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List of Abbreviations 

AEM Anion Exchange Membrane Electrolyzer 
AMI Automated Metering Infrastructure 
ATR Autothermal Reforming 
AWWA American Water Works Association 
B&E Bay and Estuary 
BAWA Baytown Area Water Authority 
BBASC Basin and Bay Area Stakeholder Committee 
BBEST Basin and Bay Expert Science Team 
BEG Bureau of Economic Geology 
BMP Best Management Practice 
BRA Brazos River Authority 
BWA Brazosport Water Authority 
BWSC Brazosport Water Supply Corporation 
CCI Construction Cost Index 
CCUS Carbon Capture, Utilization and Storage 
CES Center for Energy Studies 
cfs cubic feet per second 
CHCRWA Central Harris County Regional Water Authority 
CLCND Chambers-Liberty Counties Navigation District 
CLCWA Clear Lake City Water Authority 
COA Certificate of Adjudication 
COH City of Houston 
CRP Clean Rivers Program 
CRU Collective Reporting Unit 
CWA Coastal Water Authority 
CWSRF Clean Water State Revolving Fund 
DCP Drought Contingency Plan 
DFC Desired Future Condition 
DOR Drought of Record 
DPC Drought Preparedness Council 
DWSRF Drinking Water State Revolving Fund 
DWW Drinking Water Watch 
EPA Environmental Protection Agency 
FBSD Fort Bend Subsidence District 
FSA Farm Service Agency 
FWSD Fresh Water Supply District 
GAM Groundwater Availability Model 
GCD Groundwater Conservation District 
GCWA Gulf Coast Water Authority 
GMA Groundwater Management Area 
gpcd gallons per-capita daily 
GRP Groundwater Reduction Plan 
H2Hubs Regional Clean Hydrogen Program 
H-GAC Houston-Galveston Area Council 
HGSD Harris-Galveston Subsidence District 
IIJA Infrastructure Investment and Jobs Act 
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IFR Infrastructure Finance Report 
IMPLAN Impact for Planning Analysis 
IPC Interregional Planning Council 
IPP Initially Prepared Plan 
IRA Inflation Reduction Act 
IRENA  International Renewable Energy Agency 
IWA International Water Association 
IWRP Integrated Water Resource Plan 
iWUD Integrated Water Utility Database 
LAWA La Porte Area Water Authority 
LNVA Lower Neches Valley Authority 
LSGCD Lone Star Groundwater Conservation District 
LVGUs Large Volume Groundwater Users 
MAG Modeled Available Groundwater 
MCL maximum contaminant level 
mgd million gallons per day 
mg/l milligrams per liter 
MSF Management Supply Factor 
msl mean sea level 
MUDs Municipal Utility Districts 
MWP Major Water Provider 
NCWA North Channel Water Authority 
NFBWA North Fort Bend Water Authority 
NHCRWA North Harris County Regional Water Authority 
NPC National Petroleum Council 
NREL National Renewable Energy Laboratory 
NWR National Wildlife Refuge 
PDSI Palmer Drought Severity Index 
PEM Proton Exchange Membrane 
PPI Producer Price Index 
PWS Public Water Supply 
Region G Brazos G Regional Water Planning Group  
Region I East Texas Water Planning Group 
RHWPG Region H Water Planning Group 
RWP Regional Water Plan 
RWPA Regional Water Planning Area 
RWPG Regional Water Planning Group 
SAM-Houston Small Area Model Houston 
SDC State Data Center 
SJRA San Jacinto River Authority 
SMR Steam-Methane Reforming 
SOEC Solid Oxide Electrolyzer Cells 
SWIFT State Water Implementation Fund for Texas 
SWP State Water Plan 
TAC Texas Administrative Code  
TCEQ Texas Commission on Environmental Quality 
TDC Texas Demographic Center 
TDS Total Dissolved Solids 
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TPWD Texas Parks and Wildlife Department 
TRA Trinity River Authority 
TSS Total Suspended Solids 
TTWP Trans-Texas Water Program 
TWC Texas Water Code 
TWDB Texas Water Development Board 
UCM Unified Costing Model 
UHCPP University of Houston Center for Public Policy 
UNESCO United Nations Educational, Scientific and Cultural Organization 
URS Unique Reservoir Site 
USACE United States Army Corps of Engineers 
USDA United States Department of Agriculture 
USFWS United States Fish and Wildlife Service 
USGS United States Geological Survey 
USS Unique Stream Segment 
WAM Water Availability Model 
WCP Water Conservation Plan 
WHCRWA West Harris County Regional Water Authority 
WIF Water Infrastructure Fund 
WMS Water Management Strategy 
WRAP Water Resources Analysis Package 
WTP Water Treatment Plant 
WUD Water Utility Database 
WUG Water User Group 
WWP Wholesale Water Provider 
WWTP Wastewater Treatment Plant 

 

Water Measurements 

Acre-foot (ac-ft) = 43,560 cubic feet = 325,851 gallons 

Acre-foot per year (ac-ft/yr) = 325,851 gallons per year = 893 gallons per day 

Gallon per minute (gpm) = 1,440 gallons per day = 1.6 ac-ft/yr 

Million gallons per day (mgd) = 1,000,000 gallons per day = 1,120 ac-ft/yr  



 

  

APPENDIX 5B-A 
 

WATER LOSS REDUCTION SAVINGS FOR MUNICIPAL WUGS   
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Table 6A-1 – TCEQ 303(d) List of Impaired Waters 

Segment 
ID 

Segment Name 
Size 

(Miles) 
Segment Description 

607 Pine Island Bayou 92.76 
From the confluence with the Neches River in 
Hardin/Jefferson County to FM 787 in Hardin County 

802 
Trinity River Below 
Lake Livingston 

75.94 
From a point 3.1 km (1.9 mi) downstream of US 90 in 
Liberty County to Livingston Dam in Polk/San Jacinto 
County 

804 
Trinity River Above 
Lake Livingston 

159.8 

From a point 1.8 km (1.1 mi) upstream of Boggy Creek in 
Houston/Leon County to a point immediately upstream 
of the confluence of the Cedar Creek Reservoir discharge 
canal in Henderson/Navarro County 

901 Cedar Bayou Tidal 19 

From the confluence with Galveston Bay 1.0 km (0.6 mi) 
downstream of Tri-City Beach Road in Chambers County 
to a point 2.2 km (1.4 mi) upstream of IH 10 in 
Chambers/Harris County 

1001 San Jacinto River Tidal 16.15 
From a point 100 meters (110 yards) downstream of IH 
10 in Harris County to Lake Houston Dam in Harris 
County 

1002 Lake Houston N/A 

From Lake Houston Dam in Harris County to the 
confluence of Spring Creek on the West Fork San Jacinto 
Arm in Harris/Montgomery County and to the confluence 
of Caney Creek on the East Fork San Jacinto Arm in Harris 
County, up to the normal pool elevation of 44.5 feet 

1005 
Houston Ship 
Channel/San Jacinto 
River Tidal 

16.78 
From the confluence with Galveston Bay at Morgan's 
Point in Harris/Chambers County to a point 100 meters 
(110 yards) downstream of IH 10 in Harris County 

1007 
Houston Ship 
Channel/Buffalo Bayou 
Tidal 

36.86 

From a point immediately upstream of Greens Bayou in 
Harris County to a point 100 meters (110 yards) upstream 
of US 59 in Harris County, including tidal portion of 
tributaries 

1008 Spring Creek 56.95 
From the confluence with the West Fork of the San 
Jacinto River in Harris/Montgomery County to the 
confluence with Kickapoo Creek in Harris/Waller County 

1011 Peach Creek 42.56 
From the confluence with Caney Creek in Montgomery 
County to SH 150 in Walker County 
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Segment 
ID 

Segment Name 
Size 

(Miles) 
Segment Description 

1101 Clear Creek Tidal 12.23 

From the Clear Lake confluence at a point 3.2 km (2.0 mi) 
downstream of El Camino Real in Galveston/Harris 
County to a point 100 m (110 yards) upstream of FM528 
in Galveston/Harris County 

1102 
Clear Creek Above 
Tidal 

31.12 
From a point 100 meters (110 yards) upstream of FM 528 
in Galveston/Harris County to Rouen Road in Fort Bend 
County 

1103 Dickinson Bayou Tidal 14.58 
From the Dickinson Bay confluence 2.1 km (1.3 mi) 
downstream of SH 146 in Galveston County to a point 4.0 
km (2.5 mi) downstream of FM 517 in Galveston County 

1105 Bastrop Bayou Tidal 22.92 

From the confluence with Bastrop Bay 1.1 km (0.7 mi) 
downstream of the Intracoastal Waterway in Brazoria 
County to a point 8.6 km (5.3 mi) upstream of Business 
288 at Lake Jackson in Brazoria County 

1107 Chocolate Bayou Tidal 15.57 
From the Chocolate Bay confluence 1.4 km (0.9 mi) 
downstream of FM 2004 to a point 4.2 km (2.6 mi) 
downstream of SH 35 in Brazoria County 

1108 
Chocolate Bayou 
Above Tidal 

22.26 
From a point 4.2 km (2.6 mi) downstream of SH 35 in 
Brazoria County to SH 6 in Brazoria County 

1109 Oyster Creek Tidal 24.74 
From the Intercoastal Waterway confluence to a point 
100 meters (110 yards) upstream of FM 2004 in Brazoria 
County 

1110 
Oyster Creek Above 
Tidal 

67.88 
From a point 100 meters (110 yards) upstream of FM 
2004 in Brazoria County to a point 4.3 km (2.7 mi) 
upstream of Scanlan Road in Fort Bend County 

1113 Armand Bayou Tidal 9.39 

From the Clear Lake confluence (at NASA Road 1 bridge) 
in Harris County to a point 0.8 km (0.5 mi) downstream of 
Genoa-Red Bluff Road in Pasadena in Harris County 
(includes Mud Lake/Pasadena Lake) 

1209 
Navasota River Below 
Lake Limestone 

126.61 
From the confluence with the Brazos River in Grimes 
County to Sterling C. Robertson Dam in Leon/Robertson 
County 

1301 
San Bernard River 
Tidal 

33.69 
From the confluence with the Intracoastal Waterway in 
Brazoria County to a point 3.2 km (2.0 mi) upstream of SH 
35 in Brazoria County 
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Segment 
ID 

Segment Name 
Size 

(Miles) 
Segment Description 

1302 
San Bernard River 
Above Tidal 

110.13 
From a point 3.2 km (2.0 mi) upstream of SH 35 in 
Brazoria County to the county road southeast of New 
Ulm in Austin County 

0607C Willow Creek 20.72 
From the confluence of Pine Island Bayou north of Nome 
in Jefferson County to the upstream perennial portion of 
the stream east of Devers in Liberty County 

