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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 out of every 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 declines have resulted in a loss of groundwater in storage between 2014 ς 2024 of ~6,600 AFY. 

!ƭǘƘƻǳƎƘ ǘƘŜǊŜΩǎ ōŜŜƴ ŀ омф҈ ŜȄǇŀƴǎƛƻƴ ƻŦ ǘǊŜŜ ŎǊƻǇǎ ƛƴ IǳƴƎǊȅ Iƻƭƭƻǿ between 2008 and 2024, the 

total applied water demand in Hungry Hollow has only increased by 7% during that same period. To 

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 building upon historical 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 during droughts 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 savings with significant added benefit compared to the status quo. 

EXECUTIVE SUMMARY 
The Hungry Hollow Project Implementation White Paper outlines a community-driven, collaborative 

approach to addressing long-standing flooding, erosion, and groundwater sustainability challenges in 

the Hungry Hollow watershed, located north of Esparto in Yolo County. 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 droughts, which 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 erosion challenges. 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 document focuses on the hydrogeologic conceptual model, examining the area's geology, 

hydrology, groundwater conditions, water quality, land use and crop conversions, water 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 Groundwater Working Group for the Hungry Hollow 

area. Formed in 2025 as an ad-hoc advisory body to the Yolo Subbasin Groundwater Agency (YSGA), the 

Working Groupτcomprising local landownersτhas identified, prioritized, and recommended six 

voluntary projects and management actions to increase groundwater recharge, reduce pumping 
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through conjunctive use, improved land management, voluntary pumping reduction during droughts, 

and mitigation of flood 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 prioritized projects are summarized below: 

¶ Hungry Hollow Winter On-Farm Recharge: Utilizing existing canal infrastructure to spread 

winter surface water on up to 6,000+ acres of agricultural land (planning-level benefit estimated 

as 4,000 acre-feet per year (AFY) direct recharge). 

¶ Oat Creek Trickle Flow Recharge: Slow diversion of water into Oat Creek for bed infiltration 

(planning-level benefit estimated as 20 AFY direct recharge). 

¶ Increase Conjunctive Use: Connecting groundwater-irrigated lands (potential ~2,500 acres) to 

surface water delivery for in-lieu recharge (planning-level benefit estimated as 3,300 AFY in lieu 

recharge). 

¶ Voluntary Land Conversion and Water Management Practices: Cover cropping, soil health 

improvements, and related practices on ~3,300 acres (planning-level benefit estimated as 3,100 

AFY reduced applied water/improved infiltration). 

¶ Fox Canyon Slough Stormwater Capture and Recharge: Culvert maintenance, regulating pond, 

bank benching, and capture features (planning-level benefit estimated as 90 AFY direct 

recharge). 

¶ Western Hills Erosion Management and Flood Managed Aquifer Recharge: Rock dams, 

sediment traps, basins, and cover cropping to reduce runoff and capture flows for recharge 

(planning-level benefit estimated as 300 AFY direct recharge). 

Collectively, the portfolio offers approximately 11,000 AFY in recharge benefits (range: 5,400ς21,800 

AFY), sufficient to offset modeled groundwater storage deficits in the area while providing substantial 

co-benefits including reduced flood damage (historically estimated at $16.80ς$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 for on-farm and 

Oat Creek recharge using existing infrastructure, while advancing planning, design, permitting, and 

funding for the other projects (Conjunctive Use, Land Management Practices, Fox Canyon, and Western 

Hills). Funding will need to combine landowner contributions, local agency support (YSGA, YCFCWCD, 

Yolo RCD, and Center for Land-Based Learning), and external grants to advance projects. Success 

depends on continued 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 long-term cost savings and benefits, significantly outperforming the status 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, landowners, and stakeholders 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 data-driven process undertaken in the Hungry Hollow area to identify, prioritize, and 

advance specific projects and management actions consistent with the GSP. 

Hungry Hollow, a ~49,620-acre 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 Hungry Hollow Groundwater Working Groupτestablished 

in 2025 following years of engagement via the earlier Hungry Hollow Sustainability Committeeτ

landowners, YSGA staff, and partners (including West Yost Associates, Consero Solutions, Yolo County 

Resource Conservation District [Yolo County RCD], and Center for Land-Based 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 (Sections 3ς4), project selection process (Section 6), detailed project 

descriptions and benefits (Section 7), and implementation and funding strategies (Section 8). Attachments 

provide supporting documents, including the Engagement Strategy, Charter, geologic cross-sections, 

groundwater hydrographs, and project ranking details. 

The recommendations herein support proactive, voluntary, multi-benefit actions that enhance 

groundwater sustainability, reduce flood and erosion risks, and sustain the productive agricultural 

economy of Hungry Hollow while respecting private property rights and 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.   



 

Hungry Hollow Project Implementation White Paper 4 

 

Figure 1. YSGA Management Areas and Member Entities.
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2. HUNGRY HOLLOW AREA 

2.1 Physical Setting 

The Hungry Hollow Groundwater Working Group (Working Group; Figure 2) contains ~49,620 acres 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 boundary that delineates Hungry Hollow was agreed upon by the Working Group members 

to reflect the extend of land that is either contained within the Goodnow Slough (i.e. Hungry Hollow) 

watershed, Yolo County Flood Control and Water Conservation District (YCFCWCD) service area, or lands 

that are managed by Working Group members. Vegetative cover on the hills typically is made up of non-

native grasses and scattered oaks while in the lower hills, dryland barley and wheat is grown and natural 

cover is largely absent. Irrigated land makes up 60% (based on 2024 land use and crop data) of the area 

and is primarily located on the valley floor. The Goodnow Slough is the largest natural channel in the area 

that transports water and sediment from the hills to the valley floor floodplain during storms that result 

in a άflashyέ hydrologic system. The Goodnow Slough extends into the Capay Hills and drains ~32,900-

acres of land.  
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Figure 2. Hungry Hollow watershed. 
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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 

ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ǳǇǇŜǊ tƭŜƛǎǘƻŎŜƴŜ ƴƻƴπƳŀǊƛƴŜ ǎŜŘƛƳŜƴǘŀry deposits which consist of silt, clay, silty 

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 

erodŜŘ ŀƴŘ ƛǎ ŘƛǎǘƛƴƎǳƛǎƘŜŘ ōȅ ǇƻƻǊƭȅ ǎƻǊǘŜŘΣ ǊŜŘŘƛǎƘπōǊƻǿƴ ǎŀƴŘǎ ŀƴŘ ƎǊŀǾŜƭǎ ŀƴŘ ƳƛƴƻǊ Ŏƭŀȅ ōŜŘǎΦ ¢ƘŜ 

lower watershed is overlain by Pleistocene and recent alluvial fan deposits. Soils vary widely throughout 

the lower watershed. The proportion of silts and clay increase 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 sand and gravel. 

aƻǎǘ ƻŦ ǘƘŜ ǎƻƛƭǎ ƛƴ IǳƴƎǊȅ IƻƭƭƻǿΩǎ ǾŀƭƭŜȅ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ /ƭŀǎǎ L ǎƻƛƭǎ (i.e. highest-quality agricultural 

lands, featuring deep, well-drained profiles with very few limitations for crop production) with few 

restrictions for agricultural use. For detailed description of soils within the area, see the GSP (YSGA, 

2022) or Hungry Hollow Watershed Stewardship Plan (Stewardship Plan, 2011). Figure 3 shows the soils 

map provided in the Stewardship Plan.
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Figure 3. Hungry Hollow watershed soil types (source: Stewardship Plan). 
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2.3 Agriculture 

¢ƘŜ /ŀƭƛŦƻǊƴƛŀ 5ŜǇŀǊǘƳŜƴǘ ƻŦ /ƻƴǎŜǊǾŀǘƛƻƴΩǎ ό5h/ύ CŀǊƳƭŀƴŘ aŀǇǇƛƴƎ ŀƴŘ aƻƴƛǘƻǊƛƴƎ tǊƻƎǊŀƳ όCaatύ 

ǇǊƻŘǳŎŜǎ ƳŀǇǎ ŀƴŘ ǎǘŀǘƛǎǘƛŎŀƭ Řŀǘŀ ǳǎŜŘ ŦƻǊ ŀƴŀƭȅȊƛƴƎ ƛƳǇŀŎǘǎ ƻƴ /ŀƭƛŦƻǊƴƛŀΩǎ ŀƎǊƛŎǳƭǘǳǊŀƭ ǊŜǎƻǳǊŎŜǎΦ 

Agricultural land is rated according to soil quality and irrigation status; the best quality land is called 

Prime Farmland. The maps are updated approximately every two years with the use of GIS data, public 

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 classifications. To most accurately represent the Natural 

Resource Conservation Service (NRCS) digital soil survey, soil units of one acre or larger are depicted in 

Important Farmland Maps. Hungry Hollow Watershed Stewardship Plan (Stewardship Plan; 2011) 

describes in more detail the farmland shown on Figure 4. 
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Figure 4. 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 YCFCWCD requested the California State 

Division of Soil Conservation to make a reconnaissance investigation of the Hungry Hollow area. This study 

was completed in November 1966 (NYSCD & YCFCWCD, 1966) and found that the 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/acre. Assuming flood protection of 10% of the area, it was estimated that the same 

cost in flood damages could be offset by implementing projects that used land treatment and structures 

in sloughs to implement this level of flood protection. Figure 5 shows the areas where in 1966 flooding 

was known to occur. 

In 1971, NYSCD and YCFCWCD prepared the Hungry Hollow Watershed Work Plan document (NYSCD & 

YCFCWCD, 1971). This document identified that flooding occurs in the Hungry Hollow watershed in 2 out 

of 3 years and typically occurs within the months of December, January, and February. Historical flooding 

can impact up to 10,500 acres and has resulted in significant agricultural losses. Frequent flooding delays 

early spring planting, impacts farming operations, and damages roads. Figure 6 shows the potential areas 

that could be impacted by flooding within the 100-year flood zone as designated by FEMA. When 

comparing Figure 5 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 

IǳƴƎǊȅ Iƻƭƭƻǿ {ƻƛƭ /ƻƴǎŜǊǾŀǘƛƻƴ 5ƛǎǘǊƛŎǘ όII{/5ύ ǿŀǎ ŦƻǊƳŜŘ ƛƴ мфртΦ II{/5Ωǎ ǇǳǊǇƻǎŜ ǿŀǎ ǘƻ ŎƻǊǊŜŎǘ 

flooding issues within the watershed. HHSCD was responsible for designing and installing a flood 

conveyance system. This mandate presented 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). In 1961, the HHSCD was 

combined with the NYSCD for greater operating efficiency (NYSCD & YCFCWCD, 1971). 
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Figure 5. Flood areas identified in 1966 (source: NYSDC & YCFCWCD). 
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Figure 6. 100-year flood zone areas and identified flood areas by stakeholders in 2011 (source: Stewardship Plan). 
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3. COMMUNITY PARTNERSHIP 
This White Paper builds on an extensive history of community collaboration, data collection, and 

analysis conducted in Hungry Hollow since the 1960s, when the community first started documenting 

flooding and erosion issues. The Hungry Hollow community worked with the NYSCD and YCFCWCD to 

document flooding and erosion issues that occurred between the 1960s and 1970s. The Hungry Hollow 

community then worked with the Yolo RCD in the 2000s to develop the 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 Hungry Hollow Sustainability Committee in response to these long-term 

