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LONE STAR GROUNDWATER CONSERVATION DISTRICT 
GROUNDWATER MANAGEMENT PLAN 

 
1. DISTRICT MISSION  
 
The Lone Star Groundwater Conservation District (the “District”) is committed to providing a 
regulatory program that encourages the best conservation and development practices for the 
groundwater resources of Montgomery County.  The District will serve the public interest as 
outlined in Section 59, Article XVI, Texas Constitution by developing, promoting, and 
implementing water conservation, augmentation, and management strategies to both conserve and 
utilize groundwater resources for the benefit of the citizens, economy, and environment of 
Montgomery County. The District’s mission includes honoring and protecting private property 
rights by affording an opportunity for a fair share to every owner of each common, subsurface 
reservoir underlying, in whole or in part, in Montgomery County as authorized under state law.  
The District will protect both public and private interests through programs designed for the 
conservation, preservation, protection, recharging, and prevention of waste of groundwater, and 
by adopting and enforcing rules as authorized by Chapter 36 of the Texas Water Code (“Chapter 
36”) and consistent with state law.  The District will adopt and enforce fair and impartial rules 
including requiring permits for wells and production, imposing spacing requirements, regulating 
production, requiring metered production and reporting of non-exempt wells, establishing aquifer 
management standards, creating and maintaining aquifer monitoring programs, encouraging 
conservation, and/or making appropriate adjustments to allowable and permitted production, as 
warranted, to achieve aquifer management standards over the long-term.  The District also believes 
the intelligence and independent decision making of each groundwater owner and water user are 
integral to the long-term success of the District’s mission.  To assist these stakeholders, the District 
will work diligently to collect data, perform analyses, and report groundwater conditions and 
regulatory policy so each stakeholder can make independent and informed decisions that support 
their interests.  The Board of Directors of the District believes it is in this collective manner 
whereby the future of Montgomery County is best served.    
   
2. TIME PERIOD OF THIS PLAN 
 
This management plan will remain in effect from the date of approval by the Executive 
Administrator at the Texas Water Development Board (“TWDB”) until the Plan is readopted.  In 
accordance with Chapter 36, the District’s management plan shall be reviewed annually and 
readopted with or without revisions at least once every five years. 
 
3. DISTRICT INFORMATION 
 
In 2001, the creation of the District was authorized by the 77th Texas Legislature through House 
Bill 2362,1 and was confirmed by the voters of Montgomery County on November 6, 2001.  The 
District does not have the power to tax and receives all of its revenue from water use fees.  The 
District’s original management plan was adopted on October 14, 2003, and submitted to the 
TWDB within two years of the confirmation election, and then amended and re-adopted on 

                                                 
1 Chapter 1321, Acts of the 77th Legislature, Regular Session, 2001. 
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October 14, 2008 and November 12, 2013.  As such, this update to the District’s management plan 
represents the fourth management plan since creation of the District in 2001.   
 
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 1,077 square miles. 
 
 

 
Figure 1 – District State location map. 
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Figure 2 – Detailed location map of the District. 
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4. ELECTION OF BOARD 
 
Due to the passage of House Bill 1982 by the 85th Texas Legislature (Regular Session) in 2017, 
the District’s Board of Directors changed from a nine member appointed board to a seven-member 
elected board.  Four of the directors are elected from each of the four county commissioners 
precincts by the voters of the applicable precinct (Place Nos. 1-4), one director is elected by the 
voters at large (Place No. 5), one director is elected from the City of Conroe by the voters of the 
municipality (Place No. 6), and one director is elected from the Woodlands Townships by the 
voters of that township (Place No. 7). The first election under the new board structure was held on 
November 6, 2018, and the newly elected Board was sworn in to office on November 16, 2018.  
Permanent directors serve staggered four-year terms.  Directors of Place Nos. 1, 5, and 6 shall 
serve a two-year term ending on December 1, 2020, and the Directors of Place Numbers 2, 3, 4, 
and 7 shall serve a four-year term ending on December 1, 2022.  A director may not serve more 
than three full terms. The initial two-year terms of the Directors of Place Nos. 1, 5, and 6 do not 
count toward the three full term limitation.  
 
5. GROUNDWATER RESOURCES OF MONTGOMERY COUNTY  
 
In Montgomery County, the groundwater resources include the Gulf Coast aquifer system and the 
Catahoula Sandstone.  The Gulf Coast aquifer system consists of the Chicot Aquifer, the 
Evangeline Aquifer, the Burkeville confining unit, and the Jasper Aquifer.  Although publications 
such as the Oden and Truini (2013)2 also include portions of the Catahoula Sandstone as part of 
the Gulf Coast aquifer system, for regulatory purposes the District considers the Catahoula 
Sandstone to be a separate hydrogeologic system (the Catahoula confining system) and manages 
it accordingly.   
 

