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EXECUTIVESUMMARY

Texas State Water Code, Section 36.1071, Subsection (h) (Texas Water Codel)26tates
that, in developing its groundwater management plan, a groundwater conservation district
shall use groundwater availability modeling information provided by theExecutive
Administrator of the Texas Water Development Board (TWDB) in conjunction wh any
available site-specific information provided by the district for review and comment to the
Executive Administrator.

The TWDB provides data and information to thé&vergreen Underground Vater
Conservation District in two parts. Part 1 is théestimated Historical Water Use/State
Water Plan dataet report, which will be provided to you separately by the TWDB
Groundwater Technical Assistanc®epartment. Please direct questions about the water
data report to Mr. Stephen Allerat 512-463-7317 or stephen.allen@twdb.texas.govPart 2
is the required groundwater availability modeling information and this information
includes:

1. the annual amount of recharge from precipitation, if any, to the groundwater
resources within the district;

2. for each aquifer within the district, the annual volume of water that discharges from
the aquifer to springs and any surfacevater bodies, including lakes, streams, and
rivers; and

3. the annual volume of flow into and out of the distrct within each aquifer and
between aquifers in the district.


mailto:stephen.allen@twdb.texas.gov
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The groundwater management plan for théevergreen Underground Water Conservation
District should be adopted by the district on or befordecember 16 2020 and submitted to
the Executive Alministrator of the TWDB on or beforeJanuaryl15, 2021. The current
management plan for theEvergreen Underground Water Conservation Districtexpires on
March 16, 2021.

We usedfour groundwater availability models to estimate he management plan
information for the aquifers within the Evergreen Underground Water Conservation
District. Information for the Edwards (Balcones Fault Zonejquifer is from the GWSIM-IV
groundwater availability model for the San Antonio segmenof the Edwards (Balcones
Fault Zone)Aquifer (Thorkildsen and McElhaney, 1992Klemt and others, 1979.
Information for the Carrizo-Wilcox, Queen City, and Sparta aquifers is fromersion 2.01 of
the groundwater availability model for the southern part of the Carizo-Wilcox, Queen City,
and Sparta aquifers (Kelley and others, 2004). Information for the Yegukackson Aquifer is
from version 1.01 ofthe groundwater availability model for the Yegualackson Aquifer
(Deeds and others, 2010)Information for the Gulf Cast Aquifer Systems from version
1.01 ofthe groundwater availability model for the central portion of the Gulf Coast Aquifer
System (Chowdhury and others, 2004)

This report replaces the results of GAM Run3t004 (Goswamj 2015), as the approach used
for analyzing model results has been since refinedables 1 through 6 summarize the
groundwater availability model data required by statute andFigures 1 through 6 show the
area of the modes$ from which the values inthe tables were extracted. If, after review of the
figures, the Evergreen Underground Water Conservation Districtdetermines that the
district boundaries used in the assessment do not reflect current conditions, please notify
the TWDB at your earliest convenience

METHODS:

In accordance withthe provisions of the Texas State Water Code, Section 36.1071,
Subsection (h), he four groundwater availability models mentioned above were used to
estimate information for the Evergreen Underground Water Conservation District
managemaent plan. Water budgets were extracted fothe (post 1980) historical model
periods for the Edwards (Balcones Fault ZoneAquifer (1980 through 1989), Carrizo-
Wilcox, Queen City, and Sparta aquifers (1980 through 1999Y),eguaJackson Aquife (1980
through 1997) and Gulf CoasAquifer System (980 through 1999). With the exception of
GWSIMIV, we usedZONEBUDGET Version 3.qHarbaugh, 2009)to extract water budgets
from the model results The average annual water budget values for recharge, surface
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water outflow, inflow to the district, and outflow from the district for the aquifers within
the district are summarized in this report.

PARAMETER3ND ASSUMPTIONS:

Edwards (Balcones Fault Zone) Aquifer

1 We used the GWSIMV model of the San Antonio Segment of the Edwards (Balcones
Fault Zone) Aquifer.See Thorkildsen and McElhaney (1992) and Klemt and others
(2979) for assumptions and limitations of theGWSIMIV groundwater availability
model.

