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District Mission

The Lone Star Groundwater Conservation Distri

protecting the groundwater resources of Montgomery County and to working with others to
ensure a sustainable, adequate, high qualitgt cost #ective supply of water. The District will

strive to develop, promote, and implement water conservation, augmentation, and management
strategies to protect water resources for the benefit of the citizens, economy, and environment of
Montgomery County. e preservation of this most valuable resource can be managed in a
prudent and costffective manner through conservation, education, management, and permitting.
Any action taken by the District shall only be after full consideration and respect has been
afforded to the individual property rights of all citizens of Montgomery County.

Purpose of the Lone Star Groundwater Conservation District

Management Plan

With the passage of House Bill 168/ the 5kt Texas Legislature il949", the landmark
legislaton commonlyreferred to as the Underground Water Conservatiorthidtestablished the
original process forcreating andestablishing groundwater conservation districtsTexas the
requirement for preparation of management pléra included managemegboals was first
establishedHouse Bill 162 Section 8c)(B)(8) stategshatgroundwater conservatiatistrictsmust
fidevelop comprehensive plans, for the most efficient use of underground waters, and for the
control and prevention of waste of such waters; which plans shall specify in such detail as may be
possible, the Acts, procedure, performance and avoidances whioh ray be necessary for the
effectuation of suclplans, including specification of engineering operations, and methods of
irrigation and to publish such plans and information and bring them to the notice and attention of
the owners of land within the disr i? cThus,deven before creation of the first groundwater
conservation district, the need for management plans was established.

Almost 50 years laterhe 73h Texas Legislature in 1997 enacted Senate Biib stablish aew
comprehensive statewideater planning process. In particularen@te Bill 1 contained
provisions thatenhanced the requirement thgtoundwater conservation districts prepare
management plane order to develop and adopt management goals, objectives, and performance
standarddor prescribed efforts such as, but not limited to, providing the most efficient use of
groundwater, controlling and preventing the waste of groundwater, and controlling and preventing
subsidence.

Subsequentlyhie Texas Legislature enacted Senate Bifi 200%, House Bill 1763 in 2005 and
Senate Bill 660in 2012, eachof which amended thetatutory requirements for management
plans to be developed and adopted by groundwater conservation districts

1 Act of May 23, 1949, 51st Leg., R.S., ch. 306, 1949 Tex. Gen. Laws 559.
21d.

3 Act of June 2, 1997, TbLeg., R.S., ch. 1010, 1997 Tex. Gen. Laws 3610.
4 Act of May 27, 2001, 7th Leg., R.S., ch. 966, 2001 Tex. Gen. Laws 1991.
5 Act of May 24, 2005, 7@ Leg., R.S., ch. 970, 2005 Tex. Gen. Laws 3247.
5 Act of May 29, 2011, 82nd Leg., R.S., ch. 1233, 20%&x. Gen. Laws 3287.



Texas groundwater law is clear in establishing skquence that a groundwater conservation
district is to follow in accomplishing statutory responsibilities related to the conservation and
management of groundwater resources. The three primary stepsofwhich mustoccur at least
onceevery five years, arethe following (1) to adopt desired future conditionsegdas Water
Code Section 36.108(c), (2) to develop and adopt a management plan that includes goals
designed to achieve thiesired future conditionsTéxas Water Cod8ection36.1071(a)(8), and

(3) to amend and adopt rules necessary to achieve goals included in the managemdeixpan (
Water CodeSection36.101(a)(5).

The Districtos man stgtdonyequiremgnts aTexasWaten CodS8eceon t h e
36.1071 ard t he administrative requirements of t |
(ATWDBO 9 rilesset forthin 31 Texas Administrative Codehapter 356.

Lone Star Groundwater Conservatioistrict Information

The following information is presented here to provmdpful background information regarding
the creéion of the District thelocation and extentf the District the backgroundand makeup of
t he Di sdrdrofDcett@sandieauthority and regulatory framewodf the District

Creation

In 2001,the creation of the District was authorized by théh7T&xas Legislature through House

Bill 2362.” The creation of the District was confirmed by the voters of Montgomery County on
November 6, 2001, with 73.85 percent of the voters casting favorablésballe required by 31
TexasAdministrativeCode Section356.3, the Distriés original management plan was adopted

and submitted to the TWDB within two years of the confirmation eleamhthen amended and
re-adopted on October 14, 2008. As such, thiduat e t o t he Districtds mat
thethird management plan since creation of the District in 2001.

Location and Extent

The District is located in Montgomery County in southeastern Texas. The boundaries of the
District are coterminousvith the boundaries of Montgomery County, Texas. The District is
bordered by Walker County on the north, San Jacinto and Liberty Counties on the east, Harris
County on the south, and Waller and Grimes Counties on thgkgstes 1 and 3. Peach Creek
formsthe boundary with San Jacinto County, and Spring Creek forms most of the boundary with
Harris County. The District comprises an area of approximately 1,090 square miles.

7 Chapter 1321, Acts of the 77th Legislature, Regular Session, 2001.
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Background

The Board of Directors for the District consists of nine members. The Board of Directors is made
up of the following members:

1 two members appointed by the@missioners Court of Montgomery County;

1 one member appointed by the Board of Directors of the Montgomery County Soil and Water
Conservation District;

1 one member appointed by the Board of Directors of the San Jacinto River Authority;
1 one member appated by the Mayor of the City of Conroe;

1 one member appointed by the mayors of all of the incorporated municipalities, other than the
City of Conroe, located in whole or in part in Montgomery County;

1 one member appointed by the Board of Trustees dvihedlands Joint Powers Agency;

1 one member appointed by the boards of directors of all of the municipal utility districts located
in whole or in part in Montgomery County that are not members of the Woodlands Joint
Powers Agency and the district boundarigf which are located primarily to the east of
Interstate Highway 45; and

1 one member appointed by the boards of directors of all of the municipal utility districts located
in whole or in part in Montgomery County that are not members of the Woodlamis Jo
Powers Agency and the district boundaries of which are located primarily to the west of
Interstate Highway 45.

Authority / Regulatory Framework

During preparation othis management plan, the District has followed all procedures and satisfied
all requirements required blyexasWater Code Chapter 36 an@1 TexasAdministrativeCode
Chapter 356The District exercises the poweggpressly granted bghapter 1321, Acts of the

77th Legislature, Regular Session, 2001, Chapter 994, Acts of the 78th Legislature, Regular
Session, 2003, arkxasWaterCodeChapter 36.

Planning Period

This management plan will remain in effect from the date of approvathieyExecutive
Administrator at theTWDB until the plan is readopted. In accordance with the provisions of
Texas Water Cod€Eh apt er 36, the Districtds management
readopted with or without revisions at leasteevery ive years.

Management of Groundwater Resources in the Lone Star Groundwater
Conservation District

The Texas Legislature has established that groundwater conservation digtricts(t r i ct s 0 ) , ¢
the Lone Star Groundwater Conservation Distric
management. The Texas Legislature codified its policy decision in Section 36.0015 of the Texas
Water Code in 1997, which establishes ttiatricts will manage groundwater resources through

rules developed and implemented in accordance with Chapter 36 of the Texas Water Code
(AChapter 360) . Chapter 36 gives directives
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such directives,asthat districts are given the proper tools to protect and manage the groundwater
resources within their boundaries.

In addition to the statutory authority provided to districts in Chapter 36, the District has the
powers expressly granted to the Distrigt ®hapter 1321, Acts of the 77th Legislature, Regular
Session, 2001, and Chapter 994, Acts of the 78th Legislature, Regular Session, 2003 (collectively

At he District Acto). I n accordance with Chapt
a clams process in which the District required existing or historic users of groundwater to obtain

a historic use permit, wherein an existing or historic user was required to prove the maximum
annual amount of groundwater that the user put towards a bena$eialuring the period from

January 1, 1992, to the date of first adoption of the DidRutes, August 26, 2002. Pursuant to

Sectiors 36.116(b) and 36.113(e) of the Texas Water Code, the District Act, the Ditutites,

the claims process and the exigtiand historic use peripgreserve existing and historic use to

the maxi mum extent practicable consistent witdt

Another significant management tool that the District is authorized to utilize by the District Act
and ChapteB6 is the use of management zones. The District may establish management zones
within the boundaries of the District in order to better manage and regulate the groundwater
resources of Montgomery County. The District may use the management zoned uiféetept

rules under Section 36.116 of the Texas Water Code for each aquifer, subdivision of an aquifer, or
geologic stratum located in whole or in part within the boundaries of the District, or different
geographic areas of an aquifer or subdivisioarofaquifer located in whole or in part within the
boundaries of the District. Management zones serve as areas for which the Diafyict
determine total water availability, authorize total production, implement proportional reduction of
production amonglasses of users, and within which the District shall allow the transfer of the
right to produce groundwater, as set forth in the DisRides.

Pursuant to th®istrict Rules and this management plan, the District shall seek to limit production

of grourdwater from the resources within its boundaries to a sustainable level, so that the
groundwater resources of Montgomery County are not depleted for future generations. For
purposes of this plan, the word AsuwucBohmth@abl e o
District or in a management zone designated by the District to an amount that does not exceed the
amount of effective deep aquifer recharge available in the District or the management zone, as
applicable, when averaged over a term of yeabetdetermined by the District. To the extent that
groundwater use in a particular management zone exceeds groundwater availability in that zone,
the District shall implement proportional adjustment regulations to reduce overall production in
that zone taa level that does not exceed availability when averaged over time. The regulatory
scheme for proportional adjustment is set forth in the District Raridsthe District Regulatory

Plan The District Rules also expressly recognize that, in establishingm@iementing any
proportional adjustment regulations that contemplate the reduction of authorized production or a
prohibition on authorization for new or increased production, the District shall consider the time
necessary for water users to secure alterrsmurces of water, including surface water, by
economically feasible means. This consideration may necessitate that the District authorize total
production to exceed availability, either within a particular management zone or in the District as

a whole, for a period of time to be determined by the District until economically feasible
alternative water sources may reasonably be expected to be available to such groundwater users,

6



and nothing in this plan shall be construed to limit the ability of the iBtidio utilize that
regulatory flexibility.

An important part of the District Rules is the registration and permitting process instituted by the
District. The District Rules created a process by which groundwaggsare required to register

their graindwater wells with the District. If the groundwater users and their wells met certain
criteria, then the user is required to obtain either a Historic Use PéHifd) or an Operating

Permit fiOP0). Nonexempt groundwater users who used water for @fimal purpose during

the Existing and Historic Use Period established in the District Rules (January 1, 1992, through
August 26, 2002) were eligible to file an application for an HUP. All-ecempt groundwater

users who commenced beneficially usingugrdwater after the Existing and Historic Use Period
were and continue to be required to obtain an OP. Some wells, such as some small wells used for
domestic and livestock purposes, are exempt from the permitting process altogether.

In 2004, the Districtommenced joint planning activities with the San Jacinto River Authority
(ASJRAO) under a grant provided by the TWDB through its State Regional Facilities Planning
Grant Program. After completion of the joint planning activities, the District and the SJRA
generated th®egulatory Study and Facilities Implementation Plan for Lone Gtaundwater
Conservation District and San Jacinto River Authorifune 2006) {TWDB Study). The
TWDB Study, which is incorporated herein by reference, provides substantial regulatory,
hydrogeological and technical information, including regulatoryomgtiavailable to the District.

After extensive analysis of the technical and scientific data available for Montgomery County, the
District decided to manage the groundwater resources within its jurisdiction on a sustainable
basis. The District believes is important to protect and preserve the groundwater resources of
Montgomery County for future generations by preventing the-teng depletion of the aquifers
located within Montgomery County and working towards the continued sustainability and
viability of such aquifers. Based on this decision, the District Management Plan designated the
total amount of groundwater to be available for production and use in the District as the amount of
effective annual recharge to the Gulf Coast Aquifer located witintgomery County. In other
words, the District decided that the amount of groundwiatgrthe District would authorize for
withdrawal through its permitting process, after taking into account an estimate of groundwater
produced by exempt users, wouldual the sustainable recharge rate, which the District has
determined to be 64,000 a¢eet per year based upon the best available science.

Upon completion of the Distric@ HUP permitting process, the District determined the total
volume that could beuthorized for withdrawal undddUPs is in excess of 56,483 adeet
Further, the total amount of volume authorized by the District for use under the OPs the District
granted as oOctober 2009 was approximately 30,732 deet per year It is importam to note

that the total amount of volume of use authorized under OPs caitmuerease as the District
issues new OPs each montihile the total amount of permitted groundwater use under OPs and
HUPs is approximately7,215acrefeet per year as oDctober20® as indicated by District
records, the District must also take the groundwater used by exempt domestic and livestock wells
into consideration to determine the total amount of groundwater authorized to be produced within
the county. TheDistrict commissioned a study thastimatedthat exemptuse accoud for
approximately7,700 acrefeet per yeamas of 2010 Therefore, the total amount of groundwater
authorized for use in Montgomery County asQxtober200 was estimated at arouné5,000



acrefeet per year when adding together the total amount of permitted groundwater use and the
total amount of exempt groundwater use. The total volume of groundwater produced and used
within Montgomery County, therefore, already exabth 200%the amount ofjroundwater use

the District determined would achieve the sustainability of the Gulf Coast Aquifer within its
jurisdiction by approximately31,000 acrefeet per yearand the amount of groundwater use
permitted by the District under OPs and Hiliy close b 23,200acrefeet per year.

Based on the volumes of groundwater use set forth above and the water demand realities facing
the District, the Districtormally adopted a muHlphased regulatory plan, the District Regulatory

Pl an (ADRPO), a&ingeanensive tooversior gffort to reduce total annual
groundwater production within Montgomery County to a level that does not exceed, on average,
the sustainable recharge rate of 64,000 - of groundwater per year for the Gulf Coast
Aquifer. In December 2006, the District adopted Phase | of the DRP to comthenmecess of
facilitating the conversion from groundwater use to surface water and other alternative water
supplies. In the 2006 DRP Phase dfter considering the time reasonably resesy for water

users in the District to secure alternative sources of water by economically feasible means, as set
forth in the TWDB Studythe District established January 1, 2015, as the deadline by which total
annual groundwater production within Mootgery County had to be reduced to an amount equal

to or less than the sustainabécharge ratef the Gulf Coast Aquifer in the DistrictAll past,

current, and future users of groundwater in Montgomery County were put on notice by Phase 1 of
the DRP thathe Districtwould curtail both new and historic use of groundwater as necessary by
January 1, 2015, to reduce total production and use of groundwater in the District to an amount
equal to or less than 64,000 aéeet per year.

The District recognizeshe need for longerm water planning based upon the significant periods
of time it takes to bring alternative water supplieslina on a retail basis. The process of
obtaining new alternative water supplies and constructing the necessary infrastrucielreeto
such supplies to the intended water users takes years to complete.

Because of these time considerations and the impending groundwater reduction deadline
established under Phase 1 of the DRP, the District adopted Phase Il (A) of tha B&tuay

2008, which requireg certain specified large volume groundwater usérsi L V GU® 0 )
demonstrate incremental progress towards conversion to alternative water supplies by preparation
of a Water Resources Assessment PIARAPO) to be submitted to the DistrictPhase 1I(A)

defined a Large Volume Groundwater User to be any-exampt and nosagricultural
groundwater producer subject to the Districtos:s
a combination of wellsactually produced or was authorized by any permit issued by the District

to produce 10 million gallons or more of groundwater annually on or after January 1, Z9©8.

use of groundwater by LVGUs accounted for approximately 92 percent of total permitted
production in Montgomery CountyThe WRAPssubmitted by LVGUsdentified eachL V GU 6 s
current and future water demands and supplies to meet those demands, including detailed
supporting information.

After considering the information in the WRAPs and oth&rmation theDistrict adopted Phase
[I(B) of the DRPin November 2009, which was subsequently amended in April.2(tase

[I(B) sets forththe actual regulatory requirements for achieving a-temgn sustainable rate of
groundwater production withiMontgomery County beginning with an initial conversion effort



that is required to be met by 2016. The District determined that the year of initial groundwater
reduction and conversion should be changed from calendar year 2015 to 2016, because of the
delayin the originally anticipated time frame for adoption of these actual regulatory requirements
and the need for LVGUSs to have a corresponding increment of time to implement them.