Table 1 – Geologic and Hydrologic Units of the Gulf Coast Aquifer in 
Montgomery County (as modified from Baker (1979)3 and Young and others 
(2012)4). 
 

    Series Geologic Unit Hydrologic Unit 

Quaternary 
Holocene Alluvium 

Chicot Aquifer Pleistocene Beaumont Clay 
Lissie/Alta Loma 

Tertiary Pliocene Willis Sand 

                                                 
2 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.  
3 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. 
4 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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Miocene 

Goliad Sand Evangeline 
Aquifer 

Fleming 
Formation 
(Lagarto) 

Burkeville 
Confining Unit 

Fleming 
Formation 
(Oakville) 

Jasper Aquifer 

Oligocene Catahoula 
Sandstone Catahoula Aquifer 

 
The water-bearing units of the Gulf Coast aquifer system support the majority of groundwater 
production use in Montgomery County.  These water-bearing units consist of semi-consolidated 
or unconsolidated sands with interbedded silts and clays.  The Burkeville confining unit is a 
relatively thick clay zone that separates the Evangeline aquifer from the Jasper aquifer. 
 
The geologic structure of the Gulf Coast aquifer system 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 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 mile5.  The increased formation dip with depth is caused by 
the relative location of the continental shelf during the respective depositional period of each 
geologic unit.   
 

                                                 
5 Popkin, B. P., 1971, Groundwater resources of Montgomery County, Texas: Texas Water Development Board 
Report 136, 143 p. 
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Figure 3 – 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) 1). 

 
The topography in the District varies 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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6. MANAGEMENT AND MONITORING OF GROUNDWATER RESOURCES  
 

The Texas Legislature has established that groundwater conservation districts, such as the District, 
are the state’s 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 
groundwater conservation districts will manage groundwater resources through rules developed 
and implemented in accordance with Chapter 36. 
 
In addition to the statutory authority provided to groundwater conservation 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 “the District Act”).  The District has the rights and responsibilities 
provided for in Chapter 36, the District Act, and 31 Texas Administrative Code Chapter 356, 
including the rulemaking authority to implement the policies and procedures needed to manage 
the groundwater resources of Montgomery County. 
 
As outlined in the District’s approved 2013 Management Plan on pp. 6-9, the District previously 
adopted and implemented a multi-phased regulatory plan known as the District’s Regulatory Plan 
(“DRP”).  The DRP was designed to require a comprehensive conversion effort to reduce total 
annual groundwater production within Montgomery County to a level not to exceed 64,000 acre-
feet of groundwater per year for the Gulf Coast Aquifer (see also “Desired Future Conditions” 
section immediately below for more information on the corresponding DFC associated with the 
64,000 acre-feet per year).  Under Phase IIA and IIB of the DRP, certain specified large volume 
groundwater users (“LVGUs”) were required to reduce groundwater production by thirty percent 
(30%) of their Total Qualifying Demand and submit a Groundwater Reduction Plan (“GRP”) to 
meet the conversion obligations.  In August 2015, the District, the General Manager and then 
directors were sued by the City of Conroe, Quadvest, LP, and other investor-owned utilities 
(collectively, “Plaintiffs”) over the validity of the regulations requiring LVGUs to reduce 
production by thirty-percent.  In September 2018, the 284th District Court in Montgomery County 
granted a partial summary judgment holding that Lone Star Groundwater Conservation District’s 
rule requiring a reduction in pumping by Large Volume Groundwater Users effective in 2016 is 
invalid and outside the District’s authority granted by the Legislature.  In January 2019, the District 
(by a unanimous vote of the newly elected board) entered into a Compromise and Settlement 
Agreement with the Plaintiffs to end the protracted litigation, which will result in a final judgment 
from the Court declaring the regulations void and unenforceable.   In order to comply with the 
final judgment, the District will strike the regulations from its rules and no longer manage the 
resources in accordance with those regulations.  After notice and hearing, the District will adopt 
new rule(s) to address the void and unenforceable regulations. 
 
The District will evaluate and monitor groundwater conditions and regulate production consistent 
with this plan and the District Rules. Production will be regulated, as needed, to conserve 
groundwater, and protect groundwater users, in a manner not to unnecessarily and adversely limit 
production or impact the economic viability of the public, landowners and private groundwater 
users. In consideration of the importance of groundwater to the economy and culture of the District, 
the District will identify and engage in activities and practices that will permit groundwater 
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production and, as appropriate, protect the aquifer and groundwater in accordance with this 
Management Plan and the District’s rules.  
 