1 The GWSIMV model contains one layer representing the Edwards (Balcones Fault
Zone) Aquifer and the associated limestone.

1 This model was run to analyze the groundwater flow entering and leaving
Evergreen Underground Water Conservation District.

1 Lateral flows, leakage, and reduction in recharge volumes ameported in the model
output files. GWSIMIV reduces recharge when calculated heads exceed the
elevation of the top of the aquifer.

Carrizo-Wilcox, Queen City, and Sparta aquifers

1 We used version 2.0Df the groundwater availability model for the southern part of
the Carrizo-Wilcox, Queen City, and Sparta aquifers. SBeedsand others (2003)
and Kelley and others (2004) for assumptions and limitations of the groundwater
availability model for the southern part of the CarrizoWilcox, Queen City, and
Sparta aquifers.

1 This groundwater availability model includes eight layers, which generally
represent the Sparta Aquifer (Layer 1), the Weches Formation confining unit (Layer
2), the Queen City Aquifer (Layer 3), th®eklaw Formation confining unit (Layer 4),
the Carrizo Formation (Layer 5), the Upper Wilcox Unit (Layer 6), the Middle Wilcox
Unit (Layer 7), and the Lower Wilcox Unit (Layer 8).

1 Water budgets for the district were determined forthe Sparta Aquifer (Layerl), the
Queen City Aquifer (Layer 3), and th€arrizo-Wilcox Aquifer (Layers 5 through 8,
collectively).

1 The model was run with MODFLOW6 (Harbaugh and McDonald1996).
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Yegua-Jackson Aquifer

1 We used version 1.01 of the groundwater availability model for the Yegudackson
Aquifer. See Deeds and others (2010) for assumptions and limitations of the
groundwater availability model.

1 This groundwater availability model includes five layerghat represent the outcrop
of the YeguaJackson Aquifer and younger overlying units the Catahoula
Formation (Layer 1), the upper portion of the Jackson Group (Layer 2), the lower
portion of the Jackson Group (Layer 3), the upper portion of the Yegua Group (Layer
4), and the lower portion of the Yegua Group (Layer 5).

1 An overall water budget for the district was determined for the Yegudackson
Aquifer (Layer 1 through Layer 5, collectively, for the portions of the model that
represent the Yegualackson Aquifer).

1 Themodel was run with MODFLOW2000 (Harbaugh and others, 2000).
Gulf Coast Aquifer System

1 We usedversion 1.01 of the groundwater availabiliy model for the central partof
the Gulf Coast AquifeSystemfor this analysis. See Chowdhury and others (2004)
and Waterstone and others (2003) for assumptions and limitations of the
groundwater availability model.

1 The model has four layers which represent the Chicot Aquifer (Layer 1), the
Evangeline Aquifer (Layer 2), the Burkeville Confining Unit (Layer 3), and thasper
Aquifer and parts of the Catahoula Formation in direct hydrologic communication
with the Jasper Aquifer (Layer 4).

1 Water budgets for the district were determined for the Gulf Coast Aquifer System
(Layers 1 through 4 collectively).

1 The model was runwith MODFLOW96 (Harbaugh and McDonald, 1996).

1 Because this model assumes a #tow boundary condition at the base we used
version 1.01 of the groundwater availability model for the Yegudackson Aquifer to
investigate groundwater flows between the Catahoa Formation and the base of
the Gulf Coast Aquifer System. See Deeds and others (2010) for assumptions and
limitations of the groundwater availability model for the Yegualackson Aquifer.
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RESULTS

A groundwater budget summarizes the amount of water entenig and leaving the aquifes
according to the groundwater availability model. Selectedroundwater budget
componentslisted below were extracted fromthe groundwater availability model results
for the Edwards (Balcones Fault Zone)Carrizo-Wilcox, Queen Cit, Spartg and Yegua
Jackson aquifers and the Gulf Coaaquifer Systemlocated within Evergreen Underground
Water Conservation Districtand averaged over thenistorical calibration periods, asshown
in Tables 1 through 6.

1. Precipitation recharge? the areally distributed recharge sourced from
precipitation falling on the outcrop areas of the aquifers (where the aquifer is
exposed at land surface) within the district.

