
PANOLA COU 

April 27, 2023 

Mr. Robert Bradley VIA: CERTIFIED MAIL 
Division Director 
Texas Water Development Board 
1700 Nmth Congress Avenue 
Austin, Texas 78711-3231 

Re: Transmittal of Panola County Groundwater Conservation District Management Plan for 
TWDB Review and Approval 

Dear Mr. Bradley: 

The Board of Directors of the Panola County Groundwater Conservation District (District) 
readopted the enclosed management plan after notice and hearing on April 25, 2023. The District submits 
the enclosed plan for Texas Water Development Board (TWDB) review and approval as required by 
Section 36.1072(e) of the Texas Water Code. The enclosed plan fulfills the requirements of Chapter 36 
of the Texas Water Code and Chapter 356 of the TWDB rules contained in Title 31 of the Texas 
Administrative Code. The plan will take effect as of the date ofTWDB approval. 

Documents demonstrating compliance with the regulat01y and statutory requirements related to 
development and adoption of management plans are attached as appendices to the enclosed management 
plan, including evidence of coordination with smface water management entities, a resolution of the 
Board of Directors adopting the plan, and proof that the plan was adopted after notice and hearing. The 
District also enclosed a copy of its rules for TWDB review. 

The District appreciates the efforts of TWDB staff during the preparation and review of its 
revised management plan. Please let me know if you require any additional information in the review of 
the enclosed management plan. 

Teresa Griffin 
General Manager 
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I. District Mission 

The Panola County Groundwater Conservation District ("District") seeks to preserve and 
protect the groundwater resources of Panola County. The District will accomplish this mission 
by working to minimize the drawdown of the groundwater levels, prevent the waste of 
groundwater and reduce the degradation of the quality of the groundwater located in the Panola 
County area. The District will also use the authority granted by state law to protect and maintain 
the economic vitality of the communities within Panola County. The District believes the 
economy, environment, and quality of life in Panola County will be benefitted by the work of the 
District to accomplish its mission. 

II. Purpose of the Management Plan 

The purpose of the Management Plan is to provide a planning tool for the District as it 
moves forward with its effo1ts to manage and conserve the groundwater resources of Panola 
County. The Management Plan contains the hydrogeological and technical information 
provided by the Texas Water Development Board ("TWDB") regarding the groundwater 
resources of Panola County. As the District obtains more site-specific groundwater 
information, the District will update and amend the Management Plan. 

The development of the Management Plan for the District will enable the District to 
comply with the requirements of state law. The Texas Legislature created a statewide water 
planning process with the passage of Senate Bill 1 ("SB 1") in 1997 and Senate Bill 2 ("SB 2") 
in 2001. The development of management plans by each groundwater conservation district 
("GCD") in Texas is an integral part of the statewide planning process. The District's 
Management Plan satisfies all requirements established for GCDs by SB 1, SB 2, the statutory 
requirements Chapter 36 of the Texas Water Code, and the administrative requirements of the 
rules of the TWDB. 

III. District Information 

A. Creation 

The District wa~ created by the 80th Texas Legislature in 2007 with the enactment 
of House Bill 1498 (Appendix A). The creation of the District was confirmed by 
the citizens of Panola County at an election held on November 6, 2007. The 
District was provided with the rights and responsibilities specified in its enabling 
act, Chapter 36 of the Texas Water Code, the TWDB Rules, this Management 
Plan, and the District Rules. 
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B. Directors 

The Board of Directors consists of nine members who are elected by the voters of 
Panola County. The District utilizes the same four precinct boundaries which are 
used for the Panola County Commissioners when filling eight of the District's 
director positions. One director position for the District is elected at-large from 
Panola County. Elections are held in November of even-numbered years . The 
directors for the District each are elected to a four-year term and a director may 
serve consecutive terms. 

C. Authority 

The District has the authority and duties given to GCDs by Texas Water Code 
Chapter 36, 31 Texas Administrative Code (TAC) Chapter 356, and the District's 
enabling act. The District exercises the authority it has been granted to preserve 
and protect the groundwater resources of Panola County through the adoption and 
implementation of rules for the District. 

D. Location and Extent 

The boundaries of the District are the same as Panola County. This area 
encompasses approximately 801 square miles (approximately 512,640 acres). 
The DistJ.ict is bounded by Harrison County to the north, Gregg and Rusk 
Counties to the west, Shelby County to the south, and the State of Louisiana to the 
east. 

E. Groundwater Resources of Panola County 

Panola County Groundwater Conservation District is located over the outcrop of 
the Canizo-Wilcox Aquifer. The TWDB has identified the Canizo-Wilcox 
Aquifer as the only major aquifer in the District. In general, this means that the 
aquifer is capable of providing relatively large amounts of water over a large area. 
A minor aquifer, by comparison, is defined as one capable of providing either a 
small amount of water over a large area or a large amount of water over a small 
area. The TWDB does not recognize any other major or minor aquifers in the 
DistI'ict. 

The Canizo-Wilcox Aquifer in Texas, .shown in Figure 1 and Figure 2, extends 
from the Texas-Mexico border along the Rio Grande River in South Texas to the 
Texas-Louisiana border in East Texas. Covering such a large area, its character 
can vary significantly depending on location. It is early Te1tiary in age consisting 
primarily of unconsolidated sands and clays (George, 2009). 

In many areas of the state, the Wilcox formation within the aquifer is divided into 
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upper, middle, and lower units. In central Texas these are known as the Hooper, 
Simsboro, and Calvert Bluff formations, respectively (Deeds and others, 2009). 
The Middle Wilcox is the primary unit exposed at land smface in the District, 
though some areas are overlain by the Upper Wilcox, Carrizo sand, and younger 
alluvial deposits along rivers and streams (George, 2009). The Lower Wilcox 
exists below the Middle Wilcox but is limited in extent to the southern portion of 
the District (Kaiser, 1990). In the Carrizo-Wilcox, sediments in the District range 
in thickness from approximately 350 feet in the northeast to over 900 feet in the 
southwest (Oliver and Lupton, 2013). While most areas of the Carrizo-Wilcox dip 
to the southeast, this structure is due to Panola County''S location in the Sabine 
Uplift - an area of East Texas and northwestern Louisiana where uplift occurred 
before and during deposition of the Wilcox (George, 2009). 

Water quality samples from wells in the District indicate that water in the aquifer 
is generally fresh to slightly saline and of a sodium-bicarbonate composition. The 
water can be corrosive, however, with high iron content (Ashworth and Hopkins, 
1995). Additionally, due to the presence of lignite in pmtions of the Wilcox in 
the District, dissolved gases such as methane also occur in some areas. 

Well yields for the Carrizo-Wilcox Aquifer in Texas are commonly 500 gallons 
per minute or more, with some areas under artesian pressure supp01ting well 
yields up to 3,000 gallons per minute (Ashworth and Hopkins, 1995). This is not 
the case, however, for Panola County, which is located in an outcrop portion of 
the aquifer away from these more productive areas to the southwest. Of the over 
1,900 wells in the TWDB Submitted Driller Reports Database in the District, the 
average well yield is 59 gallons per minute and ranges between 1 and 225 gallons 
per minute. Over 99 percent of the wells reported in the database have well yields 
of 100 gallons per minute or less for the District. 

Irrigation and municipal supply account for approximately 90 percent of the 
groundwater use of the Carrizo-Wilcox Aquifer in Texas (George and others, 
2011). In Panola County, between 2000 and 2015 the TWDB estimates that 
pumping from the CruTizo-Wilcox Aquifer has vru·ied between approximately 
3,000 and 6,500 acre-feet per year, with approximately half of that attributable to 
municipal supply and the rest a combination of manufacturing, mining, livestock, 
and oil and gas activities. 

Water level measurements by the District indicate that groundwater generally 
flows toward the Sabine River, which runs through the eastern half of Panola 
County. Though the District has only been in existence since 2007, water level 
measurements ru·e available for several wells back to 1980 and before. Water level 
trends are not consistent throughout the District. In the southwest portion of the 
District, water levels are generally steady or steadily declining. Near the Sabine 
River, most wells show relatively steady water levels historically, which may be 
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due to the influence of the Sabine River interacting with the aquifer. In the 
northeast and northwest areas of the county, water level measurements are 
considerably more variable, possibly due to the impact ofnearby pumping. 
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IV. Criteria for Plan Approval 

A. Planning Horizon 

The Management Plan is adopted to be effective for a five (5) year planning 
period. The planning period will begin on the date of approval by the TWDB. In 
accordance with Section 36.1072(e), the District will review and readopt the 
Management Plan, with or without amendments, in five years and resubmit the 
plan for TWDB approval. The Management Plan will be effective until the plan 
is replaced by a revised plan which has been approved by the TWDB. • 

B. Board Resolution 

A certified copy of the Panola County Groundwater Conservation District Board 
of Directors resolution adopting the plan is in Appendix B - District Resolution. 

C. Plan Adoption 

Public notices which demonstrate the Management Plan was adopted after the 
required public hearings and meetings were conducted are found in Appendix C -
Notice of Hearings and Meetings. 

D. Coordination with Surface Water Management Entities 

Correspondence with the Sabine River Authority and the Panola County Fresh 
Water Supply District No. 1 which demonstrate the District provided the pe1iinent 
entities with a copy of the Management Plan are found in Appendix D -
Correspondence with Surface Water Management Entities. 

V. Estimates of Technical Information Required by TWC § 36.1071 / 31 TAC 356.52 

A. Modeled Available Groundwater in the District Based on the Desired Future 
Condition Established under TWC 36.108- 31 TAC 356.52 (a)(5)(A) / TWC 
§ 36.1071(e)(3)(A) 

Modeled available groundwater is defined in Section 36.001 of the Texas Water 
Code as "the amount of water that the executive administrator [of TWDB] 
determines may be produced on an average annual basis to achieve a desired 
future condition established under Section 36.108." The desired future condition 
of the aquifer may only be determined through joint planning with othef GCDs in 
the same groundwater management area (GMA) as required by the 79th 
Legislature with the enactment of HB 1763. The District is part of OMA 11 
(Appendix E). Th~ GCDs of GMA 11 completed the first round of the joint 
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planning process and adopted DFCs on April 13, 2010. The Districts in GMA 11 
proposed new DFCs for adoption as part of the second round of joint planning on 
April 28, 2016. On August 11 , 2021 , the Districts adopted the current DFCs; 
which are found in Appendix F. 

The modeled available groundwater for the Carrizo-Wilcox Aquifer are found in 
Appendix G and are as follows for Panola County GCD (values are in acre-feet): 

County Reidon Basin 2020 2030 2040 2050 2060 2070 

Panola I 
Cypress 0 0 0 0 0 0 

Sabine 4,999 4,999 4,999 4,999 4,999 4,999 

B. Amount of Groundwater Being Used Within the District on an Annual 
Basis-31 TAC 356.52 (a)(5)(B) / TWC §36.1071(e)(3)(B)) 

To estimate the annual amount of groundwater being used in the District, the 
District has looked to the TWDB Annual Water Use Survey Data. Because 
responses to the TWDB survey have been voluntary for years, the TWDB Water 
Use Survey Data is subject to variations in the completeness or accuracy of the 
data. The TWDB estimate of the amount of groundwater being used in the District 
on an annual basis is 6,476 acre-feet per year. The estimate is from the TWDB 
Annual Water Use Survey for the Year 2019 which is the most recent data 
available. TWDB data on estimated groundwater use is available from 2004 to 
2019. Between 2004 and 2019, estimates of groundwater use range from 3,042 to 
6,485 acre-feet per year with an average of 4,458 acre-feet per year. Details of the 
estimate of the total amount ofgroundwater use are presented in Appendix H. 

C. Annual Amount of Recharge from Precipitation to the Groundwater 
Resources Within the District-31 TAC 356.52 (a)(5)(C) / TWC 
§36.1071(e)(3)(C)) 

The estimated annual amount of recharge from precipitation to the aquifers within 
the District is based on Groundwater Availability Model ("GAM") Run 22-017 
conducted by the TWDB. GAM Run 22-017 is the most recent GAM run available 
for Panola County and is included as Appendix I. 

A uife.- or confinin Unit Results in acre-feet 
Canizo-Wilcox A uifer 25,771 
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D. For Each Aquifer, the Annual Volume of Water that Discharges from the 
Aquifer to Springs and any Surface Water Bodies, including Lakes, Streams, 
and Rivers-31 TAC 356.52 (a)(5)(D) / TWC §36.1071(e)(3)(D) 

The estimated annual amount of water discharged to surface water systems by the 
groundwater resources of the District based on GAM Run 22-017 are as follows: 

Aquifer or confining Unit .Results (in acre-feet) 
Carrizo-Wilcox Aquifer 5,939 

E. Annual Volume of Flow into and out of the District within each Aquifer and 
between Aquifers in the District, ·if a Groundwater Availability Model is 
Available -31 TAC 356.52 (a)(S)(E) / TWC §36.1071(e)(3)(E) 

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

The estimated amount of water flowing into the District within each aquifer in the 
District based on GAM Run 22-017 are as follows: 

A uifer or confinin Unit 
Canizo-Wilcox A uifer 

Results (in acre-feet 
3,319 

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

The estimated amount of water flowing out of the District within each aquifer in 
the Distiict based on GAM Run 22-017 are as follows: 

Aquifer or confmin2 Unit Results (in acre-feet) 
Ca1Tizo-Wilcox Aquifer 1,014 

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

The estimated net annual volume of flow between each aquifer in the District 
based on GAM Run 22-017 are as follows: 

Aquifer or confining Unit Results (in acre-feet) 
From overlying confining units 
into the Carrizo-Wilcox Aquifer 

3 
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F. Projected Surface Water Supply in the District, according to the most recently adopted state water plan - 31 
TAC 356.52 (a)(S)(F) /TWC §36.1071(e)(3)(F) 
The most recently adopted state water plan is the 2022 State Water Plan. This indicates a projected surface water 
su 1 for Panola Coun of 11,942 acre-feet er ear in 2020 increasin to 12,577 acre-feet er ear in 2070. 

All values are in acre-feet 

RWPG WUG WUGBasin Source Name 2020 2030 2040 2050 2060 2070 

I Carthage Sabine r"11rva11f 
Lake/Reservoir 

1,601 1,602 1,595 1,599 1,610 1,621 

I County-Other, Panola Sabine Murva,d 
ir 

291 291 291 291 291 291 

I Gil WSC Sabine o· the l'l'les 
I.ilk ir 

33 33 33 33 33 33 

I Irrigation, Panola Sabine Sabi'le Run-of-River 152 152 152 152 152 152 

I Livestock, Paoola Cypress Cypress Livestock 
Local Supply 

27 27 27 27 27 27 

I Livestock, Paoola Sabine Cypress Livestock 
Local Supply 

3 ?., 3 3 3 3 

I Livestock, Paoola Sabine Sabine LiveStodc 
Local Supply 

1,224 1,224 1,224 1,224 1,224 1,224 

! Manufad:!.iring, Panola Sabine Murva,ul 
Lake/Reservoir 

879 917 955 987 1,052 1,081 

I Manufacturing, Panola Sabine Sabine Run-of-River 114 114 114 114 114 114 

I Mining, Panola ~ Murvaul 
ir 

4 4 3 2 2 2 

I Kming, Panola Cypress Toledo Bend 
Lake/Reservoir 

4 4 4 4 6 6 

I Mining, Panola Sabine Murvaul 
Lak ir 

3,546 3,511 3,026 2,559 2,170 2,361 

I Mining, Pan-Ola Sabine Sabine Run-of-River 168 168 168 168 168 168 

I Mining, Panola Sabine 
oir 

3,896 4,196 4,496 4,496 5,494 5,494 

Sum of Projected Surfaoe Water SUpplies (acre-feet} 11,942 12.,246 12,091 11,659 12,346 12,sn 
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G. Projected Total Demand for Water in the District, according to the most recently adopted state water plan -31 
TAC 356.52 (a)(S)(G) / TWC §36.107l(e)(3)(G) 
Projected water management strategies listed the TWDB estimated historical. This indicates a projected total water 
demand for Panola County of 13,554 acre-feet per year in 2020 decreasing to 12,173 acre-feet per year in 2070. 

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

All values are in acre-feet 

RWPG WUG WUG Basin 2020 2030 2040 2050 2060 2070 

I Bec:kvile Sabine 136 147 153 160 166 171 

I Carthage Sabine 1,650 1,651 1,644 1,648 1,659 1,669 

I County-Other, Panola CyJwess 6 6 6 6 6 6 

! County-Other,Panola Sabi'le 1,589 1,602 1,594 1,607 1,633 1,658 

I Gil WSC Sabine 94 93 91 92 93 94 

I Irrigation, Panola Sabine 574 574 574 574 574 574 

I Livestock, Panola Cypress 27 27 27 27 27 27 

I Livestock, Panola Sabine 2,625 2,625 2,625 2,625 2,625 2,625 

I Manufacturing, Panola Sabine 852 1,272 1,2n 1,2n 1,2n 1,2n 

I Minden Br.tchfiP.lrl WSC Sabine 4 4 5 5 6 6 

I Mining, Panola ~ 6 6 5 4 4 4 

I Mining, Panola Sabine 5,910 5,853 5,044 4,264 3,616 3,934 

I Panola-Belnany WSC Sabine 18 21 25 32 36 40 

I Tab.Im Sabine 63 73 79 85 89 93 

Sum of Projected Water Demands (acre-fee.t) 13,554 13,954 13,144 12,401 11,806 12,173 
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VI. Consider the Water Supply Needs and Water Management Strategies included in the Adopted State Water Plan
TWC §36.1071(E)(4) 

Projected water supply needs listed in the TWDB historical water use/2022 state water plan data are primarily 
livestock, State water plan show. no change in need from 2020 to 2070. 

2022 State Water Plan Projected Water Needs 
. Panola County 

Positive values represent a water surplus. 

-.- - -. .. ..... -. • • --. 
All values are in acre-feet 

RWPG WUG WUGBasin 2020 2030 2040 2050 2060 2070 

I Bedcvife Sabine 445 434 428 421 415 410 

I Carthage Sabine 0 0 0 0 0 1 

I County--Other,Pan~a Cypress 0 0 0 0 0 0 

I County--Other,Panola Sabine 205 192 200 187 161 136 

I Gil WSC Sabine 65 66 68 67 66 65 

I Irrigation, Panola Sabine 28 28 28 28 28 28 

! Panola Cypress 0 0 0 0 0 0 

I Livestod;, Panola Sabine 

I Manufacturing, Panola Sabine 407 26 65 98 165 196 

I Minden Rrarhficl,I WSC Sabine 0 0 0 0 0 0 

I Mining, Panola ~ 2 2 2 2 4 4 

I Mining, Panola Sabine 3,189 3,511 4,135 4,448 5,705 5,578 

I Panola-Bethany WSC Sabine 10 18 14 8 4 0 

I Tab.Im Sabine 2 2 2 2 3 3 
-SumofP Water Sopply Needs (acre-feet) 
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Projected water management strategies listed in the TWDB estimated historical water use 2022 state water plan data 
packet indicate the drilling of new wells in the Carrizo-Wilcox Aquifer for livestock use. With this, the sum of projected 
Water Management Strategies ranges from 24 acre-feet in 2020 to 1,038 acre-feet in 2070. 

Projected Water Management Strategies 
Panola Coun 

WUG, Basin (RWPG) All values are in acre-feet 

Water Management strategy Source Name [Origin] 2020 2030 2040 2050 2060 2070 

Carthage., Sabine (I) 

cartnage - Municipal Conservation DEMAND REDUCTION 23 39 41 44 47 50 
[Panola] 

23 39 41 44 47 50 
Livestoclc, Panola, Sabine (I) 

PANL-l.TK-New Weis in Carrizo-Wicox Carrizo-Wilcox Aquifer 0 982 982 982 982 982 
Aauifer fPanolal 

0 982 982 982 982 982 
Panola-Bethany WSC:. Sabine (I) 

Dril New Wells (Panola Bethany, Queen Qty Aquifer- 0 4 0 14 4 1 
Queen City, Sabine) [Harrison] 

Panola-Bethany WSC - Municipal DEMAM:> REDUCTION 0 0 0 0 1 2 
Conservation [Panola] 

0 4 0 14 s 3 

Tatum, Sabine (I) 

Tatum - Municipal Consavation DEMAN) REDUCTION 1 2 2 2 3 3 
[Panola] 

l 2 2 2 3 3 
-SmnofP Water Mana Strategies (acre-feet) 24 1,027 1,025 1,042 1,037 1,038 
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VII. Details on the District Management of Groundwater 

The Texas Legislature has determined that GCDs, such as the Panola County 
Groundwater Conservation District, are the state's preferred method of groundwater 
management. The Texas Legislature codified its groundwater management policy 
decision in Section 36.0015 of the Texas Water Code, which provides that GCDs will 
manage groundwater resources through rules developed and implemented in accordance 
wfrh Chapter 36 of the Texas Water Code. Chapter 36 establishes directives for GCDs 
and the statutory authority to carry out such directives to enable GCDs to have the proper 
tools to protect and preserve the groundwater resources with their boundaries. The 
District will give strong consideration to the economic and cultural activities which occm 
within the District, and which rely upon the continued use of groundwater. 

The District uses the regulatory tools it has been given by Chapter 36 to properly address 
the groundwater issues within Panola County, such as groundwater quality and 
groundwater supply. The District believes that the prevention of contamination of its 
groundwater resources through abandoned and deteriorated water wells is imp011ant. 
Wells that have been abandoned or are not properly maintained provide direct conduits or 
pathways that allow contamination from the surface to quickly reach groundwater. To 
address the threats to the water quality of its groundwater resources, the District requires, 
through its rules, that all abandoned, deteriorated, or replaced wells be plugged in 
compliance with the Water Well Drillers and Pump Installers Rules of the Texas . 
Depa11ment of Licensing and Regulation. The District will also place a priority on the 
capping of water wells that the well owner plans to use at a later date in order to eliminate 
waste, preven,t pollution, and stop future deterioration of the well casi~g. 

The District has established a monitoring well network to monitor the changing storage 
conditions of the groundwater supplies within the District. The District will make a 
regular assessment of water supply and groundwater storage conditions and has reported 
and will continue to report those conditions to the District Board of Directors and to the 
public. The District has also worked and will continue to work with local governmental 
entities and agencies of the State of Texas on any well monitoring .efforts ~d well 
investigations which are conducted. 

The District is using the regulatory tools granted to GCDs by Chapter 36 to preserve and 
protect the ezjsting and historic users of groundwater within the District. The Texas 
Legislature empowered the District to protect existing users of groundwater, which are 
those individuals or entities cm-rently invested in and using groundwater or the 
groundwater resources within the District for a beneficial purpose, and preserve historic 
use by historic users, which are those individuals or entities who used groundwater 
beneficially in the past. The District strives to protect and preserve such use to the extent 
practicable undyr the goals and objectives Qfthis Management Plan. 

Page 13 
Panola County Groundwater Conservation District - Management Plan 

Readopted Version 



One of the tools the District is using to protect existing and historic use of groundwater is 
the permitting process the District has created through the District's rules. Pursuant to 
legislative authority, such as Section 36.l 13(e) of the Texas Water Code, the District is 
protecting existing use by imposing more restrictive permit conditions on new pe1mit 
applications and increased use by historic users. In protectitrn existing users, the District 
has established limitations that apply to all subsequent new pe1mit applications and 
increased use by historic users, regardless of type or location of use, which bear a 
reasonable relationship to thi~ Management Plan, and are reasonably necessary to protect 
existing use. In accordance with Section 36.l 16(b) of the Texas Water Code, the District 
is also preserving historic use when implementing its rules to limit groundwater 
production to the maximum extent practicable consistent with this Management Plan. 

In order to better manage the groundwater resources of Panola County, the District may 
establish management zones for and adopt different rules for each subdivision of an 
aquifer or geologic strata located in whole or in part within the boundaries of the District 
or each geographic area overlying a subdivision of an aquifer located in whole or in pait 
within the boundaries of the District. The District has adopted rules to regulate 
groundwater withdrawals by means of spacing and/or production limits. The relevant 
factors to be considered in making a determination to grant or deny a permit or limit 
groundwater withdrawals shall include those set forth in the District's enabling act, 
Chapter 36 of the Texas Water Code, and the rules of the District. 