0801C Cotton Bayou 6.93 

From the confluence of Cotton Lake southeast of Mont 
Belvieu in Chambers County upstream to a point (NHD RC 
12040203000496) approximately 1 mi north of IH 10 in 
Chambers County 

0801E 
Cotton Bayou Above 
Tidal 

4.35 

From a point 1.19 km (0.74 mi) upstream of the 
confluence of Cotton Lake upstream to a point 1.89 km 
(1.17 mi) north of IH 10 in Mont Belvieu in Chambers 
County 

0804H Upper Keechi Creek 66.38 
From confluence with segment 0804 Trinity River to the 
upper end of NHD stream Upper Keechi Creek (NHD RC 
12030201001075) 

1006L Kennedy Gully 1.72 
From the confluence with Halls Bayou to 0.15 km south 
of the intersection of Eastover St and Wedgefield St in 
Harris County 

1007H Pine Gully Above Tidal 1.06 
From the Sims Bayou confluence to 0.11 km (0.07 mi) 
east of Broadway Street in Harris County 

1007I 
Plum Creek Above 
Tidal 

3.55 
From the Sims Bayou confluence to Telephone Road in 
Harris County 

1007K 
Country Club Bayou 
Above Tidal 

1.25 
From just downstream of South Lockwood Drive to the 
confluence with Brays Bayou to approximately 0.5 mi 
upstream of North Wayside Drive in Harris County 

1007O 
Unnamed Tributary of 
Buffalo Bayou 

0.47 
From the confluence with Buffalo Bayou to IH-10 
between Hirsch Road and Lockwood in Harris County 

1007R 
Hunting Bayou Above 
Tidal 

11.14 
From the confluence with Hunting Bayou Tidal at IH-10 to 
Maury Street on the north fork and Bain Street on the 
south fork 

1007W 
Harris County Flood 
Control Ditch D 138 

0.78 
From the confluence with Brays Bayou to a point 
immediately south of Beechnut Street in Houston 
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Segment 
ID 

Segment Name 
Size 

(Miles) 
Segment Description 

1008A Mill Creek 30.33 
From the confluence of Spring Creek upstream to where 
the creek splits between Hurricane Creek and Kickapoo 
Creek 

1008I Walnut Creek 25.49 
From the Spring Creek confluence to a point 41.1 km 
(25.5 mi) upstream 

1008J Brushy Creek 16.26 
From the Spring Creek confluence upstream to a point 
5.6 km (3.5 mi) upstream of FM 1488 

1010C Spring Branch 13.99 
From the Caney Creek confluence to a point 0.54 km 
(0.34 mi) upstream of SH 105 

1013A Little White Oak Bayou 5.48 
From the White Oak Bayou confluence to Yale Street in 
Harris County 

1013C 
Unnamed Non-Tidal 
Tributary of Buffalo 
Bayou Tidal 

0.56 
Located approximately 1.8 mi upstream of the Buffalo 
Bayou/White Oak Bayou confluence between IH-10 and 
Memorial Drive west of IH-45 in Harris County 

1014C Horsepen Creek 6.75 
From the Langham Creek confluence upstream to a point 
0.1 km (0.06 mi) west of Barker Cypress Road 

1014M 
Newman Branch 
(Neimans Bayou) 

3.04 
From the Buffalo Bayou Above Tidal confluence to 0.1 km 
(0.06 mi) upstream of Hammerly Blvd in Harris County 

1015A Mound Creek 15.38 
From the confluence with Lake Creek to a point 0.69 km 
east of FM 149 near Conroe 

1016D 
Unnamed Tributary of 
Greens Bayou 

4.49 
From the confluence with Greens Bayou, west of El 
Dorado Country Club to Lee Road, west of US Hwy 59 in 
Harris County 

1017D 
Unnamed Tributary of 
Whiteoak Bayou 

1.83 
From the confluence with White Oak Bayou downstream 
of TC Jester, to Hempstead Hwy, north of US Hwy 290 in 
Harris County 

1102F Mary's Creek Bypass 2.37 
From the Mary's Creek confluence NE of FM 518 to a 
point 0.96 km (0.60 mi) upstream to the Mary's Creek 
confluence (NW of County Road 126) 

1103A Bensons Bayou 2.38 
From the Dickinson Bayou confluence to point 0.6 km 
(0.37 mi) upstream of FM 646 in Galveston County 

1103C Geisler Bayou 3.17 
From the Dickinson Bayou Tidal confluence to a point 
1.37 km (0.85 mi) upstream of FM 646 in Galveston 
County 
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Segment 
ID 

Segment Name 
Size 

(Miles) 
Segment Description 

1105A Flores Bayou 12.44 
From a point 2.6 km (1.6 mi) downstream of County Road 
171 upstream to SH 35 in Brazoria County 

1105B Austin Bayou Tidal 5.99 
From the Bastrop Bayou Tidal confluence to the FM 2004 
bridge crossing in Brazoria County 

1105C 
Austin Bayou Above 
Tidal 

21.7 
From FM 2004 upstream (Austin Bayou Tidal upper 
boundary) to 1.73 mi upstream from where the water 
body crosses county road 51. 

1105E Brushy Bayou 5.15 

From the confluence with Austin Bayou Above Tidal 
(1105C) upstream to end of canal approximately 0.4 mi 
upstream of FM 210 crossing east of the City of Angleton 
in Brazoria County. 

1113A 
Armand Bayou Above 
Tidal 

4.57 
From the upper segment boundary of Armand Bayou 
Tidal, 0.8 km (0.5 mi) downstream of Genoa-Red Bluff 
Road), upstream to Beltway 8 in Harris County 

1202H Allen's Creek 18.05 
From the confluence with the Brazos River, two miles 
northeast of Wallis, to the headwaters one mile north of 
IH 10 in Austin County. 

1202I Bessie's Creek 52.08 
Bessie's Creek from the confluence of the Brazos River in 
Fort Bend County upstream to the headwater north of 
Pattison 

1202J Big Creek 34.41 
Big Creek - from the confluence of the Brazos River 
upstream to the confluence of Cottonwood Creek and 
Coon Creek 

1202K Mill Creek 18.05 
From confluence of East and West Mill Creeks 
downstream to confluence with Brazos River 

1209J Shepherd Creek 16.33 
From the confluence with the Navasota River in Madison 
County to a point 0.7 mi upstream of FM 1452 in 
Madison County 

1245C Bullhead Bayou 11.76 
From its confluence with Steep Bank Creek in Fort 
Colony, upstream to its headwaters in Pecan Grove in 
Fort Bend County 

1245D 
Unnamed Tributary of 
Bullhead Bayou 

1.34 Tributary to Bullhead Bayou in Fort Bend County 

1245F Alcorn Bayou 8.63 
From the confluence with Steep Bank Creek upstream to 
its headwaters 0.5 km east of Pecan Grove in Fort Bend 
County 
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Segment 
ID 

Segment Name 
Size 

(Miles) 
Segment Description 

1245I Steep Bank Creek 5.11 
From confluence with Oyster Creek (Flat Bank Creek 
portion) upstream to end of water body, 0.2 km east of 
US 59 in city of First Colony, Fort Bend County. 

1302D Peach Creek 29.02 
From the confluence with the San Bernard River in 
Wharton Co. to the headwaters approximately 8 km 
upstream of FM-102 in Wharton Co. 

1304A Linnville Bayou 20.61 
From the confluence with Caney Creek in Matagorda 
County upstream to a point 0.7 km above SH 35 in 
Brazoria/Matagorda Counties 

2422B 
Double Bayou West 
Fork 

14.47 
From the Trinity Bay confluence to Belton Road in 
Chambers County 

2422D 
Double Bayou East 
Fork 

17.01 
From the Trinity Bay confluence to a point 2.6 km (1.6 mi) 
upstream of SH 65 

2423A Oyster Bayou 21.95 
From the East Bay confluence to a point 2.2 km (1.4 mi) 
upstream from SH 65 in Chambers County 

2424A Highland Bayou 13.78 
From Jones Bay confluence to Avenue Q 0.8 km (0.5 mi) 
north of SH 6 between Arcadia and Alta Loma in 
Galveston County 

2424C Marchand Bayou 1.83 
From Highland Bayou confluence to 0.72 km (0.45 mi) 
north of IH 45 in Galveston County 

2424G 
Highland Bayou 
Diversion Canal 

8.91 
From the confluence with an unnamed tributary adjacent 
to Jones Bay upstream to the Highland Bayou confluence 

2425B Jarbo Bayou 2.13 
From Clear Lake confluence with Clear Lake to 1.1 km 
(0.67 mi) upstream of FM 518 in Galveston County 

2426C Goose Creek Tidal 3.79 
From the Tabbs Bay confluence upstream to the East 
Fork of Goose Creek confluence 

2431A Moses Bayou 4.49 
From Moses Lake confluence to 2.2 km (1.4 mi) upstream 
of SH 3 in Galveston County 

2431C 
Unnamed Tributary to 
the Southern Arm of 
Moses Lake (West) 

2.79 
From the confluence with the southern arm (west) of 
Moses Lake to a point 0.45 mi upstream of State Highway 
3 near La Marque 

2432C Halls Bayou Tidal 20.89 
From the Chocolate Bay confluence upstream to a point 
31.5 km (19.6 mi) upstream 
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Appendix 6-B – Impacts to Resources 

6-B-1. OVERVIEW 

The Region H Water Planning Group (RHWPG), in developing the 2026 Regional Water Plan (RWP), 
balanced meeting water needs with good stewardship of the water, agricultural, and natural 
resources within the region to promote a balance of economic, social, aesthetic, and ecological 
viability.  The Region H strategy selection and evaluation process, described in Chapter 5, included 
application of rating criteria for impacts to environmental land and habitat, instream flows, and bay 
and estuary inflow.  As part of the evaluation of impacts of the 2026 RWP, the RHWPG conducted a 
quantitative assessment of potential impacts of strategies and projects on agricultural and natural 
resources in accordance with Title 31, Texas Administrative Code (TAC) § 357.34(e)(3) and Texas 
Water Development Board (TWDB) guidance. 

Multiple agricultural and environmental impacts matrices were developed to quantify and compare 
the potential impacts of strategies and projects.  Impact matrices were developed to take into 
consideration the following categories: 

• Agricultural Resources  

• Wildlife Habitat – Project Acreage 

• Wildlife Habitat – Environmental Land and Habitat 

• Environmental Water Needs 

• Bays, Estuaries, and Arms of The Gulf of Mexico 

• Cultural Resources 

Each category was quantitatively assessed, with a corresponding ranking from 1 to 5 assigned based 
upon the results of this assessment.  Where possible, numerical inputs such as total project acreage 
or acreage impacted were utilized as inputs to the evaluation process.  Where numerical inputs were 
not available or variable, impacts were categorized by level of impact and assigned a corresponding 
ranking.  Evaluation methodologies and ranking assignments for each category are discussed in the 
following sections. 

