refining understanding of stream-aquifer fluxes with stream-reach water budgets

* We are busy collecting stream reach water budget data as miscellaneous
inflows/outflow, ET, and P are all reducing in the fall.
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