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Introduction

• Study begins February of 2023
• Consists of 2 field phases

• Phase 1: 128 cone penetration tests 
(CPTs)

• Phase 2: 10 hallow stem auger and 10 
surficial infiltration tests

• Final report presents a geologic background of 
the study area, report findings, and implications 
for groundwater recharge. 

Goal: Identify locations for potential  
groundwater infi l tration to the 
lower aquifer
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Introduction 

• Study begins February of 2023 
• Consists of 2 field phases 

• Phase 1: 128 cone penetration tests (CPTs) 
• Phase 2: 10 soil borings and 10 surficial 

infiltration tests 
• Final report presents a geologic background of the study 

area, report findings, and implications for groundwater 
recharge. 

Goal: Identify locations for potential 
groundwater infi ltration to the 
lower aquifer 
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Background 

Part of the Great Valley Geomorphic Province 

Deep, sediment filled basin. 
- Over 3,000 feet deep in places 
- Originally an ancient sea 
- Contains marine and non-marine sediments sourced from the 
Sierra Nevada and Costal ranges 

Highly Variable Ground Water levels 
- In excess of 200’ deep in the study area 
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Background 

Sediments consist of varying
layers of gravel, sand, silt, and
clay 

Upper unconsolidated sediments 
known as Tulare formation 

- Contains thick layers of clay from lacustrine, 
flood, and marsh deposits 
- The most prominent of these layers is the 
Corcoran clay 

Corcoran Clay serves as the main
confining layer between the upper 
and lower aquifers for the
Westlands Water District 

- In order for recharge to occur in the lower 
aquifer, water must infiltrate around the 
Corcoran Clay 

Corcoran 
Clay 
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Background 

According to prior USGS studies, well logs, and other data 
available to Westlands, the Corcoran Clay is not present in most of 
the study area 
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Implications 

Water infiltrated from the study area can 
potentially be used to recharge the 
lower aquifer 
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Investigation 

128 CPTs to a target depth of 100’ below ground 
10 Soil borings to a target depth 100’ below ground 
10 Surficial infiltration tests with a double ring infiltrometer 
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CPT Results 
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CPTs 



TeamUES.co
m

Borings 
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Borings 
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Surficial Infiltration Test Results 

Factors affecting surficial 
infiltration: 
 Sediment type 
 Sediment density 
 Disturbed vs undisturbed ground 
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Subsurface Results 
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Subsurface Results 
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Subsurface Results 
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Subsurface Results 
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Subsurface Results 
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Conclusions 
• Infiltration into the deeper subsurface should 

generally be possible in locations with high 
average permeabilities and thin surficial clay 
layers. 

• Locations with the best conditions are most 
commonly found on the western limits of the 
study area and in a band just north of, and 
roughly parallel to Arroyo Creek. 

• Any locations where surficial infiltration is to 
be used should first be scarified as deep as 
reasonably possible to break up hard, 
compacted sediments that would be less 
permeable. 

• Certain locations with unfavorable infiltration 
potential due to thick surficial clays, may 
become highly favorable with the 
development of facilities that would allow 
water to pass through these clays. 
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     Item 5‐ GW Recharge Update 

February  Stats 
• 260  Active  
Projects 

• 31  TAF  of  Active  
Recharge 



     

 

 

 

 

 

 

Item 5‐ GW Recharge Update
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2023 Recharge Stats to date 

Total Recharge by Project Type 
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     Item 5 ‐ GW Recharge Update 



  

Item 5 - GW Recharge Update 
• Total District Recharge (Present) = 347,000 AF 

Delivered for Recharge 
• 31,000 AF delivered in February 
• 115,000 AF delivered to Projects with WWD Agreements 

•2023 Groundwater Recharge Application 
•2023 GW Application 

•ASR Program
•ASR Program Application 

•Groundwater Recharge Guidance Document
•Groundwater Recharge Guidance Document 



       
       

       
   

Item 6: Update on the Groundwater 
Transfer Form 

 GW Transfer Form Updated 

 Simplified to reference Article 1 

 Updated to reference errors 
related to meters 



Item 7: Potential Changes to the 
Westside Subbasin Boundary 



       

 

       

Item 8: Addressing DWR Corrective Actions on the Westside 
Subbasin GSP 

Vertical Displacement October 2022‐October 2023 

Subsidence since 2022 GSP Amendment 
2022 
• Historically high land subsidence in fall 2022 
2023 
• 100% CVP Allocation 
• ~300,000 AF of aquifer recharge from ASR, 

infiltration basins and floodMAR 
• Minimal GW pumping 
• Elastic rebound in land subsidence throughout 2023 



     

 

SMCs & Undesirable Results 

Corrective Action 
9(a) …undesirable results associated with 

rates of subsidence should be tied to 
exceedances at individual sites along the 
San Luis Canal rather than requiring 
exceedances at multiple sites. 

9(a) Undesirable results related to rates for 
these areas should be evaluated at a 
temporal resolution that captures intra-
annual (e.g., quarterly, or monthly) as 
well as annual changes. 

9(c) Revise the rate and cumulative 
minimum thresholds in areas adjacent to 
the San Luis Canal, based on available 
freeboard in segments of the San Luis 
Canal, to minimize or eliminate potential 
for encroachment of freeboard. 

Preliminary Proposed Response 

• Tie Undesirable Results (UR) to individual sites along 
SLC. 

• Evaluate total subsidence instead of inelastic 
subsidence. 

• Evaluate subsidence at seasonal high when 
SLC conveyance is most impacted (see next 
slide). 

• Revise MT based on available freeboard (see 
next slide). 



     

 

   
 

   

 

SMCs & Undesirable Results 

Corrective Action 
9(c) For areas along the San Luis Canal that already 

are experiencing undesirable results (i.e., where 
freeboard encroachments are already occurring), 
revise the rate and cumulative minimum thresholds 
for subsidence to minimize or eliminate any further 
subsidence where these significant negative 
impacts are already occurring, or alternatively, 
propose and describe mitigation for the substantial 
interference to the San Luis Canal caused by 
additional, future subsidence. 

Preliminary Proposed Response 
• Establish MT based on “current conditions” in 

impaired areas of the SLC. 
• Evaluation of conditions in terms of total 

subsidence (inelastic + elastic) at greater 
frequency. 

Freeboard 

Design Water Surface 
Current MT 

Revised MT 

“Current” 
Conditions 



 

 

Monitoring 

Corrective Action 

11(c) Where feasible, increase the frequency 
and evaluation of subsidence and 
compaction monitoring at extensometers 
and GPS benchmarks in sensitive areas 
to detect potential subsidence rate 
increases more rapidly. 

11(a) Establish methods for the use of InSAR 
data as it becomes available, to quickly 
identify locations where subsidence 
rates may be increasing. 

Discussion Topic 

• Utilize quarterly InSAR for increased frequency. 
• Increase frequency of evaluation internally. 
• Include Subsidence in Annual Reporting to 

DWR. 
• Coordinate with California Aqueduct 

Subsidence Program (CASP) branch of DWR to 
enhance monitoring along SLC. 

• Consider additional monitoring at WWD sites to 
validate InSAR measurements. 
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