VIIl. Actions, Procedures, Performance, and Avoidance for Plan Implementation - 31 
TAC 356.52 (A)(4); TWC §36.1071(E)(2) 

The District will use the Management Plan to guide its effo1ts to preserve and protect the 
groundwater resources of Panola County. The District will ensure that all of its rules 
development, regulatory activities, planning effects and daily operations are consistent 
with the Management Plan. 

The rules for the District will be developed in coordination with the management goals 
and technical information provided in the Management Plan. The rules shall be 
consistent with the provision of the Management Plan and Chapter 36 of the Texas Water 
Code. The enforcement of the rules will be driven by the hydrogeological and technical 
info1mation available to the District, including the information provided in the 
Management Plan. The District's rules can be found online here: https://pcgcd.org/wp
content/uploads/2023/01 /PCGCD-Approved-Rules. pdf 

The enabling act for the District requires the District to work and plan with other GCDs 
in its OMA - GMA 11. The District will use the Management Plan as part of its 
cooperation efforts with the neighboring GCDs. 
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IX. Methodology for Tracking Process to Achieve District's Management Goals - 31 
TAC §356.52 (A)(6) 

In order for the District to track its progress in achieving its management goals and 
objectives, the District will submit an annual report ("Annual Rep01t") for review by its 
Board of Directors. The Annual Rep01t will be submitted to the Board of Directors no 
later than 120 days following the end of the District's fiscal year and will address the 
District's overall performance regarding each of its management goals and objectives for 
the previous fiscal year. The District will maintain a copy of the Annual Report for public 
review at the District office after formal adoption by the Board of Directors. 

X. District Goals, Management Objectives, and Performance Standards -31 TAC 
§356.52 

The District's management goals, objectives and performance standards are addressed as 
follows: 

A. Providing the Most Efficient Use of Groundwater - 31 TAC §356.52 
(a)(l)(A); TWC §36.1071(a)(l) 

A. l. Objective: The District will require the registration of all water wells, 
exempt and non-exempt, within the District's boundaries each year in 
accordance with the District Rules. 

Perfo1mance Standard: The number of new and existing water wells 
registered with the District will be provided in the Annual Report submitted 
to the Board ofDirectors of the District each fiscal year. 

A.2. Objective: The District will require permits for all non-exempt groundwater 
use within District boundaries each year pursuant to the District Rules. 

Perf01mance Standard: The District will accept and process applications for 
pe1mits for all non-exempt ·groundwater use pursuant to the permitting 
process described in the District Rules each year. The Annual Rep01t for 
each fiscal year will contain a summaiy of the number of applications for 
the permitted use of groundwater and the number and type of permits issued. 

A.3. Objective: The District will regulate the production of groundwater by 
maintaining a database of groundwater usage through production volume 
rep01ts each yeai· according to District rnles. 

Performance Standard: The District will include a summaiy of the volume 
of water produced in the County each year in the annual rep01t. 
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B. Controlling and P1·eventing Waste of Groundwater - 31TAC §356.52 
(a)(l)(B); TWC §36.1071(a)(2) 

B. l. Objective: The District will provide information on an annual basis to the 
public on the elimination, reduction, and prevention of the waste of 
groundwater and info1mation focused on water quality protection each 
year. The District will use one of the following methods to provide 
infmmation to the public at least once during each fiscal year: 

a. distribute literature packets or brochures within Panola County and the 
surrounding areas; 

b. provide public presentations on groundwater and water issues, 
including waste prevention; 

c. sponsor an educational program/course; 
d. provide information on the District's web site; 
e. submit newspaper articles to local paper for publication; 
f. present displays at local public events; or 
g. become involved in the distdbution of information, such as brochures, 

in schools in Panola County. 

Performance Standard: The District's Annual Report will include a 
summary of the District's effo1is during the fiscal year to provide 
educational inf01mation to the public on the elimination, reduction and 
prevention of the waste of groundwater. 

B.2. Objective: The District will make an annual evaluation of its Rules to 
determine whether any amendments are necessary to facilitate prevention 
ofwaste of the groundwater within District boundaries. 

Performance Standard: The District's Annual Repmi will include a 
summary of the evaluation of the District Rules and will provide a 
recommendation as to whether any amendments to the Rules are needed to 
facilitate prevention of waste. • 

C. Addressing Conjunctive Surface Water Management Issues - 31TAC §356.52 
(a)(l)(D); TWC §36.1071(a)(4) 

C.1. Objective: The District will participate in the regional planning process 
by sending a representative to attend at least one meeting of the East 
Texas Regional Water Planning Group (Region I) each fiscal year. 

Performance Standard: The attendance at any Region I meeting by a 
representative of the District will be included in the District's Annual 
Report and will indicate the dates of attendance. 
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Addressing Natural Resource Is~ues which Impact the Use and Availability 
of Groundwater, and which are Impacted by the Use of Groundwater -
31TAC §356.52 (a)(l)(E); TWC §36.1071(a)(5) 

D.l. Objective: The District will monitor water levels within District 
boundaries on an annual basis by measuring the water level and collecting 
water quality of at least fifteen (15) water wells. 

Performance Standard: The District's Annual Rep01t will include a 
description of the number of wells measured and the monitoring results of 
the measured wells along with water quality for each year. 

E. Addressing Drought Conditions - 31TAC §356.52 (a)(l)(F); TWC 
§36.1071(a)(6) 

E.1. Objective: The District will monitor drought conditions at least monthly 
usjng a suitable source such as the U.S. Drought Monitor available 
through the Texas Water Development Board on the following website: 
https:/ /waterdatafortexas.org/ drought/ 

Performance Standard: The District will make an assessment of the status 
of drought in the District and prepare a quruterly briefing to the Boru·d of 
Directors. The drought rep01ts will be included with copies of the 
quruterly briefings each year in the District Annual Report to the Board of 
Directors. 

E.2. Objective: The District will create and adopt through the Board of 
Directors a Drought Contingency Plan and monitor drought conditions in 
the Canizo-Wilcox Aquifer as outlined in the Drought Contingency Plan. 
If necessary, the District will update its Drought Contingency Plan when 
changes are necessary. 

Performance Standard: The District's Annual Rep01t to the Board of 
Directors will provide a summruy of any implementations of the Drought 
Contingency Plan for each year and include an update on any revisions 
made during that year. 

F. Addressing Conservation, Recharge Enhancement, Rainwater Harvesting, 
Precipitation Enhancement, or Brush Control, Where Appropriate and Cost 
Effective- 31TAC §356.52 (a)(l)(G); TWC §36.1071(a)(7) 
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Conservation 

F.1. Objective: The District will promote conservation at least once dm-ing 
each fiscal year by one of the following methods: 

a. distribute literature packets or brochures; 
b. conduct public presentations; 
c. sponsor an educational program/curriculum; 
d. provide information on the District's web site; 
e. submit newspaper articles to local newspaper for publication; 
f. present displays at local public events; 
g. annually conduct a local contest on water conservation; or 
h. conduct classroom presentations on conservation. 

Performance Standard: The District's Annual _Report will provide a 
summary of the District efforts and a copy of any information provided by 
the District to the public during the previous fiscal year to promote 
conservation. 

Rainwater Harvesting 
F.2. Objective: The District will advocate rainwater harvesting each year by 

providing updated information about rainwater harvesting on the District 
web site at least once each fiscal year. 

Performance Standard: The Annual Report for the District will include a 
copy of the inf01mation on rainwater harvesting which has been provided 
on the District web site within the previous fiscal year. 

G. Addressing in a Quantitative Manner the Desired Future Conditions of the 
Groundwater Resources-31 TAC §356.52(a)(l)(H); TWC §36.1071(a)(8) 

G.l. Objective: Using water levels monitored as pait of Objective D.l., the 
District will evaluate water level trends and quantitatively compare these 
to the adopted desired futm-e conditions. 

Performance Standard: The District's Annual Report will include 
documentation of water level trends from the monitoring program results 
described in Objective D.1. and other sources, if applicable. This 
documentation will include a compai·ison of these trends to adopted 
desired future conditions. 

G.2. Objective: The District will consider a reasonable estimate of actual 
groundwater production on an annual basis through tracking production of 
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all permitted water wells and estimating use in non-pe1mitted wells. 

Performance Standard: The District's Annual Rep01t will include the 
amount of production for each pe1mitted water well within the boundaries 
of the District each year. The Annual Rep01t will also contain an estimate 
of use in non-permitted wells and a description of the method used to 
develop the estimate. 

XI. Management Goals Determined Not Applicable to the District 

A. Controlling and Preventing Subsidence - 31TAC §356.52(a)(l)(C); TWC 
§36.1071(a)(3) 

In the desired future conditions explanat01y rep01t, Carrizo-Wilcox/Queen 
City /Spruta Aquifers for Groundwater Management 11, the following statements 
are made: "Subsidence has not been an issue historically in these aquifers. The 
Texas Water Development Boru·d Subsidence Prediction Tool was used to assess 
the risk of subsidence in the future. This tool provides an overall risk score (0 is 
low risk and 10 is high risk). The application of this tool assumed the highest 
drawdown listed in Table 2 for each of the aquifers covered in this explanatory 
rep01t. For the Carrizo-Wilcox Aquifer, it was assumed that the drawdown from 
2010 to 2080 was 176 feet from Table 2 (Cherokee County) The risk score was 
4.53 and the predicted subsidence was 0.16 feet in 2080." 
https://www.twdb.texas.gov/groundwater/dfc/2021jointplanning.asp 

This goal is not applicable to the District because it is not appropriate or cost
effective. The TWDB subsidence report (Identification ofthe Vulnerability ofthe 
Major and Minor Aquifers ofTexas to Subsidence with Regard to Groundwater 
Pumping - TWDB Contract Number 1648302062, by LRE Water: 
http://www.twdb.texas.gov/groundwater/models/researcb/subsidence/subsidence.as 
12-this repo1t represents the best available science and has been reviewed for 
applicability to the district. The District will continue to monitor for signs of 
subsidence and will respond to any repo1ts of substantial subsidence. 

B. Addressing Precipitation Enhan~ement - 31 TAC §·356.52(a)(l)(G); TWC 
§36.1071(a)(7) 

Precipitation enhancement is not an appropriate or cost-effective progrrun for the 
District since there is not an operational precipitation enhancement progrrun in 
neru·by counties or groundwater conservation districts that the District could 
pruticipate in and shru·e expenses. 
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C. Addressing Brush Control - 31 TAC §·356.52(a)(l)(G); TWC §36.107l(a)(7) 

Brush control is not an appropriate program for the District due to the geographic 
location, terrain, and hydrogeologic features of the territory within the District. 

D. Recharge Enhancement 

Rechatge enhancement is not an appropriate or cost-effective activity for 
enhancing the District's groundwater resources based on the local terrain and 
hyclrogeological conditions of the District. 
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APPENDIX A 

ENABLING ACT FOR PANOLA COUNTY GCD 

H.B. No. 1498 

AN ACT 

relating to the creation of the Panola County Groundwater Conservation District; providing 
authority to impose a tax and issue bonds. 

BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF TEXAS: 

SECTION 1. Subtitle H, Title 6, Special District Local Laws Code, is amended by 
adding Chapter 8819 to read as follows: 

CHAPTER 8819. PANOLA COUNTY GROUNDWATER 

CONSERVATION DISTRICT 

SUBCHAPTER A. GENERAL PROVISIONS 

Sec. 8819.001. DEFfNITIONS. In this chapter: 

(1) "Board" means the board of directors of the district. 

(2) "Director" means a member of the board. 

(3) "District" means the Panola County Groundwater·Conservation District. 

Sec. 8819.002. NATURE OF DISTRICT. The district is a groundwater conservation 
district in Panola County created under and essential to accomplish the purposes of Section 59, 
Alticle XVI, Texas Constitution. 

Sec. 8819.003. CONFIRMATION ELECTION REQUIRED. If the creation of the 
district is not confirmed at a confirmation election held on or before December 31, 2008, the 
district is dissolved on that date, except that: 

(1) any debts incurred shall be paid. 

_ (2) any assets that remain after the payment of debts shall be transfened to Panola 
County; and 

(3) the organization of the district shall be maintained until all debts are paid and 
remaining assets are transfened. 
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Sec. 8819.004. INITIAL DISTRJCT TERRITORY. The initial boundaries of the district 
are coextensive with the boundaries of Panola County, Texas. 

Sec. 8819.005. APPLICABILITY OF OTHER GROUNDWATER CONSERVATION 
DISTRJCT LAW .. Except as otherwise provided by this chapter, Chapter 36, Water Code, 
applies to the district. 

[Sections 8 819.006-8819.020 reserved for expansion] 

SUBCHAPTER A-1. TEMPORARY PROVISIONS 

Sec. 8819.021. APPOINTMENT OF TEMPORARY DIRECTORS. (a) Not later than 
the 45th day after the effective date of this chapter, nine temporary directors shall be appointed as 
follows: 

(1) the Panola County Commissioners Court shall appoint eight temporary directors, 
with two of the temporary directors appointed from each of the four commissioners' precincts in 
the county to represent the precincts in which the temporary directors reside; and 

(2) the county judge of Panola County shall appoint one temporary director who resides 
in the district to represent the district at large. 

(b) Of the temporaiy directors, at least one director must represent rural water suppliers 
in the district, one must represent agricultural interests in the district, and one must represent 
industrial interests in the district. 

I If there is a vacancy on the tempora1y board of directors of the district, the Panola 
County Commissioners Court shall appoint a person to fill the vacancy in a manner that meets 
the representational requirements of this section. 

(d) Temporary directors serve until the earlier of: 

(1) the election of initial directors under Section 8819.023; or 

(2) the date this subchapter expires under Section 8819.026. 

Sec. 8819.022. ORGANIZATIONAL MEETING OF TEMPORARY DIRECTORS. As 
soon as practicable after all the temporary directors have qualified under Section 36.055, Water 
Code, a majority of the temporary directors shall convene the organizational meeting of the 
district at a location within the district agreeable to a majority of the directors. If an agreement on 
location cannot be reached, the organizational meeting shall be at the Panola County Courthouse. 

Sec. 8819.023. CONFIRMATION AND INITIAL DIRECTORS' ELECTION. '(a) The 
tempora1y directors shall hold an election to confirm the creation of the district and to elect the 
initial directors of the district. 
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(b) The temporary directors shall have placed on the ballot the names of all candidates 
for an initial director's position who have filed an application for a place on the ballot as 
provided by Section 52.003, Election Code. 

I The ballot must be printed to provide for voting for or against the proposition: "The 
creation of the Panola County Groundwater Conservation District." 

(d) If the district levies a maintenance tax for payment of expenses, the ballot must be 
printed to provide for voting for or against the proposition: "The levy of a maintenance t~ at a 
rate not to exceed cents for each $100 of assessed valuation." 

(e) Section 41.00l(a), Election Code, does not apply to an election held under this 
section. 

(f) Except as provided by this section, an election under this section must be conducted 
as provided by Sections 36.017(b)-(i), Water Code, and the Election Code. The provision of 
Section 36.017(d), Water Code, relating to the election of permanent directors does not apply to 
an election under this section. 

Sec. 8819.024. INITIAL DIRECTORS. (a) If creation of the district is confirmed at an 
election held under Section 8819.023, the initial directors of the district serve on the board of 
directors until permanent directors are elected under Section 8819.025 or 8819.053. 

(b) The two initial directors representing each of the four commissioners' precincts shall 
draw lots to determine which of the two directors shall serve a term expiring June 1 following 
the first regularly scheduled election of directors under Section 8819.025, and which of the two 
directors shall serve a term expiring June 1 following the second regularly scheduled election of 
directors. The at-large director shall serve a term expiring June 1 following the second regularly 
scheduled election of directors . 

Sec. 8819.025. INITIAL ELECTION OF PERMANENT DIRECTORS. On the unifo1m 
election date prescribed by Section 41.001, Election Code, in May of the first even-numbered 
year after the year in which the district is authorized to be created at a confumation election, an 
election shall be held in the district for the election of four directors to replace the initial 
directors who, under Section 8819.024(b), serve a term expiring June 1 following that election. 

Sec. 8819.026. EXPIRATION OF SUBCHAPTER. This subchapter expires September 
1, 2012. • 

[Sections 8819.027-8819.050 reserved for expansion] 

SUBCHAPTER B. BOARD OF DIRECTORS 

Sec. 8819.051. DIRECTORS; TERMS. (a) The district is governed by a board of nine 
directors. 
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(b) ·Directors serve staggered four-year terms, with four or five directors' terms expiring 
June 1 of each even-numbered year. 

I A director may serve consecutive terms. 

Sec. 8819.052. METHOD OF ELECTING DIRECTORS: COMMISSIONERS 
PRECINCTS. (a) The directors of the district shall be elected according to the commissioner's 
precinct method as provided by this section. 

(b) One director shall be elected by the voters of the entir~ district, and two directors 
shall be elected from each county commissioner's precinct by the voters of that precinct. 

I Except as provided by Subsection ( e ), to be eligible to be a candidate for or to serve as 
director at large, a person must be a registered voter in the district. To be a candidate for or to 
serve as director from a county commissioners precinct, a person must be a registered voter of 
that precinct. 

(d) A person shall indicate on the application for a place on the ballot: 

(1) the precinct that the person seeks to represent; or 

(2) that the person seeks to represent the district at large. 

(e) When the boundaries of the county commissioners precincts are redrawn after each 
federal decennial census to reflect population changes, a director in office on the effective date of 
the change, or a director elected or appointed before the effective date of the change whose term 
of office begins on or after the effective date of the change, shall serve in the precinct to which 
elected or appointed even though the change in boundaries places the person's residence outside 
the precinct for which the person was elected or appointed. 

Sec. 8819.053. ELECTION DATE. The district shall hold an election to elect the 
appropriate number of directors on the uniform election date prescribed by Section 41.001, 
Election Code, in May of each even-numbered year. 

Sec. 8819.054. COMPENSATION. (a) Sections 36.060(a), (b), and (d), Water Code, do 
not apply to the district. 

(b) A director is entitled to receive compensation of not more than $50 a day for each 
day the director actually spends performing the duties of a director. The compensation may not 
exceed $3,000.a year. 

I The board may authorize a director to receive reimbursement for the director's 
reasonable expenses incurred while engaging in activities on behalf of the board. 

Sec. 8819.055. BOARD ACTION. A majority vote of a quorum is required for board 
action. If there is a tie vote, the proposed action fails. 
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[Sections 8819.056-8819.100 reserved for expansion] 

SUBCHAPTER C. POWERS AND DUTIES 

Sec. 8819.101. GENERAL POWERS. Except as otherwise provided by this chapter, the 
district has all of the rights, powers, privileges, functions, and duties provided by the general law 
of this state applicable to groundwater conservation districts created under Section 59, Atticle 
XVI, Texas Constitution. 

Sec. 8819.102. GROUNDWATER WELLS UNDER RAILROAD COMMISSION 
JURISDICTION. (a) Except as provided by this section, a groundwater well drilled or operated 
within the district under a permit issued by the Railroad Commission of Texas is under the 
jurisdiction of the railroad commission, and, in respect to such a well, the district has only the 
authority provided by Chapter 36, Water Code. 

(b) Groundwater produced in an cimount authorized by a railroad commission permit 
may be used within or exported from the district without a permit from the district. 

I To the extent groundwater is produced in excess of railroad commission authorization, 
the holder of the railroad commission pe1mit: 

(1) shall apply to the district for the appropriate permit for the excess production; and 

(2) is subject to the applicable regulatory fees. 

Sec. 8819.103. PROHIBITION ON DISTRICT PURCHASE, SALE, TRANSPORT, OR 
DISTRIBUTION OF WATER. The district may not purchase, sell, transp01t, or distribute 
surface water or groundwater for any purpose. 

Sec. 8819.104. PROHIBITION ON DISTRICT USE OF EMINENT DOMAIN 
POWERS. The district may not exercise the power of eminent domain. 

Sec. 8819.105. REGIONAL COOPERATION. (a) In this section, "designated 
groundwater management area" means an area designated as a groundwater management area 
under Section 35.004, Water Code. 

(b) To provide for regional continuity, the district shall comply with the requirements of 
Section 36.108, Water Code, and: 

(1) participate as needed in coordination meetings with other groundwater conservation 
districts in its designated groundwater management area; 

(2) coordinate the collection of data with other groundwater conservation districts in its 
designated groundwater management area in such a way as to achieve relative uniformity of data 
type and quality; 
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(3) coordinate efforts to monitor water quality with other groundwater conservation 
districts in its designated groundwater management area, local governments, and state agencies; 

(4) provide groundwater level data to other groundwater conservation districts in its 
designated groundwater management area; 

(5) investigate any groundwater or aquifer pollution with the intention of locating its 
source; 

(6) notify other groundwater conservation districts in its designated groundwater 
management area and all appropriate agencies of any groundwater pollution detected; 

(7) annually provide to other groundwater conservation districts in its designated 
groundwater management area an inventory of water wells and an estimate of groundwater 
production in the distdct; and 

(8) include other groundwater conservation districts in its designated groundwater 
management area on the mailing lists for district newsletters, seminars, public education events, 
news articles, and field days. 

[Sections 8819.106-8819.150 reserved for expansion] 

SUBCHAPTER D. GENERAL FINANCIAL PROVISIONS 

Sec. 8819.151. LIMITATION ON TAXES. The district may not impose ad valorem 
taxes at a rate that exceeds 1.5 cents on each $100 valuation of taxable property in the district. 

Sec. 8819.152. FEES. (a) The board by rule may impose reasonable fees on each well: 

(1) for which a permit is issued by the district; and 

(2) that is not exempt from district regulation. 

(b) A production fee may be based on: 

(1) the size of column pipe used by the well; or 

(2) the amount of water actually withdrawn from the well, or the amount authorized or 
anticipated to be withdrawn. 

I The board shall base the initial production fee on the criteria listed in Subsection (b )(2). 
The initial production fee: 

(1) may not exceed: 

(A) 25 cents per acre-foot for water used for agricultural irrigation; or 
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(B) 6.75 cents per thousand gallons for water used for any other purpose; and 

(2) may be increased at a cumulative rate not to exceed three percent per year. 

(d) In addition to the production fee authorized under th.is section, the district may assess 
an exp01i fee on groundwater from a well that is produced for transport outside the district. 

(e) Fees authorized by this section may be: 

(1) assessed annually; 

(2) used to pay the cost of district operations; and 

(3) used for any other purpose allowed under Chapter 36, Water Code. 

Sec. 8819.153. LIMITATION ON INDEBTEDNESS. The district may issue bonds and 
notes under Subchapter F, Chapter 36, Water Code, except that the total indebtedness created by 
that issuance may not exceed $500,000 at any time. 

SECTION 2. (a) The legal notice of the intention to introduce this Act, setting fo1ih the 
general substance of this Act, has been published as provided by law, and the notice and a copy 
of this Act have been furnished to all persons, agencies, officials, or entities to which they are 
required to be furnished under Section 59, Article XVI, Texas Constitution, and Chapter 313, 
Government Code. 

(b) The governor has submitted the notice and Act to the Texas Commission on 
Environmental Quality: 

I The Texas Commission on Environmental Quality has filed its recommendations 
relating to th.is Act with the governor, lieutenant governor, and speak.er of the house of 
representatives within the required time. 

(d) All requirements of the constitution and laws of th.is state and the rnles and 
procedures of the legislature with respect to the notice, introduction, and passage of this Act are 
fulfilled and accomplished. 

SECTION 3. This Act takes effect immediately if it receives a vote of two-thirds of all 
the members elected to each house, as provided by Section 39, Article III, Texas Constitution. If 
this Act does not receive the vote necessary for immediate effect, this Act takes effect September 
1, 2007. 

President of the Senate Speak.er of the House 
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- -------

I certify that H.B. No. 1498 was passed by the House on May 2, 2007, by the following 
vote: Yeas 147, Nays 0, 2 present, not voting; that the House refused to concur in Senate 
amendments to H.B. No. 1498 on May 24, 2007, and requested the appointment of a conference 
committee to consider the differences between the two houses; and that the House adopted the 
conference committee report on H.B. No. 1498 on May 26, 2007, by the following vote: Yeas 
140, Nays 0, 2 present, not voting. 

Chief Clerk of the House 

I certify that H.B. No. 1498 was passed by the Senate, with amendments, on May 21 , 
2007, by the following vote: Yeas 31, Nays O; at the request of the House, the Senate appointed 
a conference committee to consider the differences between the two houses; and that the Senate 
adopted the conference committee rep01t on H.B. No. 1498 on May 26, 2007, by the following 
vote: Yeas 30, Nays 0. 

