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Problem:

Annual groundwater pumping exceeds natv~=' 1echarge
by about four times

Recharge about 5,000 acre-fee! “eur

Pumping about 20,000 acrc (- >t/ye 'r
Pumping has resulted ir v wer! 7e1 declines on the
order of 180 feet (abou. 3 feet p_. year)

Water-level declir *5 i1 ar=c s with significant clay
deposits could 1 ~uit i ' nd subsidence

As the more pe_me. *.le upper aquifer is dewatered,
water-level decliy - . may accelerate and water quality

may deterior~*e
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Legend
Decline in water level between
1945 and 2011 (in feet)




Land Subsidence e

* Elevations for all 25 benchmarks are stable (< 6 zompared
to elevations derived from leveling m™ 2asurer, =iits in 1978
(23 benchmarks) or 1969 (2 benc! rarks)
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*operated by Scripps Orbit and Permanent Array Center



InSAR e B

* Interferometric synthetic aperture radar

4/3/0. 9/30/07 (2.5 years) max. < 1 inch



Problem:

Annual groundwater pumping exceeds natv~=' 1echarge
by about four times

Recharge about 5,000 acre-fee! “eur

Pumping about 20,000 acrc (- xt/ye 't
Pumping has resulted ir v wer! 7e1 declines on the
order of 120 feet (aboui > feet »_. year)
Water-level declir *5 i1 ar=c s with significant clay
deposits could 1 ~uit i ' nd subsidence

As the more p >rm *uble upper aquifer is dewatered,
water-level der. ..:s may accelerate and water
quality may etcriorate
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Explanation

¢ Drilters Logs
A Monitoring
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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
eLower aquifer 0.1-2 feet/day

Specific Yield (Storage) \

’ Explanation

*  Drillers Logs
A Monitoring
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*Upper aquifer 14%
*Middle aquifer 7%
sLower aquifer 3%
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Hydrogeologic
characterization
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Hydrogeologic

characterization:
Horizontal hydraulic

conductivity (Permeability)
*Upper aquifer 43-81 feet/day
*Middle aquifer 1-10 feet/day
eLower aquifer 0.1-2 feet/day

Specific Yield (Storage) \

’ Explanation

*  Drillers Logs
A Monitoring
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*Upper aquifer 14%
*Middle aquifer 7%
sLower aquifer 3%
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Specific yield of sedime
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Screened Interval

Pump Depth | Upper Flow rate
. ' Aquifer 160 Igpm

Cumulative Flow Curve

Estimated Flow Curve
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Chemistry by aquifer:

5 Explanation Dlanatig Explanation

Road

2 Upper Aquifer

Calc. TDS (mg/L.)

290 - 350
351 - 500
501- 700
701 - 1000
1001 - 1300
1301 - 2100

. Road
A # Lower Aquifer
Calc. TDS (mg/L)

290-350
351 - 500
501 - 700
701 - 1000
1001 - 1300
1301 - 2100

351- 500
501-700
7011000
1001 - 1300
1301-2100
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% aquifer: 25 upper, 75 middle

«1D4-2 TDS




Groundwater Age Dat
(Tritium/Carbon-1
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Predictive simulations:

5 Scenarios
(1) No action 50 years
(2)LOW GROWTH (Ag red. 50%; Golf red 30%; M. 1nc. 75%)
(3)MEDIUM GROWTH (Ag red. 75%; C¢ 'fred. 5¢ %, Muni inc. 133%)
(4)HIGH GROWTH (Ag red. 100%; C 't Led. =«."9; Muni inc. 280%)
(5)WATER USAGE REDUCTION T .(EA(, 7 L USTAINABILITY
(Ag red. 80%; Golf red. 80%; Mu 1 red. 4%,

North Q e
1o%e Upper aquifer Q
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Scenario 1:

No action 50 years
Continue current
pumping rates

1,000 9"

- Upper aquifer Q
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A Fob AR B Py Explanation
» T i 4 Scenario 1
awdown 2010-2060 (feet)
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A o0 8 T EN S8 Explanation
: J i 4 Scenario 2
awdown 2010-2060 (feet)

Scenario 2:

LOW GROWTH
Agriculture reduced 50%

Golf reduced 50% -y e
. . O Y fi’{' ﬁ ¢ =110-720
Municipal increased 75% =% @ =
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1,000 :
- Upper aquifer Q 2010 water levels and
£ ipgwater levels

I T A ARG T QRN N TP A T T T AL




Change in storage through time

(1) No action 50 years

(2)LOW GROWTH (Ag red. 50%; Golf red. 50%;Muni inc
(3)MEDIUM GROWTH (Ag red. 75%; Golf re&
(4)HIGH GROWTH (Ag red. 100%; Golf re

(5) WATER USAGE REDUCTION T
(Ag red. 80%; Golf red. 80%; Muni red.
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Plans:

(1) Complete updating and calibra. ng M1 ) DFLOW,
(2) Construct and analyze predi tive .imulations
identified by Borrego Wator Dist* such as, and
Artificial recharge
Reduced municipal o: = cieatio. al pumpage
Fallow agriculture larn !
Import water ar ' cuange . 1mping patterns

(4) Complete ir.-_pre+, = report



£

s e

i






