| dzy ANE | 2E¥RIBSYNFEEOL
t | LIS NJ

Prepared by:
YSGA Staff
34274 State Highway 16
Woodland, CA 95695

With support from:
West Yost Associates
Consero Solutions

And in collaboration with:
Hungry Hollow Groundwater Working Group
Yolo County &ource Conservation District
Center for LandBased Learning

September 232026

Covers: FronAlmond bloom on a Yolo County Farm
Back:Water flows through the Teham@olusa Canal near Dunnigan
Photo credit: YCFC&WCD, Sarah Leicht

Hungry Hollow Bject Implementation White Paper i



GONTENTS

LIST OF ATTACHMENTS.....oii ittt e et et e e e e s r e e e e e e ssb b e e e e e e e e ssssaeeeeeessansnseneaens iii
LIST OF TABLES. ... .. oottt e ettt e e e e e s ettt e e e e e e s s saaeeeeeeeeannstteeaaeeesasssnnnneaeeeanns i
LIST OF FIGURES......cc oottt ettt e e ettt e e e e e e e e e e e e e s eas e e e e e e e e sannseeeneeeeeannnnnaeneeas iv
PLAIN LANGUAGE SUMMALRLY. ......uittiiiiieeie ittt e e e e asiaeeesaeaaassaaeeaeeeesansssaeeeeeesaasssssseeaeesssnsssnees 1
EXECUTIVE SUMMARY. ... .ottt ettt s s e e e e e s s bbb e e e e e s s assbbbsee e e e e s s asbbbeeeaeeeeanneees 1
1. INTRODUGCTION. .. ittttetiee ettt e e ettt e e e e e s e e e e e s s abb et e e e e s s s s bbb e e e e e e e s asnsbbaeeeeeeaannsbaneeaeeas 3
2. HUNGRY HOLLOW AREA.....cooi ittt a sttt e e e e e s e e e e s e e nbbbaeeeeeeeane 5
2.1 [ )V o= 1 IR = 11 Vo )
2.2 03P 7
2.3 AGEICUITUIEL ...t e et e e e e s ekttt e e e e e n e e e e e e e e e nnr et e e e e e e nnnnrnee s 9
24 Flooding and ErOSION ISSUES..........cuiiiiiiiiiii e ettt ee et e e eeee s 11
3. COMMUNITY PARTNERSHIP......ccoii ettt e e e e e e snnnaneeeee s 14
B ABACKGIOUNG......coociiiiiic e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e e aa e 14
3.2 Working Group Outreach ACHIVITIES........cviiiiiriiiiiiici e 17
3.2.1 Engagement Strategy DeVEIOPMENL..............uuiiiiiiiiiiiieeiierreee e e e 23

A, GOVERNANCE......cii ittt ettt e e s s ee et e e et e e s bee et eeeeeaaasabae et e eeesannsteneeeeesnannns 24
O = T (T PP OTPPPRPRR 24
4.2 Hungry Hollow Groundwater Working Group Voting Members..........ccoccvvvvieeeiiiiiinineeenn. 26
4.3 Future of Hungry Hollow Groundwater Working GrouUp............ccoeuriimreeeeeeniniiiieeeee e 27
5. HYDROGEOLOGIC CONCEPUTAL MQDEL........ccciiuiiiiiiiiiieeiiiiee i 27
5.1 Hydrologic Setting & Surface Water Availability...............cciiiiiiiiiieeees 27
LI 1= To] (ol TS T =Y 1] Vo PP PRPRUSPURPTR 30
5.2.1 Holocene Deposits (Approximately 12 thousand years [ka] to present)..............ccuvueee 32
5.2.2 Pleistocene Deposits (2.58 Ma to Approximately 12.Ka)..........cccccuvvvvvevviniieereeeeeeeeeeeenn. 32
5.2.3 PlIoCENE (5.3 10 2.58 Ma).....cciiiiiiiiiiiiiiiiiiiiitieitee e e e e e e e e e e e e e e e e e e e e e e s e e e s e e s s aa e e aeaans 34

5.3 Well Construction Reports and Geophysical Data.............ccooiirieiiieiiiiiiiiiieee i 36
5.4 Groundwater EIEVALIONS. ... ...uueiiiiiieiiiee et 38
5.5 WAl QUAITY. ... eeeeiiees ittt e et e e e e e e e e e e e s n b et e e e e e e e e e e e e e e nne 41
5.6 Land USE & Crop ChaQE........ooiiiiriiiiee ettt e e e et e e e e 50
5.7 WAL BUAGEL. ...ttt ettt e e e e et e et e e e e s s e e e e e e s annbnn e e e e e e e annnns 54
5.8 AQUIfer SYSIEM DYNAMICS........ccooi i e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s eeaseaaaaaanns 58
5.8.1 WY 202Q WY 2024 Drought and RECOVELY.......cuvvviiiiiiiiiiiiieee e 58
5.8.2 Role of Precipitation, Surface Water Availability, and Groundv#atdace Water Exchange

on Groundwater Levels and Groundwater in SIOLage........uveeiiiriiiiiiiiiiiieieeeeeeeeeeeee e 61
5.8.3 Role of Land Use and Crop Change, Conjunctive Use, and Groundwater Recharge .64
5.8.4 Summary of Hungry Hollow Groundwater System DynamicCs........cccccvvvvevveeeieeeeneennn 68

oI I B -1 = W T o L= PP PP PP PP PP P PP PP PP 68
6. PROJECT SELECTIQN .. ..uiiiiiii ittt e e et e e e e e e e e e e e eabb e e e e eees 74
6.1 PMA SeleCtion PrOCESS....ciiiviiiiiiieiiee ettt ereeeeneeneaaaaaaaaaaaaaaeannennn ek D
6.1.1 Implementation OPLIONS. .......ccvuiiiiie et ssinrree e e e eineeneeee e L D
LT A e o] 4= A (o] o O ] (= = R 75
(oI S B o (0= Tox AR = ox 1 o T o (R 16

7. .PROJECTS CHOSEN FOR IMPLEMENTATION.......ouutiiiiiiiiiiiiiee et e e siieeeee e e 177

Hungry Hollow Bject Implementation White Paper il



7.1 Hungry Hollow Winter GRarm ReCharge.........c.ccccccvevveiieei v d 8

7.2 Oat Creek Trickle FIOW RECNALGE..........uuuiiiiiiiiiiieiiiieeeee et 82
7.3 InCrease CONJUNCHVE USE........coooiiiiiii et e e e e e e e e e e e e e e aaaeaaaeeaaeaaaaaad 87
7.4 Voluntary Land Conversion and Water Management PractiCes.............cccovvveeeeiiiiinnennnenn. 90
7.5 Fox Canyon Slough Stormwater Capture and Recharge...........ccoccvvveeviiiiiiiiiicc e, 93
7.6 Western Hills Erosion Management and Flood Managed Aquifer Recharge..................... 96
8. PROJECT IMPLEMENTATION & FUNDING........ccictteiieeeeeeiiieiiee e e e esiiieeee e e e e ssiinneeeee e 100
8.1 Proposed Project IMpIemMeNntation................ooooiiiiiici i e e 100
8.1.1 Project 1: Hungry Hollow Winter ®arm Recharge..........ccccccceeee e 104
8.1.2 Project 2: Oat Creek Trickle Flow Recharge..........cccovviieiemeieiiieiiiiiiiiiieeeeeeeeeeeeeeee, 104
8.1.3 Project 3: Increase CoNjUNCEIVE USE.........cccccuuiiiiiiiiiiiiiiiiiniieeeeeeeeeeee e e re e e e e e aaaaaaaaaaaeeas 105
8.1.4 Project 4: Voluntary Land Conversion and Water Management Practices................. 106
8.1.5 Project 5: Fox Canyon Slough Stormwater Capture and Recharge...............ccccuveeee. 106
8.1.6 Project 6: Western Hills Erosion Management and FIOOd. MAR.............ccccooviiiennnn. 107
8.2 FUNAING OPUIONS ..ciiiiiiitiiiie ettt e e et e e e e et e e e e e s bbb e s et e et e e e b e e e e e e e e e sannbnnreeeeeaanns 108
8.3 Summary of Project Costs and Anticipated Benefits............ccccvvvviiiiiiieeiiiiiieeeeeeeeee, 109
8.4 Working Group Member UPAates...........oooiiiiiiiiiiiccccccirre e eeesee e se e e e e e e e e e e aaeaaa e 111
9. REFERENCES ... ..ttt ettt et e 22 e ettt e e e e e e bbb et e e e e aaan bbb et e e e e e e e nnnseeees 111
10, ATTACHMENTS ...ttt e e e e e s e e e e e e e e as bbb et e e e e e e aaabbbeeeaaeeeesnstnneeeeeeaanns 112
LIST OATTACHMENTS

ATTACHMENT A. YSGA Hungry Hollow Groundwater Working-Grmyagement Strategy
ATTACHMENT B. YSGA Hungry Hollow Groundwater Working- Gioanter

ATTACHMENT Braft Hungry Hollow Geologic Cross Sections

ATTACHMENT OBroundwater Elevations Hydrographs of Representative and Nonrepresentative Wells
ATTACHMENE YSGA Hungry Hollow Groundwater Working Golmpplementation Options Table
ATTACHEMMNH YSGA Hungry Hollow Groundwater Working GrpBporitization Criteria
ATTACHMENGT.YSGA Hungry Hollow Groundwater Working GmBpojects Summary Ranking
Results

ATTACHMENT. YSGA Hungry Hollow Groundwater Working GipBmjects Summary Ranking
Results Detall

ATTACHMENTField Guide to Conduct €farm Recharge

LIST OF TABLES

Table 1Hungry Hollow Watershed Stewardship Plan progress since adaptian........................... 16
Table 2YSGA support to Hungry Hollow Groundwater Working Group from 2021 to present....19
Table 3Groundwater quality summary at GAMA WellS.........uvvevvieiiiiiiiiiiiie i A2
Table 4Land use and crop change between 2008 and 2024..............coviiiiiiiiiiiiiiiiiaeeeeeeeee, 50
Table 5Modeled averaged change in groundwater storage (AFY and AFY/acre) and uncertainty (AF) for
five diSCrete tiMe PEIIOUS. ... ..uuiiiiieeii ittt e e e e e e e e e st e e e e e e s nabb e e e e e e e e nnnnees 57
Table 6Land use and applied water change estimates between 2008 and.2024....................... 65

Hungry Hollow Bject Implementation White Paper ili



Table 7Potential impact from implementation of all projects on groundwater levels and groundwater

storage from 2016 10 2024h..........eeeiieeeiiieei e e e e e e e e e e e e 67
Table 8Hungry Hollow Groundwater Working Group Project Selection...........cccccccevvvvvvvivinnnnnee. 77
Table 9. Summary of plannihgvel recharge and groundwater benefits for selected hungry hollow
O] 0] [T o1 £ PP P PP PPPPPPPPPPPPRRY 4
Table 10Hungry Hollow winter offiarm recharge planning SCeENarios..............ccceeeevcnevnnvvnvnnnnnne. 80
Table 110at Creek Trickle Flow Recharge planning SCENANIOS...........coviirriereeeeiiiiiiieeee e 83
Table 12. Oat Creek Pilot Recharge Monitoring SUMMALY-........ccuvviiieeiiiiiiiiieeee e 83
Table 13Increase Conjunctive Use Planning SCENArIOS. .......cccccccvvuviiiiiiiiiiiiiieeieeeeer e eeaaaaeeas 38
Table 14Voluntary land conversion and water management practices planning scenarios......... 91
Tablel5. Fox Canyon Slough Stormwater Capture and Recharge (Fox Canyon Slough) planning scenarios.
..................................................................................................................................................... 94
Table 16. Western Hills Erosion Management and Flood MAR (Western Hills) planning scenarfifs.
Table 17. 20272029 Projecianticipated activities and plannidgvel cost estimates....................... 102
Table 18Project costand anticipated benefits.............oooiiii i 110