6-B-2. AGRICULTURAL RESOURCES  

Potential impacts to agricultural resources were quantified and scored based on direct impacts to 
agricultural acreage; strategies and projects in the RWP are not expected to reduce the availability of 
firm water supplies of irrigation users.  A quantitative assessment was conducted to assess the impact 
to agricultural acreage for each key project.  Where data on disturbed or developed acreage was not 
available from project sponsors, acreage was estimated using project-specific assumptions or based 
upon project component types and standard RWP assumptions on component acreage as applied in 
the TWDB Unified Costing Model.  This assessment considered the infrastructure required for a 
project, as well as the presence of agricultural resources in the project area.  Table 6-B-1 describes 
the quantitative thresholds used to score each key project for its impact on agricultural acreage and 
resources. 

The following assumptions and observations were made for this criterion: 
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• Non-infrastructure projects do not impact agricultural lands or production. 

• Projects developed in an urban setting do not impact agricultural lands or production. 

• WUG-level infrastructure, pipelines, and groundwater wells can generally be located in areas 
avoiding most or all agricultural impacts.   

• If the location of a project is known and data is available to estimate impacts to agricultural 
resources, this information was used to evaluate the project and assign an impact score. 

• Scoring for groundwater reduction plans (GRPs) considered whether the associated 
infrastructure is reflected in the RWP as a direct GRP component or included under one or 
more other key projects. 

• For projects that have positive impacts to agricultural resources and/or provide additional 
water supply or demand management to agriculture, the project is rated as “positive”. 

Table 6-B-1 – Agricultural Resources Impact Scoring Matrix 

Estimated Agricultural Acres Impacted Impact Description 
Agricultural 
Resources 

Score 

>10,000 acres High Impact 1 

5,001-10,000 acres Medium High 2 

2,001-5,000 acres Medium 3 

101-2,000 acres Medium Low 4 

1-100 acres Low 5 

No area impacted None 5 

Positive acreage impacts and provides water 
supply or demand management to agriculture 

Positive 5 

 

6-B-3. WILDLIFE HABITAT – PROJECT ACREAGE 

This criterion evaluates the potential degree of impact to wildlife habitat based on total estimated 
project acreage.  A quantitative assessment was conducted to estimate the total acreage impacted by 
the infrastructure of each key project.  Where data on disturbed or developed acreage was not 
available from project sponsors, acreage was estimated using project-specific assumptions or based 
upon project component types and standard RWP assumptions on component acreage as applied in 
the TWDB Unified Costing Model.  This estimate of total acreage was applied to evaluate and assign 
a score to each key project for this criteria, based on the quantitative thresholds shown in Table 6-B-
2.  It should be noted that application of total acreage is a highly conservative indicator of potential 
wildlife habitat impact, as many of the key projects recommended in the 2026 RWP are associated 
with infrastructure expansion at existing water facility sites or would be developed in heavily 
urbanized areas. 
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The following assumptions and observations were made for this criterion: 

• If the location of the project is known and data is available regarding impacts to specific 
wildlife habitats or a detailed study has been conducted, this information was used to 
evaluate a project and assign an impact score. 

• Non-infrastructure projects do not impact wildlife habitat. 

• The majority of projects evaluated require infrastructure that will have low impact on wildlife 
habitat acreage. 

• Scoring for GRPs considered whether the associated infrastructure is reflected in the RWP as 
a direct GRP component or included under one or more other key projects. 

• Projects with potential medium high to high impacts to habitat acreage are expected to be 
those with a large geographic footprint, including reservoirs. 

Table 6-B-2 –Habitat Project Acreage Impact Scoring Matrix 

Summary Impact Description 
Wildlife 

Habitat Score 

>10,000 acres High 1 

5,001-10,000 acres Medium High 2 

2,001-5,000 acres Medium 3 

101-2,000 acres Medium Low 4 

1-100 acres Low 5 

Non-infrastructure projects None 5 

 

6-B-4. WILDLIFE HABITAT - ENVIRONMENTAL LAND AND HABITAT 

This criterion evaluates the degree of potential environmental land and habitat impacts based on 
project-specific considerations associated with development setting, degree of expected disturbance, 
impacts to surrounding areas, mitigation opportunities, and degree of opposition.  Table 6-B-3 
explains the categories used to evaluate and score each key project for impacts on environmental 
land and habitat. 

The "Environmental Land and Habitat" criterion was also evaluated and scored for each key project 
under the second phase (the Matrix Evaluation phase) of WMS evaluation described in Section 5.3.4 
of the RWP.  The scoring for this criterion is consistent with the Region H WMS Rating Criteria matrix 
in Table 5-2.  More detailed discussions regarding environmental land and habitat impacts for each 
key project can be found in the technical memoranda in Appendix 5-B. 

The following assumptions and observations were made for this criterion: 
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• If environmental land impacts have been already been evaluated in a detailed study, this 
information was used to evaluate a project and assign an impact score. 

• Non-infrastructure projects do not impact wildlife habitat. 

• Projects with anticipated development on existing water facility sites or in urban settings are 
typically expected to have low to medium impacts. 

• Large scale conveyance projects are typically expected to have medium impacts due to 
urbanized settings or the ability to select routes to reduce habitat impacts. 

Table 6-B-3 – Environmental Land and Habitat Impact Scoring Matrix 

Summary Impact Description 
Wildlife 

Habitat Score 

Significant environmental issues and opposition. High 1 

Some environmental issues and opposition. Medium High 2 

Environmental impacts can be mitigated.  Limited 
concerns. 

Medium 3 

Minimal mitigation of impacts needed.  Minimal concerns. Medium Low 4 

Limited or no known impacts. Low 5 

 

6-B-5. ENVIRONMENTAL WATER NEEDS 

This criterion evaluates the degree of impact that a project could have on an area’s overall 
environmental water needs.  Water is vital to the environmental health of a region.  Therefore, it is 
imperative to consider the extent to which water supply projects could impact the amount of water 
that will be available to the environment, and how this could affect environmental needs and health.  
The evaluation of environmental water needs focused on impacts to instream flows regimes upstream 
and downstream of the project.  While Senate Bill 3 environmental flow parameters were considered 
as part of the evaluation process, the assessment of environmental water needs was not constrained 
to statutory flow requirements and incorporated project and site-specific considerations regarding 
potential impacts to both upstream and downstream flows.  Table 6-B-4 presents the categories used 
to evaluate and score each key project for this criterion.  More detailed discussions regarding 
environmental flows, including instream flows, for each key project can be found in their respective 
technical memoranda in Appendix 5-B. 

The following assumptions and observations were made for this criterion:  

• If impacts on environmental water needs and instream flows have been already been 
evaluated in a detailed study, this information was used to evaluate a project and assign an 
impact score. 

• Groundwater development projects, excluding aquifer storage and recovery, potentially 
increase instream flows through return flows from points of use. 
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• The majority of recommended treatment and transmission projects do not directly impact 
instream flows directly, as they are supplied through other source development projects. 

• Source development projects such as intake expansions, reuse, and reservoir development 
are typically associated with reduced instream flows.   

• Scoring for GRPs considered whether the associated infrastructure is reflected in the RWP as 
a direct GRP component or included under one or more other key projects. 

Table 6-B-4 – Environmental Water Needs Impact Scoring Matrix 

Environmental Water Needs Impact Description 
Environmental 

Needs Score 

Significantly reduces instream flows. Significant Decrease 1 

Reduces instream flows. Moderate Decrease 2 

Limited or no impact. None or Limited 3 

Increases instream flows. Moderate Increase 4 

Significantly increases instream flows. Significant Increase 5 

 

6-B-6. BAYS, ESTUARIES, AND ARMS OF THE GULF OF MEXICO 

This criterion evaluates the degree of potential environmental impact that the implementation of a 
project could have on nearby bays and estuaries, as well as arms of the Gulf of Mexico.  Region H 
includes the Galveston and Trinity Bay estuaries and touches portions of the Gulf of Mexico.  As a 
result, some projects included in the 2026 Region H Water Plan could have an environmental impact 
on these bays, estuaries, or the Gulf of Mexico.  This criterion was primarily evaluated based on the 
degree of impact that a project could have on bay and estuary (B&E) flows.  While Senate Bill 3 
environmental flow parameters were considered as part of the evaluation process, the assessment of 
B&E impacts was not constrained to statutory flow requirements and incorporated project and site-
specific considerations regarding potential impacts to flows.  It should be noted that the Texas 
Commission on Environmental Quality (TCEQ) water right permitting process as well as the rules for 
RWP development preclude the inclusion of strategy or project supply availability inconsistent with 
established instream flow requirements.  Table 6-B-5 depicts the categories used to evaluate and 
score each key project for this criterion.  More detailed discussions regarding environmental flows, 
including B&E flows, for each key project can be found in the technical memoranda in Appendix 5-B. 

The following assumptions and observations were made for this criterion: 

• If impacts to environmental flows into bays and estuaries or the Gulf of Mexico have been 
evaluated in a detailed study, this information was used to evaluate a project and assign an 
impact score. 

• Groundwater development projects, excluding aquifer storage and recovery, potentially 
increase flows through return flows from points of use. 
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• The majority of recommended treatment and transmission projects do not directly impact 
B&E inflows directly, as they are supplied through other source development projects. 

• Source development projects such as intake expansions, reuse, and reservoir development 
are typically associated with reduced B&E inflows.   

• Scoring for GRPs considered whether the associated infrastructure is reflected in the RWP as 
a direct GRP component or included under one or more other key projects. 

Table 6-B-5 – Bay and Estuary Scoring Matrix 

Environmental Water Needs Impact Description 
Environmental 

Needs Score 

Significantly reduces B&E inflow. Significant Decrease 1 

Reduces B&E flows. Moderate Decrease 2 

Limited or no impact. None or Limited 3 

Increases B&E flows. Moderate Increase 4 

Significantly increases B&E flows. Significant Increase 5 

 

6-B-7. CULTURAL RESOURCES 

This criterion evaluates the degree to which a project could impact cultural resources located within 
the area.  Cultural resources are defined as the collective evidence of the past activities and 
accomplishments of people.  Locations, buildings, and features with scientific, cultural, or historic 
value are considered to be cultural resources.  Table 6-B-6 lists the categories used to evaluate and 
score each key project for this criterion. 

The following assumptions and observations were made for this criterion: 

• If impacts to cultural resources have been discussed in a detailed study, this information was 
used to evaluate a project and assign an impact score. 

