GOLIAD COUNTY GROUNDWATER CONSERVATION DISTRICT
MANAGEMENT PLAN

Approved November 13, 2008

DISTRICT MISSION

The Goliad County Groundwater Conservatio(GQi&GaWill providehrough the making
and enforcement of rufes the protection, preagon, and conservation of groundwatevijlland
prevent waste of groundwater from the Gulf Coast Aquifer to the extent of which the District has jurisdi
The District will implement water conservation strategies and management strategies to main
groundwater availability from the Gulf Coast Aquifer on a sustainable basis and work with ot
groundwater Districts in the groundwater management area tamaiteethable goal during the
rulemaking process. The GCGCD Board will consighelvadtgroses and needs

STATEMENT OF GUIDING@RINES

Goliad County Groundwater Conservation District is dedicated tatexsswaeaitaiglity of
adequate good quality groundwater for Goliad and surrounding counties. Goliad and igsrrounding col
have a large agricultural based rural community, which relies heavily on groundwater. Theref
groundwater resources are of vital importance to the continued vitality of the citizens, economy
environment within the District area.

Goliad County located over the recharge area of the Evangeline and Chicot segment of the Gu
Coast Aquifer. It is imperative that the Gulf Coast Aquifer be managed on a sustainable basis to prote
manyshallow domestic wells in the District and many mrorgdingucounties. The preservation of
the groundwater resources can be managed in the most prudefiieatidecostnner through the
regul ation of | arge capacity wells as affecte

GENERAL HECRIPTION

The Goliad County Groundwater Conservation District was created in 2001 by authority of HBS
of the ™ Texas Legislature. Goliad County voters approved the District on Novenilter 6, 2001.
original management plan was adopted on Feb2@0g, and approved by the Texas Wate
Development Board on May2@@3. The District has the same boundary as Goliad County, Texas
containing 551,040 acres of land with 90 percent of this acreage being utilized as rangeland for live
productionThe District (County) bounded on the north by DeWitt County, on the east by Victoria Cour
on the South by Refugio County, and on the west by Bee County and Karnes County.

TIME PERIOD OF THIS PLAN

This District Management Plan becomes effectivéeiynfolloveing adoption by the Goliad
County Groundwater Conservation DistdcifEiegctors aapprovads administratively complete by
the Texas Water Development Board. This plaxaiwilhreffect farperiod of gears or until a
revised aamended @h may bapprovedvhicheveomes first.



GROUNDWATER RESOURCES

The outcrop region of the Evangeline Aquifer and the Chicot Aquifer, both components of the
Coast Aquifer, is the source of water for Goliad County.

Gulf Coast Aquifer

TheGulf Coast aquifer forms a wide belt along the Gulf of Mexico from Florida to
Mexico. In Texas, the aqouitendes water to all or parts of 54 counties and extends from
the Rio Grande northeastward to the LélesiamdorderMunicipal and irrigatio
uses account for 90 percent of the total pumpage from the aquifer. The Greater Houston
metropolitaarea is the largest municipal user, where well yields average about 1,600
gal/min.

The aquifer consists of complex interbedded clays, silts, saadslsarfd
Cenozoic age, which are hydrologaratlgcted to form a large, leaky artesian aquifer
system. This system comprises four major components consistoligwohgthe
generally recognized wateducing formations. The deepest is the |€atahich
contains ground water riearoutcrop in relatively restricted sand layers. Above the
Catahoula is the Jasper aquifer, primarily contained @ékwuill¢h8andstone. The
Burkeville confining layer separates the Jasper from the ovedlimg dtyafer,
which igontained within the Fleming and Goliad sands. The Chicot aquifer, or upper
component of the Gulf Coast aquifer systeisis of the Lissie, Willis, Bentley,
Montgomery, and Beaumont formations, and overlying alluvidébdaiiasitations
are present throughout the system, and nomenclature often differs from one end of the
system to the othdaximum total sand thickness ranges from 700 feet in the south to
1,300 feet in the northern extent.

Water quality is genergdlpgd in the shallower portion of the aquifer. Ground
water containing less than 50@isgglved solids is usually encountered to a maximum
depth of 3,200 feet in the aquifer from the San Antonio Riveth&astimard to
Louisiana. From the San matdRiver Basin southwestward to Mexico, quality
deterioration is evidenth& form of increased chloride concentration and saltwater
encroachment along the coast. Little of this grounsLiteddée fer prolonged irrigation
due to either high sslimir alkalinity, or both. In several areas at or near the coast,
includingsalveston Island and the central and southern parts of Orange County, heavy
municipal or industrial pumpagerkeambusly caused an updip migration, or saltwater
intrusion, of peguality water into the aquifer. Recent redugiiongage here have
resulted istabilizatioend, in some cases, even improvement chgitenmpiality.

