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Cumulative Daily/Monthly Precipitation (inches)

Current surface water & groundwater situation
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2023 Water Year Snow Water Content

Northern Sierral/ Trinity Region
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What do we need to catch up on?

Cumulative Groundwater Loss
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Liu et al., 2022, Nature Communications
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Groundwater Recharge — how to do it?

Flooding unlined
earthen canals

Recharge Ponds On-farm Recharge
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Achievements

During 2023 water year, DWR estimates
3.8 MAF of water has been recharged.

Water Board permitted 11 applications
authorizing >180,000 AF to capture
floodwater for groundwater recharge.

Executive orders N-4-23 and N-7-23

Recharge created flood relief for
downstream communities

Recharge created a rebound in
groundwater levels

Lots of recharge everywhere but mostly
uncounted/uncredited

marked by extremes, years
of abundant precipitation
BT T like 2023 provide important
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NS : § opportunities to make
%+ April 1 average snow. ¢

: 3 RUNOFFPREDICTED  Progressonihe siate goal
NgIRETRm“ ) TO PASS THROUGH & imgoveage

\  TRINITY RESERVOIR WATERSHEDS  @nnual groundwater
S ' recharge statewide by at

least 500,000 acre-feet a
year. Coordinated efforts
can help maximize the
diversion of high flows info
existing groundwater
recharge facilities.
Communities with
drinking water wells
disrupted by drought
and declining
groundwater levels
also will benefit from
recharge.
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Regional effect on groundwater

Change in water levels since October 12 [ft]
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One-Year Groundwater Level Change
Spring 2022 to Spring 2023
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How do we capture more flood water
for drought years?




California Flood-MAR program
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Recharge Water Rights
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* FAQs
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Applications ‘\

* SGMA Home

Recharge Basin

The state legislature enacted the Sustainable Groundwater management Act (SGMA) to address widespread overdraft and other undesirable
results caused by groundwater conditions in California’s groundwater basins. SGMA requires local agencies in high and medium priority
basins to develop plans that achieve sustainability in the basin within 20 years of implementation. Groundwater recharge is likely to be an
important part of achieving sustainability in groundwater basins, but local agencies may lack the water rights to divert and use that water
later. The streamlined permitting process for diversion of high flows to underground storage was developed, in part, to assist local agencies to
obtain necessary water rights. Those water rights will, in turn, help Groundwater Sustainability Agencies (GSAs) reach their sustainability

goals more quickly. ﬁ DWR, 2019




Executive orders N-4-23 & N-7-23

Allowed for diversion and recharge of flood flows with stipulations

* An agency must declare flood conditions in
the region

* Must not apply to dairy lands, parcels with
pesticide applications within 30-days, non-ag
parcels, areas that could impact critical
facilities

 Landowner must report diversions to State
Water Resources Control Board (SWRCB) &
the local Groundwater Sustainability Agency
(GSA)
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SB 122 — Trailer Bill

e Recharge done with flood flows does not require an appropriative
water right (under certain conditions)

e Similar requirements to Executive Order

* Sunsets on Jan. 1, 2029

e State is not liable for damages from the application of flood flows
* SWRCB must post diversions

* Recharger does not claim a water right



Join the Flood-MAR network
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FRESHWATER

BirdReturns

How can we get water in the right place at the right time to help migrating birds?