LIST OF FIGURES

Figure 1YSGA Management Areas and Member ENtitieS.............ccccvvveeeiiiiiiieence i 4
Figure 2Hungry HOlIOW WatersShed...... ... e e e e e e e e e 6
Figure 3Hungry Hollow watershed soil types (source: Stewardship Plan)..........ccccccccvvvvenin. 8
Figure 4Hungry Hollow watershed farmland categories (source: Stewardship Plan)................... 10
Figure 5Flood areas identified in 1966 (source: NYSDC & YCFCWCD)..........coooeeiieiiiiiiiiinien, 12
Figure 6100-year flood zone areas and identified flood areas by stakeholders in 2011 (source:

Y AN U0 K] ] oI o = U ) PO P PP PP PPPPPPPPTPRN 13
Figure 7Hungry Hollow sloughs, canals, model catchments, flood areas, and watersheds identified by
WOrking group and YSGA SEaFf.......coooiiiiiiiiie et 28
Figure 8Hungry Hollow precipitation trends and surface water availability.................................. 29
Figure 9Geologic map for HUNGry HOHOM............ccoi it 31
Figure 10Evidence of stream piracy in the Hungry Hollow and Dunnigan Hills area (source:.MiB¥).
Figure 11Data collection efforts in HUNGry HOIOW..............cccuiiiiiiiiiiiiiieeeeeeeeee e 37
Figure 12Fall 2022 and 2024 groundwater elevation contours and well depths.......................... 39
Figure 13Change in groundwater elevation from fall 2022 to fall 2024..............ccccoviiiieeeeerinins 40
Figure 14Historic groundwater quality for Arsenic in Hungry Hollow...................c..ccoooo...45
Figure 15Historic groundwater quality forddon in Hungry HOIOW.............ccccovviiiiiinine i, 46
Figure 16Historic groundwater quality for Hexavalent Chromium in Hungry Hallow.................... 47
Figure 17Historic groundwater quality for Nitrate (as N) in Hungry Hollow..................................48
Figure 18Historic groundwater quality for Total Dissolved Solids (TDS) in Hungry Hollow.........: 49
Figure 192008 land use in HUNGry HOIOM. ...........uuuuiiiieiiiiiieeeee e 51
Figure 202016 land use in HUNGrY HOHOM..........coooiiiiiiiiiiieee e 52
Figure 212024 land use in HUNGIY HOHOM..........cooiiiiiiiiiiiieee e 53
Figure 22Model catchments used for water budget estimation for Hungry Hollaw...................... 55
Figure 23Modeled change in groundwater storage (AF) for YCFC Hungry Hollow and YCFC Dunnigan
HIllS from 1970 10 2024.... ..ttt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e s e e nnnntnneeneenneeneeeeees 56

Hungry Hollow Bject Implementation White Paper Y



Figure 24Aquifer system dynamics in HUNGry HOIOW.............cooovviiiiiii i 60
Figure 25Precipitation CDFM relative to Hungry Hollow (HH) and sublvégie (SB) averaged

OrOUNAWALET EVEIS.... ..o e e e e e et e e e e e e e e e e e e e e e eeaeeeeeasseasssasassannnnnrnnnes 62
Figure 26YCFC Hungry Hollomodeled change in groundwater storage relative to annual groundwater
SUIMACE WALET EXCNANGE. ... eiiiiiiiiie et e e e e e e e e e s e nnrrreae s 63
Figure 27Water sources in HUNGY HONOW.........ccooviiiiiiiiiie e 66
Figure 28Current groundwater monitoring wells in YSGA monitoring program...........ccccceeeerannes 70
Figure 29Groundwater level monitoring data gapsS.........uveeeeiiiiririieee e 71
Figure 30Groundwater quality monitoring data gapS.......eeeeerieeriiiiieeeeeeee e 72
Figure 31Land subsidence monitoring data gap...........occuvrreeeeirimiiireeeeeeesssiireeeee s sssnneeeeeeesssnnen d 3
Figure 32Project 1: OFarm RECHAIQGE...........oooiiiii e 81
Figure 33Project 2: Oat Creek REChAIge........uvviiiiiiiiiiieiieeeeeeeeee e 84
Figure 34January 2026 recharge in Oat Creek at County Road 12A bridge looking.south......... 85
Figure 35. January 2026 recharge in Oat Creek at County Road 99W bridge looking.west.......86
Figure 36Project 3: CONJUNCHIVE USE.........ooiiiiiiiiiiiiiiie et e e e snbr e e e e e e e 89
Figure 37Project 4: Land Management PraCliCeS..........uuiuiiiiiiiiieeeeesiiiiiree e e e e 92
Figure 38. Project 5: FOX Canyon SIOUGN............oooi i e e 95
Figure 39Project 6: WESIEIN HillS.........cooiiiiiiii et e e 99

Hungry Hollow Bject Implementation White Paper v



PLAIN LANGUAGE SUMMARY

The Hungry Hollow area spans ~50,000 acres north of Esparto and has a long history of flooding and
erosion issues impacting farmland, roads, and District infrastructure dating back to the 1960s when it
was first documented. Hungry Hollow floods in 2 oueweéry 3 years and flooding and erosion damage

can impact up to 11,000 acres. In the last 15 years, groundwater levels during drought periods in
domestic wells have increasingly become a concern in addition to flooding and erosion. Groundwater
level declirs have resulted in a loss of groundwater in storage between 2@D24 of~6,600 AFY.

lf 0K2dZAAK GKSNBQa 6SSy I omdiz Sewden2a08 angd 2024fe ( NBS ON.
total applied water demand in Hungry Hollow has only increased bgurivtg that same periodTo

address flooding, erosion, and groundwater level decline concerns in Hungry Hollow, landowners and
the YSGA have come together and created the Hungry Hollow Groundwater Working Group to develop
practical solutions to address these concerns buildingnupistorical efforts led by landowners and the

Yolo RCD. Several landowners have taken the initiative to coordinate with the YSGA, District, Yolo RCD,
and Center for Land Based Learning to support the conceptual planning of six projects, all of which have
been approved by both the Hungry Hollow Groundwater Working Group and the YSGA Board to advance
implementation as soon as possible. The six projects will collectively turn flooding and erosion damage
during wet periods and groundwater level declines dgritioughts from a negative to a positive.
Implementing these six projects will provide multiple benefits to substantially reduce flooding and

erosion damage, fully offset groundwater level declines and increase groundwater levels over time, and
cost saving with significant added benefit compared to the status quo.

EXECUTIVE SUMMARY

The Hungry Hollow Project Implementation White Paper outlines a commdriitgn, collaborative
approach to addressing lorgganding flooding, erosion, and groundwater sustainability challenges in
the Hungry Hollow watershed, located north of Esparto ito Y2Bounty. Spanning approximately 49,620
acres, the area has faced recurrent flooding (typically occurring in 2 out of 3 years), erosion from
western hills runoff, and declining groundwater levels during droughitéch may damage cropland and
irrigation canals, and the operation of irrigation systems, domestic wells, and agricultural wells.

This white paper provides a comprehensive assessment and management framework for the Hungry
Hollow groundwater area. It begins with an overview of the region's physical characteristics, including its
soils, agricultural land use, and flooding and erosiballenges. It describes the collaborative

community partnership established to support groundwater management, outlining stakeholder
engagement, governance, and the role of the Hungry Hollow Groundwater Working Group. A significant
portion of the documenfocuses on the hydrogeologic conceptual model, examining the area's geology,
hydrology, groundwater conditions, water quality, land asel crop conversionsvater budget, and

aquifer dynamics, including the impacts of drought, precipitation, and groundwater recharge.

This white paper builds on decades of local stewardship efforts, including the 2011 Hungry Hollow
Watershed Stewardship Plan, and advances implementation of the 2022 Yolo Subbasin Groundwater
Sustainability Plan (GSP) through the Hungry Hollow GroundWédeking Group for the Hungry Hollow
area. Formed in 2025 as ad-hocadvisory body to the Yolo Subbasin Groundwater Agency (YSGA), the
Working Group comprising local landownershas identified, prioritized, and recommended six
voluntary projects and management actions to increase groundwater recharge, reduce pumping

Hungry Hollow Bject Implementation White Paper 1



through conjunctive use, improgddand managementyoluntary pumping reduction during droughts,
andmitigation offlood and erosion risks.

This white paper explains the six prioritized projects in more detail and establishes next steps for
piloting projects that are ready to implement while continuing to develop the scope, schedule, and
budget for conceptual projects. The six prioritizedjpots are summarized below:

f Hungry Hollow Winter OfFarm RechargeJtilizing existing canal infrastructure to spread
winter surface water on up to 6,000+ acres of agricultural land (pladeie benefit estimated
as4,000 acrefeet per year (AFY) direct recharge).

1 Oat Creek Trickle Flow Rechardg&low diversion of water into Oat Creek for bed infiltration
(planninglevel benefit estimated as 20 AFY direct recharge).

71 Increase Conjunctive Us€onnecting groundwaterrigated lands (potential ~2,500 acres) to
surface water delivery for iieu recharge (plannintgvel benefit estimated as 3,300 AFY in lieu
recharge).

f Voluntary Land Conversion and Water Management Practid@sver cropping, soil health
improvements, and related practices on ~3,300 acres (pladeive) benefit estimated a3,100
AFY reduced applied water/improved infiltration).

1 Fox Canyon Slough Stormwater Capture and Rechafydvert maintenance, regulating pond,
bank benching, and capture features (planniegel benefit estimated as 90 AFY direct
recharge).

1 Western Hills ErosioManagementand Flood Managed Aquifer Rechargeock dams,
sediment traps, basins, and cover cropping to reduce runoff and capture flows for recharge
(planninglevel benefit estimated as 300 AFY direct recharge).

Collectively, the portfolio offers approximately 11,000 AFY in recharge benefits (range;Z, 0D

AFY), sufficient to offset modeled groundwater storage deficits in the area while providing substantial
co-benefits including reduced flood damage (histally estimated at $16.8$173+/acre annually;
inflation adjusted), improved soil health, habitat enhancement, and agricultural resilience.

A phased implementation is recommended over the next 3+ years, starting with pilots-farrorand

Oat Creek recharge using existing infrastructure, while advancing planning, design, permitting, and
funding for the other projects (Conjunctive Use, Lanchigement Practices, Fox Canyon, and Western
Hills). Funding will need to combine landowner contributions, local agency support (YSGA, YCFCWCD,
Yolo RCD, and Center for LeBalsed Learning), and external grants to advance projects. Success
depends on contined landowner participation, adaptive management based on monitoring, and
integration with broader YSGA efforts. Early implementation of one or more of the proposed projects
would maximize longerm cost savings and benefits, significantly outperformimg $tatus quo of

delaying action for another decade.