Secretary of the Senate 

APPROVED: 

Date 

Governor 
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APPENDIXB 

RESOLUTION ADOPTING MANAGEMENT PLAN 
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Resolution 2023-02 

A RESOLUTION OF THE BOARD OF DIRECTORS OF PANOLA COUNTY 
GROUNDWATER CONSERVATION DISTRICT ADOPTING CHANGES TO THE 

DISTRICTS GROUNDWATER MANAGEMENT PLAN 

WHEREAS, the Panola County Groundwater Conservation District ("District") 
was created by Chapter 8819 of the Texas Special Districts Local Laws Code (Chapter 867, Acts 
of the 80th Legislature (2007)) C1Enabling Act11 ) and under the authority of Section 59, Article 
XVI of the Texas Constitution and Chapter 36 of the Texas Water Code; 

WHEREAS, under the direction of the Board of Directors of the District (the "Board"), 
and in accordance with Sections 36.1071 and 36.1072 of the Texas Water Code, and 31 Texas 
Administrative Code Chapter 356, the District has revised its Management Plan; 

WHEREAS, as part of the process of revising its Management Plan, the District 
requested and received the assistance of the Texas Water Development Board (the "TWDB") 
and worked closely with the TWDB staff to obtain staffs input and comments on the draft 
Management Plan and its technical and legal sufficiency; 

WHEREAS, the Board and the staff of the District, the District's legal counsel, and the 
District's hydrogeologist reviewed and analyzed the District's best available data, groundwater 
availability modeling information, and other information and data required by the TWDB; 

WHEREAS, the District issued the notice in the manner required by state law and held a 
public hearing on April 25, 2023, to receive public and written comments on the revised 
Management Plan at the District's office located at 419 W Sabine St, Carthage, TX 75633, and 
offered the public the opportunity to provide written comments on the Management Plan changes 
after the public hearings; 

WHEREAS, the District coordinated its planning efforts on a regional basis with the 
appropriate surface water management entities as required by Section 36.1071(a) of the Tex;as 
Water Code; 

WHEREAS, the Board finds that the Management Plan meets all of the requirements of 
Chapter 36, Water Code, and 31 Texas Administrative Code Chapter 356; and 

WHEREAS, the Board of Directors met in public meetings on April 25, 2023, properly 
noticed in accordance with appropriate law, and considered adoption of the attached 
Management Plan. 
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NOW, THEREFORE, BE IT ORDERED BY THE BOARD OF DIRECTORS OF 
PANO LA COUNTY GROUNDWATER CONSERVATION DISTRICT THAT: 

1. The above recitals ru·e true and correct. 

2. The Boru·d of Directors for the District hereby adopts the attached Management Plan 
as the Management Plan for the District; 

3. The Boru-d of Directors, the District staff, the District's legal counsel, and the 
District's hydro geologist ru-e further authorized to take all steps necessary to 
implement this resolution and submit the Management Plan to the TWDB for its 
approval; and 

4. The Boru·d of Directors, the District staff, the District's legal counsel, and the 
District's hydrogeologist ru-e further authorized to take any all action necessary to 
coordinate with the TWDB as may be required in fiuiherance of TWDB's approval 
pursuant to the provisions of Section 36.1072 of the Texas Water Code. 

5. The President of the Boru-d of Directors and the staff of the District ru-e further 
authorized to talce all necessru-y action to implement this resolution; and, 

6. This resolution shall talce effect immediately upon adoption. 

PASSED AND APPROVED THE 25th DAY OF APRIL, 2023. 

ATTEST: 

~~ 
Vice President 
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APPENDIXC 

NOTICES OF PUBLIC HEARINGS AND MEETINGS OF THE PAN OLA COUNTY 
GCD 
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PUBLIC HEARINGS 

Panola County Groundwater Conservation District 

419 W. Sabine St., Carthage, Texas 75633 

Phone: 903.690.0143 Fax: 903.690.0135 

Public Hearing 

Tuesday, April 25, 2023 at 5:30 p.m. 

County Clerk's Office Use Only: 

FILED FOR RECORD 
~ MYOFPI~ 

/!R~ O'CLOCK-4 M_. 

APR 14 2023 

PUBLIC HEARING AGENDA 

Operating Permits 

1. Call to order. 

2. Greg Ransom, located at 165 CR 132, Gary TX 75643 applied to operate two (2) water wells located at or 
near 165 CR 132, Gary TX 75643 for poultiy houses. The total potential maximum combined annual 
groundwater production from these two (2) wells is 31,536,000 gallons or 96.78 acre-feet annually for the 
water wells at the estimated rate of withdrawal of 3 0 GPM. 

The combined total usage applied for ~s 2,000,000 gallons or 6.14 acre-feet annually. 

3. Keith Sears, located at 517 CR 172, Longbranch, TX 75669 applied to operate two (2) water wells located at 
or near 517 CR 172, Longbranch, TX 75669 for poultry houses. The total potential maximum combined 
annual groundwater production from these two (2) wells is 15,768,000 gallons or 48.39 acre-feet annually for 
the water wells at the estimated rate of withdrawal of 15 GPM. 

The combined total usage applied for is 4,000,000 gallons or 12.27 acre-feet annually. 

4. Adjourn. 

Management Plan Hearing 

1. Call to order. 

2. Public hearing for the District Management Plan. 
A. Discuss and take action on approval of the District Management Plan for 2023 and for 

resolution 2023-02. 

3. Adjourn. 

These public hearings are available to all persons regardless ofdisability. Ifyou require special assistance 
to attend or participate in the hearings, please contact the Panola County GCD at (903) 690-0143 at least 24 
hours in advance ofthe meeting. 
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Any person having an interest in the subject matter of a hearing may file a contested case hearing on an 
application by submitting in writing prioi· to the hearing or appear at the hearing and provide reasons opposing the 
application. A person or entity requesting a contested hearing on more than one application must submit a 
separate request for each application. Requirements for a contested case hearing can be found in Rule 10.4 of the 
District Rules, which are available· on request from the District by calling (903) 690-0143 or online at 
www.pcgcd.org. 

At any time during the meeting and in compliance with the Texas Open Meetings Act, Chapter 551, Government 
Code, Vernon's Texas Codes, Annotated, the Panola County Groundwater Conservation District Board may meet 
in executive session on any of the above agenda items for consultation concerning attorney-client matters 
(§551.071), deliberation regarding real property (§551.072), deliberation regarding prospective gift (§551.073), 
personnel matters (§551.074), and deliberation regarding security devices (§551.076). Any subject discussed in 
executive session may be subject to action during an open meeting. 

Certification 

I, the undersigned authority, do hereby certify that our office posted and filed the above notice of meeting on or 
before April 14, 2023 at 5:00 p.m., with the Panola County Clerk's Office, and also posted a copy near the front 
door of the Panola County GCD office in a place convenient and readily accessible to the general public at all 
times, and that it will remain so posted continuously for at least 10 days preceding the scheduled time of said 
meeting in accordance with Texas Government Code, Chapter 551. 

Teresa Griffin, General Man 
Panola County Groundwater Conservation District 

WITNESS l f[]~ AND SEAL OFT !Gz;~THIS 1HE 141H DAY OF APRIL
2023 AT ,-•':,~O'CLOCK 

OUNTY CLERI<. 
TE S 

) .... 
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rln lvf Rober/s Media Company I Honesty, Respect and Fairness 

04/13/23 
109 WPanola 
Carthage, TX 75633 

Phone:(903) 693-7888 Fax: Email:glynch@panolawatchman.com 

AFFIDAVIT OF PUBLICATION 

State of Texas) 

County of Panola) 

This Affidavit of Publication for the Panola Watchman, a daily newspa
per of general circulation, printed and published at Carthage, hereby- • --
certifies that the attached legal notice, ad # 1768273, was published 
in said newspaper on ~ 0 ·- /J d 2 ~ , and that copies of 
each paper in which sai I Public N6tice was published were delivered 
by carriers to the subscribers of said paper, according to their accus
tomeJ mode .r usiness i~e. 

