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GROUNDWATER MANAGEMENT PLAN

1. INTRODUCTION/PURPOSE

The Southeast Texas Groundwater Conservation District was
created to conserve, preserve, protect, recharge, and prevent
waste of groundwater and control subsidence caused by withdraw of
groundwater within its boundaries which are coextensive with the
boundaries of Jasper, Newton, Hardin and Tyler Counties, Texas as
shown on the attached map. As part of the process of
accomplishing its purposes, the District is required to adopt a
Management Plan, which after adoption, must be reviewed and
approved by the Texas Water Development Board. The District ig
located in Groundwater Management Area 14 which covers the Upper
Gulf Coast Aguifer.

2. DESCRIPTION OF THE DISTRICT

2.1 Creation_and Organization. The 78 Texas Legislature,

in its regular session of 2003, enacted Senate Bill 1888 which
created the District in Jasper and Newton Counties, subject to
approval of a confirmation election. On November 2, 2004, the
voters of Jasper and Newton Counties confirmed the creation of
the District. Subsequently, the Commissioners’ Courts of Tyler
and Hardin Counties, Texas, adopted resolutions requesting that
Tyler County and Hardin County be added to the District. The
voters of Tyler County and Hardin County confirmed the inclusion
of the Counties into the District at an election held November 8,

2005.



“yuoprkiaanp g paydap Augrinade ol A pue spewyrordis frnpans ware e 1 i0a} e WAl LOGT R SRLAS 7 ey Q8 XEL-¥eM BN L)

: d LA .
D Y L - 6 so) seiepimg _ gt praiead o v rEp#pUTEA o aan funo: LHONA S m
B SRR {ODEAPUL 1 Buipe) el sueaenG SR SESTRE i F e e e To wopaet poe oy m(y L vt 1t 1% e een] iow ampan Awnon aplesn ¥ [

PO LI FasRL IR P 8D -“._-.-13 o ~arn swpreoppred w Jop AgifRpIre $)) o) doir BpwiRy R LU ] 0D aRoK UNY .A._.__._h .
peufijase se Approifjiny ‘rwd aa syl U ‘wARLJRNE KEXBSHT oI wift | 19 wumnpkilas 0 Aawinssk WU OF PPRIH 4AE Suktt(s OH V2 A8pg RauepEgns purag uod = o8 enesay 20 [7)
tooz ey ontvan ‘preag IwuidatsRag 1619 *7XnL oW A poteaund see L BELL JaIEIg oatrEpIEANS worEoA[vD-ap; ] qomn funog vouns 18 L]
wpmpmns Guphivgd §10 - UOME v Ten . HINI¥IORIG oI esuspIeqRs agznan funed Buyp=s 't J
51 "TRAT Y] M nejepdn depy : — $ €8 R N0 sExa| 1SENUIN0E .E_H_
oF | T e aomn suelg umes B L)
oy ] i Leribs 1 \g9p Anneg gry2e:, peane i on 8T ARINIL X gonn wBopeaes 2 (1
w8 K R a Al PRI R 0am Mgl Kenepaaid oD Semero. | QM EIY FEG 8L (7]
‘ \ B wnpreyin) 1 mpchare 3 i L aomn pu Apues s2{ ]
5 it A el .ﬁ-ﬁﬂ.«#ﬂhmmﬁﬁ o a9 Ajunap oaped ues pLE

i A wanprrstia ¥ YKL M A P ¥ M Ned wes -

- ! 25 Auneg ysny -

T " . e e - a2 sujeid Buiey -

fEEE ] ti
ate A w& e + voEXEty Ajunog uesleqind aoe wibnpey -
" L5 & » @29 A el aeddny 56 {] 10% spueg poy
= # + 020 yaompmed ¥ ] oINS Y PuE 3 spIEmpI-lEay

¥ + 029 Aunog 1ers ea L gomn Ajunag oprtod -

# + 029 Arunog movurg 26 L] QO HruumaTS HED 1504

# + 029 Aunog urtLE T “18 {3 Yaais Wnid -

¥ + Q00 ANno eI9ART ‘g6 yopyupg Addng pue opar HeeEld !

