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Executive Summary 

E.S.1. Introduction and Purpose 

This Intra-Basin Exchange Feasibility Study Report has 
been prepared for the Wyandotte Creek Groundwater 
Sustainability Agency (WCGSA) as part of the planning 
and design efforts for WCGSA’s Component 4 Regional 
Conjunctive Use Project.  

WCGSA is a groundwater sustainability agency (GSA) that 
was formed to sustainably manage groundwater 
resources within the Wyandotte Creek Subbasin 
(Subbasin) (Figure ES-1). As part of the Subbasin’s 2022 
Groundwater Sustainability Plan (GSP), prepared under 
the Sustainable Groundwater Management Act (SGMA), 
projects and management actions are included with the 
goals of maintaining an adequate groundwater supply for 
beneficial users within the Subbasin and addressing or 
preventing one or more undesirable results. One of the 
project and management actions in the 2022 GSP is the 
Intra-Basin Water Transfer project, which is the focus of 
this WCGSA Intra-Basin Water Exchange Feasibility Study 
(Feasibility Study). 

The purpose of this Feasibility Study was to assess the feasibility of an intra-basin water exchange 
project. The Feasibility Study: 

1. Facilitated collaboration among water purveyors with area inside the Subbasin to enhance the
ability to divert supply and make it available to agricultural users within the Subbasin.

2. Evaluated potential areas for groundwater recharge.

E.S.2. Potential Options Identified 

Two water purveyors with available surface water were identified, followed by meetings and discussion: 

 South Feather Water and Power Agency (SFWPA)

 Thermalito Water and Sewer District (TWSD)

Three potential areas with available surface water conveyance from the SFWPA were selected for 
assessing recharge potential on parcels within the area, as shown on Figure ES-2. 

Figure ES-1. Wyandotte Creek Subbasin 
Location Map 
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Figure ES-2. Recharge Areas Evaluated 

 Palermo Area Recharge. The Palermo Area Recharge is located south of the City of Oroville and 
lies centrally within the Subbasin, covering an area of approximately 25 square miles. Surface 
water conveyance for this recharge area would come from the northeast through existing 
surface water infrastructure. 

 Kelly Power Plant Bypass to Feather River Diversions. The Kelly Power Plant Bypass would 
deliver water into the Feather River for downstream rediversion to an area of approximately 
10 square miles located in the southwestern portion of the Subbasin. Surface water conveyance 
for this recharge area would come from the Feather River to the west. 

 Bangor Conveyance to Wilson Creek. The Bangor Conveyance to Wilson Creek recharge area is 
located in the southeastern portion of the Subbasin and covers an area of approximately 
12 square miles. Surface water conveyance for this recharge area would come from the 
northeast through existing surface water infrastructure, the SFWPA Bangor Canal to Wilson 
Creek for rediversion to the Wilson Creek area. 

E.S.3. Recharge Assessment and Results 

A recharge assessment refers to the evaluation of the feasibility, suitability, and effectiveness of specific 
areas or methods for recharging groundwater. This process helps identify where and how surface water 
can be used in place of groundwater or intentionally directed to infiltrate into the aquifer to replenish 
groundwater levels. A recharge assessment was completed for the Palermo Area Recharge, Kelly Power 
Plant Bypass to Feather River Diversions, and Bangor Conveyance to Wilson Creek recharge areas. The 
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recharge assessment methodology included an initial screening assessment, a recharge suitability 
evaluation, and an additional benefits assessment. Results of the assessment were scored and used to 
rank the potential recharge areas based on the following 11 criteria, each assigned a maximum of three 
points, for a total possible score of 33 points: 

1. Fall Groundwater Levels  

2. Spring Groundwater Levels 

3. Least Number of Open Water Quality Concerns (active contaminated cleanup sites) 

4. Soil Agricultural Groundwater Banking Index (SAGBI) – Highest % of Moderately Good to 
Excellent Soils 

5. Shortest Distance to Water Source 

6. Greatest Distance from Feather River 

7. Most Acres of Suitable Crop Type 

8. Shorebird Habitat Creation 

9. Disadvantaged Communities Benefits, Census Places/Tracts 

10. Recharge Near a Groundwater Dependent Ecosystem 

11. Proximity to Greatest Number of Dry Wells 

Scoring results are shown in Table ES-1. 

Table ES-1. Scoring Results of the Recharge Assessment 

Recharge Area Score 

Palermo Area Recharge 26 
Bangor Conveyance to Wilson Creek 24 
Kelly Power Plant Bypass to Feather River Diversions 23 

Based on the scoring results of the Recharge Assessment, the Palermo Area Recharge received the 
highest score (26 out of 33), with Bangor Conveyance to Wilson Creek Recharge Area and Kelly Power 
Plant Bypass to Feather River Diversion Recharge Area scoring 24 and 23 out of 33, respectively. As a 
result, GEI Consultants, Inc. (GEI) recommended the advancement of the Palermo Area Recharge for 
feasibility studies and field investigations. All recharge areas had suitable scores for further evaluation 
and could be considered for future projects.   