The District will adopt rules to regulate groundwater withdrawals by means of well spacing and 
production limits, as authorized in Chapter 36.116, as appropriate to implement this Plan. In 
issuing new permits or amending existing permits, the District will manage total groundwater 
production on a long-term basis to achieve an applicable desired future condition.   

The District will maintain a monitoring well and subsidence station network that will be used by 
the District to monitor aquifer conditions over time.  The District encourages well owners to 
volunteer wells to be used as part of the monitoring network. The District will accept wells into, 
or replace an existing well in, the monitoring network. The selection process will consider the well 
proximity to other monitoring wells, to permitted and exempt wells, to streams, and to geographic 
and political boundaries. If no suitable well locations can be found to meet the monitoring 
objectives in a specific aquifer, the District may evaluate the benefits of converting an oil and gas 
well to a water well, drilling and installing a new well, or using modeled or estimated water levels 
for that area until such time as a suitable well can be obtained for monitoring. The monitoring of 
the wells will be performed under the direction of the general manager, by trained personnel, using 
a standard operating procedure adopted by the District. The District may coordinate with the 
neighboring groundwater conservation districts and subsidence districts for the purpose of 
supplementing its monitoring data and for improving the consistency in the collection, 
management, and analysis of hydrogeological data in GMA 14.  
 
The District will make a regular assessment of water supply and groundwater storage conditions 
and will report those conditions, as appropriate, in public meetings of the Board or public 
announcements. The District will undertake investigations, and cooperate with third-party 
investigations, of the groundwater resources within the District, and the results of the 
investigations will be made available to the public upon being presented at a meeting of the Board.  
 
7. DESIRED FUTURE CONDITIONS & MODELED AVAILABLE GROUNDWATER 
 
During the second round of joint planning with GMA 14, the District’s prior Board of Directors 
adopted DFCs for the Gulf Coast Aquifer on August 9, 2016 as follows:   
 

• From estimated year 2009 conditions, the average draw down of 
the Chicot Aquifer in Montgomery County should not exceed 
approximately 26 feet after 61 years; 

• From estimated year 2009 conditions, the average draw down of 
the Evangeline Aquifer in Montgomery County should not exceed 
approximately -4 feet after 61 years; 

• From estimated year 2009 conditions, the average draw down of 
the Burkeville confining unit in Montgomery County should not 
exceed approximately -4 feet after 61 years; 

• From estimated year 2009 conditions, the average draw down of 
the Jasper Aquifer in Montgomery County should not exceed 
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approximately 34 feet after 61 years; and 
• The Board also adopts as applicable to Lone Star the aquifer-wide 

scale average draw down numbers within GMA 14 for the Chicot 
Aquifer, Evangeline Aquifer, Burkeville confining unit, and the 
Jasper Aquifer as specifically set forth in the attached Resolution 
for the Approval of Desired Future Conditions for All Aquifers in 
Groundwater Management Area 14 (Attachment A). 

 
Shortly after adoption, the District received two separate petitions challenging the reasonableness 
of the above referenced DFCs.  The first petition was filed by the Cities of Conroe and Magnolia 
on December 2, 2016.  The TWDB received a copy of this petition on December 12, 2016.  The 
second petition, filed by Quadvest, L.P., was received by the District on December 6, 2016, and 
by the TWDB on December 14, 2016.  The District contracted with the State Office of 
Administrative Hearings (“SOAH”) to conduct a consolidated contested case hearing requested by 
the petitioners, and submitted copies of the petitions to the Office.  The TWDB prepared a 
scientific and technical analysis of the desired future conditions and delivered their report to the 
SOAH Judge Casey Bell on April 10, 2017.   
 
In October 2017, the District’s prior Board of Directors received the results of the three-year 
Strategic Water Resources Planning Study (the “Planning Study”) conducted by LBG-Guyton 
Associates that it was commissioned to do in October 2014.  As a result of the  Planning Study, on 
October 10, 2017, the District’s prior Board of Directors unanimously adopted 1) increased 
pumping levels (from 64,000 acre-feet per year to 100,000 acre-feet per year through 2070) and 
resulting aquifer conditions included in what is referred to as groundwater availability model “Run 
D” from the final report for Task 3 of the Planning Study as the District’s recommended model 
scenario; and 2) recommended that the District’s General Manager and consultants present the 
results of the Strategic Water Resources Planning Study, including the District Board’s 
recommendation for Run D, to the district representatives of Groundwater Management Area 14 
(“GMA 14”) with a request that Run D be considered in the joint planning process as either an 
amendment to the DFCs previously adopted in 2016 or as a new proposal.   
 
