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District Mission  

The Lone Star Groundwater Conservation District (the ñDistrictò) is committed to managing and 

protecting the groundwater resources of Montgomery County and to working with others to 

ensure a sustainable, adequate, high quality, and cost effective 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.  The preservation of this most valuable resource can be managed in a 

prudent and cost-effective 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 162 by the 51st Texas Legislature in 19491, the landmark 

legislation commonly referred to as the Underground Water Conservation Act that established the 

original process for creating and establishing groundwater conservation districts in Texas, the 

requirement for preparation of management plans that included management goals was first 

established. House Bill 162, Section 3(c)(B)(8) states that groundwater conservation districts must 

ñdevelop 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 which are or may be necessary for the 

effectuation of such plans, 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 district.ò2  Thus, even before creation of the first groundwater 

conservation district, the need for management plans was established. 

Almost 50 years later, the 75th Texas Legislature in 1997 enacted Senate Bill 13 to establish a new 

comprehensive statewide water planning process.  In particular, Senate Bill  1 contained 

provisions that enhanced  the requirement that groundwater conservation districts prepare 

management plans in order to develop and adopt management goals, objectives, and performance 

standards for 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.  

Subsequently, the Texas Legislature enacted Senate Bill 2 in 20014, House Bill 1763 in 20055, and 

Senate Bill 660 in 20116, each of which amended the statutory 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. 
2 Id. 
3 Act of June 2, 1997, 75th Leg., R.S., ch. 1010, 1997 Tex. Gen. Laws 3610.   
4 Act of May 27, 2001, 77th Leg., R.S., ch. 966, 2001 Tex. Gen. Laws 1991.  
5 Act of May 24, 2005, 79th Leg., R.S., ch. 970, 2005 Tex. Gen. Laws 3247.  
6 Act of May 29, 2011, 82nd Leg., R.S., ch. 1233, 2011 Tex. Gen. Laws 3287. 
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Texas groundwater law is clear in establishing the sequence that a groundwater conservation 

district is to follow in accomplishing statutory responsibilities related to the conservation and 

management of groundwater resources. The three primary steps, each of which must occur at least 

once every five years, are  the following: (1) to adopt desired future conditions (Texas Water 

Code Section  36.108(c)), (2) to develop and adopt a management plan that includes goals 

designed to achieve the desired future conditions (Texas Water Code Section 36.1071(a)(8)), and 

(3) to amend and adopt rules necessary to achieve goals included in the management plan (Texas 

Water Code Section 36.101(a)(5)).  

 The Districtôs management plan satisfies the statutory requirements of Texas Water Code Section 

36.1071 and the administrative requirements of the Texas Water Development Boardôs 

(ñTWDBôsò) rules set forth in 31 Texas Administrative Code Chapter 356. 

Lone Star Groundwater Conservation District Information  

The following information is presented here to provide helpful background information regarding 

the creation of the District, the location and extent of the District, the background and makeup of 

the Districtôs Board of Directors, and the authority and regulatory framework of the District.  

Creation  

In 2001, the creation of the District was authorized by the 77th Texas Legislature through House 

Bill 2362.7 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 favorable ballots.  As required by 31 

Texas Administrative Code Section 356.3, the Districtôs original management plan was adopted 

and submitted to the TWDB within two years of the confirmation election and then amended and 

re-adopted on October 14, 2008. As such, this update to the Districtôs management plan represents 

the third 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 coterminous with 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 the west (Figures 1 and 2).  Peach Creek 

forms the 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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Figure 1 ï Lone Star Groundwater Conservation District location map (state). 
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Figure 2 ï Detailed location map of Lone Star Groundwater Conservation District. 
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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:   

¶ two members appointed by the Commissioners Court of Montgomery County;   

¶ one member appointed by the Board of Directors of the Montgomery County Soil and Water 

Conservation District;   

¶ one member appointed by  the Board of Directors of the San Jacinto River Authority;   

¶ one member appointed by the Mayor of the City of Conroe;   

¶ 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;  

¶ one member appointed by the Board of Trustees of the Woodlands Joint Powers Agency;  

¶ 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 boundaries of which are located primarily to the east of 

Interstate Highway 45; and   

¶ 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 boundaries of which are located primarily to the west of 

Interstate Highway 45.    

 Authority / Regulatory Framework  

During preparation of this management plan, the District has followed all procedures and satisfied 

all requirements required by Texas Water Code Chapter 36 and 31 Texas Administrative Code 

Chapter 356. The District exercises the powers expressly granted by Chapter 1321, Acts of the 

77th Legislature, Regular Session, 2001, Chapter 994, Acts of the 78th Legislature, Regular 

Session, 2003, and Texas Water Code Chapter 36.   

Planning Period 

This management plan will remain in effect from the date of approval by the Executive 

Administrator at the TWDB until the plan is readopted.  In accordance with the provisions of 

Texas Water Code Chapter 36, the Districtôs management plan shall be reviewed annually and 

readopted with or without revisions at least once every five years. 

Management of Groundwater Resources in the Lone Star Groundwater 

Conservation District 

The Texas Legislature has established that groundwater conservation districts (ñdistrictsò), such as 

the Lone Star Groundwater Conservation District, are the stateôs preferred method of groundwater 

management.  The Texas Legislature codified its policy decision in Section 36.0015 of the Texas 

Water Code in 1997, which establishes that districts will manage groundwater resources through 

rules developed and implemented in accordance with Chapter 36 of the Texas Water Code 

(ñChapter 36ò).  Chapter 36 gives directives to districts and the statutory authority to carry out 
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such directives, so that 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 District by Chapter 1321, Acts of the 77th Legislature, Regular 

Session, 2001, and Chapter 994, Acts of the 78th Legislature, Regular Session, 2003 (collectively 

ñthe District Actò).  In accordance with Chapter 36 and the District Act, the District implemented 

a claims 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 beneficial use during the period from 

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

Sections 36.116(b) and 36.113(e) of the Texas Water Code, the District Act, the District Rules, 

the claims process and the existing and historic use period, preserve existing and historic use to 

the maximum extent practicable consistent with the Districtôs management plan.  

Another significant management tool that the District is authorized to utilize by the District Act 

and Chapter 36 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 zones to adopt different 

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 subdivision of an aquifer located in whole or in part within the 

boundaries of the District.  Management zones serve as areas for which the District may 

determine total water availability, authorize total production, implement proportional reduction of 

production among classes of users, and within which the District shall allow the transfer of the 

right to produce groundwater, as set forth in the District Rules.  