2. Surfacewater outflow? the total water discharging from the aquifer (outflow)
to surface-water features such as streams, reservoirs, and springs.

3. Flow into and out of district? the lateral flow within the aquifer between the
district and adjacent counties.

4. Flow between aquifer® the net vertical flow between the aquifer and adjacent
aquifers or confining units. This flow is controlled by the relative water levels in
each aquifer and aquifer properties of each aquifer or confining unit that define
the amount of leakage that occurs.

- z A N s o~ A =

through 6. It is important to note that sub-regional water budgets are not exact. This is due

to the size of the model cells and the approach used to extract data from the model. To
avoid double accounting, a model cell that straddlesgolitical boundary, such asadistrict

or county boundary, is assigned to one side of the boundary based on the location of the
centroid of the model cell. For example, if a cell contains two counties, the cell is assigned to
the county where the centroidof the cell is located
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TABLE1. SUMMARIZED INFORMATON FOR THEEDWARDS (BALCONES RA.T ZONE)AQUIFERFOR
EVERGREEN UNDERGRODNVATERCONSERVATIONDISTRI4 63 ' 2/ 5. $7! 4 %2
MANAGEMENT PLAN. ALWALUES ARE REPORTEIN ACREFEET PER YER AND ROUNDED
TO THE NEAREST 1 AGRFOOQOT.

Management Plan requirement Aquifer or confining unit Results
Estimated annual amount of recharge from Edwards (Balcones Fault Zone) 0
precipitation to the district Aquifer

Estimated annual volume of water that discharges
Edwards (Balcones Fault Zone)

from the aquifer to springs and any surfacevater . 0
. . . Aquifer
body including lakes, streams, and rivers
Estimated annual volume of flow into the district Edwards (Balcones Fault Zone)
o I . . 70
within each aquifer in the district Aquifer
Estimated annual volume of flow out of the district | Edwards (Balcones Fault Zone)
within each aquifer in the district Aquifer
Estimated net annual volume of flow between each )
Flow to other aquifers NAlL

aquifer in the district

INot applicable. Model assumes a rftow boundary at the base
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TABLE2. SUMMARIZED INFORMATON FOR THECARRIZOWILCOXAQUIFERFOREVERGREEN
UNDERGROUND WTER CONSERVATIONDBI4 2 ) #4063 ' 2/ BIANAGEMERSD
PLAN. ALL VALUES ARREPORTED N ACREFEET PER YEARND ROUNDED TO THE
NEAREST 1 ACRIEEOOQOT.

Management Plan requirement Aquifer or confining unit Results

Estimated annual amount of recharge from

precipitation to the district Carrizo-Wilcox Aquifer 20,850

Estimated annual volume ofvater that discharges
from the aquifer to springs and any surfacevater Carrizo-Wilcox Aquifer 3,621
body including lakes, streams, and rivers

Estimated annual volume of flow into the district

within each aquifer in the district Carrizo-Wilcox Aquifer 72,094

Estimated annual volume of flow out of the district

within each aquifer in the district Carrizo-Wilcox Aquifer 15,081

Flow into the Carrizo-Wilcox
Aquifer from the overlying 18,695

Estimated net annual volume of flow between each Reklaw confining unit

aquifer in the district
Flow from the Carrizo-Wilcox

Aquifer into downdip units 2,313
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TABLE3. SUMMARIZED INFORMATON FOR THEQUEEN CITYAQUIFERFOREVERGREEN
UNDERGROUNDVATER CONSERVATION BI4 2 ) #GROUBNDWATER MANAGEENT
PLAN. ALL VALUES ARREPORTED IN ACRIEEET PER YEAR AND ROUNDEDQ THE
NEAREST 1 ACRIEEOOQOT.