A--~ ,e., C+--- ~~-l~ -J 

The above Affidavit and Certificate of Publication was subscribed and 
sworn to before me by the above-named Gayla Lynch, who is person
ally known to me to be the identical person in the above certificate on 
this -12]_ day of ~ 0• f!..J)__ , &log 3 

~~~-CL0 
NotaVie +i\ and for 
State of Texas) 
County of Panola) 

93My commission expires IO .. \ , -

Panola County Groundwater Conservatfon DJstrtct on 
District Manogoment Pl"n 

NoUce Is hereby given that 1he Board of Ol<ectors of the 
Panola County Grounowater Conservation 01sutct roistrict-) 
will hold a oubllc hearing on Tuesday,Aorll 25, 2023, a15:30 
p.m, In ttle Olstttct office located at 419 w. Sobine Street In 
Can.nage, Texas 75633, lo discuss. consider. receive public 
comm ents, and poten tla11y ect upon adoption of the Dlstflct 
Management Plan. AU lnteres1ed members or the oubllc are 
Invited 10 attend. 

At any time during the hearing and In compllance with Chap, 
ter 551, Oovemment Code, the Dlstrlct Board may meet In 
executive session on the above agend a Item for consullatlon 
conc!!rnlne attorneyclient mattets. Arry subject olscussea 
In executive secession may thereafter be subject to acUon 
during an open session of the OlsHlcl Board. 

The Dlsu/ct Is commltleCl to compliance wllh Ule Americans 
with Dlsabllltles Act (ADA). Reasonable accommodation and 
eQual opportunity for effecttve communlcollons will be pro
vided upon re quest. 

Please conlact the Olstrlct omce at (903) 690-0143 at least 
23 hours In advance If accommodation Is needed. 

adid: 1768273 

mailto:Email:glynch@panolawatchman.com


panolawatchman.com 

. ' 

· ,; · _ m4.e J ,tnnlit .utr~man =======~= 

.------· -

PUBLIC NOTICE 
PANOLA COUNTY 

TEXAS COMMUNITY DEVELOPMENT 
BLOCK GRANT PROGRAM 

Panola County I~ giving notice of the County·s Intent to submit a·Tex
as Community Development Block Grarit Program grant application 
for a Community Deveiopment Fund grant request of $500,000 for 

• 
• 

water main Improvements on behalf of Rock Hill W~C. The applica
tion Is avallable for review at the County Courthouse during regular 
business hours. Para obtener una copla en espanol, comunfquese 

• con Roel< Hill WSC General Manager, Wade ·Allums, al (903) 678-
9073. 

• 
Panola County Groundwater Conservation District on 

District Management Plan 
• .. 

Notice is ·hereby given that the Board of Directors of the 
Panola County Groundwater Conservation Distric::t ("District") 
will.hold a public hearing on Tuesday, April ·25, 2023, at 5:30 
p.m. in the District office located at 419 W. Sabine Street in 
Carthage, Texas 75633, to discuss, consider, receive public 
comments, and potentially act upon adoption of the District 
Management Plan. All interested members of the public are 
invited to attend. . 

At any time during the hearing and in c6mplian·ce with Chap
ter 551, Government Code, the District Board may meet in 
executive session on the above agenda Item for consultation 
concerning attorneyclient matters. Any subject discussed 
in executive secession may thereafter be subject to action 

:. • during an open, session of.the D_istrlct Board. 

The District is committed to compliance with the Americans 
with Disabilities Act (ADA). Reasonable accommodation and 
equal opportunity for effective communications will be pro
vided upon request. • 

Please contact the District office at (903) 690-0143 at least 
23 hours in advance if accommodation Is needed. 

COUNTY OF PANOLA 
CARTHAGE, TEXAS 

LEGAL NOTICE . 
REQUEST FOR PROPOSALS FOR AMB~LANCE SERVICES 

In accordance with Texas, Local Government code, Chap
ter 262, Subchapter C the Commissioners Court of Panola 
Countv. Texas will receivP. nmnn<>::il<> fnr flmh..1~~-- "- -··'- - -

Taking ~ental Appllcatlo 
. ' . 

2 bdrm/.1 bth 16x60 MH $ 
mthly/$800 dep. 439 CR 319 · 
thage. . 

·············~······,3 bdrm/2 ..bth Dbl Wide MH $ 
mthly/$1000 dep. :437 CR 
Carthage 

NO PETS ALLOWED 
on both 2 properties above 

(903)622-4650 

Making the 
search for the 

https://panolawatchman.com


APPENDIXD 

ENTITIES TO NOTIFY AND EVIDENCE OF COORDINATION WITH SURFACE 
WATER MANAGEMENT ENTITIES 

Cities in Panola County: 

City of Carthage City of Beckville 
812 W. Panola St P.O. Box97 
Carthage, Texas 75633 Beckville, Texas 75631 

City ofGruy City of Tatum 
P. 0. Drawer 160 P. 0. Box 1105 
Gruy, Texas 75643 Tatum, Texas 75691 

Groundwater Management Area I I-Groundwater Conservation Districts: 

Neches & Trinity Valleys Groundwater Conservation District 
Penny Hanson, Manager 
P. 0. Box 1387 
Jacksonville, Texas 75766 

Pineywoods Groundwater Conservation District 
John McFarland, General Manager 
202 E. Pilar, Room 213 
Nacogdoches, Texas 75961 

Rusk County Groundwater Conservation District 
David Miley, General Manager 
P. 0. Box 97 
Henderson, Texas 75653 

Page 34 
Panola County Groundwater Conservation District - Management Plan 

Readopted Version 



Surface Water Management Entities: 
Sabine River Authority 
Jerry Clark, General Manager 
P.O. Box 579 
Orange, Texas 77631-0579 

Panola County Fresh Water Supply District No. 1 
Sammy Peace, President 
638 County Road 1234 
Caithage, Texas 75633-0331 
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APPENDIXD 

ENTITIES TO NOTIFY AND EVIDENCE OF COORDINATION WITH SURFACE 
WATER MANAGEMENT ENTITIES 

Cities in Panola County: 

City of Caiihage City of Beckville 
812 W. Panola St. P.O. Box 97 
Caiihage, Texas 75633 Beckville, Texas 75631 

City of Gary City ofTatum 
P. 0. Drawer 160 P. 0 . Box 1105 
Gary, Texas 75643 Tatum, Texas 75691 

Groundwater Management Area 11-Groundwater Conservation Districts: 

Neches & Trinity Valleys Groundwater Conservation District 
Penny Hanson, Manager 
P. 0. Box 1387 
Jacksonville, Texas 75766 

Pineywoods Groundwater Conservation District 
John McFarland, General Manager 
202 E. Pilar, Room 213 
Nacogdoches, Texas 75961 

Rusk County Groundwater Conservation District 
David Miley, General Manager 
P. 0. Box97 
Henderson, Texas 75653 
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Surface Water Management Entities: 
Sabine River Authority 
Jerry Clark, General Manager 
P.O. Box 579· 
Orange, Texas 77631-0579 

Panola County Fresh Water Supply District No. 1 
Sammy Peace, President 
638 County Road 1234 
Carthage, Texas 75633-0331 
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Attn: Andy Nixon, Mayor. · 
PO BOX97 

Beckville, TX 75631 



PANOLA COUNTY 
groundw I r conserv l ion district 

April 27, 2023 

City of Beckville 
Andy Nixon, Mayor 
PO Box 97 
Beckville, TX 75631-0097 

Dear Mayor Nixon: 

Enclosed please find a copy of the revised Management Plan readopted by the 
Panola County Groundwater Conservation District (the "District"). The District's mission 
is to conserve, preserve, and protect the quality and quantity of the groundwater resources 
for the citizens within Panola County. The Texas Legislature created the District in 2007 
and the voters of Panola County confirmed the creation of the District on November 6, 
2007. 

The District submits the enclosed Management Plan pursuant to Section 3 6 .1071 (a) 
of the Texas Water Code and the Texas Water Development Board's ("TWDB") rules 
(Title 31 Texas Administrative Code, Section 356.51). A copy of the Management Plan 
including all attachments can also be viewed electronically at www.pcgcd.org . The District 
asks for review and comment on its Management Plan as part of the District's effo1t to 
coordinate with surface water management entities and to seek input on the District's 
comprehensive groundwater management goals. The District Board ofDirectors ("Board") 
held a public hearing and subsequently readopted the enclosed Management Plan at its 
Board meeting on April 25, 2023. 

The District is committed to working with you to manage the groundwater 
resources within its boundaries. Please contact the District at (936) 690-0143 if you have 
any questions regarding the District's Management Plan or its activities. 

Sincerely, 

c~-~~e.Qh~ 
Teresa Griffin 
General Manager 

https://c~-~~e.Qh
www.pcgcd.org


tgriffin pcgcd.org 

From: tgriffin pcgcd.org 
Sent: Thursday, April 27, 2023 9:15 AM 
To: ago@sratx.org 
Subject: Panola GCD Management Plan 2023 
Attachments: PCGCD Management Plan 2023.pdf 

Dear Sabine River Authority: 

Attached is a copy of the board approved management plan for the Panola County Groundwater Conservation District. 
Please review and let me know if you have any comments or questions. Thank you! 

Teres{;l eirLfft,Vv 
General Manager 
Panola Co. Groundwater Conservation District 
419 W. Sabine 
Carthage, TX 75633 

Phone: (903)690-0143 
Cell: (903) 263-3256 

Visit our website! www.pcgcd.org 

1 

www.pcgcd.org
https://pcgcd.org


tgriffin pcgcd.o,rg 

From: tgriffin pcgcd.org 
Sent: Thursday, April 27, 2023 9:00 AM 
To: pcfwd1@gmail.com 
Subject: Panola GCD Management Plan 2023 
Attachments: PCGCD Management Plan 2023.pdf 

Dear Panola County Freshwater District 1: 

Attached is a copy of the board approved management plan for the Panola County Groundwater Conservation District. 
Please review and let me know if you have any comments or questions. Thank you I 

Teves.~ eivLfFV\, 
General Manager 
Panola Co. Groundwater Conservation District 
419 W. Sabine 
Carthage, TX 75633 

Phone: (903)690-0143 
Cell: (903) 263-3256 

Visit our website! www.pcgcd.org 

1 

www.pcgcd.org


tgriffin pcgcd.org 

From: tgriffin pcgcd.org 
Sent: Thursday, April 27, 2023 8:45 AM 
To: jmcfarland@pgcd.org; David Miley; Penny Hanson 
Subject: Panola GCD Management Plan 2023 
Attachments: . PCGCD Management Plan 2023.pdf 

Attached is a copy of the board approved management plan for the Panola County Groundwater Conservation District. 
Please review and let me know if you have any comments or questions. Thank you! 

Tereslil eirLfFII\, 
General Manager 
Panola Co. Groundwater Conservation District 
419 W. Sabine 
Carthage, TX 75633 

Phone: (903)690-0143 
Cell: (903) 263-3256 

Visit our website! www.pcgcd.org 

1 

www.pcgcd.org
https://pcgcd.org


tgriffin pcgcd.org 

From: tg riffin pcgcd.org 
Sent: Thursday, April 27, 2023 8:43 AM 
To: cityoftatum@tatum.texas.gov 
Subject: P~nola GCD Management Plan 2023 
Attachments: PCGCD Management Plan_2023.pdf 

Dear City of Tatum: 

Attached is a copy of the board approved management plan for the Panola County Groundwater Conservation District. 
Please review and let me know if you have any comments or questions. Thank you! 

Teresci c;rLffLV\, 
General Manager 
Panola Co. Groundwater Conservation District 
419 W. Sabine 
Carthage, TX 75633 

Phone: (903)690-0143 
Cell: ( 903) 263-3256 

Visit our website! www.pcgcd.org 

1 

www.pcgcd.org


tgriffin pcgcd.org 

From: tgriffin pcgcd.org 
Sent: Thursday, April 27, 2023 8:40 AM 
To: garyngs2@hotmail.com 
Subject: Panola GCD Management Plan 2023 
Attachments: . PCGCD Management Plan 2023.pdf 

Dear City of Gary: 

Attached is a copy of the board approved management plan for the Panola County Groundwater Conservation District. 
Please review and let me know if you have any comments or questions. Thank you! 

Teves.Cl c;rLff[V\, 
General Manager 
Panola Co. Groundwater Conservation District 
419 W. Sabine 
Carthage, TX 75633 

Phone: ( 903)690-0143 
Cell: (903) 263-3256 

Visit our website! www.pcgcd.org 

1 

www.pcgcd.org
https://Teves.Cl
https://pcgcd.org


tgriffin pcgcd.org 

From: 
Sent: 
To: 
Subject: 
Attachments: 

tgriffin pcgcd.org 
Thursday, April 27, 2023 8:29 AM 
'swilliams@carthagetexas.com' 
Panola GCD Management Plan 2023 
PCGCD Management Plan 2023.pdf 

Mr. Williams 

Attached is a copy of the board approved management plan for the Panola County Groundwater Conservation District. 
Please review and let me know if you have any comments or questions. Thank you! 

Tevesci c;vLfftV\, 
General Manager 
Panola Co. Groundwater Conservation District 
419 W. Sabine 
Carthage, TX 75633 

Phone: (903)690-0143 
Cell: (903) 263-3256 

Visit our website! www.pcgcd.org 

1 

www.pcgcd.org
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APPENDIXF 

DESIRED FUTURE CONDITIONS ADOPTED BY 
GROUNDATER MANAGEMENT AREA 11 

Page 37 
Panola County Groundwater Conservation District - Management Plan 

Readopted Version 



RESOLUTION TO ADOPT DESIRED FUTURE CONDITIONS 
FOR AQUIFERS IN GROUNDWATER MANAGEMENT AREA 11 

THE STATE OF TEXAS § 
§ 

GROUNDWATER MANAGEMENT AREA 11 § 
§ 

GROUNDWATER CONSERVATION DISTRICTS § 

WHEREAS, Texas Water Code§ 36.108 requires the groundwater conservation districts located in 
whole or in prut in a groundwater management ru·ea ("GMA") designated by the Texas Water 
Development Board to adopt desired future conditions for the relevant aquifers located within the 
management ru·ea; 

WHEREAS, the groundwater conservation districts located wholly or prutially within 
Groundwater Management Area 11 ("GMA 11"), as designated by the Texas Water 
Development Boru·d, as of the date of this resolution ru·e as follows : Neches & Trinity Valleys 
Groundwater Conservation District, Panola County Groundwater Conservation District, 
Pineywoods Groundwater Conservation District, Rusk County Groundwater Conservation 
District (collectively hereinafter "the GMA 11 Districts"); 

WHEREAS, the GMA 11 Districts are each governmental agencies and bodies politic and 
corporate operating under Chapter 36, Water Code; 

WHEREAS, the GMA 11 Districts desire to fulfill the requirements of Texas Water Code 
§36.108 through mutual cooperation and joint planning efforts; 

WHEREAS, the GMA 11 DistTicts have had numerous public meetings, including stakeholder 
meetings for the specific purpose of receiving comments and input from stakeholders within 
GMA 11, and they have engaged in joint planning efforts to promote comprehensive 
management of the aquifers located in whole or in prut in Groundwater Management Area 11; 

WHEREAS, the GMA 11 Districts have considered the following factors, listed in §36.108( d), . 
in establishing the desired future conditions for the aquifer(s), 

(1) groundwater availability models and other data or information for the management 
area; 

(2) aquifer uses or conditions within the management ru·ea, including conditions that 
differ substantially from one geographic ru·ea to another; 

(3) the water supply needs and water management strategies included in the state water 
plan; 



(4) hydrological conditions, including for each aquifer in the manageme1;1.t area the total 
estimated recoverable storage as provided by the Texas Water Development Board 
Executive Administrator and the average annual recharge. inflows, and discharge; 

(5) other environmental impacts, including impacts on spring flow and other 
interactions between groundwater and surface water; 

(6) the impact of subsidence; 

(7) socioeconomic impacts reasonably expected to occur; 

(8) the impact on the interests and rights in private property, including ownership and 
the rights of management area landowners and their lessees and assigns in 
groundwater as recog1)ized under Texas Water Code §36.002; 

(9) the feasibility of achieving the desired future conditions; and 

(10) any other inf01mation relevant to the specific desired future conditions; 

WHEREAS, the desired future conditions provide a balance between the highest practicable 
level of groundwater production and the conservation, preservation, protection, recharging, and 
prevention ofwaste of groundwater in the management area; 

WHEREAS, after considering the factors listed in 36.108(d), Texas Water Code, the GMA 11 
Districts may establish different desired future conditions for: (1) each aquifer, subdivision of an 
aquifer, or geologic strata located in whole or in part within the boundaries of GMA 11; or (2) 
each geographic area overlying an aquifer in whole or in part or subdivision of an aquifer within 
the boundaries of GMA 11; 

WHEREAS, the GMA 11 Districts recognize that GMA 11 includes a geographically and 
hydrologically diverse area with a variety of land uses and a diverse mix of water users; 

WHEREAS, the GMA 11 Distlicts voted to propose desired future. conditions based on Scenario 
33 documented in Technical Memorandum 21-01, at a meeting on April 28, 2021, followed by a 
90-day public comment peliod during which no comments were received, and; 

WHEREAS, it is the intent and purpose of the GMA 11 Districts, by adoption of this resolution, 
to meet the requirements of Texas Water Code §36.108, and establish "desired future conditions 
for the relevant aquifers" within GMA 11 for the Spruta, Queen City, and Cru-rizo-Wilcox 
aquifers as described in Table 1, attached hereto and incorporated herein for all purposes; 

WHEREAS, it is the intent and purpose of the GMA 11 Districts, by adoption of this resolution, 
to meet the requirements of Texas Water Code §36.108, and declru·e that the following aquifers 
ru·e classified as not relevant for the purposes of joint planning; Gulf Coast, Nacatoch, Trinity, 
and Y egua-J ackson aq11ifers; 



WHEREAS, at the August 11, 2021 GMA 11 meeting, after a motion was duly made and 
seconded, the GMA 11 Districts adopt this resolution establishing desired futm-e conditions for 
the aquifer(s) described in Table 1 by unanimous vote. 

NOW, THEREFORE, BE IT RESOLVED BY THE AUTHORIZED VOTING 
REPRESENTATIVES OF THE GMA 11 DISTRICTS AS FOLLOWS: 

1. The above recitals are true and correct. 

2. The authorized voting representatives of the GMA 11 Districts hereby establish the 
desired future conditions of the· aquifer(s) as set fo1th in Table 1 by unanimous vote 
reflected in the above recitals.-

3. The GMA 11 Districts and their agents and representatives, individually and collectively, 
are fu1iher authorized to take all actions necessaiy to implement this resolution. 

AND IT IS SO ORDERED. 

PASS ED AND ADOPTED on this 11th day of August, . 2021. 

ATTEST: 

Neches & Trinity Valleys Groundwater Conservation District 

anolaoun~ watdConservation District 

4'?~~ . 
{7'1neywoods Groundwater Conservation District 

r;i,Kdll . 
Ruskounty Groundwater Conservation District 



Table 1 
Desired Future Conditions for Each County-Aquifer Unit in GMA 11 

Expressed at Average Drawdown from 2013 to 2080 (ft) 

2013-2080 Average Dnwdowu (CC) 

County 
Scenario 33, TM 21-01 

Queen City Cal'l'izo-Wiko:x
Spin1a Aquifer 

Aquifer Aquifer 
Anderson 30 44 155 
Angelina 6 28 67 
Bowie 12 
Camp 11 85 
Cass 66 34 79 
Cherokee 7 31 176 
Franklin 102 
Gregg 49 109 
Harrison 41 26 
Henderson 33 106 
Hopkins 61 
Houston 3 12 86 
Marion 123 32 32 
!Morris 39 78 
Naco2doches 7 22 73 
Panola 21 
Rains 17 
Rusk 26 17 86 
Sabine 1 3 9 
San Augustine 2 7 22 
Shelby 18 12 17 
Smith 121 132 265 
Titus 9 66 
Trinity 5 18 56 
Upshur 10 30 149 
Van Zandt 73 55 
Wood 9 16 122 



tgriffin pcgcd.org 

✓ ·-. 1om: T exReg@sos.texas.gov 
.,ent: Monday, July 26, 2021 10:59 AM 
To: tgriffin pcgcd.org 
Subject: S.O.S. Acknowledgment of Receipt 

Acknowledgment of Receipt 

Agency: Groundwater Management Area 11 

Liaison: Teresa Griffin 

The Office of the Secretary of State has posted 

notice of the following meeting: 

Board: GMA 11 

Committee: GMA 11 

date: 08/11/202110:00 AM "TRD# 2021004478" 

Notice posted: 07 /26/2110:58 AM 

Proofread your current open meeting_notice at: 

http://texreg.sos.state.tx.us/ pub I ic/pub _ om_loo kup$.sta rtup ?Z_TRD=20210044 78 

1 

http://texreg.sos.state.tx.us


7/26/2021 Open Meeting Submission : 

Open Meeting Submission 

2021004478 

Date Posted: 07/26/2021 

Status: Accepted 

Agency Id: 1148 

Date of 
Submission: 07/26/2021 

Agency 
Name: Groundwater Management Area 11 

Board: GMAll 

Committee: GMAll 

Date of 
Meeting: 08/11/2021 

Time of 
Mee~ng: 

10:00 AM (##:##AM Local Time) 

Street 
Location: 

202 E. Pilar 

City: Nacogdoches 

State: TX 

Liaison 
Teresa Griffin 

r ame: 
•Liaison Id: 2 

Additional 

Information
Obtained 

Teresa Griffin 903-690-0143 
• · •• 

From: 
Agenda: GROUNDWATERMANAGE:MENT AREA 11 

NOTICE OF OPEN :MEETING 

Notice is hereby given that the groundwater conservation districts (GCDs) located wholly or 
partially within the Groundwater Management Area 11 ( GMA-11} as designated by the Texas 
Water Development Board (TWDB) consisting of: 

Neches and Trinity Valleys Groundwater Conservation District (NTVGCD), 
Panola County Groundwater Conservation Dis1lict (PCGCD), 
Pineywoods Groundwater Conservation District (PGCD), and 
Rusk County Groundwater Conservation District (RCGCD); 

Will hold a Joint Planning Meeting at 10:00 a.m. on August 11, 2021, in room 119 
(Commissioners Room) in Nacogdoches City Hall at 202 E. Pilar, Nacogdoches, TX, and via 
Zoom at: https://zoom.us/j/95002156603 ?pwd=Qm5WZm0 1 TS8xcERFWVVnUmJzK3huZz09 
Via telephone (346)248-7799 Meeting ID: 950 0215 6603 Passcode: 386379 
For the following purpose: 
1. Call to order. 
2. Public comments. i 
3. Discussion and possible action to approve the minutes of the April 28, 2021, meeting. 
4. Discussion of representatives and alternate appointments from Rusk County. 

https://texreg.sos.state.lx.us/tac/omsubmit$omsubmit.actioninsert .. .• . 1/2 

https://texreg.sos.state.lx.us/tac/omsubmit$omsubmit.actioninsert
https://zoom.us/j/95002156603


7/26/2021 Open Meeting Submission : 

5. Nominations and election of officers in accordance with Section 4.05 of the GMA 11 Bylaws 
6. Discussion and possible action regarding the public comments received by each District 
during the DFC comment period. 
7. Discussion and possible action to approve fmal proposed DFC's via Resolution. 
8. Discussion ofpossible agenda items for the next GMA-11 meeting. \ ,~.) 
9. Set date, time, and place ofnext meeting. 
10. Adjourn meeting. 

Dated and posted prior to 5:00 PM on or before the 30th day of July 2021. 

Teresa Griffin, GMA-11 Contact 
Panola County Groundwater Conservation District 

This meeting is available to all persons regardless of disability. Ifyou require special assistance 
to attend or participate in the meeting, please contact the Panola County GCD at (903) 690-0143 
at least 24 hours in advance of the meeting. 

i PUBLIC COMMENTS: Citizens who desire to address GMA-11 on any matter may sign up to . 
do so prior to this meeting. Public comments will be received during this portion of the meeting. 
Please limit comments to 3 (three) minutes. No discussion or final action will be taken by GMA-
11. 

Questions, Requests for Inf01mation and Comments Submission: Citizens who wish to ask 
questions, to request additional information, or to submit comments may do so by submitting 
such information to the following person: 