On November 6, 2017, the District’s prior Board of Directors entered into a settlement agreement 
and an Agreed Proposal for Decision with the Cities of Conroe and Magnolia, Texas ending the 
contested case hearing on the reasonableness of the District DFCs.  The Agreed Proposal for 
Decision prepared by Administrative Law Judge Casey A. Bell, included three specific Findings 
of Fact.  The first was a finding consistent with the District’s actions approved on October 10, 
2017 regarding the Strategic Water Resources Planning Study.  The second finding included the 
sentence: “Based on results of the Strategic Water Resources Planning Study and the District’s 
Board of Directors actions, the District’s Board of Directors changed its policy goal to move away 
from ‘sustainability,’ which is one of the primary bases for the DFCs that are the subject of the 
petitions in this proceeding, to a groundwater management policy and goal that allows measured 
aquifer level declines over time.”  The third finding of fact states: “Because the District Board of 
Directors has changed its policy goal for aquifer management as set forth above and has already 
voted unanimously to pursue changes to the DFCs that are the subject of the DFC appeal, those 
DFCs are no longer reasonable.” 
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 On November 6, 2017, the District signed a Final Order adopting in full Judge Bell’s Proposal for 
Decision and declaring the DFCs no longer reasonable.  The District order instructed the General 
Manager to transmit a copy of the Final Order to all groundwater conservation districts comprising 
Groundwater Management Area 14 (“GMA 14”) and convey to those districts the Board of 
Directors’ request that GMA 14 promptly convene as required by Texas Water Code 36.1083(p) 
& (q) to begin the process of adopting new or amended Desired Future Conditions applicable to 
the District. 
 
The District then submitted a request on November 20, 2017, to GMA 14 seeking a change in the 
DFCs for the aquifers to be consistent with the aquifer conditions as modeled in the “Run D” 
scenario approved by the prior Board of Directors.  On December 8, 2017, the voting district 
representatives of GMA 14, unanimously approved taking up “Run D” for formal consideration as 
new DFCs for the third five-year joint planning cycle of DFCs, but would not support a more 
surgical approach to amend only the District’s second-cycle DFCs.  At least one representative 
voiced concern that a change in the DFC for Lone Star would, by necessity, require new DFCs to 
be adopted for their district, as well.  This would require a full rework of the necessary explanatory 
report.  The District continued to work with the GMA 14 district representatives in early 2018 to 
request that they take up the “Run D” request only as an amendment to the second-cycle DFCs on 
an expedited basis.  On March 27, 2018, the GMA 14 district representatives voted down a motion 
to consider “Run D” only as an amendment to the second-cycle DFCs, but unanimously approved 
“Run D” for formal consideration both (1) in response to the District’s request from the appeal of 
the second joint planning cycle DFCs, and (2) to develop the third cycle DFCs.   
 
After the newly elected board took office, it prepared a statement to GMA 14 on the status of the 
District’s DFCs, which included considering defining a common reservoir. The Board no longer 
supports Run D for the third round of planning.  At the time of the adoption of this District 
Management Plan, GMA 14 has begun initial studies of the nine statutory factors the district 
representatives are statutorily required to consider before adopting new DFCs for the third 
planning cycle. Under the current schedule, GMA 14 will have proposed DFCs for adoption by 
May 1, 2021. 
 
Given these circumstances, the DFCs that apply to the District remain unresolved.  Thus, no 
reasonable DFCs are available for inclusion into this Management Plan.  When the District and 
GMA 14 successfully adopt DFCs that are deemed reasonable, then the District will update this 
plan. 
 
Similarly, Section 36.1071(e)(3) requires a management plan to include an estimate of the modeled 
available groundwater in the district based on the desired future conditions established under 
Section 36.108.  On December 15, 2016, the Texas Water Development Board issued the report 
GAM Run 16-024 MAG, which included the modeled available groundwater specific to the 
District DFCs that were later ruled unreasonable.  The modeled available groundwater associated 
with GAM Run 16-024 MAG for the District is in Table 1 in Appendix D.  The TWDB has not 
issued a subsequent report reflective of the District Order in the DFC Petition Hearing.  Because 
the modeled available groundwater in the district is to be based on the desired future conditions 
established under the joint planning process, and the District, at present, is working with GMA 14 
to adopt new DFCs applicable to the District, the District presently does not have a justifiable 
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value for the Modeled Available Groundwater for the District’s regulatory purpose.  Within sixty 
(60) days of the District and GMA 14 successfully adopting DFCs that are deemed reasonable, the 
District will forward those to the Executive Administrator for the purpose of setting the Modeled 
Available Groundwater for the District. 
 