Pursuant to Phase 1I(B) of the DREgch LVGU in the Districts required by2016 tomeet its

Initial Conversion Obligation, which means each LVGU must (1) have reduced its groundwater
production to no more than 70 percent of its Total Qualifying Demand, which is based upon the
LVGUGs 2009 permitted ametrobless tkaa BOi percent of dsnTatal ( 2 )
Qualifying Demand by implementing water conservation measures and/or using an alternative
water source. To account for groundwater reduction effortst@etisure necessary progress,

Phase 1I(B) requires each LVGu the District to submit a Groundwater Reduction Plan
(AGRPO) , either i ndi vi du a ltol tiye District thab pravitdes yhe wi t h
LVGUGs ©plan of action to meet its I nitial Co
Phase 1I(B) emblishes variousegulatory milestones designed to allow for the initial phase of
conversion from groundwater to aternative water aurce, generally consistent with the
underlying conversion assumptions set out in Phases | and 11(A) of the DRP.

Phase I(B) of the DRP contemplates that the District could require further groundwater
reductions and conversions in the future in order to manage groundwater resources on a
sustainable basis in order to account for the continued growth in Montgomery County and
continued improvements in the best science available related to the hydrogeologic characteristics
and management of those groundwater resources.

GoalsManagemenbjectives, and Performance Standards

The cornerstone of the DistridtlanagemenfPlan are thegoals, management objectives, and
performance standartisat areadoptedoy the Districtin order to either directly or indirectly work

in an integrated process to achTesas &atdr Gae Di st r
Section36.1071(a)(29) requires that all management plans address the following management

goals, as applicable:
9 addressing the desired future conditions adopted by the District
1 providing the most efficient use of groundwater;

1 controlling and preventing waste of groundwater;

1 controlling and preventing subsidence;

9 conjunctive surface water management issues;

1 natural resource issues;

i drought conditionsand

1

conservation, recharge enhancement, rainwater harvesting, precipitation enhancement, or
brush control, where appropriaaad costffective.



Goals, management objectives, and performance standards includednartagemenplan have
been developed and adopted to ensure the management and conservationnaivaggou
reources within the Districtods jurisdiction

Goal 1¢ Addressing the desired future conditions adopted by the District ui@éemas

Water Code Sectias6.108

The District seeks to protect the Gulf Coast Aquifer, the econamy environment of
Montgomery County and private property rights o r t oday éssandcfar nflautei t u e nt
generations Therefore, the umbrella goal for the Distridcd which all other goalsn this
managemenplan are linked,is to managehe groundwateresourceso that in the near future,

the amount of groundwater produced from the Guwas&l Aquifer is no more than the average

annual effective recharge to the Gulf Coast Aquifer Sys®mly upon achievement of this
equilibrium will the water resources for Montgomery County be managed on a truly sustainable
basis

In order to achieve sustebility in the use of the Gulf Coast Aquifer in Montgomery County, the
District has adopted Phase(B) of the District Regulatory Plan (DRP). The DRP Phag8)lis
designed to provide the actual regulatory requirements for achieving-telomgustmable rate

of groundwater production within Montgomery Coudtgeginning with an initiagroundwater
reduction anadconversion effort that is required to be met by 2016. As part of those requirements,
Phase 1I(B) requires each Large Volume Groundwater U#eose using 10 million gallons per
year and abovejiLVGUJQ) i n the District to submit a Gr ol
either individually or jointly with other LVGUSlt alsoestablishes regulatory milestones designed

to allow for the initial phas@f conversion from groundwater to aternative water source,
generally consistent with the underlying conversion assumptions set out in Phases(Aarad

the DRP.

The primary purpose of district ManagemenPlan is todevelopgoals, management objectives,
and performance standards that, when successfully implemented, will work together to achieve
the adopted desired future conditioff®FC) for a district In this management planthe

Di strictds second , gas2atiyeightdrdctly prd/arnndireciydsappaet
Goal 1. DFCs adopted fdine Gulf Coast AquiferSystemfor the District are described below. A
50-year planning horizorf201071 2060) was used in setting the DFCs. Throughout the joint
planning processthe District actively worked with the other member districts and stakeholders
within Groundwater Management Ardd ( A G MA td deterinine thd®FCsfor each aquifer
located within each districPursuant to Texas Water Co8ection36.108(b),during thejoint
planning process for GMA 14he district representatives considered groundwater availability
models(AiGAMs0) and other datancluding information from the 26 regionalwaterplans and

the 2007 Texas State Water Pfathroughoutthe DFCsdevelopment proces#s part of this
planning effort, the TWDB developed gpublishedGAM Run 16023 and GAM Run 16038

MAG (aso see AppendiD).1°

8 Texas Water Development Board, Water for Téx2807 The State Water Plan, Vol. | and Variously paginated.
9 Oliver, W., 2010, GAM Run 1023, Texas Watdbevelopment Board 3@g.
0 Hassan, M. M., 2010, GAM Run 4IB8 MAG, Texas Water Development Bodr@l py.
10



The following DFCs were adopted kye district representatives in GMA 14 on Aug§, 201Q
for Montganery Countyand are summarized ifable 1

1 From estimated year 20@®nditions the average draw down of the Chicot Aquifer should not
exceed approximately 3 feet after 8 years.

1 From estimated year 20t®nditions the average draw down of the Chicot Aguiséhould not
exceed approximately 6 feet after 44 years.

1 From estimated year 200&nditions the average draw down of the Evangeline Aquifer
should not exceed approximately 13 feet after 8 years.

1 From estimated year 201¢bnditions the average draw dowof the Evangeline Aquifer
should not exceed approximately 25 feet after 44 years.

1 From estimated year 2008 conditions, the average draw down of the Burkawifming
Unit should not exceed approximately 10 feet after 8 years.

1 From estimated year 201®rmditions, the average draw down of the Burkevilienfining
Unit should not exceed approximately 23 feet after 44 years.

1 From estimated year 2008 conditions, the average draw down of the Jasper Aquifer should not
exceed approximately 61 feet after 8 years

1 From estimated year 2016 conditions, the average draw down of the Jasper Aquifer should not
exceed approximatehB8 feet after 44 years.

Drawdown Drawdown
Aquifer (2008 - 2016 (2016 - 2060

Chicot 3 6

Evangeline 13 25
Burkeville 10 23
Jasper 61 -38

"Negative value indicates a water-level rise
Table 1i DFCs for the District

These DFCsvere adopted for the Distridbecausehey are the projected aquifer conditions that

will result once groundwater production is managed on a fully sustainabledzesad, on the best
available scienceas required byTexas Water Codeection 36.108(b). The corresponding
estimates of mdeled availade groundwater (ot e t he original term
gr oundwadmended tewmadeled available groundwaden Senate Bill 66(y the2011

Texas Legislature) were provided by the TWIDBGAM Run 16038 MAG. These estimates
presented in acfeetper yeararepresented ifable 2.
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Year

Aquifer
2010 2020 2030 2040 2050 2060
Chicot 1,482 1,722 1,722 1,722 1,722 1,722
Evangeline 39,381 38,293 38,293 38,293 38,293 38,293
Burkeville Confining Unit 0 0 0 0 0 0
Jasper 32,401 21,614 21,614 21,614 21,614 21,614

Gulf Coast Aquifer Total 73,264 61,629 61,629 61,629 61,629 61,629

Table 2i Estimates of modeled available groundwater for the District based on adopted DFCs.

Estimates of modeled available groundwater include bothemempt (or permitted use) and
exempt ue for the District. These estimatepresent reductionn pumpage fronv3,264 acre
feet per year in 2010 to 61,629 adeet per year irR060 for the Gulf Coast Aquifer in the
District. Once this level of production is achieved, thia District antigpates thagroundwater
production will be at a levehdpproximately equal to aslightly less than the effective rate of
recharge This equates t@n 18.9 percent reduction modeled available groundwater the
District over the 56year planning horizon. This reduction is illustrated graphicalRigure 3.

Modeled Available Groundwater
in Lone Star GCD

80,000

60,000 —

40,000 - —  H Chicot

Evangeline

20,000 7
0 T T T T T T

2010 2020 2030 2040 2050 2060
Year

MAG (acrefeet per year)

Figure 3i Estimates of modeled available groundwater for the District from R@D&O.

DFCs and corresponding estimates of modeled available groundwater for the Chicot and
Evangelineaquifersin the District fluctuate only slightly over the H@ar planning horizon.
However, & documentedn Table 2 and Figure 3, thae is asignificant change ilDFCs and
estimates of modeled available groundwater between 2010 andn2®20]asper Aquifer. During

this time period(starting in 2016) the goal is to reduce pumping sufficiently to achieve an
average increase in water level elevations in the J@spefer of 38 feetfrom 2016 to 2060To
achieve thiDFC for the Jasper Aquifehetween 208 and 2020, estimates of modeled available
groundwater for pumping for both exempt and pexempt use will need to be reduced from
32,401 acrdeet per year in 2@lto 21,614 acreet per year in 2020, approximately equivalent
to a 33 percent reduction in pumping from the Jasper Aquites reduction in groundwater
production will be accomplished through the full implementation of the District Regulatory Plan
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(see Management of Groundwater Resources in the Lone Star Groundwater Conservation District
section for additional information on the District Regulatory Plan).

Objective 1.1
Soon after creatigrthe District committed to managing water in the Gulf Coast Aquifer on a

sustainable basis, and it remains equally committed tontlisagemenprinciple today. This
commitment is reflected in thigpdatedDistrict Management PlarThe sustainable yield of the
Gulf Coast Aquifer is thus an important regulatory marker for the Distfidh.e Di st r i ct
permitting program allows the District to track water use and water levels in the Gulf Coast
Aquifer. It alsoprovides forthe major funding source for the operasafthe District, allowing it

to continue to monitor the Gulf Coast Aquiféw, routinely participate in the development of the
ever improving science of the Gulf Coast Aquifer, both specific to Montgomery County and as
necessary on a regional basisjitvoduce new technologies to acquire data, and to educate the
public about water conservation and the need for alternative water sufigBethie objective of

the Districtto providea permitting process thas straightforward, transparerdand easydr the
permitholder toaccesghrough the InternefThe District Board of Directors, General Manger,

and | egal counsel routinely review the Distr
procedural changes @amendments necessary to meet thisaije. All substantive changes to
the Districtds permitting process wil/ be com

any rulemaking process and will be summarized in the Annual Report submitted by the General
Manager to the Board of Directos§ the District.

Performance Standard 1.1
Draft rules, public meeting and heariagnouncementsnd available supporting materialgl be

included prior to rulemaking activities liye Districton t he Di st lonestargddsorgwe b s i t

PerformanceStandard 1.2
A summary of ay amendments to District rulélsat are adopted throughout the calendar yelar

be included in the Annual Report submitted by the General Manager to the Board of Directors of
the District.

Goal 2¢ Providing themost efficient use ofgroundwater

Since the Districtdéds creation in 2001, the Di
groundwater should be used as efficiently as possible for beneficial purposes. In order to achieve
this goal, the District maintaires qualified staff to assist water users in protecting, preserving, and
conserving groundwater resources. The Board of Directors has in the past and continues today to
base its decisions on the best data available to treat all water users as equitatdjbées gmce

data is collected, the District utilizes a wide variety of forums to provide important information to
water users throughout the District so that sound decisions regarding the efficient use of
groundwater can be made. The following manageriejectives and performance standards have

been developed and adopted to ensure the efficient use of groundwater.

Objective 2L
Each year, the District will requiral new exemptor 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.
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Performance Standa2il
The number of exempivells registerecand non-exempt wellspermited by the District for the

year will be incorporated into the Annual Report submiligdhe General Managés the Board
of Directors of the District.

Objective2.2
The District will work to ensure the efficient use of groundwater by maintainingfigdatitaff
and technical consul tants neceswlaregstration aneé X e c u t

permitting system. This effort includes the timely processing and technical reviews of permit
applicationsEach year, the District will regulateelproduction of groundwatéy maintaining a
system of permitting the usad production of groundwater within the boundaries of the District
in accordance with the Distri€ules.

Performance Standai2
Each year the Districwvill accept process and eview applicationsfor the permitted use of

groundwater in the District in accordance with the permitting process establishedsthgt
Rules. The number and type of applications made for the permitted use of greemohwie
District and the number and type of permits issued by the District will be includkd #nnual
Report submitted by the General Manager to the Board of Directors of the District.

Goal 3 Controlling angreventingwaste ofgroundwater

As with Goal 2 above, the Distrielsoconstantly strives to prevent the waste of water resources
in Montgomery County.The prevention of waste of groundwater is one of the core
responsibilities for groundwater conservation districtating back to the r@inal legislation
authorizing the creation ajroundwater conservatiodistricts in 1949 (House Bill 162)The
District works to control and prevent the waste of groundwater through the adopted Ridegt
andRegulatoryPlan.

To this end, the Districhas developed standandagenumbers for the majority of usmtegories
included in the District permittees. Each request for a new permit or a permit amendment is
scrutinized based on these standard usage factors. For wells providing makeup water to
impoundments, the District maintains records of the amount of evaporation measured by the San
Jacinto River Authority at Lake Conroe. Permit amendments are only allowed to use the measured
evaporation rate plus 10 percent for losses through the bottom asddfithe impoundment.
Similarly, the District maintains records of evapotranspiration rates to guide permit amendment
requests for irrigation water. Standards are also applied to single anefamilyi residential

usage as well as commercial usage. Retgu®r water in excess of the standards for these latter
uses must provide additional justification for these requests.

As a practical matter, it is sometimes difficult to differentiate Goal 3 from Goal 2. For example,
certain objectives such &Sbjective 2.1 and Objective 2.2 above could also be viewed as
strategies to prevent and control the waste of groundwater, in addition to the stated goal of
providing the most efficient use of groundwater.

Obijective 3.1
In order to increase public awareness of thedito control and prevent the waste of groundwater

in Montgomery County, the District operates a waste prevention outreach strategy. This outreach
strategycurrentlyfocueson enhancing the use poovideresowwcesDi st r i
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applicable tothe prevention of waste of groundwater. The District website prewd®utinely
updated link containinga Best Management Practic&Suide (published by the Texas Water
Advisory Council in partnership with the TWDBThe District will work to identify otreach
opportunities with regional and local water providers so as to increase public awareness for the
prevention of groundwater waste.

Performance Standa®il

The District provides and will routinely update tivék on Districh sebsite to Best Managemt
Practices which includeshelpful tips to control and prevent the waste of groundwater is
mai ntained on the Districtébés website.

Objective 3.2
Each year, the District wilinake an evaluation of the Distrintlesto determine whether any

amendments areecommended to decrease the amount of waste of groundwater within the
District.

Performance Standafi2
The District will include a discussion of the annual evaluation of the DidRudes and the

determination of whether any amendments to the ruleesacenmended to prevent the waste of
groundwatein the Annual Report submitted by the General Manager to the Board of Directors of
the District.

Objective3.3
Each year, the District will applywater use fee structute the permitted use of groundwate

the District to encourage the elimination and reduction of waste of groundwater.

Performance Standa®i3
Each year, with the exception of wells exempt from permitting, the District will apply a water use

fee to thepermitted use of groundwatar the District pursuant to DistricRules. The amount of

fees generated by the water use fee structure and the amount of water used for each type of
permitted use of groundwater will be includedtie Annual Report submitted by the General
Manager to the Board of Directors of the District.

Goal 4¢ Controlling and Preventing Subsidence

Subsidence igeologic term used to descriliee sinking of the land surfac8ubsidence may
occur as a result afatural causes or from mamduced or anthropogenic causes. Subsidence,
especially in low lying coastal areas may cause significant damage due to flooding and also
structural damage to roads and buildings. Subsidence in the Gulf Coast redieeraased by
removal of oilandgasminerals as well agroundwatefrom the subsurfac&ubsidence may also
result from the removal of other minerals in the subsurface such as salt andT$usfis.because

these fluids are pressurized atigerefore when naurally occurring, act to hold up the loosely
consolidated sedimentary particles in the subsurface (clays, silts, and sands). Due to the inelastic
nature of the sediments, in particular the clays, in areas where subsidencetbecsuisidence

is permanet. Flooding resulting from subsidence in the Harris/Galveston area has resulted in
major losses to land and property over the pa@gplus yearsThe District, in cooperation with the
HarrisGalveston Subsidence District, maintains a network stilsidene monitor stations to
continually neasuresubsidence. To datejinor subsidencef approximately 0.5 foot has been
measured at monitoring stations locatedhe southern portion of the District.
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Objectived.1
Each year, the District wilhold a joint coferencewith the HarrisGalvestonSubsidence District

and the Fort Bend Subsidence District focused on sharing information regarding subsidence and
the control and prevention of subsidence through the regulation of groungvestaction

PerformanceStandardd.1
Each year, a summary of the joint conference on subsidence issues will be inclirdedmmual

Report submitted by the General Manager to the Board of Directors of the District

Objectived.2
The District is now participating with thearris-Galveston Subsidence Distriatthe collection of

subsidence data from dedicated stations located in the Didbatha from these subsidence
monitor stations will be discussed during the joint conference described in Objective 4.1 above.