Teresa Griffm IPanola County GCD I419 W. Sabine, Cart 

1, New Sul;lmiss_ion 1 

TEXAS REGISTER TEXAS ADMINJSTRATIVE CODE OPEN MEETINGS 

·,_) 

,https://texreg.sos.state.tx.us/tacfomsubmit$omsubmit.actioninsert 2/2 

https://texreg.sos.state.tx.us/tacfomsubmit$omsubmit.actioninsert
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GROUNDWATER MANAGEMENT AREA 11 JUL 21 2021 • 
N()TICE OF OPEN MEETING ,., -·,).AMY FINCHr:R· 

. . .. . . . ,,ounty CferL C , c;; 
_, I\_, • ounly C rt 

-· . . . . . . , .. . . . Aryg~linci Co.unt ~l.! atLaw 
Notic;~ 1~ h_ereb.y g1vep th~t the groundwater c0nservatlon- ~tstnots·(GC?s) locatedwholly of)pmt~-fJ-~~Texas 

w1th~n the G1·oun~wate1· Management Area 11 (GMA-11}aivdes1gnatedby. the Texas Water • - -.... 
De:velopmtnt Bo~.rd (TWDB}consisting of: 

Neches and Trinity Valleys:Groundwater·Conservation pistrlet (NTVGCD.),
Panola County Groundwater Qonsetv.ation Distriet(PCQCD)s 
Pineywoods Groundwater,Consenratfon District (PGCD), and 
Rusk County Groundwater ConservationcDistrlct (RCGCD)j 

Will,hold .a·JointPlanl]ing M,:c,i"1ti:n,g ~tl0:00-a,m. on.August-11; 202-1, in room.ll9 (Co1l1l'ltissionel's 
Room) in Nacogdoches Ciw Hall"at~O2 EePila,i:, Nacogdo'ches, TX, andilia Zoom at: 
https:f/zoom.us/l/9500215660?.?pwd=QmSWim01TS8xcERFWVVnl:JmJzK3huZzOf1 

Via. 'telepho.rie (346)248-7799 Me.eting.10.: ·950 02:15.6603'Passcode;38{;)379 

For the following purpose: 
1, Call to order. 
2. Fublic comments. i 

3. Discussion:and-possible action to approve the IJluintes of-fhe April 28~ 2021, .meetin~. 
4. Discussion ofrepresentatives and altern.ate appomfu1ents,·fro.tn Rusk Cot;1v.ty, 
5. Nominations and election,ofofficers in.accordartce Wif4:S·ectiort 4.05 oft1W@¥A.·l1 Sy1avvs 

)
6. Disoussion,and p.ossible action regarding,tlm publi~·:eotnII1~nts received by:eacl\Districtduring 

the DFC. comment period. • 
7. Dfacussion;ai;id ,possible action to approve finalproposed .DFC's viaR,esolution. 
8. l)rscussion of possible.~g~nda items fodhe next GMA.,:H -meeting-. 
9. Set date, time, -and place ofnext.meeting. 
10. Adjou1n.meeting. 

Dated .and posted priol'fo 5:00 PM·on or before the 30th day of July 2.021._ 

\'l. I\l\t'l . •~ - •. .• 
\NJL;-L( . • . • • ,,C.~ . 

Teresa~t 
Panola Comity Grou:n.dWater Coi1s~rvatio:h Dl$ti:ict 

This 111e#ipg i~ availcible ..to .tf/l pei-sqns regard/es« .pf.tJisabi#ty. ffyou 1'equire special assista11ce to attend 01' 
pa~tiepqte' IJ? the nw1N1Jg,pfea.se ~6nt(jct,th¢ P.an.ola-Goimty. GCJJ at.(9,03,).690~.0143 atleast-24 ha111~ ln advance of 
.thew1eeting. 

1PUBLI(}COMMENTS; Gi:.tjz¢n$ who de*e_to addre~~·GMA/1.1 on any 1nattermay sign \lp,to do .so priorto this 
meeting. :P:ub'ljc,oo.nunelits \9HI '(,e _received du.ring t.hikpllr~ion. ofth¢ meeting. Please'luni.t comments to 3 (three) 
minutes. No·dJscussion or final action will be taken.by'(J.MA-U. 

Questions, Requests·for Information-and CortintcntsSubmissfon: C_itize.us wl:io wish.to '~sk 'questiqll~; to teqq~st: 
a,qd itional fuformatiori, o_l',tQ submit.c.ornments may do sci by submitfing.,sucih foformationto the foilo:wfog pe:rson:. 

Terel!a Gi;iffi.n, ]P111?-ola. Coun1y. OCD 1419 W. Sabine, Ca1,thage, TX 75653 I(903) 690~0143 /tgriffin@p.ogcd:o'r~' 

mailto:tgriffin@p.ogcd:o'r
https://C_itize.us
https://Cot;1v.ty
https://appomfu1ents,�fro.tn
https://Me.eting.10
https:f/zoom.us/l/9500215660?.?pwd=QmSWim01TS8xcERFWVVnl:JmJzK3huZzOf1


GROUNDWATER MANAGEMENT AREA 11 
N0TIC,E OF OPEN MEETING 

Notice-is hereby given that the .gtou!}:dw~t~r conserva(ioil e:list,dct$ (GCDs) lopated. wl10I1y:or·pmtially 
wllhin the G1·oundwatel' ManagementA,·ea tt(GMA~i1) as.de~ignated by the T¢x.as Water 

Development Boal'd (TWDB) consisting of: 

Neches and Ti'inj(:y Valleys Grqwidwater Conset'vatibn District (NTVGCD), 
P~ola Co~nty t{rbµndwater Co.u.servation -District (PCGCD), 
Pineywoods Groundw'aterCon_sewation Plsttkit(:PGCD), and 
Rus1~ Count)' Groundwater Conservation District (RCGCD); . 

~ 
WiU ho.l~ a.,fofoJ.J,>launing Meethtg at 10:00;a,m. ouAugusflt, 2021, in too_m 1'19-(Comlhi'sionef 
Ro()m) in Nw~(:lgdoches Clzy-Hall at.202 E. Pilai-, N-ac0gdoches;'TX; ·and via.Zoom at: ' ·,:t~1,,.L..,.,1 ~ 
https://zoom.us[l/95002156603?.pWd==Qm5WZm01TSSxcERFWVVnUwJzl<3huiz09 @~/" ro 

. . . -- . . . . . i! \i ' 
·-J_ 

Via telephone (346)248~7799 Me~ting, IQ~ 950:0215:6603 Passcode~ 386379 -~ j~~ ~ 
1ifh:;~,... %;~;l~~ ~o-

For the. foifowing purpose: .. ..., --~-

L CaJlto·.order. 
2, P_ublic comments. i 

3. Dis9ussionand_p.ossible-,action to appr.o've the minutes of.the;Apfil 28,2021, meeting. 
4. Dis9ussio1;1 ofrepreserit~tives and alternate a~pointments·from Rusk County~ 
5. No"tnina,tio,Iisanil electiq.n·-ofofn¢ers in ac.cor.dancewith Seetfon,4;05·ofthe GMA 11 Bylaws

) 6. Discq_ss~on ap,d-possibl~-~pt_i011tegarciin~ tlJe·.public.comijientsreceived by eachDistrict during 
the DFC comm.yl}t perfod. 

7. Discussion and possMelictiqn,.to .appi:pye fin~lp~·opos_e_d DFC1s via.Resolution. 
8. Dis.cussion ofpossibl~ agen<ia, items.for tl,iif ne,;.t GMA.-J1 meeting, 
9. Set-date, time, and place ofnext Jlleeting. 
10. Adjournmeeting. 

Dated and posted ·pl'.ior to 5;-00 PM o,n m" be'for¢ the 30th day ofJuly- 202.1. 

r\ 

Tetesa Griffin, G • ·. ·,.;'!i ·Contact 
Panola CountyGtoundwater Conservation District 

This. meeting-is. availuble to all pel'sons. 1:egai'dl~ss 'of ·dlsa~i(ity, 1f)!qu .requil•e s'pecfal a~fsta11e((.·.-to ·qt(ehef· or 
p(ll;tic}p.ate.in tfie. me.etingi please contaartJre.P'cltiola Cozrr,ty .GCD at(!J03) q9().~0143 at'leqst24 hotti·siri ac!win¢e of 
themeet-ing. • 

1PUBLIC.COMMENTS: Citizens .who desire to address GMA-Tl .on,any.-11!-~tter may sign up.to '.4o:s1,r:pfiottc;>"this 
me~ting. l\1blic.conu:nents will .be.reeeiv:ed dur~g-this portion of the .tneetirtg. Please limitco1ti1:tie1~-ts·to 3 (three) 
111_inµtes. No c;jiscussi<>1lor final action will be taken by GMA,.11. 

Questions, Requests fot,Jnformation and Comments-Siibniission:.,QitiZ!;)ns,wlio wish.to:ai;k,quest.ioni;; to reqµest 
additional information, or-to:submit,comm~n:j~ n\ay dq 's~ pfsu:b111ittipg su:cq fof◊trnatip:i;rto ,the :f◊Howil\gjj¢r~_on: 

Teresa Griffin·! Panola County GCD ]-419 W, Biibihe, €artbag¢,-TX/ 7~633 F(9Q3} 690~_0143/tgtjffin@pcgQd,:c>ri?: 

) 

https://p(ll;tic}p.ate.in
https://possMelictiqn,.to
https://zoom.us[l/95002156603?.pWd==Qm5WZm01TSSxcERFWVVnUwJzl<3huiz09


GROUNDWATER MANAGEMENT AREA 11 
NOTICE OF OPEN MEETING 

Notice is hereby given that the groundwater conservation districts (GCDs) located wholly or partially 
within the Groundwater Management Area 11 (GMA-11) as designated by the Texas Wbn!P FOR RECORD 

. . IN MY OFFICE 
Development Board (TWDB) consrnting of: :-, \ 

, AT J,~O'CLOCKP-- M _ 

Neches and Trinity Valleys Groundwater Conservation District (NTVGCD)~ 

Panola County Groundwater Conservation District (PCGCD), JUL 2 2 2021 
Pineywoods Groundwater Conservation District (PGCD), and 

Rusk County Groundwater Conservation District (RCGCD); BOBBIE DAVIS 
COUNTY CLERK, PANOLA COUNTY, TEXAS 

Will hold a Joint Planning Meeting at 10:00 a.m. on August 11, 2021, in room 119 (CoDffil~~EPUTY 
Room) in Nacogdoches City Hall at 202 E. Pilar, Nacogdoches, TX, and via Zoom at: -ff · · -
https://zoom. us/j/95002156603?pwd=QmSWZm0lTS8xcE RFWVVn UmJzK3huZz09 

Via telephone (346)248-7799 Meeting ID: 950 0215 6603 Passcode: 386379 

For the following purpose: 
1. Call to order. 
2. Public comments. i 

3. Discussion and possible action to approve the minutes of the April 28, 2021, meeting. 
4. Discussion ofrepresentatives and alternate appointments from Rusk County. 
5. Nominations and election of officers in accordance with Section 4.05 ofthe GMA 11 Bylaws 
6. Discussion and possible action regarding the public comments received by each District during 

the DFC comment period. 
7. Discussion and possible action to approve final proposed DFC's via Resolution. 
8. Discussion ofpossible agenda items for the next GMA-11 meeting. 
9. Set date, time, and place ofnext meeting. 
10. Adjourn meeting. 

Dated and posted prior to 5 :00 PM on or before the 30th day of July 2021 . 

~ 
Panola County Groundwater Conservation District 

This meeting is available to all persons regardless of disability. If you require special assistance to attend or 
participate in the meeting, please contact the Panola County GCD at (903) 690-0143 at least 24 hours in advance of 
the meeting. 

i PUBLIC COMMENTS: Citizens who desire to address GMA-11 on any matter may sign up to do so prior to this 
meeting. Public comments will be received during this portion of the meeting. Please limit comments to 3 (three) 
minutes. No discussion or final action will be taken by GMA-11. 

Questions, Requests for Information and Comments Submission: Citizens who wish to ask questions, to request 
additional information, or to submit comments may do so by submitting such information to the following person: 

Teresa Griffin I Panola County GCD j 419 W. Sabine, Caithage, TX 75633 I (903) 690-0143 / tgriffm@pcgcd.org 

mailto:tgriffm@pcgcd.org
https://zoom


GR01UNIDWATJIGR lv.iIANAGElVJIEN'f AJlIBA Rt 
NO'fICJE OF OPEN MEJE'fJfNG 

Notice is hereby given that the groumlwat~r conservntlon districts (GCDs) located wholly 01· partially 
within the Groundwntcr Mnnngcnwnt Al'Cn 11 (GMA-11) as designnted by the Toxas Wntcl' 

Development Bo1ml (TWPB) consisting of: 

Neches nnd Trinily Vulleys Gron11dwatc1· ConSCl'vntion Disll'ict (NTVGCD), 
Panola County Groundwato1· Conservoti011 Distrlct (PCGCD), . 
Pineywoods Grnundwater Conservntlon District (PGCD), 111H.I 

Rusk County Groundwater Conservation District (RCGCD); 

Wi.ll hold n,Joint Plauuing Meeting nt 10:00 n,111. 011 August 11, 2021, rn room 119 (Commissioners 
Room) in Nncogcloches City Holl at 202 .E, Pllnr, Nacogdoches, TX, nnd via Zoom nt: 
https://wom.us/i/950021566037pwd=Qrn5WZm01TSIJxcEl1FWVVnUmJz1<3huZz09 

Via telephone (346)248-7799 Meeting ID! 950 0215 6603 Passcode: 386379 

For !he following purpose: 
l, Coll to ol'dcr, 
2, Public comments, i 

3. Discussion nnd possible notion to approve lhc minutes of the Apdl 28, 2021, meeting, 
4. Discussion ofrepresentatives ·and nltcriiate appointments from Rusk County. 
5. Nominations ond election of officct's in ncco1·clance with Section 4.05 of the GMA 11 Bylaws 
6. Discussion nncl possible action regarding tho public comments rocolvcd by cnch District during 

the DFC co!llmenl period, 
7, Discussion and possible.notion to npprove tinnl proposed DfC's via Resolution, 
8. Discussion of possible ngencla items for the next GMA~l l meeting. 
9. Set date, time, nnd pince of next meeting. 
10, Adjourn meeting, 

Dated and posted p1'ior to 5:00 PM on 01· before the 30th day ofJuly 2021. 

]QAf JIJl-·-\Teresa Gl'iffin,B~©~~GM\41~! 
Panoln County Groundwuter Conscrvntion District 

F,(ILED FOR REGOl)f) 
at ; IL;{ o'cl_ock 4---M. 

JUL l 6 2021 

MARK STAPLES 
Coun~/ Clerl<~n County, Texas 
By . _ _ _ Deputy 

I 

I 
I 

I 
Ii . 

This 111eeti11g is al'ailable to· all 1Iursu11s ru!{m"Cllf!S.\' of disability, lf you require special <1ssistmIae to a/lend 01· 
pnrlicipal~ In !he meeting, please eontad the Panola 9011110• G'CD al (903} 690-'0I t/3 al lea.I'/ 2,1 holll\\' in advanee of 
the meeting. 

1PUULIC COMMENTS: Cilizons wl10 dc3irc to nddrcss GMA-11 on nuy mutter mny sign up lo do so prleil' lo this 
meeting, Public commonls will bo received during lhis portion of the t.l1ouling. Plcnse limit commcnlll to 3 (three) 
minnh::s. No discussion or f1rrnl nction wlll be take1\ by OMA-I 1. 

011<!slio11s, Rcqucsfs fo1· Infoi·mnllon nrul Comments Subrnissiou: Citizens who wish 10 ask questions, to request 
adclilional information, or to ~nbmit conuncnls mny do so by-submitting suchinfonnntion to the followir>g ·pe1•son: 

Tercim Ol'iftjn IPnnoln County GCD 1419 W. Sabine, Carlhngc, TX 75633 I (903) 690-0143 / tgrifiin@pcgccl,org 

.) 

https://wom.us/i/950021566037pwd=Qrn5WZm01TSIJxcEl1FWVVnUmJz1<3huZz09


ll101G 
GRO.lONIDWATJffiR MANA.G.E.MIB;N'f ARlEA-11 

N'O~IICE -OF OPEN MEJ'JlING 

Notice 'is h.e.rel;!y :giy'.'ln '(IJ'iji: tb.(l gi'buililwater c.onservatt~n qi~t11·Qr!f (fi~J'.)$) 1.Ci¢.~.t¢JI wlJ1'i!lY !WJWtia.l~Y
W.illi.in thil il1'.i>.i)1.1<hvale.1·JV.fonagc:me1rt..i\,rim )l (QMA.,Jt) ~s' t!tisi_gnatetf b;flhii'l?e.x_ij_s:Watei: 

p.eve..lopmi;)lj_t ~.CiaI:<l :('fWD.B) -ponsistihg ·of: 

N.~.c:ib~s.J\'nd fi:i'nJty Valleys Gro'l!nd.waJ~r.-Co.JJ~~.l'Y.aiioil Dist.dot (NTV.G.CJ>:)1 

P.airofa Ckn11.ify q~:oWJ9W.iite1~·Gkfn§:t~1'.i/):i:tion·P.istl'ict'.(P.d.dCt)~ . 
:PJfi:~YWC:?ti.tl,ci: ~fJi~IHQW/!.t~r Conse1vatlbn D'istl'iot{P.GOP), ~ild-
J~u~i~ County Gronntlwatel' Cql)·serv.11t'ron J)i~tdo'r{:ROObP).r 

W..lll Jwl<l ,a -Joint·PI!!nJ1.i)Ul~~~llWg at iO.:@ a;m, mi .August J-,1, 2021, in r<rom..l.1~ '({;.om.1.nJ:;sJgMJ's 
Rqoni) h~;~M$_ioP.Qh.eS'Gity-Ha!LatM2lt.,Rifai.', Nm.Jog~ochfls;-. 1,X1-~_nifVlfl:Z.ho.iWilt.!
hth1s,://zs_om1usZf/95bb'2itfo:603.?:pwd~0,mBWZMOl'tf.S8xcE'r~F.WVVnUm1zl(3'h(iZ-Z:0.ll-

-- - • 1• ••• •, •• ·:··- - ~-.- · : · • • • • . • 

!J;htt !.l!'H!.Ung t~ ·mwil'a.b1.e!·to.,a/l;,pe1;fo_lii Mtµi·-rf{ess ofdis.abii//y; Ifyom recj111te .spegi'a,l g~sNq,n_c~·ta· ,<JJlerti/; RI' 
pqi:ff.cijf:(j_l~ ifrtbe,111pqf(ng, ..[i.llJ(ls.e= c.oniaet'f h~ P.qtJ'rili(9qt!l1/jJ/!l(fJJ nt.(-903) 690:'f).itf;3:·C1tle.a.1'l'24.'h'<JlllW /1,-ailv.anc.e of 
the. mieilng, 

1Ji'O.BMC COMMENTS: ·Oitizens:whtul~$\rft(J Mdge~s'. ·dMA.-i LQn nny mnfte1: may si_gn·up lo"do so ;pi:io1· .io t_!ffs 
meifliig-; ~WII-!i ti'◊.-mi:niii.its. v.(ill 1,J.1freceiwduui•ing ilii~ porti@' Q'Ofl~ _qieetlng. ·P.foc1~.e· Iinfitcorome1.ifs t.o ·a (thre·e): 
:rn.ilJut~~.:No.discussion .oi" :Ul\!!l'ii¢tlo.n .y.ii_n=b-e taken qy, BMA-4.l.. •• 

OJtesffons, Rc(j'ii'csts fo1• Jnfo1~mntlon nnd.Coml'11eills•:Si'1britissio11; .Oitizens-wli.o wish to -asfo .questions, t~Yretjhest. 
·-iiiHail%tiaGrifo)J,i).~_ifop;- Q.I; t<i.:SJJb1n.tt1,on1nrcnts·,rnaj 'c!Q:~q-~y. ~Wn\jtt(i\g $.\l~h ,ijifqn}ljjft\ill!;JO lli~,fQ))ow111g,pel'Son: 
re.r~sa:(JrlffiiiJ !Fane/Ia CotitiW.rjep I4;li9. W:. Sabine, '.(fa1'lliage, TX 15~~~ rt9'0~l ~:PP.•DH~-J~gdrfii'l@ftcgcd,org_ 

mailto:PP.�DH~-J~gdrfii'l@ftcgcd,org
https://hth1s,://zs_om1usZf/95bb'2itfo:603.?:pwd~0,mBWZMOl'tf.S8xcE'r~F.WVVnUm1zl(3'h(iZ-Z:0.ll
https://W.illi.in


GROUNDWATER MANAGEMENT AREA 11 
NOTICE OF OPEN MEETING-

Notice is hereby given that the groundwater conservation districts (GCDs) located wholly 01· pattially 
within the Grn1111dwate1· M1mngemcnt At'ea 11 (GMA-1 I) as designated by the Texas Water 

Development Board (TWDB) consisting of: 

Neches and Trinity Valleys Groundwater Conservation Dish·ict (NTVOCD), 
Panola County Groundwater Consel'vation District (PCGCD), 
Pineywoods Groundwater Conservation District (PGCD), and 
Rusk County Groundwater Consetvatton District (RCGCD); 

' 

Will hold a Joint Planning Meeth~g at 10:00 a.m. on August U, 2021, in room 119 (Commissioners 
Room) in Nacogdoches City Hall at 202 E. Pilar, N11cogdoches, TX, and via Zoom nt: 
htt~zoom.us/l/9S002156603?pwcl"Qm5WZmO:lTS8xcERFWVVnUmJzl<3huZz09 

Via telephone (346)248-7799 Meeting ID: 950 0215 6603 Passcode: 386379 

For the foJlowing pmpose: 
I. Call to order. 
2, Public comments. i 

3. Discussion and possible action to approve the minutes ofthe April 28, 2021, meeting. 
4, Discussion ofrepresentatives and alternate appoinhnents from Rusk CmJnty, l 
5, Nominations and election of officers in accordance with Section 4.05 of the GMA 11 Bylaws .,., l
6. Discussion and possible action regarding the puplic comments received by each DEtri~t du,img 

..,._ r· - I 
theDFC comment period. g ~ c_ rr1. i' 

0 i' 7. Discussiort ~nd possible action to approve final proposed DFC's via Resolution. ~§ · ~ .,., 
;:. :8. Discussion of possible agenda items for the next OMA"! I meeting. ~~ - . ,..., C)o-... · ~ :::09. Set date, time, and place of next meeting. ~ f-; 

-;;;:_., 
IO, Adjoum meeting. :;i;; r-i

-{ :;,-, _ r- G 
m ;;; •.• 0 

Dated and posted prior to 5:00 PM on or before the 30th day of July 2021. X ~ C.V ::::tJ
"fn =i N D 

<Uw~lb~')
Teresa Gl'iffin, GM~ 4l'Contact 
Panola County Groundwater Conservation District 

This iJreeling is available lo all pen'ons regardless of disability. JJ you require .rpecia/ assistance lo a/fend 01· 

par//cjpate in the meeting, please con/act the Panola County GCD at (903) 690-0143 al lea.1·/ 24 hours In advance of 
the meeting. 

1PUBLIC COMMENTS: Citizens who desire to address GMA-l I on any matte1• mny sign up 10 do so prio1· to this 
meeting. Public comments will be received dudng this portion of the meeting. Please limit comments to 3 (three) 
minutes. No discussion or final action will be taken by GMA-1 l. 

Questions, Requests fol'"lnformatlon aild Comments Subn1ission: Citizens who wish Lo ask questions, to request 
additioniil information, or lo submit comments may do so by submitting such infonnation to the following person: 

Teresa Gl'iffin I Panola County GCD I 419 W. Sabine, Carthage, TX 75633 I (903) 690-0143 / tgriffin@pcgcd.org 

! ._) 

mailto:tgriffin@pcgcd.org
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\~~H~GROUNDWATER MANAGEMENT AREf-ff ·•·__ \i_=-:~ i -r, !: 

2021 JUL !6 PM !: 36NOTICE OF OPEN MEETING 
rn~.Jr"-_-' t'::: ·:. ~ ~. ~. 

Notice is hereby given that the groundwater conservation distt'icts (GCDs) located whfj;ij1/:'f~r pi.t)tiWlY( G; _'...?/ 
within the Groundwatel' Management Arca 11 (GMA-11).as. designated by the1J,;~xas,,WJ~· ,,,t.." . .-;- . 

Development Board (TWDB) consistmg of: -~ ' -•✓ ·- ·· 

Neches and Tl'inity Valleys Groundwater Conservation District (NTVGCD), 
Panola County Groundwater Conservation District (PCGCD), 
Pineywoods Groundwater Conservation District (PGCD), and 

Rusk County Grnundwater Conservation District (RCGCD); 

Will hold a Joint Planning Meeting at 10:00 a.m. on August 11, 2021, in room 119 (Commissioners 
Room) in Nacogdoches City Hall at 202 E. Pilar, Nacogdoches, TX, and via Zoom at: 
https://zoom.us/j/95002156603?pwd:::Qm5WZm01TS8xcERFWVVnUmJzK3huZz09 

Via telephone (346)248-7799 Meeting ID: 950 0215 6603 Passcode: 386379 

For the following purpose: 
1. Call to order. 
2. Public comments: ; 

3. Discussion and possible action to approve the minutes of the April 28, 2021, meeting. 

4. Discussion of representatives and alternate appointments from Rusk County. 
5. Nominations and election of officers in accordance with Section 4.05 of the GMA 11 Bylaws 
6. Discussion and possible action regarding the public comments received by each District during 

the DFC comment period. 
7. Discussion and possible action to approve final proposed DFC's via Resolution. 
8. Discussion of possible agenda items for the next GMA-11 meeting. 
9. Set date, time, and place ofnext meeting. 
I0. Adjourn meeting. 

Dated and posted priorto 5:00 PM on or before the 30th day of July 2021. 

\'vw~ 
TeresaGriffin,GM4Iontact 
Panola County Grnundwater Conservation District 

This meeting is available to all pe1"SOns regardless of disability. If you require special assistance to attend or 
par(ioipate in the meeting, please contact !he Panola County GCD at {903) 690-0143 at least 24 hours in advance of 
the meeting. 

1PUBLIC COMMENTS: Citizens who desire to address GMA-11 on any matter may sign up to do so prior to this 
meeting. Public comments will be received during this portion ofthe meeting. Please limit comments to 3 (three) 
minutes. No discussion or final action will be taken by GMA-1I.. 

Questions, Requests for Information and Comments Submission: Citizens who wish to ask questions; to request 
additional information, or to submit comments may do so by submitting such infonnation to the following -person: 

Teresa Griffin IPanola County GCD 1419 W. Sabine, Carthage, TX 75633 I (903) 690-0143 I tgriffin@pcgcd.org 

mailto:tgriffin@pcgcd.org
https://zoom
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GAM RUN 21-016 MAG: 
MODELED AVAILABLE GROUNDWATER FOR THE 

CARRIZO-WILCOX, QUEEN CITY, AND 

SpARTA AQUlFERS IN 

GROUNDWATER MANAGEMENT AREA 11 
Shirley C. Wade, Ph.D., P.G. 

Texas Water Development Board 
Groundwater Division 

Groundwater Modeling Department 
(512) 936-0883 

February 17, 2022 

EXECUTIVE SUMMARY: 

The modeled available groundwater for Groundwater Management Area 11 for the Carrizo
Wilcox, Queen City, and Sparta aquifers is summarized by decade for the groundwater 
conservation districts (Tables ·2 through 4 respectively) and for use in the regional water 
planning process (Tables 5 through 7 respectively). The modeled available groundwater 
estimates for the Carrizo-Wilcox Aquifer are approximately 251,220 acre-feet per year for 
each decade from 2020 through 2080. The modeled available groundwater estimates for 
the Queen City Aquifer are approximately 130,850 acre-feet per year for each decade from 
2020 through 2080 (Table 3). The modeled available groundwater estimates for the Sparta 
Aquifer are approximately 3,260 acre-feet per year for.each decade from 2020 to 2080 
(Table 4). The estimates were extracted from results of a model run using the groundwater 
availability model for the northern part of the Carrizo-Wilcox, Queen City, and Sparta 
aquifers (Version 3.01). The model run files, which meet the desired future conditions 
adopted by district representatives of Groundwater Management Area 11, were submitted 
to the Texas Water Development Board (TWDB) on August 26, 2021, as part of the Desired 
Future Conditions Explanatory Report for Groundwater Management Area 11. The 
explanatory report and other materials submitted to the Texas Water Development Board· 
(TWDB) were determined to be administratively complete on October 29, 2021. 

REQUESTOR: 

Ms. Teresa Griffin, coordinator of Groundwater Management Area 11. 



GAM RUN 21~016 MAG: 

MODELED AVAILABLE GROUNDWATER FOR THE 

CARRIZO-WILCOX, QUEEN CITY, AND SPARTA 

AQUIFERS IN 

GROUNDWATER MANAGEMENT AREA 11 
Shirley C. Wade, Ph.D., P.G. 

Texas Water Development Board 
Groundwater Division 

Groundwater Modeling Department 
(512) 936-0883 

February 17, 2022 



GAM Run 21-016 MAG: Modeled Available Groundwater for the Carrizo-Wilcox, Queen City, and Sparta 
aquifers in Groundwater Management Area 11 
February 17, 2022 
Page4of24 

DESCRIPTION OF REQUEST: 

In an email dated August 26, 2021, Dr. William R. Hutchison, on behalf of Groundwater 
Management Area 11, provided the TWDB with the desired future conditions of the 
Carrizo-Wilcox, Queen City, and Sparta aquifers adopted by the groundwater conservation 
districts in Groundwater ManagementArea 11. The desired future conditions for the 
Carrizo-Wilcox, Queen City, and Sparta aquifers are listed in Table 1 of the Resolution to 