Results of the recharge assessment were presented to the Wyandotte Creek Water Advisory Committee 
(WAC), with consensus to move forward with the Palermo Area Recharge for further design and 
development. Results were also presented to and approved by the Wyandotte Creek GSA Board on April 
24, 2025 to move forward with the Palermo Area Recharge. Specific projects to convey water to the 
Palermo Area Recharge area are explored in the Agricultural Surface Water Supplies Feasibility Study 
report (GEI 2025). 
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1. Introduction 

This Intra-Basin Exchange Feasibility Study report (Report) has been prepared for the Wyandotte Creek 
Groundwater Sustainability Agency (WCGSA) as part of the planning and design efforts for WCGSA’s 
Component 4 Regional Conjunctive Use Project (Project). The Project consists of two tasks: 

 Task 1: Intra-Basin Water Exchange Feasibility Study (Feasibility Study) 

 Task 2: Agricultural Surface Water Supplies Feasibility Study (Ag Study; GEI 2026) 

GEI Consultants, Inc. (GEI), in coordination with Larry Walker Associates, prepared this Report, which is 
the deliverable for Task 1 of the Project. This Report documents the results of the Feasibility Study. The 
goal of which is to collaborate with water purveyors with area inside of the Wyandotte Creek Subbasin 
(Subbasin) to enhance the ability to divert water supply and make it available to agricultural users within 
the Subbasin by assessing the potential for recharge at selected locations. Task 2 of the Project, referred 
to as the Ag Study (GEI 2026), evaluates the potential for recharge areas to economically supply surface 
water to identified agricultural users. The results of the Ag Study are provided in a companion report 
(GEI 2026). 

1.1. Study Area 

The WCGSA is a groundwater sustainability agency (GSA) that was formed to sustainably manage the 
groundwater resources within the Subbasin. Located in northern California in Butte County within the 
Sacramento Valley (Figure 1), the Subbasin is designated by the Department of Water Resources (DWR) 
as a medium priority basin under the Sustainable Groundwater Management Act (SGMA). 

As described in the 2022 Wyandotte Creek Groundwater Sustainability Plan (GSP) (Geosyntec 2021),  

“…the Subbasin lies in the eastern central portion of the Sacramento Groundwater Basin. 
It is bounded on the west by the Feather River and Thermalito Afterbay; in the south by 
the Butte-Yuba County line (except for Ramirez Water District which is fully within the 
North Yuba Subbasin); and on the north and east by the edge of the alluvial basin as 
defined by DWR Bulletin 118 - Update 2003 (DWR 2003). It is surrounded by the Butte 
Subbasin to the west, the Vina Subbasin to the north, the North Yuba Subbasin to the 
south and the foothills to the east. The lateral boundaries of the Wyandotte Creek 
Subbasin are jurisdictional in nature, and it is recognized that groundwater flows across 
each of the defined boundaries to some degree.” 

1.2. Background 

In 2018, the WCGSA was formed to fulfill the requirements of SGMA to prevent overdraft and achieve 
local groundwater sustainability within 20 years of the GSP implementation. The 2022 GSP provides a 
roadmap of how long-term groundwater sustainability would be achieved in the Subbasin.   
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Figure 1. Wyandotte Creek Subbasin Location Map 

Adapted from Geosyntec, 2021  
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As part of the 2022 GSP, a series of projects and management actions were identified with the goals of 
maintaining an adequate groundwater supply for beneficial users within the Subbasin and addressing or 
preventing one or more undesirable results. These undesirable results refer to quantitative sustainability 
metrics that should not be exceeded to maintain groundwater sustainability within the Subbasin.  

One of the project and management actions in the 2022 GSP is the Intra-Basin Water Transfer Project, 
which is the focus of this Feasibility Study. A water transfer is defined as a voluntary sale of water 
between water users, typically to mitigate water scarcity issues (DWR 2018). Under this project defined 
in the 2022 GSP, excess surface water from local water purveyors with area inside of the Subbasin would 
be supplied to groundwater users within the Subbasin to offset the need for groundwater pumping. This 
practice, known as in-lieu recharge, is a groundwater management strategy where surface water is 
delivered to users who would otherwise rely on groundwater pumping. In turn, this practice allows 
groundwater levels and storage volume to recover. The benefits of a water exchange include improving 
basin sustainability and supporting the SGMA sustainability indicators: 

 Groundwater levels 

 Groundwater storage 

 Water quality 

 Land subsidence 

Costs associated with water exchange typically include the cost and availability of water and the 
necessary infrastructure and conveyance to distribute surface water to water users. 

1.3. Purpose 

The purpose of this Feasibility Study is to assess the feasibility of an intra-basin water exchange project. 
It includes facilitating collaboration among water purveyors with areas inside the Subbasin to enhance 
the ability to divert supply and make it available to agricultural users within the Subbasin. In doing so, 
the Feasibility Study evaluates potential areas for groundwater recharge. 

1.4. Grant Funding 

This Feasibility Study was funded by a grant from DWR under the Sustainable Groundwater Management 
(SGM) Grant Program for SGMA – Round 2. This report represents the grant deliverable for Task 1 of 
Component 4. 

1.5. Feasibility Study Approach 

The approach consisted of the following sequential tasks:  

 Meet with WCGSA to discuss potential participating parties, a framework for water exchange 
agreements (i.e., who receives the water, what does the recipient exchange for the water, and 
benefits/costs of the exchange), and develop a list of entities that could have water available for 
exchange. 
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 Meet with water purveyors to discuss water availability for exchange and identify potential areas 
for groundwater recharge. 

 Determine how a water exchange would occur, including necessary conveyance. 

 Complete a feasibility study associated with the intra-basin water exchanges and identified 
environmental permitting requirements [i.e., California Environmental Quality Act (CEQA) and 
National Environmental Protection Act (NEPA)]). 

 Present feasibility results in a workshop. 

 Document the feasibility study in this report. 