8. ACTIONS, PROCEDURES, PERFORMANCE AND AVOIDANCE FOR PLAN 

IMPLEMENTATION 
 
The District will implement this plan and utilize it as a guide for the ongoing evaluation, and the 
planning and establishing, of priorities for all District conservation and regulatory activities. All 
programs, permits and related operations of the District, and any additional planning efforts in 
which the District may participate will be consistent with this plan.  
 
The District will adopt rules relating to the permitting of wells, the production and transport of 
groundwater and managing permitted production to achieve DFCs. The rules adopted by the 
District shall be adopted pursuant to Chapter 36 and provisions of this plan. All rules will be 
adhered to and enforced. The promulgation and enforcement of the rules will be based on metered 
production and other technical data recommended by competent professionals and accepted by the 
Board.  
 
The District shall treat all citizens equally. Citizens may apply to the District for a variance in 
enforcement of the rules on grounds of adverse economic effect or unique local conditions. In 
granting a variance to any rule, the Board shall consider the potential for adverse effect on adjacent 
landowners and the aquifer(s). The exercise of discretion by the Board shall not be construed as 
limiting the power of the Board. 
 
The District will endeavor to cooperate with other agencies in the implementation of this plan and 
the management of groundwater supplies within the District. All activities of the District will be 
undertaken in a spirit of cooperation and coordination with the appropriate state and regional 
agencies.  
 
9. METHODOLOGY FOR TRACKING DISTRICT PROGRESS IN ACHIEVING 

MANAGEMENT GOALS 
 
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 District’s staff reviews District Rules 
to ensure that all provisions necessary to implement the management plan are contained in the 
rules.  The rules are reviewed annually and on an an-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 Chapter 36 and other 
applicable laws are carried out.  A copy of this management plan and the District Rules may be 
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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. 
  
10. MANAGEMENT GOALS, OBJECTIVES, AND PERFORMANCE STANDARDS 
 
10.1. Efficient Use Of Groundwater 
 

Management Objectives: 
 

1. The District will maintain a monitoring well network to provide coverage across 
aquifers and measure water levels at least once every calendar year.  A written 
analysis of the water level measurements from the monitoring wells will be 
made available through a presentation to the Board of Directors at least once 
every three years. 
 

2. The District will continue to support the activities of the Gulf Coast / 
Montgomery County Water Efficiency Network, Water Wise Program, , and 
the Home Water Works, and maintain a technical library of information 
providing guidance on the efficient use of water. 

 
3. The District will provide educational leadership to citizens annually through at 

least one printed publication, such as a brochure, and/or public speaking at 
service organizations and public schools as provided for in the District’s public 
education program.  

 
4. 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.  

 
5. The District will maintain qualified staff and technical consultants necessary to 

execute and maintain the District’s 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 Standards: 

 
1. Maintain a monitoring well network and its criteria, and measure monitoring 

wells at least once every calendar year and perform site inspections as 
necessary.  
 

http://www.lonestargcd.org/
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2. Program updates, notification of monthly meetings and links to specific topics 
to improve efficiency will be posted on the District website at: 
https://www.lonestargcd.org 
 

3. The number of publications and speaking appearances by the District each year 
under the District’s public education program and as it reported in the Annual 
Report. 
 

4.  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.  

 
5. 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.  

 
 

 
10.2. Controlling and Preventing Waste of Groundwater 

 
Management Objectives: 
 

1.  The District operates a waste prevention outreach strategy that focuses on 
enhancing the use of the District’s website to provide resources 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 Conservation 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. 

 
2.   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 Standards: 
 

https://www.lonestargcd.org/
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1. The District provides and will routinely update the link on the District’s 
website to Best Management Practices, which includes helpful tips to control 
and prevent the waste of groundwater. 

 
2. 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.   

 
10.3. Controlling and Preventing Subsidence  

 
Management Objectives: 

 
1. 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 less than 1 foot has been measured 
at monitoring stations located in the southern portion of the District.   

 
2. Each year, the District shall participate in a joint conference with the 

neighboring groundwater conservation districts or subsidence districts focused 
on sharing information regarding subsidence and the control and prevention of 
subsidence through the regulation of groundwater production.   

 
3. Controlling and preventing subsidence will be addressed during the review and 

processing of permits as authorized in Chapter 36 and District Rules, and in 
setting desired future conditions for the common reservoirs. 

 
Performance Standards:  

 
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.   

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

the joint conference on subsidence  and included in an annual report to the 
District Board of Directors. 