PerformanceéStandardi.2
Results from the subsidence monitor stations will be noted in the summary of the joint conference

on subsidence described in Performance Standard 4.1 and indludién@ Annual Report
submitted by the General Manager to the Board of Direcfatse District

Goal 5¢ Addressing @njunctivesurfacewater managementssues

As demands for water supplies continue to increase, the importance of addressing groundwater
and surface water management issues conjunctively will continue to increageitd=inception,

the District has worked with public water suppliers, other stakeholders, and the sole surface water
management entity in the District, the San Jacinto River Authority, to conduct studies and
evaluate options regarding the conjunctive aisd availability of groundwater and surface water
resources in the District. These stakehol de
directors, which has helped to engender and ensure ongoing communication and coordination
between the entitiesThis coordination eventually led to the development and adoption of the

DRP, which encourages water users in the District to develop surface water supplies and other
alternative water supplies through its requirements to reduce groundwater producti@velog

detailed plans identifying future water demands and supplies to meet those dernmaddition,
through the Districtés designated representat:i
planning forums including the regional watéamqming process. It is through this commitment to
participation in a broad mix of wateelated forums that pertinent issues related to conjunctive
surface water management issues will be addressed.

Objectiveb.1
Each year, the Distriots d e s i gserdativewl partieigate in the regional planning process

by attending at least 75 percesftthe Region H Regional Water Planning Group meetings
orderto encourage the development of surface water supplies to meet the needs of water user
groups inthe District.

Performance Standa#sil
The participation andattendance othe Districtd slesignatedrepresentative at each Region H

Regional Water Planning Group will be notedthe Annual Report submitted by the General
Manager to the Board @iirectors of the District
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Goal 6¢ Addressing Natural Resource Issues

The District understands the important nexus between water resources and natural resources. The
exploration and production of natural resources such as oil and gas in Montgomey cleanhy

illustrate this nexus. These activities, along with related issues such as waste disposal utilizing
underground injection wells clearly represent potential management issues for the District.
Improperly plugged oil and gas wells may provide adetinfor various hydrocarbon and drilling

fluids to potentially migrate and contaminate grouatks resources in the District.

Objective 6.1
In order to monitor, as appropriate, waste injection activities associated with the exploration and

production of @ and gas in Montgomery County, the Distriglil monitor permit applications

and permit amendment applications for Class Il injection wells filed with Radroad
Commissionof Texasand Class | and Class V injection well permit applications and permit
amendment applications filed with tieexas Commission on Environmental QualiBjistrict

staff will review these notices and brief the Board of Directors as appropriate. A summary of
injection well permit activity and any actions taken by the Districesponse will be includeid

the Annual Report submitted by the General Manager to the Board of Directors of the.District

Performance Standard 6.1

Beginning with the 2014 Annual Report, a summary of injection well permit actiaityhe
Railroad Commissin of Texasand the Texas Commission on Environmental Quality along with
any actions taken by the District in respomsk be includedin the Annual Report submitted by
the General Manager to the Board of Directors of the District

Goal7 ¢ Addressindrought Conditions

Recurring drought conditions that climaxed in 2011 continuseiwe as a remindaf how
dependent we are on precipitation. Droughts occur and reoccur in the area, as do cycles of above
average precipitation. A well informed public caesbrespond to developing drought conditions

by adopting best management practices appropriate for drought conditions.

Objectiver.1
An important objective of the District is to provide ongoing and relevant dreetied

meteorological informatianBeginning in 2014, the District will make available through the
Districtds website easily accessible drought
and on any current drought conditios. least one of the followindinks will be provided
updates to the Palmer Drought Severity Ind@ROSK) map for the region, the Drought
Preparedness Council Situation Reportand the TWDB Drought Page at
http://www.twdb.texas.gov/datamght/.

Performance Standaiil
Current drought conditions information froat least one of the followingultiple resources

including thePDSImap for the region and the Drought Preparedness Council Situation Report
will continue to beavailable tolhe publicont h e Di st r i theenhd oftveérst quartee by
of 2014 and notedin the Annual Report submitted by the General Manager to the Board of
Directors of the District
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Goal 8 - Addressing Conservation, Recharge Enhancement, Rainmaiemesting,
Precipitation Enhancement, or Brush Control Where Appropriate andE@estive

Conservation and rainwater harvesting have been determined to be appropriate goals for the
District. As with Goals 2 and 3he successful implementation arf effective water conservation
program is a cornerstone to the efforts of the Disthistpart of this effort, the District sponsoring

and participating in water conservation programs suckhasLone Star/Montgomery County
Water Efficiency NetworkWater 1Q, Serve Water On Request Onlgnd the HomeWater

Works

A

A visit to the Districtds new headquarters 1is
District to rainwater harvesting. The enticemprehensive water conservation demonstration
facility was designed as a demonstration to the citizens of Montgomery County mésitige

benefits of rainwater harvesting in reducing water consumption from the Gulf Coast Aquifer. The
designand subsequent construction of the various rainwater $targeand water conservation
techniques integrated into the new District headquarters have not only caught the attention of
local residentsbut recently the District was awarded the 2012 Texas Rain Catcher Award from

the Texas Water Development Board fbe innovation demonstrated by the dasof the new
comprehensive water conservation demonstration facility

After review by the Board of Dir¢ors, the General Manager, andh e Di technicalc t 0 s
consultantsjt has been determined that recharge anbment, precipitation enhancement, and
brush control are not appropriate groundwater management strategies for the District. This
evaluation is based on costs of operating and maintaining these programs, lack of neighboring
programsn which to participag¢, and probable lack of effectiveness of these programs, due to the
climate, hydrogeology, and physiography of the District.

ObjectiveB.1
The District seeks to promote water conservation through an active water conservation awareness

program. As part of his program, the District will maintain links to recognized water
conservation awareness programs such a&theCoastMontgomery County Water Efficiency

Network, Water 1Q, Serve Water On Request Only, and the Home Water Works programs on the

Di st wabgité. 6 s

Performance Standa@il

Links to at least one of thewater conservation awareness programs such asGilié
CoastMontgomery County Water Efficiency Network, Water 1Q, Serve Water On Request Only,

and the Homé&VaterWorks programwvill be providedlon t he Di s fandnatedntlee we b s i
Annual Report submitted by the General Manager to the Board of Directors of the District

ObjectiveB.2
Educational materialspecific to rainwater harvestingave been developed to highlight the

various water conservatiaechniqueghat are incorporated into the design of the new District
headquarters. This information will be available at the main entrance to the District headquarters
for visitors to take anceview forpotential use itnomes and businessesMontgomery County.

Performance Standagi2
Il nformation on the Districtds new fidlzedngdear t er

available during business hours for use by visitors to ttibties. A summary of this educational
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opportunity will be includeah the Annual Report submitted by the General Manager to the Board
of Directors of the District

ObjectiveB.3
The Districthas recentlyadded anmportant new tool at its comprehensivetgraconservation

demonstration facility that will collect weather data 24/7 in collaboration with Texas A&M
Agrilife Extension experts. The objective of installing this new equipment is to generate an
EvapotranspirationfETO) number to help residents ugeeir irrigation systems more efficiently

by knowing the ideal amount of water needed to sustain a healthy lawn. The District will be

rolling out the information part of the new p
to regulatetheir irrigaion system controllers so that they deliver oty amount of water
necessary. Current measurements of ET wil/ be

Performance Standa®i3
Current measurements of Eiill continue to bemai nt ai ned o0 nbsitetheuglbuts t r i c |

the active growing seasaach yeamand noted in the Annual Report submitted by the General
Manager to the Bad of Directors of the District

Groundwater Resources of Montgomery County

The principal source of useable groundwater in Momtgry County is the Gulf Coastquifer.

The Gulf CoastAquifer consists of four subdivisionshree of which are watetbearing and
recognized as aquifers in their own right: the Chigquifer, the EvangelinéAquifer, and the
JasperAquifer. The Burkeville Confining Zone separates the Evangeline and Jasper aquifers.
Although publications such athe Oden and Truin(2013)!* also includeportions of the
Catahoula Santlsne as part of the Gulf Coast Aquifer, for regulatory purposes the District
considers the Cataha@ulSand$one to be a separate hydrogeologic systéime Catahoula
Confining Systemand manages it accordingly.

The watetbearing subdivisions of the Gulf Coaéguifer consist of semiconsolidated or
unconsolidated sands with inbexdded clays from one or more geologic formations. Clay zones
may separate the watbearing zones in each subdivision of the Gulf Coagquifer. The
Burkeville Confining Zone is the largest of the clay zones separating vio&a@ning units in the

Gulf Coas Aquifer. In some areas, however, this subdivision consists of clay with interbedded
sands that allow the passage of water. The ChAaptifer is the youngest of the Gulf Coast
Aquifer subdivisions, followed by the Evangelidguifer and the Burkevill&Confining Zone.

The JaspeAquifer is the oldest of the Gulf Coastuifer subdivisions located in the Distr(siee
Table3 andFigure4).

Each of these Gulf Coagtquifer subdivisionsoccurs in outcrop in Montgomery County. The
outcrop pattern is a serie$ belts, which are generally parallel to the coastline. The younger units
occur nearest the coast and form a terraced plain. The successively older units crop out
progressively further inland at higher elevations and form cuestas or sand hills.

1 Oden, T. D., and Truini, M., 2013, Estimated rates of groundwater recharge to the Chicot, Evangeline, and Jasper aqui
by using environmental tracs in Montgomery and adjacent counties, Texas, 2008 and 2011: U. S. Geological Survey
Scientific Investigations Report No. 205824, 49 p.
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The geolgic structure of the Gulf Coagtquifer dips from the inland areas into the subsurface
towards the coast at an angle greater than the slope of the land surface. The geologic units
composing the Gulf Coagtquifer generally thicken towards the coast in diogvn-dip direction.

The rate of dipmeasuredn feet per mileincreases with depth below land surface. The base of

the ChicotAquifer dips at approximately 10 feet per milhile the rate of dip fothe Catahoula
Sandbelow the Jaspekquifer is approxnately 90 feet per mile. The increased rate of dip with
depth is caused by the thickening of geologic units towards the Toast.

System Series Geologic Unit Hydrologic Unit
Holocene Alluvium
Quaternary Pleistocene '.36"?‘“m°”t Clay Chicot Aquifer
Lissie/Alta Loma
Pliocene Willis Sand
Goliad Sand Evangellne
Aquifer
Flemlng Burkeville
. Miocene Formation Confining Unit
Tertiary (Legarto)
Fleming
Formation Jasper Aquifer
(Oakuville)
Oligocene Catahoula Catahoula Aquifer
Sandstone

Table3 1 Geologic and Hydrologic Units of the Gulf Coastiuifer in Montgomery Countyas
modified fromBaker(1979*2 andYoungand other§2012*4).

12 popkin, B. P.1971,Groundwater resources of Montgomery County, Texas: Texas Water Development BoardlB&port
143pg.

3 Baker, E. T., Jr., 1979, Stratigraphic and hydrogeologic framework of part of the Coastal Plain of Texas: Texas Departm
of Water Resources Rep@36, 43 p.

¥Young, S.C, Ewing, T, Hamlin, S., Baker, E., and Lupton, D., 2012. Final Réjjmiating the Hydrogeologic Framework

for the Northern Portion of the Gulf Coast Aquifer, (prepared for the Texas Water Development Board). , 285 p.
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Figure4 1 Geologic cross section of the Gulf Coast Aquifer in the area of Montgomery County
(as modified fronBaker(1979*3 and Oden and Truini (201%).

Topography and Drainage

The topographic surfaces vary from almost flat near the larger streams and in the southern part of
the county to hilly in the northern part. Altitudes range from about 45 feet above mean sea level
in the southeastern corner of the county to about 440 gbeve mean sea levéh the
northwestern corner.

The county is in the San Jacinto River drainage basin in which the primary drainage trends from
northwest to southeast. The larger streams are the West Fork San Jacinto River, Peach, Spring,
Stewart, and @neycreeks. Secondary drainage which is roughly west to east is principally by
Lake and Springreeks. The primary drainage is controlled by the southeasterly slope of the land
surface while the secondary drainage is controlled to a large extent byct¢haeace of
alternating outcrops of sand and clay.
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Historical Groundwater Use in Lone Star Groundwater Conservation
District

During the development of this management plan update, the most current groundwater use
information from theT WD B @ater UseSuvey, for which results are presented in TA& DB
Water UseDatabase was utilized.Table 4 and Figures5 and 6 presentsummary information
regarding groundwater use in Montgomery County from 2006 through 20%@r this period,
groundwater use represeifitsm 95.4 percenin 2006 to 94.8 perceim 20100f total water use in
Montgomery County.The rapidly changing demography of Montgomery County is well
illustrated byFigures5 and 6. Total water use has increased by more than a factsixdfom
13,137acrefeet in1974 t083,994 acrdeet in 2010, with the vast majority of groundwater use
going to the municipal water use sectéor a more detailed breakdown of historical water hge
year, and by sectqras required byrexas Water Cod&ection36.1071(e)(3)(b), pleasefer to
Appendix B.

vear Total Total Surface Total
Groundwater Use Water Use  Water Use
2006 64,323 3,096 67,41¢
2007 73,812 2,434 76,24¢€
2008 69,164 3,018 72,182
2009 72,841 4,791 77,632
2010 79,654 4,340 83,994

Table4 i Water use in Montgomery County from 200@01Q in acrefeet per year (AFY)(from
the TWDB Water Use Dabase)

Estimated Montgomery County Water Use
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Figure51 Water use trends iklontgomery County from 1974 201Q in AFY (from the TWDB
Water Use Database)
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Montgomery County Groundwater Use by
Sector (AFY)
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Figure6 1 Wateruse by sector in MontgomeCounty from 1974 to 2010n AFY (from TWDB
Water Use Database).

Water Budges for Lone Star Groundwater Conservation District

Fundamental to the management of groundwater resouscas understating of the water

budges for the area.The Texas Water Code requires that as part of developing and adopting a
management plan, information pertaining to estimates of recharge, discharge, and cross
formational flow for relevant aquifers are to be present®ger the recent past, the District has
invested significant time and resources in efforts to better understand the various processes
effecting the water budget of aquifers providing groundwater resources in Montgomery County.
The following water budget information is one of the products of the3 GAM PrograniTable

5). Specifically, this informatiomelativeto Montgomery County was provided in GARun 13

007*° (see Appendix C for entire reporta\nd GAM Run 11012' (see Appendix E for entire

report) These estimates of the movement of groundwato and out of the Gulf Coast Aquifer

are important factors for the District during efforts to achieve sustainable groundwater production
in Montgomery County. Note that while this table includes estimates of groundwater flow from
the nACat ahoownl apokRarinnant o f the Gulf Coasto int
purposes as discussed above in the Groundwater Resources of Montgomery County section, the
Catahoula is considered to not be part of the Gulf Coast Aquifer.

5 Kohlrenken, W., 2013, GAM Run 1307: Lone Star Groundwater Conservation District Management Plan: Texas Water
Development Board, 9p

% 3hi, J., 2012, GAM Run 1012: Modeled water budget for the Gulf Coast Aquifer in Montgomery County: Texas Water
Development Board, 36 p.
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Result
(acre-feet per year)
Estimated annual amount of recharge Gulf Coast Aquifer 30,913
from precipitation to the district

Management Plan Requirement Aquifer

Estimated annual volume of water the Gulf Coast Aquifer 882
discharges from the aquifer to springs

and any surface water body including

lakes, streams, and rivers

Estimated annual volume of flow into Gulf Coast Aquifer 19,159
the district within each aquifer in the
district

Estimated annual volume of flow out Gulf Coast Aquifer 61,787
the district within each aquifer in the
district

Estimated net annual volume of flow From the Catahoula 599
between each aquifer in the district Formation portion of the
Gulf Coast into underlying

units
*Calculated using the groundwater availabiity model for the Yegua-Jackson Aquifer.

TableT 5 Water budget estimates provided by the TWDB in GAM Ru®Q3.