• Non-infrastructure projects do not impact cultural resources. 

• In most cases, Region H projects are expected to have no or low impact on cultural resources 
because they are located in areas that avoid areas of known cultural resources.  

• Impacts to cultural resources can often be avoided during detailed design.  Many of the 
projects in the RWP have not yet reached this point, but would be expected during the 
detailed design phase to investigate options for avoiding and mitigating impacts. 

• Projects that primarily involve wells, conveyance, or development of infrastructure at existing 
facilities or heavily developed areas were assumed to have a low impact on cultural resources. 

• New treatment and facilities that have siting flexibility to mitigate impacts to cultural 
resources were assumed to have a medium low impact. 

• Reservoirs were assumed to have a medium to medium high impact, depending upon where 
the site will be located. 
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Table 6-B-6 – Cultural Resources Scoring Matrix 

Summary Impact Description 
Cultural 

Resources 
Score 

Projects with known high cultural impacts High 1 

Reservoirs with potential for above-average cultural 
impacts or development on natural lands 

Medium High 2 

Default assumption for reservoirs primarily on pre-
disturbed sites 

Medium 3 

New treatment and other facilities with some flexibility in 
siting 

Medium Low 4 

Wells, transmission, development at existing facility or 
heavily developed area 

Low 5 

Non-infrastructure projects None 5 

 

6-B-8. SUMMARY OF IMPACTS ANALYSIS 

Results of the analyses of impacts to agricultural, natural, and cultural resources for key WMS and 
projects evaluated in the RWP are summarized in Table 6-B-7.  The table provides reference 
information on locations, development settings, and recommendation status.  The table also provides 
reference information on the corresponding technical memoranda included in Appendix 5-B for each 
key water management strategy and project.  
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Table 6-B-7 – Summary of Quantified Impacts to Agricultural, Natural, and Cultural Resources 

Key WMS and Project Overview Agricultural Impacts Wildlife Habitat Environmental Water Needs 
Bays, Estuaries, and Arms of 

the Gulf of Mexico 
Cultural Resources 

Name 
Technical 

Memorandum 
Considered or 
Recommended 

Primary 
Counties 

Primary 
Development 

Setting 

Agricultural 
Impact 

Description 
Score 

Project 
Acreage 

Description 
Score 

Environmental 
Land and 
Habitat 
Impact 

Description 

Score 
Instream Flow 

Impact Description 
Score 

Bay and Estuary 
Impact Description 

Score 

Cultural 
Resource 

Impact 
Description 

Score 

Adv. Municipal Conservation and Water Loss Reduction CNSV-001 Recommended All Urban None 5 None 5 Low 5 None or Limited 3 None or Limited 3 None 5 

Industrial Conservation CNSV-002 Recommended Multiple Urban None 5 None 5 Low 5 None or Limited 3 None or Limited 3 None 5 

Irrigation Conservation CNSV-003 Recommended Multiple Rural Positive 5 High 1 Medium Low 4 None or Limited 3 None or Limited 3 None 5 

BWA Transmission and Storage Expansion CONV-001 Recommended Brazoria Rural None 5 Medium Low 4 Low 5 None or Limited 3 None or Limited 3 Low 5 

CHCRWA Transmission and Internal Distribution CONV-002 Recommended Harris Urban None 5 Low 5 Medium 3 None or Limited 3 None or Limited 3 Low 5 

City of Houston GRP Transmission CONV-003 Recommended Harris Urban None 5 Low 5 Medium 3 None or Limited 3 None or Limited 3 Low 5 

City of Houston Transmission Expansion CONV-004 Recommended Harris Urban None 5 Medium Low 4 Medium 3 None or Limited 3 None or Limited 3 Low 5 

CWA Pipeline Transmission Expansion CONV-005 Recommended Harris Urban None 5 Medium Low 4 Medium 3 None or Limited 3 None or Limited 3 Low 5 

CWA Trinity River Conveyance System Improvements CONV-006 Recommended Harris Urban None 5 Medium Low 4 Medium 3 None or Limited 3 None or Limited 3 Low 5 

East Texas Transfer CONV-007 Recommended Multiple Rural Medium Low 4 Medium Low 4 Medium High 2 Moderate Decrease 2 Moderate Decrease 2 Low 5 

LNVA Neches-Trinity Basin Interconnect CONV-008 Recommended Liberty Rural Positive 5 Low 5 Medium 3 Moderate Decrease 2 Moderate Decrease 2 Low 5 

Manvel Supply Expansion CONV-009 Recommended Brazoria Mixed Medium Low 4 Medium Low 4 Medium 3 None or Limited 3 None or Limited 2 Low 5 

NFBWA Phase 2 Distribution Segments CONV-010 Recommended Fort Bend Urban None 5 Medium Low 4 Medium 3 None or Limited 3 None or Limited 3 Low 5 

NHCRWA Distribution Expansion CONV-011 Recommended Harris Urban None 5 Medium Low 4 Medium 3 None or Limited 3 None or Limited 3 Low 5 

NHCRWA Transmission Lines CONV-012 Recommended Harris Urban None 5 Low 5 Medium 3 None or Limited 3 None or Limited 3 Low 5 

Pasadena Infrastructure Expansion CONV-013 Recommended Harris Urban None 5 Low 5 Low 5 None or Limited 3 None or Limited 3 Low 5 

SJRA Highlands System Enhancement CONV-014 Recommended Chambers Rural None 5 Low 5 Low 5 None or Limited 3 None or Limited 3 Low 5 

Southeast Transmission Line Improvements CONV-015 Recommended Harris Urban None 5 Low 5 Low 5 None or Limited 3 None or Limited 3 Low 5 

West University Place Infrastructure Expansion CONV-016 Recommended Harris Urban None 5 Low 5 Low 5 None or Limited 3 None or Limited 3 Low 5 

WHCRWA Distribution Expansion CONV-017 Recommended Harris Urban None 5 Medium Low 4 Medium 3 None or Limited 3 None or Limited 3 Low 5 

WHCRWA/NFBWA Transmission Line CONV-018 Recommended Harris Urban None 5 Medium Low 4 Medium 3 None or Limited 3 None or Limited 3 Low 5 

Aquifer Storage and Recovery GWDV-001 Considered Montgomery Urban None 5 Low 5 Medium 3 Moderate Decrease 2 Moderate Decrease 2 Low 5 

Brackish Groundwater Development and Groundwater Blending GWDV-002 Recommended Montgomery Urban None 5 Low 5 Medium Low 4 Moderate Increase 4 Moderate Increase 4 Low 5 

BWA Brackish Groundwater Development GWDV-003 Recommended Brazoria Urban None 5 Low 5 Medium 3 Moderate Increase 4 Moderate Increase 4 Low 5 

City of Houston Area 2 Groundwater Infrastructure GWDV-004 Recommended Harris Urban None 5 Low 5 Medium 3 Moderate Increase 4 Moderate Increase 4 Low 5 

City of Houston Repump and Groundwater Plant Improvements GWDV-005 Recommended Harris Urban None 5 Low 5 Medium 3 None or Limited 3 None or Limited 3 Low 5 

Expanded Use of Groundwater GWDV-006 Recommended Multiple Mixed Positive 5 Low 5 Medium Low 4 Moderate Increase 4 Moderate Increase 4 Low 5 

Fairchilds Supply Infrastructure GWDV-007 Recommended Fort Bend Rural None 5 Low 5 Low 5 Moderate Increase 4 Moderate Increase 4 Low 5 

GCWA Groundwater Well Development GWDV-008 Recommended Galveston Rural None 5 Low 5 Medium 3 Moderate Increase 4 Moderate Increase 4 Low 5 

SJRA Catahoula Aquifer Supplies GWDV-009 Recommended Montgomery Urban None 5 Low 5 Low 5 Moderate Increase 4 Moderate Increase 4 Low 5 

CHCRWA GRP GWRP-001 Recommended Harris Urban None 5 Low 5 Medium 3 None or Limited 3 None or Limited 3 Low 5 

City of Houston GRP GWRP-002 Recommended Harris Urban None 5 Low 5 Medium 3 None or Limited 3 None or Limited 3 Low 5 

City of Missouri City GRP GWRP-003 Recommended Fort Bend Urban None 5 Low 5 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

City of Richmond GRP GWRP-004 Recommended Fort Bend Urban Positive 5 Low 5 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

City of Rosenberg GRP GWRP-005 Recommended Fort Bend Urban None 5 Low 5 Medium 3 Moderate Decrease 2 Moderate Decrease 2 Low 5 

City of Sugar Land IWRP GWRP-006 Recommended Fort Bend Urban None 5 Low 5 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

Fort Bend County MUD 25 GRP GWRP-007 Recommended Fort Bend Urban None 5 Low 5 Low 5 Moderate Decrease 2 Moderate Decrease 2 Low 5 

Fort Bend County WCID 2 GRP GWRP-008 Recommended Fort Bend Urban None 5 Low 5 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

Montgomery County MUDs 8 and 9 Supply Expansion GWRP-009 Recommended Montgomery Urban None 5 Low 5 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

Montgomery County Supply Expansion GWRP-010 Recommended Montgomery Mixed Medium Low 4 Medium Low 4 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 
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Key WMS and Project Overview Agricultural Impacts Wildlife Habitat Environmental Water Needs 
Bays, Estuaries, and Arms of 

the Gulf of Mexico 
Cultural Resources 

Name 
Technical 

Memorandum 
Considered or 
Recommended 

Primary 
Counties 

Primary 
Development 

Setting 

Agricultural 
Impact 

Description 
Score 

Project 
Acreage 

Description 
Score 

Environmental 
Land and 
Habitat 
Impact 

Description 

Score 
Instream Flow 

Impact Description 
Score 

Bay and Estuary 
Impact Description 

Score 

Cultural 
Resource 

Impact 
Description 

Score 

NFBWA GRP GWRP-011 Recommended Fort Bend Urban None 5 Low 5 Medium 3 None or Limited 3 None or Limited 3 Low 5 

NHCRWA GRP GWRP-012 Recommended Harris Urban None 5 Low 5 Medium 3 None or Limited 3 None or Limited 3 Low 5 

WHCRWA GRP GWRP-013 Recommended Harris Urban None 5 Low 5 Medium 3 None or Limited 3 None or Limited 3 Low 5 

City of Houston Reuse REUS-001 Recommended Harris Urban None 5 Medium Low 4 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

City of Pearland Reuse REUS-002 Recommended Brazoria, Harris Urban None 5 Low 5 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

GCWA Municipal Reuse REUS-003 Recommended Galveston Urban None 5 Medium Low 4 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