This white paper provides the technical foundation, governance framework, and actionable path
forward to achieve sustainable groundwater management and watershed health in Hungry Hollow.
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1. INTRODUCTION

The Yolo Subbasin Groundwater Agency (YSGA) is the Groundwater Sustainability Agency (GSA)
responsible for implementing the Sustainable Groundwater Management Act (SGMA) in the Yolo
Subbasin. YSGA works collaboratively with local agencies, landownestakelolders to develop and
implement the Yolo Subbasin Groundwater Sustainability Plan (GSP), adopted in 2022, which establishes
sustainable management criteria for groundwater levels, quality, subsidence, and interconnected surface
waters.

The preparation and development of this white paper was funded by the Department of Water Resources
(DWR) SGMA Implementation Grant awarded to the YSGA in 2024. It documents the extensive community
partnership and datalriven process undertaken in the HuggHollow area to identify, prioritize, and
advance specific projects and management actions consistent with the GSP.

Hungry Hollow, a ~49,628cre watershed north of Esparto bounded by the Capay Hills, Dunnigan Hills,
and Cache Creek, has a long history of flooding, erosion, and more recent concerns regarding groundwater
declines during drought periods. Through the Hyngollow Groundwater Working Groupestablished

in 2025 following years of engagement via the earlier Hungry Hollow Sustainability Committee
landowners, YSGA staff, and partners (including West Yost Associates, Consero Solutions, Yolo County
Resource Conseation DistrictfYolo County RCPdnd Center for LanBased Learning) have developed

a robust hydrogeologic conceptual model, assessed data gaps, evaluated implementation options, and
selected a prioritized portfolio of projects.

This white paper summarizes the physical and hydrogeologic setting (Section 2 and 5), community
partnership and governance (Sectiong4} project selection process (Section 6), detailed project
descriptions and benefits (Section 7), and implementationfanding strategies (Section 8). Attachments
provide supporting documents, including the Engagement Strategy, Charter, geologisentsss,
groundwater hydrographsnd project ranking details.

The recommendations herein support proactive, voluntary, rrhgtiefit actions that enhance
groundwater sustainability, reduce flood and erosion risks, and sustain the productive agricultural
economy of Hungry Hollow while respecting private property gghimd building on decades of local
stewardship.

The preparation and development of this white paper was funded by the DWR SGM Implementation Grant
awarded to the YSGA January 2024.
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2. HUNGRY HOLLOW AREA

2.1 Physical Setting
The Hungry Hollosroundwater Working GroufWorking GroupFigure 2) contains49,620acres north
of Esparto and is bounded by the Capay Hills to the west, Dunnigan Hills to the north, and Cache Creek to
the south.This boundaryhat delineatedHungry Hollowvasagreedupon by the Working Group members
to reflect the extend of land thais eithercontained within the Goodnow Slough (i.e. Hungry Hollow)
watershed,Yolo County Flood Control and Water Conservation DisficECWQBervice area, or lands
that are managed by Working Group membaregetative cover on the hills typically is made upar-
native grasses and scattered oaks wiléhe lower hills, dryland barlegnd wheatis grown and natural
cover is largely absenirrigatedland makes u0% (based on 2024 land usad crop datqof the area
and is primarily locatedn the valley floorThe Goodnow Slough the largest natural channil the area
that transports water and sediment from the hills to the valley flioodplainduring stormshat result
in adflashy hydrologicsystem The Goodnow Slougixtends into the Capay Hilisnd drains~32,900
acres ofland.
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2.2 Soils

Soils in the upper watershed are derived from upper Cretaceous marine sedimentary formations. These

are mainly sandstone, conglomerate, and shale of the Tehama formation. Soils of the low terraces are
RSNAGSR FNBY G(GKS dzLJLIS NI t fy Gepasiis aHixB goisistBiilt, mlagtsityh y S & SR
sand, and basal beds of reworked tuff. The Red Bluff formation lies at the base of the Capay Hills and
generally delineates the boundary between the upper watershed and the lower. This formation is easily
erodSR YR A& RAAGAYIdzAiaKSR o6& LIR22N¥eé a2NISRZ NBRRA.
lower watershed is overlain by Pleistocene and recent alluvial fan deposits. Soils vary widely throughout

the lower watershed. The proportion of silts andyincrease in the lower extremities of the watershed.

Sandy clays appear to be the most prevalent soil type except in areas adjacent to Cache Creek. The creek
has meandered over considerable areas north of its present location and has deposited sanavend g

az2zal 2F GKS &az2iata Ay | dzyANE I(i2.highestgaalty agricditdrabe | NB O
lands, featuring deep, wetlrained profiles with very few limitations for crop productjamith few

restrictions for agricultural usé-or detailed description of soils within the area, see BRPYSGA,

2022 orHungry Hollow Watershed Stewardship Plan (Stewardship 20dri). Figur& shows the soils

mapprovided in the Stewardship Plan.
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Figure3. Hungry Hollow watershed soil types (source: Stewardship Plan)
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7] Dibble clay loam, 30 to 50 percent slopes, eroded

1 Dibble-Millsholm complex. 50 to 75 percent slopes, ercded
7] Hillgate loam, 0 to 2 percent slopes

I Hillgate loam, 2 to @ percent slopes, eroded

I Hillgate loam, moderately deep. 0 to 2 percent siopes

7] Loamy alluvial land

I Maria silt loam, deep

I Marvin sitty clay loam

[ Millsholm rocky loam, 15 to 75 percent slopes, eroded

0 Myers clay

[ Pescadero silty clay, saline-alkali

[ Positas gravelly loam. 30 to 50 percent slopes. eroded

I Rincon silty clay loam

I Riverwash

1 Rock land

7] Sehom clay, 2 to 15 percent slopes

I sehom cobbly clay. 2 to 15 percent slopes

1 Sehom-Balcom complex, 15 to 30 percent slopes, eroded

I sehom-Balcom complex, 2 to 15 percent slopes

] Tehama loam, 0 to 2 percent siopes
] Tehama loam. 2 to 5 percent slopes
T wiliows clay. marly variant

I willows dlay, marly variant, saline-alkali
I Yolo silt loam

I zamora loam



2.3 Agriculture
¢CKS /ITEAT2NYAL 5SLINIYSYyd 2F /2yaSNBFGA2y Q& 65h/ 0
LIN2E RdzOS& Yl LA yR adldGAadAort RFEGF dzaASR F2NJ Iyl @
Agricultural land is rated according to soil quality amigiation status; the best quality land is called
Prime Farmland. The maps are updated approximately every two years with the G$8 datapublic
review, and field reconnaissance and can be useful in prioritizing agricultural land preservation efforts as
well as understanding land use changes over time.

FMMP's study area is contiguous with modern soil surveys developed by the US Department of
Agriculture (USDA). The minimum land use mapping unit is 10 acres unless specified. Smaller units of
land are incorporated into the surrounding map classificatidimanost accurately represent the Natural
Resource Conservation Service (NRCS) digital soil survey, soil units of one acre or larger are depicted in
Important Farmland Mapgddungry Hollow Watershed Stewardship Plan (Stewardship Plan; 2011)
describes in more detail the farmland shown on Figlire
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Figure4. Hungry Hollow watershed farmland categories (source: Stewardship Plan)
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2.4  Flooding and Erosion Issues
In 1964, the Northern Yolo Soil Conservation District (NYSCD) and YQieG\eé€ted the California State
Division of Soil Conservation to make a reconnaissance investigation of the Hungry HollGvhigstady
was completed in November 19¢BlY &£D& YCFCWCD, 1966) and found ttet average annual area
inundated spanned over 1,000 acres and the estimated annual cost of flood damage was estimated to be
greater than $16.80/acreAssumingdlood protection of 10% of the area, it was estimated that the same
cost in flood damages could lnéfset by implementing projectthat used land treatment and structures
in sloughs tdmplement this level of flood protectiarFigure5 shows the areas where in 1966 flooding
wasknown to occur.

In 1971, NYSCD and YCFCWCD prepared the Hungry Hollow Watershed Work Plan dbMSGnts:
YCFCWCD, 197This documenidentified that fooding occurs in the Hungry Hollow watershed in 2 out
of 3 yearsand typically occurs within the months of December, January, and FebHlatgrical flooding
can impact up to 10,500 acres ahds resulted in significant agricultural losgeequent flooding delays
early spring plantingmpactsfarming operationsand damaggroads Figure6 shows the potential areas
that could be impacted by flooding within the 1§@ar flood zone as designated by FEMA. When
comparing Figur® and 6, the area prone to inundation is relatively similar

Due to long standing historical flooding and erosion issues within the Hungry Hollow watershed, the

| dzy ANE 1 2f€t2¢6 {2Af [/ 2yaSNDIGA2Y 5Aa0GNAROG o611 {/50
flooding issues within the watershed. HHSCD was redplen$or designingand installinga flood
conveyance systenThis mandatepresented difficulties that HHSCD could not overcome with its own
resources. The main deficiency was its lack of adequate taxing power and right of eminent domain. As a
result, the proposed system was only partly completed (Hungry Hollow No. 3). Inth@@1HSCD was
combined with the NYSCD for greater operating efficiency (NYSCD & YCFCWCD, 1971).
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LEGEND

Figure5. Flood areas identified in 1966 (source: NYSDC & YCFCWCD)
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Map 6

Waterways, Flooding
Leaching Map
Hungry Hollow

Watershed

Hungry Hollow Watershed Boundary

rer Canals

Intermittent Streams

Perennial Streams
Ground Water Protection Areas

|:| Leaching

[ ] 100-yr Flood Zone (FEMA)

Stakeholder Identified
Problem Areas

O > Flooding over roadways

A Water backs up due to canal crossing

B Floods

C Occasionally out of bank

D Roadside drains north to south (water

flows over road surface)

E Floods approximately every 3 years. Sedi-
ments dump north, south, and east of Rd 87/16
intersection.

Figure6. 100-year flood zone areas and identified flood areas by stakeholders in 2011 (source: Stewardship Plan)
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3. COMMUNITIPARTNERSHIP

This White Paper builds on an extensive history of community collaboration, data collection, and
analysis conducted in Hungry Hollow since the(k9 when the community first started documenting
flooding and erosion issues. The Hungry Hollow community workecdtiétNYSCD and YCFCW&D
document flooding and erosion issues tluaicurredbetween the 1960s and 1970s. The Hungry Hollow
community then worked with the Yolo R@GDthe 2000s talevelopthe Stewardship Plan, which
documented flooding, erosion, water quality, water resources, land use, wildlife habitat, and invasive
vegetation concerns. In 2021, the YSGA worked with Hungry Hollow landowners and interested parties
to create the informal Hagry Hollow Sustainability Committee in response to these-teny

community concerns and increasing concerns about groundwater sustainability.

In 2025, the Hungry Hollow Sustainability Committee evolved into the Working Group, focused on
recommending groundwater sustainability project and management actions to the YSGA Board of
Directors consistent with the Yolo Subbasin GSP. Over the courigeyehss (202%, present), the YSGA
and the Hungry Hollow community met 19 times to review data and identify, prioritizeatechpt to
make progress timplement projects and management actions to help achieve groundwater
sustainability.

During this time, the YSGA also worked with the community to secure significant grant funding
(~$440,000 in totalho help support ongoing efforts to address identified challenges in Hungry Hollow.
CKS F2tf2gAy3 aSOlA2ya RSAONROGS GKS KAaU2NE 27
including cooperative efforts to secure grant funding to support contihpartnership, community
engagement, data collection, and project implementation.

