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Water Bank Overview

Americon River
Pump Station (PCWA)

Expand conjunctive use in the region to:

— 3= Foothill WTP
1. Improve long-term regional reliability and provide J%”
S statewide water supply opportunities when rp"ﬂ&
- . ) N L
- possible; and =
. . [ y / Intal;lﬁuWTPs
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= 2. Support healthy ecosystem function on the lower el ot wre A s
2 American River. 1) e
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Sacramento River **14 hf:;““r i

. . . . WTP & Intake = alfrba
> * With existing infrastructure: N ‘. i rpmm\}r
- . ; Vineyard
: * recharge up to 65,000-acre feet per year during ‘“ | suoce
= 1 3
° wet pe riods Freeport Intake ) 5 T
j * recover up to 55,000-acre feet per year during — Gomeyonce BN F
2 : Subbasing
= dry periods.

 Up to 35,000-acre feet per year of banked water
supplies year may be transferred out of the basin.
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Why a Water Bank?

Confidence, Credibility, Incentives
 Advances, modernizes, and institutionalizes

existing regional conjunctive use activities

Water supply reliability

Groundwater sustainability
Regional/State water transfers - offsets
agency costs and further incentivizes
CU Supports Healthy Rivers &
Landscapes Program

Provided ecosystem benefits Storage
Aids in delta outflow
Pumping energy savings

Advances regional water management

Recovery
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BUILDING ALLIANCES IN
NORTHERN CALIFORNIA

GOPC
completed June 2023)

Governance
completed Sept 2023)

Water Accounting System
(completed March 2025)

Monitoring Plan
(in progress)

SACRAMENTO REGIONAL WATER BANK

Goal, Objectives, Principles, and Constrainis

Purpose and Use of This Document . |
This is the first of a series of papers that will introduce and Ba 1
describe the process and considerations related to the Goal 3
development and implementation of the Sacramento Regional .

Objectives 3
Water Bank (Water Bank). N 3
This document defines the Water Bank goal, objectives, Constraints 5
principles, and ints that provide the to: (1) set

the direction for subsequent Water Bank activities (overall
strategy, altematives formulation, analyses, environmental documentation, governance, efc. ); and
(2) focus development of options and the overall project description.

* The GOAL represents the desired “end state” of activities. The goal captures the intent—the

“why"—of the Water Bank and serves as the foundation of the entire development and

implementation process.

OBJECTIVES establish the intent of the Water Bank to address relaled aspects of the region's

waler management challenges to the maximum extent possible. Objectives provide additional

details as to how the goal will be achieved and serve as a means of measuring success in

achieving that goal.

PRINCIPLES are overarching, foundational statements of shared values informing Water

Bank development, implementation, and decision making

* CONSTRAINTS are factors that shape or limit development, evaluation, and implementation
of the Water Bank.

Background

Water management in the North and South American subbasins (hereafter called the American
River Basin) is facing the combined climate pressures of warming air temperatures, shrinking
snowpack, shorter and more intense wet seasons, more volatile precipitation, and rising sea levels
affecting the Sacramento-San Joaquin Delta (Delta). These climate pressures will make it more
challenging to simultanecusly store and maintain water for droughts, manage flood risk, and protect
freshwater ecosystems. Warming air temperature has complex adverse effects on water supply—it
reduces the share of precipitation falling as snow, causes early snowpack melting and higher than
usual winter runoff, raises water temperatures, and amplifies the severity of droughts and floods.
Warmer, more intense droughts increase pressure fo draw down groundwater resources. Over-
reliance on groundwater for supply can lead to long-term declines in groundwater levels. Warmer,
more intense storms add stress to managing surface reservoirs, making it harder to meet often
competing objectives of storing water, safeguarding communities from harmful floods, and protecting
freshwater ecosystems. Sea level rise threatens the Delta and puts more pressure on Folsom
Reservoir o contiibute flows to help meet Delta water guality requirements.

