
Evaluation of Groundwater Conditions 
and Land Subsidence in the Borrego 
Valley, California 

 Borrego Water District 

 United States Geological Survey 
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Problem: 
 Annual groundwater pumping exceeds natural recharge 

by about  four times 

 Recharge about 5,000 acre-feet/year 

 Pumping about 20,000 acre-feet/year 

 Pumping has resulted in water level declines on the 
order 0f 180 feet (about 3 feet per year) 

 Water-level declines in areas with significant clay 
deposits could result in land subsidence 

 As the more permeable upper aquifer is dewatered, 
water-level declines may accelerate and water quality 
may deteriorate 
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Water level declines: 
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Land Subsidence 
 Elevations for all 25 benchmarks are stable (< 6”) compared 

to elevations derived from leveling measurements in 1978 
(23 benchmarks) or 1969 (2 benchmarks) 

 Max. change (ft) 
in 40 years 
   14JRH 

   -0.329 ft 
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 Interferometric synthetic aperture radar 

 

InSAR 

4/3/05-9/30/07 (2.5 years) max. < 1 inch 
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Problem: 
 Annual groundwater pumping exceeds natural recharge 

by about  four times 

 Recharge about 5,000 acre-feet/year 

 Pumping about 20,000 acre-feet/year 

 Pumping has resulted in water level declines on the 
order 0f 120 feet (about 3 feet per year) 

 Water-level declines in areas with significant clay 
deposits could result in land subsidence 

 As the more permeable upper aquifer is dewatered, 
water-level declines may accelerate and water 
quality may deteriorate 
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Water level declines: 
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-2.7 ft/yr 

120 foot 
decline 

Water level declines: 
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Hydrogeologic 
characterization: 
Horizontal hydraulic 

conductivity (Permeability) 
•Upper aquifer 43-81 feet/day 

•Middle aquifer 1-10 feet/day 

•Lower aquifer 0.1-2 feet/day 

Specific Yield (Storage) 
•Upper aquifer 14% 

•Middle aquifer 7% 

•Lower aquifer 3% 
 

Preliminary Estimates 
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Specific yield of sediments 
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Screened Interval 

Pump Depth 

Estimated Flow Curve 

Cumulative Flow Curve 
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ID4-3 

ID4-2 

Chemistry: 
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Chemistry by aquifer: 
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ID4-3 
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ID4-2 
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Predictive simulations: 
 

5 Scenarios 
(1) No action 50 years  
(2)LOW GROWTH (Ag red. 50%; Golf red. 50%; Muni inc. 75%)  
(3)MEDIUM GROWTH (Ag red. 75%; Golf red. 50%; Muni inc. 133%) 
(4)HIGH GROWTH (Ag red. 100%; Golf red. 50%; Muni inc. 280%) 
(5)WATER USAGE REDUCTION TO REACH SUSTAINABILITY  
(Ag red. 80%; Golf red. 80%; Muni red. 48%) 
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Scenario 1: 
 No action 50 years 

Continue current 
pumping rates 
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Scenario 2: 
 LOW GROWTH  

 Agriculture reduced 50% 

 Golf reduced 50% 

 Municipal increased 75%  
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Change in storage through time 
(1) No action 50 years  
(2)LOW GROWTH (Ag red. 50%; Golf red. 50%; Muni inc. 75%)  

(3)MEDIUM GROWTH (Ag red. 75%; Golf red. 50%; Muni inc. 133%) 

(4)HIGH GROWTH (Ag red. 100%; Golf red. 50%; Muni inc. 280%) 

(5) WATER USAGE REDUCTION TO REACH SUSTAINABILITY  
(Ag red. 80%; Golf red. 80%; Muni red. 48%) 
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Plans: 
(1) Complete updating and calibrating MODFLOW,  
(2) Construct and analyze predictive simulations 

identified by Borrego Water District such as, and 
 Artificial recharge 
 Reduced municipal or recreational pumpage 
 Fallow agriculture land 
 Import water and change pumping patterns 

(4) Complete interpretive report 
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