ProjectedSurface Water Supplies in Montgomery County

The District participates as a member of the Region H Water Planning Group, which is
responsible for the development of lerange(50 year) water supply plans for the northern Gulf
Coast region. As part of the Texas regional water supply planning process, estimates of water
supply, water demands, water supply needs, and water management strategies to meet water
supply needs are ddepedfor a wide variety of water user groupko ensure that groundwater
conservation districts consider the comprehensive nature of the water supply landscape during
development ofheir management planconsideration of the planning estimates listeovabare

included herein.

The estimates of projected surface water supplies are taken from 1BeSg0e Water Plan.

Summary information on projected surface water supplies are includédhie 6 and also

includedin Appendix BY’. The primary surface water supply in Montgomery County is Lake
Conroe, which currently supplies 8,721 afwet per year, and some limited local stock tanks for
livestock which is estimated to provide 510 af@et per year. While these numbers may be
confusing to those expecting a much higher estimate for the water supplies in Lake Conroe, in the
Texas regional and state water planning process, for a surface water source to be counted as a
supply, all necessary permits and infrastructure must first beae pAs a result, the yield of the
ongoing San Jacinto River Aut hority surface \
supplieso in the planning process.

17 Allen, S., 2013, Estimated historical use and 2012 State Water Plan datasets: Lone Star Groundwater Conservation Dist

Texas Water Development Board, 18 p.
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Water User Group Source Name 2010 through 206(

Irrigation Lake Conroe 880
Livestock Livestock Local Supply 510
Steam Electric Power Lake Conroe 7,841

Total 9,231

Table6 i Estimates of projected surface water supplies in Man&gg County included in the
2012 State Water Plan

Projected Water Demands in Montgomery County

Also as part of the Texas regional and state water planning process, estimates of water demands
during drought conditions are developed on a decadal badsisef@Qyear planning horizon. A
summary of water demand projections for Montgomery County is included in Vahtd
provided in detail in Appendix Brhe demographic outlook for Montgomery County is one of
growth and opportunity. Reuntly released populain projections for Montgomery Countio be
utilized in the next round of regional water planning (2022070) estimates aimcreasean the
populationfrom 455,746in the 2010 census to, 246,063 in 2070,equating toa 427 percent
increase in populatioff This increase in population, along with the associated increases in
industrial andother water demands, increaseater demandfrom 83,018 acrdeet per year in
2010 to 240,475 actkeet per year in 2060, @n approximat@90 percent increase.

Projected Total Demand for Water

Year 2010 2020 2030 2040 2050 2060
Mogffn”:yery 83.018 110,001 135888 162,727 198439 240,475

Table 7 7 Projected total water demands for Montgomery County included in the 2012 State
Water Plan.

Projected Water Supply NeedsMontgomery County

During the Texas regional water planning process, after projections of watgy and water
demands have ben quantified, the need for additional water supplies is determaecter user
group basis and a wholesale water supply basis difference in projections between demands
and supplies is illustrated iRigure 7 below. Estimates of water supply needs for water user
groups in Montgomery County are summarizedTeble 8 below and provided in detail in
Appendix B.Estimates of projected needs are from th&22Btate Water Plaihe increase in
projected water supply needsMontgomery County from 17,728 aefeet per year in 2010 to
165,162 acrdeet per year in 2060 represeatsuly remarkablencrease in water supply needs in
Montgomery County.

18 Draft populations for Montgomery County from 200070 obtained from th Texas Water Development Board Water
Planning website dtttp://www.twdb.texas.gov/waterplanning/data/projections/2017/demandproj.asp
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Projected Water Supply Needs
Year 2010 2020 2030 2040 2050 2060
Montgo
mery  -17,728 -47,619 -69,513 -81,350 -120,398 -165,162
County

Table8 71 Watersupply needs inthe 2012 State Water Plan for Montgomery County.

Projected Montgomery County
Water
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Figure7 1 Comparison of water supply demands and supplies in Montgomery County reported in
the 2012 State Water Plan.

Water Management Strategies Recommended to Meet Wekepply Needs in
Montgomery County

To meet the needs of water user groups inMleatgomery Countythe 2012 State Water Plan
includes a variety of water management strategies that, when implemented, will meet the
projected water supplgeeds.For a complet list of water management strategies see Appendix

B. Important water management strategies included in the 2012 State Water Plan for Montgomery
County include water conservatioBan Jacinto River Authority Water Resources Assessment
Plan, wastewater reesthe Lake Livingston/Wallisville Reservoir project, and interim expanded
use of groundwater.

Actions, Procedures, Performance, and Avoidance Necessary to
Hfectuate theManagemenfan

In order to achieve the goals, management objectives, and perforatandards adopted in this
management plan, the District continually works to develop, maintain, review, and update rules
and procedures for the various programs and activities contained in the management plan. As a
means to monitor performance, (a) then&al Manager routinely meets with staff to track
progress on the various goals, management objectives and performance standards adopted in this
management plarand (b) on an annual basihe General Managegrepares and submits an
annual report documeng progress made towards implementation of the management plan to the
Board of Directors for their review and approval. In additioh e D i s&aff reviewst Déstsict

Rules to ensure that all provisions necessary to implement the management plan are contained in
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the rules.The rules arageviewed annually and on an as needed bddie District Board of
Directors will make revisions to the rules as needed to manage aséree groundwater
resources within the District more effectively and to ensure that the duties prescribed in the Texas
Water Code and other applicable laws are carried out. A copy of this management plan and the
District Rules may be found on the Distrisebsite atwww.lonestargcd.orgThe 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 leesourages cooperation with the
appropriate state, regionak local water entity.
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Appendix A- Groundwater Conservation Distritlanagement Plan
Checklist fronthe Texas Water Development Board
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Texas Water Development Board

Groundwater Conservation District Management Plan Checklist, effective December 6, 2012

I . . I .
_— Official review Pre-review
District name:

Date plan received: October 8, 2013

Reviewing staff: Date plan reviewed:

A management plan shall contain, unless explained as not applicable, the following elements, 31 TAC §356.52(a):

. Evidence
Presentin plan that best
Citation Citation and Source )
- . available Notes
of rule of statute | administratively of data
data was
complete
used
. lYes
Is a paper hard copy of the plan available? 31 TAC
§356.53(a)(1)
es
Is an electronic copy of the plan available? 31 TAC
§356.53(2)(2)
1. Is an estimate of the modeled available groundwater p.11-12
in the District based on the desired future condition
established under Section 36.108 included? 31 TAC Twe
§356.52(a)(5)(A) _ |§36.1071(e)(3)(A)
2. Is an estimate of the amount of groundwater being used p.22

recent five years included? §356.52(a)(5)(B); [TWC

within the District on an annual basis for at least the mosi31 TAC
§356.10(2) 536.1071(e)(3)(B)

For sections 3-5 below, each district must use the groundwater availability modeling information provided by the TWDB in conjunction with
available site-specific information provided by the district when developing the required estimates, 31 TAC §356.52(c):

3. Is an estimate of the annual amount of rechargdrom p.24
precipitation, if any, to the groundwater resources vthin 31 TAC hrwe

the District included? 5356.52()(5)(C)  [§36.1071()(3)(C)

4. For each aquifer in the district, is an estimate of the| p.24

annual volume of water that discharges from the aquifer|
to springs and any surface water bodies, including lakes,

. - 31 TAC Twc
streams and rivers, included? 5356.52()(5)(D)  [§36.1071(e)(3)(D)
5. Is an estimate of the annual volume of flow
p.24
a) into the District within each aquifer,
.24
b) out of the District within each aquifer, 31 TAC Twc
§356.52(a)(5)(E)  [§36.1071(e)(3)(E)
p.24

c) and between aquifers in the District,

if a groundwater availability model is available, included?

6. Is an estimate of the projected surface water supply| p.24-25, Appendix B

within the District according to the most recently adopted 31 TAC rwe

state water plan included? 5356.52(a)(5)(F)  [836.1071(e)(3)(F)

7. Is an estimate of the projected total demand for water| p. 25, Appendix B

within the District according to the most recently adopted 31 TAC we

state water plan included? §356.52(a)(5)(G)  [§36.1071(e)(3)(G)

8. Did the District consider and include the water supply p.25-26, Appendix B

needs from the adopted state water plan? we
§36.1071(e)(4)

9. Did the District consider and include the water p.26, Appendix B
management strategies from the adopted state water

Twe
plan?

536.1071(e)(4)

10. Did the district include details of how it will manage p.5

Lo - 31 TAC
groundwater supplies in the district 5356.52(a)(4)

11. Are the actions, procedures, performance, and p.26
avoidance necessary to effectuate the management
plan, including specifications and proposed rules, all
specified in as much detail as possible, included in the

plan? Twe

§36.1071(e)(2)

12. Was evidence that the plan was adopted, after Appendix G
notice and hearing, included? Evidence includes the p. 122

posted agenda, meeting minutes, and copies of the
notice printed in the newspaper(s) and/or copies of 31 TAC
certified receipts from the county courthouse(s). §356.53(a)(3) ITWC §36.1071(a)

13. Was evidence that, following notice and hearing, the Appendix H
District coordinated in the development of its p. 129

management plan with regional surface water 31 TAC
management entities? §356.51 [TWC §36.1071(a)

14. Has any available site-specific _information been p.NA
provided by the district to the executive administrator for
review and comment before being used in the
management plan when developing the estimates
required in subsections 31 TAC §356.52(a)(5)(C).(D), and 31 TAC
(E)? 5356.52(c) TwC §36.1071(h)




Mark an affirmative response with YES Mark a
negative response with NO
Mark a non-applicable checklist item with N/A
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for effecting the plan?
31 TAC §356.52(a)(2)&(3);
TWC §36.1071(e)(1)

standards and management objectives

Management Methodology Management | Performance
goal (time- for tracking objective(s) standard(s)
. based and progress (specific and (measures used
Management goals required quantifiable) 31TAC §356.52(a)(4) time-based to evaluate the
to be addressed unless declared 31 TAC §356.51 statements effectiveness of Notes
not applicable of future district activities)
outcomes) 31 TAC 8356.52
31 TAC §356.52 (@)@)
@@
Providing the most efficient use of 15) 16) 17) 18) p.13
groundwater
31 TAC 356.52(a)(1)(A);
TWC §36.1071(a)(1)
Controlling and preventing waste of  |19) 20) 21) 22) p.14
groundwater
31 TAC 356.52(a)(1)(B);
TWC §36.1071(a)(2)
Controlling and preventing subsidence |[23) 24) 25) 26) p.15
31 TAC 356.52(a)(1)(C);
TWC §36.1071(a)(3)
IAddressing conjunctive surface water |27) 28) 29) 30) p.16
management issues
31 TAC 356.52(a)(1)(D);
TWC §36.1071(a)(4)
Addressing natural resource issues |31) 32) 33) 34) p.17
that impact the use and availability of
groundwater and which are impacted
by the use of groundwater
31 TAC 356.52(a)(1)(E);
TW C §36.1071(a)(5)
Addressing drought conditions 35) 36) 37) 38) p.17
31 TAC 356.52(a)(1)(F);
TWC §36.1071(a)(6)
Addressing i) (Y . i
39a) 40a) 41a) 42a) p.18
a) conservation,
39b) 40b) 41b) 42b) p.NA
b) recharge enhancement,
39c) 40c) 41c) 42c) p.18
¢) rainwater harvesting,
39d) 40d) 41d) 42d) p.NA
d) precipitation
enhancement, and
39e) 40e) 41e) 42¢e) p.NA
e) brush control
where appropriate and cost effective
31 TAC 356.52(a)(1)(G);
TWC §36.1071(a)(7)
IAddressing the desired future 43) 44) 45) 46) p.10
conditions established under
TWC §36.108.
31 TAC 356.52(a)(1)(H);
TWC §36.1071(a)(8)
Does the plan identify the performance 47) 48) es

Mark required elements that are present in the plan with YES
Mark any required elements that are missing from the plan with NO
Mark plan elements that have been indicated as not applicable to the district with N/A




Appendix B Estimated Historical Water Use akdl2 State Water Plan
Datasetsfor Lone Star @undwater ConservationDistrict - Provided by
the Texas Water Development Board
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Estimated Historical Water Use And 2012
State Water Plan Datasets:

Lone Star Groundwater Conservation District

by Stephen Allen

Texas Water Development Board
Groundwater Resources Division
Groundwater Technical Assistance Section
stephen.allen@twdb texas.gov

(512) 463-7317

June 25, 2013

GROUNDWATER MANAGEMENT PLAN DATA:

This package of water data reports (part 1 of a 2-part package of information) is being provided to
groundwater conservation districts to help them meet the requirements for approval of their five-year
groundwater management plan. Each report in the package addresses a specific numbered requirement in
the Texas Water Development Board's groundwater management plan checklist. The checklist can be

viewed and downloaded from this web address:
hitp:/iwaww. twdb state tx us/groundwater/doc/GCDIGMPChecklist0113. pdf

The five reports included in part 1 are:
1. Estimated Historical Water Use (checklist Item 2)

from the TWDB Historical Water Use Survey (WUS)

2. Projected Surface Water Supplies (checklist Item 6)

3. Projected Water Demands (checklist Item 7)

4. Projected Water Supply Needs (checklist Item 8)

5. Projected Water Management Strategies (checklist Item 9)
reports 2-5 are from the 2012 State Water Plan (SWP)

Part 2 of the 2-part package is the groundwater availability model (GAM) report. The District should have
received, or will receive, this report from the Groundwater Availability Modeling Section. Questions about
the GAM can be directed to Dr. Shirley Wade, shirley.wade@twdb.texas.gov, (512) 936-0883.
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DISCLAIMER:

The data presented in this report represents the most updated Historical Water Use and 2012 State Water
Planning data available as of 6/25/2013. Although it does not happen frequently, neither of these datasets
are static and are subject to change pending the availability of more accurate data (Historical Water Use
data) or an amendment to the 2012 State Water Plan (2012 State Water Planning data). District personnel
must review these datasets and correct any discrepancies in order to ensure approval of their
groundwater management plan.

The Historical Water Use dataset can be verified at this web address:
http/fwww. twdb. texas. gov/waterplanning/waterusesurvey/estimates/

The 2012 State Water Planning dataset can be verified by contacting Wendy Barron
(wendy.barron@twdb.texas.gov or 512-936-0886).

For additional questions regarding this data, please contact Stephen Allen (stephen.allen@twdb.texas.gov
or 512-463-7317) or Rima Petrossian (rima.petrossian@twdb.texas.gov or 512-936-2420).

