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           RESULTS  

WEB SCRAPING & LARGE LANGUAGE MODELS

VALIDATION
   This method provides a fast retrieval of information, but requires careful quality control to 
ensure the prompts are precise.  

• Straightforward fields performed well
◦ Ex: Metering device requirements
◦ Easy to identify, few exceptions
◦ 100% accuracy in sample set

• Complex policy can be challenging
◦ Ex: Production cost
◦ Numerous exemptions are applicable
◦ 63% accuracy in sample set

• Content validation
◦ 2 districts in validation set were likely processed with insufficient information

● The objective is to use both the quantitative and qualitative information gathered to define 3 
exclusion scenarios: open, reference and limited for EGS development  (Mai et al., 2025). 
Determining how to use this varied water policy is an outstanding challenge and will require 
many disciplines to come to consensus.  

CURRENT WORK
   Continued Water Guidelines & Availability

Proceedings World Geothermal Congress 2026, Calgary, Canada, June 8—11, 2026 

Capturing Water Availability and Permitting Considerations & Enhanced Geothermal 
Systems Technical Potential: LLM-derived layers for reV

Slater Pogorny1, Pavlo Pinchuk1, Faith Martinez Smith1 & Whitney Trainor-Guitton1*

National Laboratory of the Rockies, 15013 Denver West Parkway, Golden, CO, USA1 
wtrainor@nlr.gov

reV: EGS TECHNICAL CAPACITY & EXCLUSIONS   
reV (renewable energy potential) model combines the EGS resource techno-economic 
calculations and above ground considerations of transmission and excluded land

EGS TECHNICAL CAPACITY & EXCLUSIONS 
reV allows for EGS resource techno economic calculations combined with transmission 
calculations and technical exclusions (ecological, land use, etc. considerations). 

EGS will require water for stimulation 
activities and water policy may 
influence where EGS can be 
developed. We approach this by 
retrieving groundwater permitting & 
extracting guidelines with an 
advanced language model
•Objective: retrieve information 

detailing groundwater well permitting 
in Texas using a Large Language 
Model (LLM) to extract unstructured 
data from text documents
•Approach: Retrieval Augmented 
Generation (RAG) allows for 
consideration of multiple sources of 
information simultaneously; ability to 
answer more general questions; 
most up to date information is 
considered; accuracy considerations 

         
Texas has 98 groundwater conservation districts exist, each with their own guidelines. 
Since there is no central location for information and each district is highly variable it is a 
good target for LLM. We defined decision trees to capture:

● Well spacing requirements
● Metering requirements
● Drought management plan
● Maximum extraction limits
● Well permit required
● Plugging requirements 
● Drilling window/time limits

Extraction Step
Average Completion Time per 

District**
Document Processing* 4 minutes 36 seconds

Value Extraction 1 minute 48 seconds

Total 6 minutes 24 seconds

No color == No Water Conservation District

*Document Processing involves web scraping, document validation, and embedding

Resource Management Plans (RMPs)
Federal Agency like Bureau of Land Management (BLM) 
develops Resource Management Plans (RMPs) to “balance 
resource values on public lands for present and future 
generations, ...” (BLM, accessed October 2025).

Ultimately this data will be prepared for ingestion into models 
like reV. The impact will allow for efficient updates to the 
geothermal potential given the updated regulatory landscape, 
the modelled NLR estimated geothermal future capacity, and 
how the private industry perceives risks.  ​
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Groundwater Conservation Districts
of

Texas

DISCLAIMER: This map was generated by the Texas Water Development Board using
GIS (Geographical Information System) software. No claims are made to the accuracy
or completeness of the information shown herein nor to its suitability for a particular
use. The scale and location of all mapped data are approximate. Map date: NOV-2019
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TEXAS WATER DEVELOPMENT BOARD
1700 North Congress Avenue | P.O. Box 13231 

Austin, Texas 78711-3231 
www.twdb.texas.gov

512-463-7847

Confirmed districts are arranged in alphabetical order.
Dates indicate when district was established by law or election.
* Districts that have, in whole or part, authority as assigned
by Chapter 36 of the Texas Water Code. Please refer questions
pertaining to individual districts to the district themselves.
(www.twdb.texas.gov/groundwater/conservation_districts/index.asp)
** The subsidence districts and the Edwards Aquifer Authority are not
groundwater conservation districts as defined under Chapter 36 of the
Texas Water Code, but have the ability to regulate groundwater production
(Senate Bill 1537 from the 79th Legislative Session and House Bill 2729
 from the 86th Legislative Session).
Groundwater Conservation District GIS Data created by the Texas
Commission on Environmental Quality. For more information,
please contact TCEQ at 512-239-1000 or wras@tceq.texas.gov.