w + Q29 Ao jeang ‘50 L g9 spoambotid

. TGO WERE ULt
¥ + ao9 Aunog epernjod 8a ] 059 Anjien 128G

SIBENSIQ Uopeatasue]) Qoo epteyueg
Jepempunoss Bujpuagd ao9 Aup) wayuoN

o ) 009 suEld KON
s ane shayen Ay 3 s 25 ]
N a9 LpL 2ippid 89 0)
! » Q99 soasd #iprn 3811
1a a9 sexel 1S3 PIN W (]
- gomn eson 59 |0)
dexiad domn Ainog pevep 29 |_]
) a99 Apmeg ewipay
a0 ueinN o9 [}

aoo AHug 19moT

409 sould 159

Qo9 o e

Q7% e1E Buo]

aIMN OprIEIS3 JuE”

aDMN ARC AT

aom cotdesapt-uedi

gob Aunad Aauuy

aoe Apmad Bquiy

L hmzaore age Muned Apausy
. AIMIN Anman sjarqg T

U U - u:soj/ hn /./,. oM Aungs oo -

LT

HOSWARMC

Py d QLY ol pLELLE

B wod &, A

ARWIHL
FaINIH

Hol

oI

s,

'w , WHX A TS I

CTERET Sl 7t

Ny, ik : #wooa
k - (1]
8. e A

) 1 "on domn Ko nedspnp -

S e aomn Knunoo i -
] 1 1ON 02Mn Ui UBIH
Gt sauien | "ON OOPAN AJOHITH
f asmn funoeg yudwagg
QoM saerempnal 2K ()

a0 Anop) skel 1ot

Qoo Awney sdnjepeny ‘gi (]

aomn Aunod seprztoy '62f7)

29 Aned pejlen gz]

0o yaoowseyn 22l ]

qon Awwapg 627

aantd pur pumoifuapun Anmap wzren 92| |
Asig Jenes, Dupsselg ked #LD

ao® Auneg agedrd 1z ()

aapn weaabiang 277

Ao ppraaiag 42|

Aponiny ranby spiemp3 DT )

ga9 fmop wosisqng 6k ]

Qo8 yawg mogy B[]

aousy psing smidiod f|

aamn Anen ppomsBuyag ‘sl

aomn funed aqeD g [

qo9 sueld [F12eed p

aD9 pudy jHSess T}

AIMRN AT Tk

Q0B Hiod ea] I

@09 sEAI) RNV 0)

a0 Alunoeg 1manalg ‘6

aao Aegep soZvig ‘9

a99 funay epozesg 'L

ik iate ornerisya | Haverra | wouv
I s H OO

[l oo

SLRUE]
msnear [TCT 07 [rea— rrs ,
i Jornud © peet] SHALLE _EBE
- UL o sy | vkl | EDONS 2RO
Thmnm ooy | U
— -
A3 —

TNITA HaiHon

' rrwazians| N
TR i Wy P a5 o phe=ticthy Fia i

H
H LR cL]
g | sun

EmavEm

¥1109

umby | oA oo | meamn

rurered HEYSAVLTT IR

WIMAM | ey

vt 13rA

T

pat

r

g8

=1
—

£ac

(uoneuniyjuon bujpuad pue pawuuo))
“S1214181d NOLLYAHISNOD
HILVYMANNOHD o0 e gend 3

- e 88 L qoo e 'y
gttt | asdimis | qungsen | wersisis xr..a an sejinby sprerpamBupds toung 't
: _ n._ 12| INEMPUNOIE T AJIoWINY JaAlY AUno] BIapUvE T
Ly GOMN AMnDD uerispuy 'L
)98 VopeAse
JajempUNalE) palu