Adopt Desired Future Conditions for Aquifers in Groundwater Management Area 11, 
adopted August 11, 2021, by the groundwater conservation districts within Groundwater 
Manageme_ntArea 11. The desired future conditions (Table 1) are county-aquifer average 
water level drawdowns from 2013 to 2080 and are based on modeling Scenario 33 
documented in Technical Memorandum 21-01 (Hutchison, 2021). 

TABLE 1. DESIRED FUTURE CONDITIONS FOR EACH COUNTY-AQUIFER UNIT IN GROUNDWATER 
MANAGEMENT AREA 11 EXPRESSED AS AVERAGE DRAWDOWN FROM 2013 TO 2080 
IN FEET.1 

County Sparta Queen City Carrizo-Wilcox 

Anderson 30 44 155 

Angelina 6 28 67 

Bowie NP2 NP 12 

Camp NP 11 85 

Cass 66 34 79 

Cherokee 7 31 176 

Franldin NP NP 102 

Gregg NP 49 109 

Harrison NP 41 26 

Henderson NP 33 106 

Hopkins NP NP 61 

Houston 3 12 86 

Marion 123 32 32 

Morris NP 39 78 

Nacogdoches 7 22 73 

Panola NP NP 21 

Rains NP NP 17 

1 Based on table 1 from Resolution to Adopt Desired Future Conditions for Aquifers in Groundwater 
Management Area 11 datei;l August 11, 2021. 
2 NP: Aquifer not present in the county. 



3 Carrizo-Wilcox considered non-relevant in Red River County. 
4 NP: Aquifer not present in the county. 

GAM Run 21-016 MAG: Modeled Available Groundwater for the Carrizo-Wilcox, Queen City, and Sparta 
aquifers in Groundwater Management Area 11 
February 17, 2022 
Page5of24 

County Sparta Queen City Carrizo--Wilcox

Red River NP NP NR3

Rusk 26 17 86 
Sabine 1 3 9 

San Augustine 2 7 22
Shelby 18 12 17 
Smith 121 132 265 
Titus NP4 9 66 
Trinity 5 18 56 
Upshur 10 30 149 
Van Zandt NP 73 55 
Wood 9 16 122 



GAM Run 21-016 MAG: Modeled Available Groundwater for the Carrizo-Wilcox, Queen City, and Sparta 
aquifers in Groundwater Management Area 11 • 
February 17, 2022 

Page 6of24 

TWDB staff reviewed the model files associated with the desired future conditions and 
received clarification on procedures and assumptions from the Groundwater Management 
Area 11 Technical Coordinator in an email on September 9, 2021. The Technical 
Coordinator confirmed that the Carrizo-Wilcox Aquifer should be considered non-relevant 
in Red River County, drawdown averages and modeled available groundwater values 
should be based on the model extent rather than the official aquifer extent, average 
drawdowns were not area-weighted, and a two-feet tolerance should be used when 
comparing model calculated drawdown with the desired future condition. Clarification also 
confirmed that no model cells converted to dry in the simulation. 

METHODS: 

The groundwater availability model for the northern part of the Carrizo-Wilcox, Queen 
City, and Sparta aquifers Version 3.01 (Figures 1 through 4) was run using the model files 
submitted with the explanatory report (Hutchison, 2021). Model-calculated drawdowns 
were extracted for the year 2080. Drawdown averages were calculated for each county by 
aquifer. The calculated drawdown averages were compared with the desired future 
conditions to verify that the pumping scenario expressed in the model files achieved the 
desired future conditions within an acceptable tolerance.of two feet based on a September 
9, 2021 clarification from the Groundwater Management Area 11 Technical Coordinator. 
The modeled available groundwater values were determined by extracting pumping rates 
by decade from the model results using ZONEBUDGET for MODFLOW 6 Version 1.01 (U.S. 
Geological Survey, 2021). Annual pumping rates by aquifer are presented by county and 
groundwater conservation district, subtotaled by groundwater conservation district, and 
then summed for Groundwater Management Area 11 (Tables 2 through 4). Annual 
pumping rates by aquifer are also presented by county, river basin, and regional water 
planning area within Groundwater Management Area 11 (Tables 5 through 7). 

Modeled Available Groundwater and Permitting 

As defined in Chapter 36 of the Texas Water Code (2011), "modeled available 
groundwater" is the estimated average amount of water that may be produced annually to 
achieve a desired future condition. Groundwater conservation districts are required to 
consider modeled available groundwater, along with several other factors, when issuing 
permits in order to manage groundwater production to achieve the desired future 
condition(s). The other factors districts must consider include annual precipitation and 
production patterns, the estimated amount of pumping exempt from permitting, existing 
permits, and a reasonable estimate of actual groundwater production under existing 
permits. 

https://tolerance.of
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aquifers in Groundwater Management Area 11 
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PARAMETERS AND ASSUMPTIONS: 

The parameters and assumptions for the modeled available groundwater estimates are 
described below: 

• We used Version 3.01 of the groundwater availability model for the northern part of 
the Carrizo-Wilcox, Queen City, and Sparta aquifers. See Panday and others (2021) 
for assumptions and limitations of the groundwater availability model for the 
northern part of the Carrizo-Wilcox, Queen City, and Sparta aquifers. 

• This groundwater availability model includes nine layers, which represent 
quaternary alluvium adjacent to rivers and streams, the Sparta Aquifer (Layer 2), the 
Weches Confining Unit (Layer 3), the Queen City Aquifer (Layer 4), the Reklaw 
Confining Unit (Layer 5), the Carrizo (Layer 6), the Upper Wilcox (Layer 7), the 
Middle Wilcox (Layer 8), and the Lower Wilcox (Layer 9) . Layers represent 
equivalent geologic units outside of the official aquifer extents. 

• The model was run with MODFLOW 6 (Langevin and others, 2017). 

• Drawdown averages and modeled available groundwater values were based on the 
extent of the model area (Figures 1 through 4). 

• County average drawdowns were calculated as the sum of drawdowns for all model 
cells divided by the number of cells, without an area weighting correction. 

• Based on a clarification from the Groundwater Management Area 11 Technical 
Coordinator, a tolerance of two feet was assumed when comparing desired future 
conditions (Table 1, average drawdown values per county) to model drawdown 
results. • 

• Estimates of modeled available groundwater from the model simulation were 
rounded to whole numbers. 

• The Carrizo-Wilcox Aquifer in Red River County was assumed non-relevant for joint 
planning purposes. 

RESULTS: 

The modeled available groundwater estimates for the Carrizo-Wilcox Aquifer are 
approximately 251,220 acre-feet per year for each decade from 2020 through 2080. The 
modeled available groundwater estimates for the Queen City Aquifer are approximately 
130,850 acre-feet per year for each decade from 2020 through 2080 (Table 3). The 
modeled available groundwater estimates for the Sparta Aquifer are approximately 3,260 
acre-feet per year for each decade from 2020 to 2080 (Table 4). The modeled available 
groundwater is summarized by groundwater conservation district and county for the 
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Carrizo-Wilcox, Queen City, and Sparta aquifers (Tables 2, 3, and 4 respectively). The 
modeled available groundwater has also been summarized by county, river basin, and 
regional water planning area for use in the regional water planning process for the Carrizo
Wilcox, Queen City, and Sp.arta aquifers (Tables 5, 6, and 7 respectively). Small differences 
of values between table summaries are due to rounding. 
The Gulf Coast, Nacatoch, °Trinity, and Yegua-Jackson aquifers and the Carrizo-Wilcox 
Aquifer in Red River County were declared non-relevant for the purpose of adopting 
desired future conditions by the Groundwater Management Area 11 Districts; therefore, 
modeled available groundwater values were not calculated for those aquifers. 
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D County Boundari~s 
:··-··i 

0 12.5 25 50 Miles 

•..... .- River Basins 

, Extent of the Carrizo-Wilcox Aquifer in the 
.. groundwater availability model 

(::3 TWDB Carrizo-Wilcox Aquifer Boundary 

0 Groundwater Management Area 11 

FIGURE 1. GROUNDWATER MANAGEMENT AREA (GMA) 11 BOUNDARY, RIVER BASINS, AND 
COUNTIES OVERLAIN ON THE EXTENT OF THE CARRIZO-WILCOX AQUIFER IN THE 
GROUNDWATER AVAILABILITY MODEL FOR THE NORTHERN PORTION OF THE 
CARRIZO-WILCOX, QUEEN CITY, AND SPARTA AQUIFERS. 



GAM Run 21-016 MAG: Modeled Available Groundwater for the Carrizo-Wilcox, Queen City, and Sparta 
aquifers in Groundwater Management Area 11 
February 17, 2022 
Page 10of24 
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D Regional Water Planning Areas D Rusk County GCD 

FIGURE 2. REGIONAL WATER PLANNING AREAS (RWPAS), RIVER BASINS, GROUNDWATER 
CONSERVATION DISTRICTS (GCDS), AND COUNTIES OVERLAIN ON THE EXTENT OF 
THE CARRIZO-WILCOX AQUIFER IN THE GROUNDWATER AVAILABILITY MODEL FOR 
THE NORTHERN PORTION OF THE CARRIZO-WILCOX, QUEEN CITY, AND SPARTA 
AQUIFERS. 
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THE QUEEN CITY AQUIFER IN THE GROUNDWATER AVAILABILITY MODEL FOR THE 
NORTHERN PORTION OF THE CARRIZO-WILCOX, QUEEN CITY, AND SPARTA AQUIFERS. 
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TABLE Z. MODELED AVAILABLE GROUNDWATER FOR THE CARRIZO-WILCOX AQUIFER IN GROUNDWATER MANAGEMENT AREA 11 

SUMMARIZED BY GROUNDWATER CONSERVATION DISTRICT (GCD) AND COUNTY FOR EACH DECADE BETWEEN 2020AND 
2080. VALUES ARE IN ACRE-FEET PER YEAR. • 

Groundwater 
Conservation 

District 

' 
r 

i 
i 
' 

County Aquifer 

! 
I 

I 
I 
; 

l 
; 

2020 
l 
l 
l 

' l 

2030 2040 2050 

! 
! 

i, 
I 

2060 

! .. . . _,, _. .. -·· . .. 
! 

i 
2070 l 2080l 

i 
Neches & Trinity 
Valleys GCD 
Neches & Trinity 
Valleys GCD 

' 
: Anderson 

; Cherokee 

Carrizo-Wilcox 

Carrizo-Wilcox 

! 
i 

i 

27,024 : 

15,241 i 

27,024 

15,241 

27,024 

15,241 

27,024 :
• 
: 

15,241; 

! 

i
27,024 ! 

--r-
j 

15,241 i 

' 
27,024 i 

I 

15,241 1 

27,024 

15,241 
Neches & Trinity 
Valleys GCD 

; 
I 

l Henderson Carrizo-Wilcox 

i 
i 
I 

I 
I 

I
7,222 i 7,222 7,222 

' 
7,222 i 

1 
i 

7,222 i 

! 
I 

7,222 i 7,222 
Neches & Trinity i 

; 

! ' 
Valleys GCD 

I ' 
Total Carrizo-Wilcox 49,488 , 49,488 49,488 49,488 ' 49,488 '. 49,488 : 49,488 
Panola County 
GCD 
Pinevwoods GCD 

; Panola 
! Angelina 

Carrizo-Wilcox 
· • ·· ·-· -

Carrizo-Wilcox 

I 
! 

.! 

i 
i

4,999 i. . 
27,611 i 

4,999 
27,611 

__ _4,99~ 
27,611 

i 
4,999 i 

27,611 ( 

i 

_4,999_; 
27,611 ; 

. : 

4,999 i ,·
27,611 i 

4,999 
27,611 

Pineyv,,roods GCD 
Pineywoods GCD 
Total . .. . . 

• Nacogdoches Carrizo-Wil cox 

Carrizo-Wilcox 
.. -... -- --

20,859 • 
i 
! 

48,470 

20,859 

48,470 

20,859 

· •- .. 48,:!?.0 

20,859 : 

48,470 i 

20,859 : 
' 

48,470 ; 

20,859 ; 
; 
! 

48,470 ! 

20,859 

48,470 
Rusk County GCD 
Total 

i 

i Rusk Carrizo-Wilcox 14,019 14,019 14,019 
' 

14,019 i 
' I 
i 

14,019 i 14,019 14,019 

Total (GCDs) i 

No District-County ; Bowie 
No.Qistrict-County [ Ca~p 

_No_I).istrict-Co_1:1n"o/ i Cass. 
I 

No District-County l Franklin 

No District-County l Gregg 

Carrizo-Wilcox 
Carrizo-Wilcox 

Carrizo-Wilcox 

Carrizo-Wilcox 
·- .. . '·· · -·--

Carrizo-Wilcox 

Carrizo-Wilcox 

116,975 I 

.... 9,6:4-5 i 

3,862 i 
13,642 ! 

• "i
5,732: 

I 
6,072 ! 

116,975 
9,645 
3,862 

13,642 
5,732 
6,072 

116,975 
9,645 
3,862 

13,642
-·· 

5,7.32 
6,072 

116,975 ! 116,975 ! 116,975 
9,645 ! 9,645 i 9,645 ! 

! i • t 
3,862 : 3,862 : 3,862 l 

13,642 l 13,642 i 13,642 I 
s,732 I s,7-32 i s:·1-32 i 

---- -------- ' ·---·------r------·, 
~072 ! ~072 ! ~072 i 

116,975 
9,645 
3,862 

13,642 
s,132
--

~072 
No District-County j Harrison Carrizo-Wilcox I9,096 : 9,096 9,096 ' 9,096 ! 9,096 i 9,096 I 

i 9,096 

No District-Countv i Hookins 
No District-Countv ! Houston 

Carrizo-Wilcox 
Carrizo-Wilcox 

4,753 ! 
2,356 i 

4,753 
2,356 

4,753 
2,356 

4,752 i 

2,356 i 

4,752 j 

2,356 
4,752 ! 
2,3 56 l 

4,752 
2,356 

No District-County i Marion Carrizo-Wilcox 1,966 i 1,966 1,966 1966 !, I 1,966 1,966 / 1,966 



_

_

GAM Run 21-016 MAG: Modeled Available Groundwater for the Carrizo-Wilcox, Queen City, and Sparta aquifers in Groundwater Management Area 11 
February 17, 2022 
Page 14of24 

Groundwater i ! 
I i 

;Conservation County Aquifer 2020 2030 ~ ! 2040 2050 206'0 2070 2080
' :District : 
I 
I 

iNo District-County l Morris : Carrizo-Wilcox ;I 2,570 ; 2,570 i 2,570 [ •2,570 : 2,570 -;- 2,570 ,i --2-,5-7-0-,-

No District-County ! Rains ! Carrizo-Wilcox 1,411 ; 1,411 ! 1,4i1 ! 1,411 ! 1,411 ; 1,411 ! 1,411 
No District-County ; Red River : Carrizo-Wilcox i NR1 ; NR1 : NRl : NRl i NRl ; NR1 l NR1 

No District-County : Sabine ! Carrizo-Wilcox I 1,388 ' 1,388 : 1,388 : 1,388 : 1,388 , 1,388 : 1,388 
: San 

: ! 
No District-County :-Augustine __ i Carrizo-Wilcox 587 : 587 ! 587 : __ _______5_~?_;-··-- -~-8_7_: _ J8~__;____~8_7_ 
No District-County i Shelby : Carrizo-Wilcox , 6,319 ! 6,319 : 6,319 i 6,319 j 6,319 ' 6,319 ! 6,319 

1--N_o_D_is_tr_i_ct_-C_o_u_n~l~___Sm__~~-- _ ____ :~C_ar_r_iz_o_-W_il_c_o_x_.....j_ __,--'--~---'-----·_-2--'5.,__,5_4_7-'---: _ 2._~,54:?.+.. ..?~t~1:? : 25,547 i 25,54725,547 : 25,547 : 
7,536 ;No District-Coun!Y._: Titus __ ____ \ Carrizo-Wil_c_ox__-1-•,--~-- -~-7,53~ i 7,536 : ___ 7,536 ~-- ---_7,536 : ___ 7,536 _f--··· 7,536 

No District-County . Trinity 1 Carrizo-Wilcox 267 ; 267 ; 267 : 267 ; 267 : 267 1 267 
No District-County : Upshur ; Carrizo-Wilcox I 6,658 ; 6,658 : 6,658 ; 6,658 : 6,658 : 6,658 i 6, 
No District-County : Van Zandt , Carrizo-Wilcox I 6,932 ~ 6,932 ; 6,932 : 6,932 i 6,932 : 6,932 1 6, 
No District-County ; Wood : Carrizo-Wilcox I 17,902 ' 17,902 \ 17,902 : 17,902 l 17,902 i 17,902 l 17,902 
No District- '. ! 
Countv Total : Carrizo-Wilcox 134,241 : 134,241 l 134,241 ; 134,241 • 134,241 ' 134,241 \ 134,240 

1-T-o_t_al_ f,_o_r_G_MA_1_1~!-----~,-C-ar_r_i_zo___W_il_c_o_x_.;.-l--'"---'--'---.---'-:..c....;_:-'---'---":.=.....;__;;2=-=s-"1"-,2-'1.:..:.7=-l,........:..cz-=-s1,216 I 251,216 i 2 S1,216 I 251,215251,217 I 2s1,211 I 
1A desired future condition was not specified for the Carrizo-Wilcox Aquifer in Red River County and was declared as not 
relevant (NR) in a clarification. 
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TABLE 3. MODELED AVAILABLE GROUNDWATER FOR THE QUEEN CITY AQUIFER IN GROUNDWATER MANAGEMENT AREA 11 

SUMMARIZED BY GROUNDWATER CONSERVATION DISTRICT (GCD) AND COUNTY FOR EACH DECADE BETWEEN 2020 AND 
2080. VALUES ARE IN ACRE-FEET PER YEAR. 

~~:~~~:i:! , County I Aquifer l 2020 1• 2030 I 204~ .. l-~-0~-~- l.. 2·0~.0 _ . 2~;0 2080 
,___D_is_tr_ic_t_ _ ---11_____-+-i - - -----'s--- • ! , ' 

Neches &Trinity '. ! 1 i ; 

1_V_ a_l_le~y_s_G_C_D___ ,j_A_n_d_e_r_so_n__+I_Q.~u_e_en_C_i!Y,,__~ --- __1.f~i5.~J__~i_1_6~,5_9_1--..-! __1_6~,5_9_1_

1 

;_ .. _ \6!5 94 __J _6_,_59_1~ ___1_6,_?_9_1__,_'_1_6~,._59_1_ 
Neches & Trinity ; i : • • 
Valleys GCD i Cherokee i Queen City , 8,812 ! 8,812 i 8,812 1 8,812 i 8,812 i 8,812 ! 8,812 

1-N-ec-h~e_s_&_T_r_i_m-.ty--,- ------i--"----"---~:--- i 

1_V_a_l_le~y_s_G_C_D____!_H_e_n_d_e_r_so_n__!__,Q~u_e_en_C_ity~__'_t __lQ,671 l 10,671 i 10,671 ;I 10,670 I 10,670 l 10,670 I 10,670 

Neches & Trinity 
Valleys GCD Total : Queen City , 36,073 : 36,073 ' 36,073 , 36,073 36,073 ' 36,073 36,073 

1-P1-.n-e-"--vw-,o-o-ds_G_CD--:-A_n_lg-,e-li_n_a__.,... · -1,095 ' 1,095 ' 1,095 ' 1,095 , 1,095 : 1,095 !1 __,Q"-u-e-en-C-it-"-v--:~ 1,095 

Pinevwoods GCD ! Nacog~oches i Queen City , ___ . Z.,_~4:6__i 2,946 i 2,946 ! 2,946 i 2,946 ! 2,946 l 2,946 
1 1Pineywoods GCD l i --, ---..---!-- ~ ; 

Total i 1 Queen City i 4,041 : 4,041 l 4,041 i 4,041 ! 4,041 ! 4,041 : 4,041 
RuskCountyGCD I i ! ! i ; ; l l 

Total ; Rusk I Queen City 59 : 59 I 59 i 59 i 59 i 59 l 59 
1-T-o_t_al--(G_C_D_s_)----+!-----+!~Q~u-e-en_C_ity~--;-, 40,173 l 40,173 / 40,173 j 40,173 ! 40,173 ; 40,173 l 40,172 

: N==o=D=is:t=ri=c=t-=c:ou=n=1ty===!=c=a=m=rn==-======!=Q=u=e=en==C=itv======-~ 1,594 ! 1,594 i 1,594 ! 1,594 i 1,594 ! 1,594 ! 1,594 
No District-County , Cass , Queen City ' 16,479 ' 16,479 16,479 , 16,479 : 16,479 , 16,479 , 16,479

t-------- ~--------,-~--~----

No District-County ; Gregg ! Queen City ___ 2,511 i 2,511 l 2,511 ! 2,511 i 2,511 : 2,511 / 2,511 
..a-r.,_,_r:1..,·s--0-n----;... .._ _ 3,5371-N-_-'-o-_D-is-t-ri_c_t~....:.G..:...ou-'-'n-ty.,,__....,i__H- .. /._,.Q~u-e-e_n-__-C-izy__-;..! 3,537 ! 3,537 l· ·-· 3,53_7 ! 3~537 / __ 3!?37 J 3,537 ! 

No District-County ! Houston j Queen City ! 2,295 l 2,295 1 2,295 j _ 2,295 _j __ 2,295 i 2,~95...~295 
11-N-0-D-is_tr_i-ct---C-ou_n_t-y--+~-M-a_r_i_on---+-l ~Q--u-e-en-C-ity~----s: ·--- 7jg9 -,-1--7~,3-8-9--+-j --7~,3-8-9--;f 7,389 i 7,389 ! 7,389 ! 7,389
1 

,_N_o_D-is_tr_i-ct---C-ou_n_ty---->!-M-or-r-is---+-, ~Q~u-e-en-C-ity~---i--· ----·3,278 I 3,278 l 3,278 r·--- 3,278\ 3~-2-78 ! -3~278 3,278 
1_N_o_D-is.;._tr_i_ct---C-ou_n_1ty.,,__-;.l-s_a_b-in_e__--i!'-Q-"-u-e_e_n_C-it_,.,:y·----!, ·-- •• ·-- ·-0;··1 0 I 0 i----·---01·--- ..·-□- i ---.. --0-i---'---o- l 

5 Azero value indicates the groundwater availability model pumping scenario did not include any pumping ~n the aquifer. 
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Groundwater 
Conservation 

District- --

No District-County 

: 

County 
: 

San 
' Augustine 

: 

; Aquifer 
! 

I 

: Queen Citv 

; 

: 
2020 

. . .. . . ... . 

06 

2030 
' 
' ' I 
i 

o l 

2040 

0 

: : ' 
2050 2060 2070 2080 

' 

: ····--- - --·--•,. .. -: -- .. ----·····---, ··--- -----I 

' o : O' 0 0 

No District-County 
No District-County 
No District-Councy 
No District-County 
No District-Councy 
No District-County 

No District-County 
No District-
County Total 
Total for GMA 11 

' Shelby 
1 Smith 

= Titus 
: Trinity 
: U_pshur 

i Van Zandt 

Wood 

: Queen City 

Queen City: 
Queen qcy 

Queen Ci!J 
Queen .City 
Queen City 

Queen Ci!J 

Q~eenqty 
Queen City 

0-
·--~-~,-~_78 

0 
0-. ·- -

12,165 

2,~4~_-
.. 6,?_10 

90,681 
130,854 

o ! 
32,578 ! 

0 1 
.. :-
0 ; 

12,165 : 
2,343 I 

I 
I6,510 I 
: 
I90,681 : 

130,854 I 

o : o ! o : o i o 
I ! j I32,578 : 32,578 : 32,578 : 32,578 : 32,578
- -· · - - ·---··--t- • ••• - •- • ---,--- --- ---· - - -----

o ! o ! o ' o i o 
-! t : . 

o !._ __ ___o l __ __ __ _o_; --- -·· - o t____o 
12,165 j 12,165 i 12,165 , 12,165 ! 12,164 

i I : i 
2,343 i 2,343-l-. . 2,343 : 2,343 l-- 2,343 
~510 I ~510 1 ~510 : ~510 I ~510 

I : I i 
Ii l90,680 ; 90,680 ! 90,680 ! 90,680 : 90,679 
II 130,ss3 I130,853 i 130,853 l 130,852 I 130,852 

6 A zero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 
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TABLE 4. MODELED AVAILABLE GROUNDWATER FOR THE SPARTA AQUIFER IN GROUNDWATER MANAGEMENT AREA 11 SUMMARIZED 

BY GROUNDWATER CONSERVATION DISTRICT (GCD) AND COUNTY FOR EACH DECADE BETWEEN 2020 AND 2080. VALUES 
ARE IN ACRE-FEET PER YEAR. 

I· 
: . ;:~•Groundwater i 

CountJr ' Aquifer 2020 2030 2040 ' 20.50 2060. 2070 ·l 2-080 ::;
Consewation ,District Ii. i --···· ···--·-· ---~·' ·-+- . ' ..;.. - . -· . . I . ·- ·· · - · • -- - - -~ • - -- -~ - -- · ---~--·-·-

Neches &Trinity Valleys GCD L,b-nderson --!Sparta ! __ ____3_Q7_L ···- ---~Q7-_L__ __?_0_7_ !:--__3_07 307 ~07 ! 307 
Neches &Trinity Valleys GCD i Cheroke_~___; Sparta I 352 I 352 i 352 ! 352 352 352 i 352t-------~- -~---~!-- - - - -- I I --· _H _ ! ----- - - - ,----·----- ,!---·-+--- ----- -........;.- - --l 
Neches & Trinity Valleys i i i 

_ _ 

1 i ; 
GCD Total i ! Sparta i 658 ! 658 : 658 ! 658 658 658 i 658 
Pineywoods GCD i Angelina l Sparta ! 390 i 390 ! 390 1 390 390 390 1 390 
Pinevwoods GCD i Nacogdoches : Sparta 362 ; 362 ; 362 : 362 362 362 362 
Pinevwoods GCD Total i i Soarta 752 l 752 ! 752 i 752 752 752 , 752 
Total (GCDs) j i Sparta 1 1,410 ! 1,410 i 1,410 ! 1,410 1,410 1,410 1,410 
No District-County i Cass i Sparta : 07 i O i O : 0 0 0 0 
No District-County ! Houston l Soarta i 1,482 ( 1,482 i 1,482 i 1,482 1,482 1,482 1,482 
No District-County j Marion i Sparta i O ! 0 i O l O O O 0 

:==N=o=D=i=str==ic=t=-C=o=u=n=ty===========:=S=ab=i=n=e=======:::sp:a=rt=a=====-i -·-==--~~4-_9_T___ 4c_--_-__49r -·--4-9__,_____4_9~---4-9--+---- 4-9_, 

N_o J?.is_t1)ct-~ou~ty . . !San Augustine l...~pa~ a 166 l .. 166 ! 166 ! 166 . . 166 166 166J 

_Ng_Distri_ct~Cquri.ty .. ... . . j _Shelby _ l.._S_parta 1 0 i .... 0 i O j O O O . . . ..o__ 
t--N_o_D_i_st_r_ic_t_-C_;;o;__;.u.;c_n...c,tty.,______.....i _;;.S""m-"it-"h"---___ _ !~sp"-a:.;;;;rtc...:.a=--_,i_ ______QJ _____QJ_______o_!___ _o_-_ _ _ o~ _____o~ ____o-. 

i----N_o_D_is_tr_i_c_t-_C_ou_n_lty-"-----+-!_T_ri_n_itv..,_ ___ _ iSparta ~-----1~?J_ __1_5_~ f··- 152 ! 152 152 152 152 
No District-County i Upshur ! Sparta i O i O i O ! 0 0 0 0 

l J ' J I

No District-County i Wood i Sparta I O i O 1 0 l O O O 0 
No District-County Total i i Sparta ! 1,848 ! 1,848 i 1,848 I 1,848 1,848 1,848 1,848 

I I ITotal for GMA 11 i Sparta 3,259 i 3,259 ! 3,259 3,259 3,259 3,259 3,259 

7 Azero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 

https://Ng_Distri_ct~Cquri.ty
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TABLE 5. MODELED AVAILABLE GROUNDWATER BY DECADE FOR THE CARRIZO-WILCOX AQUIFER IN GROUNDWATER MANAGEMENT 

AREA 11. RESULTS ARE IN ACRE-FEET PER YEAR AND ARE SUMMARIZED BY COUNTY, REGIONAL WATER PLANNING AREA 
(RWPA), RIVER BASIN, AND AQUIFER. 

County .: RWPA ! BRiv:r Aquifer 2020 2030 : 2040 2050 2060 2070 2080
• , asm .. 

1-An_d_e_r_s-'-on___,l I --··- · j Neches__+l _C_a.rr_iz_o_-W_il_co_x_ _,: _2~,958 .1_.... .?-1:,_958-+-- 21,_95_~. ! . . _2_t .9_5_s.4-_2_1_,~?. ~ -f- )_1_,2.? 8 + - --?._1,95-~-
Anderson i I i Trinity l Carrizo-Wilcox i 5,066 1 5,066 ! 5,066 i 5,066 1 5,066 i 5,066 ! 5,066 
Angelina i I i Neches i Carrizo-Wilcox ! 27,611 ! 27,611 I 27,611 ! 27,611 I 27,611 I 27,611 l 27,611 

1-B_o_wi_·e___....,i_D___--'-;_s_u_.lp_h_u_r__._\_c_a_rr_iz_o_-_W_i_lc_o_x_ _,_:_ __2.,_645__i 9,645 i 9,645 i 9,645 i 9,645 l 9,645 i 9,645 
Camp ! D Cypress i Carrizo-Wilcox 3,862 i 3,862 ! 3,862 i 3,862 '. 3,862 i 3,862 ! 3,862i 

Cass i D : Cypress ! Carrizo-Wilcox -- -- 12,865. i 12,865 i 12,865 i 12,865 12,865 l 12,865 ! 12,865 
1--Ca_s_s____:_D_~ _ :_S..,,_u......lp_h_u_r_,-C-a-rr-iz_o___W_i_lc_o_x---~- 777··: 777 ! 777 ! 777 777 : 777 : 777 

Cherokee : I : Neches !Carrizo-Wilcox 15,241 \ 15,241 ; 15,241 i 15,241 : 15,241 ; 15,241 : 15,241 
: I ; . : ;

Franklin i.)2_____ _' Cypress i Carrizo-Wilcox . ·5,334 : 5,334 i 5,334 : 5,334 : 5,334 : 5,334 ! 5,334
-------, . - . . !--····-- ··- .. - - •1 --- . ·- -- . : ··- - -- ··· ··---··· .---•··- - - ... - - -,---- ··- - · ' --- . - --- -· - --