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

of groundwater 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 ñsustainableò means limiting total groundwater production in the 

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 years to be determined 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 to a level that does not exceed availability when averaged over time.  The regulatory 

scheme for proportional adjustment is set forth in the District Rules and the District Regulatory 

Plan. The District Rules also expressly recognize that, in establishing or implementing 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 alternate sources 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, 
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and nothing in this plan shall be construed to limit the ability of the District to 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 groundwater users are required to register 

their groundwater 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 Permit (ñHUPò) or an Operating 

Permit (ñOPò).  Non-exempt groundwater users who used water for a beneficial 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 non-exempt groundwater 

users who commenced beneficially using groundwater 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 District commenced joint planning activities with the San Jacinto River Authority 

(ñSJRAò) 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 the Regulatory Study and Facilities Implementation Plan for Lone Star Groundwater 

Conservation District and San Jacinto River Authority (June 2006) (ñTWDB Studyò).  The 

TWDB Study, which is incorporated herein by reference, provides substantial regulatory, 

hydrogeological and technical information, including regulatory options available 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 it is important to protect and preserve the groundwater resources of 

Montgomery County for future generations by preventing the long-term 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 within Montgomery County.  In other 

words, the District decided that the amount of groundwater that the District would authorize for 

withdrawal through its permitting process, after taking into account an estimate of groundwater 

produced by exempt users, would equal the sustainable recharge rate, which the District has 

determined to be 64,000 acre-feet per year based upon the best available science.  

Upon completion of the Districtôs HUP permitting process, the District determined the total 

volume that could be authorized for withdrawal under HUPs is in excess of 56,483 acre-feet.  

Further, the total amount of volume authorized by the District for use under the OPs the District 

granted as of October 2009 was approximately 30,732 acre-feet per year.  It is important to note 

that the total amount of volume of use authorized under OPs continues to increase as the District 

issues new OPs each month.  While the total amount of permitted groundwater use under OPs and 

HUPs is approximately 87,215 acre-feet per year as of October 2009 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.  The District commissioned a study that estimated that exempt use accounted for 

approximately 7,700 acre-feet per year as of 2010. Therefore, the total amount of groundwater 

authorized for use in Montgomery County as of October 2009 was estimated at around 95,000 
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acre-feet 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 exceeded in 2009 the amount of groundwater use 

the District determined would achieve the sustainability of the Gulf Coast Aquifer within its 

jurisdiction by approximately 31,000 acre-feet per year and the amount of groundwater use 

permitted by the District under OPs and HUPs by close to 23,200 acre-feet per year.  

Based on the volumes of groundwater use set forth above and the water demand realities facing 

the District, the District formally adopted a multi-phased regulatory plan, the District Regulatory 

Plan (ñDRPò), designed to require a comprehensive conversion effort 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 acre-feet of groundwater per year for the Gulf Coast 

Aquifer.  In December 2006, the District adopted Phase I of the DRP to commence the process of 

facilitating the conversion from groundwater use to surface water and other alternative water 

supplies.  In the 2006 DRP Phase I, after considering the time reasonably necessary for water 

users in the District to secure alternative sources of water by economically feasible means, as set 

forth in the TWDB Study, the District established January 1, 2015, as the deadline by which total 

annual groundwater production within Montgomery County had to be reduced to an amount equal 

to or less than the sustainable recharge rate of the Gulf Coast Aquifer in the District.  All past, 

current, and future users of groundwater in Montgomery County were put on notice by Phase 1 of 

the DRP that the District would 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 acre-feet per year. 

The District recognizes the need for long-term water planning based upon the significant periods 

of time it takes to bring alternative water supplies on-line on a retail basis. The process of 

obtaining new alternative water supplies and constructing the necessary infrastructure to deliver 

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 II (A) of the DRP in February 

2008, which required certain specified large volume groundwater users (ñLVGUsò) to 

demonstrate incremental progress towards conversion to alternative water supplies by preparation 

of a Water Resources Assessment Plan (ñWRAPò) to be submitted to the District.  Phase II(A) 

defined a Large Volume Groundwater User to be any non-exempt and non-agricultural 

groundwater producer subject to the Districtôs regulatory jurisdiction that, through a single well or 

a combination of wells, actually 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, 2008.  The 

use of groundwater by LVGUs accounted for approximately 92 percent of total permitted 

production in Montgomery County.  The WRAPs submitted by LVGUs identified each LVGUôs 

current and future water demands and supplies to meet those demands, including detailed 

supporting information.   

After considering the information in the WRAPs and other information, the District adopted Phase 

II(B) of the DRP in November 2009, which was subsequently amended in April 2010.  Phase 

II(B) sets forth the actual regulatory requirements for achieving a long-term sustainable rate of 

groundwater production within Montgomery Countyðbeginning with an initial conversion effort 
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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 

delay in the originally anticipated time frame for adoption of these actual regulatory requirements 

and the need for LVGUs to have a corresponding increment of time to implement them. 

Pursuant to Phase II(B) of the DRP, each LVGU in the District is required by 2016 to meet 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 

LVGUôs 2009 permitted authorization, and (2) actually met not less than 30 percent of its Total 

Qualifying Demand by implementing water conservation measures and/or using an alternative 

water source.  To account for groundwater reduction efforts and to ensure necessary progress, 

Phase II(B) requires each LVGU in the District to submit a Groundwater Reduction Plan 

(ñGRPò), either individually or jointly with other LVGUs, to the District that provides the 

LVGUôs plan of action to meet its Initial Conversion Obligation.  Prior to the 2016 deadline, 

Phase II(B) establishes various regulatory milestones designed to allow for the initial phase of 

conversion from groundwater to an alternative water source, generally consistent with the 

underlying conversion assumptions set out in Phases I and II(A) of the DRP. 

Phase II(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. 

Goals, Management Objectives, and Performance Standards 

The cornerstone of the District Management Plan are the goals, management objectives, and 

performance standards that are adopted by the District in order to either directly or indirectly work 

in an integrated process to achieve the Districtôs desired future conditions. Texas Water Code 

Section 36.1071(a)(1-9) requires that all management plans address the following management 

goals, as applicable: 

¶ addressing the desired future conditions adopted by the District; 

¶ providing the most efficient use of groundwater; 

¶ controlling and preventing waste of groundwater; 

¶ controlling and preventing subsidence; 

¶ conjunctive surface water management issues; 

¶ natural resource issues; 

¶ drought conditions; and 

¶ conservation, recharge enhancement, rainwater harvesting, precipitation enhancement, or 

brush control, where appropriate and cost-effective. 
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Goals, management objectives, and performance standards included in this management plan have 

been developed and adopted to ensure the management and conservation of groundwater 

resources within the Districtôs jurisdiction.  