1.6. Report Organization 

This Report describes the steps taken to complete the Feasibility Study and presents its results and 
conclusions. It is organized as follows: 

 Section 1 – Introduction – introduces the report and provides an overview of the study area, 
background, purpose, grant funding, and Feasibility Study approach. 

 Section 2 – Identification of Potential Areas for Groundwater Recharge – describes the approach 
and identification of three potential areas for groundwater recharge. 

 Section 3 – Recharge Assessment – presents the recharge assessment methodology, along with 
the scoring and results for the three potential project areas. 

 Section 4 – Conclusions/Recommendations – summarizes the Feasibility Study’s conclusions and 
recommendations. 

 Section 5 - References – lists references cited in the Report. 

 Appendices: 

o A – Initial Screening Assessment – presents the initial screening assessment of the potential 
project recharge areas. 

o B – Recharge Suitability Evaluation – presents the recharge suitability evaluation of the 
potential project recharge areas. 

o C – Additional Benefits Assessment – presents the additional benefits associated with the 
potential project recharge areas. 
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2. Identification of Potential Areas for Groundwater 
Recharge 

This section the approach and identification of three potential areas for groundwater recharge. 

Two water purveyors were identified that have available surface water for a water exchange: 

 South Feather Water and Power Agency (SFWPA) – an independent special district formed 
under the Irrigation Code of the State of California, providing treated water service to the 
communities of Oroville, Palermo, and Bangor in southeast Butte County. SFWPA also provides 
untreated irrigation water to the same communities and growers and operates the South 
Feather Power Project, a Federal Energy Regulatory Commission-licensed hydropower project. 

 Thermalito Water and Sewer District (TWSD) -- a special district that provides treated drinking 
water and sewer services to the Thermalito community and adjacent areas to the north and 
west of the City of Oroville. 

Meetings with both agencies were conducted to discuss potential water exchange opportunities. 

 SFWPA: On July 17, 2024, staff from LWA, GEI, Butte County, WCGSA, and SFWPA conducted a 
field tour to identify available surface water conveyance routes within the Subbasin and assess if 
those routes lead to potential recharge areas. Existing and available surface water conveyance 
routes would help reduce the costs of an intra-basin water exchange project as new conveyance 
infrastructure would not be needed. Three potential recharge areas with available surface water 
conveyance were selected for recharge assessment, as shown on Figure 2: 

o Palermo Area Recharge 

o Kelly Power Plant Bypass to Feather River Diversions 

o Bangor Conveyance to Wilson Creek 

 TWSD: LWA also met with TWSD to discuss the availability of surface water for a water exchange. 
However, due to the lack of existing water conveyance infrastructure to potential recharge areas, 
it was determined that the focus of the Feasibility Study would be to work with SFWPA and the 
three locations identified. 

The three potential recharge areas (Figure 2) are discussed in the following sections. 
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Figure 2. Potential Areas for Recharge in the Wyandotte Creek Subbasin 
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2.1. Palermo Area Recharge 

The Palermo Area Recharge is located south of the City of Oroville and lies centrally within the Subbasin, 
covering an area of approximately 25 square miles. Surface water conveyance for this recharge area 
would come from the northeast through both existing surface water infrastructure and new drainage 
infrastructure, as detailed in Figure 3.  

The primary water source for this project would be excess surface water from SFWPA. SFWPA has 
already expanded their service area by annexing parcels that have historically relied on domestic wells in 
the unincorporated community of Palermo. Surface water supplies would be diverted from SFWPA 
conveyance into Palermo stormwater drainage infrastructure, which empties into Wyman Ravine.  
Infrastructure upgrades would convey more floodwater from Palermo into Wyman Ravine, which could 
be managed to supplement available recharge water supplies. 

Wyman Ravine enters the Subbasin from the west and winds through the center of the Subbasin until it 
merges with Honcut Creek. Along the stream’s course are rice fields that have historically not had 
consistent access to surface water supplies, relying in part or entirely on groundwater for irrigation. 
Through a combination of excess water from SFWPA and flood water from Palermo, growers could more 
consistently utilize surface water, providing in-lieu recharge for the Subbasin. During a pilot study, a 
grower southeast of Palermo operated a lift pump (shown in Figure 3) to draw water from Wyman 
Ravine. There are over 250 acres of rice surrounding the lift pump; if the grower had access to surface 
water for just one irrigation season, the Subbasin could benefit with up to 1,000 AF of in-lieu recharge. 
Additional groundwater-reliant rice fields lie further downstream of the project area, showing even 
greater potential for recharge were the project to be expanded. 

2.2. Kelly Power Plant Bypass to Feather River Diversions 

The Kelly Power Plant Bypass to Feather River Diversions project area is located west of Highway 70, 
adjacent to the Feather River, from Oak Grove in the north to the southern border of the Subbasin. The 
project would deliver water into the Feather River for downstream rediversion to an area of 
approximately 10 square miles adjacent to the Feather River. Surface water conveyance for this recharge 
area would come from the Feather River to the west. The amount of agricultural areas that could be 
served is approximately 3,600 acres (within two miles of the river and inside the Wyandotte Creek 
Subbasin). 

2.3. Bangor Conveyance to Wilson Creek 

The Bangor Conveyance to Wilson Creek project area is located in the southeastern portion of the 
Subbasin near the communities of Craig and Honcut. It and covers an area of approximately 12 square 
miles. Surface water conveyance for this recharge area would come from the northeast through existing 
surface water infrastructure, the SFWPA Bangor Canal to Wilson Creek for rediversion to the Wilson 
Creek area. The amount of agricultural areas and managed wetlands that could utilize surface water is 
approximately 1,700 acres. 