3.1Background

The Hungry Hollow watershed has experienaadualfloodingand erosion issuef®r decadegNYSCD &
YCFCWCD, 197dhasalsobeen documented as a concern in the Hungry Hollow Watershed
Stewardship PlarStewardshigPlan;2011).Landowners formed the Hungry Hollow Stakeholders Group

in 2007 to address Hungry Hollow resources issues with the support of the Yolo County Resource
Conservation District. The Hungry Hollow Stakeholders Group completed the Hungry Hollow Watershed
Stewardsip Plan in 2011 and documented the following resource concerns

Erosion:Rangeland, Farmland (agricultural runoff)

Water Quality and Water ResourceBlooding, Drainage, Sediment, Groundwater, Surface
Water, Conservation

Land UseAgricultural land protection/conservation, Private property rights

Wildlife and Wildlife Habitat:Beneficial wildlife, Harmful wildlife, Habitat needs,
Endangered/Threatened Species

Invasive VegetationRangeland, Farmland, Riparian, Roadsides

Native Vegetation:Perennial grasslands, Oak woodlands, Hedgerows, Riparian areas

(creeks, canals, sloughs, and irrigation ditches)
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Of the resource concerns identified, flooding and erosimne identified as a major concermost of
the members of theStakeholders Group had an interest in improvizxgd management practices to
increase water infiltration and slow stormwater flows, as well as coordinating management of
stormwater flows through existing water channels.

The Stewardship Plastabliskesgoals and associated objectives to guide voluntatyonby
landowners The goals and objectiveecumentedin the Stewardship Plaand current progress to date
areshown below in Tablg.
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Tablel. Hungry Hollow Watershed Stewardship Pieogresssince adoption

Category ltem ID Description Status
GOAL 1 Manage watershed lands to minimize unnatural rates of erosion and sedimentation
Erosion & Objective 1.1 Reduce streambank instability and erosion in the foothills Not Started

Sedimentation

Objective 1.2

Reduce erosion resulting from agricultural activities

Individual landowner progress

Objective 1.3

Increase the use of erosion control techniques and practices for existing land uses

Not Started

Objective 1.4

Make the Hungry Hollow community aware of the causes of erosion

OngoingOccurs within YSGA process.

GOAL 2

Use and manage surface, groundwater, and stormwater wisely to meet current and future needs

Objective 2.1

Use a watershed approach for analyzing flooding issues

Not Started

Water Supply &
Stormwater

Objective 2.2

Support creative and collaborative solutions to surface and stormwater conveyance needs

Not Started

Objective 2.3

Make the Hungry Hollow community aware of surface and stormwater conveyance needs

Ongoing. Occurs within YSGA process.

Objective 2.4

Increase water use efficiency

Individual landowner progress

GOAL 3

Maintain and improve water quality for all water users

Objective 3.1

Prevent groundwater and surface water contamination from nutrients, chemicals, and sediment

Not Started

Water Quality

Objective 3.2

Determine sources of water quality impairment

Individual landowner progress

Objective 3.3

Make the community aware of causes (i.e., products and practices) of water quality impairment

Not Started

GOAL 4

Maintain and improve watershed habitats to support a diversity of native plants and animals

Objective 4.1

Protect existing native plant and animal communities, habitats, and wildlife corridors

Not Started

Habitat & Wildlife

Objective 4.2

Reestablish native plant communities in appropriate areas

Not Started

Objective 4.3

Establish and maintain wildlife corridors between open spaces

Individual landowner progress

Objective 4.4

Manage nafpative invasive vegetation

Individual landowner progress

GOAL 5

Promote land management practices that support a sustainable and productive agricultural economy

Objective 5.1

Use a watershed approach when making natural resource decisions

Not Started

Sustainable Agricultur

Objective 5.2

Increase the awareness and use of sustainable agricultural practices

Ongoing. Occurs within YSGA process.

Objective 5.3

Support a marketing effort that promotes Hungry Hollow products

Individual landowner progress

Objective 5.4

Encourage appropriate land protection measures to allow willing farmers to keep their land in agricultural producti

Individual landowner progress

GOAL 6

Promote a watershed approach for decisions involving Hungry Hollow by supporting communication and collabor:
among all stakeholders

Stakeholder
Collaboration

Objective 6.1

Support an open forum for meaningful discussion of issues concerning the watershed includriypteland
management issues

Ongoing. Occurs within YSGA process.

Objective 6.2

Increase awareness of watershed issues

Ongoing. Occurs within YSGA process.
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The Hungry Hollow Watershed Stewardship Plan also identified two types of project implementation:

(1) Projects, studies, and educational programs implemented by the Hungry Hollow Stakeholder
Group; and
(2) Projects implemented by individual landowners or small groups.

The Hungry Hollow Watershed Stewardship Plan further assumeddleeRCDn cooperation with the
Hungry Hollow Stakeholders Group, will provide technical, coordinating, permitting, and grant writing
support for individual and larger projects (e.g. conservation work on Goodnow Slough). The Hungry
Hollow Stakeholders Group ddeid the next step wak work with interested parties to develop

specific work plans for implementation projects with timelines, responsibilities, resource needs, and
success criteria clearly defined.

In 2021, YSGA received multiple landowners within the Hungry Hollow area noting concerns around
declining groundwater levels, lowering of pumps, and wells going dry. Groundwater levels across the
subbasin were generally in decline as a result of a secongeshr and limited surface water supply
availability.

YSGA staff reached out to Yolo RCD and members of the original Stakeholders@@i6to obtain
information on what progress has been maukesed on the Stewardship Pldndividual landowners like

Good Humus Produce and others have made efforts to advance numerous objectives within each
category. However, from what was shared, steps 1 and 2 have not been implemented to the degree
intended as described in the StewardsRilan and there has been no specific work plan with timelines,
responsibilities, resource needs, and success criteria defined for any current awareness atiadkiaxs.
fundingto support Yolo RCD was cited as one of the reasond g INK da Kl ay Qi oSSy
degree envisioned in the Stewardship Pl@onsidering the limited progress made on implementing the
Stewardship Plan and defining success criteria for each of the categories, this White Paper aims to build
upon the data and analysis detailed in the Stewardship Plan to support implementationciffcspe

projects described in Sectiefd and 8whichwill have clear success criteria definaslthe projects

advance from the piloting stage to implementation

In summary, concerns within the Hungry Hollow area hexadved over the years ranging from

1 flooding and erosion issues in the 1970s

1 flooding, erosion, water quality, water resources, land use, wildlife and wildlife habitat, invasive
vegetation, and native vegetatidn the 2000s

9 declining groundwater levels, lowering of pumps, and wells going dry inGkes2

3.2Working GrouutreachActivities

As a result of the need for additional assistance with Hungry Hollow Watershed Stewardship Plan
implementation and increasing concerns about groundwater sustainability, Hungry Hollow landowners
and YSGA agreed to partner in 2021, eventually forming th&M@Group in 2025. The community

and YSGA worked together to develop an engagement strategy, a charter, and a list of priority projects
and management actions to help achieve groundwatgstainability.

The YSGA first received reports in September 2021 from multiple landowners within the Hungry Hollow
area noting concerns around declining groundwater levels, lowering of pumps, and wells going dry.
Groundwater levels across the Yolo Subbasin were genarallcline because of a second dry year and

Hungry Hollow Bject Implementation White Paper 17

Y|



limited surface water supply availability. In response, the YSGA hosted an introductory meeting on
October 7, 2021 with the Hungry Hollow community to discuss groundwater sustainability concerns and
develop collaborative actions to address the concernmeé@ndowners vocalized interest in

recommending Yolo County impose a groundwater well moratorium on new irrigated [Erel¥ SGA

agreed to continue discussions regarding all alternatives to achieve groundwater sustainability, including
increasing groundwater recharge, water use efficiency, and surface water use. On November 19, 2021,
YSGA hosted a second Hungry Hollow comityumeeting and established the Hungry Hollow

Sustainability Committee, which eventually adopted the following goals and objectives:

i Collect data

1 Understand groundwater challenges

1 Identify and promote sustainable wateise practices

1 Advise local agencies regarding implementation of SGMA

In January 2022, the Hungry Hollow community submitted 23 unique comment letters on the draft Yolo
SubbasirGSPrequired by the State of California to implement SGMA, regarding the Hungry Hollow

area. The YSGA worked with the Hungry Hollow Sustainability Committee to achieve the identified goals
and objectives over the next four years, as described in Table 2.
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Table2. YSGAupport to Hungry Hollow Groundwater Working Group from 2021 to present

Date

Event

Details

Grant
Funded

August 9, 2021

Hungry Hollow Monitoring

YSGA requested support from DWR Technical Support Services (TSS) to
drill new monitoring wells in Hungry Hollow to address data gaps.

September 1, 2021

Hungry Hollow Monitoring

YSGA received concerns about water levels in Hungry Hollow area and
began bolstering data collection.

October 7, 2021

YSGA & Hungry Hollow
Landowners Meeting

YSGA convenes an introductory meeting with the Hungry Hollow
landowners. At this meeting, YSGA staff listened to concerns and their
interest to impose a well moratorium on development of new irrigated
lands that was requested in a letter to the County Board of Supervisors
drafted by the Hungry Hollow Groundwater Committee.

November 19, 2021

YSGA & Hungry Hollow
Landowners Meeting

YSGA convenes meeting with Hungry Hollow landowners at Matchbook to
discuss forming Hungry Hollow Groundwater Committee

January 1, 2022

GSP Comments

23 stakeholders within Yolo Subbasin, including Hungry Hollow area,
provided comments on Yolo Subbasin GSP regarding the Hungry Hollow
area.

February 10, 2022

Groundwater Committee
Meeting

Good Humus convenes Groundwater Committee meeting to discuss
purpose of Committee, brainstorm initiatives/planning strategies for
sustainability, data needed/project proponents for Hungry Hollow water
budget pilot project, and identify additional pilot projects.

March 10, 2022

Groundwater Committee
Meeting

YSGA convenes Groundwater Committee meeting to discuss outreach,
community concerns, data needed, and goals.

April 7, 2022

Groundwater Committee
Meeting

YSGA convenes Groundwater Committee meeting to provide update on
Executive Order N-7-22, March special board meeting, and reviewed draft
outreach materials for June 2022 town hall meeting. Outreach materials
included identifying area of interest and list of those invited, reviewed well
information form, discussed community outreach goals and strategy, and
agenda.

Hungry Hollow Bject Implementation White Paper
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Date

Event

Details

Grant
Funded

June 22, 2022

Town Hall

YSGA and Committee host Town Hall to discuss collecting data on
groundwater challenges, promoting sustainable water-use practices, and
advising local agencies. Participants highlighted worsening conditions in
Hungry Hollow, including declining water levels, dry wells, and the need
for deeper replacements, supported by landowner data showing significant
long-term declines across Western Yolo County. HHGC stressed that
individual water use impacts the shared resource and urged broader
community involvement in conservation, data sharing, and collaborative
solutions. Key priorities include gathering more groundwater data,
community education on water-saving practices and rain capture, securing
modest funding and volunteers, and advancing data-driven, proactive
planning to ensure long-term water sustainability. Unfortunately, this
meeting did not lead to landowners increasing engagement or data
collection efforts with one another.

July 19, 2022

Committee Meeting

YSGA convenes Committee to discuss short-term goals, including
community workshops, and long-term goals, including investigation and
investment in surface water conveyance and storage, groundwater
recharge projects, collection of existing reports and data on subsurface
conditions, and consultation with experts. In addition, YSGA shared the
draft Healing Starts Here proposal. This grant opportunity was pursued by
the YSGA at the request of Good Humus.

July 20, 2022

Hungry Hollow Tour

Good Humus hosts tour with California Alliance of Family Farmers.
Participants meet with Assemblymember Cecilia Aguilar-Curry to discuss
issues, as well as policy barriers and next steps.