Estimated Historical Water Use and 2012 State Water Plan Dataset:
L one Star Groundwater Conservation District

June 25 2013

FPage 2 of 18
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Estimated Historical Water Use
TWDB Historical Water Use Survey (WUS) Data

Groundwater and surface water historical use estimates are currently unavailable for calendar years
2005, 2011 and 2012. TWDB staff anticipates the calculation and posting of these estimates at a later

date.
MONTGOMERY COUNTY All values are in acre-feet/year
Year Source Municipal Manufacturing Steam Electric Irrigation Mining Livestock Total
1974 GW 7,759 1,659 0 0 552 58 10,028
SW 0 0 2,609 0 0 500 3,109
1980 GW 18,039 1,188 810 0 652 139 20,828
SW o8 0 5,231 0 0 179 5,508
1984 GW 22,455 1,547 812 13 2,533 201 27,561
SW 201 1 3,595 0 13 302 4,112
1985 GW 22,989 1,391 810 50 347 166 25,753
SW 138 2 4,500 0 13 249 4,902
1986 GW 24,086 1,346 810 50 3% 151 26,839
SW 215 2 3,410 0 7 227 3,861
1987 GW 22,148 1,161 810 50 452 158 24,779
SW 2 3 3,473 0 6 237 3,721
1988 GW 26,779 1,152 812 50 435 177 29,405
SW 155 1 5,996 0 5 266 6,423
1989 GW 26,564 1,072 808 19 61 155 28,679
SW 223 2 4,198 0 6 232 4,661
1990 GW 26,630 1,327 0 20 61 160 28,198
SW 221 3 5921 0 6 241 6,392
1991 GW 25653 1,548 810 20 383 163 28,577
SW 224 14 3,792 0 6 244 4,280
1992 GW 26,106 2,065 810 20 204 168 29,373
SW 224 13 3,312 0 6 252 3,807
1993 GW 31,004 1,976 810 0 204 163 34,157
SW 224 0 3177 0 6 244 3,651
1994 GW 33,756 1,784 810 0 319 179 36,848
SW 197 0 3,088 0 6 268 3,559
1995 GW 35,852 1,647 810 0 330 192 38,831
SW 235 0 4932 0 11 288 5,466
19% GW 38,430 1,375 816 0 330 159 41,110
SW 0 0 4,170 0 11 238 4,419
1997 GW 37978 1661 810 0 313 163 40,925
SW 13 0 3222 0 11 244 3,490
1998 GW 45457 1,458 810 0 266 206 48,197
SW 228 0 3,447 0 11 309 3,995
1999 GW 49,982 1612 810 0 266 234 52,904
SW 162 0 3,358 0 11 350 3,881
2000 GW 52,333 1,587 810 66 403 204 55,403
SW 0 0 1,697 0 11 306 2,014
2001 GW 50,508 1,952 481 66 389 197 53,593
SW 287 0 1915 0 14 296 2,512

Estimated Historical Water Use and 2012 State Water Plan Dataset:
L one Star Groundwater Conservation District

June 25 2013
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2002 GW 68,168 715 667 66 65 198 69,879
SW 277 0 2,652 0 2 297 3,228
2003 GW 53,822 1,388 390 50 67 212 55,929
SW 135 0 1,551 311 2 318 2,317
2004 GW 53,042 1,409 84 50 68 212 54,865
SW 16l 0 334 138 2 317 952
2006 GW 61,775 1,383 727 0 4 434 64,323
SW 155 66 2,316 536 0 23 3,0%
2007 GW 70,919 1,443 657 244 3 546 73812
SW 156 341 1,752 156 0 29 2434
2008 GW 66,077 1,779 620 186 3 499 69,164
SW 155 51 2,235 551 0 26 3,018
2009 GW 70,130 1,694 2 129 387 499 72,841
SW 395 43 3,343 571 413 26 4,791
2010 GW 76,444 1,745 3 467 392 603 79,654
SW 0 51 3,255 583 419 32 4,340

Estimated Historical Water Use and 2012 State Water Plan Dataset:
L one Star Groundwater Conservation District

June 25 2013
FPage 4 of 18
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Projected Surface Water Supplies
TWDB 2012 State Water Plan Data

MONTGOMERY COUNTY All values are in acre-feet/year
RWPG WUG WUG Basin Source Name 2010 2020 2030 2040 2050 2060
H IRRIGATION SAN JACINTO CONROE 880 880 880 880 880 880
LAKE/RESERVOIR
H LIVESTOCK SAN JACINTO LIVESTOCK LOCAL 510 510 510 510 510 510
SUPPLY
H STEAM ELECTRIC POWER SAN JACINTO CONROE 7,841 7841 7841 7,841 7841 7841
LAKE/RESERVOIR
Sum of Projected Surface Water Supplies (acre-feet/year) 9,231 9,231 9,231 9,231 9,231 9,231

Estimated Historical Water Use and 2012 State Water Plan Dataset:
L one Star Groundwater Conservation District

June 25 2013
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Projected Water Demands
TWDB 2012 State Water Plan Data

Please note that the demand numbers presented here include the plumbing code savings found in the
Regional and State Water Plans.

MONTGOMERY COUNTY All values are in acre-feet/year
RWPG  WUG WUG Basin 2010 2020 2030 2040 2050 2060
H CONROE SAN JACINTO 11,262 14,588 18,512 22,987 28,860 35,846
H CUT AND SHOOT SAN JACINTO 210 235 285 348 430 529
H MAGNOLIA SAN JACINTO 439 604 800 1,015 1,302 1,643
H PANORAMA VILLAGE SAN JACINTO 654 682 710 743 776 811
H PATTON VILLAGE SAN JACINTO 87 88 101 115 136 165
H ROMAN FOREST SAN JACINTO 544 839 1,192 1,568 2,073 2,677
H SHENANDOAH SAN JACINTO 1,746 2,024 2,358 2,721 3,205 3,792
H THE WOODLANDS SAN JACINTO 14,671 26,5% 28,330 28,197 28,063 28,063
H WILLIS SAN JACINTO 568 649 816 1,024 129 1,626
H WOODBRANCH SAN JACINTO 183 202 225 249 284 330
H COUNTY-OTHER SAN JACINTO 22 913 27,163 38,401 51,881 71,391 94,064
H MANUFACTURING SAN JACINTO 2,045 2,332 2,608 2,883 3,126 3,392
H STEAM ELECTRIC POWER SAN JACINTO 5,046 8,537 9,981 11,741 13,886 16,502
H MINING SAN JACINTO 480 509 526 543 559 573
H IRRIGATION SAN JACINTO 66 66 66 66 66 66
H LIVESTOCK SAN JACINTO 510 510 510 510 510 510
H CONSUMERS WATER INC SAN JACINTO 222 243 305 371 470 583
H CRYSTAL SPRNGS WATER SAN JACINTO 606 704 933 1,208 1,586 2,026
COMPANY
H EAST PLANTATION UD SAN JACINTO 471 551 734 952 1244 1,584
H MONTGOMERY COUNTY MUD SAN JACINTO 1871 2377 3,518 4,869 6,653 8,726
#18
H MONTGOMERY COUNTY MUD #8 SAN JACINTO 842 1,095 1,325 1,397 1,381 1,369
H MONTGOMERY COUNTY MUD #9 SAN JACINTO 796 1074 1,369 1,504 1,526 154
H MONTGOMERY COUNTY UD #3  SAN JACINTO 485 504 560 629 728 849
H MONTGOMERY COUNTY UD #4  SAN JACINTO %81 970 958 947 947 947
H NEW CANEY MUD SAN JACINTO 1,460 1647 2,156 2,708 3,507 4,436
H PORTER WSC SAN JACINTO 1,944 2,156 2,697 3,347 3317 3,317
H RAYFORD ROAD MUD SAN JACINTO 2,309 2,288 2,268 2,268 2,268 2,268
H SOUTHWEST UTILITIES SAN JACINTO 254 281 352 432 542 675
H SPRING CREEK UD SAN JACINTO 537 612 800 1,025 1,335 1,696
H STANLEY LAKE MUD SAN JACINTO 744 904 898 892 892 892
H MONTGOMERY SAN JACINTO 249 1019 1,497 1,970 2442 2,927
H STAGECOACH SAN JACINTO 79 106 144 194 265 365
H OAK RIDGE NORTH SAN JACINTO 683 748 897 1,067 1297 1,573
H MONTGOMERY COUNTY MUD SAN JACINTO 459 452 448 444 444 444
#19
H MONTGOMERY COUNTY UD #2  SAN JACINTO 559 552 545 538 538 538
H POINT AQUARIUS MUD SAN JACINTO 734 208 1,303 1,762 2,377 3,002
H HOUSTON SAN JACINTO 180 253 375 516 704 926
H SPLENDORA SAN JACINTO 188 224 297 383 502 640

Estimated Historical Water Use and 2012 State Water Plan Dataset:
L one Star Groundwater Conservation District

June 25 2013

FPage 6 of 18
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HM W SUD SAN JACINTO 1,696 1,864 2,282 2,768 3,434 4,208

MONTGOMERY COUNTY WCID  SAN JACINTO 499 519 577 651 756 885

#1

RIVER PLANTATION MUD SAN JACINTO 835 824 812 801 798 798

SOUTHERN MONTGOMERY SAN JACINTO 1901 2,402 2,417 2,493 2,523 2,581

COUNTY MUD —_—
Sum of Projected Water Demands (acre-feet/year) 83,018 110,901 135,888 162,727 198,439 240,475

Estimated Historical Water Use and 2012 State Water Plan Dataset:

L one Star Groundwater Conservation District

June 25 2013
Fage 7 of 18
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Projected Water Supply Needs
TWDB 2012 State Water Plan Data

Negative values (in red) reflect a projected water supply need, positive values a surplus.

MONTGOMERY COUNTY All values are in acre-feet/year
RWPG  WUG WUG Basin 2010 2020 2030 2040 2050 2060
H CONROE SAN JACINTO -2,_’?34 -6,181 -8,761 -10,193 -16,483 -23,761
H CONSUMERS WATER INC SAN JACINTO 51 -103 -161 -226 -318 -430
H COUNTY-OTHER SAN JACINTO 5,261 -11,516 -20,786 -33,264 -50,557 -71,563
H CRYSTAL SPRNGS WATER SAN JACINTO -139 299 -495 -743 -1,122 -1,564
COMPANY
H CUT AND SHOOT SAN JACINTO 48 -99 -150 -149 236 -338
H EAST PLANTATION UD SAN JACINTO -108 234 -385 -418 -720 -1,070
H HM W SUD SAN JACINTO -390 -790 -1,200 -1,186 -1,888 -2,692
H HOUSTON SAN JACINTO -12 -75 -197 -338 -526 =748
H IRRIGATION SAN JACINTO 865 852 845 840 835 832
H LIVESTOCK SAN JACINTO 393 293 239 199 161 132
H MAGNOLIA SAN JACINTO -101 266 -463 -678 966 -1,308
H MANUFACTURING SAN JACINTO -469 988 -1,384 -1,756 -2,129 -2,504
H MINING SAN JACINTO -110 216 -279 -331 -382 -425
H MONTGOMERY SAN JACINTO -57 827 -1,306 -1,779 -1,931 2,450
H MONTGOMERY COUNTY MUD SAN JACINTO -430 -1,007 -2,080 2,551 -4,352 6,446
#18
H MONTGOMERY COUNTY MUD  SAN JACINTO -105 -192 236 -190 245 -285
#19
H MONTGOMERY COUNTY MUD #8 SAN JACINTO -193 464 -703 -692 827 -927
H MONTGOMERY COUNTY MUD #9 SAN JACINTO -182 461 -757 -743 912 -1,042
H MONTGOMERY COUNTY UD #2  SAN JACINTO -128 234 -289 -328 -367 -399
H MONTGOMERY COUNTY UD #3  SAN JACINTO -111 214 -297 -270 -401 -544
H MONTGOMERY COUNTY UD #4  SAN JACINTO -225 411 -502 -407 -523 -610
H MONTGOMERY COUNTY WCID  SAN JACINTO -114 220 -306 -397 -515 -653
#1
H NEW CANEY MUD SAN JACINTO -335 -£99 -1,144 -1,648 -2,389 -3,321
H OAK RIDGE NORTH SAN JACINTO -156 -317 -471 -456 -714 -1,005
H PANORAMA VILLAGE SAN JACINTO -150 289 -373 -318 427 -520
H PATTON VILLAGE SAN JACINTO 20 -37 -53 -70 -92 -122
H POINT AQUARIUS MUD SAN JACINTO -168 -385 -739 -1,198 -1815 2,532
H PORTER WSC SAN JACINTO -446 914 -1,431 2,038 -2,257 2,449
H RAYFORD ROAD MUD SAN JACINTO -530 971 -1,194 -975 -1254 -1,460
H RIVER PLANTATION MUD SAN JACINTO -191 -349 -432 -489 -545 -592
H ROMAN FOREST SAN JACINTO -125 421 =774 -1,151 -1,657 2,262
H SHENANDOAH SAN JACINTO -401 858 -1,239 -1,164 -1,761 2,426
H SOUTHERN MONTGOMERY SAN JACINTO -436 -1,018 -1,271 -1,069 -1,391 -1,657
COUNTY MUD
H SOUTHWEST UTILITIES SAN JACINTO -58 -119 -187 -263 -368 -497
H SPLENDORA SAN JACINTO “43 -85 -157 -239 -358 -496
H SPRING CREEK UD SAN JACINTO -123 260 -420 -438 -750 -1,120
H STAGECOACH SAN JACINTO -18 -45 -83 -133 204 -305

Estimated Historical Water Use and 2012 State Water Plan Dataset:
L one Star Groundwater Conservation District
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H STANLEY LAKE MUD SAN JACINTO -170 -383 -477 -382 492 -574
H STEAM ELECTRIC POWER SAN JACINTO 6,683 3,189 1,739 27 2181 -4,300
H THE WOODLANDS SAN JACINTO 33685302 e e 2063 s 437 7975
H WILLIS SAN JACINTO “130 275 459 438 12 ‘1,038
H WOODBRANCH SAN JACINTO ) -85 -119 152 193 243

Sum of Projected Water Supply Needs (acre-feet/year)  -17,728  -47,619  -69,513  -81,350 -120,398 -165,162

Estimated Historical Water Use and 2012 State Water Plan Dataset:

L one Star Groundwater Conservation District
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Projected Water Management Strategies
TWDB 2012 State Water Plan Data

MONTGOMERY COUNTY
WUG, Basin (RWPG) All values are in acre-feet/year
Water Management Strategy Source Name [Origin] 2010 2020 2030 2040 2050 2060
"CONROE, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 0 37 359 626 858
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY GULF COAST AQUIFER 1,870 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - LARGE CONSERVATION 714 925 1,174 1,457 1,830 2,273
WUG [MONTGOMERY]
SIRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 2,165 9,786 17812
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 -7,593 -8,219 9,004 9,249 -9,456
[MONTGOMERY]
SIRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 12 849 16,769 15,216 13,490 12,274
[RESERVOIR]
CONSUMERS WATER INC, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY GULF COAST AQUIFER 38 0 0 0 0 0
OVERDRAFT [MONTGOMERY1
MUNICIPAL CONSERVATION - MEDIUM  CONSERVATION 13 14 18 22 28 35
WUG [MONTGOMERY]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 89 143 204 291 395
[MONTGOMERY]
COUNTY-OTHER, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 0 406 2,740 5,360 7.371
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY GULF COAST AQUIFER 3,989 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL CONSERVATION 1,272 1,508 2,131 2,879 3,962 5221
WUG [MONTGOMERY]
SIRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 537 8,580 25,585
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 375 4,087 12,079 17,836
[RESERVOIR]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 10,308 16,122 19,183 13,789 5,335
[MONTGOMERY1
WASTEWATER RECLAMATION FOR MUN. DIRECT REUSE 0 0 1,752 3,838 6,787 10,215
JIRRIGATION [MONTGOMERY]
CRYSTAL SPRNGS WATER COMPANY, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 0 0 8 45 72
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY GULF COAST AQUIFER 103 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM  CONSERVATION 36 42 56 72 95 121
WUG [MONTGOMERY]

Estimated Historical Water Use and 2012 State Water Plan Dataset:
L one Star Groundwater Conservation District

June 25 2013
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SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 257 439 663 982 1371
[MONTGOMERY]
CUT AND SHOOT, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 36 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL  CONSERVATION 12 13 16 19 24 29
WUG [MONTGOMERY]
SIRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 33 147 265
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 427 136 -138 -139
[MONTGOMERY]
SIRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 261 233 203 183
[RESERVOIR]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 86 0 0 0 0
[MONTGOMERY]
EAST PLANTATION UD, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 0 0 11 38 59
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 82 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL  CONSERVATION 26 31 4 53 69 88
WUG [MONTGOMERY]
SIRA TO WUG CONTRACT LIVINGSTON-WALLTSVILLE 0 0 0 91 426 754
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 3% 3R 399 418
[MONTGOMERY]
SIRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 670 635 586 547
[RESERVOIR]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 203 0 0 0 0
[MONTGOMERY]
H M W SUD, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 282 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - LARGE ~ CONSERVATION 108 118 145 175 218 267
WUG [MONTGOMERY]
SIRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 261 1,164 2,091
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 -1,012 -1,083 -1,099 -1,107
[MONTGOMERY]
SIRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 2,067 1,833 1,605 1,441
[RESERVOIR]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 672 0 0 0 0
[MONTGOMERY]
HOUSTON, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 62 173 305 481 689
[MONTGOMERY]
MUNICIPAL CONSERVATION - LARGE ~ CONSERVATION 12 13 24 33 45 59
WUG [MONTGOMERY]

MAGNOLIA, SAN JACINTO (H)