Goal 1 ς Addressing the desired future conditions adopted by the District under Texas 

Water Code Section 36.108 

The District seeks to protect the Gulf Coast Aquifer, the economy and environment of 

Montgomery County, and private property rights for todayôs constituents and for future 

generations. Therefore, the umbrella goal for the District, to which all other goals in this 

management plan are linked, is to manage the groundwater resources so that, in the near future, 

the amount of groundwater produced from the Gulf Coast Aquifer is no more than the average 

annual effective recharge to the Gulf Coast Aquifer System. Only upon achievement of this 

equilibrium will the water resources for Montgomery County be managed on a truly sustainable 

basis. 

In order to achieve sustainability in the use of the Gulf Coast Aquifer in Montgomery County, the 

District has adopted Phase II (B) of the District Regulatory Plan (DRP). The DRP Phase II (B) is 

designed to provide the actual regulatory requirements for achieving a long-term sustainable rate 

of groundwater production within Montgomery Countyðbeginning with an initial groundwater 

reduction and conversion effort that is required to be met by 2016. As part of those requirements, 

Phase II (B) requires each Large Volume Groundwater User (those using 10 million gallons per 

year and above) (ñLVGUò) in the District to submit a Groundwater Reduction Plan (ñGRPò), 

either individually or jointly with other LVGUs. It also establishes regulatory milestones designed 

to allow for the initial phase of conversion from groundwater to an alternative water source, 

generally consistent with the underlying conversion assumptions set out in Phases I and II (A) of 

the DRP. 

 The primary purpose of a District Management Plan is to develop goals, management objectives, 

and performance standards that, when successfully implemented, will work together to achieve 

the adopted desired future conditions (ñDFCsò) for a district. In this management plan, the 

Districtôs second management plan update, goals 2 through 8 directly and/or indirectly support 

Goal 1. DFCs adopted for the Gulf Coast Aquifer System for the District are described below. A 

50-year planning horizon (2010 ï 2060) was used in setting the DFCs. Throughout the joint 

planning process, the District actively worked with the other member districts and stakeholders 

within Groundwater Management Area 14 (ñGMA 14ò) to determine the DFCs for each aquifer 

located within each district. Pursuant to Texas Water Code Section 36.108(b), during the joint 

planning process for GMA 14, the district representatives considered groundwater availability 

models (ñGAMsò) and other data, including information from the 2006 regional water plans and 

the 2007 Texas State Water Plan,8 throughout the DFCs development process. As part of this 

planning effort, the TWDB developed and published GAM Run 10-0239 and GAM Run 10-038 

MAG (also see Appendix D). 10 

                                                 

8 Texas Water Development Board, Water for Texas ï 2007: The State Water Plan, Vol. I and II, variously paginated. 
9 Oliver, W., 2010, GAM Run 10-023, Texas Water Development Board 32 pg. 
10 Hassan, M. M., 2010, GAM Run 10-038 MAG, Texas Water Development Board 19 pg. 
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The following DFCs were adopted by the district representatives in GMA 14 on August 25, 2010, 

for Montgomery County and are summarized in Table 1: 

¶ From estimated year 2008 conditions, the average draw down of the Chicot Aquifer should not 

exceed approximately 3 feet after 8 years. 

¶ From estimated year 2016 conditions, the average draw down of the Chicot Aquifer should not 

exceed approximately 6 feet after 44 years. 

¶ From estimated year 2008 conditions, the average draw down of the Evangeline Aquifer 

should not exceed approximately 13 feet after 8 years. 

¶ From estimated year 2016 conditions, the average draw down of the Evangeline Aquifer 

should not exceed approximately 25 feet after 44 years. 

¶ From estimated year 2008 conditions, the average draw down of the Burkeville Confining 

Unit should not exceed approximately 10 feet after 8 years. 

¶ From estimated year 2016 conditions, the average draw down of the Burkeville Confining 

Unit should not exceed approximately 23 feet after 44 years. 

¶ From estimated year 2008 conditions, the average draw down of the Jasper Aquifer should not 

exceed approximately 61 feet after 8 years. 

¶ From estimated year 2016 conditions, the average draw down of the Jasper Aquifer should not 

exceed approximately -38 feet after 44 years.  

Aquifer

Drawdown 

(2008 - 2016)

Drawdown

(2016 - 2060)

Chicot 3 6

Evangeline 13 25

Burkeville 10 23

Jasper 61 -38*

*Negative value indicates a water-level rise  

Table 1 ï DFCs for the District. 

These DFCs were adopted for the District because they are the projected aquifer conditions that 

will result once groundwater production is managed on a fully sustainable basis, based on the best 

available science as required by Texas Water Code Section 36.108(b). The corresponding 

estimates of modeled available groundwater (note the original term ñmanaged available 

groundwaterò was amended to ñmodeled available groundwaterò in Senate Bill 660 by the 2011 

Texas Legislature) were provided by the TWDB in GAM Run 10-038 MAG. These estimates, 

presented in acre-feet per year, are presented in Table 2. 
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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

Year
Aquifer

 

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

Estimates of modeled available groundwater include both non-exempt (or permitted use) and 

exempt use for the District. These estimates represent a reduction in pumpage from 73,264 acre-

feet per year in 2010 to 61,629 acre-feet per year in 2060 for the Gulf Coast Aquifer in the 

District. Once this level of production is achieved, then the District anticipates that groundwater 

production will be at a level approximately equal to or slightly less than the effective rate of 

recharge. This equates to an 18.9 percent reduction in modeled available groundwater in the 

District over the 50-year planning horizon. This reduction is illustrated graphically in Figure 3. 
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Figure 3 ï Estimates of modeled available groundwater for the District from 2010 ï 2060. 

DFCs and corresponding estimates of modeled available groundwater for the Chicot and 

Evangeline aquifers in the District fluctuate only slightly over the 50-year planning horizon. 