SACRAMENTO REGIONAL WATER BANK
Goal, ples, and 1 June 7, 2023

SACRAMENTO REGIONAL WATER BANK

Governance: Organizational Framework, Functions, and Associated Roles and
Responsibilities

Purpose
This paper is one of a series of papers that introduce and describe the process and considerations
selated to the implementation of the Sacramento Repional Water Bank (Water Bank). These processes
are aspects of Water Bank governance functions

Background
Governance can be described s “the conceptual model for how an entify is managed, its inferactions
with and relationship to partners and affiliates, and identification of the operations and systems it
oversees.” Water Bank povernance compoaents include:

Vision and Strategy: Goals, objectives, principles, and constraints

Structure: Organizational framework, functions, and associated roles and responsibilities

.

Operations Support Tools: Water accounting, monitoring, and reporting.

Agreements and Finance: Framework to incentivize water banking and codify roles and
responsibilities for water banking

“This paper focuses on the structure component of Water Bank governance. It outlines the required
fanctions and activities to support successful implementation of the Water Bank, illustrates a general
organizational framework to conduct these fanctions, and describes the associated rules and.
possibilities. This paper is intended to:

(1) Establish shared and common among the Water Bank Program
Committee members and the Water Bank Development Team, and

(2) Help the Propram Committee and the technical team maintain coasistency in their ongoing
engagements with other entities and stakeholders as part of the Water Bank development
process.

“This paper reflects feedback from the Propram Committee on the draft Gorernance: Roles and
Regponsidilifies White Paper (dated March 3, 2023). Tt also reflects additional input and feedback received
dusing the Program Comsmittee meetings on Apsl 6 and Apxl 10, 2023.

Required Functions and Activities

The sequired activities to support a successful Water Bank can be grouped into four functional ateas:
(1) Policy and legal activities
(2) Operations activities
(3) Administiative activities

SACRAMENTOQ REGIONAL WATER BANK 1 Seprember 7, 2023

Govemance: Organizational Framewozk, Functions,
and Associated Roles and Responsibilities

REGIONAL WATER AUTHORITY

WATER ACCOUNTING SYSTEM FOR
WATER BANKING IN NORTH AND SOUTH
AMERICAN SUBBASINS

Version 1

March 17, 2025

[
WATER BANK

At sge - s Pagon

Regional Water Authority

SACRAMENTO REGIONAL WATER BANK

MONITORING PLAN

FOR GROUNDWATER BANKING IN THE
NORTH AMERICAN AND SOUTH AMERICAN
SUBBASINS

WORKING DRAFT — January 6, 2025

(1}
WATER BANK

Stream Depletion
pending)

Modeling Appendix
pending)

CEQA (in progress)

NEPA (pending)
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Water Bank Water Accounting System (WAS) e W ety

Bl‘\LDING r—\LLIA NCES IN
NORTHERN CALIFORNIA

Purpose

REGIONAL WATER AUTHORITY

The Water Accounting System (or WAS) is designed to
effectively and transparently manage and monitor
WATER ACCOUNTING SYSTEM FOR . T cgq s
e s o e e water banking activities within the North and South
AMERICAN SUBBASINS American Subbasins.

1. In-lieu and Direct Recharge Criteria/Methodology

Version 1

2. Foundational Principles of Effective Banking

March 17, 2025

3. Integration of Sustainable Groundwater
Management Act Requirements

(1]
RYYA WATER BANK

Reglonal Water Authority
biscs.ciy r A Sussingbl Socoge | Becoeer Progrem




Water Bank Layers of Protection peonm Wi e

Single Year Groundwater
Substitution Transfers

Layer 4 — Mitigation Plan
(Identifies process to
evaluate impacts after they occur)

Layer 3 — Monitoring Plan
(Monitoring groundwater conditions)

Layer 2 — SDF

(Recharge occurs through a
quasi technically reduction)

Layer 1 — Historic lows
(No pumping if historic low
groundwater levels reached)