Years of heavy pumpage for municipal and manufacturing use in portions of the
aquifer havesulted in areassignificant wadewel decline. Declines of 200 feet to 300
feet have been measured in some areas of eastern and sélaireastemorthern
Galveston counties. Other areas of significaev&adeclines include the Kiegsvill
area in Klebe@punty and portions of Jefferson, Orange, and Wharton counties. Some of
these declines have resulted in compadtiaateired clays and significant land surface
subsidence. Subsidence is generally less than 0.5 foot over mast obdiséyTiex



has been as much as nine feet in Harris and surrounding counties. As a result, structural
damage and flooding haweurred in many dgimg areas along Galveston Bay in
Baytown, Texas City, and Houston. Conversion twatarfacen may of the

problem areas has reversed the decline trend.

The portion of the Gulf Coast Aquifer in the Goliad County area contains generally
good quality water. The Aquifer depth ranges from approximately 450 feet in north Goliad
County to approximate@0ifeet in south Goliad County.
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GROUNDWATER REBGBE

The following data is ftoelT e x as Cooper ative EXxtension for
yearly rainfall has been recorded since 1913. The lowest rainfall year was 1917 and with 9.73 inche
the highest year was 1981 with 66.4 incheserdage annual rainfall from 1913 throlgha208b
inches.From a study conducted by GC®®@Dtosseventy percent (60 to 70%) of the annual rainfall
normally occurs in 4 to 5% of the days. The remaining 30 to 40% is in small amountd st of which v
utilized by vegetation or evaporated. Using the yearly average of5%3% ohchedalb equal® 2
inches.Muchofthese23 inches occurs durmgnstorms and is therelimseas surface water runoff to
ditches, ravines, creeks, and riVResnet result is that annually only a few net inches of rainfall actually
can be applied as aquifer recharge. During drought periods, a significant negative recharge can occul

Recharge Rates for the Major Aquifers (from TWDB Website).

The main technig s f or esti mating recharge are Dar
flow discharge. Dar cyo6s L awcCarrgaVilgox drel Gylf Caaptp | i e
Aquifers. Groundwater modeling is used in most aquifers.

Rechargeaates in the Gulf Coast Aquifee fiaorg 0.1 to 2 in/yirheGulf Coast Aquifer higher
recharge rates are in upland areas with sandy soils.

The District (Goliad County) consists of 551,040 acres. Using TWDB published recharge rat
the Gulf Coasgudifer of 0.0004 to 2 inches per year the annual recharge range calculates to range frc
18.4 acre feet to 91,840 acre feet.

From theTWDB GAMUR 527 the recharge for the aquifers utilized, the Chicot and the
Evangline, is as follows:

Chicot averagecharge = 10,612 AF
Chicot drought of record recharge: 5,582 AF
Evangeline average recharge = 7,468 AR

Evangeline drought of record rech: 3,928 AR\

Recharge is only one component of a water budget in determining the futugen condition of
aquifer. GAM ru2Bis a good illustrationa projected pumprate of 6,605 AFY from the Chicot and
Evangelinéquiferswater is reqeid to be taken from storageitien of aquifer volume) even though
recharge is significantly greateptinaping.

GCGCD has monitored water levels in 50+ wells and plans to add additional wells to the mor
program. This monitoring program has been in place for 5 years and in another 5 years should be al
provide valuable information to the amudéding program.



Summary of Water Budget froddé DBGAM Run 089 Averaged for Years 19899

Table 1: Selected flow terms for each aquifer layer, into and Gdliati@oeintyGroundater
Conservation Distrmteraged for the years 1981 tofti®8%heyroundwater availability
modebf the central part of @wéf Coast Aquifelows include fresh to slightly saline waters.
Flows are reported in #eet per year. All numbers are rounded to the nearésdtl acre
Note: a negative sign seierflow out of the aquifer in the district. A positive sign refers to flow
into the aquifer in the district.

Lateral | Netinter| Netinter
Surface| Surface| Lateral . .