1-F_r_a_nkl_in_____~ D .... .. _•.: Sulphur , Carrizo-Wilcox __. . . 398 L ____...~~-~-L .. . . .}.?~ .L. . ·-·· _3~?..L.. .. .. .3.~~. l_____ _ ..39-?_L .... ... _39~--
Greg_-g_ _ _ ,...;D_ _..·-·· -· : Cypress ; Carrizo-Wi_lc_o_x_ _:.. . 726 ! ______ 720-...._. 726 i·-··- ·-·..726 \ . _..... 726 .. ~ .... 726 _; __ ...726... 

1-Gr_e.....:g<M......g___,!_!?____..,...i _S_ab_1_·n_e_...,.: _C_ar_r_iz_o_-W_il_c_ox__:_.........~.!~-1-~ _:___j!34~...L~ !346j_....2!~46 \ 5,346 j_.22_46 l SL34~_ 
Harrison i D ! Cypress ! Carrizo-Wilcox 4,636 i 4,636 I 4,636 ! 4,636 ; 4,636 ! 4,636 i 4,636 
Harrison ID i Sabine ! Carrizo-Wilcox ; __j:/1-60 ! 4,460 ! 4,460 i 4,460 i 4,460 ! 4,460 i 4,460 
Henderson l C ! Trinity l Carrizo-Wilcox 31226 ~ 3,226 l 3,226 i 3,226 j 3,226 l 3,226 '. 3,226 
Henderson ; I ! Neches , Carrizo-Wilcox 3,996 ; 3,996 i 3,996 i 3,996 : 3,996 l 3,996 i 3,996 
Hookins i D I Cypress i Carrizo-Wilcox _ 309 i 309 i 309 l 309 i 309 ! 309 i 309 
Hopkins i D ; Sabine i Carrizo-Wilcox , __b426. l 2,426 i 2,426 i 2;426 i 2,426 i 2,426 i 2,426 
Hopkins ! D • Sulphur ' Carrizo-Wilcox 2,017 2,017 i 2,017 [ 2,017 ! 2,017 \ 2,017 : 2,017 

1-H_ou_s_to_n__........,...i _I _____ ; Neches I Carrizo-Wilcox .. .. ),?}1 ! 1,721 I 1,721 l 1,721 ! 1,721 I 1,721 I 1,721 
Houston l I !Trinity i Carrizo-Wilcox ! 634 ! 634 i 634 I 634 : 634 1 634 ! 634 

1_M___a.....;ri..o.o=n___.J.I_.Q_.. ____.. ~ ! Carrizo-~ilcox i _1,966_l, _ 1,966 i 1,966J__ 1,966j_ 1,966 L . 1,966 1 1,966 _ 
I I l ' I • I I ! •

Morris i D j••c;ypress I Carrizo-Wilcox _ l 2,156 1 2,156 ! 2,156 ! 2,156 l 2,156 l 2,156 I. 2,156 

1_M_o_rr_i,;;._s__--1i D- ----· i Sulphur ICarr~zo-W~lcox J .. __ 4:15 L.___4_1_5+....... .1J.§_ L ____.1JJ .I.. .. ._._.1-~J_ ____ft~J ______1,-15__ 
Nacogdoches I I i Neches I Carrizo-Wilcox i . 20,_859 l 20,859 l 20,859 i 20,859 ! 20,859 l 20,859 i 20,859 
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Comity 

Panola I I I Cypress 1 Carrizo-Wilcox i 08 I 0 0 I 0 ! 0 ! 0 I 0 
Panola I I ; Sabine j Carrizo-Wilcox ! 4,999 l 4,999 4,999 ! 4,999 ! 4,999 I 4,999 , 4,9991------,---, --~,---~.------------'"";..;;...;;._'-------''-'-'--''-'-+---'-'--'--'--'--i--1 -----'-'--'--'--'--'-,---C.'-'-'-~,---'-'-'----'--'--;-1 ---'~...c..__i 

Rains i D : Sabine i Carrizo-Wilcox i 1,411 i 1,411 1,411 ! 1,411 \ 1,411 ! 1,411 1 1,4111------;---------'--------_,___--~ 
Red River I D -- i _S_u....... i _C_a_rr_iz_o-_W_il_c_o_x~! _ _ NtILL1 I _ NULL1- ---+ lp'-'--h"--'u-'-'-r--+ _ .. )'JU~P._L____!iULLl Nl,!J.,L': j__NULL1 ! NULL1 
Rusk LL I Neches I Carrizo-Wilcox l 7,111 ! 7,111 7,111 7,111 ! 7,111 I 7,111 7,_111 
~usk I I j.?abjne -! ~arrizo-Wilc_ox i ·· -i9_0_7._j_6~907 6,907 6:907 i 6,907-i 6,907 _ _ 6,907 

Sabine I I i Neches t Carrizo-Wilcox ' ___ :_3_~6.L 356 i 356 356 i • 356 i 356 356 
Sabine I I I Sabine i Carrizo-Wilcox j 1,032 l 1,032 I 1,032 1,032 : 1,032 I 1,032 1,0321 

s~~-Augustine j :r____ i N~~hes j" c~~ri~o~Wii~ox I -- -~_Q3..l- 3031__ 303__j__. 303__ i_ •• 303 I _ 30.3 1 • 303 
SanAugustine l I t Sabine I Carrizo-Wilcox r····· 284 I 284 I 284 I 284 ! 284 1 28~ 284 
Shelby i I i Neches I Carrizo-Wilcox l 2,621 i 2,621 2,621 I 2,621 i 2,621 ! 2,621 ! 2,621 

1
1_S_h_e_lb_y~_ __!~r__~ i_s_a_b_in_e_~l_c_a_r_ri_z_o-_W_1_·lc_o_x__~[ _: 3,698 i 3,698 3,698 I 3,698 ! 3,698 i 3,698 I 3,698 
,_S_m_i_th___~!_D_ _ ~i _Sa_b_i_n_e~j_C_arn_·_zo_-_W_i_lc_o_x_________7_•9~_3_9_; 7,939 7,939 ! 7,939 ! 7,939 I 7,939 ! 7,939 
1-S_m_it_h____,i;-I_ _ ~ i_N_e_c_h_e_s_!_C_a_r_ri_z_o-_W_ 1_·lc_o_x__:~__171.607 i 17,607 17,607 l 17,607 ! 17,607 i 17,607 \ 17,607 

Titus ! D i Cypress i Carrizo-Wilcox ' 5,594 ! 5,594 5,594 i 5,594 ; 5,594 ! 5,594 l 5,594 
Titus l D '. _Su!J)hur_ _j Carrizo-v\Tilcox _ 1,942 j 1,942 i 1,942 j 1,942 j. 1,942 i 1,942 j 1,942

1 
1_T_r_in_1_·ty'----+I-H_ __ _____ ...!_T_ri_n_ity..,_ _l _ca_r_r_iz_o_-W_ il_c_ox__ ··· · · ·- ·1 ! ___ 1 ~- -------1+--- -- 1J - ---- - 1-~--- --- 1 ! 11 
1-T_r_i_n_itv~----.I- I _ __ __! Neches i Carrizo-Wilcox l__ __ _.. 266 L _ 266 ~--266-t-_ _266_ i 266 i . 266 i __ 266 

, I 1 il I I , I I I I 

,_u_,p~s_h_u_r_ _ ~ i_D __ _____ I Cypress i Carrizo-w· cox ! .... . 5,107__ j__ 5,107 ! __ __ 5,107 -l--- 5,107+--- 5,107 ! _5,107 ! _ 5,107 _ 
1-u_,p,._s_h_ur___.....,l!-D__~ i_s_a_b_in_e_ _,_i_c_a_r_riz_o_-_w_n_·c_o_x__l,_ 1,550 i 1,550 ' 1,550 ; 1,550 l 1,550 I 1,550 I 1,550 

Van Zandt ID I Neches I Carrizo-Wilcox ! ··2:-616· i 2,616 l 2,616 i 2,616 i 2,616 ! 2,616 ! 2/i1_6 
·- i . ... j· I · ···-···-·· l I :·· • l • j· I .. . . . t 

1-V_a_n_Za_n_d_t__l_D__~ i_S_a_b_in_e_ ~i_C_a_r_riz_o_-_w_ n_·c_o_x__!_ 3,286 I 3,286 ! 3,286 ! 3,286 ! 3,286 ! 3,286 i 3,286 
Van Zandt !D i Trinity !Carrizo-Wilcox ! 1,030 ! 1,030 i 1,030 l 1,030 ! 1,030 ! 1,030 ! 1,030 
Wood !D l Cypress I Carrizo-Wilcox : 925 i 925 I 925 ! 925 i 925 l 925 I 925 

I ' I ! • ' I IIWood I D I Sabine I Carrizo-Wilcox 1 16,977 I 16,977 I 16,977 l 16,977 ! 16,977 1 16,977 1 16,977 
GMA 1"1".Total I I I Carriz_o~wilcox I ·251:217 I ·25J;217 I ·251~21r l 2s·r,2J.6 I 2s1;2;16 [· 2-51~216 -! 2s1,21-sl 

8 Azero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 
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TABLE 6. MODELED AVAILABLE GROUNDWATER BY DECADE FOR THE QUEEN CITY AQUIFER IN GROUNDWATER MANAGEMENT AREA 

11. RESULTS ARE IN ACRE-FEET PER YEAR AND ARE SUMMARIZED BY COUNTY, REGIONAL WATER PLANNING AREA (RWPA), 
RIVER BASIN, AND AQUIFER. 

River
County Aquifer 2020 2030 2040 2050 2060 2070 2080RWPA .Basin 

Anderson '. I ' Neches ; Queen City : 11,489 I 11,489 ; 11,489 1 11,488 ; 11,488 : 11,488 ; 11,488 
-~n.~.e_r~9J1____. ..i .~.•••• -··rTrinitj . j--Q~;~;;City-- r·- S,1027 •:5,102 1 --~-~.s~ioz]__- ~j ~10-Z.J=:::·s~·io2 r.:_-=::~ s,ioz-_c_-=~5~ 

Angelina l I Neches I Queen City 1,095 i_··-··--_1,095 i 1,095 ! 1,095 : 1,095 ! 1,095 I 1,095 

..½..~~p ___..... _j _l? .. ... _LCTIJ.ress i_g__t:een_Citz_ L_. 1,591-J.. 1,594.L .. __ 1,594 _L_ . .. . _1,594 J 1,594_!_ ______ 1,594 L__ 1~ 
Cass i D , Cypress !Queen City ; 15,855 ! 15,855 ! 15,855 l 15,855 • 15,855 ! 15,855 j 15,855 
Cass !D Sulphur ! Queen City 624 ! 624 ! 624 i 624 ; 624 1 624 ! 624 
Cherokee : I , Neches ; Queen City 8,812 8,812 '. 8,812 ; 8,812 : 8,812 l 8,812 ; 8,812 

-~g - --·-·-~-D .... .__: CJPress .j Queen~-- - 456 1 ... 456 ~ 456 1- --·- ..45.6_i__···- ·-· 456 J______ 456 456 
_q~~_gg. ___ _ _ : D . _ i Saq_ine .l Quee1:_ City :__ 2,056 i 2,056 I 2,056 : _ 2,056 : 2,056 _;_ 2,056 : 2,055 
~rrison - Tn--~~~:~~-;~ _: Qu~en.City ' -°i976 :..:.:~-~~~!~z~.r---··2:976_!_ ·_-_2,976. ! • 2,976 :-----· 2,976 -i ---2,976 

Harrison ! D : Sabine ! Queen City 561 ' 561 ! 561 : 561 I 561 ! 561 i 561 

.H~.P-9:~r~gn _. .. j_C. . . ....[.Jr:i_-~1ity l .9~.~E:~~~~--;-- ·-- ··~54 i .. .. 154 L. ____·-154 f- ... . 154 l,_ ···· -__154l.--·-· 154 !--- - 154 
..Henderson...... 11. ··· ···-·~·r:_,l"_!:~h~.s ,1..Queen City_ ;___10,516 ~. 10,516 _~--- 10,51.§_J ... .10,516_!_ ...10,516 ! ··- 10,516J __ 10,516 
Houston ! I ! Neches ! Queen City i 2,080 ; 2,080 i 2,080 [ 2,080 i 2,080 I 2,080 j 2,080 
Houston i I , Trinity 1 Queen City ' 216 ! 216 ; 216 ; 216 ! 216 ! 216 i 216 

..~c!:r:i_~!l_-···---~· R ·- .._! .Cypress ,!_. Queen City :__.. 7,389 !... ...?,3B.9 l __..7.!_~§9 !- ··- _7.!~8-~.]._._...Z!J89_j_____ 7,389 l-- 7,389 
__l'~g_r_:rj_~ _ ! D ·- ;,.~Y.P.r:~ss . j_g.~een_Ci1:~--i-- -·....0.27~ .. . . _3!27-8 !--·--· ?2.??.?J. .. __ _3,278_i 3,27~ !- .~---~,27~-L 3,278 
Nacogftoches l I ____! Neches_ l Queen City i_ 2,946 ., ...___ 2,946 [ 2,946 ! 2,946 i 2,946 l 2,946 i 2,946 
Rusk l I : Neches ; Queen City : 39 i 39 ! 39 i 39 l 39 ! 39 1 39 

..13-~~k. . ·--· ... . .J. I . ... --··L~~pin.E: .. ·,Q~een Cit.y":___207 .. ... ··2"6"" !_ _ _ 20 ! --·- ······20-l-- ··- ···-2o7-----·~ T- 20 

Sabine l I : Neches I Queen City i 09 I O i O i O l O l O ! O 
- ·- •• ···-·--- ·· ·-; •• • • •• •-j-• ··-·· - · - ·•j·· - -·-----;---7 ·-···- ···- -i ... . j--· - ----- ---· ·j •• - • • ; - j· ·---- - ----·--i----- -

Sabine ! I I Sabine ! Queen City 1 O ! O ! O i O ! O ! O i O 
• __J. • • - ---"---' ·--·-- • . ' . . ._....::.....i.. -· -- . ...•. ·· - - ··-··---·· • · - ·· - - _______::__i__ _ ____ 

SanAu@stine ! I i Neches ! Queen City : 0 ! 0 ! 0 I O l O i O i 0 
• •• - •• ' - - • - • ·- · • - ;•.. • - ~ - •• - • • • • • ! -- · · - ----------!•-- ···------~ . .. .!-• .. ·---.. ... . ----•.•.• • .- -.. ··- .---- -- ···~- •. ---------··- --------
Shelby : I ; Sabine ; Queen City : 0 ; O ; O ; O , O , O . O . ···- ··-· - -- -- --- · . ,,\,, · ---"· • - - ·- . .. .... ., .. , __ _ __ ___ . -····. - .. ... . _ _,._ __ _ __,_. ,,,... ____;_ . ·- --- -

9 Azero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 
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Smith !D ! Sabine I· Queen City i 12,457 J 12,457 12,457 i 12,457 ! 12,457 J 12,457 ,I .. 12,457 
Smith i I I Neches Queen City I 20,121 : 20,121 20,121 l 20,121 ! 20,121 ! 20,121 ! _.20,121 

Titus ID j Cypre~s i .Queeri .c~ty ! :0.10 ·1 .o ; . o j . o i . _ o 1. . • o·i .. _O 
_Trinity___._ _J _t! _____ __J Tr!IJ:_i3Y __J Que~n_0_o/_J O l.. ... . ... . .. o.L O i ____ ___Q._j____Q_J__ O O 

~i;l;;;;:--~--= j ~ ~~- :::!:~;~;:;tci~::~ ~::j~~21H : 6.zi~ t :=_62i%t:~ 6.2i~ L-6,21~L-6,21~ _ 6,21~ 
Upshur ----- --~ D-----· __ _i.. Sabine __ _L.9-ueen City i_ 5,949j .. 5,949 j___S,94tl _____5,949 j___ S,949_j___ 5,949 l 5,949 

_Vanzandt ___ _J D_. .. ..... .! Neches . !_ QueenCity _J__. 2,343 1 ... .2,343 i ____2,34~ __ 2,343 _1 _ _ 2,343j__ ___ 2,343__1 _2,343_ 

_Wood ---··-··· ! D_____. _J _cypress_J Queen City ! 779 1 .. . ... 779_I 779J __ _____.J7.9_l_____ _ ._779 ! .... 779 ! 779 
Wood 1 D l Sabine i Queen City / 5,731 5,731 ! 5,731 5,731 ! 5,731 l 5,731 j 5,731 

;:/1 ••••, •• ,, I •, . ~ ••,..Q~;~~·city T·130,854 .1-30,854 ··•·:3·~:853 ·13.0,a~.3 ::,-\,i~•-:·~·~;:;;~l r · ·~30,~52 B0,8~:i 

10 A zero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 
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TABLE 7. MODELED AVAILABLE GROUNDWATER BY DECADE FOR THE SPARTA AQUIFER IN GROUNDWATER MANAGEMENT AREA 11. 

RESULTS ARE IN ACRE-FEET PER YEAR AND ARE SUMMARIZED BY COUNTY, REGIONAL WATER PLANNING AREA (RWPA), 
RIVER BASIN, AND AQUIFER. 

County . RWPA [ Riv:r : Aquifer 2020 : 2030 2040 \ 2050 : 2060 • 2070 2080• • Basm 
__Anderson ____ ___ j I ·- --i ·Neches __ i~artaA_g_uifer _,!___1_0_9-:i. __~Q_9__~______JQ3._ j ... ... ..19_9 ! ______1Q2 ! ____1Q9 ! _____1_0J_ 

_Anderson_____ _.J I ··- ---! Trinity . . ! Sparta~ifer ! 198 l____ 198J______ 198 !- -· --··· 198 L___ 198_L_._198j _____ __ _198 
Angelina i I I Neches l SpartaAguifer ! 390 ; 390 I 390 i 390 i 390 ! 390 ! 390 

. ~~~s__ ____ ___ _j _D ______j Cypress .. i~arta Aquifer _.:-!___0_11_,_i.--····---Q_ j __ __ __ ___oj . . ... ___O_L____ ______ 0 L _____oj ··-- -·-·-· - O 
Cherokee i I !Neches l SpartaAquifer ! 352 l 352 ! 352 ! 352 ! 352 1 352 ! 352 
Houston ! I '. Neches i SpartaAquifer : 505 ; 505 l 505 l 505 ; 505 : 505 1 505 
Houston ; I i Trinity i SpartaAquifer ! 977 ! 977 i 977 i 977 ! 977 j 977 l 977 

_M_arion __ ___ _1_12______~_.fY.Pr~s§__ __~?-I.!§:Muifer ; O ·_____o~i·- ··-····- oj __ -·--···-o : ______o_! _____o !. o 
_Nacogdoches .- ~I ____J. Neches.__.0-RartaAquifer _: 362 : ___3_~2 ~ --·--}.§.~--!-•• · _-· ~.§.2. _: ______}_~?+---~_§} !-- ·- __}__62_ 
_].usk __ l I I Neche.?_.: Sparta Aquifer i O : 0 : ~-- ---0__ 0 : 0 i 0 
Sabine ; I i Neches i SpartaAguifer 1 36 : 36 ! 36 i 36 : 36 i 36 : 36 

j I 

_Sabine_·· -- ____ :i ___ j Sabine__ . . -~artaA~ifer i 13 !. 13 J. 13 ! 13 ~ 13 ! _ 13 ! 13 

__San AU@Stine _J._ ___ l Neches -- l Sparta ~uifer 1 163 ; ~§_33-~,--·----l633 1.., .... ---·- -~~-33.. ~: __--1§3··-~,· - 16u3:' _____.1§3:3_ 
San Augustine i I ISabine i Sparnl; Aquifer I 3 j '< I 
Shelby ! I 1Sabine j Sparta Aquifer \ •0 ! 0 i O l O 1 0 ! 0 ; 0 

. Smith_---· ··------: D····- -· j_Sabine .....!JI?artaA9..1:.1ifer ; o __o_!--- __ _____o_; .. .... . _o ,----··-Q-~----··---o_; ---······-_Q_ 

. Smith __ __ ·· --· -· : I ....__ !_ Neches __. i ~arta Aquifer __i O O : 0 i O i O ~ 0 ! 0 

..n_~ni~ : H 1 Tri~ ! SpartaAguifer ; 0 0 i O 1 0 . 0 i O i 0 

Trin_!!y ·-·---··J I ·· -Neches __ UP3rta Aguif_er ___ _ _ _ _ _ 152J 152 : 152 ~- 152 :··--·--i ___1\ 1_52 : 152~! 152 
_~shur...... . __ ....LQ...._. LSabine .... I_Sparta Aquifer_i O ~ _ 0 j________ O l... ..... _0_;_____ ___ 0 _I ______Q_l__ __ __ _ 0_ 
Wood i D I Sabine l Sparta Aquifer i O 1 0 ! 0 i O i O ! 0 ! 0 

GMA 11-;I:otal I I I 3,259 1 3,259 1 3,2591 3,259 1 3,259 1 3,259 1 3,259{I z:~:r 
11 Azero value indicates the groundwater availability model pumping scenario did not include any pumping in the aquifer. 
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LIMITATIONS: 

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

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

A key aspect of using the groundwater model to evaluate historic groundwater flow 
conditions includes the assumptions about the location in the aquifer where historic 
pumping was placed. Understanding the amount and location of historic pumping is as 
important as evaluating the volume of groundwater flow into and out of the district, 
between aquifers within the district ( as applicable), interactions wit)1 surface water ( as 
applicable), recharge to the aquifer system ( as applicable), and other metrics that describe 
the impacts of that pumping. In addition, assumptions regarding precipitation, recharge, 
and streamflow are specific to a particular historic time period. 
Because the application of the groundwater model was designed to address regional scale 
questions, the results are most effective on a regional scale. The TWDB makes no 
warranties or representations relating to the actual conditions of any aquifer at a particular 
location or at a particular time. 
It is important for groundwater conservation districts to monitor groundwater pumping 
and groundwater levels in the aquifer. Because of the limitations of the groundwater model 
and the assumptions in this analysis, it is important that the groundwater conservation 
districts work with the TWDB to refine this analysis in the future given the reality of how 
the aquifer responds to the actual amount and location of pumping now and in the future. 
Historic precipitation patterns also need to be placed in context as future climatic 

. . 

conditions, such as dry and wet year precipitation patterns, may differ and affect 
groundwater flow conditions. 
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And 2022 State Water Plan Datasets: 

Panola County Groundwater Conservation District 

Texas Water Development Board 

Groundwater Division 

Groundwater Technical Assistance Section 

stephen.allen@twdb.texa~.gov 

(512) 463-7317 

January 17, 2023 

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

http://www.twdb.texas.govlgroundwaterldocs/GCD/GMPChecklistOll3.pdf 

The five reports included in this part are: 

1. Estimated Historical Groundwater Use (checklist item 2) 

from the TWDB Historical Water Use Survey {WUS) 

2. Projected Surface Water Supplies (checklist item 6) 

3. Projected Water Demands (checklist item 7) 

4. Projected Water Supply Needs (checklist item 8) 

5. Projected Water Management Strategies (checklist item 9) 

from the 2022 Texas State Water Plan {SWP) 

Part 2 of the 2-part package is the groundwater availability model (GAM) report for the District 
(checklist items 3 through 5). The District should have received, .or will receive, this report from the 
Groundwater Availability Modeling Section. Questions about the GAM can be directed to Grayson 
Dowlearn, grayson.dowlearn@twdb.texas.gov, (512) 475-1552. 

mailto:grayson.dowlearn@twdb.texas.gov
http://www.twdb.texas.govlgroundwaterldocs/GCD/GMPChecklistOll3.pdf
https://stephen.allen@twdb.texa~.gov


DISCLAIMER: 
The data presented in this report represents the most up to date WUS and 2022 SWP data available 
as of 1/17/2023. Although it does not happen frequently, either of these datasets are subject to 
change pending the availability of more accurate WUS data or an amendment to the 2022 SWP. 
District personnel must review these datasets and correct any discrepancies to ensure approval of 
their groundwater management plan. 

The WUS dataset can be verified at this web address: 

http://www.twdb.texas.gov/waterplanning/waterusesurvev/estimates/ 
The 2022 SWP dataset can be verified by contacting Sabrina Anderson 
(sabrina.anderson@twdb.texas.gov or 512-936-0886). 

The values presented in the data tables of this report are county-based. In cases where 
groundwater conservation districts cover only a portion of one or more counties the data values are 
modified with an apport!oning multiplier to create new values that more accurately represent 
conditions within district boundaries. The multiplier used in the following formula is a land area 
ratio: (data value * (land area of district in county/ land area of county)). For two of the four SWP 
tables (Projected Surface Water Supplies and Projected Water Demands) only the county-wide water 
user group (WUG) data values (county other, manufacturing, steam electric power, irrigation, mining 
and livestock) are modified using the multiplier. WUG values for municipalities, water supply 
corporations, and utility districts are not apportioned; instead, their full values are retained when 
they are located within the district and eliminated when they are located outside (we ask each 
district to identify these entity locations). 

The remaining SWP tables (Projected Water Supply Needs and Projected Water Management 
Strategies) are not modified because district-specific values are not statutorily required. Each district 
needs only "consider" the county values in these tables. 

In the WUS table every category of water use (including municipal) is apportioned. Staff determined 
that breaking down the annual municipal values into individua_l WUGs was too complex. 

TWDB recognizes that the apportioning formula used is not ideal but it is the best available process 
with respect to time and staffing constraints. If a district believes it has data that is more accurate it 
can add those data to the plan with an explanation of how the data were derived. Apportioning 
percentages that the TWDB used are listed above.each applicable table. 

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

Estimated Historical Water Use and 2022 State Water Pian Dataset: 

Panola County Groundwater Conservation District 

Januwv 17, 2023 

mailto:stephen.allen@twdb.texas.gov
mailto:sabrina.anderson@twdb.texas.gov
http://www.twdb.texas.gov/waterplanning/waterusesurvev/estimates
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Estimated Historical Water Use 
lWDB Historical Water Use Survey (WUS) Data 

Groundwater and surface water historical use estimates are currently unavailable for calendar year 
2020. TWDB staff anticipates the calculation and posting of these estimates at a later date. 

PANOLA COUNTY 100% (multiplier) All values are in acre-feet 

Year Source Municipal Manufacturing Mining Steam Electric Irrigation Livestock Total 

2019 GW 1,718 53 3,616 0 984 105 6,476 

SW 1,460 1,085 1,509 0 0 944 4,998 

2018 GW 1,804 61 2,735 0 1,124 103 5,827 

SW 1,709 1,048 2,107 0 0 929 5,793 
--------------------------------------------------------------------------------------------·----------------------------------

2017 GW 1,797 60 942 0 1,013 101 3,913 

SW 1,467 1,125 634 0 0 911 4,137 

2016 GW 2,056 2 603 0 1,102 114 3,877 

SW 1,487 982 469 0 0 1,028 3,966 

2015 GW 2,114 3 1,705 0 1,122 111 5,055 

SW 1,601 1,022 909 0 0 997 · 4,529
•------------------------••---------------------------------M•----------•------------------------------------------------------

2014 GW 2,173 3 1,944 0 1,630 250 6,000 

SW 1,804 775 1,022 0 0 2,254 5,855 

2013 GW 2,447 3 2,127 0 322 255 5,154 

SW 1,932 822 1,286 0 0 2,294 6,334 
----------- -------·-·----- ~--------·-------------~-----·--------- - ------------·~------------·------------------ .... -------·-..,..·-----.... -------=--

2012 GW 2,785 3 1,163 0 137 245 4,333 

SW 1,375 849 1,064 0 0 2,204 5,492 

2011 GW 3,084 7 1,243 0 383 288 5,005 

SW 1,592 810 1,282 0 c) 2,596 6,280 
----··-------------------·----···--------------------··-----------··-------·---------------·--------·---~---------·-··------------~---·· 

2010 GW 3,991 38 1,822 0 346 288 6,485 

---- -·- - ·--- -··- ---····-·~'!'!_. ____ ---·--- - ..- ·-~~!___.____ --·-······?~~----- ·-·1,346··-··-··--- --------~-----------·---..-~~----··--··-~'~!3_8_________5.!! .~?. 
2009 GW 2,512 410 1,332 0 31 314 4,599 

SW 1,176 1,296 877 0 0 2,827 6,176 
---------------------------------------------------------~-------·-------------------·---------------------------------------------

2008 GW 2,384 537 1,376 0 64 304 4,665 

___ __··--·---- _--··---·--S_IJ!___________ .... .1,644 ______ ---·· ···---~?!.-...... ____ 1,116__ ··-··---·· ------·~----·· ···--------~- -·---- ---·~?~O··----· ·-.~!?}_ 
2007 GW 2,254 415 15 0 31 327 3,042 

SW 1,594 652 24 0 0 2,942 5,212 
-----------------------••--------------------------------••---------------•------------------~•~------~-------------w•------•-----

2006 GW 2,825 384 8 0 18 333 3,568 

SW 1,560 608 0 0 0 2,996 5,164 

2005 GW 2,400 669 8 0 0 320 3,397 

SW 1,731 945 0 0 0 2,885 5,561 
n -- ---- __ ...,. ---• •~-• ,._ ,., ,._ .,._..._ - -- _. _.,_._, •- - - •---- ,,- ,..., ,..._.._.~• - - --••- •-- -•- ___ ..,. --- - •- •- - --• ---- ---- - -~ ••-- - - -- - _. ----~-"-~•- •-- -•- •---•-- ._..,_,.,.., ------- •-_. •- -•- .... .,.•-••-

2004 GW 2,108 595 7 0 0 1,270 3,980 

SW 1,401 870 0 0 0 1,913 4,184 

Estimated Historicai Water Use anc/ 2022 State Water Plan Dataset: 

Panola County Groundwater Conservation District 

January 17, 2023 
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Projected Surface Water Supplies 
TWDB 2022 State Water Plan Data 

PANOLA COUNTY 100% (multiplier) All values are in acre-feet 

RWPG WUG WUG Basin Source Name 2020 2030 2040 2050 2060 2070 

Carthage Sabine Murvaul 1,601 1,602 1,595 1,599 1,610 1,621 
Lake/Reservoir 

I County-Other, Panola Sabine Murvaul 291 291 291 291 291 291 
Lake/Reservoir .. ...... ........... ...Giii·ws..c'·················· ................Sabl~~ ·..··..·········· ······ci·th~··Pi·~~~........i................................ ii.....................ii ···· ......... ........3":3 ............. .....3:3· ······· .. ······· ···:fr ··· ..··· ···•··· ...33. 
Lake/Reservoir 

Irrigation, Panola Sabine Sabine Run-of-River 152 152 152 152 152 152 

Livestock, Panola Cypress Cypress Livestock 27 27 27 27 27 27 