L]
[

a0

2

aeEr




Groundwater Management Areas in Texas

. v ' v
M s Dsne ] Con IELL oo

: i H i
1
T B N T
Sous wur | useng
h aweer Frcane
] E
PLRER II G im g
| H
wITe

-

s rackez: llm I Femr fowan | s 3 o
! |

FEE paock | amomi § oo | oseas

weomga

]

fs]
E DISCLAMER
Tha mun wes ganersted v [ Texks Warer Jemcomars Boany surg GI3
i Armason SVarem cofwaT  No G AF M 0 De
ACLrICY or commHn I Of 198 NTIOTEDON SAown NeET AOF (D XY SutadEY
K ¢ papararus  The e acd locaion of &1 /MEQH S48 &% SOFTIITIAS

Mo goutand by hlar Haves. (315F

[ re— o L \
200 IManc Havew e e puan - AE29 360878

ervawy 20T




The District is governed by a thirteen (13} member
board of directors. The Jasper County Commissioners’ Court
appoints two directors, one of whom represents rural water
utilities and small water supply interests and one director
represents the large industrial groundwater supply interests and
large municipal utilities. The Newton County Commissioners’ Court
appoints two directors, one of whom represents rural water
utilities and small municipal water supply interests and one
director represents forestry or agricultural groundwater supply
interests in the Counties. The Newton City Council appoints one
diraector and the Jasper City Council appoints one director. The
Tyler County Commissioners’ Court appoints three directors, one
representing rural water supply utilities and small municipal
groundwater supply interests; one director representing forestry,
industrial, agricultural or landowner groundwater supply
interests; and one director representing large municipal
groundwater supply interests. The Hardin County Commissioners’
Court appoints three directors, one representing rural water
utilities and small municipal groundwater supply interests; one
director representing the forestry, industrial, agricultural oxr
landowner groundwater supply interestg; and one director to
represent large municipal groundwater supply interests. The
Hardin County Commissioners’ Court, the Tyler County

Commissioners’ Court, together with the Jasper County



jointly appoint one director to represent the forestry,
agriculture, or landowner groundwater supply interests. The
jointly appointed director serves as the presiding officer of the

Board.

2.2 Legal Authority. The Act creating the District, Senate

Bill 1888, confers upon the District all of the powers of a
groundwater conservation district under Texas Water Code Chapter
36, except as limited in the Act. The District was created under
Texas Constitution Article 16, Section 59 and is a governmental
agency and a political subdivision of the State. Senate Bill 1888
prohibits the District from imposging a tax, limits pumpage fee
charged by the District to not exceed $0.01 per thousand gallons
of groundwater withdrawn for any purpose. The Act further denies
the District the power of eminent domain, the power to issue
bonds or other obligations that pledge revenue derived from
taxation, and the power to purchase groundwater lot rights unless
the rights purchased are for conservation purposes and are
permanently held in trust not to be produced.

2.3 Rules and Regulations. After public notice and public

hearing, the District adopted its substantive rules which were
effective July 1, 2005.The District also adopted Rules for
Hearing which were effective July 1, 2005. A copy of the Rules

can be found at the District’s website: http://www.SETGCD. ord.




3. GROUNDWATER RESOURCES IN THE DISTRICT

The Texas Gulf Coast Aquifer area includes the Gulf Coast,
Yegua-Jackson, and the Brazos River Alluvium aguifers. Only the
Chicot, Evangaline, Burkeville Confined, Yegua-Jackson, and the
Jasper Aquifers are present within the District. The boundaries
of these aquifers have been defined by the Texas Water
Development Becard (TWDB). See the TWDB GAM Run 06-20 and Run 06-
06 attached as Appendix A.

3.1 Estimate of Managed Available Groundwater in the

Southeast Texas Groundwater Conservation District by County.