However, as documented in Table 2 and Figure 3, there is a significant change in DFCs and 

estimates of modeled available groundwater between 2010 and 2020 in the Jasper 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 Jasper Aquifer of 38 feet from 2016 to 2060. To 

achieve this DFC for the Jasper Aquifer, between 2016 and 2020, estimates of modeled available 

groundwater for pumping for both exempt and non-exempt use will need to be reduced from 

32,401 acre-feet per year in 2010 to 21,614 acre-feet per year in 2020, approximately equivalent 

to a 33 percent reduction in pumping from the Jasper Aquifer. This 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 creation, the District committed to managing water in the Gulf Coast Aquifer on a 

sustainable basis, and it remains equally committed to this management principle today. This 

commitment is reflected in this updated District Management Plan. The sustainable yield of the 

Gulf Coast Aquifer is thus an important regulatory marker for the District. The Districtôs 

permitting program allows the District to track water use and water levels in the Gulf Coast 

Aquifer. It also provides for the major funding source for the operations of the District, allowing it 

to continue to monitor the Gulf Coast Aquifer, to 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 basis, to introduce new technologies to acquire data, and to educate the 

public about water conservation and the need for alternative water supplies. It is the objective of 

the District to provide a permitting process that is straightforward, transparent, and easy for the 

permit-holder to access through the Internet. The District Board of Directors, General Manger, 

and legal counsel routinely review the Districtôs permitting process in order to identify any 

procedural changes or amendments necessary to meet this objective. All substantive changes to 

the Districtôs permitting process will be communicated through the Districtôs website throughout 

any rulemaking process and will be summarized in the Annual Report submitted by the General 

Manager to the Board of Directors of the District. 

Performance Standard 1.1 
Draft rules, public meeting and hearing announcements, and available supporting materials will be 

included prior to rulemaking activities by the District on the Districtôs website at lonestargcd.org.  

Performance Standard 1.2 
A summary of any amendments to District rules that are adopted throughout the calendar year will 

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

the District. 

Goal 2 ς Providing the most efficient use of groundwater  

Since the Districtôs creation in 2001, the District has operated on the core principle (or goal) that 

groundwater should be used as efficiently as possible for beneficial purposes. In order to achieve 

this goal, the District maintains a 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 equitably as possible. Once 

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 management objectives and performance standards have 

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

Objective 2.1  
Each year, the District will require all new exempt or permitted wells that are constructed within 

the boundaries of the District to be registered or permitted with the District in accordance with the 

District Rules.  
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Performance Standard 2.1 
The number of exempt wells registered and non-exempt wells permitted by the District for the 

year will be incorporated into the Annual Report submitted by the General Manager to the Board 

of Directors of the District.  

Objective 2.2  
The District will work to ensure the efficient use of groundwater by maintaining qualified staff 

and technical consultants necessary to execute and maintain the Districtôs well registration and 

permitting system. This effort includes the timely processing and technical reviews of permit 

applications. Each year, the District will regulate the production of groundwater by maintaining a 

system of permitting the use and production of groundwater within the boundaries of the District 

in accordance with the District Rules. 

Performance Standard 2.2 
Each year the District will accept, process, and review applications for the permitted use of 

groundwater in the District in accordance with the permitting process established by District 

Rules. The number and type of applications made for the permitted use of groundwater in the 

District and the number and type of permits issued by the District will be included in the Annual 

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

Goal 3 ς Controlling and preventing waste of groundwater 

As with Goal 2 above, the District also constantly 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 districts, dating back to the original legislation 

authorizing the creation of groundwater conservation districts in 1949 (House Bill 162). The 

District works to control and prevent the waste of groundwater through the adopted District Rules 

and Regulatory Plan. 

To this end, the District has developed standard usage numbers for the majority of use categories 

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 and sides of the impoundment. 

Similarly, the District maintains records of evapotranspiration rates to guide permit amendment 

requests for irrigation water. Standards are also applied to single and multi-family residential 

usage as well as commercial usage. Requests for 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 as Objective 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. 

Objective 3.1 
In order to increase public awareness of the need to control and prevent the waste of groundwater 

in Montgomery County, the District operates a waste prevention outreach strategy. This outreach 

strategy currently focuses on enhancing the use of the Districtôs website to provide resources 
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applicable to the prevention of waste of groundwater. The District website provides a routinely 

updated link containing a Best Management Practices Guide (published by the Texas Water 

Advisory Council in partnership with the TWDB). The District will work to identify outreach 

opportunities with regional and local water providers so as to increase public awareness for the 

prevention of groundwater waste. 

Performance Standard 3.1 
The District provides and will routinely update the link on Districtôs website to Best Management 

Practices, which includes helpful tips to control and prevent the waste of groundwater is 

maintained on the Districtôs website. 

Objective 3.2 
Each year, the District will make an evaluation of the District rules to determine whether any 

amendments are recommended to decrease the amount of waste of groundwater within the 

District.  

Performance Standard 3.2 
The District will include a discussion of the annual evaluation of the District Rules and the 

determination of whether any amendments to the rules are recommended to prevent the waste of 

groundwater in the Annual Report submitted by the General Manager to the Board of Directors of 

the District.  

Objective 3.3 
Each year, the District will apply a water use fee structure to the permitted use of groundwater in 

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

Performance Standard 3.3 
Each year, with the exception of wells exempt from permitting, the District will apply a water use 

fee to the permitted use of groundwater in the District pursuant to District Rules. 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 included in the Annual Report submitted by the General 

Manager to the Board of Directors of the District.  

Goal 4 ς Controlling and Preventing Subsidence  

Subsidence is geologic term used to describe the sinking of the land surface. Subsidence may 

occur as a result of natural causes or from man-induced 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 region has been caused by 

removal of oil and gas minerals as well as groundwater from the subsurface. Subsidence may also 

result from the removal of other minerals in the subsurface such as salt and sulfur. This is because 

these fluids are pressurized and, therefore, when naturally 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 subsidence occurs, the subsidence 

is permanent. Flooding resulting from subsidence in the Harris/Galveston area has resulted in 

major losses to land and property over the past 50 plus years. The District, in cooperation with the 

Harris-Galveston Subsidence District, maintains a network of 8 subsidence monitor stations to 

continually measure subsidence. To date, minor subsidence of approximately 0.5 foot has been 

measured at monitoring stations located in the southern portion of the District.  



 

16 
 

Objective 4.1 
Each year, the District will hold a joint conference with the Harris-Galveston Subsidence District 

and the Fort Bend Subsidence District focused on sharing information regarding subsidence and 

the control and prevention of subsidence through the regulation of groundwater production.  