Local Supply...... ....... ........ ,... ............... ..... ,........................ ... ,,, .... ,................ ...... .... ....... ...... ,.................................. ..... ....... ............... ..... .... ......... .................. .......... ............... ..... ............................ ........ .. .........................., ......... 

-I Livestock, Panola Sabine Cypress Livestock 3 3 3 3 3 3 

.......... . ..... .... ..................................... ...................... ....... ..........................~?~~.1..~.U.?.P..1.Y................. .. .................................................. .. .... .. .. ......... ..... ........ ....... .. .............. .. ......... .... ......... ... ............. .. ................. 
Livestock, Panola Sabine Sabine Livestock 1,224 1,224 1,224 1,224 1,224 1,224 

Local Supply 

Manufacturing, Panola Sabine Murvaul 879 917 955 987 1,052 1,081 
Lake/Reservoir 

Manufacturing, Panola Sabine Sabine Run-of-River 114 114 114 114 114 114 

I Mining, Panola Cypress Murvaul 4 4 3 2 2 2 
Lake/Reservoir

·· ··················· .. ················ ..········ ····· ···· ···............... ... ............................. .. .. ....... ...... ........... ............. ......................... ............. ..... ...... .,............... ................. ...................,..................... .. ...................... ................. ....... . 
I Mining, Panola Cypress Toledo Bend 4 4 4 4 6 6 

Lake/Reservoir 

Mining, Panola Sabine Murvaul 3,546 3,511 3,026 2,559 2,170 2,361 
Lake/Reservoir 

Mining, Panola Sabine Sabine Run-of-River 168 168 168 168 168 168 

Mining, Panola Sabine Toledo Bend 3,896 4,196 4,496 4,496 5,494 5,494 
Lake/Reservoir 

Sum of Projected Surface Water Supplies (acre-feet) 11,942 12,246 12,091 11,659 12,346 12,577 

Estimated Historical Water Use ancl 2022 State Water Plan Dataset: 

i-'anofa County Groundwater Conservation District 

.January 17, 2023 



Projected Water Demands 
TWDB 2022 State Water Plan Data 

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

100% (multiplier) All values are in acre-feet PANOLA COUNTY 
RWPG WUG WUG Basin 2020 2030 2040 2050 2060 2070 

Beckville Sabine 136 147 153 160 166 171 

Carthage Sabine 1,650 1,651 1,644 1,648 1,659 1,669 

County-other, Panola Cypress 6 6 6 6 6 6 

I County-Other, Panola Sabine 1,589 1,602 1,594 
··········· ······· 

1,607 
··· ·· 

1,633 1,658 
.. ,, ., .. ... , ... .................. ..... ..... ..... ......... ......... , .. ,, ..................... ................ ....... ... .. .......... , ............. ... .... ........ .. , ....... .. .................... , ....... , .. , .......... ... ..... .... .. ·... ·.. ···· ·.. ···.,··· ·· ................. ..... ......... ...... .... ..... . 

Gill WSC Sabine 94 93 91 92 93 94 

Irrigation, Panola Sabine 574 574 574 574 574 574 

Livestock, Panola Cypress 27 27 27 27 27 27 

Livestock, Panola Sabine 2,625 2,625 2,625 2,625 2,625 2,625 

Manufacturing, Panola Sabine 852 1,272 1,272 1,272 1,272 1,272 
... .. ......... .... .......... ........ ... .. ....... ........... .... .. ...... .. ............... , ............... .... ...... .. ... ......... ....... ... ............ ...... .... .......... ............. .... ... .. ... ........ ........... ....... .... .... ... ..... ........... ... ... ... ... .... ...... .. .. ............ ......................... ........ . 

Minden Brachfield WSC Sabine 4 4 5 5 6 6 

Mining, Panola Cypress 6 6 5 4 4 4 

Mining, Panola Sabine 5,910 5,853 5,044 4,264 3,616 3,934 
··•···· ·······•... •,. ........ .. .... .. .,..... .. ............ ....... ... .... ........................ ......... , .... .......... .............. ..... .. , ........... ..... ....... ...... ..... ......... ........... .... .. .......... ............ ............................. ........ .... ...... .......... ...... .... ............................ , 

I Panola-Bethany WSC Sabine 18 21 25 32 36 40 

Tatum Sabine 63 73 79 85 89 93 

Sum of Projected Water Demands (acre-feet) 13,554 13,954 13,144 12,401 11,806 12,173 

Estimated Historical Water Use ancl 2022 State Water Plan Dataset: 

Panola County Groundwater Co11se1vation District 

January 17, 2023 



Projected Water Supply Needs 
TWDB 2022 State Water Plan Data 

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

PANOLA COUNTY All values are in acre-feet 

RWPG WUG WUG Basin 2020 2030 2040 2050 2060 2070 

I Beckville Sabine 445 434 428 421 415 410 

Carthage Sabine 0 0 0 0 0 1 

County-Other, Panola Cypress 0 0 0 0 0 0 

County-Other, Panola Sabine 205 192 200 187 161 136 
···········,,······ .. ······· ·· .. ·•········ ·.. ··· ·· ···· ······ ··········"•'•'··• ... ... ......... ........... ...... ....... ............. .................. ... .. ...... ............... ........... .................... ... .. .. ......... ....... .. ............. .. .... .. ... .. .. ., ......... .......... ...... ,... ,, ....................... ,... ... . 

Gill WSC Sabine 65 66 68 67 66 65 

Irrigation, Panola Sabine 28 28 28 28 28 28 
................. .. .. .. .. ..... ....... .... .... ..... ... .... .. ........ .. ..... ....... ............... .. ....... ..... .. .... ...... ... .. .. ......................... ..... ........ ..... .... ........... ..... ........ .. ........... ... .... ........... , ......... .. , ............... ......... ....... ................... .. , ............. ..... . 

Livestock, Panola Cypress 0 0 0 0 0 0 
............. ..... . .. ... .. ,..... ... ... ...... ...... .. ............. .. , ............. ...... ... ... .. ... ..... ..... ... .... .......... ................ .. .............. ....... .. .. ....... .... .. .. ........ ..... ... .. ... ... ......... , .. ., ........... ........... .. ............. ,.. ,, ....................................................... . . 

Livestock, Panola Sabine -982 -982 -982 -982 -982 -982 

Manufacturing, Panola Sabine 407 26 65 98 165 196 
.. ... .. ......................... ....... , .. ..... ......... ...... ..... ..... ......... .. .. ........ ...... .... ... .. ... .... , ., ........ ................ ..... .... .... .. ........... ......... ....... .. ... ......... ........ .. ........ ... ... .... .. ... ... ...... ............................... .. , .... ........ .............. .... .... ..... ...... .. 

I Minden Brachfield WSC Sabine 0 0 0 0 0 0 

Mining, Panola Cypress 2 2 2 2 4 4 

Mining, Panola Sabine 3,189 3,511 4,135 4,448 5,705 5,578 

Panola-Bethany WSC Sabine 10 18 14 8 4 0 

Tatum Sabine 2 2 2 2 3 3 

Sum of Projected Water Supply Needs (acre-feet) -982 -982 -982 -982 -982 -982 

Estimated Historical Water Use one/ 2022 State Water Plan Dataset 

Panola County Groundwater Conse1vation District 

January ·J 7, 2023 



Projected Water Management Strategies 
TWDB 2022 State Water Plan Data 

PANOLA COUNTY 
WUG, Basin (RWPG) All values are in acre-feet 

Water Management Strategy Source Name [Origin] 2020 2030 2040 2050 2060 2070 

Carthage, Sabine (I) 

Carthage - Municipal Conservation DEMAND REDUCTION 23 39 41 44 47 50 
[Panola] 

23 39 41 44 47 so 
Livestock, Panola, Sabine (I) 

PANL-LTK-New Wells in Carrizo-Wilcox 
Aquifer 

Carrizo-Wilcox Aquifer 
[Panola] 

0 982 982 982 982 982 

0 982 982 982 982 982 

Panola-Bethany WSC, Sabine (I) 

Drill New Wells (Panola Bethany, 
Queen City, Sabine) 

Queen City Aquifer 
[Harrison] 

0 4 0 14 4 1 

···· ······· ..... ....... .. ... ...................... .. ..... .......... .......... .. ,, ...... .......... .. ..... ...... .... ........ .. ..... .. ,..... , .. . ...... ................. ........ .. , ................ .. .. .. .. .. ... ... .... .... ...................... .................. ........ ............ ..... .... ..... . 
Panola-Bethany WSC - Municipal DEMAND REDUCTION 0 0 0 0 1 2 
Conservation [Panola] 

0 4 0 14 5 3 

Tatum, Sabine (I) 

Tatum - Municipal Conservation DEMAND REDUCTION 1 2 2 2 3 3 
[Panola] 

1 2 2 2 3 3 

Sum of Projected Water Management Strategies (acre-feet) 24 1,027 1,025 1,04~ 1,037 1,038 

E:stimatec! Historical Water Use and 2022 State Wa ter Plan Dataset: 

Panola County Grounc!water Conservation District 

January -/ 7. 2023 



APPENDIX I 

ESTIMATES OF IDSTORICAL GROUNDWATER FLOWS 
GAM RUN 22-017 

Page40 
Panola County Groundwater Conservation District - Management Plan 

Readopted Version 



GAM RUN 22-017: PANOLA COUNTY 

GROUNDWATER CONSERVATION DISTRICT 

MANAGEMENT PLAN 
Grayson Dowlearn, P.G. 

Texas Water Development Board 
Groundwater Division 

Groundwater Modeling Department 
512-4 75-15 52 

February 9, 2022 



This page is intentionally blank 



GAM RUN 22-017: PANOLA COUNTY 

GROUNDWATER CONSERVATION DISTRICT 

MANAGEMENT PLAN 
Grayson Dowlearn, P.G. 

Texas Water Development Board 
Groundwater Division 

Groundwater Modeling Department 
512-4 75-1552 

February 9, 2022 

EXECUTIVE SUMMARY: 

Texas State Water Code, Section 36.1071, Subsection (h) (Texas Water Code, 2011), states 
that, in developing its groundwater management plan, a groundwater conservation district 
shall use groundwater availability modeling information provided by the Executive 
Administrator of the Texas Water Development Board (TWDB) in conjunction with any 
available site-specific information provided by the district for review and comment to the 
Executive Administrator. 

The TWDB provides data and information to the Panola County Groundwater Conservation 
District in two p9-rts. Part 1 is the Estimated Historical Water Use/State Water Plan dataset 
report, which will be provided to you separately by the TWDB Groundwater Technical 
Assistance Department. Please direct questions about the water data report to Mr. Stephen 
Allen at 512-463-7317 or stephen.allen@twdb.texas.gov. Part 2 is the required 
groundwater availability modeling information, which includes: 

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

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

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

mailto:stephen.allen@twdb.texas.gov


GAM Run 22-017: Panola County Groundwater Conservation District Management Plan 
February 9, 2023 
Page 4 oflS 

The groundwater management plan for the Panola County Groundwater Conservation 
District should be adopted by the district on or before April 3, 2023 and submitted to the 
executive administrator of the TWDB on or before May 3, 2023. The current management 
plan for the Panola County Groundwater Conservation District expires on July 2, 2023. 

We used the groundwater availability model for the northern portion of the Queen City, 
Sparta, and Carrizo-Wilcox aquifers (Panday and others, 2020; Schorr and others, 2020) to 
estimate the management plan information for the Carrizo-Wilcox Aquifer within the 
Panola County Groundwater Conservation District. 

This report replaces the results of GAM Run 13-006 (Wade, 2013) because it includes 
results from the updated groundwater availability model for the northern portion of the 
Queen City, Sparta, and Carrizo-Wilcox aquifers (Panday and others, 2020, and Schorr and 
others, 2020). Table 1 summarizes the groundwater availability model data required by 
statute. Figure 1 shows the area of the model from which the values in Table 1 were 
extracted. Figure 2 provides a generalized diagram of the groundwater flow components 
provided in Table 1. Full water budgets for the Carrizo-Wilcox Aquifer within the district 
are provided in Appendix A. These budgets are included to assist the Panola County 
Groundwater Conservation District in analyzing the effects of pumping and recharge on the 
Carrizo-Wilcox Aquifer within the district. If, after review of the figures, the Panola County 
Groundwater Conservation District determines that the district boundaries used in the 
assessment do not reflect current conditions, please notify the TWDB at your earliest 
convenience. 

METHODS: 

In accordance with the provisions of the Texas State Water Code, Section 36.1071, 
Subsection (h), the groundwater availability model mentioned above was used to estimate 
information for the Panola County Groundwater Conservation District management plan. 
Water budgets were extracted for the historical model period for the Carrizo-Wilcox 
Aquifer (1981-2013) using ZONEBUDGET for MODFLOW 6 (Langevin and others, 2021). 
The average annual water budget values for recharge, surface-water outflow, inflow to the 
district, outflow from the district, and the flow between aquifers within the district are 
summarized in this report. 
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PARAMETERS AND ASSUMPTIONS: 

Carrizo-Wilcox Aquifer 

• We used v~rsion 3.01 of the groundwater availability model for the northern 
portion of the Queen City, Sparta, and Carrizo-Wilcox aquifers to analyze the 
Carrizo-Wilcox Aquifer. See Panday and others (2020) and Schorr and others 
(2020) for assumptions and limitations of the model. 

• The groundwater availability model for the northern portion of the Queen City, 
Sparta, and Carrizo-Wilcox aquifers contains nine layers represented a: 

o Layer 1: represents Quaternary Alluvium, 

o Layer 2 represents the Sparta Aquifer and equivalent units, 

o Layer 3 represents the Weches Formation (confining unit), 

o Layer 4 represents the Queen City Aquifer and equivalent units, 

o Layer 5: represents the Reklaw Formation (confining unit), 

o Layer 6: represents the Carrizo Formation, 

o Layer 7: represents the Upper Wilcox member, 

o Layer 8: represents the Middle Wilcox member, and 

o Layer 9: represents the Lower Wilcox member. • 

• Water budget values for the district were determined for the Carrizo-Wilcox 
Aquifer (Layers 6 through 9). The Sparta and Queen City aquifers do not occur 
within the Panola County Groundwater Conservation District and therefore no 
groundwater budget values are included for those aquifers in this report. 

• Water budget values from the Quaternary Alluvium (Layer 1) were combined 
with the Carrizo-Wilcox Aquifer where Quaternary Alluvium falls within the 
aquifer outcrop boundaries. 

• Water budget terms were averaged for the historical calibration·period 1981 to 
2013 (stress periods 2 through 34). 

• The model was run with MODFLOW 6 (Langevin and others, 2017). 
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RESULTS: 

A groundwater budget summarizes the amount of water entering and leaving the aquifer 
according to the groundwater availability model. Selected groundwater budget 
components listed below were extracted from the groundwater availability model results 
for the Carrizo-Wilcox Aquifer located within the Panola County Groundwater 
Conservation District and averaged over the historical calibration period, as shown in 
Table 1. 

1. Precipitation recharge-the areally distributed recharge sourced from 
precipitation falling on the outcrop areas of the aquifer (where the aquifer is 
exposed at land surface) within the district. 

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

3. Flow into and out of district-the lateral flow within the aquifer between the 
district and adjacent counties. 

4. Flow between aquifers-the net vertical flow between the aquifer and 
adjacent aquifers or confining units. This flow is controlled by the relative 
water levels in each aquifer and aquifer properties of each aquifer or 
confining unit that define the amount ofleakage that occurs. 

The information needed for the district's management plan is summarized in Table 1. 
Figure 2 provides a generalized diagram of the groundwater flow components provided in 
Table 1. Full water budgets for the Carrizo-Wilcox Aquifer within the district are provided 
in Appendix A. These budgets are included to assist Panola County Groundwater 
Conservation District in analyzing the effects of pumping and recharge on the aquifers 
within the district. 

It is important to note that sub-regional water budgets are not exact. This is due to the size 
of the model cells and the approach used to extract data from the model. To avoid double 
accounting, a model cell that straddles a political boundary, such as a district or county 
boundary, is assigned to one side of the boundary based on the location of the centroid of 
the model cell. For example, if a cell contains two counties, the cell is assigned to the county 
where the centroid of the cell is located. 
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TABLE 1: SUMMARIZED INFORMATION FOR THE CARRIZO-WILCOX AQUIFER THAT IS 
NEEDED FOR THE PANOLA COUNTY GROUNDWATER CONSERVATION DISTRICT'S 
GROUNDWATER MANAGEMENT PLAN. ALL VALUES ARE REPORTED IN ACRE-FEET 
PER YEAR AND ROUNDED TO THE NEAREST 1 ACRE-FOOT. 

Management Plan requirement Aquifer or confining unit Results 

Estimated annual amount of recharge 
from precipitation to the district 

Carrizo-Wilcox Aquifer 25,771 

Estimated annual volume of water that 
discharges from the aquifer to springs 
and any surface water body including 
lakes, streams, and rivers 

Carrizo-Wilcox Aquifer 5,939 

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

Carrizo-Wilcox Aquifer 3,319 

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

Carrizo-Wilcox Aquifer 1,014 

Estimated net annual volume of flow 

To the Carrizo-Wilcox 
Aquifer from the Reklaw 

Formation 
3 

between each aquifer in the district To the Carrizo-Wilcox 
Aquifer from equivalent 

units in Louisiana 
542 



A 
N 

Harrison 

Louisiana 

Shelby 

D I Panola County Groundwater Conservation District I I 
0 2,5 5 10 Miles 

D County Boundaries 

Carrizo-Wilcox Aquifer Active Model Cells 

gcd boundary date: 06.26.2020, county boundaries date: 07.19.2019, czwx_n grid date: 06.07.2021 
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FIGURE 1: AREA OF THE NORTHERN PORTION OF THE QUEEN CITY, SPARTA, AND 
CARRIZO-WILCOX AQUIFERS GROUNDWATER AVAILABILITY MODEL FROM WHICH 
THE INFORMATION IN TABLE 1 WAS EXTRACTED (THE CARRIZO-WILCOX AQUIFER 
EXTENT WITHIN THE DISTRICT BOUNDARY). 



25,771 

Reklaw confining 
3 unit 

Carrizo-Wilcox 
Aquifer 

Carrizo-Wilcox
outside. District 

5,939 equivalent units 

1,014 within Louisiana
Official Carrizo-Wilcox Aquifer 

within District 542 ==I=~ 3,319 - ........ 

No flow boundary 

Caveat: This diagram only includes the water budget items provided in Table 1. A complete water budget would include additional 
inflows and outflows. Please see Appendix A for a full water budget. 

FIGURE 2: GENERALIZED DIAGRAM OF THE SUMMARIZED BUDGET INFORMATION FROM TABLE 1, REPRESENTING 
DIRECTIONS OF FLOW FOR THE CARRIZO-WILCOXAQUIFER WITHIN PANOLA COUNTY GROUNDWATER 
CONSERVATION DISTRICT. FLOW VALUES EXPRESSED IN ACRE-FEET PER YEAR. 
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LIMITATIONS: 

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

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

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

Because the application of the groundwater models was designed to address regional scale 
questions, the results are most effective on a regional scale. The TWDB makes no 
warranties or representations related to the actual conditions of any aquifer at a particular 
location or at a particular time. 

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

Full water budget diagrams presented in Figures A-1 and A-2 are included to assist the 
Panola County Groundwater Conservation District in analyzing the effects of pumping and 
recharge on the aquifers within the district. These diagrams are intended to provide 
additional insight for groundwater conservation districts to better understand their 
aquifers and to provide more detailed information to inform groundwater management. 

Figure A-1 shows the fu ll water budgets for the years of minimum and maximum pumping 
within the Carrizo-Wilcox Aquifer in the district during the historical calibration period 
described in the Parameters and Assumptions section (years 1981 to 2013). Figure A-2 
shows the full water budgets for the years of minimum and maximum recharge within the 
Carrizo-Wilcox Aquifer in the district during the historical calibration period. Table A-1 
lists each component and provides an explanation of each component contained in the full 
water budget diagrams. 

TABLE A-1: EXPLANATION OF EACH BUDGET COMPONENT INCLUDED IN THE FULL 
WATER BUDGETS FOR PANOLA COUNTY GROUNDWATER CONSERVATION 
DISTRICT. 

Full water budget 
component 

Explanation 

Recharge Representative of recharge to the aquifer from areally distributed 
rainfall that reaches the water table of the aquifer. 

Pumping The amount of water pumped out of the aquifer through water 
wells located within the aquifer. 

River Leakage Only representative of the net exchange of water between the 
rivers/reservoirs and the aquifer in the model. 

Evapotranspiration Only represents the amount of water removed from the water 
table by vegetation or direct evaporation from the water table. This 
does not include total evapotranspiration for all plants or water 
features covering the modeled area. 

Groundwater 
Exchanges 

The sum of the net exchange of groundwater between the aquifer 
of interest within the district and all geologic units within and 
outside of the district boundaries. 
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TABLE A-1: EXPLANATION OF EACH BUDGET COMPONENT INCLUDED IN THE FULL 
WATER BUDGETS FOR PANOLA COUNTY GROUNDWATER CONSERVATION 
DISTRICT. 

Full water budget 
component 

Storage 

Explanation 

Represents the difference from the previous year in the amount of 
water contained within the aquifer and indicates a relative water 
level rise (negative Storage value) or water level decline (positive 
Storage value). 

Change in storage ( dS) is the difference between inflows and 
outflows (Equation 1). To solve the zero-sqm budget over the 
volume ·of the aquifer within the district, the term dS must be 
subtracted from both sides of Equation 1 (Equation 2). If total 
inflows are greater than outflow, Storage will be negative. If total 
outflows are greater than total inflows, Storage will be positive. 

dS = Inflows - Outflows Equation 1 

0 = Inf lows - Outflows - dS Equation 2 
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FIGURE A-1: FULL WATER BUDGETS FOR THE CARRIZO-WILCOX AQUIFER WITHIN 
THE PANOLA COUNTY GROUNDWATER CONSERVATION DISTRICT SHOWING THE 
YEAR OF MINIMUM PUMPING AND THE YEAR OF MAXIMUM PUMPING BETWEEN 
1981 AND 2013. 
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FIGURE A-2: FULL WATER BUDGETS FOR THE CARRIZO-WILCOX AQUIFER WITHIN 
THE PANOLA COUNTY GROUNDWATER CONSERVATION DISTRICT SHOWING THE 
YEAR OF MINIMUM RECHARGE AND YEAR OF MAXIMUM RECHARGE BETWEEN 1981 
AND 2013. 
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