The amount of managed available groundwater in the District has
not been determined and is therefore not available. The District
is perticipating in the process the desired future conditions.
The amount of groundwater in the District according to the East
Texas Region 2006 Water Plan by County is:

Values shown are acre-feet per year

County Yegua-Jackson Gulf Coast Other
Acquifer Aquifer

Hardin Co. 23,500

Jasper Co. 52,000 6,000

Newton Co. 29,000 1,500

Tvler Co. 180 30,300 1,620

TOTAL 180 134,800 9,120

Source: Table 3.5 East Texas Region 2006 Water Plan

3.2 Estimate of Groundwater Being Used in the Southeast

Texas Groundwater Conservation District on an Annual Basis by

County. The District maintains records showing the amount of
groundwater pumped by well owners and operators who are not

4



exempt from the payment of production fees. For the year 2006,
the District records show that 74,319 acre feet of water was
pumped within the District by non-exempt users. The 2006
Regional Water Plan shows the amount of groundwater being pumped
within the District for irrigation, livestock, mining, and
“other” users, which are not included in the amounts reported to
the District. The total for these unreported uses is 23,246
making the total amount of groundwater used within the District
for 2006 to be 97,565 acre feet.

3.3 Estimate of the annual amount of recharge from

precipitation.
Precipitation recharge

Aquifer (acft/vyr)

Chicot aquifer 74,796

Evangeline acquifer 11,021

Burkeville Confining 11

Unit

Jasper acquifer 13,610

Source: TWDB GAM Run 06-06 (Appendix A)

3.4 Estimate of the annual volume of water discharged to

springse and surface water bodies.

Surface water outflow

Aquifer (act/vyr)
Chicot agquifer 37,043
Evangeline acquifer 4,636
Burkeville Confining 2
Unit

Jagper acguifer 10,774

Source: TWDB GAM RUN 06-06 (Appendix A)



3.5 Estimate of annual volume of flow into and out of the

District. GAM Run 06-06, a copy of which is found in Appendix A,

shows an estimate of the annual volume of flow into and out of

the District within each aquifer and between aquifers in the

District.
Inflow into Outflow from
District District
Aquifer {act/yr) {act/yr)
Chicot aquifer 51,203 60G,365
Evangeline acquifer 51,984 55,372
Burkeville Confining 78 89
Unit
Jasper acquifer 13,686 14,656

Source: TWDB GAM Run 06-06 (Appendix A)

3.6 Estimate of the projected surface water supply in the

District.
See the excerpts from the 2006 East Texas Regional Water
Plan attached as Appendix B.

3.7 Estimate of the proijected total demand for water in the

District.
See the 2007 State Water Plan Projected Water Demands in
Appendix C.

3.8 Consideration of water supply needs and water

management strategies included in adopted state water plans.

The strategies in the 2007 State Water Plan are in the
attached Appendix C. The District considers these strategies to

be adequate at this time.



4. MANAGEMENT GOALS, PERFORMANCE STANDARDS, AND MANAGEMENT

OBJECTIVES

4.1

4.2

Providing the Mosgst Efficient Use of Groundwater:

4.1.1 Objective - Each year, the District will require
all new exempt or permitted wells that are constructed
within the boundaries of the District to be registered
or permitted with the District in accordance with the

District Rules.

4.1.2 Performance Standard - The number of exempt and

permitted wells registered or permitted by the District
for the year will be incorporated into the Annual
Report submitted to the Board of Directors of the
District.

Controlling and Preventing the Waste of Groundwater in

the District.

4.2.1 Objective - Each year, the District will make an
evaluation of the District Rules to determine whether
any amendments are recommended to decrease the amount
of waste of groundwater within the District.

4.2.1 Performance Standard - The District will include

a discussion of the annual evaluation of the District
Rules and the determination of whether any amendments
to the rules are recommended to prevent the waste of
groundwater in the Annual Report of the District

provided to the Board of Directors.



4.3

4.2.2 Obijective - Each year, the District will provide
information to the public on eliminating and reducing
wasteful practices in the use of groundwater by an
article on groundwater waste reduction on the
District’s website.

4.2.2 Performance Standard - Each year, a copy of the
information provided in the groundwater waste reduction
article on the District’s website will be included in
the District’s Annual Report to be given to the

District Board of Directors,

Controlling and Preventing Subsidence. This Management

Goal is not Applicable to the Digtrict.

