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TECHNICAL MEMORANDUM

To: Wyandotte Creek GSA
From: Larry Walker Associates
Date: March 31, 2026

Subject: Agricultural Irrigation Efficiency Pilot Program: Feasibility Study, Program
Plan, and Implementation Summary Report

1 Background

The Agricultural Irrigation Efficiency Project was listed in section 5.2.4.2 under the
Projects and Management Actions section of the Wyandotte Creek 2022 Groundwater
Sustainability Plan (GSP), which was approved by DWR in July 2023. The Agricultural
Irrigation Efficiency Pilot Program (Program) was conceptualized as an opt-in Program
where landowners within the Subbasin could choose to have on-farm irrigation efficiency
surveys performed and more efficient irrigation methods piloted on their farms. The
proposed goals of the project were (1) to evaluate current irrigation methods and
practices, (2) identify opportunities and methods to improve irrigation efficiency, (3)
determine potential issues preventing the adoption of efficiency practices, and (4) provide
recommendations for increasing participation in these practices. This Program would help
the Subbasin become more sustainable by reducing non-beneficial evapotranspiration
through improvements to on-farm management practices using targeted, data-driven
irrigation efficiency measures.

In 2024, the Wyandotte Creek GSA received funding through the SGM Round 2 grant to
support this work. The Pilot began by identifying and prioritizing fields within the Subbasin
for participation. Each field was characterized using key agronomic and hydrogeologic
factors, including crop type, irrigation method, water source, historical evapotranspiration,
canopy cover, soil texture, effective root zone depth, and approximate depth to
groundwater. The next step was to enroll landowners, with a program goal of engaging at
least 1,500 acres across a representative range of crop types and irrigation technologies.
The participating farms would then undergo detailed assessments to gather information
such as applied water estimates and crop yields, which supported the development of
performance metrics and the grouping of fields based on relative water-use efficiency.
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Following these assessments, the Program identified and selected appropriate irrigation
efficiency measures for implementation. This included reviewing state-of-the-art precision
irrigation technologies and farm management practices that aligned with the Program'’s
objective of reducing groundwater consumption.

2 Program Feasibility
The following section summarizes land and water use in the Wyandotte Creek Subbasin to
assess the Subbasin’s level of reliance on groundwater to meet crop water requirements.

2.1 CROP TYPES

In 2022, the DWR land use survey recorded nearly 13,800 acres of cropped agricultural
land in the Wyandotte Creek Subbasin, which is summarized in Table 1 and mapped in
Figure 1. The six most common crops grown in the Subbasin, in order from largest to
smallest, are walnuts, rice, almonds, irrigated pasture, olives, prunes, and other
deciduous accounting for 94% of the cropped area in the Subbasin. Roughly 2,100 acres
(or 13%) of the agricultural land in the Subbasin were idle in 2022.

Table 1. 2022 Wyandotte Creek Subbasin Crop Acreage Summary.’

Percent of Cropped

Crop Acreage Acreage
Walnuts 4,150 30%
Rice 2,133 15%
Almonds 1,705 12%
Irrigated Pasture 1,560 11%
Olives 1,480 11%
Prunes 1,171 8%
Other Deciduous 723 5%
Grain and Hay Crops 568 4%
Misc. Truck Crops 130 1%
Misc. Field Crops 102 1%
Citrus/Subtropical 78 1%
Idle 2,131 N/A
Total Area: 15,933 N/A

Cropped Area: 13,800 100%

! Statewide Crop Mapping datasets available here: https://data.cnra.ca.gov/dataset/statewide-crop-mapping
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2.2 IRRIGATION METHODS, WATER SOURCES, AND WATER USE

Irrigation methods and water sources based on the 2015 Butte County land use survey
available through DWR are summarized by crop type in Table 2. Irrigation methods are
mapped in Figure 2 and water sources are mapped in Figure 3. Walnuts, almonds, olives,
and prunes are tree crops that are typically irrigated using pressurized irrigation systems,
such as drip lines or sprinklers. Rice and pasture are commonly irrigated using gravity-
based irrigation methods.