August 1, 2022

YSGA Grant Pursuits

YSGA submitted Healing Starts Here proposal to New Pluralists
requesting $500k to drive development of urgently needed, inclusive,
creating solutions for groundwater management in Hungry Hollow and
identify implementable projects and demand management strategies.

October 26, 2022

Domestic Well Workshop

YSGA convenes domestic well workshop to share resources available to
report well issues, demonstrate well water level measurements, and share
contact information for future collaboration.
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Date

Event

Details

Grant
Funded

December 15, 2022

YSGA Grant Pursuits

YSGA submitted SGMA Implementation Grant Application to DWR. This
application requested $440k for Hungry Hollow area to develop a water
budget, delineate hydrogeologic distinctions, construct PMAs with the
community, and develop a guide for on-farm pilot project opportunities.

December 22, 2022

Committee Meeting

YSGA convenes Committee to discuss planned outreach efforts for 2023,
strategies for filling data gaps, and monitoring efforts to date.

January 1, 2023

YSGA Grant Pursuits

YSGA is informed that Healing Starts Here proposal was not selected by
New Pluralists.

February 15, 2023

Committee Meeting

YSGA convenes Committee to provide information about grant funding
options for installation of meters on wells, discuss draft mission statement,
plan workshop, and identify future grant opportunities.

April 1, 2023

YSGA Grant Pursuits

YSGA applied for two grants: (1) grant to develop video series in
cooperation with Committee, Center for Land-Based Learning, and Yolo
RCD to highlight sustainable farming practices in Yolo County, and (2)
grant to Westside IRWM to install meters on small farm wells.

May 1, 2023

YSGA Grant Pursuits

YSGA receives grant from Westside IRWM for meters on small farm wells.
The following Committee members had meters installed: (1) Good Humus,
(2) Harren, and (3) Grumpy Goats Farms

Yes

May 1, 2023

Multi-Completion Well

YSGA installs multi-completion well in Hungry Hollow from through DWR
TSS program.

Yes

June 1, 2023

YSGA Grant Pursuits

YSGA awarded SGMA Implementation Grant which includes $440k for
Hungry Hollow area.

Yes

June 19, 2023

YSGA Board Meeting

YSGA Board of Directors receive update from staff on data collection and
stakeholder outreach in Hungry Hollow. Good Humus attended and
addressed concerns of inadequate action taken by YSGA to Board.

Yes

August 1, 2023

GSP Comment Letter

Hungry Hollow community members submit GSP comment letter to DWR
requesting corrective actions to address localized areas of concern that
include Hungry Hollow, Yolo Zamora, Winters, and Plainfield.

Yes

August 2023 7 May 2024

Sustainable Farming
Video Series

YSGA works with Committee, Center for Land Based Learning, and Yolo
Resource Conservation District to create video series highlighting Yolo
County sustainable farming practices.

Yes

November 1, 2023

Committee Facilitation

YSGA submits application to DWR for Facilitation Support Services (FSS)
and requests facilitator suggested by Good Humus, Odin Zackman with
DIGIN.

Yes
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Date

Event

Details

Grant
Funded

June 2024 7 April 2025

Committee Meetings o
DIG IN

YSGA hires DIGIN to facilitate four Committee meetings, resulting in
stakeholder assessment, and declaration of cooperation. Facilitation was
funded by DWR. In addition, YSGA staff digitized well completion reports
in Hungry Hollow and collected t-TEM data along the Hungry Hollow
Canal.

Yes

May 2025 - Feb 2026

Committee Meetings &
Consero Solutions

YSGA hires Consero Solutions to facilitate four meetings, resulting in
adoption of engagement strategy, charter, and formation of the formal
Hungry Hollow Groundwater Working Group. Consero Solutions supported
YSGA to develop prioritization criteria, identify 16 projects and
management actions to address groundwater sustainability, and select five
priority projects and management actions. Facilitation was funded by
YSGA SGMA Implementation grant. In addition, YSGA staff developed a
draft water budget for Hungry Hollow and worked with landowners to
develop five priority projects to address groundwater concerns in the area.

Yes

March 2026 - present

Committee Meetings -
YSGA

YSGA facilitated May 2026 meeting resulting in adoption of sixth project
requested by landowners to support success of the other five, obtained
Working Group feedback on the estimated benefits from implementing all
six projects, and started discussion on "What if" scenarios to proactively
plan for future drought while project implementation is underway. Further
advancement of project planning and implementation is ongoing.

Yes
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3.2.1Engagement Strategy Development

In 2025, YSGA staff worked with Hungry Hollow landowners to develop an Engagement Strategy,
included asAttachment Ato this White Paper. This Engagement Strategy, approved by the YSGA
Executive Officer on October 23, 2025, established the formal framework to collaboratively develop and
facilitatethe new Working Group composed of landowners and other interested parties within the
Hungry Hollow area. The Engagement Strategy facilitated not only the creation of the Working Group,
but the identification, prioritization, and implementation of projeetsd management actions to

advance the Yolo Subbasg8Rn the Hungry Hollow area.

Purpose

The Engagement Strateguides the community engagemepitocesses to ensurdungry Hollow
landowners and interested parti€defined as existing landowners, growers, and residents per the
Boardapproved Charter as described below in Section 4) provide feedback to directly inform
recommendations concerning projects and management actiohis collaborative approach draws
upon the model successfully employed in the development of the 2011 Hungry Hollow Watershed
Stewardship Plan.

Goals and Objectives
TheEngagemenStrategycontainedfour primary phases with specific, tirimund objectives:

1 Phase 1 (Completed®olicitation and incorporation of initial landowner and stakeholder
feedback on proposed prioritization criteria and lists of implementation options (June and
September 2025).

1 Phase 2 (CompletedpPevelopment and approval of the Working Group Charter, including
feedback on draft documents, appointment processes, and release of the approved Charter and
Engagement Strategy. Key milestones includ&&Boardof Directorsapproval of the Charter
on September 15, 2025, issuance of applications for Working Group appointments, and final
Board approval of appointments in November 2025.

1 Phase 3 (CompletedReview and ranking of projects and management actions by the Working
Group, culminating ity SGAoardof Directorsapproval of recommended rankings in November
2025 and initiation of further development of the top five priorities.

1 Phase 4 (Ongoing / Forwatidooking):

o Preparation, review, and finalization of the Hungry Hollow White Paper, documenting the
hydrogeologic setting, pilot project results, outreach activities, and priority projects and
management actions. This includes Working Group¥®&A Board of Directdeedback
cycles targeted for late winter through late spring 2026, with anticipat&&A Board of
Directorsapproval in late spring 2026.

Coordination regarding integration with overlapping Y 3@hagement Are&€ommittees.
Transition to implementation of approved priority projects and management actions in late
spring/early summer 2026.

The Engagement Strategy reflects a completed formation and prioritization phase and now focuses on
finalizing the White Paper and commencingtbe-ground implementation of selected projects. All
actions remain subject to ultimate oversight and approvalheyY SGA Board of Directors.
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4. GOVERNANCE

4.1 Charter

Leading up to September 2025, the YSGA aavkith members of theHungry Hollow Sustainability
Committeeto develop a charter to establish threew Working Group. Th¥ SGA established th#orking
Group is arad-hocadvisory body to facilitate collaborative input from Hungry Hollow landowners and
interested parties in support of groundwater sustainability efforts within the Yolo Subbasin GSP. The
Working Group operates under a charter approved by the YSGA BoareéctbBron September 16,
2025. It serves solely in an advisory capacity and possesses ho independent authority to bital YSGA
any specific action or decision made by the Working Group

Goals
The Working Group goals are:

9 Achieve sustainable groundwater management in Hungry Hollow by maintaining or enhancing
groundwater quantity and quality through the implementation of projects and management
actions to support beneficial uses and users.

1 Bring together interested parties in a collaborative, voluntary process to enhance and protect
human economic activities and groundwater resources, promote stewardship through
community outreach and education, support cooperative planning and implementafio
projects, and respect public and private property rights.

Composition and Appointment
The Working Group consistsugf to 11 voting membersall appointed by the YSGA BoafdDirectors

1 Ten membersnay beHungry Hollow landowners (or their designees), selected to ensure
geographic representation from the Hungry Hollow West and/or East areas and diversity of
experience across five specified categories:

o Small noArrigated landowner (<100 acres);

o Small irrigated landowner (<100 acres);

o Large nonrrrigated landowner (>100 acres);

o Largeirrigated landowner (>100 acres); and

o A grower or grazer who leases and actively manages land in the region.
1 The eleventh member is the YSGA Executive Officer, who serves as Chair.

No two representatives from the same family or business entity may serve simultaneously. Members
need not be affiliated with YSGA or any of its member agencies.

Appointment occurs through a transparent, public process: interested individuals submit applications,
which are made available for public review; proposed appointments are publicly posted in advance; the
YSGA Boaraf Directorsappoints members by majority vote at a noticed public meeting, after
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considering public comment. The process is desighed to ensure equal opportunity and compliance with
the Brown Act.

Terms of Service

Initial members serve from the date of appointment through at least April 2026. Thereafter, members
serve at the pleasure of the YSGA BaarDirectorsuntil a successor is appointed, resignation, or

removal (for cause, including insufficient attendance or disruptive behavior). Members must attend at
least twothirds of scheduled meetings to maintain good standing; failure to do so may result in removal
and replacement by th&/ SG/Moardof Directors TheYSGMAoardof Directorsmay dissolve or cease
support for the Working Group at any time.

Responsibilities
l'a Iy ROA&A2NE 02ReX G(GKS 22NJAy3 DNRdAzLIQ& LINA Y| NE

1 Provide localized feedback and data on groundwater conditions in Hungry Hollow (water levels,
guality, subsidence, interconnected surface water, dry wells, etc.);

1 Collaborate with YSGA on the identification, development, and prioritization of groundwater
sustainability projects and management actions consistent with the GSP;

1 Advise on project details, funding applications, and sustainable financing; and
1 Submit recommendations for new projects or actions to the YSGA Executive Officer.

The Working Group functions in parallel with YSGA staff efforts and does not suppldi8@”oard
of DirectoQ & dzf G A YImakig aRtBodtk. & A 2

Meetings

The Working Group meets at least bimonthly fg2 hours. Meetings are organized and facilitated by
the YSGA Executive Officer (or designee). Agendas and materials are distributed electronically in
advance. Members may participate remotely via confereralear video, provided hybrid capabilities
ensure all participants can hear one another. Noembers may attend but have no voting rights.
Meeting summaries are prepared and approved at subsequent meetings. YSGA provides broader
updates to interested HungrHollow landowners to facilitate informal input.

DecisionMaking Process
¢CKS F2tf2gAy3 OKFNISNIfIy3dzZ IS IF2FSNya GKS 22NJAY
1 Quorum: Majority of members€.g.6 of 11).

1 Voting: Each member has one equal vote, cast individually and in person (no proxies). The Chair
(Executive Officer) votes last and is excluded from tie determinations.

1 Standard The group strives for consensus but may act by majority vote.

1 Tie Votes The matter is tabled for future consideration to seek greater consensus.
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71 Dispute ResolutionConflicts are addressed respectfully and directly. The Executive Officer
facilitates resolution; unresolved issues may be referred to an impatrtial facilitator (if funding
permits). Dissenting views are summarized and forwarded to the YSGA@&airdctors

All recommendations to the YSGA Board include any alternative perspectives when consensus is not
achievedThe YSGA Boaod Directorsholds sole authority to amend the Chartd@ihe working group

may propose mendments or the¥y SGAoardof Directorsfollowing consultation with staff and

solicitation of landowner feedback. Amendments take effect immediately upon Board approval unless
otherwise specified.