Estimated Historical Water Use and 2012 State Water Plan Dataset:
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EXPANDED USE OF GW GULF COAST AQUIFER 0 11 39 61 82 99
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 77 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL  CONSERVATION 24 34 44 56 72 91
WUG [MONTGOMERY]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 221 380 561 812 1,118
[MONTGOMERY]
MANUFACTURING, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 469 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 988 1,384 1,75 2,129 2,504
[MONIGOMERY]
MINING, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 110 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 216 279 331 382 425
[MONTGOMERY]
MONTGOMERY, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 396 513 583 596 587
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 43 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL  CONSERVATION 14 57 83 109 136 162
WUG [MONTGOMERY]
SJRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 0 835 1,467
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SJRA WRAP GULF COAST AQUIFER 0 0 0 0 -787 777
[MONTGOMERY]
SJRA WRAP PARTICIPATION OONROE LAKE/RESERVOIR 0 0 0 0 1,151 1,011
[RESERVOIR]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 374 710 1,087 0 0
[MONTGOMERY]
MONTGOMERY COUNTY MUD #18, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 0 215 473 704 880
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 318 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM — CONSERVATION 12 142 210 290 397 520
WUG [MONTGOMERY]
SJRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 461 2,265 4,354
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 0 -1,909 2,136 2,308
[MONTGOMERY]
SJRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 0 3,236 3,122 3,000
[RESERVOIR]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 865 1,655 0 0 0
[MONTGOMERY]
MONTGOMERY COUNTY MUD #19, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 80 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL  CONSERVATION 25 25 25 25 25 25
WUG [MONTGOMERY]
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SJRA TO WUG CONTRACT LTVINGSTON-WALLISVILLE 0 0 0 2 152 222
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 -199 -173 141 -115
[MONTGOMERY]
SJRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 410 296 209 153
[RESERVOIR]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 167 0 0 0 0
[MONTGOMERY]
MONTGOMERY COUNTY MUD #8, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 143 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MONTGOMERY MUD 8/9 INDIRECT INDIRECT REUSE 0 332 401 534 534 534
REUSE [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM  CONSERVATION 50 65 79 83 ) 82
WUG [MONTGOMERY]
SJRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 149 361 493
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SJRA WRAP GULF COAST AQUIFER 0 0 0 -546 441 -358
[MONTGOMERY]
SJRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 51 63 583 407 295
[RESERVOIR]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 16 160 0 0 0
[MONTGOMERY]
MONTGOMERY COUNTY MUD #9, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 6 31 0 0 0
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 138 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MONTGOMERY MUD 8/9 INDIRECT INDIRECT REUSE 0 325 415 586 586 586
REUSE [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL  CONSERVATION 44 60 76 83 85 86
WUG [MONTGOMERY]
SJRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 160 400 558
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 0 -589 488 404
[MONTGOMERY]
SJRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 51 64 633 453 335
[RESERVOIR]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 19 171 0 0 0
[MONTGOMERY]
MONTGOMERY COUNTY UD #2, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 97 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL  CONSERVATION 31 31 30 30 30 30
WUG [MONTGOMERY]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 203 259 298 337 369
[MONTGOMERY]
MONTGOMERY COUNTY UD #3, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 82 0 0 0 0 0

QVERDRAFT [MONTGOMERY]

Estimated Historical Water Use and 2012 State Water Plan Dataset:

L one Star Groundwater Conservation District
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[RESERVOIR]

MUNICIPAL CONSERVATION - MEDIUM — CONSERVATION 29 30 33 37 43 51
WUG [MONTGOMERY]
SJRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 60 248 423
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 0 245 232 222
[MONTGOMERY]
SJRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 0 418 342 292
[RESERVOIR]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 184 264 0 0 0
[MONTGOMERY]
MONTGOMERY COUNTY UD #4, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 167 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM ~ CONSERVATION 58 58 57 56 56 56
WUG [MONTGOMERY]
SJRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 90 322 473
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SJRA WRAP GULF COAST AQUIFER 0 0 0 -369 -300 245
[MONTGOMERY]
SJRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 0 630 445 326
[RESERVOIR]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 353 452 0 0 0
[MONTGOMERY]
MONTGOMERY COUNTY WCID #1, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 84 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM  CONSERVATION 30 31 34 39 45 53
WUG [MONTGOMERY]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 189 272 358 470 600
[MONTGOMERY]
NEW CANEY MUD, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 0 0 0 5 55
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 266 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION CONSERVATION 69 153 200 252 326 412
[MONTGOMERY]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 546 944 1,3% 2,058 2,854
[MONIGOMERY]
OAK RIDGE NORTH, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 115 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM  CONSERVATION 41 45 53 64 77 94
WUG [MONTGOMERY]
SJRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 101 442 784
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 398 -418 414 414
[MONTGOMERY]
SJRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 816 709 609 541

Estimated Historical Water Use and 2012 State Water Plan Dataset:
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SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 272 0 0 0 0
[MONTGOMERY]
PANORAMA YILLAGE, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 114 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL  CONSERVATION 36 38 39 41 43 45
WUG [MONTGOMERY]
SIRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 71 265 406
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 315 290 247 211
[MONTGOMERY]
SIRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 649 496 366 280
[RESERVOIR]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 251 0 0 0 0
[MONTGOMERY]
PATTON VILLAGE, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 15 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL  CONSERVATION 5 5 6 6 8 9
WUG [MONTGOMERY]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 32 47 64 84 113
[MONTGOMERY]
POINT AQUARIUS MUD, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 0 48 127 201 257
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 124 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM ~ CONSERVATION 44 54 78 105 142 184
WUG [MONTGOMERY]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 331 613 966 1472 2,091
[MONTGOMERY]
PORTER WSC, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 323 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - LARGE ~ CONSERVATION 123 137 171 212 210 210
WUG [MONTGOMERY]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 777 1,260 1,826 2,047 2,239
[MONTGOMERY]
RAYFORD ROAD MUD, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 384 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - LARGE ~ CONSERVATION 146 145 144 144 144 144
WUG [MONTGOMERY]
SIRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 214 769 1,127
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 -1,005 884 719 587
[MONTGOMERY]
SIRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 2,055 1,501 1,060 776
[RESERVOIR]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 825 0 0 0 0
[MONTGOMERY]

RIVER PLANTATION MUD, SAN JACINTO (H)

Estimated Historical Water Use and 2012 State Water Plan Dataset:
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EXPANDED USE OF GW GULF COAST AQUIFER 0 0 16 0 0 0
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 141 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM ~ CONSERVATION 50 49 48 48 48 48
WUG [MONTGOMERY]
RIVER PLANTATION GRP (REUSE) DIRECT REUSE 168 368 368 368 368 368
[MONTGOMERY]
SIRA TO WUG CONTRACT LIVINGSTON-WALLTSVILLE 0 0 0 76 272 398
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
ROMAN FOREST, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 65 142 198 250 293
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 93 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM ~ CONSERVATION 7} 50 71 93 124 160
WUG [MONTGOMERY]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 306 561 860 1,283 1,309
[MONTGOMERY]
SHENANDOAH, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 297 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM ~ CONSERVATION 104 121 141 162 191 226
WUG [MONTGOMERY]
SIRA TO WUG CONTRACT LIVINGSTON-WALLTSVILLE 0 0 0 258 1,091 1,892
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 -1,046 1,064 1,025 995
[MONTGOMERY]
SIRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 2,144 1,808 1,504 1,304
[RESERVOIR]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 737 0 0 0 0
[MONTGOMERY]
SOUTHERN MONTGOMERY COUNTY MUD, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 315 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - LARGE ~ CONSERVATION 121 152 153 158 160 164
WUG [MONTGOMERY]
SIRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 235 856 1,282
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 1,072 974 804 £73
[MONTGOMERY]
SIRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 2,190 1,650 1,179 884
[RESERVOIR]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 866 0 0 0 0
[MONTGOMERY]
SOUTHWEST UTILITIES, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 43 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM ~ CONSERVATION 15 17 21 26 32 40
WUG [MONTGOMERY]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 102 166 237 336 457
[MONTGOMERY]
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SPLENDORA, SAN JACINTO (H)

EXPANDED USE OF GW GULF COAST AQUIFER 0 0 0 6 17 25
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 33 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL ~ CONSERVATION 10 12 16 21 28 3%
WUG [MONTGOMERY]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 83 141 212 313 435
[MONTGOMERY]
SPRING CREEK UD, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 0 0 0 17 37
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER o1 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM  CONSERVATION 2 36 a8 61 80 101
WUG [MONTGOMERY]
SJRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 97 455 846
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 -355 -401 428 447
[MONTGOMERY]
SJRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 727 681 626 583
[RESERVOIR]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 224 0 0 0 0
[MONTGOMERY]
STAGECOACH, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 0 7 15 24 36
[MONTGOMERY]
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 14 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - SMALL  CONSERVATION 4 6 8 11 15 20
WUG [MONTGOMERY]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 39 68 107 165 249
[MONTGOMERY]
STANLEY LAKE MUD, SAN JACINTO (H)
INTERIM STRATEGIES - TEMPORARY ~ GULF COAST AQUIFER 126 0 0 0 0 0
OVERDRAFT [MONTGOMERY]
MUNICIPAL CONSERVATION - MEDIUM  CONSERVATION 44 54 54 53 53 53
WUG [MONTGOMERY]
SJRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 84 304 445
LAKE/RESERVOIR SYSTEM
[RESERVOIR]
SIRA WRAP GULF COAST AQUIFER 0 0 0 348 284 231
[MONTGOMERY]
SJRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 0 593 419 307
[RESERVOIR]
SJRA WRAP PARTICIPATION GULF COAST AQUIFER 0 329 423 0 0 0
[MONTGOMERY]
STEAM ELECTRIC POWER, SAN JACINTO (H)
EXPANDED USE OF GW GULF COAST AQUIFER 0 1,037 811 728 588 502
[MONTGOMERY]
SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 0 0 0 1,593 4,307
[MONTGOMERY]

THE WOODLANDS, SAN JACINTO (H)
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EXPANDED USE OF GW GULF COAST AQUIFER 0 4,038 2,033 0 0 0
[MONTGOMERY]

INTERIM STRATEGIES - TEMPORARY GULF COAST AQUIFER 2,438 0 0 0 0 0

OVERDRAFT [MONTGOMERY]

MUNICIPAL CONSERVATION - LARGE CONSERVATION 930 1,686 1,79 1,788 1,779 1,779

WUG [MONTGOMERY]

SIRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 2,653 9,514 13,948
LAKE/RESERVOIR SYSTEM
[RESERVOIR]

SIRA WRAP GULF COAST AQUIFER 0 -13,848 -12,584 -11,041 8,974 -7,359
[MONTGOMERY]

SIRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 23426 25,536 18,663 13,118 9,607
[RESERVOIR]

WILLIS, SAN JACINTO (H)

INTERIM STRATEGIES - TEMPORARY GULF COAST AQUIFER % 0 0 0 0 0

OVERDRAFT [MONTGOMERY]

MUNICIPAL CONSERVATION - MEDIUM ~ CONSERVATION 34 39 49 61 77 97

WUG [MONTGOMERY]

SIRA TO WUG CONTRACT LIVINGSTON-WALLISVILLE 0 0 0 97 442 811
LAKE/RESERVOIR SYSTEM
[RESERVOIR]

SIRA WRAP GULF COAST AQUIFER 0 0 -362 -401 415 429
[MONTGOMERY]

SIRA WRAP PARTICIPATION CONROE LAKE/RESERVOIR 0 0 742 681 608 559
[RESERVOIR]

SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 236 0 0 0 0
[MONTGOMERY]

WOODBRANCH, SAN JACINTO (H)

INTERIM STRATEGIES - TEMPORARY GULF COAST AQUIFER 32 0 0 0 0 0

OVERDRAFT [MONTGOMERY]

MUNICIPAL CONSERVATION - SMALL CONSERVATION 10 11 12 14 16 18

WUG [MONTGOMERY]

SIRA WRAP PARTICIPATION GULF COAST AQUIFER 0 74 107 138 177 225
[MONTGOMERY]

Sum of Projected Water Management Strategies (acre-feet/year) 17,896 49,024 70,329 82,295 120,781 165,622

Estimated Historical Water Use and 2012 State Water Plan Dataset:
L one Star Groundwater Conservation District

June 25 2013
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Groundwater Availability Modeling Section
(512) 463-8279
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Cynthia K. Ridgeway is the Manager of the Groundwater Availability Modeling Section and is
responsible for oversight of work performed by William Kohlrenken under her direct supervision. The
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2013.

52



This page is intentionally blank

53



GAM RUN 13-007: LONE STAR GROUNDWATER
CONSERVATION DISTRICT MANAGEMENT PLAN

by William Kohlrenken

Texas Water Development Board
Groundwater Resources Division
Groundwater Availability Modeling Section
(512) 463-8279

February 25, 2013

EXECUTIVE SUMMARY:

Texas State Water Code, Section 36.1071, Subsection (h}), states that, in developing
its groundwater management plan, a groundwater conservation district shall use
groundwater availability modeling information provided by the executive
administrator of the Texas Water Development Board (TWDB) in conjunction with any
available site-specific information provided by the district for review and comment to
the executive administrator. Information derived from groundwater availability
models that shall be included in the groundwater management plan includes:

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

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

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

This report (Part 2 of a two-part package of information from the TWDB to Lone Star
Groundwater Conservation District) fulfills the requirements noted above. Part 1 of
the 2-part package is the Historical Water Use/State Water Plan data report. The
District should have received, or will receive, this data report from the Groundwater
Technical Assistance Section. Questions about the data report can be directed to Mr.
Stephen Allen, Stephen. Allen@twdb.texas.gov, (512)463-7317. The groundwater
management plan for the Lone Star Groundwater Conservation District should be
adopted by the district on or before December 25, 2013 and submitted to the
executive administrator of the TWDB on or before January 24, 2014, The current
management plan for the Lone Star Groundwater Conservation District expires on
March 25, 2014.
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This report discusses the method, assumptions, and results from model runs using the
groundwater availability models for the northern portion of the Gulf Coast Aquifer as
well as the Yegua-Jackson Aquifer (to determine groundwater flows from the
Catahoula Formation into underlying formations). Table 1 summarizes the
groundwater availability model data required by the statute, and figure 1 shows the
area of the model from which the values in the table were extracted. This model run
replaces the results of GAM Run 08-36 (Chowdhury, 2008). GAM Run 13-007 meets
current standards set after the release of GAM Run 08-36 and it is based on the most
current groundwater district boundaries and water budget extraction methods. If
after review of the figure, Lone Star Groundwater Conservation District determines
that the district boundary used in the assessment does not reflect current conditions,
please notify the TWDB immediately.

METHODS:

The groundwater availability model for the northern porticn of the Gulf Coast Aquifer
was run for this analysis. Water budgets for 1980 through 1999 were extracted using
ZONEBUDGET Version 3.01 (Harbaugh, 2009) and the average annual water budget
values for recharge, surface water outflow, inflow to the district, outflow from the
district, net inter-aquifer flow (upper), and net inter-aquifer flow (lower) for the
portions of the aquifers located within the district are summarized in this report.

The groundwater availability model for the northern portion of the Gulf Coast Aquifer
uses MODFLOW’s General Head Boundary Package to simulate groundwater recharge
and groundwater-surface water interaction. The general head boundary was assigned
over the outcrop areas of the aquifer. To estimate groundwater recharge and
groundwater-surface water interaction separately, we zoned the surface water
courses separate from the remainder of the outcrop areas in ArcGIS. We then
calculated the water budget of these zones using ZONEBUDGET Version 3.01
(Harbaugh, 2009). This approach is different than those used in the past in that we
are using a different program to extract the data from the model. We are also using
two separate analyses to perform the budget calculations. In one analysis we
calculate aquifer flows. In the second analysis we calculate discharge to streams and
recharge from the general head boundary flows.
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PARAMETERS AND ASSUMPTIONS:
Gulf Coast Aquifer (northern portion)

¢ We used version 2.01 of the groundwater availability model for the northern
portion of the Gulf Coast Aquifer for this analysis. See Kasmarek and
Robinson (2004) for assumptions and limitations of the model.

s The model has four layers which represent the Chicot Aquifer in layer one,
the Evangeline Aquifer in layer two, the Burkeville confining unit in layer 3,
and the Jasper Aquifer and parts of the Catahoula Formation in direct
hydrologic communication with the Jasper Aquifer in layer 4.

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

¢ The model was run with MODFLOW-96 (Harbaugh and MacDonald, 1996).

*  We also used version 1.01 of the groundwater availability model for the
Yegua-Jackson Aquifer, run with MODFLOW-2000 (Harbaugh and others,
2000), to investigate groundwater flows from the Catahoula Formation into
underlying formations. See Deeds and others (2010) for assumptions and
limitations of the groundwater availability model.

RESULTS:

A groundwater budget summarizes the amount of water entering and leaving the
aquifer according to the groundwater availability model. Selected groundwater
budget components listed below were extracted from the model results for the
aquifers located within the district and averaged over the period 1980 through 1999 in
the district. The components of the modified budget shown in table 1 include:

e 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.