Performance Standard 4.1 
Each year, a summary of the joint conference on subsidence issues will be included in the Annual 

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

Objective 4.2 
The District is now participating with the Harris-Galveston Subsidence District in the collection of 

subsidence data from dedicated stations located in the District. Data from these subsidence 

monitor stations will be discussed during the joint conference described in Objective 4.1 above.  

Performance Standard 4.2 
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 included in the Annual Report 

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

Goal 5 ς Addressing conjunctive surface water management issues   

As demands for water supplies continue to increase, the importance of addressing groundwater 

and surface water management issues conjunctively will continue to increase.  From its 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 use and availability of groundwater and surface water 

resources in the District.  These stakeholders have representation on the Districtôs board of 

directors, which has helped to engender and ensure ongoing communication and coordination 

between the entities.  This 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 production and develop 

detailed plans identifying future water demands and supplies to meet those demands.   In addition, 

through the Districtôs designated representative(s), the District actively participates in a number of 

planning forums including the regional water planning process.  It is through this commitment to 

participation in a broad mix of water-related forums that pertinent issues related to conjunctive 

surface water management issues will be addressed.  

Objective 5.1 
Each year, the Districtôs designated representative will participate in the regional planning process 

by attending at least 75 percent of the Region H ï Regional Water Planning Group meetings in 

order to encourage the development of surface water supplies to meet the needs of water user 

groups in the District.  

Performance Standard 5.1 
The participation and attendance of the Districtôs designated representative at each Region H 

Regional Water Planning Group will be noted in the Annual Report submitted by the General 

Manager to the Board of Directors of the District.   
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Goal 6 ς 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 Montgomery County clearly 

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 a conduit for various hydrocarbon and drilling 

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

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

production of oil and gas in Montgomery County, the District will monitor permit applications 

and permit amendment applications for Class II injection wells filed with the Railroad 

Commission of Texas and Class I and Class V injection well permit applications and permit 

amendment applications filed with the Texas Commission on Environmental Quality. District 

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 District in response will be included in 

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 activity at the 

Railroad Commission of Texas and the Texas Commission on Environmental Quality along with 

any actions taken by the District in response will be included in the Annual Report submitted by 

the General Manager to the Board of Directors of the District.  

Goal 7 ς Addressing Drought Conditions  

Recurring drought conditions that climaxed in 2011 continue to serve as a reminder of how 

dependent we are on precipitation. Droughts occur and reoccur in the area, as do cycles of above 

average precipitation. A well informed public can best respond to developing drought conditions 

by adopting best management practices appropriate for drought conditions.  

Objective 7.1 
An important objective of the District is to provide ongoing and relevant drought-related 

meteorological information. Beginning in 2014, the District will make available through the 

Districtôs website easily accessible drought information with an emphasis on developing droughts 

and on any current drought conditions. At least one of the following links will be provided; 

updates to the Palmer Drought Severity Index (ñPDSIò) map for the region, the Drought 

Preparedness Council Situation Report, and the TWDB Drought Page at 

http://www.twdb.texas.gov/data/drought/ . 

Performance Standard 7.1 
Current drought conditions information from at least one of the following multiple resources, 

including the PDSI map for the region and the Drought Preparedness Council Situation Report, 

will continue to be available to the public on the Districtôs website by the end of the first quarter 

of 2014 and noted in the Annual Report submitted by the General Manager to the Board of 

Directors of the District. 

http://www.twdb.texas.gov/data/drought/
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Goal 8 - Addressing Conservation, Recharge Enhancement, Rainwater Harvesting, 

Precipitation Enhancement, or Brush Control Where Appropriate and Cost Effective  

Conservation and rainwater harvesting have been determined to be appropriate goals for the 

District. As with Goals 2 and 3, the successful implementation of an effective water conservation 

program is a cornerstone to the efforts of the District. As part of this effort, the District sponsoring 

and participating in water conservation programs such as the Lone Star/Montgomery County 

Water Efficiency Network, Water IQ, Serve Water On Request Only, and the Home Water 

Works. 

A visit to the Districtôs new headquarters is all that is required to realize the commitment of the 

District to rainwater harvesting. The entire comprehensive water conservation demonstration 

facility was designed as a demonstration to the citizens of Montgomery County of the positive 

benefits of rainwater harvesting in reducing water consumption from the Gulf Coast Aquifer. The 

design and subsequent construction of the various rainwater harvesting and water conservation 

techniques integrated into the new District headquarters have not only caught the attention of 

local residents, but recently, the District was awarded the 2012 Texas Rain Catcher Award from 

the Texas Water Development Board for the innovation demonstrated by the design of the new 

comprehensive water conservation demonstration facility.  

After review by the Board of Directors, the General Manager, and the Districtôs technical 

consultants, it has been determined that recharge enhancement, 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 

programs in which to participate, and probable lack of effectiveness of these programs, due to the 

climate, hydrogeology, and physiography of the District. 

Objective 8.1 
The District seeks to promote water conservation through an active water conservation awareness 

program. As part of this program, the District will maintain links to recognized water 

conservation awareness programs such as the Gulf Coast/Montgomery County Water Efficiency 

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

Districtôs website. 

Performance Standard 8.1 
Links to at least one of the water conservation awareness programs such as the Gulf 

Coast/Montgomery County Water Efficiency Network, Water IQ, Serve Water On Request Only, 

and the Home Water Works programs will be provided on the Districtôs website and noted in the 

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

Objective 8.2 
Educational materials specific to rainwater harvesting have been developed to highlight the 

various water conservation techniques that 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 and review for potential use in homes and businesses in Montgomery County. 

Performance Standard 8.2 
Information on the Districtôs new headquarters and rainwater harvesting capabilities will be made 

available during business hours for use by visitors to the facilities. A summary of this educational 
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opportunity will be included in the Annual Report submitted by the General Manager to the Board 

of Directors of the District 

Objective 8.3 
The District has recently added an important new tool at its comprehensive water conservation 

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 

Evapotranspiration (ñETò) number to help residents use their 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 program to enable commercial and residential ñusersò 

to regulate their irrigation system controllers so that they deliver only the amount of water 

necessary. Current measurements of ET will be maintained on the Districtôs website. 

Performance Standard 8.3 
Current measurements of ET will continue to be maintained on the Districtôs website throughout 

the active growing season each year and noted in the Annual Report submitted by the General 

Manager to the Board of Directors of the District. 

Groundwater Resources of Montgomery County  

The principal source of useable groundwater in Montgomery County is the Gulf Coast Aquifer. 