Management Plan requirement Aquifer or confining unit Results

Estimated annual amount of recharge from

precipitation to the district Queen City Aquifer 23,084

Estimated annual volume of water that discharges
from the aquifer to springs and any surfacevater Queen City Aquifer 7,097
body including lakes, streams, and rivers

Estimated annual volume of flow into the district

within each aquifer in the district Queen City Aquifer [

Estimated annual volume oflow out of the district

within each aquifer in the district Queen City Aquifer 1,716

Flow into the Queen City
Aquifer from the Weches 6,259
confining unit

Estimated net annual volume of flow between each| Flow into the Reklawconfining
aquifer in the district unit from the Queen City 7,282
Aquifer

Flow from the Queen City

Aquifer into downdip units 527
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TABLE4. SUMMARIZED INFORMATON FOR THESPARTAAQUIFERSYSTEM FOREVERGREEN
UNDERGROUND WATERONSERVATION DISTRI 4 GBROUNDWATER MANAGEENT
PLAN. ALL VALUES ARREPORTED IN ACRIEEET PER YEAR AND ROUNDETO THE
NEAREST 1 ACRIEEOOQOT.

Management Plan requirement Aquifer or confining unit Results

Estimated annual amount of recharge from

C . Sparta Aquifer 6,150
precipitation to the district P au!

Estimated annual volume of water that discharges
from the aquifer to springs and any surfacevater Sparta Aquifer 4,407
body including lakes, streams, and rivers

Estimated annual volume of flow into the district

within each aquifer in the district Sparta Aquifer &

Estimated annual volume of flow oubf the district

within each aquifer in the district Sparta Aquifer 864

Flow from the Sparta aquifer

. . . 970
into overlying younger units

Flow from the Sparta Aquifer
System into theWeches 4,486
confining unit

Estimated net annual volume of flow between each
aquifer in the district

Flow from the Sparta Aquifer

into downdip units 1,096




GAM Run19-013: Evergreen UndergroundWater Conservation DistrictManagement Plan

April 30, 2019
Pagel5 of 22
I f Travi.
[ LK Blanco Bastrop
| | r e N, /
| ‘\\ ‘ . Caldwell
TN - L
™~ \\ ‘w\@?u/ g
| \\ /
. )
Bexar
Gonzales
Uvalde Medina
DeWitt
Zavag p
| \ \
| \ g
\ M
[
A A
Dimmit \ Bee
| La Salle McMuilen Live Qak \
| | \
B s \\,,‘,_;_ Reﬂyé
| P
| g
- ————————— I Lg,\ San Patricio
T Duval Jim Wells i
Webb y
- ‘ NV{GE-S
0 5 10 20 Miles
i T T I B A
|:| County Boundaries W .

I:l Evergreen Underground Water Conservation District
Sparta Aquifer Active Model Cells

ged boundaries date = 01.22.18, county boundaries date = 02.02.11, gcsp_s model grid date = 08.26.15

FIGURE4A AREA OF THE GROUNDWFER AVAILABILITY MOCEL FOR THE SPARTA AQIFER FROM
WHICH THE INFORMATION IN TABLE4 WAS EXTRACTED (THRAQUIFER SYSTEM EXTEN
WITHIN THE DISTRICTBOUNDARY).
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TABLES5. SUMMARIZED INFORMATON FOR THEYEGUAJACKSOMQUIFERFOREVERGREEN
UNDERGROUND WTER CONSERVATIONDBI4 2 ) #4063 ' 2/ BIANAGEMERSD
PLAN. ALL VALUES ARREPORTED IN ACRIEEET PER YEAR AND ROUNDETO THE
NEAREST 1 ACRIEEOOQOT.

Management Plan requirement Aquifer or confining unit Results

Estimated annual amount of recharge from

precipitation to the district YeguaJacksomAquifer 42,086

Estimated annual volume of water thatlischarges
from the aquifer to springs and any surfacevater YeguaJacksonAquifer 46,062
body including lakes, streams, and rivers

Estimated annual volume of flow into the district

within each aquifer in the district YeguaJacksomAquifer 2,679

Estimated annual volume of flow out of the district

within each aquifer in the district YeguaJacksomquifer 4,578

Flow from the YeguaJackson

, Aquifer into the Catahoula 4l
Estimated net annual volume of flow between each
aquifer in the district Flow from the YeguaJackson
Aquifer into downdip Yegua 228

Jacksorunits
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FIGURES AREA OF THE GROUNDWFER AVAILABILITY MOCEL FOR THEYEGUAJACKSOMQUIFER
FROM WHICH THE INFORIATION IN TABLE 5 WAS EXTRACTED (THE AQIBER SYSTEM
EXTENT WITHIN THE DETRICT BOUNDARY).