. . . outflow | aquifer | aquifer

Aquifer water | water | inflow int
) o from flow flow
inflow | outflow| district L

district (upper) | (lower)

Chicot (Layer 1) | 3,360 | -8,583 712 -4,586 0 771
Evangeline (Layer] 11,441| -13,996| 3,641 9,299 771 369
Burkeville (Layer 3 0 0 46 50 -369 265
Jasper (Layer 4) 0 0 647 -503 -265 0

Table 2: Summarized information reeéaiethésoliadCountyGround Water Conservation Disgrict
management plan. All values reportedfeetigrer year. All numbers are rounded to the

nearest 1 acfeot

Management Plan requirement Aquifer Results
Estimated annual amount of rechar Chicot (Layer 1) 9,437
from precipitation to the district Evangeline (Layer 2) 7,139

Burkeville (Layer 3) 0
Jasper (Layer 4) 0
Estimated annual volume of water t Chicot (Layer 1) 8,583
discharges from the aquifer to sprin Evangeline (Layer 2) 13,996
and any surface water body includir Burkeville (Layer 3) 0
lakesstreams, and rivers Jasper (Layer 4) 0
Estimated annual volume of flow int Chicot (Layer 1) 712
district within each aquifer in the dis Evangeline (Layer 2) 3,641
Burkeville (Layer 3) 46
Jasper (Layer 4) 647
Estimated annual volume of flow ou Chicot (Layer 1) 4,586
the district within each aquifer in the Evangeline (Layer 2) 9,299
district Burkeville (Layer 3) 50
Jasper (Layer 4) 503
Estimated annumt volume of flow Chicot into Evangeline 771
between each aquifer in the district Burkeville into Evangeline 369
Burkeville into Jasper 265




Summary of Water Budditing Current Pumping

TWDB GAM27 attached information for normal and direegbitdo2005 pumpage of 4,304
AFY for Chicot and Evangeline Adggfesgected out to a pumping of 6,605 AFY which is projected to
occur prior to the year 2010.
The charts on next papew the annual flow, in-feae of ater into (Inflow) and oifut
(autflow) each aquifer in the GMA for the central part of the Gulf Coast aquifer in Goliad County.
The components of the budgets are:
Lakes and Reservoiidhis is water that flows into an aquifer from a surface lake or reservoir.
Wetlands Thisis water that drains from an aquifer if water levels are above the elevation of the wetland
Wellg This is water produced from wells in each aquifer.

Rivers and StreaimBhis is water that flows between streams and rivers and an aquifer.

Rechargé This component simulates areally distributed recharge due to precipitation falling on out ci
areas of aquifers.

EvapotranspirationThis is water that flows out of an aquifer due to direct evaporation and plant
transpiration.

Storagé This is watetased in the aquifer.

Flow between aquiiefhis describes the vertical flow, or leakage, between two aquifers.



Summary of Water Budget for Goliad County Using Dod#rRgtord Recharge

(flows in acrdeet/year)

Chicot Aquifer

Inflow Outflow
Lakes and Reservoirs* 1,543 0
Wetlands** 0 8
Well 0 1,049
Rivers and Streams*** 3,238 6,705
Recharge 5,582 0
Evapotranspiration 0 1,058
Storage 2,247 0
Lateral inflow 926 4,162
Flow between Evangeline Aquifer 799 1,353
Total Wer Budget 14,334 14,334

Evangeline Aquifer

Inflow Outflow
Lakes and Reservoirs* 0 0
Wetlands** 0 1
Well 0 5,556
Rivers and Streams*** 23,558 13,835
Recharge 3,928 0
Evapotranspiration 0 92
Storage 1,343 0
Lateral inflow 9,557 19,766
Fbw between Chicot Aquifer 1,353 799
Flow between Burkeville Confining Unit 505 204
Total Water Budget 40,244 40,253

*Lakes and reservoirs were modeled using the MODFLOW river package
**Wetlands were modeled using the MODFLOW drain package
**Rivers arefreams were modeled using the MODFLOW stream package




Summary of Water Budget for Goliad County Using Average Recharge

(flows in acréeet/year)

Chicot Aquifer

Inflow Outflow
Lakes and Reservoirs* 1,491 0
Wetlands** 0 12
Well 0 1,049
Riverand Streams*** 2,721 8,266
Recharge 10,612 0
Evapotranspiration 0 1,200
Storage 38 0
Lateral inflow 970 4,436
Flow between Evangeline Aquifer 799 1,659
Total Water Budget 16,623 16,622

Evangeline Aquifer

Inflow Outflow
Lakes and Resergd 0 0
Wetlands** 0 1
Well 0 5,556
Rivers and Streams*** 22,987 15,603
Recharge 7,468 0
Evapotranspiration 0 104
Storage 96 0
Lateral inflow 9,649 19,992
Flow between Chicot Aquifer 1,659 791
Flow between Burkeville Confining Unit 442 245
Total Water Budget 42,302 42,292

*Lakes and reservoirs were modeled using the MODFLOW river package

**\Wetlands were modeled using the MODFLOW d

rain package

***Rivers and streams were modeled using the MODFLOW stream package




GROUNDWATER RECHARGE ENHMRNCT

60 to 70% of the Districtdos annual rainf al
lost as surface water runoff. By installing small reservoirs on drainage gullies some of the runoff ce
captured and will serve to rechaegAduifer. An additional benefit of these reservoirs is water for
livestock and wildlife, and erosion cdatralally landowners are installing new surface stock tanks.
GCGCD igsearching the possibility of enhémsipgogram as needed.