4.4

Addressing Conjunctive Surface Water Management Issues.

4.4.1 Objective - The District will coordinate
conjunctive surface water issues with the Angelina and
Neches River Authority, Lower Neches Valley Authority,
and the Sabine River Authority through the East Texas
Region Water Planning Group, Region I, by inviting
officials from the Planning Group to attend a District
meeting at least once a year.

4.4.2 Performance Standard - & copy of the letters to
the surface water providers will be included in the

annual report to the Beoard of Directors.



4.5 Natural Resource Issues Affecting the Use and

Availability of Groundwater or affected bv the Use of

Groundwater. This Management Goal is not Applicable to the

District.

4.6 Addressing Drought Conditions.
4.6.1 Objective - The District will post an article at
least annually regarding drought conditions in the
District on the District website.
4.6.2 Performance Standard - A copy of the article or
articles posted on the District website regarding
drought conditions will be included in the annual

report to the Board of Directors.

4.7 Addressing Consexvation, recharge enhancement,

rainwater harvesting, precipitation enhancement, or brush

control. Conservation is the only practice which is practicable
in the District. The District does not consider recharge
enhancement, precipitation enhancement, or brush control to be
either necessary or practical at this time. Rainwater harvesting
is not necessary due to the very high rainfall rate in the
District.

4.7.1 Cbijective - The District will annually submit an

article regarding water conservation for publication to

at least one newspaper of general circulation in

Jasper, Newton, Tyler and Hardin Counties.



4.7.2 Performance Standard - A copy of the article
submitted by the District for publication to a
newspaper of general circulation in Jasper, Newton,
Tyler and Hardin Counties regarding water conservation
will be included in the Annual Report to the Board of
Directors.

4.7.3 Obijective - Each year, the District will include
an informative flier on water conservation within at
least one mail out to groundwater use permit holders
distributed in the normal course of business for the
District.

4.7.4 Performance Standard - The District’s Annual
Report will include a copy of the informative flier
distributed to groundwater use permit holders regarding
water conservation and the number of fliers

distributed.

4.8 Addressing Future Conditions of Groundwater Resources

in a Quantitative Manner. The desired future condition of the

Gulf Coast aguifer has not been established in accordance with
Chapter 36.108 of the Texas Water Code. In establishing the
desired future conditions of the aguifers, the District shall
consider uses or conditions of an aquifer within the management
area that differ substantially from one geographic area to

another. The District may establish different desired future

10



conditions for each aquifer, or each geographic area overlying an
aquifer in whole or in part or subdivision of an aguifer within
the boundaries of the management area.
4.8.1 Objective - The District will monitor groundwater
conditions within the District boundaries.
4.7.2 Performance Standard - The District will continue
monitoring the static water levels in at least fifteen
(15) wells (with previous measurement history)
annually.
5. ACTIONS, PROCEDURE, PERFORMANCE, AND AVQIDANCE FOR
IMPLEMENTATION OF MANAGEMENT PLAN
The District will implement the goals and provisions of this
management plan as a guideline in its decision-making. The
District will ensure that its planning efforts, operations, and
activities will be consistent with the provisions of this plan.
The District will adopt rules in accordance with Chapter 36
of the Texas Water Code, and all rules will be followed and
enforced. The District may amend the District rules as necessary
to comply with changes to Chapter 36 of the Texas Water Code,
revised Management Plans and to insure the best management of
groundwater within the District according to present aquifer
conditions. The development and enforcement of the rules of the
District will be based on the best scieﬁtific and technical

evidence available to the District.

11



The District will encourage cooperation and coordination in
the implementation of this plan. All operations and activities
of the District will be performed in a manner that encourages
cooperation with the appropriate state, regional or local water

entity.

C:\My DocumentsjSoutheast Texan GWD Plan 1< Tev 11-05.wpd
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GAM run 06-06

by Richard Smith, P.G.
Texas Water Development Board
Groundwater Availability Modeling Section
(512) 936-0877
April 20, 2006

REQUESTOR:
Mr. John Stover, Southeast Texas Groundwater Conservation District (GCD).