 
  

 
10.4. Conjunctive Surface Water Management Issues  
 

Management Objectives:  
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1. Each year, the District’s designated representative will participate in the 
regional planning process by attending at least 75 percent of the Region H – 
Regional Water Planning Group meetings.   
 

2. The District will review the State Water Plan in Appendix B and coordinate 
with public water suppliers, other stakeholders and surface water management 
entities on conjunctive use. 

 
Performance Standards: 

 
1. The participation and attendance of the District’s 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.   
 

2. Each year the District will include a summary of the District’s review of the 
State Water Plan and meeting summaries on conjunctive use in the Annual 
Report to the Board of Directors of the District. 

 
10.5. Natural Resource Issues 
 

Management Objectives: 
 

1. 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 Standards: 

 
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.   
 

 
10.6. Drought Conditions  
 

The aquifers within the District are substantially resistant to depletion of storage during 
drought conditions.  As a result, the District does not have regulatory actions related to a 
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drought management strategy. Additionally, a well-informed public can best respond to 
developing drought conditions by adopting best management practices appropriate for 
drought conditions.   
 
Management Objectives:  

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

drought-related meteorological information.  Beginning in 2014, the District 
began making available through the District’s 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 US Drought Monitor map for the region, the Drought 
Preparedness Council Situation Report, and the TWDB Drought Page at 
https://waterdatafortexas.org/drought. 

 
Performance Standards:  

 
1. Current drought conditions information from at least one of the following will 

continue to be available to the public on the District’s website and noted in the 
Annual Report submitted by the General Manager to the Board of Directors of 
the District: the US Drought Monitor map for the region, the Drought 
Preparedness Council Situation Report, or the TWDB Drought Page at 
https://waterdatafortexas.org/drought. 

 
10.7. 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 part of this effort, the District sponsors and participates in water 
conservation programs such as the Gulf Coast/ Montgomery County Water Efficiency 
Network, Water Wise Program,  and the Home Water Works. 
 
A visit to the District’s 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 District 
headquarters have not only caught the attention of local residents, but 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 District’s technical 
consultants, it has been determined that recharge enhancement, precipitation enhancement, 
and brush control are not appropriate groundwater management strategies for the District.  

https://waterdatafortexas.org/drought
https://waterdatafortexas.org/drought
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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. 
 
Management Objectives: 

 
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 Wise 
Program,  and the Home Water Works programs on the District’s website. 

 
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. 

 
3. The District added an important 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 
equipment was to generate an Evapotranspiration (“ET”) estimate 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 roll out the 
information from the program to enable commercial and residential “users” 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 
District’s website. 

 
Performance Standards: 

 
1. Links to at least one of the water conservation awareness programs such as the 

Gulf Coast/Montgomery County Water Efficiency Network, Water Wise 
Program,  and the Home Water Works programs will be provided on the 
District’s website and noted in the Annual Report submitted by the General 
Manager to the Board of Directors of the District. 
 

2. Information on the District’s headquarters and rainwater harvesting capabilities 
will be made available during business hours for use by visitors to the facilities.  
A summary of this educational opportunity will be included in the Annual 
Report submitted by the General Manager to the Board of Directors of the 
District. 

 
3. Lawn watering guidance based on current measurements of ET will continue to 

be maintained on the District’s website throughout the active growing season 
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each year and noted in the Annual Report submitted by the General Manager to 
the Board of Directors of the District. 

 
10.8. Desired Future Conditions  
 

Management Objectives:   
 

 The District is committed to continually work with other members of GMA 14 to adopt, 
and to achieve, the most appropriate DFCs for each relevant groundwater reservoir 
identified in the joint planning process.  The DFCs adopted by the District will support the 
District regulatory mission to afford an opportunity for a fair share to each owner of a 
common, subsurface reservoir.  Because future use and landowner’s choices are uncertain, 
in addition to hydrologic variability and uncertainty, the actual conditions of the reservoirs 
in the future may change.  If it is determined a DFC for a particular reservoir is not being 
achieved, then the District may be required to modify, as warranted, production terms of 
District permit holders for any permitted production in the reservoir.  To demonstrate the 
DFCs are or are not being achieved, the District will perform a scientific evaluation, 
referred herein as “DFC Achievement Study”, based on collected monitoring and reported 
pumping data to demonstrate trends in reservoir conditions and how such trends in 
reservoir conditions compare to each applicable DFC.  
 
After adoption of new DFCs through the joint planning process with GMA 14, the District 
will complete the necessary evaluations and prepare a report documenting the analysis no 
later than December 1st of each calendar year thereafter.  Upon adoption by the District 
Board of Directors, the report will be published on the District’s website and a copy of the 
report will be distributed to members of GMA 14. 
 