Confirmed Groundwater Conservation Districts *
1. Bandera County River Authority & Groundwater District - 11/7/1989
2. Barton Springs/Edwards Aquifer CD - 8/13/1987
3. Bee GCD - 1/20/2001
4. Blanco-Pedernales GCD - 1/23/2001
5. Bluebonnet GCD - 11/5/2002
6. Brazoria County GCD - 11/8/2005
7. Brazos Valley GCD - 11/5/2002
8. Brewster County GCD - 11/6/2001
9. Brush Country GCD - 11/3/2009
11. Central Texas GCD - 9/24/2005
12. Clear Fork GCD - 11/5/2002
13. Clearwater UWCD - 8/21/1999
14. Coastal Bend GCD - 11/6/2001
15. Coastal Plains GCD - 11/6/2001
16. Coke County UWCD - 11/4/1986
17. Colorado County GCD - 11/6/2007
19. Corpus Christi ASRCD - 6/17/2005
20. Cow Creek GCD - 11/5/2002
21. Crockett County GCD - 1/26/1991
22. Culberson County GCD - 5/2/1998
23. Duval County GCD - 7/25/2009

10. Calhoun County GCD - 11/4/2014

18. Comal Trinity GCD - 6/17/2015

26. Garza County UWCD - 11/5/1996
27. Gateway GCD - 5/3/2003
28. Glasscock GCD - 8/22/1981
29. Goliad County GCD - 11/6/2001
30. Gonzales County UWCD - 11/2/1994
31. Guadalupe County GCD - 11/14/1999
32. Hays Trinity GCD - 5/3/2003
33. Headwaters GCD - 11/5/1991
34. Hemphill County UWCD - 11/4/1997
35. Hickory UWCD No. 1 - 8/14/1982
36. High Plains UWCD No.1 - 9/29/1951
37. Hill Country UWCD - 8/8/1987
38. Hudspeth County UWCD No. 1 - 10/5/1957

24. Evergreen UWCD - 8/30/1965
25. Fayette County GCD - 11/6/2001

39. Irion County WCD - 8/2/1985
41. Kenedy County GCD - 11/2/2004
40. Jeff Davis County UWCD - 11/2/1993

93. Trinity Glen Rose GCD - 11/5/2002
94. Upper Trinity GCD - 11/6/2007
96. Victoria County GCD - 8/5/2005
97. Wes-Tex GCD - 11/5/2002
98. Wintergarden GCD - 1/17/1998

92. Texana GCD - 11/6/2001

88. Starr County GCD - 1/6/2007
89. Sterling County UWCD - 11/3/1987
90. Sutton County UWCD - 4/5/1986
91. Terrell County GCD - 11/6/2012

95. Uvalde County UWCD - 9/1/1993

County Boundaries

Other Districts **

Fort Bend Subsidence District
Harris-Galveston Subsidence District
Edwards Aquifer Authority

Confirmed Groundwater
Conservation Districts (Cont.) *

78. Rolling Plains GCD - 1/26/1999
79. Rusk County GCD - 6/5/2004
80. San Patricio County GCD - 5/12/2007
81. Sandy Land UWCD - 11/7/1989
82. Santa Rita UWCD - 8/19/1989
83. Saratoga UWCD - 11/7/1989
84. South Plains UWCD - 2/8/1992
85. Southeast Texas GCD - 11/2/2004

42. Kimble County GCD - 5/3/2002
43. Kinney County GCD - 1/12/2002
44. Lipan-Kickapoo WCD - 11/3/1987
45. Live Oak UWCD - 11/7/1989
46. Llano Estacado UWCD - 11/3/1998
47. Lone Star GCD - 11/6/2001
48. Lone Wolf GCD - 2/2/2002
49. Lost Pines GCD - 11/5/2002
50. Lower Trinity GCD - 11/7/2006
51. McMullen GCD - 11/6/2001
52. Medina County GCD - 8/26/1991
53. Menard County UWD - 8/14/1999
54. Mesa UWCD - 1/20/1990
55. Mesquite GCD - 11/4/1986
56. Mid-East Texas GCD - 11/5/2002
57. Middle Pecos GCD - 11/5/2002
58. Middle Trinity GCD - 5/4/2002
59. Neches & Trinity Valleys GCD - 11/6/2001
60. North Plains GCD - 1/2/1955
61. North Texas GCD - 12/1/2009
62. Northern Trinity GCD - 5/15/2007
63. Panhandle GCD - 1/21/1956
64. Panola County GCD - 11/6/2007
65. Pecan Valley GCD - 11/6/2001
66. Permian Basin UWCD - 9/21/1985
67. Pineywoods GCD - 11/6/2001
68. Plateau UWC and Supply District - 3/4/1974
69. Plum Creek CD - 5/1/1993
70. Post Oak Savannah GCD - 11/5/2002
71. Prairielands GCD - 9/1/2009
72. Presidio County UWCD - 8/31/1999
73. Real-Edwards C and R District - 5/30/1959

77. Refugio GCD - 11/6/2001
76. Reeves County GCD - 11/3/2015
75. Red Sands GCD - 11/5/2002
74. Red River GCD - 9/1/2009

86. Southern Trinity GCD - 6/19/2009
87. Southwestern Travis County GCD - 11/5/2019

Randomly select 15 districts

Manually extract data

Check Accuracy
• Incorrect Values
• Incorrect documents

Water guidelines and policy vary from state to 
state. We are planning on taking the same 
prompts developed on Texas to Nevada, 
Utah, New Mexico, California and 
Pennsylvania. 
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