DESCRIPTION OF REQUEST:

Mr. Stover requested that we provide him with the required numbers for his district’s management plan using
the groundwater availability model (GAM) for the northern part of the Guif Coast aquifer (Kasmarek and
Robinson, 2004; Kasmarek and others, 2005).

METHODS:

We analyzed for average recharge from precipitation, average surface-water inflow, average surface-water
outflow, average inflow into the district, average outflow from the district, average net inter-aquifer flow
(upper), and average net inter-aquifer flow (lower) using the period 1980 t01999. MODFLOW’s general head
boundary (GHB) package was used to simulate recharge and discharge in the GAM for the northern part of the
Gulf Coast aquifer. The GHB package simulates flow across the boundary using differences in water-level
elevations at or beyond the boundary and the aquifer and conductance of the aquifer materials. The amount of
water that recharges the aquifer from rainfall, irrigation return flow, and river leakage and naturally discharges
in the form of baseflow to streams and evapotranspiration are all accounted for in the GHB. Evapotranspiration
is the water that is lost out of the aquifer due to direct evaporation from the water table (when water table is
shallow) and plant transpiration. To calculate surface water interaction, we assumed the uppermost block or
GHB cell in the model with a river, stream, spring, lake, or reservoir represented groundwater/surface-water
interactions. All other cells using the GHB package were assumed to represent net recharge from precipitation.

To address the request, we:

s ran the transient GAM for the northern part of the Gulf Coast aquifer and extracted water budgets for
each year of the 1980 through 1999 period;

¢ averaged the twenty year period for recharge, surface water inflow, surface water outflow, inflow to the
district, outflow from the district, net inter-aquifer flow (upper) and net inter-aquifer flow (lower);



PARAMETERS AND ASSUMPTIONS:

+ For detailed discussion on assumptions and limitations of the northern part of the Gulf Coast aquifer
GAM, refer to Kasmarek and Robinson (2004) and Kasmarek and others (2005).

e The model includes four layers, representing the Chicot aquifer (Layer 1), the Evangeline aquifer
{Layer 2), the Burkeville confining unit (Layer 3), and the Jasper aquifer (Layer 4).

e Quality of model calibration can be estimated using root mean square (RMS) error. RMS error
evaluates differences between measured and simulated water levels in the wells considered for
calibration. The RMS error is 31 feet for the Chicot aquifer, 45 feet for the Evangeline aquifer, and 38
feet for the Jasper aquifer for the calibration year 2000.

RESULTS:

The Chicot, Evangeline, and Jasper are the principal aquifers in the Southeast Texas GCD with the Burkeville
functioning as a confining unit. The components of the budgets shown in Table 1 include:
» Precipitation recharge-—This component represents areally distributed recharge due to precipitation
falling on the outcrop areas of aquifers. This value reflects the average precipitation from 1980 to 1999.

¢ Surface water inflow and outflow—This describes the interaction between the aquifer and streams,
springs, lakes, wetlands, and possibly irrigation return flow.

e Net inter-aquifer flow upper and lower—This describes the vertical flow, or leakage, between two
aquifers. This flow is controlled by the water levels in each aquifer and aquifer properties of each
aquifer that define the amount of leakage that can occur. “Inflow” to an aquifer from an overlying or
underlying aquifer will always equal the “Outflow” from the other aquifer.

¢ Inflow into and outflow from the district—This component describes the lateral flow of groundwater
within the aquifer between the GCD and adjacent counties.

The water budgets for an individual cell containing a GCD boundary are assigned to either the GCD or the
surrounding county.

REFERENCES:

Kasmarek , M. C., and Robinson, J. L., 2004, Hydrogeology and simulation of groundwater flow and land-
surface subsidence in the northern part of the Gulf Coast aquifer system, Texas: U.S. Geological Survey
Scientific Investigations Report 2004-5102, 111p.