Technical Report 
Wyandotte Creek Subbasin Intra-Basin Water Exchange Feasibility Study 
Butte County, California 
March 13, 2026 
 

GEI Consultants, Inc. 6 

Figure 3. Palermo Area Recharge Project Surface Water Conveyance Map 
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3. Recharge Assessment 

A recharge assessment was completed for the Palermo Area Recharge, Kelly Power Plant Bypass to 
Feather River Diversion, and Bangor Conveyance to Wilson Creek recharge areas. The recharge 
assessment methodology included: 1) an initial screening assessment, 2) a recharge suitability 
evaluation, and 3) an additional benefits assessment. Results of the assessment were scored and used 
to rank the potential recharge areas. 

3.1. Methodology 

Eleven criteria were identified for scoring the recharge assessment and selection of the best recharge 
area out of the three potential options: 

1. Fall Groundwater Levels  

2. Spring Groundwater Levels 

3. Least Number of Open Water Quality Concerns (active contaminated cleanup sites) 

4. Soil Agricultural Groundwater Banking Index (SAGBI) – Highest % of Moderately Good to 
Excellent Soils 

5. Shortest Distance to Water Source 

6. Greatest Distance from Feather River 

7. Most Acres of Suitable Crop Type 

8. Shorebird Habitat Creation 

9. Disadvantaged Communities Benefits, Census Places/Tracts 

10. Recharge Near a Groundwater Dependent Ecosystem 

11. Proximity to Greatest Number of Dry Wells 

The evaluation process identified maximum benefits by recharge area, with the goal of avoiding 
potential implementation issues and minimizing costs. Information was compiled from publicly available 
databases managed by the State Water Resources Control Board (State Water Board), DWR, University of 
California, Davis (UC Davis), and The Nature Conservancy. These 11 categories and how they were 
assessed are discussed in further detail in Appendices A through C and described below. 

3.1.1. Initial Screening Assessment 

The initial screening assessment is presented herein and discussed further in Appendix A. Scoring for 
each criterion is presented in Table 1. 

For the initial screening assessment, groundwater levels (Fall and Spring) and open water quality 
concerns were used to evaluate groundwater conditions within each potential recharge area. Both 
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criteria are important to consider and helpful in determining recharge feasibility. In general, for 
groundwater recharge to be possible:  

1. There must be sufficient storage capacity in the recharge area 

2. Recharge should not occur in areas that have active contaminated cleanup sites (recharge in 
these areas could mobilize contaminants and prolong cleanup efforts) 

Table 1. Scoring for Each Criterion in the Initial Screening Assessment, Recharge Suitability Evaluation, 
and Benefits Assessment 

Criteria 3 2 1 

Initial Screening Assessment    
Groundwater Levels as depth to 
groundwater (Fall) 

Greater than or equal 
to 40 feet 

Less than 40 feet and 
greater than 25 feet 

Less than or equal to 
25 feet 

Groundwater Levels as depth to 
groundwater (Spring) 

Greater than or equal 
to 40 feet 

Less than 40 feet and 
greater than 25 feet 

Less than or equal to 
25 feet 

Open Water Quality Concerns No concerns in a 2-
mile radius from area’s 
center 

Least # of concerns in a 
2-mile radius from 
area’s center 

Most concerns in a 
2-mile radius from 
area’s center 

Recharge Suitability Evaluation    
Soil Agricultural Groundwater 
Banking Index (SAGBI) 

Highest percentage of 
land in the moderately 
good - excellent SAGBI 
range  

Second most land in 
the moderately good - 
excellent SAGBI range  

Least amount of land 
in the moderately 
good - excellent SAGBI  

Shortest Distance to Water 
Source 

Within 0 to 2.5 miles 
of a water source  

Within 0 to 3.5 miles of 
a water source  

Within 0 to 7 miles of 
a water source  

Distance from Feather River Furthest to the 
Feather River  

Second furthest to the 
Feather River  

Nearest to the Feather 
River  

Number of Acres of Suitable 
Crop Type 

Most number of acres  Second most number of 
acres 

Least number acres 

Additional Benefits Assessment    
Shorebird Habitat Potential to create 

shorebird habitat 
Not used No potential to create 

shorebird habitat 
Disadvantaged Community 
(DAC) Benefits 

DACs identified Not used No DACs identified 

Groundwater-Dependent 
Ecosystems (GDEs) 

GDEs present Not used No GDEs 

Dry Wells Greatest number of 
dry wells within 2-mile 
radius from area’s 
center 

Second greatest 
number of dry wells 
within 2-mile radius 
from area’s center 

Least number of dry 
wells within 2-mile 
radius from area’s 
center 

Scoring: Highest (green) to Lowest (red) 

Groundwater Levels. Average spring and fall groundwater levels as depth to water were reviewed for 
each potential recharge area from DWR’s SGMA Data Viewer. These measurements provide an 
approximation of groundwater levels and consider seasonal variation to determine if there would be 
sufficient storage capacity for recharge. For both spring and fall, potential recharge areas were scored as 
shown on Table 1, above. 
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Open Water Quality Concerns. Each potential recharge area was ranked based on the number of open 
water quality concerns within a two-mile radius from the center of the recharge area. Open water 
quality concerns are defined as active contaminated cleanup sites found on the State Water Board’s 
GeoTracker database (refer to Table 1). 