This structure establishes a balanced, landowinelusive advisory forum while preserving final
decisionmaking authority with the YSGA Board of Directors

The adopted charter is included in the White PapeAtiachment B The YSGA Board of Directors may
update the charter at any time and will seek feedback from the Working Group on substantive changes.

4.2Hungry Hollow Groundwat&¥orking Group Voting Members

Upon adoption of the Working Group charter, YSGA released a Working Group member application to
identify landowners in Hungry Hollow with an interest in serving as the first voting Working Group
members. The YSGA received seven applications representamnaers and, after review by the YSGA
Executive Officer, YSGA staff proposed all seven to the YSGAoBD&ettorsfor approval. The YSGA
Boardof Directorsappointed the following members to the Working Group on November 17, 2025:

Carl Ever?amunkey Vineyards (initially Carl Evers of AgIS Capital)
Michael Doherty, Grindstone Wines

Fritz DurstDurst Organic Growers

Geoff Klein, Bullseye Farms

Matt LoehseBig W Ranch

Annie Main, Good Humus Produce

7. Jason Yiorough, Cobram Estate Olives (initiallystin Smith

o gk wnNE

On May 18, 2026, the YSGA Board approved and appointed Jason Yarborough to replace Justin Smith
the Working GroupOn September 21, 2026, the YSGA approved and appointed Kel Mitchel to replace
Carl Evers on the Working Group.
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4.3 Future of Hungry Hollow Groundwater Working Group

The YSGeurrently supports the Working Group with grant funding. The YSGA recognizes Hungry Hollow
landowners can coordinate with one another to advance projects and management actions not directly
related to YSGA activities without YSGA assistance. The YSGA intendslishddenagement Area
Committees that will advise the YSGA on implementation of the Yolo Subbasin GSP and specific projects
and management actions relevant to each management area. YSGA staff anticipates the Working Group
may dissolve in the future and YS@ill invite Hungry Hollow Working Group members to join the
appropriate Management Area Committee.

5. HYDROGEOLOGIC CONCEPUTAL MODEL

5.1Hydrologic Setting Surface Water Availability

Hungry Hollowprimarily consists of two watersheds: Goodnow Slough and Oat Creek (Figure 7). The Oat
Creek watershed is drained by the north and south fork of Oat Creek. The Goodnow Slough watershed is
drained by the Fox Canyon, Goodnow, and other unnamed sloughs. As descaetiam 2.4, Hungry

Hollow floods 2 out of 3 years and may inundate approximately 1,00Q,800 acres of land. Flooding
GeLAoOrtte 200dz2NAR | NPdzyR GKS al 20 {LRdGé | NBSFa ARSyY

Figure 8 shows the annual and historical average precipitation, cumulative departure from the mean
precipitation(CDFM; a metric calculated to visualize trends), water year type, and District surface water
availability since 1970or the Working Group ared helowest annual precipitation recorded occurred

in 2013 at 5.1 inches which was the initiation of a historic drought experienced throughout the state.
The highest annual precipitation occurred in 1983 at 41.4 inches which also corresponds to a time when
groundwater levels were near historic highs. From 1970 to 2024, the historical average annual
precipitation is 19.7 inche€DFMshows that precipitation patterns occur in cycles and relate to water
year types.

1 Surface water availability is based on historio@gation diversions for the entire District service area and is not
specific toHungry Hollow

2CDFM from 1970975 shows the initial conditions inherent in the 1970 to 2024 time series and igfiettive

of the longerterm historical precipitation trend.

Hungry Hollow Projects Implementation White Paper 27



Hungry Hollow Area

)
¥ <
g 3
North; K <
™, _9{_0,5f\Cr‘eek ‘!J
g 7
d - 5
-
| ————
N
hx.F.O,x.Eér: prote =
e X
‘= i
-« 4
YCFC Dunm\gin Hills

.....

Legend

D Hungry Hollow Groundwater
Working Group Boundary

D Model Catchments
Watersheds & Drainages
== Qat Creek
| | Oat Creek Watershed
[ | Goodnow Slough Watershed

-=== Goodnow Slough

| "] Goodnow Slough Sub-watershed

-=-== Fox Canyon Slough
[ Fox Canyon Slough Sub-watershed
—=—Other Sloughs

Other Surface Water Features
* Flooding Hot Spots

District Canals
—— Cache Creek

Yolo Subbasin
Groundwater Agency

§| June 2026

Figure?7. Hungry Hollow sloughs, canals, model catchments, flood areas, and watersheds identified by working group and YSGA staff.
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Cumulative Departure from Mean Precipitation
PRISM Time Series, Hungry Hollow Area
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Figure8. Hungry Hollow precipitation trends and surface water availability.
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5.2Geologic Setting

Hungry Hollow liesvithin the Great Valley geologic provincehe Great Valley province is characterized

by broadly warped bedrock, a sequence of marine sedimentary rocks known as the Great Valley Sequence,
which formed when a Cretaceo(45 to 66 million yearpMa)) sea filled the Sacramento Vall@yarvey

& Associates, 2008Jhegeologic deposits found within Hungry Hollow and the Dunnigan(Ritisire9)

are briefly described belownd are characterized in order of their agéth a description of theoverall
depositionaland structurakenvironment occurring during those geologic perio@gologic cross sections
prepared by Ludhorff and Scalmanini Consulting Engineers fio8@E)Hungry Hollow Area can be found

in AttachmentC
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Figure9. Geologic map for Hungry Hollow.
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5.2.1 Holocene Deposits (Approximately 12 thousand years [ka] to present)

The depositional environment across the broader Sacramento Valley is dominated by active fluvial,
alluvial, and flooebasin sedimentation. In Yolo County, major tributaries such as Cache Creek serve as
primary sediment conveyors, transporting sand, silici gravel eastward from the Coast Ranges to build
the relatively flat valley floor near Woodland. Although sedimentation remains the dominant geomorphic
process, the landscape is also influenced by ongoing tectonic deformation associated with late Cenozoic
compression along the western margin of the Sacramento Valley. This deformation, which began during
the late Miocene to Pliocene and continues today, is expressed by active folding and blind thrust faulting
beneath structures such as the Dunnigan Hilsinfleld Ridge anticline, and Madison syncline. Continued
uplift and folding subtly modify local topography and influence drainage patterns, stream migration, and
sediment distribution across the valley floor.

Holocene deposits within the aremnsistof stream channel degsits and undivided basin depositsat

make up theupper portion of thealluvium Stream channetlepositsconsist of open, active stream
channels thatransport typically light tan to gray colorgravel, sand, silt, and clapd may reach 75 feet

in thicknessCoarser grained deposits of sand and gravel typically occur adjacent to major stream channels
like Cache Creelhinner sand beds occur as alllyilain and distributary channel depositdndivided

basin depositare typicallyfine-grainedsilt and clay derived from modern alluviteimd vary from 3to 6

feet in thickness near thperimeter and nay reach 180 feet in thickness at the center of the Sacramento
Valley.

5.2.2 Pleistocene Deposits (2.58 Ma to Approximately 12 ka)

Drivenby cyclical global glacgihterglacial cycles, the Pleistocene climate fluctuated between cool, wet
glacial periods and warmer interglacial intervals. Extensive glaciation in the Sierra Nevada, combined with
continued uplift and erosion of the Coast Rasggenerated large volumes of sediment that were
transported to construct broad alluvial fans and floodplains across the Sacramento Valley. These high
energy depositional systems produced the Riverbank and Modesto Formations (Figure 9). Intermittent
volcanic eruptions from the Lassen volcanic center deposited widespread tephra across the Sacramento
Valley, including the Rockland Ash (approximatelyc618 ka), which serves as an important regional
chronostratigraphic marker within Quaternary alluvial dejpmsVolcanic activity also continued at the
Clear Lake Volcanic Field west of Yolo County. Continued transpressional deformation within the Coast
RangegGreat Valley foléand-thrust belt produced blind thrust faulting and growth of the Dunnigan Hills
anticline, progressively folding and uplifting the western margin of the Sacramento Valley and driving
stream incision and drainage reorganization.

Pleistocene deposits within the Hungry Hollow area consist principally of the Riverbank and Modesto
Formations together with remnants of the Red Bluff Formation. The Riverbank and Modesto Formations
comprise a complex sequence of unconsolidated channelssand gravels interbedded with overbank

silts and clays. Separation of Holocene alluvium from the Modesto and Riverbank Formations is commonly
difficult because of their similar lithologic characteristics and the absence of distinctive field markers.

The Red Bluff Formation overlies the Tehama Formation and consists primarily of thin, laterally extensive
pediment gravels deposited during the early to middle Pleistocene, with an age generally constrained
between approximately 1 Ma and 400 ka (Harwood &felley, 1985; Munk, 1993). Although traditionally
regarded as a regional marker separating Quaternary deposits from the Tehama Formation, Munk (1993)
demonstrated that many deposits previously mapped as Red Bluff in the Dunnigan Hills are not necessarily
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correlative with the type Red Bluff Formation, highlighting the importance of geomorphic position, soil
development, and geochronologic control for reliable stratigraphic correlation. Exposures assigned to the

Red Bluff Formation occur west of Hungry Helllong the Capay Hillk. i Qa L2 &aaAxoft S G KI

classified as Red Bluff Formation may indeedddated to Cache Creek gravels éimerefore, potentially
would be associated with alluvium or Modesto and Riverbank Formation.

As noted in Section 5.2.1, the Hungry Hollow and Dunnigan Hills are located within an area of active
Quaternary tectonic deformation (Unruh and Moores, 1992; Munk, 1993). Unruh and Moore®) (199
evaluated the structure and tectonics of the area. Munk investigateatigraphy geomorphology, soils,
and recent tectonics of the Dunnigan Hills and made several key findings. Figure 10 droa{193)
provides an illustration

1 Unruh and Moores (1992) interpreted the Dunnigan Hills anticline to be the surface expression of
an active, blind, eastergent thrust fault beneath the southwestern Sacramento Valley. Building
on this structural model, Munk (1993) concluded that upliftdalding of the present Dunnigan
Hills anticline likely initiated during the middle Pleistocene (approximatelg2l@@ka). Based on
geomorphic, stratigraphic, pedologic, and geochronologic evidence, Munk estimated
approximately 300 ft of total uplift rakive to the Sacramento Valley floor, corresponding to an
average uplift rate of approximately 0.0§802 inches per year.

1 The physiography of the Dunnigan Hills is characteristic of an asymmetric, gently southeast
plunging anticline, with the east limb dipping approximatet@ 4northeast, the west limb
dipping X3° southwest, and nearly horizontal beds occurring near the¢dals. The southeast
plunge is geomorphically significant because it is expressed by a progressive decrease in
anticline crest elevation accompanied by a systematic decrease in drainage density. Munk
interpreted these relationships to indicate southwartpagation of uplift and folding through
time, with the northern Dunnigan Hills having experienced a longer period of uplift and erosion
than the southern part of the structure.