¢ Surface water outflow—the total water discharging from the aquifer
(outflow) to surface water features such as streams, reservoirs, and springs.

¢ Flow intc and out of district—the lateral flow within the aquifer between
the district and adjacent counties.

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

The information needed for the district’s management plan is summarized in table 1.
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 straddles a political boundary, such as
district or county boundaries, 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 centroid of the cell is located
(see figure 1).

TABLE 1: SUMMARIZED INFORMATION FOR THE NORTHERN PORTION OF THE GULF COAST AQUIFER
THAT IS NEEDED FOR LONE STAR GROUNDWATER CONSERVATION DISTRICT'S
GROUNDWATER MANAGEMENT PLAN. ALL VALUES ARE REPORTED IN ACRE-FEET PER
YEAR AND ROUNDED TO THE NEAREST 1 ACRE-FOOT.

Management Plan requirement Aquifer or confining unit Results
Estimated annual amount of recharge from .
. L Gulf Coast Aquifer 30,913
precipitation to the district
Estimated annual veclume of water that discharges
from the aquifer to springs and any surface water Gulf Coast Aquifer 882
body including lakes, streams, and rivers
Estimated annual volume of flow into the district .
L L o Gulf Coast Aquifer 19,159
within each aquifer in the district
Estimated annual volume of flow out of the district .
Gulf Coast Aquifer 61,787

within each aquifer in the district

From the Catahoula Formation
portion of the Gulf Coast into 599"
underlying units.

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

! Calculated using the groundwater availability model for the Yegua-lackson Agufier.
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FIGURE 1: AREA OF ACTIVE MODEL CELLS FOR THE NORTHERN PORTION OF THE GULF COAST
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LIMITATIONS:

The groundwater model(s) used in completing this analysis is the best available
scientific tool that can be used to meet the stated objective(s). To the extent that
this analysis will be used for planning purposes and/or regulatory purposes related to
pumping in the past and into the future, it is important to recognize the assumptions
and limitations associated with the use of the results. In reviewing the use of models
in environmental regulatory decision making, the National Research Council {2007)
noted:

“Models will always be constrained by computational limitations, assumptions,
and knowledge gaps. They can best be viewed as tools to help inform decisions
rather than as machines to generate truth or make decisions. Scientific
advances will never make it possible to build a perfect model that accounts for
every aspect of reality or to prove that a given model is correct in all respects
for a particular regulatory application. These characteristics make evaluation
of a regulatory model more complex than sclely a comparison of measurement
data with model results.”

A key aspect of using the groundwater model to evaluate historic groundwater flow
conditions includes the assumptions about the location in the aquifer where historic
pumping was placed. Understanding the amount and location of historic pumping is as
important as evaluating the volume of groundwater flow into and out of the district,
between aquifers within the district (as applicable), interactions with surface water
(as applicable), recharge to the aquifer system (as applicable), and other metrics that
describe the impacts of that pumping. In addition, assumptions regarding
precipitation, recharge, and streamflow are specific to a particular historic time
period.

Because the application of the groundwater model was designed to address regional
scale questions, the results are most effective on a regional scale. The TWDB makes
nc warranties or representations relating to the actual conditions of any aquifer at a
particular location or at a particular time.

It is important for groundwater conservation districts to monitor groundwater
pumping and overall conditions of the aquifer. Because of the limitations of the
groundwater model and the assumptions in this analysis, it is important that the
groundwater conservation districts work with the TWDB to refine this analysis in the
future given the reality of how the aquifer responds to the actual amount and
location of pumping now and in the future. Historic precipitation patterns also need
to be placed in context as future climatic conditions, such as dry and wet year
precipitation patterns, may differ and affect groundwater flow conditions.
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EXECUTIVE SUMMARY:

‘The modeled available groundwater for the Gulf Coast Aquifer as a result of the desired future
conditions adopted by the members of Groundwater Management Area 14 declines from
approximately 978,000 acre-feet per year to 844,000 acre-feet per vear between 2010 and 2060.
This 1s shown divided by county, regional water planning area, and river basin in Table 2 for use
in the regional water planning process. Modeled available groundwater is summarized by county,
regional water planning area, river basin, and groundwater conservation district for each unit of
the Gulf Coast Aquifer in tables 3 through 18. The estimates were extracted from Groundwater
Availability Modeling Run 10-023, Scenario 3, which meets the desired future conditions
adopted by Groundwater Management Area 14.

REQUESTOR:

Mr. Lloyd Behm of the Bluebonnet Groundwater Conservation District on behalf of
Groundwater Management Arca 14

DESCRIPTION OF REQUEFEST:

In a letter dated August 25, 2010, Mr. Lloyd Behm provided the Texas Water Development
Board (TWDB) with the desired future conditions of the Gulf Coast Aquifer adopted by the
members of Groundwater Management Area 14. As shown in Resolution No. 2010-01, the
desired future conditions for the Gulf Coast Aquifer within Groundwater Management Area 14
were stated as average water-level declines (drawdowns) over a specified time period. The
average drawdowns (in feet) specified as desired future conditions for Groundwater Management
Arca 14 arc shown in Table 1.

Table 1: Desired future conditions (average drawdown in feet) for the Gulf Coast Aquifer
in Groundwater Management Area 14. Negative values indicate a water level rise.

County Austin | Brazoria | Brazos | Chambers | Grimes | Hardin | Jasper | Jefferson | Liberty
Duration 52 52 ) 52 52 52 52 52 52
{years)

Base year 2008
Chicot Aquifer 17 45 - 43 0 17 10 25 32
Evangeline 10 40 . 36 5 27 23 26 37
Aquifer
Burkeville

Y

Confining Unit 1 10 3 [ 3
Jasper Aquifer 20 - 7 - 28 37 21 - 64
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Table 1: Continued.
County Monigomery Newtown | Orange | Polk Jaz?zto Tyler | Walker | Waller | Washington
Duration 8 44 52 52 52 52 52 52 5 52
(years)
Base year | Base year
2008 2016 Base year 2008
Chicot Aquifer 3 6 9 14 4 5 3 7
}i‘“’.‘g““ﬂc 13 25 20 19 4 7 16 10 8 1
quifer
Burkeville .
< -
Confining Unit 10 23 22 20 18 1 - ) 7
Jasper Aquifer 61 -38 18 41 72 13 33 25 20

In response to receiving the adopted desired future conditions. the Texas Water
Development Board has estimated the modeled available groundwater in Groundwater
Management Area 14. Since the desired future conditions were divided by unit within
the Gulf Coast Aquifer (Chicot Aquifer, Evangeline Aquifer, Burkeville Confining Unit,
and Jasper Aquifer), modeled available groundwater is presented separately for each unit.

METHODS:

The Texas Water Development Board previously completed several predictive groundwater

availability model simulations of the Gulf Coast Aquifer to assist the members of Groundwater

Management Area 14 in developing desired future conditions. The location of Groundwater

Management Area 14, the Gulf Coast Aquifer, and the groundwater availability model cells that

represent the aquifer are shown in Figure 1. As described in Resolution No. 2010-01, the

management area considered Scenario 3 of GAM Run 10-023 when developing desired future

conditions for the Gulf Coast Aquifer (Oliver, 2010). Since each of the above desired future

conditions is met in Scenario 3 of GAM Run 10-023, the estimated pumping for Groundwater
Management Arca 14 presented here was taken directly from that simulation. The pumping was
then divided by county, regional water planning area, river basin, and groundwater conservation

district (Figure 2).

PARAMETERS AND ASSUMPTIONS:

The parameters and assumptions for the model run using the groundwater availability model for

the northern portion of the Gulf Coast Aquifer are described below:

The results presented in this report are based on Scenario 3 in GAM Run 10-023
(Oliver, 2010). See GAM Run 10-023 for a full description of the methods,
assumptions. and results for the groundwater availability model run.

We used version 2.01 of the groundwater availability model for the northern portion
of the Gulf Coast Aquifer. See Kasmarek and Robinson (2004) and Kasmarek and

others (2005) for assumptions and limitations of the model.

The model includes four layers representing the Chicot Aquifer (Layer 1), the
Evangeline Aquifer (Laver 2), the Burkeville Confining Unit (Layer 3), and the

65



GAM Run 10-038 MAG Report
November 18, 2011
Page 50f 19

Jasper Aquifer, which includes the more transmissive portions of the Catahoula
Formation (Layer 4).

¢ Cells were assigned to individual counties, river basins, regional water planning
areas, and groundwater congervation districts as shown in the August 12, 2010
version of the file that associates the model grid with political and natural boundaries
for the Gulf Coast Aquifer.

Modeled Available Groundwater and Permitting

As defined in Chapter 36 of the Texas Water Code, “modeled available groundwater” is the
estimated average amount of water that may be produced annually to achieve a desired future
condition. This is distinet from “managed available groundwater,” shown 1n the draft version of
this report dated December 29, 2010, which was a permitting value and accounted lor the
estimated use of the aquiter exempt from permitting. This change was made to reflect changes
in statute by the 82" Texas Legislature. effective September 1, 2011.

Groundwater conservation districts are required to consider modeled available groundwater,
along with several other factors, when issuing permits in order to manage groundwater
production to achieve the desired future condition(s). The other factors districts must consider
include annual precipitation and production patterns, the estimated amount of pumping exempt
from permitting, existing permits, and a reasonable estimate of actual groundwater production
under existing permits. The estimated amount of pumping exempt from permitting. which the
Texas Water Development Board is now required to develop after soliciting input from
applicable groundwater conservation districts, will be provided in a separate report.

RESULTS:

The modeled available groundwater for the Gulf Coast Aquiter in Groundwater Management
Area 14 as a result of the desired future conditions declines from approximately 978.000 acre-
feet per year in 2010 to 844,000 acre-feet per year in 2060. This has been divided by county,
regional water planning arca, and river basin for cach decade between 2010 and 2060 for usc in
the regional water planning process (Table 2).

The modeled available groundwater for the four units of the Gulf Coast Aquifer is also
summarized by county (tables 3 through 6). regional water planning area (tables 7 through 10).
river basin (tables 11 through 14), and groundwater conservation district (tables 15 through 18).
In tables 15 through 18, the modeled available groundwater both excluding and including areas
outside ol a groundwater conservation district is shown.

LIMITATIONS:

The groundwater model used in developing estimates of modeled available groundwater is the
best available scientific tool that can be used to estimate the pumping that will achieve the
desired future conditions. Although the groundwater model used in this analysis is the best
available scientific tool for this purpose, it like all models, has limitations. In reviewing the use
of models in environmental regulatory decision-making, the National Research Council (2007)
noted:
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“Models will always be constrained by computational limitations, assumptions, and
knowledge gaps. They can best be viewed as tools to help inform decisions rather than as
machines to generate truth or make decisions. Scientific advances will never make it
possible to build a perfect model that accounts for every aspect of reality or to prove that
a given model is correct in all respects for a particular regulatory application. These
characteristics make evaluation of a regulatory model more complex than solely a
comparison of measurement data with model results.”

A key aspect of using the groundwater model to develop estimates of modeled available
groundwater is the need to make assumptions about the location in the aquifer where future
pumping will oceur. As actual pumping changes in the future, it will be necessary to evaluate the
amount of that pumping as well as its location in the context of the assumptions associated with
this analysis. Evaluating the amount and location of future pumping is as important as evaluating
the changes in groundwater levels, spring flows, and other metrics that describe the condition of
the groundwater resources in the area that relate to the adopted desired future condition(s).

Given these limitations, users of this information are cautioned that the modeled available
groundwater numbers should not be considered a definitive, permanent description of the amount
of groundwater that can be pumped to meet the adopted desired future condition. Because the
application of the groundwater model was designed to address regional scale questions, the
results are most effective on a regional scale. The TWDB makes no warranties or representations
relating to the actual conditions of any aquifer at a particular location or at a particular time.

It is important for groundwater conservation districts to monitor future groundwater pumping as
well as whether or not they are achieving their desired future conditions. Because of the
limitations of the model and the assumptions in this analysis, it is important that the groundwater
conservation districts work with the TWDB to refine the modeled available groundwater
numbers given the reality of how the aquifer responds to the actual amount and location of
pumping now and in the future.
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Table 2: Modeled available groundwater for the Gulf Coast Aquifer in Groundwater
Management Area 14. Results are in acre-feet per year and are divided by county. regional water
planning area. and river basin.

County Regioqal Water River Basin Year
Planning Area 2010 2020 2030 2040 2050 2060
Brazos 6,585 6,583 6,585 6,385 6,585 6,583
Austin H Brazos-Colorado 15,608 15,608 15,608 15,608 15,608 15.008
Colorado 121 121 121 121 121 121
Brazos 6,058 6,058 6,658 0,058 6,658 6,058
Brazoria H Brazos-Colorado 11,648 11,648 11,648 11,648 11,648 11.048
San Jacinto-Brazos 32,090 32.000 32,000 32,090 32,090 32,000
Brazos G Brazos 1,189 1,189 1,189 1,189 1,189 1,189
Neches-Trinity 9,527 9,527 9,527 9,527 9,527 9.527
Chambers u San Jacinto-Brazos 0 0 0 0 0 0
Trimty 10,112 10,112 10,112 10,112 10,112 10,112
Trinity-San Jacinto 2,068 2,068 2,068 2,068 2,068 2,068
Brazos 60.217 52,923 43,673 43,189 42.802 42,953
Fort Bend . Bmzos-Co.lorado 20,633 22,023 18,095 17,715 17,043 17,077
San Jacinto 9,723 9,524 9,043 8,809 8,642 8.050
San Jacinto-Brazos 23356 24235 21268 22,457 23765 23 810
Neches-Trinity 0 0 0 0 0 0
Galveston H San Jacinto-Brazos 4,774 5,257 5,867 5,841 5,814 5815
Trinity-San Jacinto 0 0 0 0 0 0
Brazos 10,889 | 10,886 | 10,889 | 10,889 | 10,889 | 10,889
Grimes G San Jacinto 2,197 2,197 2,197 2,197 2,197 2.197
Trinity 764 764 223
Hadin [ Nc.cl-les 34,821 | 34821 | 34821 | 34821 | 34821 | 34821
Trinity 138 138 138 138 138 138
San Jacinto 293855 [ 249,851 | 197,553 | 197,326 | 196.992 | 197,270
Harris H San Jacinto-Brazos 4,801 7,202 6,798 7,563 8,428 8,440
Trinity-San Jacinto 6,894 5,803 5,020 5,141 5,259 5.266
asper [ Neches 37,659 37.620 37541 37.541 37541 37,541
Sabine 29,953 29,953 29,933 219,953 29,933 29,953
Neches 804 804 804 804 804 804
Jefferson [ —
Neches-Trimty 1.641 1,641 1.641 1041 1.641 1.641
Neches 5,074 5,074 5,074 5,074 5,074 5,074
Neches-Trinity 364 364 364 364 364 364
Liberty H San Jacinto 5.852 5.852 5.852 5.852 5.852 5.852
Trinity 22,887 | 22887 | 22,887 | 22887 | 22887 | 22887
Trinity-San Jacinto 8,850 8,856 8,850 8,856 8,856 8.856
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Table 2: Continued.
. ’ Year
County Reglt)l{al Water River Basin
Planning Area 2010 2020 2030 2040 2050 2060
Montgomery H San Jacinto 73264 01,029 61,629 61,029 61,629 61,029
Neches 176 176 176 170 176 176
Newton I - -
Sabine 34,001 34,001 33,963 33,963 33,963 33963
Neches 3925 3,925 3925 3925 3925 3925
Orange I Neches-Trinity 256 2506 256 250 236 150
Sabine 15,832 15,832 15,832 15,832 15,832 15.832
Polk H Trinity 21.830 21,830 21.830 21,783 21,783 21,783
o
Neches 14612 | 11,886 | 11,886 | 11,886 | 11,276 | 11,224
San Jacinto 10,368 10,368 10,368 10,368 10,368 10.368
San Jacinto H —
Trinity 10611 8,811 8.811 8,811 8.811 8,811
Tyler I Neches 38,199 38,199 38,156 35,150 38,136 38,150
San Jacinto 9,139 9,116 9,110 9,116 9,116 9.116
Walker H —
Trinity 8.873 8,873 8.873 8,797 8.797 8,797
Brazos 14,933 14,933 14,933 14,933 14,933 14,933
Waller H - - -
San Jacinto 26,694 26,694 26,694 26,0694 26,694 26,094
) Brazos 12972 12,972 12,972 12,604 12,604 12,604
Washington G
Colorado i3 73 73 73 73 73
Total 977,816 | 913,948 | 843,660 | 843,666 | 843,820 | 844,244
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Table 3: Modeled available groundwater for the Chicot Aquifer portion of the Gulf Coast

Aquifer summarized by county in Groundwater Management Area 14 for each decade between

2010 and 2060. Results are in acre-feet per year.