RUA

BUILDING ALLIANCES IN
NORTHERN CALIFORNIA

Sacramento Regional Water Bank

Layer 7 — Dispute Resolution
(Process to advance equitable solutions if issues arise)

Layer 6 — Adaptative Management
(Specific provisions that consider hydrological conditions to
guide operations and support groundwater sustainability)

Layer 5 — Enhanced Monitoring Plan
(Expanded monitoring of groundwater conditions, with use of
sentry wells around the banking area to track operations)

Layer 4 - Geographically Balanced

Recharge/Recovery
(Recharge and extraction from the same basin and area)

Layer 3 — Leave Behind Requirements
(Application of leave behind when
surface water is transferred)

Layer 2 — Banking Losses Tracking
(Periodic calculation of contributions to streams and other
basins accurately calculate recoverable balances)

Layer 1 - Recharge before recovery
(Only operating with a positive balance
via verified deposits (in-lieu & direct recharge)
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Conjunctive Use and Banking History o~

.!' \
NORTHERN C ORNIA

1997 2012 2021/2022 2023 Late 2025
Cooperative SGA’s Water Accounting NASb and DWR Sac Water Bank
Transmission Pipeline Framework (WAF) SASb GSPs approves environmental
significantly advances (established in 2010) adopted with NASb and documentation and
NASb conjunctive use including prior banked water  Sac Water SASb GSPs as modeling with
stabilizing (from late 1990s) provides Bank as sustainable recognized starting
groundwater annual documentation of  primary PMA balance continues
conditions conjunctive use volumes T

2010 2015 2022 2025 2027
Freeport diversion and SGMA Development of Sac Prior conjunctive use  §ac Water Bank
pipeline significantly implementation Water Bank begins with and water banking completed, and
advances SASb begins goals to institutionalize  \glumes evaluated to implementation
conjunctive use and expand conjunctive ensure credibly begins
stabilizing groundwater through a recognized balances are

conditions water bank documented
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40,000

: Agency PBWAR) = NASb/SGA = SASD
- CalAm 17,102 ’
- COS 90,035 30,000
o CWD 91,887 25,000
o ko)
@ SSWD 268,541 | < 50000

NASb/SGA S
< Subtotal 467,565 15,000
E GSWC 215,166 10000
° SCWA 216,327
o 5,000
@ SASb
N Subtotal 431,493 0
" TOTAL 899,058 3 %




CoSANA Modeling of PBW .,RY“.’A
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Groundwater level (GWL) contours at end of simulation period (Sep 2024)
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PBW has Resulted in Higher GW Storage AL
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LONG-TERM GROUNDWATER LEVELS, NORTHERN SACRAMENTO COUNTY
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40

: 20-year Groundwater

A ¢ Sacramento Regional

Water Bank Level Trend AN
& | onloinisomt (Water Years 2004 to 2024) .M

Previously Banked Water
eviously Banked Wate &\ DECADES OF GROUNDWATER DECLINE
10

(September 2024)
" CoSANA Model Results
-/
BLACER GOUNTY < ° VA
(\ Legend ‘x
) T o DROUGHT
by — 2020041 10 Al CONJUNCTIVE USE ENDS

GROUNDWATER ELEVATION (FEET)

) ¥
ol River and Stream ~\ PROGRAM BEGINS
£
S‘J Major Highway 20 K tnot MA
N 4y YV =
=25 Co3ANAModel Boundary . /
D Subbasin Boundary -30
m-o DROUGHT
7 County Boundary BEGINS
450

Lake and Waterbody
Difference in GWL 2024-09 (ft)