1 Uplift and folding of the Dunnigan Hills resulted in extensive drainage reorganization through
stream piracy. Munk concluded that the South Fork of Bird Creek formerly drained areas now
captured by the North Fork of Oat Creek, and that the South ForktoEf@ak formerly flowed
into Hungry Hollow before being diverted into the present Oat Creek drainage. Oat Creek also
captured several wedtmb tributaries that formerly drained toward Hungry Hollow but now
flow eastward to the Sacramento Valley. Basedasrace chronology and geomorphic
relationships, these drainage reorganizations occurred during the late Pleistocene to early
Holocene. The resulting stream piracy progressively reduced the contributing drainage area to
Hungry Hollow while increasing draige toward the Sacramento Valley, illustrating how
tectonic uplift and associated erosion reorganized watershed boundaries during growth of the
Dunnigan Hills anticline.
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Figure 10. Drainage pattern and watershed boundaries for Bird Creek and Oat Creek in the Dunnigan
and Rumsey Hills.

FigurelO. Evidence of stream piracy in the Hungry Hollow and Dunnigan Hills area (source: Munk)

5.2.3Pliocend5.3 to 2.58Ma)

The Pliocene climate was generally warmer and wetter than the succeeding Pleistocene, supporting
extensive woodlands, riparian forests, and wetlands throughout the Sacramento Valley. Regionally, late
Miocene to Pliocene marine regression, combined withticwed uplift of the Coast Ranges and infilling

of the Sacramento Basin, transformed shaHmarine and estuarine environments into terrestrial fluvial

and alluvial systems. In Yolo County, this transition is represented by deposition of the Tehamadfgrmati

a thick sequence of fluvial, floodplain, and allu¥al sediments that are well exposed west of Esparto.
Volcanism associated with the ancestral Cascade volcanic arc supplied abundant volcaniclastic sediment
to the basin and produced widespread teptdeposits, including the Putah Tuff Member of the Tehama
Formation near the close of the Pliocene; volcanic activity continued into the early Pleistocene with
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emplacement of the Sutter Buttes volcanic complex. Throughout this period, continued motion along the
San Andreas transform system produced regional transpressional deformation, promoting uplift of the
Coast Ranges, subsidence of the Sacramento Basimpragdessive isolation of the Sacramento Valley
from marine influence.

The Tehama Formation is a thick, nonmarine sequence of alplaial floodplain, and fluvial deposits
consisting predominantly of silts and clays interbedded with laterally discontinuous fluvial channel sand
and gravel deposits. Sediments are typicabijyepgreen, gray, tan, and yellowish gray in color and are
generally considered to be late Pliocene to early Pleistocene in age (approximately 3.5 to 1 Ma), although
deposition locally began during the latest Miocene. For hydrogeologic characterizatiod etteana
Formation is commonly divided into upper and lower hydrostratigraphic units based on groundwater
salinity and aquifer properties rather than lithostratigraphy.

The upper Tehama Formation extends from the base of the overlying Quaternary alluvium to depths
approaching 1,500 feet below mean sea level beneath portions of the ceeatiain of theYolo Subbasin

and contains much of the principal freshwategaring aquifer system, including the deep and shallow
sandy aquifer units identified by LSCE (2004). The lower Tehama Formation is generally defined by the
hydrochemical transition to increasiygsaline groundwater below the freshwater boundary. This interval
extends to depths approaching 3,000 feet below mean sea level and contains additional, laterally
discontinuous fluvial sand bodies identified by LSCE (2004), although it is not commonbpee\fer
groundwater production because of increasing groundwater salinity.

In the Hungry HollogDunnigan Hills area, the Tehama Formation underlies the Quaternary alluvium and
exerts a primary control on aquifer distribution, groundwater occurrence, and regional groundwater flow.
Structural deformation associated with the actigirowing Dunnigan Hills anticline has locally folded and
uplifted the Tehama Formation, influencing the geometry and continuity of wiagaring sand bodies,
groundwater gradients, and the hydraulic connection between the Tehama Formation and overlying
Quaternary alluvial deposits. Compressional deformation associated with growth of the Dunnigan Hills
anticline likely modified the hydraulic properties of the Tehama Formation by locally compacting fine
grained deposits, increasing hydraulic anisotropy, datbrming the geometry and continuity of fluvial
sand bodies. In addition, folding and associated faulting may have created localized barriers or conduits
to groundwater flow, resulting in greater hydrogeologic compartmentalization than would be expected i
an undeformed alluvial sequence.

The Putah Tuff Member of the Tehama Formation is a-figay to white, vitric, pumiceous asghll tuff
containing abundant glass shards with hypersthene and hornblende phenocrysts-(8ajeieki, 1976).

The unit is approximately 3¢3.4 Ma and forms a tarally persistent outcrop along the southwestern
margin of the Sacramento Valley from the Capay Hills southward to Vacaville. Because of its distinctive
mineralogy, widespread distribution, and webnstrained age, the Putah Tuff Member serves as an
important regional chronostratigraphic marker for correlating the Tehama Formation and constraining
the timing of late Cenozoic deformation and basin evolution (S¥viegicki, 1976; Harwood and Helley,
1987). In the Hungry Hollayunnigan Hills area, the PutaTuff Member provides a key time
stratigraphic datum demonstrating that uplift and folding of the Dunnigan Hills anticline occurred well
after deposition of the Tehama Formation. Munk (1993) concluded that uplift associated with the blind
eastvergent thust underlying the Dunnigan Hills initiated during the middle Pleistocene (approximately
0.4 to 0.2 Ma), indicating that more than 3 million years elapsed between deposition of the Putah Tuff
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Member and the onset of tectonic deformation. The Putah Tuff Member provides a critical geologic
benchmark for reconstructing the late Cenozoic tectonic and geomorphic evolution of the Hungrydollow
Dunnigan Hills area.

5.3Well Construction Reports and Geophysical Data

Wellsand boreholesave been drilled in Yolo County since the early 19b0addition DWR and YSGA
have collected geophysical data via Airborne Electromagnetic (AEM) and towed transient
electromagnetic (tTEMhethodsin Hungry Hollovsince 2020Figurell shows the locations of the
WCRs and geophysical data that has been collected within Hungry Héllé¥ell Completion Reports
(WCRshave beerdocumentedwithin the Hungry Hollow arefiom the early 1900s to 202DWR and
YSGA have collecteder 76 miles ofgeophysical datan Hungry HollowThis data collectively provides
valuable information on théelow ground geologic and hydrogeologicucture of theunsaturated zone
and saturated zone (i.e. aquifdl)K I G & ay Qi LINB@A2dzate | @FAtlFotS 6KS
GSP. Section 5.8 discusses more detailed informatiaine data and our current understanding of the
Hungry Hollow aquifer system.
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Figurell Data collection efforts in Hungry Hollow.
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5.4Groundvater Elevations

Groundwater elevations (i.e. groundwater levels) within Hungry Hollow are known to fluctuate over
time depending on precipitation, groundwater recharge, and groundwater extraction patterns. Figure 12
shows the Fall 2022 and Fall 2024 groundwater elevatioriours and well completion depth elevations
(total depth ofwellgboreholes converted to elevatiorelative to mean se&vel)in Hungry HollowBy
comparing the Fall 2022 and Fall 2024 grwater elevationcontours to thewell completion depth
elevations, we catdentify whichwells are sensitive or vulnerable stark changes in groundwater
elevationsduring droughtsFall 2022 marked the trough of groundwater level declines during the most
recent drought. Water level declines in Fall 2022 resulteal fiewshallow domestic welléas shown by

the well canpletion depth elevations)primarily located in the northwest section of tkingry Hollow
lowering their pumps or going dfpased on data provided dgndowrers in the area)Since Fall 2022,
water levels in the southern half of tHéungry Hollowoseover 50feet in some areabetween Fall

2022 and Fall 2024 indicating a strong recovery from the drought.

Figure 13 shows the Fall 2022 and Fall 2024 groundwater elevation contours relative to the change in
groundwater elevation at each well location. The smallest change in groundwater elevation between

Fall 2022 and Fall 2024 occurred near Cache Creek, €st, @nd within the Dunnigan Hillshereas

the most substantial changes occurred within the center of area, especially west of County Road 85 near
County Road 15. Areas with the greatest chainggoundwaterelevationsare the most sensitive to
fluctuations in precipitation, groundwater recharge, and groundwater extractiwgividual

groundwater well hydrographs can be foundAttachment D

Hungry Hollow Projects Implementation White Paper 38



Fall Groundwater

Elevation,
2022 and 2024

Legend

[] working Group Boundary

-amsl)

—— Fall 2024 Elevation (ft

--=--- Fall 2022 Elevation (ft-amsl)

Well Depth Elevation (ft-amsl)

O 200 - 350
o 0-200

-600 to -200

1mi

Groundwater Agency

YSGA

June 2026

+ Yolo Subbasin

Figurel2. Fall 2022 and 2024 groundwater elevation contours and well depths.
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5.5 Water Quality

The YSGA currently relies on water quality data provided by the State Water Resources Control Board
Division of Water Quality database known as the Groundwater Ambient Monitoring and Assessment
(GAMA) Program. The data collected and maintained through@AMA Program also includes data

from other state and federal agencies, including Regional Water Boards, Department of Water
Resources, Department of Pesticide Regulations, U.S. Geological Survey, and Lawrence Livermore
National Laboratory, University @A and CA State University, and cooperating local water agencies and
well owners. The Yolo Subbasin GSP established sustainable management criteria (SMC) for total
dissolved solids (TDS), which includes a minimum threshold (MT), measurable objectivan@i@at
constitutes an undesirable result to occur when there is a measurable degradation of groundwater
guality. At this time, no other constituent has had sustainable management criteria established to
measure degradation of water quality. However, YS@H track water quality trends for arsenic, boron
hexavalent chromium, and nitrate (as N), in addition to TDS, as they are commonly present in
groundwater throughout the subbasin either due to being naturally occurring or because of agricultural
activities.

Historical groundwater quality data is availabtet2 wells within the Hungry Hollow. TabBgprovides a
summary of the data at eachell. Figurel4through 18 shows maximum concentration observeddan
associated sample collection ddta arsenicporon, hexavalent chromium, nitratgnd TDS
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Table3. Groundwaterquality summary aGAMAwells.

