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Model Setup

MODFLOW 2000 code with Groundwater Vistas interface is used for the calibration task.

MODFLOW well file is assembled based on monthly pumpage. Pumping curves assembled for industrial, municipal,
and agricultural uses are applied to the wells with only annual total pumping records.

Assignment of recharge is based on USGS recharge data.-@msational flow is simulated with injection well cells
along north side of the model domain with constant flow rate.

Faults affecting groundwater flow are simulated with MODFLOW horizontal flow barrier (HFB) package. The
distribution of HFB cells are modified from USGS original model. The main addition is Knippa Gap barrier.

A set of model top and bottom elevation newly created by EAA is used to assemble model. The sensitivity of this set
of data is compared against transferred SWRI data and original 2004 model setup. The common treatnées®

three sets is that the base of model in recharge zone needs to be lowered to simulated the unsatupatéion of the
aquifer as saturated.

A new initial head file representing the aquifer water level at the beginning of the transient simulation is assembled
by EAA.
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The Barton Springs Portion in original model is eliminated near Kyle



Contour of Simulated Model Top Elevation (Range fre4064 to 2018 ft abovensl)
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Boundary Conditions and Aquifer Parameter Distribution



Simulated Distribution of Hydraulic Conductivity [ ..
(Ranging from 48,500 ft/day) g
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SimulatedHorizontal Flow Barrie(Modified from 2004 Model)
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SimulatedPumping and Injection (Crodermational flow) Wells

Simulated crosformational flow is increased from 41.3k-a
ft/year in 2004 model to 75.2k dt/year in this calibration.
The increase is mainly located at northern Bexar County.



Well Discharge Simulated with Well Package

A Pumping is populated mainly based on EAA and SAWS pumping records
A Pumping curves for industrial, agricultural, and municipal uses are applied to Uvalde and San Antonio Pools
A Municipal pumping curve is applied to domestic/livestock wells.

MMonthly Well Pumping (in acre-ft

Monthly Well Discharge

Annual Total Pumpage
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Zone Distribution of Recharg8imulated withMODFLOW Rechard#ackage
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Recharge Input Data Processing

A Populated usingnonthly recharge estimated by USGS using Puente
method

A 85% recharge was applied to stream cells, 15% to-stteam cells.

A Initial recharge estimates were modified for wet years (annual
recharge greater than 1.4 million aefeet) in similar manner as
done in the 2004 model: multipliexf 0.8 Is applied to 2002, 2004,
and 2007 recharge data.

A A maximum recharge rate of 0.8 inches/day was also applied to
focused recharge zones in stream channels



Contour of Newly Assembled Initial Head Data




Calibration Targets and Calibration Process

A A new set of water level targets is assembled by EAA to cover the period 2001
2011. The data point closest to the end of each stress period is picked to represent
the water level of the stress period

A Initial runs are analyzed to eliminate target wells that do not belong to Edwards
Aquifer

A The conductance for barriers and faults represented in HFB package are estimated
using PEST

A Hydraulic Conductivities are estimated initially using trial and error method to
obtain reasonable fit of water levels and spring flows, and optimized locally using
PEST




LOCATION OF WATER LEVEL TAGET WELLS

Targets evaluated and eliminated

Well Reason to eliminate Location
DX-68-08-701  perched aquifer Comal
DX-68-22-503  bad data points Comal
DX-68-27-503 bad data points, duplicated target in same cell :Comal
YP-69-44-603  not Edwards, well in serpentine Uvalde
YP-69-44.901  wellis too shallow Uvalde
RP-70-38-902  Kinney County, no correlation w/ Uvalde pool Kinney
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LOCATION MAP OF SPRINGS SIMULATED
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NAME HEAD CONDUCTANCE
Comal Springs G607 5 94E+06
san Marcos Springs 576 1.85E+06
Leona Springs 838 4 1 50E+05
San Antonio Springs 670 6.00E+06
San Pedro Springs 662 5 00E+04
Hueco Springs 619 1 58E+07
Leona 2 835 8 50E+04
Los Moras Springs 1105 1.32E+06

Drain cell Leona? is included to
Represent additional discharge from
Edwards Aquifer.

Average simulated discharge from Leona
2 is 25 cfs.




CALIBRATION RESULTS



Hydraulic Head at the end of last stress period




Mass Balance at the End of Last Stress Period

VOLUMETEIC BUDGET FOR ENTIEE MODEL AT END OF TIME STEP
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Distribution

Simulated Groundwater Flow Budget

Model Summary (Annual Average) KAFY
Total Drain (Springs and Leona Underflows) -484.1
......................................................... 1 o o oo vt o
Total Crosdormational flow from contributing zone 70.8
Total Pumping -378.8
Recharge 811.6
StorageChange 19.6

§San Marcos gTotaI Outflow : 186.8
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Hydraulic Head CalibratioBtatistics

MEO.45 ft
Mean Abs. Error
RMS Error 17.0 ft

N = 5786