\ 1-2
v@/ 'J 25 g 2 § § & g g § g 8 g g g g
s . - - - - - - - ~ N o - ~
g Bl -5
: ,"\ \ Bl s
i \-\ .- Well SCGA #8
N
0 4 8 0
f ' s Miles
B o -‘ @
YOLO - -10
GOUNTY Woodard &Curran
June 2025
. COUNTY 220
AMADOR COUNTY
i Trend of Groundwater Level d
' Change over 20 years -30
}__ ® Increasing > 2.5 ft/yr
: ‘ SN T _
. : e ® Increasing 0.01-2.5 ft/yr .40
Y “  No Significant Trend
Dryperecke(S) n
5 " A @ Decreasing 0.01-2.5 ft/fyr 50 \
~ SEICAIDH e Decreasing > 2.5 ft/yr
[ Hydrologic Regions
1 Groundwater Basins -60
- R e = = IR =TT = S === s B -t e e
County Boundary 2223222232232 SSSSS8S8SSss88888=R




Higher Groundwater Levels Affect Seepage RYYA

Regional Water Authority

Conditions with the Interconnected Streams e

ed /" Unsaturated zone
nsaturated zone
Surface water body Surface water body \
Water table

\

Water table

September 11, 2025

Saturated zone Saturated zone
Conditions without PBW Conditions with PBW
=
§ » Higher groundwater pumping « Lower groundwater pumping
- « Lower groundwater elevations * Higher groundwater level
2 * More stream seepage * Less stream seepage

* Less baseflow in the streams  More baseflow in the streams



PBW has Contributed to Changes in RYYA

Regional Water Authority

Baseflows
NORTHERN CALIFORNIA

. 1“\; YYYYYYYYYY - 4_,’4 Sacramento Regional
Changes in Seepage to/from Interconnected o | terbank
Surface Water Bodies: 7‘ |
) » Higher groundwater levels due to PBW have e
— . [0 CoSANA bod
5 resulted in less seepage from streams, and net D e
o increase in streams baseflow. R
« PBW is reduced by amount equivalent to the net — ;
= change in stream seepage (net increase in —g
= baseflow).
<
] ”r SANJOAQUIN -éy\ = \ = CA'?YEAS -
Seepage into connected streams increasing baseflow
[




PBW has Contributed to Changes in RYYA

Regional Water Authority

basin Subsurface Flows e

1“\ UUUUUUU - _,’J Sacramento Regional
> ' - Water Bank
Changes in Subsurface Flow to/from Adjacent ‘: ? | oy st
< Basins: eI ey ... o | S
- - Higher groundwater levels due to PBW have
- resulted in net increased outflow to neighboring
o subbasins
> « PBW is reduced by amount equivalent to the ,, A
E net increase in outflow to adjacent subbasins. { e, e
< i’
|| €= Subsurface flow to adjacent basins




Remaining Banked Water Accounts for Changes

in Stream Seepage and Subsurface Flow
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Regional Water Authority
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PBW <

K

In-Basin Banked Water = PBW -A -B

(A) Contribution
to Streams

(B) Subsurface
Flow

In-Basin

Banked Water

PBW = Documented volume of water
banked consistent with in-lieu and
direct recharge methodology and
criteria

A = PBW portion contributing to
increased baseflow

B = PBW portion contributing to
increased subsurface outflow to
adjacent subbasins

-| COUNTY

YOLO

Sacramento Regional
Water Bank
GW Level Rise Due to

Previously Banked Water
(September 2024)

CoSANA Model Results

Legend
___ Difference in GWWL
2024-09 (ft)
River and Siream
Major Highway
50 CoSANA Model Boundary
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I_ | County Boundary
Lake and Waterbody
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1.2
2.5
510
| BRI
Bl 5-20
-
j
]

8
1 liles

Woodard &Curran
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. COUNTY
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<« Subsurface flow to adjacent basins

. Seepage into connected streams increasing baseflow
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In-Basin Banked Water Balances

In Basin
5 Agency PBW (AF) Balance (AF)
- In-Basin Banked CalAm 17,102 | 9,081
- PBW Volumes
= Water COS 90,035 47.807
E CWD 91,887 48,791
o NASD = 468 TAF NASD = 248 TAF (53%) SSWD 268,541 | 142,592