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 course of six years (2021 ς present), the YSGA 

and the Hungry Hollow community met 19 times to review data and identify, prioritize, and attempt to 

make progress to implement 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 total) to help support ongoing efforts to address identified challenges in Hungry Hollow. 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴǎ ŘŜǎŎǊƛōŜ ǘƘŜ ƘƛǎǘƻǊȅ ƻŦ ¸{D!Ωǎ ǇŀǊǘƴŜǊǎƘƛǇ ǿƛǘƘ ǘƘŜ IǳƴƎǊȅ Iƻƭƭƻǿ ŎƻƳƳǳƴƛǘȅΣ 

including cooperative efforts to secure grant funding to support continued partnership, community 

engagement, data collection, and project implementation.  

3.1 Background 
The Hungry Hollow watershed has experienced annual flooding and erosion issues for decades (NYSCD & 

YCFCWCD, 1971) and has also been documented as a concern in the Hungry Hollow Watershed 

Stewardship Plan (Stewardship Plan; 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 

Stewardship Plan in 2011 and documented the following resource concerns: 

Erosion: Rangeland, Farmland (agricultural runoff) 

Water Quality and Water Resources: Flooding, Drainage, Sediment, Groundwater, Surface 

Water, Conservation 

Land Use: Agricultural land protection/conservation, Private property rights 

Wildlife and Wildlife Habitat: Beneficial wildlife, Harmful wildlife, Habitat needs, 

Endangered/Threatened Species 

Invasive Vegetation: Rangeland, 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 erosion were identified as a major concern. Most of 

the members of the Stakeholders Group had an interest in improving land management practices to 

increase water infiltration and slow stormwater flows, as well as coordinating management of 

stormwater flows through existing water channels.  

The Stewardship Plan establishes goals and associated objectives to guide voluntary action by 

landowners. The goals and objectives documented in the Stewardship Plan and current progress to date 

are shown below in Table 1. 
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Table 1. Hungry Hollow Watershed Stewardship Plan progress since adoption. 

Category Item ID Description Status 

Erosion & 
Sedimentation 

GOAL 1 Manage watershed lands to minimize unnatural rates of erosion and sedimentation   
Objective 1.1 Reduce streambank instability and erosion in the foothills Not Started 
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 Ongoing. Occurs within YSGA process. 

Water Supply & 
Stormwater 

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 
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 

Water Quality 

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 
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 

Habitat & Wildlife 

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 
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 nonȤnative invasive vegetation Individual landowner progress 

Sustainable Agriculture 

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 
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 production Individual landowner progress 

Stakeholder 
Collaboration 

GOAL 6 Promote a watershed approach for decisions involving Hungry Hollow by supporting communication and collaboration 
among all stakeholders   

Objective 6.1 
Support an open forum for meaningful discussion of issues concerning the watershed including publicȤprivate land 
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 assumed the Yolo RCD, in 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 decided the next step was to 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 second dry year and limited surface water supply 

availability.  

YSGA staff reached out to Yolo RCD and members of the original Stakeholders Group in 2026 to obtain 

information on what progress has been made based on the Stewardship Plan. Individual 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 Stewardship Plan and there has been no specific work plan with timelines, 

responsibilities, resource needs, and success criteria defined for any current awareness activities. Lack of 

funding to support Yolo RCD was cited as one of the reasons why ǇǊƻƎǊŜǎǎ ƘŀǎƴΩǘ ōŜŜƴ ƳŀŘŜ ǘƻ ǘƘŜ 

degree envisioned in the Stewardship Plan. Considering 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 implementation of specific 

projects described in Sections 7 and 8 which will have clear success criteria defined as the projects 

advance from the piloting stage to implementation. 

In summary, concerns within the Hungry Hollow area have evolved over the years ranging from: 

¶ flooding and erosion issues in the 1970s 

¶ flooding, erosion, water quality, water resources, land use, wildlife and wildlife habitat, invasive 

vegetation, and native vegetation in the 2000s 

¶ declining groundwater levels, lowering of pumps, and wells going dry in the 2020s 

3.2 Working Group Outreach Activities 
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 the Working 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 groundwater sustainability.  

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 generally in decline because of a second dry year and 
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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 concerns. Some landowners vocalized interest in 

recommending Yolo County impose a groundwater well moratorium on new irrigated lands. The YSGA 

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 community meeting and established the Hungry Hollow 

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

¶ Collect data 

¶ Understand groundwater challenges 

¶ Identify and promote sustainable water-use practices  

¶ Advise local agencies regarding implementation of SGMA 

In January 2022, the Hungry Hollow community submitted 23 unique comment letters on the draft Yolo 

Subbasin GSP, required 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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Table 2. YSGA support 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. 
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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 ï 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 ï April 2025 
Committee Meetings ð 

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 ð 

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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3.2.1 Engagement Strategy Development 
In 2025, YSGA staff worked with Hungry Hollow landowners to develop an Engagement Strategy, 

included as Attachment A to this White Paper. This Engagement Strategy, approved by the YSGA 

Executive Officer on October 23, 2025, established the formal framework to collaboratively develop and 

facilitate the 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 projects and management actions to 

advance the Yolo Subbasin GSP in the Hungry Hollow area.  

Purpose 

The Engagement Strategy guides the community engagement processes to ensure Hungry Hollow 

landowners and interested parties (defined as existing landowners, growers, and residents per the 

Board-approved Charter as described below in Section 4) provide feedback to directly inform 

recommendations concerning projects and management actions. This collaborative approach draws 

upon the model successfully employed in the development of the 2011 Hungry Hollow Watershed 

Stewardship Plan. 

