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California’s Water Management
A Tale of Extremes
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Effects of Climate Change Requires Wholesale System Changes

American River Simulated Flows (cfs) — Historic (Grey) & Future (Amber)
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Systemic & Institutional Challenges
Overcoming them Increases Return on Investment

** Fragmented and uncoordinated decisions,

Initiatives & actions
« Inconsistent, inflexible, & conflicting regulations
- . . L Symptoms
» Insufficient capacity for data-driven decisions

« Insufficient & unstable funding

« Inadequate performance tracking

Critical@hallenges

« Inequities in water management decisions,

benefits, and impacts ystenic &
astitutional

allenges
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Resilience Requires
Big Collaboration,
Agency Alignment &
Sector Co-Management

Integrated Watershed
Management (IWM)

N N

Multi-Sector Collaboration
Multi-Discipline Planning
Multi-Benefit Projects

Multi-Fund Investments
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Flood Managed Aqguifer Recharge

Using Floodwater for Managed Aquifer Recharge
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State Recommends Flood-MAR
2017 CV Flood Protection Plan Update (Aug. 2017)

« System Reoperation Study Phase 3 Report (Aug. 2017)
» State Board of Food & Agriculture letter (May 2018)

* Final CA Water Plan Update 2018 (July 2019)

* Final Water Resilience Portfolio (July 2020)

* Drought Executive Order (April 2022)

* Governor’s Water Supply Strategy (August 2022)

Flood Peaks to be Evaluated for
Flood-MM AR Potential
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How State Can Increase & Fast-Track Flood-MAR Projects

* Promote Watershed Studies & Networks to understand vulnerabilities and
Implement multi-sector, multi-benefit adaptation projects

 |dentify prime recharge areas with aquifer characterization using
AEM surveys/data (including ancient/paleo riverbeds)

* Provide fiscal incentives and regulatory assistance for
aguifer replenishment projects & repurposing land use

* Recognize Aquifers as Natural Infrastructure having ecosystem services
— Provide public funding for Aquifer Replenishment (incl. GW Recharge)
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San Joaquin River Basin Watershed Studies
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Merced Flood-MAR Study

Demonstrates Watershed Vulnerability & Adaptation Potential

i S vy e [ N Watershed scale analysis
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| Risk-based climate change
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* Initiated San Joaquin Valley
watershed studies

* Motivation & guidance for
watershed studies elsewheﬁ




Flood Risk in Merced River - 1956 Flood Event

Merced River Flow with Current (Blue) & Future (Red) Climate

«—_ Future Peak Flow ~ 42,000 cfs
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Preliminary Results: Subject to change



Merced Watershed Study Future Climate
: o +3°C +10% Precip
Climate Vulnerability Summary

e 600% increase in peak flood flows in the Merced River

= 20% Increase In groundwater overdraft within the basin

° 9% fewer months had depth to groundwater less than the
30-foot depth threshold impacting Groundwater Dependent Ecosystems

e 990 reduction in Lake McClure storage at end-of-irrigation season

* /Y increasein agricultural water demand from higher temperatures
13



Merced Watershed Study Future Climate
Flood-MAR Adaption Potential 1 %) U

« ~ 60,000 AF/year more recharge with Flood-MAR, current facilities & operations

« ~ 90,000 AF/year more recharge & ©5%0 lower flood peak in Merced River
with Flood-MAR & reservoir reoperation (FIRO)

« ~ 120,000 AF/year more recharge & 30%0 lower flood peak in Merced

River with Flood-MAR & more aggressive reservoir reoperation (Recharge Pool)

 On average, 1/2 of recharged groundwater moved into neighboring sub-basins,

1/3 remained in Merced sub-basin & 1/6 flowed into adjacent streams

* Broad array of other benefits -- subsidence mitigation; habitat improvements for

salmonids, shorebirds, and groundwater dependent ecosystems; and improved groundwater
conditions for disadvantaged communities 14