Performance Standards:  
 
 Draft rules, public meeting, and hearing announcements, and available supporting 
materials will be included prior to rulemaking activities by the District on the District’s 
website at lonestargcd.org. 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. 
 
A presentation summarizing important findings of the DFC Achievement Study will be 
presented to the Board of Directors during the first Board meeting following January 1 
beginning in the first year after new DFCs are adopted through the joint planning process 
with GMA 14.   Notification of completion and publication of the DFC Achievement Study 
will be provided to all permit holders in the District within 30 days of publication on the 
District website. 
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11. ESTIMATED HISTORICAL GROUNDWATER USE IN DISTRICT 
 
During the development of this management plan update, the most current groundwater use 
information from the TWDB’s Water Use Survey, for which results are presented in the TWDB 
Water Use Database, was utilized.  Table 2 and Figures 4 and 5 present summary information 
regarding groundwater use in Montgomery County from 2001 through 2016.  Over this period, 
groundwater use represents from 95.9 percent in 2001 to 84.3 percent in 2016 of total water use in 
Montgomery County.  The rapidly changing demography of Montgomery County is well 
illustrated by Figures 4 and 5.  Total water use has increased by more than a factor of six from 
13,137 acre-feet in 1974 to 80,945 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. 

 
Table 2 – Water use in Montgomery County from 2001 – 2016 in acre-feet 

per year (AFY), (from the TWDB Water Use Survey Database). 

 
  

2001 51,907 2,170 54,077
2002 55,125 3,094 58,219
2003 54,571 764 55,335
2004 56,540 1,571 58,111
2005 65,672 688 66,360
2006 67,265 1,012 68,277
2007 63,163 2,433 65,596
2008 71,274 3,426 74,700
2009 76,149 4,791 80,940
2010 78,191 4,340 82,531
2011 101,178 6,349 107,527
2012 88,037 2,727 90,764
2013 82,598 4,204 86,802
2014 74,915 3,704 78,619
2015 73,785 6,833 80,618
2016 68,287 12,658 80,945

Total Surface 
Water Use

Total 
Water Use

Year Total 
Groundwater Use
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Figure 4 – Water use trends in Montgomery County from 1974 – 2016, in 

AFY (from the TWDB Water Use Survey Database). 
 
 

 
Figure 5 – Water use by sector in Montgomery County from 1974 to 2016, in 

AFY (from TWDB Water Use Survey Database). 
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12. WATER BUDGETS FOR DISTRICT 
 
Fundamental to the management of groundwater resources is an understanding of the water 
budgets for the area.  The Texas Water Code requires as part of developing and adopting a 
management plan, that information pertaining to estimates of recharge, discharge, and cross-
formational flow for relevant aquifers are to be presented.  This information relative to 
Montgomery County was provided in GAM Run 17-0236 (see Appendix C for entire report). 
 

Table 3 – Water budget estimates provided by TWDB in GAM Run 17-023. 

  

                                                 
6 Wade, S., 2018, GAM Run 17-023: Lone Star Groundwater Conservation District Management Plan: Texas Water 
Development Board, 10 p. 

Management Plan Requirement Aquifer
Result

(acre-feet per 
year)

Estimated annual amount of recharge 
from precipitation to the district

Gulf Coast Aquifer 20,923

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 959

Estimated annual volume of flow into 
the district within each aquifer in the 
district

Gulf Coast Aquifer 26,732

Estimated annual volume of flow out 
of the district within each aquifer in 
the district

Gulf Coast Aquifer 55,095

From the Catahoula 
Formation to the Jasper 

Aquifer

6,896*

From the Yegua-Jackson 
subcrop to the Catahoula 
Formation and younger 

units

163

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

Estimated net annual volume of flow 
between each aquifer in the district
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12.1. 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 2017 State Water Plan.  
Summary information on projected surface water supplies is included in Appendix B7.  The 
primary surface water supply in Montgomery County is Lake Conroe.  A majority of surface water 
supplies are for municipal use.   

 
12.2. Projected Water Demands in Montgomery County 
 
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 4 and provided in detail 
in Appendix B.  The demographic outlook for Montgomery County is one of growth and 
opportunity.  Population projections for Montgomery County show an increase in the population 
from 627,917 in 2020 to 1,946,063 in 2070, equating to a 209 percent increase in population.8 This 
increase in population, along with the associated increases in industrial and other water demands, 
increases water demands from 110,422 acre-feet per year in 2020 to 291,791 acre-feet per year in 
2070, or an approximate 164 percent increase.   

 
Table 4 – Projected total water demands for Montgomery County included 

in the 2017 State Water Plan. 