Flocks of Dunlin use this flooded rice field as a place

Great Central Valley of California are being paid to create

temporary wetland habitat

pairs birding and farmland management with innovations in big data, crowd-sourcing and online auctioneering.
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Crop tolerance ; S Y Cost & incentives

Soil suitability | Water rights

Water availability LA o | Permits

Hydrogeology . S S Shared governance

Conveyance capacity *. Ecosystem services
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Risk of groundwater contamination

Nitrate in shallow groundwater
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Site-specific nitrogen management
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Site-specific nitrogen management
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kg/ha

Cover cropping
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« Triticale TRICAL® 2700 planted on Nov. 15

Flooding occurred from March 9-23, 2021

Flooding did not affect the triticale’s
biomass production

75 kg/ha nitrogen uptake prior to flooding

Nitrogen uptake continued during flooding



Recharge plot instrumentation
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Recharge plot instrumentation

( Groundwater
flow direction

/ MmA
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/
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///
B LS (44% sand)

4.83 kg of KBr
tracer appliedion Modesto clay loam
each plot MS (47% sand)

Dinuba fine HS (64% sand)
sandy loam '

@ Monitoring wells
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Recharge plot instrumentation
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Flooding

* 4-weeks

« 3 plots, 2170 m?

« About 30 ft
recharge

Sensors

« Soil water content,
EC, temperature

. 0,

* Redox potential

* Ponding depth

* Groundwater level

Suction cups
« Soil samples
» Soil pore water
» Groundwater

Depth to groundwater: 21 ft in May 2022

Almond orchard - Modesto
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/

/ ‘ LS (44% sand)

P

3

4.83 kg of KBr

tracer appliedion Modesto clay loam
each plot MS (47% sand)

e

—

Dinuba fine
sandy loam : |

3)

HS (64% sand)

@ Monitoring wells |
| | 200 £p - Recharge plots






Groundwater response
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Nitrate leaching to groundwater

Groundwater nitrate concentrations in monitoring wells
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Mobilization of geogenic contaminants

As and U concentrations in nearby groundwater monitoring wells during and after an Ag-MAR event

Monitoring Well

' Flooding . ! 1
sy < 2l g —o— Control Well
-~ Well 6
-o— Well 7
i ~o- Well 8
Q
Q 100
—
&
=
c i
S 50
| S
-
0-
May Flooding Jun Jul Aug

Date






Decision support
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Soil trafficability after deep wetting

Trafficability and risk
of soil compaction

0 50 100 200 300 400
Kilometers

Devine et al. 2021, J. of Soil & Tillage Research

Median days to
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Soil trafficability after deep wetting

Time-to-trafficability after deep soil wetting

ABOUT SOIL TRAFFICABILITY

=k

A Background

The time-to-trafficability SoilWeb product
is intended to help California growers
identify when fields are generally
trafficable after deep soil wetting during
crop dormancy or winter fallow periods.
The tool applies to wetting situations such
as managed aquifer recharge projects and
large rain or flood events. The primary
objective of the app is to help growers
avoid physical soil damage by agricultural
vehicles, so estimates are relatively
conservative.

See the topics below to better understand
this SoilWeb product.

Use the "Soil Trafficability" tab to modify
the trafficability estimate and map
settings.

V Definitions

¥ How to Interpret

V¥ Assumptions

V Feedback
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Safe water application
calculator

Pre-flooding
(well aerated soil)

Flooding
(aeration suppressed)

Applied water

Zone of
aeration

Water
table

Zone of
saturation

Roaet hairs-

Ganot & Dahlke, 2021 AgWaterMgt

Safe Water Application Calculator

Crop: [ Almond

VJ Specify: [ Rootstock: Plum; peach x plum hybrid - Dormancy V}

Select rootstock. Choose growth if crop is in bloom or leaved out. Choose dormancy if crop is dormant.

Rooting Depth: in Units: ®@Inches O Centimeters
Enter rooting depth. Typical rooting depth for Almond: 12 in

Soil Texture:

@®Select O Look up by location

SELECT TEXTURE: | Sandy loam v

Optimal duration of water application: EXXREVS

Dry-down simulation:
soil water content (VWC) vs. time

Time of water application
0.40

0.38
0.36
& 0.34
0.32
0.30
© 0.28
0.26
0.24
022 &

0.20
0 5 10 15 20 25 30

Time from water application (days)

(cm3/cm

https://soilmap2-1.lawr.ucdavis.edu/root-zone/
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