Goals and Objectives 

The Engagement Strategy contained four primary phases with specific, time-bound objectives: 

¶ Phase 1 (Completed): Solicitation and incorporation of initial landowner and stakeholder 

feedback on proposed prioritization criteria and lists of implementation options (June and 

September 2025). 

¶ Phase 2 (Completed): Development 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 included YSGA Board of Directors approval of the Charter 

on September 15, 2025, issuance of applications for Working Group appointments, and final 

Board approval of appointments in November 2025. 

¶ Phase 3 (Completed): Review and ranking of projects and management actions by the Working 

Group, culminating in YSGA Board of Directors approval of recommended rankings in November 

2025 and initiation of further development of the top five priorities. 

¶ Phase 4 (Ongoing / Forward-Looking): 

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 and YSGA Board of Directors feedback 

cycles targeted for late winter through late spring 2026, with anticipated YSGA Board of 

Directors approval in late spring 2026. 

o Coordination regarding integration with overlapping YSGA Management Area Committees. 

o 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 commencing on-the-ground implementation of selected projects. All 

actions remain subject to ultimate oversight and approval by the YSGA Board of Directors. 
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4. GOVERNANCE 

4.1 Charter 
Leading up to September 2025, the YSGA worked with members of the Hungry Hollow Sustainability 

Committee to develop a charter to establish the new Working Group. The YSGA established the Working 

Group is an ad-hoc advisory 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 Board of Directors on September 16, 

2025. It serves solely in an advisory capacity and possesses no independent authority to bind YSGA to 

any specific action or decision made by the Working Group. 

Goals 

The Working Group goals are: 

¶ 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. 

¶ 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 implementation of 

projects, and respect public and private property rights. 

Composition and Appointment 

The Working Group consists of up to 11 voting members, all appointed by the YSGA Board of Directors. 

¶ Ten members may be Hungry 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 non-irrigated landowner (<100 acres); 

o Small irrigated landowner (<100 acres); 

o Large non-irrigated landowner (>100 acres); 

o Large irrigated landowner (>100 acres); and 

o A grower or grazer who leases and actively manages land in the region. 

¶ 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 Board of Directors appoints members by majority vote at a noticed public meeting, after 
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considering public comment. The process is designed 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 Board of Directors until a successor is appointed, resignation, or 

removal (for cause, including insufficient attendance or disruptive behavior). Members must attend at 

least two-thirds of scheduled meetings to maintain good standing; failure to do so may result in removal 

and replacement by the YSGA Board of Directors. The YSGA Board of Directors may dissolve or cease 

support for the Working Group at any time. 

Responsibilities 

!ǎ ŀƴ ŀŘǾƛǎƻǊȅ ōƻŘȅΣ ǘƘŜ ²ƻǊƪƛƴƎ DǊƻǳǇΩǎ ǇǊƛƳŀǊȅ ŦǳƴŎǘƛƻƴǎ ŀǊŜ ǘƻΥ 

¶ Provide localized feedback and data on groundwater conditions in Hungry Hollow (water levels, 

quality, subsidence, interconnected surface water, dry wells, etc.); 

¶ Collaborate with YSGA on the identification, development, and prioritization of groundwater 

sustainability projects and management actions consistent with the GSP; 

¶ Advise on project details, funding applications, and sustainable financing; and 

¶ 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 supplant the YSGA Board 

of DirectorΩǎ ǳƭǘƛƳŀǘŜ ŘŜŎƛǎƛƻƴ-making authority. 

Meetings 

The Working Group meets at least bimonthly for 1ς2 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 conference call or video, provided hybrid capabilities 

ensure all participants can hear one another. Non-members may attend but have no voting rights. 

Meeting summaries are prepared and approved at subsequent meetings. YSGA provides broader 

updates to interested Hungry Hollow landowners to facilitate informal input. 

Decision-Making Process 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŎƘŀǊǘŜǊ ƭŀƴƎǳŀƎŜ ƎƻǾŜǊƴǎ ǘƘŜ ²ƻǊƪƛƴƎ DǊƻǳǇΩǎ ŘŜŎƛǎƛƻƴ ƳŀƪƛƴƎΥ 

¶ Quorum: Majority of members (e.g. 6 of 11). 

¶ 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. 

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

¶ Tie Votes: The matter is tabled for future consideration to seek greater consensus. 
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¶ Dispute Resolution: Conflicts are addressed respectfully and directly. The Executive Officer 

facilitates resolution; unresolved issues may be referred to an impartial facilitator (if funding 

permits). Dissenting views are summarized and forwarded to the YSGA Board of Directors. 

All recommendations to the YSGA Board include any alternative perspectives when consensus is not 

achieved. The YSGA Board of Directors holds sole authority to amend the Charter. The working group 

may propose amendments or the YSGA Board of Directors following consultation with staff and 

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

otherwise specified. 

This structure establishes a balanced, landowner-inclusive advisory forum while preserving final 

decision-making authority with the YSGA Board of Directors. 

The adopted charter is included in the White Paper as Attachment B. The YSGA Board of Directors may 

update the charter at any time and will seek feedback from the Working Group on substantive changes. 

4.2 Hungry Hollow Groundwater Working 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 representing landowners and, after review by the YSGA 

Executive Officer, YSGA staff proposed all seven to the YSGA Board of Directors for approval. The YSGA 

Board of Directors appointed the following members to the Working Group on November 17, 2025: 

1. Carl Evers, Pamunkey Vineyards (initially Carl Evers of AgIS Capital) 

2. Michael Doherty, Grindstone Wines 

3. Fritz Durst, Durst Organic Growers 

4. Geoff Klein, Bullseye Farms 

5. Matt Loehse, Big W Ranch 

6. Annie Main, Good Humus Produce 

7. Jason Yarborough, Cobram Estate Olives (initially Justin Smith) 

On May 18, 2026, the YSGA Board approved and appointed Jason Yarborough to replace Justin Smith on 

the Working Group. On 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 YSGA currently 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 intends to establish Management 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 YSGA will invite Hungry Hollow Working Group members to join the 

appropriate Management Area Committee.  