NFBWA Member District Reuse REUS-004 Recommended Fort Bend Urban None 5 Medium Low 4 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

NHCRWA Member District Reuse REUS-005 Recommended Harris Urban None 5 Low 5 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

River Plantation Reuse REUS-006 Recommended Montgomery Urban None 5 Low 5 Low 5 Moderate Decrease 2 Moderate Decrease 2 Low 5 

San Jacinto Basin Regional Return Flows REUS-007 Recommended Harris, Montgomery Mixed None 5 Low 5 Low 5 Moderate Decrease 2 Moderate Decrease 2 None 5 

Texas City Industrial Complex Reuse REUS-008 Recommended Galveston Urban None 5 Low 5 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

Wastewater Reclamation for Industry REUS-009 Considered Harris Urban None 5 Medium Low 4 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Low 5 

Wastewater Reclamation for Municipal Irrigation REUS-010 Recommended Multiple Rural None 5 Medium Low 4 Low 5 Moderate Decrease 2 Moderate Decrease 2 Low 5 

Westwood Shores MUD Reuse REUS-011 Recommended Trinity Urban None 5 Low 5 Medium Low 4 None or Limited 3 None or Limited 3 Low 5 

Allens Creek Reservoir SWDV-001 Recommended Austin Rural Medium 3 Medium High 2 Medium Low 4 None or Limited 3 None or Limited 3 Medium 3 

BWSC Reservoir and Pump Station Expansion SWDV-002 Recommended Brazoria Rural Medium Low 4 Medium Low 4 Medium Low 4 Moderate Decrease 2 Moderate Decrease 2 Medium 3 

GCWA Coastal Desalination SWDV-003 Recommended Galveston Urban None 5 Low 5 Medium 3 None or Limited 3 Moderate Decrease 2 Low 5 

Lake Somerville Augmentation SWDV-004 Considered Burleson, Brazos Rural Medium Low 4 Medium Low 4 Medium 3 Moderate Decrease 2 Moderate Decrease 2 Low 5 

BAWA East SWTP Expansion TRET-001 Recommended Chambers Urban None 5 Low 5 Medium Low 4 None or Limited 3 None or Limited 3 Low 5 

BWA Conventional Treatment Expansion TRET-002 Recommended Brazoria Urban None 5 Low 5 Low 5 None or Limited 3 None or Limited 3 Low 5 

City of Houston EWPP Enhancement TRET-003 Recommended Harris Urban None 5 Medium Low 4 Medium Low 4 None or Limited 3 None or Limited 3 Low 5 

Harris County MUD 50 Surface Water Treatment Plant TRET-004 Recommended Harris Urban None 5 Low 5 Medium Low 4 None or Limited 3 None or Limited 3 Low 5 

Northeast Water Purification Plant Expansion TRET-005 Recommended Harris Urban None 5 Medium Low 4 Medium Low 4 None or Limited 3 None or Limited 3 Low 5 

Pearland Surface Water Treatment Plant TRET-006 Recommended Brazoria Urban None 5 Low 5 Medium Low 4 None or Limited 3 None or Limited 3 Low 5 

SEWPP Expansion TRET-007 Recommended Harris Urban None 5 Low 5 Medium Low 4 None or Limited 3 None or Limited 3 Low 5 

Brazos Saltwater Barrier OTHR-001 Recommended Brazoria Rural None 5 Low 5 Medium High 2 Moderate Decrease 2 Moderate Decrease 2 Low 5 

GCWA Canal Loss Mitigation OTHR-002 Recommended Fort Bend Rural None 5 Low 5 Low 5 None or Limited 3 None or Limited 3 Low 5 

GCWA Shannon Pump Station Expansion OTHR-003 Recommended Fort Bend Rural None 5 Low 5 Medium 3 Moderate Decrease 2 Moderate Decrease 2 Low 5 

LNVA Devers Pump Station Relocation OTHR-004 Recommended Chambers, Liberty Rural Positive 5 Low 5 Medium 3 None or Limited 3 None or Limited 3 Low 5 

Municipal Drought Management OTHR-005 Recommended All Urban None 5 None 5 Low 5 None or Limited 3 None or Limited 3 None 5 

New and Expanded Contracts OTHR-006 Recommended Multiple Mixed None 5 None 5 Low 5 Moderate Decrease 2 Moderate Decrease 2 None 5 
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Table 6C-1 – Land in Farms 

County 
Land in Farms (Acres) % Change 

('97-'22) 1997 2002 2007 2012 2017 2022 

Austin 367,432 367,497 333,928 369,960 330,481 258,883 -29.54% 

Brazoria 566,809 613,891 528,957 631,021 460,005 419,260 -26.03% 

Chambers 241,933 274,853 267,343 253,743 205,397 199,088 -17.71% 

Fort Bend 431,582 415,251 382,740 339,295 279,483 320,377 -25.77% 

Galveston 104,941 127,280 103,387 89,554 73,125 34,117 -67.49% 

Harris 311,005 304,868 259,039 236,402 218,659 193,556 -37.76% 

Leon 514,724 562,615 569,101 594,393 487,598 423,117 -17.80% 

Liberty 306,783 304,574 297,855 286,793 252,488 234,400 -23.59% 

Madison 223,690 244,524 273,109 291,350 245,552 214,931 -3.92% 

Montgomery 193,375 197,892 169,914 155,362 144,872 100,081 -48.25% 

Polk 135,988 129,956 131,664 139,199 125,133 82,869 -39.06% 

San Jacinto 84,620 93,497 95,492 111,900 84,442 66,844 -21.01% 

Trinity 98,748 104,724 108,974 111,262 98,887 67,100 -32.05% 

Walker 183,988 206,311 224,050 280,512 227,230 194,887 5.92% 

Waller 238,110 277,000 271,004 314,981 253,194 211,993 -10.97% 

Region H 4,003,728 4,224,733 4,016,557 4,205,727 3,486,546 3,021,503 -24.53% 
Source: United States Department of Agriculture, Census of Agriculture 

 

Table 6C-2 – Total Cropland 

County 
Total Cropland (Acres) % Change 

('97-'22) 1997 2002 2007 2012 2017 2022 

Austin 161,192 134,793 96,559 71,224 74,067 49,714 -69.16% 

Brazoria 203,341 224,640 186,201 175,913 131,802 124,340 -38.85% 

Chambers 118,316 134,492 115,588 92,779 98,953 93,123 -21.29% 

Fort Bend 193,138 194,001 152,112 135,854 140,694 96,295 -50.14% 

Galveston 30,285 45,773 21,819 17,562 16,984 8,259 -72.73% 

Harris 118,827 124,340 91,438 59,879 52,722 74,411 -37.38% 

Leon 182,633 184,627 121,142 74,011 71,219 59,974 -67.16% 

Liberty 159,841 156,413 127,704 101,071 68,327 66,290 -58.53% 

Madison 79,105 91,864 39,646 35,322 33,964 34,659 -56.19% 

Montgomery 47,711 57,776 33,782 31,559 25,345 18,470 -61.29% 

Polk 42,208 44,673 23,720 23,208 22,586 20,476 -51.49% 

San Jacinto 28,355 35,427 21,027 24,262 16,910 14,274 -49.66% 

Trinity 49,188 42,771 27,340 17,913 20,051 10,658 -78.33% 

Walker 60,192 61,715 37,146 38,639 27,459 10,658 -82.29% 

Waller 116,477 124,431 103,518 79,906 71,422 65,983 -43.35% 

Region H 1,590,809 1,657,736 1,198,742 979,102 872,505 747,584 -53.01% 
Source: United States Department of Agriculture, Census of Agriculture 
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Table 6C-3 – Irrigated Land 

County 
Irrigated Land (Acres) % Change 

('97-'22) 1997 2002 2007 2012 2017 2022 

Austin 4,954 3,541 1,559 4,253 3,980 2,217 -55.25% 

Brazoria 29,596 17,138 11,980 20,439 20,048 21,106 -28.69% 

Chambers 24,894 16,152 11,508 15,184 21,029 28,360 13.92% 

Fort Bend 17,039 15,751 8,339 10,309 9,620 10,720 -37.09% 

Galveston 1,449 1,703 614 424 1,107 1,029 -28.99% 

Harris 10,454 7,295 7,037 5,945 7,266 15,312 46.47% 

Leon 1,667 1,383 2,831 759 1,991 930 -44.21% 

Liberty 14,092 11,828 5,313 5,242 5,215 10,117 -28.21% 

Madison 208 243 456 2,256 1,268 2,384 1046.15% 

Montgomery 474 1,287 2,262 1,188 682 1,201 153.38% 

Polk 377 99 1,440 443 281 251 -33.42% 

San Jacinto 104 292 943 538 1,007 353 239.42% 

Trinity 52 213 310 152 266 29 -44.23% 

Walker 325 600 885 522 584 475 46.15% 

Waller 8,120 11,908 9,904 10,067 11,639 12,296 51.43% 

Region H 113,805 89,433 65,381 77,721 85,983 106,780 -6.17% 
Source: United States Department of Agriculture, Census of Agriculture 

 

Table 6C-4 – Rice Production 

County 
Rice (Hundredweight) % Change 

('97-'22) 1997 2002 2007 2012 2017 2022 

Austin 175,843 130,601 0 27,900 0 27,080 -84.60% 

Brazoria 1,134,188 1,013,213 572,285 1,222,931 813,054 1,245,184 9.79% 

Chambers 949,505 713,173 639,692 676,453 1,010,653 1,370,104 44.30% 

Fort Bend 658,485 803,346 278,716 356,338 765,709 748,910 13.73% 

Galveston 51,563 75,527 (D) (D) 0 (D) -100.00% 

Harris 356,432 107,876 62,265 (D) 0 0 -100.00% 

Leon 0 0 0 0 0 0 N/A 

Liberty 604,582 464,751 193,188 154,837 (D) 416,857 -31.05% 

Madison 0 0 0 0 0 0 N/A 

Montgomery 0 0 0 0 0 0 N/A 

Polk 0 0 0 0 0 0 N/A 

San Jacinto 0 0 0 0 0 0 N/A 

Trinity 0 0 0 0 0 0 N/A 

Walker 0 0 0 0 0 0 N/A 

Waller 468,471 679,960 581,785 537,648 866,716 755,290 61.22% 

Region H 4,399,069 3,988,447 2,327,931 2,976,107 3,456,132 4,563,425 3.74% 
Source: United States Department of Agriculture, Census of Agriculture 
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Table 6C-5 – Land Trends 