 
 

 
12.3. Projected Water Supply Needs in Montgomery County 
 
During the Texas regional water planning process, after projections of water supply and water 
demands have been 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 

                                                 
7 Allen, S., 2018, Estimated historical use and 2017 State Water Plan datasets: Lone Star Groundwater Conservation 
District: Texas Water Development Board, 5 p.  
8 Draft populations for Montgomery County from 2010 – 2070 obtained from the Texas Water Development Board 
Water Planning website at http://www.twdb.texas.gov/waterplanning/data/projections/2017/popproj.asp  
 

Year 2020 2030 2040 2050 2060 2070
Montgomery 

County
110,422 135,318 163,626 197,839 240,722 291,791

Projected Total Demand for Water

http://www.twdb.texas.gov/waterplanning/data/projections/2017/popproj.asp
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and supplies is illustrated in Figure 6 below.  Estimates of water supply needs in Montgomery 
County are summarized in Table 5 below and provided in detail in Appendix B.  Estimates of 
projected needs are from the 2017 State Water Plan.   
 

Table 5 – Water supply needs in the 2017 State Water Plan for Montgomery 
County.   

 
 

 
Figure 6 – Comparison of water supply demands and supplies in 

Montgomery County reported in the 2017 State Water Plan. 
 
 

12.4. 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 2017 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 2017 State Water Plan for Montgomery 
County include water conservation, wastewater reclamation, the Lake Livingston/Wallisville 
Reservoir project, and brackish groundwater development. 
  

Year 2020 2030 2040 2050 2060 2070
Montgomery 

County
17,582 39,817 65,282 96,275 137,957 188,418

Projected Water Supply Needs
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Appendix A - Groundwater Conservation District Management Plan Checklist 
from the Texas Water Development Board 
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Appendix B - Estimated Historical Water Use and 2017 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 17-023: Lone Star Groundwater Conservation District 
Management Plan 
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Appendix D Modeled Available Groundwater GAM Run 16-024 MAG for 
Groundwater Management Area 14 



 

2019 DRAFT Management Plan Page 59 February 12, 2019 



 

2019 DRAFT Management Plan Page 60 February 12, 2019 



 

2019 DRAFT Management Plan Page 61 February 12, 2019 



 

2019 DRAFT Management Plan Page 62 February 12, 2019 



 

2019 DRAFT Management Plan Page 63 February 12, 2019 



 

2019 DRAFT Management Plan Page 64 February 12, 2019 



 

2019 DRAFT Management Plan Page 65 February 12, 2019 



 

2019 DRAFT Management Plan Page 66 February 12, 2019 



 

2019 DRAFT Management Plan Page 67 February 12, 2019 



 

2019 DRAFT Management Plan Page 68 February 12, 2019 



 

2019 DRAFT Management Plan Page 69 February 12, 2019 



 

2019 DRAFT Management Plan Page 70 February 12, 2019 



 

2019 DRAFT Management Plan Page 71 February 12, 2019 



 

2019 DRAFT Management Plan Page 72 February 12, 2019 



 

2019 DRAFT Management Plan Page 73 February 12, 2019 



 

2019 DRAFT Management Plan Page 74 February 12, 2019 



 

2019 DRAFT Management Plan Page 75 February 12, 2019 



 

2019 DRAFT Management Plan Page 76 February 12, 2019 



 

2019 DRAFT Management Plan Page 77 February 12, 2019 



 

2019 DRAFT Management Plan Page 78 February 12, 2019 



 

2019 DRAFT Management Plan Page 79 February 12, 2019 



 

2019 DRAFT Management Plan Page 80 February 12, 2019 



 

2019 DRAFT Management Plan Page 81 February 12, 2019 



 

2019 DRAFT Management Plan Page 82 February 12, 2019 



 

2019 DRAFT Management Plan Page 83 February 12, 2019 



 

2019 DRAFT Management Plan Page 84 February 12, 2019 



 

2019 DRAFT Management Plan Page 85 February 12, 2019 



 

2019 DRAFT Management Plan Page 86 February 12, 2019 



 

2019 DRAFT Management Plan Page 87 February 12, 2019 



 

2019 DRAFT Management Plan Page 88 February 12, 2019 



  

2019 DRAFT Management Plan Page 89 February 12, 2019 

 
 

Appendix E – Certified copy of the Lone Star Groundwater Conservation District Resolution 
Adopting This Management Plan 
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Appendix F – Evidence of Management Plan Adoption after Notice and Hearing  
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Appendix G – Evidence of Coordination with Surface Water Management Entities  
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Appendix H – Professional Geoscientist Seal 
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