5. HYDROGEOLOGIC CONCEPUTAL MODEL 

5.1 Hydrologic Setting & Surface Water Availability 
Hungry Hollow primarily 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 described in Section 2.4, Hungry 

Hollow floods 2 out of 3 years and may inundate approximately 1,000 to 11,000 acres of land. Flooding 

ǘȅǇƛŎŀƭƭȅ ƻŎŎǳǊǎ ŀǊƻǳƴŘ ǘƘŜ άIƻǘ {Ǉƻǘέ ŀǊŜŀǎ ƛŘŜƴǘƛŦƛŜŘ ƻƴ CƛƎǳǊŜ тΦ  

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 

availability1 since 1970 for the Working Group area. The lowest 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 inches. CDFM shows that precipitation patterns occur in cycles and relate to water 

year types2. 

 

 
1 Surface water availability is based on historical irrigation diversions for the entire District service area and is not 
specific to Hungry Hollow. 
2 CDFM from 1970-1975 shows the initial conditions inherent in the 1970 to 2024 time series and is not reflective 
of the longer-term historical precipitation trend. 
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Figure 7. Hungry Hollow sloughs, canals, model catchments, flood areas, and watersheds identified by working group and YSGA staff. 
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Figure 8. Hungry Hollow precipitation trends and surface water availability. 
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5.2 Geologic Setting 
Hungry Hollow lies within the Great Valley geologic province. The 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 Cretaceous (145 to 66 million years [Ma]) sea filled the Sacramento Valley (Harvey 

& Associates, 2008). The geologic deposits found within Hungry Hollow and the Dunnigan Hills (Figure 9) 

are briefly described below and are characterized in order of their age with a description of the overall 

depositional and structural environment occurring during those geologic periods. Geologic cross sections 

prepared by Ludhorff and Scalmanini Consulting Engineers (LSCE) for the Hungry Hollow Area can be found 

in Attachment C. 
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Figure 9. 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 flood-basin sedimentation. In Yolo County, major tributaries such as Cache Creek serve as 

primary sediment conveyors, transporting sand, silt, and 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 Hills, Plainfield 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 area consist of stream channel deposits and undivided basin deposits that 

make up the upper portion of the alluvium. Stream channel deposits consist of open, active stream 

channels that transport typically light tan to gray in color gravel, sand, silt, and clay and may reach 75 feet 

in thickness. Coarser grained deposits of sand and gravel typically occur adjacent to major stream channels 

like Cache Creek. Thinner sand beds occur as alluvial plain and distributary channel deposits. Undivided 

basin deposits are typically fine-grained silt and clay derived from modern alluvium and vary from 3 to 6 

feet in thickness near the perimeter and may reach 180 feet in thickness at the center of the Sacramento 

Valley. 

5.2.2 Pleistocene Deposits (2.58 Ma to Approximately 12 ka) 
Driven by cyclical global glacialςinterglacial 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 Ranges, generated 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 (approximately 575ς610 ka), which serves as an important regional 

chronostratigraphic marker within Quaternary alluvial deposits. Volcanic activity also continued at the 

Clear Lake Volcanic Field west of Yolo County. Continued transpressional deformation within the Coast 

RangesςGreat Valley fold-and-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 channel sands and 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 and Helley, 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 Hollow along the Capay Hills. LǘΩǎ ǇƻǎǎƛōƭŜ ǘƘŀǘ ǿƘŀǘ Ƙŀǎ ōŜŜƴ 

classified as Red Bluff Formation may indeed be related to Cache Creek gravels and therefore, 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 Moores (1992) 

evaluated the structure and tectonics of the area. Munk investigated stratigraphy, geomorphology, soils, 

and recent tectonics of the Dunnigan Hills and made several key findings. Figure 10 from Munk (1993) 

provides an illustration: 

¶ Unruh and Moores (1992) interpreted the Dunnigan Hills anticline to be the surface expression of 

an active, blind, east-vergent thrust fault beneath the southwestern Sacramento Valley. Building 

on this structural model, Munk (1993) concluded that uplift and folding of the present Dunnigan 

Hills anticline likely initiated during the middle Pleistocene (approximately 400ς200 ka). Based on 

geomorphic, stratigraphic, pedologic, and geochronologic evidence, Munk estimated 

approximately 300 ft of total uplift relative to the Sacramento Valley floor, corresponding to an 

average uplift rate of approximately 0.008ς0.02 inches per year.  

¶ The physiography of the Dunnigan Hills is characteristic of an asymmetric, gently southeast-

plunging anticline, with the east limb dipping approximately 4ς8° northeast, the west limb 

dipping 1ς3° southwest, and nearly horizontal beds occurring near the fold axis. 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 southward propagation 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.  

¶ 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 Fork of Oat Creek formerly flowed 

into Hungry Hollow before being diverted into the present Oat Creek drainage. Oat Creek also 

captured several west-limb tributaries that formerly drained toward Hungry Hollow but now 

flow eastward to the Sacramento Valley. Based on terrace 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 drainage 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. Evidence of stream piracy in the Hungry Hollow and Dunnigan Hills area (source: Munk). 