County Year 
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Austin 

1997 15,350 321,076 722 665 287 338,100 

2002 13,065 321,093 563 2,583 304 337,608 

2007 11,571 317,299 0 7,544 259 336,673 

2012 11,201 311,909 0 13,582 362 337,054 

2017 10,131 304,884 0 20,879 893 336,787 

2022 9,612 294,125 0 27,873 2,299 333,909 

Δ -5,738 -26,951 -722 27,208 2,012 -4,191 

Brazoria 

1997 141,712 351,067 554 33 24,127 517,493 

2002 127,647 397,474 580 4,971 4,141 534,813 

2007 110,832 393,763 846 8,590 6,467 520,498 

2012 106,898 388,889 494 7,529 6,242 510,052 

2017 97,553 380,180 167 12,104 4,709 494,713 

2022 83,564 368,113 20 15,849 4,369 471,915 

Δ -58,148 17,046 -534 15,816 -19,758 -45,578 

Chambers 

1997 110,603 136,939 12,748 0 601 260,891 

2002 64,405 165,494 13,296 0 1,386 244,581 

2007 51,081 188,599 14,054 0 1,402 255,136 

2012 41,249 196,868 13,913 0 1,180 253,210 

2017 42,426 190,463 12,853 31 1,751 247,524 

2022 40,400 184,756 11,731 67 2,577 239,531 

Δ -70,203 47,817 -1,017 67 1,976 -21,360 

Fort Bend 

1997 161,434 284,207 121 110 3,270 449,142 

2002 139,117 255,940 170 110 3,460 398,797 

2007 126,168 247,688 182 112 3,549 377,699 

2012 119,066 251,729 63 1,373 4,509 376,740 

2017 103,170 249,004 0 4,827 4,677 361,678 

2022 85,759 233,524 0 6,470 5,699 331,452 

Δ -75,675 -50,683 -121 6,360 2,429 -117,690 

Galveston 

1997 25,815 59,679 0 272 567 86,333 

2002 25,075 61,653 0 459 486 87,673 

2007 24,566 58,425 0 966 689 84,646 

2012 23,986 55,068 0 4,412 1,787 85,253 

2017 9,757 60,172 0 3,078 560 73,567 

2022 9,366 58,486 0 766 575 69,193 

Δ -16,449 -1,193 0 494 8 -17,140 
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Harris 

1997 86,613 254,748 57,488 882 9,907 409,638 

2002 70,769 244,181 51,101 3,317 23,045 392,413 

2007 59,644 219,222 45,622 6,077 13,966 344,531 

2012 49,763 206,849 42,948 7,526 14,831 321,917 

2017 42,749 201,770 35,905 11,108 8,870 300,402 

2022 30,048 172,007 26,897 16,926 8,919 254,797 

Δ -56,565 -82,741 -30,591 16,044 -988 -154,841 

Leon 

1997 0 478,126 21,898 348 181,929 682,301 

2002 0 534,469 25,677 554 122,017 682,717 

2007 6 657,319 30,534 0 240 688,099 

2012 74 663,533 34,187 3,141 1 700,936 

2017 70 617,564 41,376 51,142 1 710,153 

2022 112 617,050 48,626 51,779 835 718,402 

Δ 112 138,924 26,728 51,431 -181,094 36,101 

Liberty 

1997 106,667 213,585 303,236 0 691 624,179 

2002 83,740 216,749 308,343 2,138 857 611,827 

2007 68,205 210,626 320,448 2,765 1,278 603,322 

2012 55,857 214,614 316,787 1,665 2,111 591,034 

2017 52,710 213,236 314,131 3,426 2,522 586,025 

2022 45,662 218,733 298,081 5,703 2,877 571,056 

Δ -61,005 5,148 -5,155 5,703 2,186 -53,123 

Madison 

1997 0 284,978 4,252 0 0 289,230 

2002 170 283,424 4,498 0 9 288,101 

2007 0 278,866 4,864 2,220 0 285,950 

2012 0 274,736 4,916 3,750 13 283,415 

2017 0 274,919 2,707 5,843 6 283,475 

2022 0 273,158 2,331 8,207 177 283,873 

Δ 0 -11,820 -1,921 8,207 177 -5,357 

Montgomery 

1997 317 146,426 265,346 0 312 412,401 

2002 317 149,305 222,039 123 224 372,008 

2007 0 153,358 208,615 123 167 362,263 

2012 22 147,464 195,466 134 758 343,844 

2017 0 148,181 169,571 415 740 318,907 

2022 0 129,017 151,027 1,773 1,152 282,969 

Δ -317 -17,409 -114,319 1,773 840 -129,432 

Polk 

1997 0 95,235 446,830 0 473 542,538 

2002 0 89,041 444,979 0 440 534,460 

2007 0 101,804 433,444 0 405 535,653 

2012 0 86,303 434,834 0 1,216 522,353 

2017 0 87,215 436,389 0 785 524,389 

2022 0 86,927 432,193 0 764 519,884 

Δ 0 -8,308 -14,637 0 291 -22,654 
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San Jacinto 

1997 640 72,338 126,192 0 10 199,180 

2002 2,049 76,527 122,158 792 76 201,602 

2007 1,946 80,612 135,791 793 263 219,405 

2012 2,220 80,672 119,835 644 423 203,794 

2017 3,122 67,798 114,110 4,377 222 189,629 

2022 0 66,498 112,189 12,992 524 192,203 

Δ -640 -5,840 -14,003 12,992 514 -6,977 

Trinity 

1997 90 122,593 266,896 692 32 390,303 

2002 79 120,683 269,261 855 38 390,916 

2007 70 120,769 268,274 929 38 390,080 

2012 47 118,265 269,996 963 184 389,455 

2017 51 120,687 266,405 1,496 75 388,714 

2022 10 117,294 268,253 2,344 98 387,999 

Δ -80 -5,299 1,357 1,652 66 -2,304 

Walker 

1997 0 176,761 142,374 0 7 319,142 

2002 0 179,235 140,983 149 7 320,374 

2007 0 178,340 139,722 1,891 58 320,011 

2012 0 156,454 156,675 6,818 262 320,209 

2017 6 162,238 140,094 13,714 272 316,324 

2022 6 156,728 137,084 21,621 571 316,010 

Δ 6 -20,033 -5,290 21,621 564 -3,132 

Waller 

1997 43,026 121,042 551 85 997 165,701 

2002 41,321 122,916 362 350 1,009 165,958 

2007 35,907 122,960 113 1,720 2,843 163,543 

2012 36,052 120,074 165 3,895 3,336 163,522 

2017 34,923 120,446 0 4,949 2,902 163,220 

2022 28,371 118,501 0 8,953 4,333 160,158 

Δ -14,655 -2,541 -551 8,868 3,336 -5,543 

Source: Texas Land Trends, Texas A&M Institute of Renewable Natural Resources 
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Table 6D-1 – State- and Federally- Listed Threatened and Endangered Species by County 
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Alligator snapping turtle  X X  X X X X X X X X X X X 

American alligator X X X X X X X X X X X X X X X 

Atlantic hawksbill sea turtle  X X  X X          

Atlantic spotted dolphin  X X  X X          

Attwater's greater prairie-
chicken 

X   X X           

Bachman's sparrow       X X X  X X X X  

Black bear           X     

Black rail X X X X X X X X X X  X  X X 

Blackside darter        X        

Blue whale  X X  X X          

Brazos heelsplitter X X  X           X 

Bryde's whale  X X  X X          

Chub shiner        X  X X X    

Cuvier's beaked whale  X X  X X          

Dwarf sperm whale  X X  X X          

Eskimo curlew     X           

False killer whale  X X  X X          

Finback whale  X X  X X          

Gervais's beaked whale  X X  X X          

Giant manta ray  X X  X X          

Great hammerhead  X X  X X          

Green sea turtle  X X  X X          

Houston daisy    X X X          

Houston toad X   X  X X X X      X 

Humpback whale  X X  X X          

Interior least tern X   X   X X X X X X X X X 

Kemp's ridley sea turtle  X X  X X          

Killer whale  X X  X X          

Large-fruited sand-verbena       X         

Leatherback sea turtle  X X  X X          

Loggerhead sea turtle  X X  X X          

Louisiana pigtoe      X X X X X X X X X  

Louisiana pine snake        X  X X X X X  

Navasota ladies'-tresses       X  X       

Neches river rose-mallow             X   

North atlantic right whale  X X  X X          

Oceanic whitetip shark  X X  X X          

Paddlefish           X  X X  

Piping plover X X X X X X X X X X X X X X X 

Pygmy killer whale  X X  X X          



Appendix 6-D – Threatened and Endangered Species October 2025 

6-D-2 Region H 2026 Regional Water Plan 

Species 

County 

A
u

st
in

 

B
ra

zo
ri

a 

C
h

am
b

e
rs

 

Fo
rt

 B
e

n
d

 

G
al

ve
st

o
n

 

H
ar

ri
s 

Le
o

n
 

Li
b

e
rt

y 

M
ad

is
o

n
 

M
o

n
tg

o
m

e
ry

 

P
o

lk
 

Sa
n

 J
ac

in
to

 

Tr
in

it
y 

W
al

ke
r 

W
al

le
r 

Pygmy sperm whale  X X  X X          

Rafinesque's big-eared bat  X X X X X  X X X X X X X X 

Red-cockaded woodpecker       X X X X X X X X  

Reddish egret  X X  X X          

Rice's whale  X X  X X          

Roughtoothed dolphin  X X  X X          

Rufa red knot X X X X X X X X X X  X X X X 

Sandbank pocketbook      X X X X X X X X X  

Sei whale  X X  X X          

Shortfin mako shark  X X  X X          

Short-finned pilot whale  X X  X X          

Small-headed pipewort       X         

Smalltooth sawfish     X           

South texas siren (large form)         X       

Southern hickorynut           X  X   

Sperm whale  X X  X X          

Swallow-tailed kite X X X X X X X X X X X X X X X 

Texas fawnsfoot X X  X   X X X  X X   X 

Texas heelsplitter       X X X  X X X X  

Texas horned lizard X X X X X X X X X X  X X X X 

Texas pigtoe           X  X   

Texas prairie dawn    X  X       X   

Texas trailing phlox           X     

Tricolored bat X X X X X X X X X X X X X X X 

Trinity pigtoe       X  X    X X  

West indian manatee  X X  X X          

Western creek chubsucker      X    X X X  X  

White-faced ibis X X X X X X X X X X X X X X X 

White-tailed hawk X X X X X X         X 

Whooping crane X X  X  X X  X X    X X 

Wood stork X X X X X X X X X X X X X X X 

Yellow-billed cuckoo X X X X X X X X X X X X X X X 
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Executive Summary  

Evaluating the social and economic impacts of not meeting identified water needs is a required 
analysis in the regional water planning process. The Texas Water Development Board (TWDB) 
estimates these impacts for regional water planning groups (RWPGs) and summarizes the impacts 
in the state water plan. The analysis presented is for the Region H Regional Water Planning Group 
(Region H). 