The Gulf Coast Aquifer consists of four subdivisions, three of which are water-bearing and 

recognized as aquifers in their own right: the Chicot Aquifer, the Evangeline Aquifer, and the 

Jasper Aquifer. The Burkeville Confining Zone separates the Evangeline and Jasper aquifers. 

Although publications such as the Oden and Truini (2013)11  also include portions of the 

Catahoula Sandstone as part of the Gulf Coast Aquifer, for regulatory purposes the District 

considers the Catahoula Sandstone to be a separate hydrogeologic system (the Catahoula 

Confining System) and manages it accordingly.   

The water-bearing subdivisions of the Gulf Coast Aquifer consists of semi-consolidated or 

unconsolidated sands with interbedded clays from one or more geologic formations. Clay zones 

may separate the water-bearing zones in each subdivision of the Gulf Coast Aquifer. The 

Burkeville Confining Zone is the largest of the clay zones separating water-bearing units in the 

Gulf Coast Aquifer. In some areas, however, this subdivision consists of clay with interbedded 

sands that allow the passage of water. The Chicot Aquifer is the youngest of the Gulf Coast 

Aquifer subdivisions, followed by the Evangeline Aquifer and the Burkeville Confining Zone. 

The Jasper Aquifer is the oldest of the Gulf Coast Aquifer subdivisions located in the District (see 

Table 3 and Figure 4).  

Each of these Gulf Coast Aquifer subdivisions occurs in outcrop in Montgomery County. The 

outcrop pattern is a series of 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. 

                                                 

11 Oden, T. D., and Truini, M., 2013, Estimated rates of groundwater recharge to the Chicot, Evangeline, and Jasper aquifers 

by using environmental tracers in Montgomery and adjacent counties, Texas, 2008 and 2011: U. S. Geological Survey, 

Scientific Investigations Report No. 2013-5024, 49 p.  
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The geologic structure of the Gulf Coast Aquifer 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 Coast Aquifer generally thicken towards the coast in the down-dip direction. 

The rate of dip, measured in feet per mile, increases with depth below land surface. The base of 

the Chicot Aquifer dips at approximately 10 feet per mile, while the rate of dip for the Catahoula 

Sand below the Jasper Aquifer is approximately 90 feet per mile. The increased rate of dip with 

depth is caused by the thickening of geologic units towards the coast. 12  

System Series Geologic Unit Hydrologic Unit 

Quaternary 

Holocene Alluvium 

Chicot Aquifer Pleistocene 
Beaumont Clay 

Lissie/Alta Loma 

Tertiary 

Pliocene Willis Sand 

Miocene 

Goliad Sand 
Evangeline 

Aquifer 

Fleming 

Formation 

(Legarto) 

Burkeville 

Confining Unit 

Fleming 

Formation 

(Oakville) 

Jasper Aquifer 

Oligocene 
Catahoula 

Sandstone 
Catahoula Aquifer 

 

Table 3 ï Geologic and Hydrologic Units of the Gulf Coast Aquifer in Montgomery County (as 

modified from Baker (1979)13 and Young and others (2012)14). 

                                                 

12 Popkin, B. P., 1971, Groundwater resources of Montgomery County, Texas: Texas Water Development Board Report 136, 

143 pg. 
13 Baker, E. T., Jr., 1979, Stratigraphic and hydrogeologic framework of part of the Coastal Plain of Texas: Texas Department 

of Water Resources Report 236, 43 p. 
14 Young, S.C, Ewing, T, Hamlin, S., Baker, E., and Lupton, D., 2012. Final Report: Updating 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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Figure 4 ï Geologic cross section of the Gulf Coast Aquifer in the area of Montgomery County 

(as modified from Baker (1979)13 and Oden and Truini (2013) 11). 

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 feet above mean sea level in 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 Caney creeks.  Secondary drainage which is roughly west to east is principally by 

Lake and Spring creeks. The primary drainage is controlled by the southeasterly slope of the land 

surface while the secondary drainage is controlled to a large extent by the occurrence 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 the TWDBôs Water Use Survey, for which results are presented in the TWDB 

Water Use Database, was utilized. Table 4 and Figures 5 and 6 present summary information 

regarding groundwater use in Montgomery County from 2006 through 2010.  Over this period, 

groundwater use represents from 95.4 percent in 2006 to 94.8 percent in 2010 of total water use in 

Montgomery County. The rapidly changing demography of Montgomery County is well 

illustrated by Figures 5 and 6. Total water use has increased by more than a factor of six from 

13,137 acre-feet in 1974 to 83,994 acre-feet in 2010, with the vast majority of groundwater use 

going to the municipal water use sector. For a more detailed breakdown of historical water use, by 

year, and by sector, as required by Texas Water Code Section 36.1071(e)(3)(b), please refer to 

Appendix B. 

2006 64,323 3,096 67,419

2007 73,812 2,434 76,246

2008 69,164 3,018 72,182

2009 72,841 4,791 77,632

2010 79,654 4,340 83,994

Total Surface 

Water Use

Total 

Water Use
Year

Total 

Groundwater Use

 

 

Table 4 ï Water use in Montgomery County from 2006 ï 2010, in acre-feet per year (AFY), (from 

the TWDB Water Use Database). 
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Figure 5 ï Water use trends in Montgomery County from 1974 ï 2010, in AFY (from the TWDB 

Water Use Database). 
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Figure 6 ï Water use by sector in Montgomery County from 1974 to 2010, in AFY (from TWDB 

Water Use Database). 

Water Budgets for Lone Star Groundwater Conservation District 

Fundamental to the management of groundwater resources is an understanding of the water 

budgets 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 presented.  Over 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 the Texas GAM Program (Table 

5). Specifically, this information relative to Montgomery County was provided in GAM Run 13-

00715 (see Appendix C for entire report) and GAM Run 11-01216 (see Appendix E for entire 

report). These estimates of the movement of groundwater into 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 ñCatahoula Formation portion of the Gulf Coastò into underlying units, for regulatory 

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.   

                                                 

15 Kohlrenken, W., 2013, GAM Run 13-007: Lone Star Groundwater Conservation District Management Plan: Texas Water 

Development Board, 9p 
16 Shi, J., 2012, GAM Run 11-012: Modeled water budget for the Gulf Coast Aquifer in Montgomery County: Texas Water 

Development Board, 36 p. 
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Management Plan Requirement Aquifer
Result

(acre-feet per year)

Estimated annual amount of recharge 

from precipitation to the district

Gulf Coast Aquifer 30,913

Estimated annual volume of water that 

discharges from the aquifer to springs 

and any surface water body including 

lakes, streams, and rivers

Gulf Coast Aquifer 882

Estimated annual volume of flow into 

the district within each aquifer in the 

district

Gulf Coast Aquifer 19,159

Estimated annual volume of flow out of 

the district within each aquifer in the 

district

Gulf Coast Aquifer 61,787

Estimated net annual volume of flow 

between each aquifer in the district

From the Catahoula 

Formation portion of the 

Gulf Coast into underlying 

units

599
*

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

Table ï 5 Water budget estimates provided by the TWDB in GAM Run 13-007. 