Kasmarek , M. C., Reece, B. D, and Houston, N, A., 2005, Evaluation of groundwater flow and land-surface
subsidence caused by hypothetical withdrawals in the northern part of the northern part of the Gulf Coast
aquifer system, Texas: U.S. Geological Survey Scientific Investigations Report 2005-5024, 70p.



Table 1: All values are averages of the 1980 to 1999 water budgets. All values are in acre-feet per year. Note:

negative values mean flow out of the district and positive values mean flow into the district.

GCD Model Aquifer Precipitation Surface water Surfac Inflow Outflow Net Av. Net
recharge inflow {acttfyr) water into fram inter- inter-
{acfilyr) outflow district district | aquif aquifer
(acftiyr {acftiyr | {acftiyr er flow
flow {lower)
(upp | ({achiyr)
er{ac
fifyr
Southeast Guif Coast- Chicot 74,796 11,933 37,043 51,203 60,365 ¢ -24.,850
Texas GCD | Norh agquifer
Southeast Gulf Coast- Evangeline 11,021 636 4,636 51,984 55372 | 248 866
Texas GCD | Morih aquifer 50
Southeast Guif Coast- Burkeville 11 1 2 78 86 | -866 334
Texas GCD | North Confining
Unit
Southeast Gulf Coast- Jasper 13,610 607 10,774 13,686 14,686 | -334 0
Texas GCD | North aquifer




GAM run 06-20

by Richard Smith, P.G.
Texas Water Development Board
Groundwater Availability Modeling Section
(512) 936-0877
October 12, 2006

EXECUTIVE SUMMARY:

A 51-year predictive model run was done with the groundwater availability model (GAM) for
the northern part of the Gulf Coast Aquifer to evaluate the amount of pumpage that resulied in a
desired future condition (DFC) of “sustainability”, or zero water level declines, in the Southeast
Texas Groundwater Conservation District (GCD). Using the 1999 estimated historic pumpage as
the baseline pumpage, it was determined that even when only using this rate of pumpage, water
levels declined in the aquifers of interest. Therefore, even with no additional pumpage above
what was estimated to be produced from these aquifers in 1999, “sustainability” or zero water
level declines, could not be achieved.

REQUESTOR:

Mr. John Stover, Southeast Texas Groundwater Conservation District (GCD), which is
composed of Tyler, Hardin, Jasper, and Newton counties (Figure 1).

DESCRIPTION OF REQUEST:

M. Stover requested that we provide a model run with a desired future condition of
“sustainability” in the district using the groundwater availability model (GAM) for the northern
part of the Guif Coast Aquifer (Kasmarek and Robinson, 2004; Kasmarek and others, 2005).
Sustainability as defined by the district is maintaining present water levels.

METHODS:

To develop a baseline, we ran the model from 1999 to 2050 using 1999 pumping rates (Table 1)
for each year. We are aware of the Harris-Galveston County Subsidence District’s Regulatory
Plan that has been developed through the year 2030 with an overall goal to reduce groundwater
withdrawal to no more than 20 percent of total water demand. That scenario was not included in
this model run, We produced maps of water levels and drawdowns in the Chicot, Evangeline
and Jasper aquifers for the years 1999, 2010, 2030 and 2050 to evaluate how current pumpage
rates affected the aquifers. Since the Burkeville Formation is considered a confining unit, we did
not analyze this layer of the model. We calculated drawdowns by subtracting the simulated water
levels from water levels that were calibrated to measured values in 1999.

PARAMETERS AND ASSUMPTIONS:



o For detailed discussion on assumptions and limitations of the northern part of the Gulf
Coast Aquifer GAM, refer to Kasmarek and Robinson (2004) and Kasmarek and others
(2005).

*» Weassumed pumping remained at 1999 levels and also used 1999 water levels as the
sustainable target water levels . We are aware of the District’s Regulatory Plan that has
been developed for the period through the year 2030 with an overall goal to reduce
groundwater withdrawal to no more than 20 percent of total water demand. However,
that scenario was not included in this model run.