3.1.2. Recharge Suitability Evaluation 

Following the initial screening assessment, a recharge suitability evaluation was used to determine the 
suitability of each potential recharge area. This included an assessment of SAGBI, shortest distance to 
water source, distance from the Feather River, and the most acres of suitable crop type. The evaluation 
is described below and discussed further in Appendix B. Scoring for each criterion is presented in Table 1. 

SAGBI. The UC Davis SAGBI online mapping tool was used to determine the suitability of groundwater 
recharge on agricultural land. This tool is important for recharge suitability evaluation because most of 
the land use in the potential recharge areas is agricultural farmland. Therefore, SAGBI is a good indicator 
of how effective groundwater recharge could be in each potential project area. Using the SAGBI online 
map tool, the percentage of each potential project area within the Moderately Good to Excellent SAGBI 
rating range was identified. Potential recharge areas were ranked by the highest percentage of these 
favorable soils, as shown in Table 1. 

Shortest Distance to Water Source. The shortest distance to water source was used to identify potential 
surface water conveyance routes for each potential recharge area. Recharge areas that are located near 
existing conveyance infrastructure are expected to make a potential water exchange project more cost 
effective. The shortest distance to the water source was scored as shown in Table 1. 

Distance from Feather River. Each potential project area was ranked based on its distance from the 
Feather River. The Feather River is generally a gaining stream (Geosyntec, 2021) so recharging areas 
further away from the river would allow adequate time for infiltration to the groundwater aquifer 
instead of going back to the Feather River. Scoring for this criterion is shown in Table 1. 

Number of Acres of Suitable Crop Type. Another criterion used in the recharge suitability evaluation was 
the number of acres of suitable crop type. Some crops can be damaged if roots remain wet for long 
periods of time. Thus, managing recharge is more difficult in some agricultural fields; it is most suitable 
on fields that are idle or pasture. Using data from the 2022 Land IQ Database, each potential recharge 
area was ranked based on the number of acres of idle or pasture that might be available for recharge. 
Scoring for this criterion is shown in Table 1. 

3.1.3. Additional Benefits Assessment 

Additional benefits that may also occur as a result of implementing a recharge project were evaluated 
for each potential recharge area. Benefits include shorebird habitat creation, DAC benefits, presence of 
GDE)s, and proximity to a high number of dry wells. The evaluation is described below and discussed 
further in Appendix C. Scoring for each criterion is presented in Table 1. 

Shorebird Habitat Creation. During groundwater recharge, shorebird habitat may be created as an 
additional benefit when fields are flooded with water. The Nature Conservancy’s Multi-Benefit Recharge 
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Suitability Tool (The Nature Conservancy 2024b) was used to assess the suitability of each potential 
recharge area for shorebird habitat creation, and scoring is shown in Table 1. 

DAC Benefits. The potential recharge areas may also be located in areas with DACs. Groundwater 
recharge within DACs may help replenish depleted aquifers and improve water supply and quality for 
populations that may not have resources to afford a clean and safe potable water supply. Using the DWR 
DAC mapping tool (DWR 2025b), each recharge area with DACs was identified.  Scoring for DAC benefits 
is shown in Table 1. 

GDEs. Groundwater recharge can also be beneficial to Groundwater Dependent Ecosystems (GDEs). 
GDEs are ecosystems that rely on groundwater to support flora, fauna, and the overall health of the 
ecosystem. Using the Nature Conservancy’s GDE Pulse Interactive Map (The Nature Conservancy 2024a) 
and the GDE results from the  Natural Communities Commonly Associated with Groundwater (NCCAG) 
database (NCCAG 2025) shown in the 2022 GSP, each potential recharge area was scored for the 
presence of a GDE, as shown in Table 1. 

Proximity to Dry Wells. Dry wells within each potential recharge area may also benefit from 
groundwater recharge. Recharging these areas could increase groundwater levels, reduce the potential 
for future dry wells and potentially bringing wells that are dry back into operation. DWR’s SGMA Data 
Viewer was used to collect data on the number of dry wells within two miles of each potential recharge 
area. Scoring for this criterion is shown in Table 1. 

3.2. Scoring and Results 

Collectively, all the scoring criteria were used to evaluate the three potential recharge areas to 
determine the most suitable one for recharge. Each criterion was worth up to three points, with 33 total 
points available. Table 2 shows how each potential recharge area scored relative to each criterion and in 
total. Numerical results are: 

 Kelly Power Plant Bypass to Feather River Diversions = 23 points 

 Bangor Conveyance to Wilson Creek = 24 points 

 Palermo Area Recharge = 26 points, representing the highest score of the three potential 
recharge areas 

These results indicate that the Palermo Area Recharge has the highest potential for recharge.  The other 
two areas also have potential for recharge and may be considered for future projects.
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Table 2. Potential Recharge Area Scoring Results 

Potential 
Recharge 
Project 

Area 

Final 
Score (Out 

of 33) 

Shortest 
Distance to 

Water 
Source 
(miles) 

SAG BI, 
Highest % 

Moderately 
Good to 
Excellent 

Soils 

Fall 
Groundwater 

Levels 
(Deepest 

DTW in feet 
bgs) 

Spring 
Groundwater 

Levels 
(Deepest 

DTW in feet 
bgs) 

Greatest 
Distance 

from 
Feather 

River 
(miles) 

Helps 
Shorebird 

Habitat 
Creation 

(Y/N) 

