


Prooie™:
Groundwat ' s~ irtually the sole source of water in

Borrego

Annual groundv.a’  pumping exceeds natural recharge
by about four time

Pumping has resultea i + iter levels dropping over two
feet per year for the past . .v¢e .cv 7ears

Water-level declines in areas .1t' ignificant clay
deposits could result in land suus ! .ice

As the more permeable upper aquif ' .s iewatered,
water-level declines may accelerate ar w .~ quality
may deteriorate
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Rech arge

Natural rccharge:

O
Adjacent va' s eds - vast majority
Local precip. aue™ - negligible
Relatively smal. moun* during storms

Most lost to evaposa’ i

Anthropogenic rechary .

[rrigation return flow
range 65-85% (improves with time)
much lost to evaporation

Septic tank effluent
Thick unsaturated zone

vertical conductivity is approximately o0.00"
Example: 200 feet to water about 100 years

= USGS




Over ... .imate variability small compared
to the ¢’ .n 'lative storage change
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Wate! lev’ ' declines:

Northern BorreSgialley
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Legend

Decline in water level between ||
1945 and 2011 (in feet)
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Y Explanation
e  Drillers Logs
3 A Monitoring Well
] Production Well
"E —— Road _
L B section through model !
: |:I Borrego Study Area
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Lan’. c ubsidence

* Elevation- «+ 'l 25 benchmarks are stable (< 6”) compared

to elevation de' . d from leveling measurements in 1978
(23 benchmar. °) «r71°69 (2 benchmarks)

in 40 years
14JRH
-0.329 ft

CL30 p1azs N1326

Q1328

control stations
tic measurements)

—

\

*gperated by Scripps Orbit and Permanent Array Center



Hydrogeologic
charact tion:

Horizontal hy
conductivity (Pe Y)
*Upper aquifer 43- t/da
Middle aquifer 1-10
sLower aquifer 0.1-2 feetz

Preliminary Estimates

| Explanation

e  Drillers Logs

A Monitoring Well
| [ Production Well




Hydro: 2»logic
characte’ .« tion - permeability

Explanation
== Major_Highways e { A s 4 N { = Major_Highways
) - : > A, "
A |:| Active cells - ,’,:f ¢ W X - i - K08, 0 : ) i - D ctive cells
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logic

Hydro
charatt

| Explanation

e  Drillers Logs

> A Monitoring Well

@ | I Production Well
5 3 ‘3 —— Road
| I section through model i

: :l Borrego Study Area

Specific Yield
*Upper aquifer 1
Middle aquifer 7%
eLower aquifer 3%

Preliminary Estimates




STATIC

ific yield of sediments
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.1 Uncorrected carbon-14 ages (ybp)
and tritium content |

@ <07TU,tritium dead
@& =07TU, tritum live
Tt nosample E

=3 age dating tracers indicate that

| “recent” groundwater recharge |
| is only occurring in the portion |
| of the basin nearest mountain |

e |

front recharge areas.
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. Increasing TDS
concentration with
decreasing water
levels
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| * Nitrate concentration in the
shallowest agricultural well
sampled is more than 40x higher
than the deeper agricultural wells

: * Nitrate concentration in the
shallowest agricultural well is 3x
the CA-MCL of 10 mg/L and is 9x
igher than 93% percent of the

s in the basin with recent data
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Prer’.~tive simulations:
5 Scenarius
(1) No acticn 50 vears
(2-4) Several ( ‘ow . “cenarios
(example: Ag rec s5¢™; Colf red. 50%; Muni inc. 75%)
(5)WATER USAGE F” JCTION TO REACH SUSTAINABILITY
(Ag red. 75%; Golf rec. 75%- " Tuni red. 50%)

o007 7 Upper aquifer
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Bas’. * roundwater budget

Groundwater¥ ét (acre-feet peryear)
IN d Current Scenario Sustainable

Natural Recharge 6,000 6,000 6,000
ouT
Flow out southern end 350 350

5 250

Natural ET 200
Wells 12,000

Storage Change 60 -6,550




i Explanation
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Char ;~ in storagethrough time

(1) No action 5Q
(2) Low Grow#§
(Ag red. 50%; Golf 1¢gl.
(3) WATER USAG

(Ag red. 75%; Golf red. 75

uni inc. 75%)
ION TO REACH SUSTAINABILITY
ni red. 50%)
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Con-.'1sions: - 2ZUSGS
1) Wate. 87 dget

Currer . w e water being pumped than recharging basin
Asaresu  wats levels are declining and will continue to decline until this
changes

The rate of ¢ <. ~ m77 increase and the water quality may deteriorate
with continua 'owe g of water levels

Subsidence

Currently, small amour® . st idence is happening
Not likely to be a big issae * ' s basin now or in the future

Water Quality

“Recent” natural groundwater . .cb- ¢ is nnly reaching the basin near
mountain front recharge areas

TDS concentrations are increasinga: a r' 2ls decrease indicating that
TDS may be a water quality issue in the e

The distribution of nitrate in groundwate. ir~" .., that agricultural
OPerations are impacting “shallow” water q. .. v 1 the northern portion
of the basin

Final thought

The issue isn’t that the basin will run out of water, bu hatv ter is likely
to become more expensive

Costs from deepening wells, increasing number of wells to ge. ' .ie same yield,
treating for water quality issues, etc.