Based on projected water demands and existing water supplies, Region H identified water needs 
(potential shortages) that could occur within its region under a repeat of the drought of record for 
six water use categories (irrigation, livestock, manufacturing, mining, municipal and steam-electric 
power). The TWDB then estimated the annual socioeconomic impacts of those needs—if they are 
not met—for each water use category and as an aggregate for the region. 

This analysis was performed using an economic impact modeling software package, IMPLAN 
(Impact for Planning Analysis), as well as other economic analysis techniques, and represents a 
snapshot of socioeconomic impacts that may occur during a single year repeat of the drought of 
record with the further caveat that no mitigation strategies are implemented. Decade-specific 
impact estimates assume that growth occurs, and future shocks are imposed on an economy at 10-
year intervals. The estimates presented are not cumulative (i.e., summing up expected impacts from 
today up to the decade noted), but are simply snapshots of the estimated annual socioeconomic 
impacts should a drought of record occur in each particular decade based on anticipated water 
supplies and demands for that same decade. 

For regional economic impacts, income losses and jobs potentially at risk are estimated within each 
planning decade (2030 through 2080). The income losses represent an approximation of gross 
domestic product (GDP) that would be foregone if water needs are not met.  

The analysis also provides estimates of financial transfer impacts, which include tax losses (state, 
local, and utility tax collections); water trucking costs; and utility revenue losses. In addition, social 
impacts are estimated, encompassing lost consumer surplus (a welfare economics measure of 
consumer wellbeing); as well as population and school enrollment losses. 

IMPLAN data reported that Region H generated more than $555.6 billion in gross domestic product 
(GDP) (2023 dollars) and supported more than 3.86 million jobs in 2021. The Region H estimated 
total population was approximately 7.4 million in 2021. 

It is estimated that not meeting the identified water needs in Region H would result in an annually 
combined lost income impact of approximately $10.8 billion in 2030, increasing to almost $36 
billion in 2080 (Table ES-1). In 2030, the region could lose approximately 59,600 jobs, and by 2080 
at risk job losses would increase to approximately 191,000 if anticipated needs are not mitigated.  

All impact estimates are in year 2023 dollars and were calculated using a variety of data sources 
and tools including the use of a region-specific IMPLAN model, data from TWDB annual water use 
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estimates, the U.S. Census Bureau, Texas Agricultural Statistics Service, and the Texas Municipal 
League.   

Table ES-1 Region H socioeconomic impact summary 

Regional Economic Impacts 2030 2040 2050 2060 2070 2080 

Income losses  
($ millions)*  $10,802   $14,782   $19,074   $23,676   $29,117   $35,971  

At risk job losses  59,628   87,035   109,536   132,529   158,576   191,244  

Financial Transfer Impacts 2030 2040 2050 2060 2070 2080 

Tax losses on production 
and imports ($ millions)*  $540   $755   $1,024   $1,317   $1,670   $2,116  

Water trucking costs 
($ millions)*  $12   $13   $14   $14   $19   $32  

Utility revenue losses 
($ millions)*  $894   $1,596   $1,869   $2,071   $2,244   $2,423  

Utility tax revenue losses  
($ millions)*  $17   $31   $36   $39   $43   $46  

Social Impacts 2030 2040 2050 2060 2070 2080 

Consumer surplus losses  
($ millions)*  $181   $557   $691   $863   $1,075   $1,280  

At risk population out-
migration  8,539   12,463   15,686   18,978   22,708   27,386  

At risk school enrollment 
losses  1,558   2,275   2,863   3,464   4,144   4,998  

* Year 2023 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic 
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000. 
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Figure ES-1 Region H Planning Area Map 

  



          
                                                    Region H 
 

4 
 

1 Introduction 

Water shortages during a repeat of the drought of record would likely curtail or eliminate certain 
economic activity in businesses and industries that rely heavily on water. Insufficient water 
supplies could not only have an immediate and real impact on the regional economy in the short 
term, but they could also adversely and chronically affect economic development in Texas. From a 
social perspective, water supply reliability is critical as well. Shortages could disrupt activity in 
homes, schools and government, and could adversely affect public health and safety. For these 
reasons, it is important to evaluate and understand how water supply shortages during drought 
could impact communities throughout the state.   

As part of the regional water planning process, RWPGs must evaluate the social and economic 
impacts of not meeting water needs (31 Texas Administrative Code §357.33 (c)). Due to the 
complexity of the analysis and limited resources of the planning groups, the TWDB has historically 
performed this analysis for the RWPGs upon their request. Staff of the TWDB’s Projections & 
Socioeconomic Analysis department designed and conducted this analysis in support of Region H, 
and those efforts for this Region as well as the other 15 regions allow consistency and a degree of 
comparability in the approach.  

This document summarizes the results of the analysis and discusses the methodology used to 
generate the results. Section 1 provides a snapshot of the region’s economy and summarizes the 
identified water needs in each water use category, which were calculated based on the RWPG’s 
water supply and demand established during the regional water planning process. Section 2 defines 
each of ten impact assessment measures used in this analysis. Section 3 describes the methodology 
for the impact assessment and the approaches and assumptions specific to each water use category 
(i.e., irrigation, livestock, manufacturing, mining, municipal, and steam-electric power). Section 4 
presents the impact estimates for each water use category with results summarized for the Region 
as a whole. Appendix A presents a further breakdown of the socioeconomic impacts by county. 

1.1 Regional Economic Summary 

The Region H Regional Water Planning Area generated more than $555 billion in gross domestic 
product (2023 dollars) and supported more than 3,800,000 jobs in the year 2021, according to the 
IMPLAN dataset utilized in this socioeconomic analysis. This activity accounted for approximately 
28 percent of the state’s total gross domestic product of 1.9 trillion dollars for the year 2021 based 
on IMPLAN. Table 1-1 lists all economic sectors ranked by the total value-added to the economy in 
Region H. The manufacturing and mining, quarrying, and oil and gas extraction sectors generated 
28 percent of the region’s total value-added and were also significant sources of tax revenue. The 
top employers in the region were in the health care and social assistance, professional, scientific, 
and technical services, retail trade, and accommodation and food services sectors. Region H’s 
estimated total population was roughly 7,400,000, which comprises approximately 25 percent of 
the state’s total population in 2021.  
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To gain deeper insights into Region H’s economy, it is helpful to examine Region H’s industry types. 
Region H consists of 225 4-digit NAICS (North American Industry Classification System) industries 
in the year 2021 with an employment share of 25 percent of total jobs in Texas and 28 percent of 
the state’s total tax revenue. Trade played a pivotal role in the Region’s economy, indicating 
connections with external markets. Major export commodities included refined petroleum 
products, natural gas & crude petroleum, and petrochemicals. Major import commodities included 
natural gas & crude petroleum, insurance, and basic organic chemicals.  

This represents a snapshot of the regional economy as a whole, and it is important to note that not 
all economic sectors were included in the TWDB socioeconomic impact analysis. Data 
considerations prompted use of only the more water-intensive sectors within the economy because 
damage estimates could only be calculated for those economic sectors which had both reliable 
income and water use estimates.  

Table 1-1 Region H regional economy by economic sector* 

Economic sector Value-added 
($ millions) 

Tax 
($ millions) Jobs 

Manufacturing $79,228.10  $1,514.54  234,033 

Mining, Quarrying, and Oil and Gas Extraction $78,790.96  $7,071.87  81,835 

Professional, Scientific, and Technical Services $58,442.30  $160.46  390,597 

Wholesale Trade $50,407.22  $10,219.98  167,297 

Real Estate and Rental and Leasing $38,471.21  $3,706.32  205,157 

Health Care and Social Assistance $34,164.45  ($977.84) 409,428 

Finance and Insurance $33,537.03  $1,007.51  230,326 

Construction $25,536.11  ($668.66) 264,359 

Retail Trade $24,393.81  $5,101.70  342,237 
Administrative and Support and Waste Management 
and Remediation Services $23,474.57  $410.00  330,840 

Transportation and Warehousing $22,651.18  $943.97  255,835 

Other Services (except Public Administration) $18,413.15  $1,284.32  328,603 

Accommodation and Food Services $18,003.12  $62.17  347,131 

Utilities $15,627.81  $2,281.29  19,661 

Management of Companies and Enterprises $13,711.36  $182.85  58,068 

Information $11,855.98  $3,150.76  42,070 

Educational Services $4,624.16  $35.00  70,336 

Arts, Entertainment, and Recreation $3,590.43  $146.63  56,148 

Agriculture, Forestry, Fishing and Hunting $739.19  ($22.61) 27,211 

Grand Total $555,662.14  $35,610.26  3,861,171 
*Source: 2021 IMPLAN for 546 sectors aggregated by 2-digit NAICS  
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Note that for some sectors, taxes may be negative. This is due to federal subsidies in the sector and 
the subsequent net value in taxes collected and subsidies paid results in a negative tax payment 
(i.e., the subsidies paid were larger than the taxes collected for the year). Due to the Covid-19 
pandemic, many sectors received more subsidies in the year 2021 than previous years, and the 
resulting net value for taxes is negative. 

1.2 Regional Water Use Summary 

While the manufacturing and mining sectors led the region in economic output, the majority (58 
percent) of water use occurred in the municipal water use category in 2021. In fact, almost 23 
percent of the state’s municipal water use and 47 percent of the state’s manufacturing water use 
occurred within Region H. Figure 1-1 illustrates Region H’s breakdown of the 2021 water use 
estimates by TWDB water use category. 

Figure 1-1 Region H 2021 water use estimates by water use category (in acre-feet) 

 
Source: TWDB Annual Water Use Estimates (all values in acre-feet) 

1.3 Identified Regional Water Needs (Potential Shortages) 
As part of the regional water planning process, the TWDB adopted water demand projections for 
water user groups (WUG) in Region H with input from the planning group. WUG-level demand 
projections were established for utilities that provide more than 100 acre-feet of annual water 
supply, combined rural areas (designated as county-other), and county-wide water demand 
projections for five non-municipal categories (irrigation, livestock, manufacturing, mining and 
steam-electric power) per (31 TAC § 357.10(43)). The RWPG then compared demands to the 
existing water supplies of each WUG to determine potential shortages, or needs, by decade.  