Has DAC 
Benefits, 
Census 

Places/Tracts 
(Y/N) 

Recharge is 
Near a GDE 

(Y/N) 

Proximity 
to Greatest 
Number of 
Dry Wells 

Least # of 
Open 
Water 

Quality 
Concerns 

Most Acres 
of 

Beneficial 
Crop Type 

Palermo 
Area 

Recharge 
26 

Between 0 
– 3.5 miles 

20% 49.06 42.59 3.65 No Yes Yes 21 7 129 

Kelly Power 
Plant 

Bypass 
23 

Between 0 
– 2.5 miles 

50% 22.96 22.96 0.51 Yes Yes Yes 5 6 38 

Bangor 
Conveyance 

to Wilson 
Creek 

24 
Between 0 
– 7 miles 

15% 38.69 33.63 6.87 Yes Yes Yes 7 0 12 

Notes Green = 3 points; Yellow = 2 points; Red = 1 point; % = percentage; bgs = below ground surface; DTW = depth to (ground)water 
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4. Permitting Requirements 

The environmental documents and permitting requirements, including tasks, are provided for each of 
the options from the feasibility study below. These requirements are generally expected to apply to all 
projects proposed in each area.  However, these requirements need to be reviewed and potentially 
revised once specific projects are identified. All options would likely require California Environmental 
Quality Act (CEQA) documentation starting with an Initial Study to determine potential environmental 
impacts. If activities have the potential to impact state and federal threatened or endangered species 
then associated studies (i.e., biological and cultural studies) and regulatory permitting would be 
required. Provided below is a list of documents and permits that may be required for all options:: 

1. CEQA Initial Study to determine potential impacts to environmental resources, which may result 
in a Negative Declaration or Mitigated Negative Declaration.  

2. If a project results in the construction of infrastructure in regulated state waters, the following 
State permits may be necessary: 

a. California Fish and Game Code Section 1602 Lake and Streambed Alteration Agreement 

b. California Endangered Species Act Incidental Take Permit 

3. If a project results in the construction of infrastructure in regulated federal waters, the following 
Federal permits: 

a. Clean Water Act Section 404 and 401 permits 

b. United States Fish and Wildlife Service Endangered Species Act Incidental Take Permit  

c. National Historic Preservation Act Section 106 Consultation 

The cost estimate for permitting and biological resources will be included with each specific project 
identified in the accompanying Task 2 Ag Study (GEI 2026). 
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5. Conclusions / Recommendations 
In conclusion, this feasibility study identified and evaluated potential areas for recharge and intra-basin 
exchange. Three potential recharge areas were identified and evaluated in coordination with SFWPA: 

• Palermo Area Recharge 

• Kelly Power Plant Bypass to Feather River Diversions 

• Bangor Conveyance to Wilson Creek 

Based on the scoring results from the recharge assessment, the Palermo Area Recharge received the 
highest score (26 out of 33). As a result, it is recommended to advance the Palermo Area Recharge for 
detailed feasibility study and field investigation. All recharge areas had suitable scores for further study 
and could be considered for future evaluation.  

Results of the recharge assessment were presented to the Wyandotte Creek Advisory Committee on 
April 3, 2025. After subsequent discussion, there was consensus to move forward with the Palermo Area 
Recharge for further design and development. Results were also presented to the Wyandotte Creek GSA 
Board on April 24, 2025, where the Board also approved moving forward with the Palermo Area 
Recharge. 

Specific projects to convey water to the Palermo Area Recharge area are explored in the Agricultural 
Surface Water Supplies Feasibility Study report (GEI 2026). 
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Appendix A. Initial Screening Assessment 

A.1. Spring and Fall Groundwater Conditions (Depth-to-Water) 

Groundwater conditions were evaluated to assess the feasibility of the proposed recharge locations. 
Groundwater levels were reviewed to estimate the available aquifer storage capacity, which is a key 
factor in determining the potential success of recharge efforts. If groundwater levels in the recharge 
areas are declining, this may indicate increasing storage capacity within the aquifer. In such cases, 
implementing recharge could help stabilize or raise groundwater levels over time. If groundwater levels 
in the recharge areas are increasing, this may indicate that there is no additional storage capacity, and 
additional recharge may not be effective. 

To measure the groundwater conditions in each of the recharge areas, SGMA’s Data Viewer (DWR 2025a) 
was used to compile the most recent depth to groundwater (DTW) measurements from all wells  within 
a 2-mile radius from the center of the potential groundwater recharge area with depth to water data 
available on the SGMA Data Viewer. The number of wells with level data varied slightly depending on the 
season with on average 14, 34 and 12 wells with depth to water measurements near the Palermo Area 
Recharge, Kelly Power Bypass to Feather River and Bangor Conveyance to Wilson Creek project areas, 
respectively. After the data was collected from the SGMA Data Viewer, the averages of the most recent 
spring and fall DTW measurements were calculated for wells within a 2-mile radius of the potential 
recharge area’s center.  