GAMA Well ID Constituent Sample Year Rang Minimum | Maximum| Average
10NO1WO02P001M Arsenic (ug/L) 1981-1981 0.0 0.0 0.0
Arsenic (ug/L) 19811981 0.0 0.0 0.0
10NO1WO02Q001M Bgron (mg/L) 19701983 0.4 0.6 0.5
Nitrate as N (mg/L) 19701970 15 15 15
TDS (mg/L) 19701983 220.0 236.0 229.7
Boron (mg/L) 19581965 0.3 0.4 0.3
10NO1WO04D001M Nitrate as N (mg/L) 19581965 0.8 1.2 1.0
TDS (mg/L) 1962-1965 296.0 318.0 305.0
Arsenic (ug/L) 19811981 0.0 0.0 0.0
10NO1WO06L001IM Boron (mg/L) 1981-1981 0.3 0.3 0.3
TDS (mg/L) 1981-1981 386.0 386.0 386.0
Arsenic (ug/L) 1981-1981 0.0 0.0 0.0
10NO1W23B002M Boron (mg/L) 1981-1981 2.5 2.5 2.5
TDS (mg/L) 1981-1981 495.0 495.0 495.0
Boron (mg/L) 1961-1965 0.1 0.2 0.2
10NO2W01M001M Nitrate as N (mg/L) 1961-1965 1.2 2.1 1.7
TDS (mg/L) 1962-1965 266.0 291.0 274.3
Boron (mg/L) 19711983 0.1 0.1 0.1
10NO2WO01M002M Nitrate as N (mg/L) 1971-1971 3.4 3.4 3.4
TDS (mg/L) 19711983 270.0 330.0 300.0
Arsenic (ug/L) 19531953 0.0 0.0 0.0
10NO2W14A001M Boron (mg/L) 19531960 0.5 15 1.3
Nitrate as N (mg/L) 19531960 1.0 1.3 1.1
Arsenic (ug/L) 1981-1981 0.0 0.0 0.0
11NO1W18F001M Boron (mg/L) 1981-1981 1.1 1.1 1.1
TDS (mg/L) 1981-1981 559.0 559.0 559.0
Arsenic (ug/L) 1981-1981 0.0 0.0 0.0
11NO02W12K001M Boron (mg/L) 1981-1981 0.2 0.2 0.2
TDS (mg/L) 1981-1981 409.0 409.0 409.0
11NO2W14H001M TDS (mg/L) 1981-1981 266.0 266.0 266.0
Arsenic (ug/L) 19811981 0.0 0.0 0.0
11NO2W35E002M Boron (mg/L) 1981-1981 0.2 0.2 0.2
TDS (mg/L) 1981-1981 282.0 282.0 282.0
11NO2W35E003M Boron (mg/L) 1981-1981 14 1.4 1.4
TDS (mg/L) 1981-1981 442.0 442.0 442.0
Boron (mg/L) 19571965 0.1 0.3 0.2
11NO2W35J001M Nitrate as N (mg/L) 1957-1965 3.8 7.0 5.0
TDS (mg/L) 19621965 296.0 306.0 301.0
AGWO080018758DOM | Nitrate as N (mg/L) 2021-2023 4.5 4.6 4.6
AGW08001875DIBB Nitrate as N (mg/L) 2021-2023 0.1 18.5 9.0
AGWO08002225WEL1 | Nitrate as N (mg/L) 2022-2023 0.1 0.3 0.2
Arsenic (ug/L) 20192022 3.1 4.5 3.8
CA5700730 001 00L Hfaxavalent Chromium (ug 20162022 10.0 10.0 10.0
-~ Nitrate as N (mg/L) 20162025 0.1 0.4 0.3
TDS (mg/L) 20162016 393.0 393.0 393.0
Arsenic (ug/L) 2021-2025 9.3 64.0 15.1
CA5700730 008 008 Hfaxavalent Chromium (ug 20222025 10.0 10.0 10.0
- - Nitrate as N (mg/L) 2022-2025 0.1 1.2 0.3
TDS (mg/L) 2022-2022 503.0 503.0 503.0
CA5700737_001_001 | Nitrate as N (mg/L) 20192024 0.2 1.3 0.6
CA5700828 001 001 Nitrate as N (mg/L) 2002-2024 0.9 4.5 3.3
TDS (mg/L) 20202020 595.0 595.0 595.0
CA5700828_002_002 | Nitrate as N (mg/L) 20042006 0.0 2.5 1.0
CA5700828_003 003 | Nitrate as N (mg/L) 2007-2013 2.3 2.7 2.5
Arsenic (ug/L) 20242024 3.5 3.5 3.5
Road 13 D Boron (mg/L) 20242024 0.8 0.8 0.8
TDS (mg/L) 20242024 423.0 423.0 423.0
Arsenic (ug/L) 20242024 44.3 44.3 44.3
Road 13 M Boron (mg/L) 20242024 1.9 1.9 1.9
TDS (mg/L) 20242024 854.0 854.0 854.0
Arsenic (ug/L) 20242024 4.0 4.0 4.0
Road 13 S Boron (mg/L) 20242024 0.3 0.3 0.3
TDS (mg/L) 20242024 382.0 382.0 382.0
Arsenic (ug/L) 1981-2006 1.3 2.0 1.7
USGS38421412156110 Boron (mg/L) _ 19812006 2.3 2.5 2.4
Hexavalent Chromium (ug 20062006 7.3 7.3 7.3
Nitrate as N (mg/L) 20062006 13.0 13.0 13.0
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GAMA Well ID Constituent Sample Year Rang Minimum | Maximum| Average
TDS (mg/L) 1981-2006 495.0 584.0 539.5
Arsenic (ug/L) 19791979 2.0 2.0 2.0
USGS38425712156490 Boron (mg/L) ' 19791979 2.2 2.2 2.2
Hexavalent Chromium (ug 19791979 10.0 10.0 10.0
TDS (mg/L) 19791979 693.0 693.0 693.0
USGS38430312157240 Boron (mg/L) 19791979 1.6 1.8 1.7
TDS (mg/L) 19791979 570.0 605.0 587.5
Arsenic (ug/L) 19791979 1.0 1.0 1.0
USGS38432412200240] Boron (mg/L) 19791979 1.6 1.6 1.6
TDS (mg/L) 19791979 314.0 316.0 315.0
Arsenic (ug/L) 1981-1981 5.0 5.0 5.0
USGS38441412156520]1 Boron (mg/L) 1981-1981 1.6 1.6 1.6
TDS (mg/L) 1981-1981 300.0 300.0 300.0
Arsenic (ug/L) 1981-1981 7.0 7.0 7.0
USGS38441612156250] Boron (mg/L) 19701981 0.5 0.6 0.5
TDS (mg/L) 1981-1981 236.0 236.0 236.0
USGS38442012159530 Boron (mg/L) 19791979 1.2 1.2 1.2
TDS (mg/L) 19791979 338.0 338.0 338.0
Arsenic (ug/L) 19791979 2.0 2.0 2.0
USGS38443912159150 Boron (mg/L) ' 19791979 0.5 0.5 0.5
Hexavalent Chromium (ug 19791979 10.0 10.0 10.0
TDS (mg/L) 19791979 318.0 318.0 318.0
Arsenic (ug/L) 1981-1981 3.0 3.0 3.0
USGS384439122005701 Boron (mg/L) 1981-1981 0.3 0.3 0.3
TDS (mg/L) 1981-1981 386.0 386.0 386.0
USGS384439122023001 Boron (mg/L) 1971-1971 0.1 0.1 0.1
Arsenic (ug/L) 19811981 2.0 2.0 2.0
USGS38453512203120]1 Boron (mg/L) 1981-1981 0.2 0.2 0.2
TDS (mg/L) 1981-1981 282.0 282.0 282.0
USGS38453512203330 Boron (mg/L) 1981-1981 1.4 1.4 1.4
TDS (mg/L) 1981-1981 442.0 442.0 442.0
USGS384812122023501 TDS (mg/L) 1981-1981 266.0 266.0 266.0
Arsenic (ug/L) 19791981 4.0 9.0 6.5
USGS38482212201020] Boron (mg/L) 19791981 0.5 1.1 0.8
TDS (mg/L) 19791981 388.0 559.0 473.5
Arsenic (ug/L) 19811981 5.0 5.0 5.0
USGS384858122020001 Boron (mg/L) 1981-1981 0.2 0.2 0.2
TDS (mg/L) 1981-1981 409.0 409.0 409.0
Arsenic (ug/L) 20062006 1.3 1.3 1.3
Boron (mg/L) 20062006 2.3 2.3 2.3
WSACL5 Hexavalent Chromium (ug 20062006 6.0 6.0 6.0
Nitrate as N (mg/L) 2006-2006 13.0 13.0 13.0
TDS (mg/L) 20062006 584.0 584.0 584.0
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Figure 14 shows that twaellshave experienced an exceedance of the Maximum Contaminant Level

6al/ [0 2F wmn x3Ik[ F2NI FNESYAO Ay GKS tlad ¥So &SI N
stable in well oxygenated (oxic) groundwater conditions, but in deeper aquifers wiherexlygen

(reducing) conditions may exist, extraction of groundwater that contains sulfide minerals or dissolved

iron may result in elevated concentrations of arsenic.

Figure 15 shows that several wells at one point in time had boron concentrations above the Notification

Level (NOL) of 1 mg/L. Some landowners in the Working Group have noted what concentrations of

boron they have experienced in their wells throughout the&NBS I @ LG Q& AYLRNIFyd G2 Yy
ISYSNIrffe LINBaSyid Ay GKS |1jdzA FSNJ G KNRdzZaAK2 dzi | dzy 3N
location, depth, or presence of naturally occurring boron within the aquifer. Generally, boron is found

within wellsnear Cache Creek, shallow wells where excessive quantities of boron are applied to the soil

that has leached through the soil zone over time, or from geologic materials naturally containing boron

that has dissolved into the groundwater. Boreasfound in some wells in 1981 near county roads 15B

and 12A, and in 2024 near county road 13. Boron was likely found in these wells due to possible

excessive application of boron to the soil or naturally occurring boron in groundwater from geologic

materiak.

Figure 16 shows that three wells have experienced an exceedance of the MCL of 10 mg/L fofasitrate
N). Nitrate is a common component of fertilizer that is applied to soils and overapplication of fertilizers
that may negatively impact groundwateXitrates are closely monitored and regulated by the State
Water Resources Control Board through the Irrigated Lands Regulatory Program (ILRP).

Figure 17 shows that only one well sampled had detectable hexavalent chromium present, but it was
less than the MCL of 10 pg/L.

Figure 18 shows that no wells sampled had TDS concentrations greater than the MT of 1,000 mg/L and
only one well sampled has TDS concentration greater than the MO of 750 mg/L in 2024.
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Figurel4. Historic groundwater quality forsenic in Hungry Hollow.
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Figurelb. Historic groundwater quality fdBoron in Hungry Hollow.
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Figurel6. Historic groundwater quality fadexavalentChromium in Hungry Hollow.
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Figurel?. Historic groundwater quality faxiitrate (asN) in Hungry Hollow.
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Figurel8. Historic groundwater quality fofotal DissolvedSolids (TDS) in Hungry Hollow.
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5.6Land Us& CropChange

Figuresl9through21 show land uselata from Landi@or 2008 2016, and 2024 and how it has changed
over time.Themost notable difference has been the expansionreé cropson previously cropped land
andplanting ofcrops on lands westnd easbf I-505andthe western portion of Oat Credkat was
previouslyresident nonvegetationon uncropped landTable4 shows the percent change from 2008 to
20240f each crop typeFiguresl9through21 and Tablet illustrate a pronounced shifin Hungry

Hollow (and inCalifornia agriculturén generalbetween2008 and 2024, with a stark pivot from lower
value, more flexible field and forage crops toward highalue perennial specialtie¥his mirrors

broader industry trends in the Sacramento Valley, where farmers converted land primarily to almonds,
walnuts, and wine grapes during periods of strong export demand and elevated prices, as these
perennials delivered superior returns per acmrgpared to watefintensive alfalfa (tied to dairy feed) or
commodity grains. Yolo County's 2024 crop report reinforces this pattern, with almonds rising to the top
commodity by value despite overall county production value declining 8.6%, alongside gineyar
removals due to contract shortages and softer grape pricesking forward, moderatgo longterm
pressures are likely tievel out orpartially reverse these expansioas global supply growth and input
costsrise andin turn, further stresggrowermargins This is consistent with grower feedbagatovided to
YSGA stafh the last year

Table4. Landuseand cropchange betweer2008 and 2024.

Crop 2008(acres)| 2024 (acres)| % Change
Alfalfa 5,461 1,096 -80%
Tree Crops 2,727 11,416 319%
Misc. grain and hay 7,900 6,245 -21%
Idle 1,051 1,960 86%
Mixed pasture 516 518 0%
Annual Crops 4,458 3,102 -30%
Vineyards 3,432 5,619 64%
Native Vegetation | 24075 19,663 -18%
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Figurel9. 2008 land use in Hungry Hollow
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