County Year
2010 2020 2030 2040 2050 2060
Austin 1,300 1,300 1,300 1,300 1,300 1,300
Brazoria 48,125 48.125 48.125 48,125 48,125 48,125
Chambers 21,328 21,328 21,328 21,328 21,328 21,328
Fort Bend 83,006 75,016 0l,057 61,004 60,061 00,177
Galveston 4,303 4,697 5.233 5,194 5,152 5.153
Grimes 0 0 0 0 0 0
Harcin 1,203 1,203 1,263 1,263 1,263 1,263
Harris 70,219 68,839 56.850 58,641 61,185 61.272
Jasper 10,835 10,835 10,835 10,835 10,835 10,833
Jefferson 2,345 2,345 2,345 2345 2,345 2.345
Liberty 14,576 14,576 14,576 14.576 14,576 14,576
Montgomery 1,482 1,722 1,722 1,722 1,722 1,722
Newton 501 501 501 501 501 501
Orange 18,809 18,800 18,809 18,809 18,809 18,809
Polk 0 0 0 0 0] 0
San Jacinto 0 0 0 0 0 0
Tyler 0 [ 0 0 0 0
Walker 0 0 0 0 0 0
Waller 300 300 300 300 300 300
Total 278,392 270,556 244,844 245,943 247,502 247,706
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Table 4: Modeled available groundwater for the Evangeline Aquifer portion of the Gulf Coast
Aquifer summarized by county in Groundwater Management Area 14 for each decade between

2010 and 2060. Results are in acre-feet per year.

Year
County 2010 2020 2030 2040 2050 2060
Austin 20,013 20,013 20,013 20,013 20,013 20,013
Brazoria 2,271 2,271 2.271 2271 2,271 2.271
Chambers 379 379 379 379 379 379
Fort Bend 30,923 32,789 30,420 31,160 32,251 32,313
Galveston 471 560 034 647 662 662
Grimes 3.002 3,002 3,002 3,002 3,002 3,002
Harcin 33,09 33,696 33,096 33,6% 33,696 33,096
Harris 234977 193,759 152256 151,126 149,225 149,435
Jasper 40,755 40,755 40,755 40,755 40,755 40,755
Jefferson 100 100 100 100 100 100
Liberty 27,669 27,669 27,669 27,669 27,669 27.6069
Montgomery 39381 38,203 38,293 38,293 38,293 38,293
Newton 21,288 21,288 21,288 21,288 21,288 21,288
Orange 1,204 1,204 1.204 1,204 1,204 1.204
Polk 8311 8,311 8,311 8.311 8,311 8,311
San Jacinto 8,178 8,178 8,178 8,178 8,178 8,178
Tyler 20,592 20,592 20.592 20,592 20,592 20.592
Walker 2.001 2,001 2,001 2,001 2,001 2,001
Waller 41,027 41,027 41,027 41,027 41,027 41,027
Washington 3,239 3,239 3.23¢ 3,239 3,239 3.23¢
Total 539477 499,126 455,328 454,957 454,156 454,428
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Table 5: Modeled available groundwater for the Burkeville Confining Unit portion of the Gulf
Coast Aquifer summarized by county in Groundwater Management Arca 14 for each decade
between 2010 and 2060. Results are in acre-feet per year.

Year
County 2010 2020 2030 2040 2050 2060

Austin 0 0 0 0 0 0
Fort Bend 0 0 0 0 0 0
Grimes 0 0 0 0 0 0
Hardin 0 0 0 0 0 0
Harris 335 329 256 249 254 254
Jasper 1 1 1 1 1 1
Liberty 0 0 0 0 0 0
Montgomery 0 0 0 0 ] 0
Newton 0 0 0 0 0 0
Polk 744 744 744 744 744 744
San Jacinto 2,699 899 899 899 899 899
Tyler 1 1 1 1 1 1
Walker 0 0 0 0 0 0
Waller 0 0 0 0 0 0
Washington 368 368 368 0 0 0
Total 4,148 2,342 2,269 1,894 1,899 1,899
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Table 6: Modeled available groundwater for the Jasper Aquifer portion of the Gulf Coast Aquifer
summarized by county in Groundwater Management Area 14 for each decade between 2010 and
2060. Results are in acre-feet per year.

Year
County 2010 2020 2030 2040 2050 2060
Austin 1,001 1,001 1,001 1,001 1,001 1,001
Brazos 1,189 1,189 1.189 1,189 1,189 1.18¢
Fort Bend 0 0 0 0 0 0
Grimes 10,848 10,848 10,307 10,084 10,084 10,084
Hardin 0 0 0 0 0 0
Harris 19 19 15 14 15 15
Jasper 16,021 15,982 15,903 15,903 15,903 15,903
Liberty 788 788 788 788 788 788
Montgomery 32,401 21,614 21,614 21,614 21,614 21,614
Newton 12,388 12,388 12,350 12,350 12,350 12,350
Polk 27,687 24,661 24661 24614 24,004 23952
San Jacinto 10,102 10,102 10,102 10,102 10,102 10,102
Tyler 17,000 17,606 17,563 17,563 17,503 17,563
Walker 16,011 15,988 15.988 15012 15,012 15,912
Waller 300 300 300 300 300 300
Washington 9,438 9,438 9,438 9,438 9,438 9,438
Total 155,799 141,924 141,219 140,872 140,263 140,211
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Table 7: Modeled available groundwater for the Chicot Aquifer portion of the Gulf Coast
Aquifer summarized by regional water planning area in Groundwater Management Area 14 for

each decade between 2010 and 2060. Results are in acre-feet per year.

Regional Water Year
Planning Area 2010 2020 2030 2040 2050 2060
G 0 0 0 0 0 0
H 244,639 236.803 211,001 212.190 213.749 213.953
1 33,753 33,753 33753 33,753 33,753 33,753
Total 278,392 270,556 244,844 245,943 247,502 247,706

Table 8: Modeled available groundwater for the Evangeline Aquifer portion of the Gulf Coast
Aquifer. summarized by regional water planning area in Groundwater Management Area 14 for

each decade between 2010 and 2060. Results are in acre-feet per year.

Regional Water Year
Planning Area 2010 2020 2030 2040 2050 2060
& 6,241 6,241 6,241 6,241 6,241 6,241
H 412,014 371,663 327,865 327,494 326,693 326,965
1 121222 121222 121222 121222 121222 121,222
Total 539477 499,126 455,328 454,957 454,156 454,428

Table 9: Modeled available groundwater for the Burkeville Confining Unit portion of the Gulf
Coast Aquifer summarized by regional water planning area in Groundwater Management Area
14 for each decade between 2010 and 2060. Results are in acre-feet per year.

Regional Water Year
Planning Area 2010 2020 2030 2040 2050 2060
G 368 368 368 0 0 0
11 3,060 1,854 1,781 1,774 1,779 1,779
1 120 120 120 120 120 120
Total 1,148 2,342 2,269 1,894 1,899 1,899

Table 10: Modeled available groundwater for the Jasper Aquifer portion of the Gulf Coast

Aquifer, summarized by regional water planning area in Groundwater Management Area 14 for
cach decade between 2010 and 2060. Results are in acre-feet per year.

Regional Water Year
Planning Area 2010 2020 2030 2040 2050 2060
G 21,475 21,475 20,934 20,711 20,711 20,711
H 77,102 66,202 66,288 66,164 66,165 66,163
I 57,222 54,157 53,997 53,697 53,387 53,333
Total 155,799 141,924 141,219 140,872 140,263 140,211
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Table 11: Modeled available groundwater for the Chicot Aquifer portion of the Gulf Coast
Aquifer, summarized by river basin in Groundwater Management Area 14 for each decade
between 2010 and 2060. Results are in acre-feet per year.

River Basin Year
2010 2020 2030 2040 2050 2060
Brazos 56,046 18,386 40,433 39,803 39,240 39305
Brazos-Colorado 33286 34,676 30,748 30,368 29,696 29,730
Colorado 0 0 0 0 0 0
Neches 15,293 15,293 15,293 15,293 15,293 15,293
Neches-Trinity 11,751 11,751 11,751 11,751 11,751 11,751
Sabine 19,368 19,368 19,368 19,368 19,368 19,368
San Jacinto 66,403 63,365 51,927 52,931 54,591 54,665
San Jacinto-Brazos 50,045 51,558 49,627 50,634 51,578 51,604
Trinity 17,646 17,646 17,646 17,646 17,646 17,646
Trinity-San Jacinto 8,554 8,513 8,051 8,149 8,339 8,344
Total 278,392 270,556 244,844 245,943 247,502 247,706

Table 12: Modeled available groundwater for the Evangeline Aquifer portion of the Gulf Coast
Aquifer, summarized by river basin in Groundwater Management Area 14 for each decade
between 2010 and 2060. Results are in acre-feet per year.

Year
River Basin 2010 2020 2030 2040 2050 2060
Brazos 36,717 37,083 35,786 35,032 36,168 36,194
Brazos-Colorado 14,527 14,527 14,527 14,527 14,527 14,527
Colorado 23 23 23 23 23 23
Neches 78,653 78,653 78,653 78,653 78,653 78,653
Neches-Trinity 37 37 37 37 37 37
Sabine 44,700 44,700 44,700 44,700 44,700 44,700
San Jacinto 317,937 275,930 234,666 233,209 231,042 231,254
San Jacinto-Brazos 14,976 17,226 16,394 17,317 18,519 18,551
Trinity 22,643 22,643 22,643 22,643 22,643 22,643
Trinity-San Jacinto 9,264 8,304 7,899 7,916 7.844 7,846
Total 539,477 499,126 455,328 454,957 454,156 454,428
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Table 13: Modeled available groundwater for the Burkeville Confining Unit portion of the Gulf
Coast Aquifer, summarized by river basin in Groundwater Management Area 14 for cach decade
between 2010 and 2060. Results are in acre-feet per year.

River Basin Year
2010 2020 2030 2040 2050 2060
Brazos 368 368 368 0 0 0
Brazos-Colorado 0 0 0 0 0 0
Colorado 0 0 0 0 0 0
Neches 119 119 119 119 119 119
Sabine 1 1 1 1 1 1
San Jacinto 335 329 256 249 254 254
San Jacinto-Brazos 0 0 0 0 0 0
Trinity 3,325 1,525 1,525 1,525 1,525 1,525
Trinity-San Jacinto 0 0 0 0 0 0
Total 4,148 2,342 2,269 1,894 1,899 1,899

Table 14: Modeled available groundwater for the Jasper Aquifer portion of the Gulf Coast
Aquifer, summarized by river basin in Groundwater Management Area 14 for each decade
between 2010 and 2060. Results are in acre-feet per year.

River Basin Year
2010 2020 2030 2040 2050 2060
Brazos 20,312 20,312 20,312 20,312 20,312 20,312
Brazos-Colorado 76 76 76 76 76 76
Colorado 171 171 171 171 171 171
Neches 41,505 38,440 38,318 38,318 37,708 37,656
Sabine 15,717 15,717 15,679 15,679 15,679 15,679
San Jacinto 46,417 35,607 35,603 35,602 35,603 35,603
San Jacinto-Brazos 0 0 0 0 0 0
Trinity 31,601 31,601 31,060 30,714 30,714 30,714
Trinity-San Jacinto 0 0 0 0 0 0
Total 155,799 141,924 141,219 140,872 140,263 140,211
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Table 15: Modeled available groundwater for the Chicot Aquifer portion of the Gulf Coast

Aquifer. summarized by groundwater conservation district (GCD) in Groundwater Management
Area 14 for each decade between 2010 and 2060. Results are in acre-feet per year.

Year
Groundwater Conservation District
2010 2020 2030 2040 2050 2060
Blucbormet GCD 1,600 1,600 1.600 1,500 1,500 1,500
Brazoria County GCD 18.125 48.125 48.125 48.125 48.125 48.125
Brazos Valley GCD 0 0 0 0 0 0
Lone Star GCD 1,482 1,722 1,722 1,722 1,722 1,722
Lower Trinly GCD 0 0 0 0 0 0
Sautheast Texas GCD 12.599 12.599 12.599 12.599 12.599 12.599
Total (groundwater conservation districts) 63,806 64,046 64,046 64,046 64,046 64,046
Fort Bend Subsidence District 83006 | 75916 | 61657 | 61004 | 60061 | 60177
Harris-Galveston Coastal Subsidence District 74,522 73,536 62,083 63,835 66,337 66,425
No District 57,058 57,058 57058 57,058 57,058 57,058
Total (all areas) 278,392 | 270,556 | 244,844 | 245943 | 247,502 | 247,706

Table 16: Modeled available groundwater forthe Evangeline Aquifer portion of the Gulf Coast
Aquifer. summarized by groundwater conservation district (GCD) in Groundwater Management
Area 14 for each decade between 2010 and 2060. Results are in acre-feet per vear.

Groundwater Conservation District Year
2010 2020 2030 2040 2050 2060
Bluebonnet GCD 66,043 66,043 06,043 06,043 06,043 66,043
Brazoria County GCD 2.271 2.271 2271 2271 2271 2.271
Brazos Valley GCD 0 0 0 0 0 0
Lone Star GCD 39,381 38,293 38,293 38,293 38,293 38,293
Lower Trinity GCD 16,489 16,489 16489 16,489 16,489 16,489
Scutheast Texas GCD 116331 | 116331 | 116331 | 116331 [ 116331 | 116331
Total (groundwater conservation districts) 240,515 | 239427 | 239427 | 239427 | 239427 | 239427
Fort Bend Subsidence District 30923 32.789 30.420 31.166 32.251 32313
Harris-Galveston Cloastal Subsidence District 235 448 194,319 152,890 151,773 149 887 150,097
No District 32,591 32,591 32,501 32,591 32,591 32,591
Total (all areas) 539477 | 499,126 | 455328 | 454,957 | 454,156 | 454428
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Table 17: Modeled available groundwater for the Burkeville Confining Unit portion of the Gulf
Coast Aquifer, summarized by groundwater conservation district (GCD) in Groundwater
Management Area 14 for each decade between 2010 and 2060. Results are in acre-feet per vear.

Groundwater Conservation District Year
2010 2020 2030 2040 2050 2060
Bluebonnet GCD 0 0 0 0 0 0
Brazona County GCD 0 0 0 0 0 0
Brazos Valley GCD i} 0 0 0 0 0
Lone Star GCD 0 0 0 0 0 0
Lower Trinity GCD 3.443 1.643 1.643 1,643 1,643 1.643
Southeast Texas GC'D 2 2 2 2 2 2
Total (groundwater conservation districts) 3,445 1,645 1,645 1,645 1,645 1,645
Fort Bend Subsidence District 0 0 0 0 0 0
Harris-Galveston Coastal Subsidence Distriet 335 329 2356 240 254 254
No District 308 308 368 0 0 0
Total (all areas) 4,148 23492 2,269 1,894 1,899 1,899

Table 18: Modeled available groundwater for the Jasper Aquifer portion of the Gulf Coast
Aquifer, summarized by groundwater conservation district (GCD) in Groundwater Management
Area 14 for each decade between 2010 and 2060. Results are in acre-fect per year.

Groundwater Conservation District Year
2010 2020 2030 2040 2050 2060
Bluebonnet GCD 28.160 28,137 27,596 27,297 27,297 27,297
Brazoria County GCD 0 0 0 0 0 0
Brazos Valley GCD 1,189 1,189 1,189 1,189 1,189 1,189
Lone Star GCD 32,401 21,614 21,614 21,614 21,614 21,614
Lower Trinity GCD 37,789 34,763 34,763 34,716 34,106 34,054
Southeast Texas GCD 46,015 45,976 15816 45816 45816 45816
Total (groundwater conservation districts) 145554 | 131,679 | 130,978 | 130,632 | 130,022 | 129,970
Fort Bend Subsidence District 0 0 0 I I 0
Harns-Galveston Coastal Subsidence [District 19 19 15 14 15 15
No District 10,226 10,226 10,226 10,226 10,226 10,226
Total (all areas) 155,799 | 141,924 | 141,219 | 140,872 | 140,263 | 140,211
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