5.2.3 Pliocene (5.3 to 2.58 Ma) 
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 with continued uplift of the Coast Ranges and infilling 

of the Sacramento Basin, transformed shallow-marine and estuarine environments into terrestrial fluvial 

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

a thick sequence of fluvial, floodplain, and alluvial-fan 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 tephra deposits, 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 Basin, and progressive isolation of the Sacramento Valley 

from marine influence. 

The Tehama Formation is a thick, nonmarine sequence of alluvial-plain, floodplain, and fluvial deposits 

consisting predominantly of silts and clays interbedded with laterally discontinuous fluvial channel sand 

and gravel deposits. Sediments are typically pale green, 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 characterization, the Tehama 

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 central region of the Yolo Subbasin 

and contains much of the principal freshwater-bearing 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 increasingly saline 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 commonly developed for 

groundwater production because of increasing groundwater salinity. 

In the Hungry HollowςDunnigan 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 actively growing Dunnigan Hills anticline has locally folded and 

uplifted the Tehama Formation, influencing the geometry and continuity of water-bearing 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, and deforming 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 in 

an undeformed alluvial sequence. 

The Putah Tuff Member of the Tehama Formation is a light-gray to white, vitric, pumiceous ash-fall tuff 

containing abundant glass shards with hypersthene and hornblende phenocrysts (Sarna-Wojcicki, 1976). 

The unit is approximately 3.3ς3.4 Ma and forms a laterally 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 well-constrained 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 (Sarna-Wojcicki, 1976; Harwood and Helley, 

1987). In the Hungry HollowςDunnigan Hills area, the Putah Tuff 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 

east-vergent thrust 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 Hungry Hollowς

Dunnigan Hills area. 

5.3 Well Construction Reports and Geophysical Data 
Wells and boreholes have been drilled in Yolo County since the early 1900s. In addition, DWR and YSGA 

have collected geophysical data via Airborne Electromagnetic (AEM) and towed transient 

electromagnetic (tTEM) methods in Hungry Hollow since 2020. Figure 11 shows the locations of the 

WCRs and geophysical data that has been collected within Hungry Hollow. 414 Well Completion Reports 

(WCRs) have been documented within the Hungry Hollow area from the early 1900s to 2024. DWR and 

YSGA have collected over 76 miles of geophysical data in Hungry Hollow. This data collectively provides 

valuable information on the below ground geologic and hydrogeologic structure of the unsaturated zone 

and saturated zone (i.e. aquifer) ǘƘŀǘ ǿŀǎƴΩǘ ǇǊŜǾƛƻǳǎƭȅ ŀǾŀƛƭŀōƭŜ ǿƘŜƴ ŘŜǾŜƭƻǇƛƴƎ ǘƘŜ ¸ƻƭƻ {ǳōōŀǎƛƴ 

GSP. Section 5.8 discusses more detailed information on the data and our current understanding of the 

Hungry Hollow aquifer system.
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Figure 11. Data collection efforts in Hungry Hollow. 
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5.4 Groundwater 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 elevation contours and well completion depth elevations 

(total depth of wells/boreholes converted to elevation relative to mean sea level) in Hungry Hollow. By 

comparing the Fall 2022 and Fall 2024 groundwater elevation contours to the well completion depth 

elevations, we can identify which wells are sensitive or vulnerable to stark changes in groundwater 

elevations during droughts. Fall 2022 marked the trough of groundwater level declines during the most 

recent drought. Water level declines in Fall 2022 resulted in a few shallow domestic wells (as shown by 

the well completion depth elevations), primarily located in the northwest section of the Hungry Hollow, 

lowering their pumps or going dry (based on data provided by landowners in the area). Since Fall 2022, 

water levels in the southern half of the Hungry Hollow rose over 50 feet in some areas between 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, Oat Creek, and within the Dunnigan Hills, whereas 

the most substantial changes occurred within the center of area, especially west of County Road 85 near 

County Road 15. Areas with the greatest change in groundwater elevations are the most sensitive to 

fluctuations in precipitation, groundwater recharge, and groundwater extraction. Individual 

groundwater well hydrographs can be found in Attachment D. 
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Figure 12. Fall 2022 and 2024 groundwater elevation contours and well depths. 
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Figure 13. Change in groundwater elevation from fall 2022 to fall 2024. 
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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 the GAMA 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 of CA 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 objective (MO), and what 

constitutes an undesirable result to occur when there is a measurable degradation of groundwater 

quality. At this time, no other constituent has had sustainable management criteria established to 

measure degradation of water quality. However, YSGA staff 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 available at 42 wells within the Hungry Hollow. Table 3 provides a 

summary of the data at each well. Figure 14 through 18 shows maximum concentration observed and 

associated sample collection date for arsenic, boron, hexavalent chromium, nitrate, and TDS.  
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Table 3. Groundwater quality summary at GAMA wells. 

GAMA Well ID Constituent Sample Year Range Minimum Maximum Average 
10N01W02P001M Arsenic (µg/L) 1981-1981 0.0 0.0 0.0 

10N01W02Q001M 

Arsenic (µg/L) 1981-1981 0.0 0.0 0.0 
Boron (mg/L) 1970-1983 0.4 0.6 0.5 
Nitrate as N (mg/L) 1970-1970 1.5 1.5 1.5 
TDS (mg/L) 1970-1983 220.0 236.0 229.7 

10N01W04D001M 
Boron (mg/L) 1958-1965 0.3 0.4 0.3 
Nitrate as N (mg/L) 1958-1965 0.8 1.2 1.0 
TDS (mg/L) 1962-1965 296.0 318.0 305.0 

10N01W06L001M 
Arsenic (µg/L) 1981-1981 0.0 0.0 0.0 
Boron (mg/L) 1981-1981 0.3 0.3 0.3 
TDS (mg/L) 1981-1981 386.0 386.0 386.0 