A.2. Potential Water Quality Concerns 

To evaluate potential water quality concerns for each proposed recharge area, the State Water Board 
GeoTracker database (State Water Board 2025) was used to identify open and closed cleanup sites within 
two mile radius of each recharge area’s center (Figure A-1). All site records in GeoTracker within 2 miles 
of each proposed recharge area were reviewed and listed in the Wyandotte Creek Criteria Matrix (Figure 
A-2). Cleanup sites were evaluated to determine whether groundwater recharge could impact ongoing 
cleanup efforts. Recharge has the potential to alter groundwater flow patterns, which could mobilize or 
expand contamination plumes at open cleanup sites. Therefore, careful consideration was given to the 
location and status of these sites during the feasibility assessment. 
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Figure A-1. Water Quality Concerns for Each Potential Recharge Area (State Water Board 2025) 

Source: State Water Board GeoTracker database, Accessed on July 25, 2024.  
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Figure A-2. GeoTracker Map of Open and Closed Cases in Wyandotte Creek Subbasin (State Water 
Board 2025) 

Source: State Water Board GeoTracker database, Accessed on July 25, 2024.    
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Appendix B. Recharge Suitability Evaluation 

B.1. Soil Agricultural Groundwater Banking Index (SAGBI) – Moderately Good to 
Excellent 

Suitable, open land for groundwater recharge is scarce. Flooding agricultural land during fallow/dormant 
periods is a potential solution to this problem. SAGBI, a model created by UC Davis Agriculture and 
Natural Resources (SAGBI 2025), mathematically rates the top 5 feet of agricultural land based on its 
suitability for groundwater recharge, and assigns it a rating of Very Poor, Poor, Moderately Poor, 
Moderately Good, Good, or Excellent. Figure B-1 shows the SAGBI map over the potential project areas.  

Figure B-1: SAGBI Map of the Wyandotte Creek Subbasin (SAGBI 2025) 

 
Source: SAGBI. Accessed on July 26, 2024. 
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B.2. Shortest Distance to Water Source 

In-lieu recharge uses available surface water for beneficial uses instead of pumping groundwater. As a 
result, groundwater is allowed to naturally recharge and recover. For surface water to be available for 
use, there needs to be an easy way to deliver the water to where it would be used. Areas connected to 
existing surface water conveyance infrastructure are preferred and would lower the cost of the project 
by not having to construct new conveyance infrastructure.  

The shortest distance to water source criteria assesses the distance from the water source that would 
carry the surface water for in-lieu recharge. Using Google Earth (Google Earth 2025), the distance to the 
in-lieu recharge water source was measured from area nearest to the water source to the furthest area 
to the water source in each potential recharge project area. 

B.3. Distance from Feather River 

Another criterion to determine the suitability of the proposed groundwater recharge areas within the 
Subbasin was their distance from the Feather River. The Feather River is generally a losing stream so 
recharging groundwater further away from the Feather River would allow more time for water to 
infiltrate and not quickly go back into the Feather River. 

Google Earth (Google Earth 2025) was used to measure approximate distance in miles and heading from 
the top, middle, and bottom of the nearest and farthest edge of each proposed recharge area. These 
measurements were then averaged to get an estimated distance from the Feather River. The average 
was reported in the “Distance from Feather River” column of the criteria matrix.  

B.4. Acres of Favorable Crop Type 

Recharge cannot happen on all agricultural fields, as not all fields are suitable for recharge. Using the 
2022 Land IQ Database (Land IQ 2022), the number of acres of land available for recharge was 
determined by the following attributes: Pasture, Not Cropped, and Idle, for each project area. 
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Appendix C. Additional Benefits Assessment 

C.1. Shorebird Habitat Creation 

To identify the best in-lieu recharge areas in the Wyandotte Creek Subbasin (Subbasin), shorebird habitat 
creation was identified as an additional beneficial use to consider. Flooding fields for recharge may 
create habitats that are well suited for shorebirds and other migratory birds. 

The Nature Conservancy’s Multi-Benefit Recharge Suitability Tool (The Nature Conservancy 2024b) was 
used to assess the suitability of the three potential groundwater recharge areas for shorebird habitat 
creation. The tool presented multiple suitability layers to compare with the potential groundwater 
recharge areas. This includes exclusion zones for airports and communities, crops eligible for bird 
habitat, suitable crops ranked by aquifer capacity, SAGBI, soil salinity, Corcoran clay thickness, 
groundwater level change at groundwater wells, water availability, and the slope of the topography. Soil 
salinity and Corcoran clay thickness are not regionally important and were not included in the suitability 
analysis. Additionally, SAGBI and groundwater level change were already included under a different 
criteria assessment.  

The primary shorebird habitat creation suitability criteria evaluated were (1) exclusion zones for airports 
and communities, (2) annual row crops open and free of tall vegetation (suitable crops), (3) suitable 
crops with aquifer storage capacity indicated by depths to water greater than 20 feet, and (4) the slope 
of the topography. If a potential groundwater recharge area was listed as suitable for shorebird habitat 
creation, a “Yes” and supporting information was listed on the Subbasin Recharge Matrix. If the potential 
groundwater recharge area was not listed as suitable for shorebird habitat creation, a “No” was listed on 
the Subbasin Recharge Matrix. 

C.2. Disadvantaged Communities Benefits 

Disadvantaged community (DAC) benefits for the three proposed recharge projects were evaluated 
based on a mapping tool developed by DWR (DWR 2025b) using data from the United States Census 
Bureau. DACs and severely disadvantaged communities (SDACs) are 80 and 60 percent, respectively, of 
the median household income (MHI) statewide. DACs have a MHI of $47,203-$62,938 and SDACs are 
classified by having a median household income of less than $47,203 (DWR 2025b).  