GOLIACCOUNTHISTORIC GROUNDWATER PUMPING USE

In acre feet

CATEGORY 2003t 2004 20052 20062 20072
Municipal 885 659* 1023 1062 1087
Manufacturing 0 0 0 0 0
Steam - Electric 127 98 150 150 150
Irrigation 1894 1585 1007 2499 2500
Mining, Incl. (Oil and Gas) 13 7 398 1200 1200
Livestock 941 40** 1360 920 920
Recreation 0 0 110 192 192
Industrial 0 0 33 173 173
Miscellaneous Usages 221

Fire Departments, not

municipal 0 0 2 4 4
Water use totals 3860 2389 4304 6200 6226

1 Source of 2003 and 2004 exsnbthe TWDB Water Use Survey

*State Water Plan numbar2004re not consistent with Historic Population growth. The numbers used
are being required by TWDB

** State WatBfan numbers are not consistent with State Livestock Timeentobers used are

being requirdy TWDB.

2 Valueshown are from GCGCD records

Groundwater use values in the Region L Wated Blavsequently in the State Watend3ldoe

lowe than those providedsl63GCD for the following reasons:

The Reign L Water Plan provides no usage nfonbérand gas exploration.

The Region L Water Plan understates groundwater use for livestock during drought.

GCGCD has recently issued new gernniigation.

The Region L Plan does not provide groundwater use for ISL uranium mining.

The Region L Plan does not allocate groundwater use for the Coleto Creek Reservoir recreatiol
activity.

arwnE



Movember 20. 2007 GOLIAD COUNTY GROUNDWATER PUMPING AND USE

2007
CATEGORY w 1988 2005 2006 2007 |Projected
H . I . cd
County/ Other Domestic 543 578 830 680| 1000 Region L 2000 number, 543; pop. Growth adds {o
Municipal 385 47 375 380 450 | number for 2006 pop. Growth |
Manutacturing 9 0 1] i 100 ]
Steam - Electric 150 150 150 150 278 B
ITigation o 1mzd 1007 2498 2500 2800) 1999 from HUAC's. 2006 number reflec: new permits fo
irfigation N
Mining, Incl {Qil and Gas) 387 388 1200, 12000 1000 _
lLivestock | 82 1360 g20 g20 920|Region L Plan numbers arg consistant with our figures
Recreation 192 110 192 192 200 _ _ L]
Industrial 18 a3 173[ __ 173 20011998 # from HUAC - new permits for 2006; inciudes 4.8
L N .in water sales by Fannin WSC and .3 acfft by
iSchroader VFD in water sales permit 1
Miscellansous Usages 221 [2005 #'s reflect information from HUAC'S conderning
......... springs, artesian wells, hunting leases and recreafion |
I associated with wildlife management _
Fire Departments, not murigipad 2 2 4 4 10|Weesatche and Fannin in 1898, added Schroeder and
1. N Ander for 2008 nurabers
Uranitim Mining & Exploration 2800|700 acift per mining area X 4
Airpark Development ___ 130[This includes the possibie operation of a 1000 bed
. L _ defention center at the Air Park
Water use totals 4101 4304 6143 6168 9585 _

1C




Historical Groundwater Pumpage Summary for Goliad County
Unit: Acre Feet (ACFT)

Disclaimer: No claims are made ‘o the accuracy or completeness of the information shown herein nor to its suitability for a
particular use. District personnel must review these data and correct any discrepancies in order to ensure the approval of their
management plans. These data are available on the internet from either the online 2007 State Water Plan, Volume 3, Regional
Water Planning Group Database (http://www twdb state tx. us/DATA/db07/defaultReadOnly asp) or the online Historical Water Use
Information-Groundwater Pumpage Estimates web page

(http://iwww twdb state tx. us/wushistorical/DesktopDefault aspx?PagelD=2), Please do not hesitate to call either Rima Petrossian
(512-936-2420) or Lance Christian (512-463-5804) with questions concerning these datasets.