How State Can Increase & Fast-Track Flood-MAR Projects

* Promote Watershed Studies & Networks to understand vulnerabilities and
Implement multi-sector, multi-benefit adaptation projects

 |dentify prime recharge areas with aquifer characterization using
AEM surveys/data (including ancient/paleo riverbeds)

* Provide fiscal incentives and regulatory assistance for
aguifer replenishment projects & repurposing land use

* Recognize Aquifers as Natural Infrastructure having ecosystem services
— Provide public funding for Aquifer Replenishment (incl. GW Recharge)
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ldentifying Prime Recharge Areas with AEM
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Statewide AEM
Surveys

Practical Applications

Infill - ground-based surveys
*Groundwater recharge potential maps
Delineation of ancient/paleo riverbeds
*Surface-groundwater interaction
*Subsidence delineation

*Brackish groundwater utilization




Examples How AEM Data are Being Used
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Create Markets for Flood-MAR
Public-Private Partnerships

» Recharge for flood risk reduction, aquifer
replenishment & ecosystem restoration

* Environmental groundwater accounts

* Repurposing land use (now In cultivation)
o Crop rotation for healthy soil management
o Recharge basins
o Terrestrial & aquatic ecosystem restoration
o Solar farms (with recharge > Solar-MAR)

Using Floor Walcr lyr anaged dgmiigeReehan
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Regulatory Assistance for Eligible Recharge Projects
Drought Executive Order N-7-22 -- Action 13

* Applies to recharge projects under DWR’s Step 1: Fill out online Self-Certification
Flood-MAR or Sustainable Groundwater Project Eligibility Form

Management Grant Program on:
JOpen lands or Working lands

JHelp mitigate groundwater conditions
impacted due to drought

Self-Certification for Groundwater

Recharge Project Eligibility,
Executive Order N-7-22

+ Applies to any actions taken by: Step 2:.Get DWR concurrence posted on

] State agencies Website

- Local agencies with DWR concurrence @ ammees oo
-1 Permits needed to carry out actions

by State or local agencies + CEQA Suspension for Groundwater Recharge Projects




Aquifers Not Recognized as Natural Infrastructure

Natural Infrastructure means (Public Resource Code Sect 71154) :

... using natural ecological systems or processes ...
... to reduce vulnerability ... while increasing adaptive capacity ...
... by perpetuating or restoring ecosystem services.

... any form of aquatic or terrestrial vegetated open space
such as beaches, dunes, tidal marshes, reefs, seagrass, parks,
rain gardens, and urban tree canopies
... also systems and practices that use or mimic natural processes

... to provide a wide array of benefits to people and wildlife.



Ecosystem Services of Healthy Aquifers

» \Water storage

» Water supply

» Water treatment
» Flood flow attenuation
» Base flow augmentation
» Land surface maintenance

» GDES preservation
» Nutrients recycling
» Solls formation




Strategies to Replenish Aquifers to Health
-- Restoring their Ecosystem Services

** Recharging groundwater (natural & managed)
** Reducing water demand (agricultural & urban)
“* Repurposing land use (water footprint & quality)
** Remediating groundwater quality (pretreatment) e

“ Integrating surface & groundwater management Subsidence oM @

| 1925-1977
’,P“"-’v .\~ ' . g

75 S
!, o

*» Storing & banking groundwater

“» Attenuating & retaining flood water (Flood-MAR)




Recognize Aquifers as Natural Infrastructure &
Replenishment a Public Benefit Eligible for Public Funding

» State of California should recognize aquifers as natural
infrastructure providing ecosystem services; | |
Consequently, recognize their replenishment a public benefit.

» Actions replenishing overdrafted / degraded aquifers
should be eligible to receive State technical assistance,
agency regulatory alignment, and/or public funding.

* Actions that replenish aquifers are scalable & benefits increase
o with spatial scale (from parcel to watershed)
o greater water sector collaboration
o stronger agency & institutional alignment
o multiple funding sources



Questions & Comments
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