Projects were classified into three categories SDAC, DAC, or No, shown in the criteria for recharge 
analysis matrix. DAC/SDAC indicates that there is a portion of area inside the project boundaries that 
overlaps with one of these communities. If there were no DAC or SDAC areas within the project 
boundary it was classified as “No”. The benefits were evaluated using data from DACs Benefits, Census 
Places/Tracts during the years 2016 to 2020. A Census Place is a city, town, village, borough, or more 
generally a “populated place” (Ratcliffe, n.d.). Census Tracts are “small relatively permanent statistical 
subdivision of a county […] with an optimum size of 4,000 people” (United States Census Bureau 2022). 

The DACs Benefits, Census Places/Tracts showed that both Kelly Power Plant Bypass to Feather River 
Diversions and Bangor Conveyance to Wilson Creek incorporate DACs. Palermo Area Recharge site 
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included areas that were DACs and SDACs. Figure C-1 shows the distribution of DACs in Wyandotte Creek 
subbasin mapped by tract, block group and place.  Based on the data available, the entire area of the 
Wyandotte Creek subbasin is classified as a DAC by at least one of the mapping methods, thus all of the 
projects would provide DAC benefits. 
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Figure C-1. DAC Areas by Census Tract, block group and place in the Wyandotte Creek Subbasin (DWR 
2025b) 

Adapted from Geosyntec, 2021  
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C.3. Recharge Near a Groundwater Dependent Ecosystem 

GDEs are mapped by The Nature Conservancy on the GDE Pulse Interactive Map (The Nature 
Conservancy 2024a) across the entire state of California. This map uses satellite, rainfall, and 
groundwater data to assess the health and location of these ecosystems. A map of the GDEs in the 
Wyandotte Creek Subbasin is located within the 2022 GSP using the Natural Communities Commonly 
Associated with Groundwater (NCCAG) database (NCCAG 2025). This map is shown on Figure C-3. To 
evaluate nearby GDEs for the potential Wyandotte Creek recharge projects, an analysis was performed 
to match the location of these ecosystems with the boundaries of recharge projects. This analysis was 
categorized by “Yes” and “No” and denoted on the recharge criteria analysis matrix. “Yes” indicates that 
there was at least one GDE contained within the project boundaries, and “No” indicates that there were 
no GDEs found within the project boundaries. 

All three recharge project areas contained at least one or more GDEs within the project boundaries. 
Further analysis is needed to assess benefits to GDEs using the updated information presented in the 
2027 GSP.   
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Figure C-2. GDE Outlines in Wyandotte Creek Subbasin (Geosyntec 
2021) 
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C.4 Proximity to Dry Wells

Locally reported dry wells on SGMA Data Viewer (DWR 2025a), within two miles radius of each recharge 
area’s center, were recorded and counted (Figure C-4). A higher density of reported dry wells offers more 
potential beneficial use as increasing groundwater levels could restore the use of the dry wells. 
Additionally, these dry wells could become potential groundwater monitoring locations to document 
increasing groundwater levels.  

Figure C-3. Locally Reported Dry Wells within Two Miles of Proposed Recharge Areas (DWR 2025a) 

Source: SGMA Data Viewer database (DWR 2025a), Accessed July 25, 2024. 


	Technical Report
	Wyandotte Creek Subbasin Intra-Basin Water Exchange Feasibility Study
	Table of Contents
	Acronyms and Abbreviations
	Executive Summary
	1. 0BIntroduction
	1.1. 6BStudy Area
	1.2. 7BBackground
	1.3. 8BPurpose
	1.4. 9BGrant Funding
	1.5. 10BFeasibility Study Approach
	1.6. 11BReport Organization

	2. 1BIdentification of Potential Areas for Groundwater Recharge
	2.1. 12BPalermo Area Recharge
	2.2. 13BKelly Power Plant Bypass to Feather River Diversions
	2.3. 14BBangor Conveyance to Wilson Creek

	3. 2BRecharge Assessment
	3.1. 15BMethodology
	3.1.1. 17BInitial Screening Assessment
	3.1.2. 18BRecharge Suitability Evaluation
	3.1.3. 19BAdditional Benefits Assessment

	3.2. 16BScoring and Results

	4. 3BPermitting Requirements
	5. 4BConclusions / Recommendations
	6. 5BReferences
	Appendix A. Initial Screening Assessment
	A.1. Spring and Fall Groundwater Conditions (Depth-to-Water)
	A.2. Potential Water Quality Concerns

	Appendix B. Recharge Suitability Evaluation
	B.1. Soil Agricultural Groundwater Banking Index (SAGBI) – Moderately Good to Excellent
	B.2. Shortest Distance to Water Source
	B.3. Distance from Feather River
	B.4. Acres of Favorable Crop Type

	Appendix C. Additional Benefits Assessment
	C.1. Shorebird Habitat Creation
	C.2. Disadvantaged Communities Benefits
	C.3. Recharge Near a Groundwater Dependent Ecosystem
	C.4 Proximity to Dry Wells

	1. Introduction
	1.1. Study Area
	1.2. Background
	1.3. Purpose
	1.4. Grant Funding
	1.5. Feasibility Study Approach
	1.6. Report Organization

	2. Identification of Potential Areas for Groundwater Recharge
	2.1. Palermo Area Recharge
	2.2. Kelly Power Plant Bypass to Feather River Diversions
	2.3. Bangor Conveyance to Wilson Creek

	3. Recharge Assessment
	3.1. Methodology
	3.1.1. Initial Screening Assessment
	3.1.2. Recharge Suitability Evaluation
	3.1.3. Additional Benefits Assessment

	3.2. Scoring and Results

	4. Permitting Requirements
	5. Conclusions / Recommendations
	6. References 