NASb/SGA

c SASb =431 TAF SASb = 222 TAF (52%) Subtotal 467,565 = 248,271
: GSWC 215,166 110,847
E SCWA 216,327 111,446
o SASDb
< . 431,493 222 293
« TOTAL 899,058 470,564

as of September 2024
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PBW Analysis - NASD S

NORTHERN CALIFORNIA

—— Cumulative PBW Net Stream Seepage & Subsurface Outflow

mmm Annual PBW mmm In-Basin Banked Water

500
450 * Cumulative PBW = 468 TAF
400
350 * In-basin banked water = 248
300 TAF (53%)
_ 250
% 200 * In-basin banked water reflects
5 150 contribution to streams &
~ 100 subsurface outflow.
50
0 » Historical NASb contribution to
-50 streams & subsurface outflow
100 = 4 - 6% per year of banked
s s s :858::55808s5-800s5ss800g5s aterbalance
SEE iR AR R R e R R
2 2 2 § ] | § § § & & « é I é & & « é I é Q & & &« § §

Water Year



PBW Analysis - NASb RUA

BUILDING ALLIANCES IN
NORTHERN CALIFORNIA

NASb’s PBW Balance after 27 years (as of September 2024)

2025

:- =» American (33%)
- =» Sacramento (4%)
: =» Others (1%)
b PBW = 468 TAF SASb (7%)

< Subsurface Flow (9%) Yolo & Yuba (2%)
=
- In-Basin Banked
5 Water (53%)
<
2 N

* Historical NASb contribution to streams & subsurface outflow = 4 - 6% per year of banked water balance




PBW Analysis - SASb RUA

BUILDING ALLIANCES IN
NORTHERN CALIFORNIA

—— Cumulative PBW = Net Stream Seepage & Subsurace Outflow
mmm Annual PBW mmm Remaining Banked Water

450

// « Cumulative PBW =431 TAF

400

350 /
v « In-basin banked water = 222

> - TAF (52%)
250 //

= 200 — _
E _ » In-basin banked water reflects
5 /// contribution to streams &
100 " subsurface outflow.
_—
50 //
—
—
p—
0 | « Historical SASb contribution to
50 55|58 (% 2R R|E|F|5 |85 588 |5|88 |8 2|8 B[R |E[8]F 8|5 streams & subsurface outflow
| =7 - 8% per year of banked
-100
water balance
s :$:2z8¢c8zzzs8egezsgze8z2525828¢8s5z3z
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PBW Analysis - SASb RUA

BUILDING ALLIANCES IN
NORTHERN CALIFORNIA

SASb’s PBW Balance after 27 years (as of September 2024)

2025

- a = American (36%)
: Contribution to > Sacramento (8%)
= Streams (48%) > Others (4%)
: PBW = 431 TAF <
NASDb (-7.3%)
Subsurface Flow (<1%) Cosumnes (6%)
;, West (1.5%)
=
@ - In-Basin Banked
E Water (52%)
<C
=
x

e Historical SASb contribution to streams & subsurface outflow = 7 - 8% per year of banked water balance




Banked Water Provides Multiple Benefits .,RYYA

BUILDING ALLIANCES IN
NORTHERN CALIFORNIA

* Ecosystem benefits

» Delta outflow Connected

* Downstream > streams

» Support Healthy Rivers
& Landscapes ),

Groundwater sustainability Adjacent -
- Basins
Water reliability

Groundwater sustainability
Water supply reliability

In-Basin Banked Pumping energy savings

Water Regional/State Water Transfers to offset
Participating Agency costs and incentivize
conjunctive use

Support Healthy Rivers & Landscapes, American
River Climate Adaptation Plan, etc.




Sacramento Regional Water Bank
contact information:

Sacramento Regional Water Bank
website:

RUA

Regional Water Authority
BUILDING ALLIANCES IN
NORTHERN CALIFORNIA i Lt~ ; x,‘_


mailto:waterbankinfo@rwah2o.org
https://sacwaterbank.com/
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