10N01W23B002M 
Arsenic (µg/L) 1981-1981 0.0 0.0 0.0 
Boron (mg/L) 1981-1981 2.5 2.5 2.5 
TDS (mg/L) 1981-1981 495.0 495.0 495.0 

10N02W01M001M 
Boron (mg/L) 1961-1965 0.1 0.2 0.2 
Nitrate as N (mg/L) 1961-1965 1.2 2.1 1.7 
TDS (mg/L) 1962-1965 266.0 291.0 274.3 

10N02W01M002M 
Boron (mg/L) 1971-1983 0.1 0.1 0.1 
Nitrate as N (mg/L) 1971-1971 3.4 3.4 3.4 
TDS (mg/L) 1971-1983 270.0 330.0 300.0 

10N02W14A001M 
Arsenic (µg/L) 1953-1953 0.0 0.0 0.0 
Boron (mg/L) 1953-1960 0.5 1.5 1.3 
Nitrate as N (mg/L) 1953-1960 1.0 1.3 1.1 

11N01W18F001M 
Arsenic (µg/L) 1981-1981 0.0 0.0 0.0 
Boron (mg/L) 1981-1981 1.1 1.1 1.1 
TDS (mg/L) 1981-1981 559.0 559.0 559.0 

11N02W12K001M 
Arsenic (µg/L) 1981-1981 0.0 0.0 0.0 
Boron (mg/L) 1981-1981 0.2 0.2 0.2 
TDS (mg/L) 1981-1981 409.0 409.0 409.0 

11N02W14H001M TDS (mg/L) 1981-1981 266.0 266.0 266.0 

11N02W35E002M 
Arsenic (µg/L) 1981-1981 0.0 0.0 0.0 
Boron (mg/L) 1981-1981 0.2 0.2 0.2 
TDS (mg/L) 1981-1981 282.0 282.0 282.0 

11N02W35E003M 
Boron (mg/L) 1981-1981 1.4 1.4 1.4 
TDS (mg/L) 1981-1981 442.0 442.0 442.0 

11N02W35J001M 
Boron (mg/L) 1957-1965 0.1 0.3 0.2 
Nitrate as N (mg/L) 1957-1965 3.8 7.0 5.0 
TDS (mg/L) 1962-1965 296.0 306.0 301.0 

AGW080018750-SDOM Nitrate as N (mg/L) 2021-2023 4.5 4.6 4.6 
AGW080018751-DIBB Nitrate as N (mg/L) 2021-2023 0.1 18.5 9.0 
AGW080022257-WEL1 Nitrate as N (mg/L) 2022-2023 0.1 0.3 0.2 

CA5700730_001_001 

Arsenic (µg/L) 2019-2022 3.1 4.5 3.8 
Hexavalent Chromium (µg/L) 2016-2022 10.0 10.0 10.0 
Nitrate as N (mg/L) 2016-2025 0.1 0.4 0.3 
TDS (mg/L) 2016-2016 393.0 393.0 393.0 

CA5700730_008_008 

Arsenic (µg/L) 2021-2025 9.3 64.0 15.1 
Hexavalent Chromium (µg/L) 2022-2025 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) 2019-2024 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) 2020-2020 595.0 595.0 595.0 

CA5700828_002_002 Nitrate as N (mg/L) 2004-2006 0.0 2.5 1.0 
CA5700828_003_003 Nitrate as N (mg/L) 2007-2013 2.3 2.7 2.5 

Road 13 D 
Arsenic (µg/L) 2024-2024 3.5 3.5 3.5 
Boron (mg/L) 2024-2024 0.8 0.8 0.8 
TDS (mg/L) 2024-2024 423.0 423.0 423.0 

Road 13 M 
Arsenic (µg/L) 2024-2024 44.3 44.3 44.3 
Boron (mg/L) 2024-2024 1.9 1.9 1.9 
TDS (mg/L) 2024-2024 854.0 854.0 854.0 

Road 13 S 
Arsenic (µg/L) 2024-2024 4.0 4.0 4.0 
Boron (mg/L) 2024-2024 0.3 0.3 0.3 
TDS (mg/L) 2024-2024 382.0 382.0 382.0 

USGS-384214121561101 

Arsenic (µg/L) 1981-2006 1.3 2.0 1.7 
Boron (mg/L) 1981-2006 2.3 2.5 2.4 
Hexavalent Chromium (µg/L) 2006-2006 7.3 7.3 7.3 
Nitrate as N (mg/L) 2006-2006 13.0 13.0 13.0 



 

Hungry Hollow Projects Implementation White Paper 43 

GAMA Well ID Constituent Sample Year Range Minimum Maximum Average 
TDS (mg/L) 1981-2006 495.0 584.0 539.5 

USGS-384257121564901 

Arsenic (µg/L) 1979-1979 2.0 2.0 2.0 
Boron (mg/L) 1979-1979 2.2 2.2 2.2 
Hexavalent Chromium (µg/L) 1979-1979 10.0 10.0 10.0 
TDS (mg/L) 1979-1979 693.0 693.0 693.0 

USGS-384303121572401 
Boron (mg/L) 1979-1979 1.6 1.8 1.7 
TDS (mg/L) 1979-1979 570.0 605.0 587.5 

USGS-384324122002401 
Arsenic (µg/L) 1979-1979 1.0 1.0 1.0 
Boron (mg/L) 1979-1979 1.6 1.6 1.6 
TDS (mg/L) 1979-1979 314.0 316.0 315.0 

USGS-384414121565201 
Arsenic (µg/L) 1981-1981 5.0 5.0 5.0 
Boron (mg/L) 1981-1981 1.6 1.6 1.6 
TDS (mg/L) 1981-1981 300.0 300.0 300.0 