Projected Surface 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 long-range (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 developed for a wide variety of water user groups. To ensure that groundwater 

conservation districts consider the comprehensive nature of the water supply landscape during 

development of their management plans, consideration of the planning estimates listed above are 

included herein. 

The estimates of projected surface water supplies are taken from the 2012 State Water Plan.  

Summary information on projected surface water supplies are included in Table 6 and also 

included in Appendix B17. The primary surface water supply in Montgomery County is Lake 

Conroe, which currently supplies 8,721 acre-feet per year, and some limited local stock tanks for 

livestock which is estimated to provide 510 acre-feet 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 be in place. As a result, the yield of the 

ongoing San Jacinto River Authority surface water project is not accounted for under ñwater 

suppliesò in the planning process. .  

                                                 

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

Texas Water Development Board, 18 p.  
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Water User Group Source Name 2010 through 2060

Irrigation Lake Conroe 880

Livestock Livestock Local Supply 510

Steam Electric Power Lake Conroe 7,841

9,231Total  

Table 6 ï Estimates of projected surface water supplies in Montgomery 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 basis for the 50-year planning horizon. A 

summary of water demand projections for Montgomery County is included in Table 7 and 

provided in detail in Appendix B. The demographic outlook for Montgomery County is one of 

growth and opportunity. Recently released population projections for Montgomery County, to be 

utilized in the next round of regional water planning (2020 ï 2070), estimates an increase in the 

population from 455,746 in the 2010 census to 1,946,063 in 2070, equating to a 427 percent 

increase in population.18   This increase in population, along with the associated increases in 

industrial and other water demands, increases water demands from 83,018 acre-feet per year in 

2010 to 240,475 acre-feet per year in 2060, or an approximate 290 percent increase.  

 

Year 2010 2020 2030 2040 2050 2060

Montgomery 

County
83,018 110,901 135,888 162,727 198,439 240,475

Projected Total Demand for Water

 

Table 7 ï Projected total water demands for Montgomery County included in the 2012 State 

Water Plan. 

 

Projected Water Supply Needs in Montgomery County 

During the Texas regional water planning process, after projections of water supply and water 

demands have ben quantified, the need for additional water supplies is determined on a water user 

group basis and a wholesale water supply basis. The difference in projections between demands 

and supplies is illustrated in Figure 7 below. Estimates of water supply needs for water user 

groups in Montgomery County are summarized in Table 8 below and provided in detail in 

Appendix B. Estimates of projected needs are from the 2012 State Water Plan. The increase in 

projected water supply needs in Montgomery County from 17,728 acre-feet per year in 2010 to 

165,162 acre-feet per year in 2060 represents a truly remarkable increase in water supply needs in 

Montgomery County. 

                                                 

18 Draft populations for Montgomery County from 2010 ï 2070 obtained from the Texas Water Development Board Water 

Planning website at http://www.twdb.texas.gov/waterplanning/data/projections/2017/demandproj.asp 

 

http://www.twdb.texas.gov/waterplanning/data/projections/2017/demandproj.asp
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Year 2010 2020 2030 2040 2050 2060

Montgo

mery 

County

-17,728 -47,619 -69,513 -81,350 -120,398 -165,162

Projected Water Supply Needs

 

Table 8 ï Water supply needs in the 2012 State Water Plan for Montgomery County.  
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Figure 7 ï Comparison of water supply demands and supplies in Montgomery County reported in 

the 2012 State Water Plan. 

Water Management Strategies Recommended to Meet Water Supply Needs in 

Montgomery County 

To meet the needs of water user groups in the Montgomery County, the 2012 State Water Plan 

includes a variety of water management strategies that, when implemented, will meet the 

projected water supply needs. For a complete list of water management strategies see Appendix 

B. Important water management strategies included in the 2012 State Water Plan for Montgomery 

County include water conservation, San Jacinto River Authority Water Resources Assessment 

Plan, wastewater reuse, the Lake Livingston/Wallisville Reservoir project, and interim expanded 

use of groundwater. 

Actions, Procedures, Performance, and Avoidance Necessary to 

Effectuate the Management Plan 

In order to achieve the goals, management objectives, and performance standards 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) the General Manager routinely meets with staff to track 

progress on the various goals, management objectives and performance standards adopted in this 

management plan, and (b) on an annual basis, the General Manager prepares and submits an 

annual report documenting progress made towards implementation of the management plan to the 

Board of Directors for their review and approval.  In addition, the Districtôs staff reviews District 

Rules to ensure that all provisions necessary to implement the management plan are contained in 
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the rules. The rules are reviewed annually and on an as needed basis. The District Board of 

Directors will make revisions to the rules as needed to manage and conserve 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 District website at www.lonestargcd.org. The District will 

encourage cooperation and coordination in the implementation of this plan. All operations and 

activities of the District will be performed in a manner that best encourages cooperation with the 

appropriate state, regional, or local water entity.  

 

  

http://www.lonestargcd.org/


 

28 
 

Appendix A - Groundwater Conservation District Management Plan 

Checklist from the Texas Water Development Board  
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Texas Water Development Board 
Groundwater Conservation District Management Plan Checklist, effective December 6, 2012 

District name:   
Official review   Pre-review  

 
Reviewing staff: 

Date plan received: October 8, 2013 

Date plan reviewed: 

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

 
 

 
Citation 

of rule 

 

 
Citation 

of statute 

 
Present in plan 

and 

administratively 

complete 

 

 
Source 

of data 

Evidence 

that best 

available 

data was 

used 

 
 

Notes 

Is a paper hard copy of the plan available? 31 TAC 

§356.53(a)(1) 
   

Yes 

Is an electronic copy of the plan available? 31 TAC 

§356.53(a)(2) 
  

Yes 

1. Is an estimate of the modeled available groundwater 

in the District based on the desired future condition 

established under Section 36.108 included? 