In 2024, 33,900 AF of groundwater was pumped, over 95% of which was used
agriculturally.? According to the 2015 survey, approximately 11% of agricultural fields
utilize surface water (SW) while at least 78% of fields rely on groundwater, which shows
that precision irrigation strategies that reduce groundwater demand could have significant
beneficial impacts on the Subbasin.

Table 2. Irrigation methods and water sources by crop, with percentages representing the percent
of total area of the crop.?

Irrigation Method Water Source*
Crop Gravity Pressurized UI}kI{OWﬂ/ SW GW RW Ulfkltown/
Unirrigated Unirrigated
Walnuts 2% 97% 0% 0% 100% 0% 0%
Rice 93% 7% 0% 0% 100% 0% 0%
Almonds 26% 74% 0% 0% 100% 0% 0%
Irrigated Pasture 90% 10% 0% 35% 62% 2% 0%
Olives 19% 52% 29% 27% 56% 0% 16%
Prunes 7% 90% 2% 0% 100% 0% 0%
Other Deciduous 2% 97% 1% 6% 94% 0% 0%
Grain and Hay Crops 28% 16% 56% 12% 33% 17% 38%
Misc. Truck Crops 25% 75% 0% 17% 83% 0% 0%
Misc. Field Crops 100% 0% 0% 91% 9% 0% 0%
Citrus/Subtropical 22% 49% 29% 0% 85% 10% 5%
Idle 4% 39% 56% 0% 96% 0% 4%
Total 37% 46% 17% 11% 78% 3% 8%

*Abbreviations: SW = Surface Water, GW = Groundwater, RW = Recycled Water

2 Wyandotte Creek GSA, 2024 Annual Report: https://www.wyandottecreckgsa.com/gsp-and-annual-reports#docaccess-
5130fdd7c0ff0e8c79b82cc0dS5e0397aa2bedc5d42cf8f3440f8a9b861697959

3 County Land Use Surveys available here: https://data.cnra.ca.gov/dataset/county-land-use-surveys
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2.3 OPPORTUNITIES FOR IRRIGATION EFFICIENCY IMPROVEMENT
The evaluation of potential irrigation efficiency improvements focused on a range of
on-farm practices, including:

e Routine irrigation system maintenance and upgrades such as converting from flood
irrigation to more efficient sprinkler or pressurized systems

e Improved irrigation scheduling to manage crop stress and to reduce evaporation
through management of time of use (e.g., minimize afternoon irrigations)

¢ Improved management of canopy size

For fields that demonstrate persistently low water-use efficiency despite multiple
improvement efforts, the assessment will also consider longer-term alternatives such as
an extend orchard replacement program. Groundwater conditions within the Subbasin do
not require land fallowing at this time; therefore, it was not considered a viable option.

3 Implementation Plan

The GSA worked with the Tehama County Resource Conservation District Irrigation Mobile
Lab and USDA Natural Resources Conservation Service (NRCS) to identify participants for
the program. After several attempts to recruit landowners to participate in the program, it
was determined that the Program lacked grower interest. The Butte County Farm Bureau
received a grant through the State Water Efficiency and Enhancement Program (SWEEP)
offering similar assistance to local landowners. Therefore, a GSA-administered precision
irrigation program was determined to be not needed at this time.

The GSA engaged with local landowners and the Agricultural Groundwater Users of Butte
County (AGUBC), who are leading similar demand reduction projects in the Vina
Subbasin.* The GSA will continue coordinating with locals to share results and lessons
learned. While there are likely opportunities to reduce agricultural water use through
enhanced on-farm efficiency practices, the Wyandotte Creek Subbasin remains on track to
achieve and maintain sustainability with no undesirable results currently occurring within
the Subbasin. In addition, recharge projects are anticipated to strengthen long-term water
supply reliability, complementing efficiency measures and supporting sustainable
groundwater management.

The GSA will continue to monitor groundwater conditions to assess if a precision irrigation
program may be appropriate and will continue to coordinate with neighboring agencies /
stakeholders as needed. It is recommended that the GSA prioritize recharge projects to
address the local groundwater concerns.

4Vina GSA, Demand Reduction Strategies Project: https://www.vinagsa.org/demand-reduction-strategies-project
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