USGS-384416121562501 
Arsenic (µg/L) 1981-1981 7.0 7.0 7.0 
Boron (mg/L) 1970-1981 0.5 0.6 0.5 
TDS (mg/L) 1981-1981 236.0 236.0 236.0 

USGS-384420121595301 
Boron (mg/L) 1979-1979 1.2 1.2 1.2 
TDS (mg/L) 1979-1979 338.0 338.0 338.0 

USGS-384439121591501 

Arsenic (µg/L) 1979-1979 2.0 2.0 2.0 
Boron (mg/L) 1979-1979 0.5 0.5 0.5 
Hexavalent Chromium (µg/L) 1979-1979 10.0 10.0 10.0 
TDS (mg/L) 1979-1979 318.0 318.0 318.0 

USGS-384439122005701 
Arsenic (µg/L) 1981-1981 3.0 3.0 3.0 
Boron (mg/L) 1981-1981 0.3 0.3 0.3 
TDS (mg/L) 1981-1981 386.0 386.0 386.0 

USGS-384439122023001 Boron (mg/L) 1971-1971 0.1 0.1 0.1 

USGS-384535122031201 
Arsenic (µg/L) 1981-1981 2.0 2.0 2.0 
Boron (mg/L) 1981-1981 0.2 0.2 0.2 
TDS (mg/L) 1981-1981 282.0 282.0 282.0 

USGS-384535122033301 
Boron (mg/L) 1981-1981 1.4 1.4 1.4 
TDS (mg/L) 1981-1981 442.0 442.0 442.0 

USGS-384812122023501 TDS (mg/L) 1981-1981 266.0 266.0 266.0 

USGS-384822122010201 
Arsenic (µg/L) 1979-1981 4.0 9.0 6.5 
Boron (mg/L) 1979-1981 0.5 1.1 0.8 
TDS (mg/L) 1979-1981 388.0 559.0 473.5 

USGS-384858122020001 
Arsenic (µg/L) 1981-1981 5.0 5.0 5.0 
Boron (mg/L) 1981-1981 0.2 0.2 0.2 
TDS (mg/L) 1981-1981 409.0 409.0 409.0 

WSAC-15 

Arsenic (µg/L) 2006-2006 1.3 1.3 1.3 
Boron (mg/L) 2006-2006 2.3 2.3 2.3 
Hexavalent Chromium (µg/L) 2006-2006 6.0 6.0 6.0 
Nitrate as N (mg/L) 2006-2006 13.0 13.0 13.0 
TDS (mg/L) 2006-2006 584.0 584.0 584.0 
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Figure 14 shows that two wells have experienced an exceedance of the Maximum Contaminant Level 

όa/[ύ ƻŦ мл ҡƎκ[ ŦƻǊ ŀǊǎŜƴƛŎ ƛƴ ǘƘŜ ƭŀǎǘ ŦŜǿ ȅŜŀǊǎΦ !ǊǎŜƴƛŎ ƛǎ ŀ ƴŀǘǳǊŀƭƭȅ ƻŎŎǳǊǊƛƴƎ ŎƻƴǎǘƛǘǳŜƴǘ ǘƘŀǘΩǎ 

stable in well oxygenated (oxic) groundwater conditions, but in deeper aquifers where low oxygen 

(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 ŀǊŜŀΦ LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ ǘƘŀǘ ōƻǊƻƴ ƛǎ 

ƎŜƴŜǊŀƭƭȅ ǇǊŜǎŜƴǘ ƛƴ ǘƘŜ ŀǉǳƛŦŜǊ ǘƘǊƻǳƎƘƻǳǘ IǳƴƎǊȅ IƻƭƭƻǿΦ IƻǿŜǾŜǊΣ ƛǘΩǎ ƘƛƎƘƭȅ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ 

location, depth, or presence of naturally occurring boron within the aquifer. Generally, boron is found 

within wells near 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. Boron was found 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 

materials. 

Figure 16 shows that three wells have experienced an exceedance of the MCL of 10 mg/L for nitrate (as 

N). Nitrate is a common component of fertilizer that is applied to soils and overapplication of fertilizers 

that may negatively impact groundwater. Nitrates 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 µg/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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Figure 14. Historic groundwater quality for Arsenic in Hungry Hollow.
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Figure 15. Historic groundwater quality for Boron in Hungry Hollow.
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Figure 16. Historic groundwater quality for Hexavalent Chromium in Hungry Hollow.
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Figure 17. Historic groundwater quality for Nitrate (as N) in Hungry Hollow.
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Figure 18. Historic groundwater quality for Total Dissolved Solids (TDS) in Hungry Hollow.
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5.6 Land Use & Crop Change 
Figures 19 through 21 show land use data from LandIQ for 2008, 2016, and 2024 and how it has changed 

over time. The most notable difference has been the expansion of tree crops on previously cropped land 

and planting of crops on lands west and east of I-505 and the western portion of Oat Creek that was 

previously resident non-vegetation on uncropped land. Table 4 shows the percent change from 2008 to 

2024 of each crop type. Figures 19 through 21 and Table 4 illustrate a pronounced shift in Hungry 

Hollow (and in California agriculture in general) between 2008 and 2024, with a stark pivot from lower-

value, more flexible field and forage crops toward higher-value perennial specialties. This 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 acre compared to water-intensive 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 vineyard 

removals due to contract shortages and softer grape prices. Looking forward, moderate- to long-term 

pressures are likely to level out or partially reverse these expansions as global supply growth and input 

costs rise and in turn, further stress grower margins. This is consistent with grower feedback provided to 

YSGA staff in the last year.  

Table 4. Land use and crop change between 2008 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    24,075     19,663  -18% 
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Figure 19. 2008 land use in Hungry Hollow.




























































































