Year Aquifer County  Municipal Manufacturin Power Irriigation  Mining  Livestock  Total
1980 GULF COAST  Goliad 834 0 153 0 0 223 1,210
1984 GULF COAST  Goliad 876 0 132 23 540 110 1,681
1985 GULF COAST  Goliad 808 0 146 23 1 131 1,109
1986 GULF COAST  Goliad 836 0 173 26 1 105 1,141
1987  GULF COAST  Goliad 864 0 160 26 0 97 1,147
1988  GULF COAST  Goliad 892 C 145 21 0 85 1,143
1980 GULF COAST  Goliad 931 0 150 164 0 84 1,329
1990  GULF COAST  Goliad 915 0 136 205 0 87 1,343
1991 GULF COAST  Goliad 864 0 93 185 13 90 1,245
1992 GULF COAST  Goliad 861 0 113 185 13 121 1,293
1993 GULF COAST  Goliad 872 0 115 3 13 118 1,149
1994 GULF COAST  Goliad 858 0 108 59 13 118 1,156
1995  GULF COAST  Goliad 873 0 95 49 13 118 1,148
1996  GULF CCAST  Goliad 957 0 115 53 13 87 1,225
1997 GULF COAST  Goliad 912 0 125 53 13 90 1,193
1998  GULF COAST  Goliad 936 0 140 53 13 103 1,245
1999 GULF COAST  Goliad 912 0 140 0 13 116 1,181
2000 GULF COAST  Goliad 915 0 156 147 13 92 1,323
2001 GULF COAST  Goliad 838 0 141 103 13 95 1,190
2002  GULF COAST  Goliad 917 0 138 251 13 90 1,409
2003 GULF COAST  Goliad 885 0 127 1,894 13 941 3,860
NOTE: All Pumpage reported in acre-feet TWDB: 03/16/2007

Source: TWDB Water Use Survey Database (http.//www twdb state tx us/wushistorical/DesktopDefault aspx?PagelD=2)

Disclaimer: The Water Use estimates posted are subpct to revision as additional data and corrections are made available to the TWDB
Page 1 of 1

Friday, March 16 2007

11



Historical Water Use Summary by Groundwater (GW) and Surface Water (SW)

Unst: Acre Feet (ACFT)

Year Source Municipal Manufacturing Steam Electric Irrigation Miming Livestock Total
2004 GW B5S 0 as 1.585 r 40 233539
2004 SW 0 20585 0 0 1.100 3.155
Total 659 2.153 1,585 7 1,140 5544
Drsctmmor The Water Use estimates posted are subject io revision g3 addtional data and correctons are made avaiable to the TWOD
Wodnesday June 25 2008
Historical Water Use Summary by County/Basin
Unit Acre Feet (ACFT)
GOLIAD COUNTY
Year Basin Municipal Manufacturing Steam Electric  Irrigation Mining Livestock Total
2004 GUADALUPE 242 0 2,153 285 3 253 2,935
2004 SAN ANTONIO 355 0 0 1.094 0 aaa 1.893
2004 SAN ANTONIO NUECES 62 0 0 206 443 s
859 0 2,183 1,538 7 1,140 5544
Disciaimer The Water Use ostimalos posted are subject 10 ravision a3t agdasenal dats and correctons are made avadable to the TV/DE
Manday June 08 2009
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CURRENT AND PROJECTED GROUNDWATER PUMPAGE AND USE
Inacre feet

GOLIAD COUNTY GROUNDWATER PUMPING

CATEGORY 2007 | 2010 | 2020 | 2030 | 2040 | 2050 | 2060
County/Other Domestic 650 667 734 807 888 977 1075
Municipal Goliadk WSC 437 473 480 527 553 577 594
Manufacturing 0 0 100 100 150 150 200
Steani Electric 150 150 275 275 275 400 400
Irrigation 2500 | 2500 | 2500 | 2000 | 2000 | 1500 | 1500
Mining, Including Oil & Gg 1200 | 1200 | 1000 | 1000 500 500 500
Livestock 920 920 920 900 900 850 850
Recreation 192 200 250 250 300 300 350
Industrial 173 200 200 200 250 250 300
Fire Departments, Rural 4 4 6 6 8 8 10
Uranium Mining & Explorg 0O 800 2400 | 2800 | 2400 | 800 0
Airpark Development 0 0 150 150 200 200 250
Total Water Budget 6226 | 7114 | 9015 | 9015 | 8424 | 6512 | 6029

Over the next 50 years the dDigtiojects that use of Gulf Coast Aquifer Groundwater for
livestock will remain relatively constant. Irrigation use may decline as cropland continues to be conv
to grassland. Domestraluse of groundwater is projected to increase sighiecanbiytinuecural
populatioimcrease.
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