 
 
31 TAC 

§356.52(a)(5)(A) 

 
 
TWC 

§36.1071(e)(3)(A) 

   p.11-12 

2. Is an estimate of the amount of groundwater being used 

within the District on an annual basis for at least the most 

recent five years included? 

 
31 TAC 

§356.52(a)(5)(B); 

§356.10(2) 

 

 
TWC 

§36.1071(e)(3)(B) 

   p.22 

 

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 recharge, 

precipitation, if any, to the groundwater resources wi 

the District included? 

from  
31 TAC 

§356.52(a)(5)(C) 

 
TWC 

§36.1071(e)(3)(C) 

   p.24 

thin 

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

annual volume of water that discharges from the aquifer  

to springs and any surface water bodies, including lakes, 

streams and rivers, included? 

 
 
31 TAC 

§356.52(a)(5)(D) 

 
 
TWC 

§36.1071(e)(3)(D) 

   p.24 

5. Is an estimate of the annual volume of flow 

 
a) into the District within each aquifer, 

 
b) out of the District within each aquifer, 

 
c) and between aquifers in the District, 

 

 
if a groundwater availability model is available, included? 

 
 
 
 
31 TAC 

§356.52(a)(5)(E) 

 
 
 
 
TWC 

§36.1071(e)(3)(E) 

  
   p.24 

   p.24 

   p.24 

  

6. Is an estimate of the projected surface water supply  

within the District according to the most recently adopted 

state water plan included? 

 
31 TAC 

§356.52(a)(5)(F) 

 
TWC 

§36.1071(e)(3)(F) 

   p.24-25, Appendix B 

7. Is an estimate of the projected total demand for water 

within the District according to the most recently adopted 

state water plan included? 

 
31 TAC 

§356.52(a)(5)(G) 

 
TWC 

§36.1071(e)(3)(G) 

   p. 25, Appendix B 

8. Did the District consider and include the water supply 

needs from the adopted state water plan? 
  

TWC 

§36.1071(e)(4) 

   p.25-26, Appendix B 

9. Did the District consider and include the water  

management strategies from the adopted state water 

plan? 

  
TWC 

§36.1071(e)(4) 

   p.26, Appendix B 

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

groundwater supplies in the district 

 
31 TAC 

§356.52(a)(4) 
   p.5 

11. Are the actions, procedures, performance, and 

avoidance necessary to effectuate the management 

plan, including specifications and proposed rules, all 

specified in as much detail as possible, included in the 

plan? 

  
 
 
TWC 

§36.1071(e)(2) 

 p.26 

12. Was evidence that the plan was adopted, after  

notice and hearing, included?  Evidence includes the 

posted agenda, meeting minutes, and copies of the 

notice printed in the newspaper(s) and/or copies of 

certified receipts from the county courthouse(s). 

 

 
 
31 TAC 

§356.53(a)(3) 

 
 

 
TWC §36.1071(a) 

 Appendix G 

p. 122 

13. Was evidence that, following notice and hearing, the 

District coordinated in the development of its 

management plan with regional surface water 

management entities? 

 
 
31 TAC 

§356.51 

 

 
 
TWC §36.1071(a) 

 Appendix H 

p. 129 

14. Has any available site-specific information been 

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  

(E) ? 

 

 
 
 
31 TAC 

§356.52(c) 

 
 
 

 
TWC §36.1071(h) 

 p.NA 
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Mark an affirmative  response with YES Mark a 

negative response with NO 

Mark a non-applicable checklist item with N/A 



  

31 
 

 

 
 

Management goals required 

to be addressed unless declared 

not applicable 

Management 

goal (time-

based and 

quantifiable) 

31 TAC §356.51 

Methodology 

for tracking 

progress 
31TAC §356.52(a)(4) 

Management 

objective(s) 
(specific and 

time-based 

statements 

of future 

outcomes) 

31 TAC §356.52 

(a)(2) 

Performance 

standard(s) 
(measures used 

to evaluate the 

effectiveness of 

district activities) 

31 TAC §356.52 

(a)(3) 

 

 
 
 

Notes 

Providing the most efficient use of 

groundwater 

31 TAC 356.52(a)(1)(A); 

TWC §36.1071(a)(1) 

15) 16) 17) 18) p.13 

Controlling and preventing waste of 

groundwater 

31 TAC 356.52(a)(1)(B); 

TWC §36.1071(a)(2) 

19) 20) 21) 22) p.14 

Controlling and preventing subsidence 

31 TAC 356.52(a)(1)(C); 

TWC §36.1071(a)(3) 

23) 24) 25) 26) p.15 

Addressing conjunctive surface water 

management issues 

31 TAC 356.52(a)(1)(D); 

TWC §36.1071(a)(4) 

27) 28) 29) 30) p.16 

Addressing natural resource issues 

that impact the use and availability of 

groundwater and which are impacted 

by the use of groundwater 

31 TAC 356.52(a)(1)(E); 

TWC §36.1071(a)(5) 

31) 32) 33) 34) p.17 

Addressing drought conditions 

31 TAC 356.52(a)(1)(F); 

TWC §36.1071(a)(6) 

35) 36) 37) 38) p.17 

Addressing 

 
a)  conservation, 

 

 
 

b) recharge enhancement, 

c) rainwater harvesting, 

d) precipitation 

enhancement, and 

 

 
e) brush control 

 

 
where appropriate and cost effective 

31 TAC 356.52(a)(1)(G); 

TWC §36.1071(a)(7) 

39) 40) 41) 42)  
39a) 40a) 41a) 42a) p.18 

39b) 40b) 41b) 42b) p.NA 

39c) 40c) 41c) 42c) p.18 

39d) 40d) 41d) 42d) p.NA 

39e) 40e) 41e) 42e) p.NA 

     

Addressing the desired future 

conditions established under 

TWC §36.108. 

31 TAC 356.52(a)(1)(H); 

TWC §36.1071(a)(8) 

43) 44) 45) 46) p.10 

Does the plan identify the performance 

standards and management objectives 

for effecting the plan? 

31 TAC §356.52(a)(2)&(3); 

TWC §36.1071(e)(1) 

 47) 48) Yes 

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 
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Appendix B - Estimated Historical Water Use and 2012 State Water Plan 

Datasets for Lone Star Groundwater Conservation District - Provided by 

the Texas Water Development Board 
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Appendix C - GAM Run 13-007: Lone Star Groundwater Conservation 

District Management Plan
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Appendix D Modeled Available Groundwater GAM Run 10-038 MAG for 

Groundwater Management Area 14
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