¢ The model includes four layers, representing the Chicot aquifer (Layer 1), the

Evangeline aquifer (Layer 2), the Burkeville confining unit (Layer 3), and the Jasper
aquifer (Layer 4).

* Quality of model calibration can be estimated using root mean square (RMS) error. RMS
error evaluates differences between measured and simulated water levels in the wells
considered for calibration. The RMS error is 31 feet for the Chicot aquifer, 45 feet for
the Evangeline aquifer, and 38 feet for the Jasper aquifer for the calibration year 2000.

RESULTS:

The results of the model runs are illustrated in Figures 2 through 13. These figures show that
groundwater levels will continue to slightly decline in Tyler, Hardin, Jasper and Newton counties
during the 51-year predictive period and decline more rapidly in surrounding counties assuming
1999 pumping levels. In order to maintain present water levels, pumping will need to be
decreased. This is further illustrated by Figures 14 through 22 which show the amounts of
drawdown for 2010, 2030, and 2050 using 1999 as the base year.

REFERENCES:

Kasmarek , M. C., and Robinson, J. L., 2004, Hydrogeology and simulation of groundwater flow
and land-surface subsidence in the northern part of the Gulf Coast aquifer system, Texas:
U.S. Geological Survey Scientific Investigations Report 2004-5102, 111p.

Kasmarek , M. C., Reece, B. D., and Houston, N. A, 2005, Evaluation of groundwater flow and
land-surface subsidence caused by hypothetical withdrawals in the northern part of the
northern part of the Gulf Coast aquifer system, Texas: U.S. Geological Survey Scientific
Investigations Report 2005-5024, 70p.
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Figure 1: Location of the Southeast Texas GCD

Table 1: 1999 pumpage in acre-feet per year for the counties in the district and the surrounding
counties

Aquifer Newton Jasper Tyler Hardin Potk

Chicot 18 22,821 0 8,786 0

Evangeline 734 24,248 686 4451 435

Burkville 0 0 11 174 42

Jasper 800 3,809 1,697 0 2,974




Liberty Jefferson Orange Angelina
Chicot 364 2,700 19,392 0
Evangeline 6,492 92 932 0
Burkvilie 0 0 0 0
Jasper 463 0 0 154

Figure 2: Water level map in 1999 for the Chicot aquifer (layer 1) in the Southeast Texas Disirict. Contour interval
is 25 feet.




Figure 4: Water level map in 1999 for the Jasper aquifer (layer 4). Contour interval is 25 feet.
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Figure 6: Water level map in 2010 for the Evangeline aquifer (layer2) with 1999 pumping. Contour interval is 23
feet.



interval is 25 feet.

Figure 8: Water level map in 2030 for the Chicot aquifer (layer 1) with 1999 pumping. Contour interval is 25 feet.




Figure 9: Water level map in 2030 for the Evangeline aquifer (layer 2) with 1999 pumping. Contour interval is 25
feet.

Figure 10: Water level map in 2030 for the Jasper aquifer (iayer 4) with 1999 purnping. Contour interval is 25 feet.



Figute 12: Water level map in 2050 for the Evangeline aquifer {layer 2) with 1999 pumping. Contour interval is 23
feet.



Milzs
£0

Figure {4: Drawdown in 2010 in the Chicot aquifer with continued 1999 pumping. Contour interval is 1 feet.
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Figure 16: Drawdown in 2010 in the Jasper aquifer with continued 1999 pumping. Contour interval is 1 feet.
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Figure 17: Drawdown in 2030 in the Chicot aquifer with continued 1999 pumping. Contour interval is 1 feet.
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Figure 18: Drawdown in 2030 in the Evangeline aguifer with continued 1999 pumping. Contour interval is 1 feef.
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Figure 20: Drawdown in 2030 in the Chicot aquifer with continued 1999 pumping. Contour interval is 2 feet.
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Figure 22: Drawdown in 2050 in the fasper aquifer with continued 1999 pumping. Contour interval is 2 feet.
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