219,155

11,073

446,112

9,142

1,042,929

64,585

Irrigation

Livestock

Manufacturing

Mining

Municipal

Steam-Electric Power

https://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=31&pt=10&ch=357&rl=10
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Table 1-2 summarizes the region’s identified water needs in the event of a repeat of the drought of 
record (needs identified in the Initially Prepared Plans). Demand management, such as 
conservation, or the development of new infrastructure to increase supplies, are water 
management strategies that may be recommended by the planning group to address those needs. 
This analysis assumes that no strategies are implemented, and that the identified needs correspond 
to future water shortages. Note that projected water needs generally increase over time, primarily 
due to anticipated population growth, economic growth, or declining supplies. To provide a general 
sense of proportion, total projected needs as an overall percentage of total demand by water use 
category are also presented in aggregate in Table 1-2. Projected needs for individual water user 
groups within the aggregate can vary greatly and may reach 100% for a given WUG and water use 
category. A detailed summary of water needs appears in Chapter 4 of the 2026 Region H Regional 
Water Plan.   

Table 1-2 Regional water needs summary by water use category* 

Water Use Category 2030 2040 2050 2060 2070 2080 

Irrigation 

water needs 
(acre-feet per 
year) 

 89,160   90,468   91,331   91,886   92,250   92,447  

% of the 
category's total 
water demand 

26% 26% 26% 27% 27% 27% 

Livestock 

water needs 
(acre-feet per 
year) 

 2,691   2,989   3,073   3,128   3,162   3,181  

% of the 
category's total 
water demand 

21% 23% 24% 24% 24% 25% 

Manufacturing 

water needs 
(acre-feet per 
year) 

 57,797   72,118   90,291   106,299   123,260   141,927  

% of the 
category's total 
water demand 

8% 10% 12% 13% 15% 17% 

Mining 

water needs 
(acre-feet per 
year) 

 3,920   4,045   4,168   4,297   4,427   4,565  

% of the 
category's total 
water demand 

72% 73% 73% 74% 74% 74% 

Municipal** 

water needs 
(acre-feet per 
year) 

 200,385   354,786   413,388   456,767   494,457   533,417  

% of the 
category's total 
water demand 

14% 24% 26% 28% 29% 30% 

Steam-Electric 
Power 

water needs 
(acre-feet per 
year) 

 16,038   16,224   16,354   16,434   16,481   16,524  
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% of the 
category's total 
water demand 

16% 17% 17% 17% 17% 17% 

Total water needs  
(acre-feet per year)  369,991   540,630   618,605   678,811   734,037   792,061  

*Entries denoted by a dash (-) indicate no identified water need for a given water use category.  

** Municipal category consists of residential and non-residential (commercial and institutional) 
subcategories. 

2 Impact Assessment Measures 

A required component of the regional and state water plans is to estimate the potential economic 
and social impacts of potential water shortages during a repeat of the drought of record. Consistent 
with previous water plans, ten impact measures were estimated and are described in Table 2-1.   

Table 2-1 Socioeconomic impact analysis measures  

Regional economic impacts Description 

Income losses - value-added The value of output less the value of intermediate consumption; it is 
a measure of the contribution to gross domestic product (GDP) 
made by an individual producer, industry, sector, or group of 
sectors within a year. Value-added measures used in this report 
have been adjusted to include the direct, indirect, and induced 
monetary impacts on the region. 

Income losses - electrical 
power purchase costs 

Proxy for income loss in the form of additional costs of power as a 
result of impacts of water shortages. 

At risk job losses  Number of part-time and full-time jobs at risk of being lost due to 
the shortage. These values have been adjusted to include the direct, 
indirect, and induced employment impacts on the region. 

Financial transfer impacts Description 

Tax losses on production and 
imports  

Sales and excise taxes not collected due to the shortage, in addition 
to customs duties, property taxes, motor vehicle licenses, severance 
taxes, other taxes, and special assessments less subsidies. These 
values have been adjusted to include the direct, indirect and 
induced tax impacts on the region. 

Water trucking costs Estimated cost of shipping potable water. 

Utility revenue losses Foregone utility income due to not selling as much water. 
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Utility tax revenue losses Foregone miscellaneous gross receipts tax collections. 

Social impacts Description 

Consumer surplus losses A welfare measure of the lost value to consumers accompanying 
restricted water use. 

At risk population out-
migration 

Potential population losses accompanying potential job losses. 

At risk school enrollment 
losses 

Potential school enrollment losses (K-12) accompanying potential 
job losses. 

2.1 Regional Economic Impacts 
The two key measures used to assess regional economic impacts are income losses and at risk job 
losses. The income losses presented consist of the sum of value-added losses and the additional 
purchase costs of electrical power.  

Income Losses - Value-added Losses 

Value-added is the value of total output less the value of the intermediate inputs also used in the 
production of the final product. Value-added is similar to GDP, a familiar measure of the 
productivity of an economy. The loss of value-added due to water shortages is estimated by input-
output analysis using the IMPLAN software package, and includes the direct, indirect, and induced 
monetary impacts on the region. The indirect and induced effects are measures of reduced income 
as well as reduced employee spending for those input sectors which provide resources to the water 
shortage impacted production sectors. 

Income Losses - Electric Power Purchase Costs 

The electrical power grid and market within the state is a complex interconnected system. The 
industry response to water shortages, and the resulting impact on the region, are not easily 
modeled using traditional input/output impact analysis and the IMPLAN model. Adverse impacts 
on the region will occur and are represented in this analysis by estimated additional costs 
associated with power purchases from other generating plants within the region or state. 
Consequently, the analysis employs additional power purchase costs as a proxy for the value-added 
impacts for the steam-electric power water use category, and these are included as a portion of the 
overall income impact for completeness.   

For the purpose of this analysis, it is assumed that power companies with insufficient water will be 
forced to purchase power on the electrical market at a projected higher rate of 5.60 cents per 
kilowatt hour. This rate is based upon the average day-ahead market purchase price of electricity in 
Texas that occurred during the recent drought period in 2011. This price is assumed to be 
comparable to those prices which would prevail in the event of another drought of record. 
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At Risk Job Losses 

The number of jobs at risk of being lost due to the economic impact is estimated using IMPLAN 
output associated with each TWDB water use category. Because of the difficulty in predicting 
outcomes and a lack of relevant data, at risk job loss estimates are not calculated for the steam-
electric power category. Furthermore, the estimates of such job losses for the remaining water use 
sectors do not consider conversion to hybrid or remote employment, as IMPLAN employment 
estimates are based on the establishment locations. 

2.2 Financial Transfer Impacts 
Several impact measures evaluated in this analysis are presented to provide additional detail 
concerning potential impacts on a portion of the economy or government. These financial transfer 
impact measures include lost tax collections (on production and imports), trucking costs for 
imported water, declines in utility revenues, and declines in utility tax revenue collected by the 
state. These measures are not solely adverse, with some having both positive and negative impacts. 
For example, cities and residents would suffer if forced to pay large costs for trucking in potable 
water. Trucking firms, conversely, would benefit from the transaction. Additional detail for each of 
these measures follows. 

Tax Losses on Production and Imports 

Reduced production of goods and services accompanying water shortages adversely impacts the 
collection of taxes by state and local government. The regional IMPLAN model is used to estimate 
reduced tax collections associated with the reduced output in the economy. Impact estimates for 
this measure include the direct, indirect, and induced impacts for the affected sectors. 

Water Trucking Costs  

In instances where water shortages for a municipal water user group are estimated by RWPGs to 
exceed 80 percent of water demands, it is assumed that water would need to be trucked in to 
support basic consumption and sanitation needs. For water shortages of 80 percent or greater, a 
fixed, maximum of $45,5001 per acre-foot of water applied as an economic cost. This water trucking 
cost was utilized for both the residential and non-residential portions of municipal water needs. 

Utility Revenue Losses 

Lost utility income is calculated as the price of water service multiplied by the quantity of water not 
sold during a drought shortage. Such estimates are obtained from utility-specific pricing data 
provided by the Texas Municipal League, where available, for both water and wastewater. These 

 

1 Based on a TWDB staff survey of year 2023 water trucking costs in the state. There are many factors and 
variables that would determine actual water trucking costs including distance, cost of water, and length of 
drought.  
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water rates are applied to the potential water shortage to estimate forgone utility revenue as water 
providers sold less water during the drought due to restricted supplies.   

Utility Tax Losses 

Foregone utility tax losses include estimates of forgone miscellaneous gross receipts taxes2. 
Reduced water sales reduce the amount of utility tax that would be collected by the State of Texas 
for water and wastewater service sales.   

2.3 Social Impacts 

Consumer Surplus Losses for Municipal Water Users 

Consumer surplus loss is a measure of impact to the wellbeing of municipal water users when their 
water use is restricted. Consumer surplus is the difference between how much a consumer is 
willing and able to pay for a commodity (i.e., water) and how much they actually have to pay. The 
difference is a benefit to the consumer’s wellbeing since they do not have to pay as much for the 
commodity as they would be willing to pay. Consumer surplus may also be viewed as an estimate of 
how much consumers would be willing to pay to keep the original quantity of water which they 
used prior to the drought. Lost consumer surplus estimates within this analysis only apply to the 
residential portion of municipal demand, with estimates being made for reduced outdoor and 
indoor residential use. Lost consumer surplus estimates varied widely by location and degree of 
water shortage.  

At Risk Population and School Enrollment Losses 

Population at risk of out-migration due to water shortages, as well as the associated decline in 
school enrollment, are based upon the at risk job loss estimates discussed in Section 2.1. A 
simplified ratio of at risk job and population out-migration are calculated for the state as a whole 
based on a recent study of how job layoffs impact the labor market population.3 For every 100 jobs 
lost, 14 people were assumed to move out of the area. This ratio does not consider conversion to 
hybrid or remote employment and subsequent impacts to the labor market population. School 
enrollment losses are estimated as a proportion of the population at risk of out-migration based 
upon public school enrollment data from the Texas Education Agency concerning the age K-12 
population within the state (approximately 18%).  

 

2 https://comptroller.texas.gov/taxes/misc-gross-receipts 
3 Foote, Andrew, Grosz, Michel, Stevens, Ann.  “Locate Your Nearest Exit: Mass Layoffs and Local Labor Market 
Response.” University of California, Davis. April 2015, http://paa2015.princeton.edu/papers/150194. The 
study utilized Bureau of Labor Statistics data regarding layoffs between 1996 and 2013, as well as Internal 
Revenue Service data regarding migration, to model the change in the population as the result of a job layoff 
event. The study found that layoffs impact both out-migration and in-migration into a region, and that a 
majority of those who did move following a layoff moved to another labor market rather than an adjacent 
county. 

https://comptroller.texas.gov/taxes/misc-gross-receipts
http://paa2015.princeton.edu/papers/150194
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3 Socioeconomic Impact Assessment Methodology  

This portion of the report provides a summary of the methodology used to estimate the potential 
economic impacts of future water shortages. The general approach employed in the analysis was to 
obtain estimates for at risk income and job losses on the smallest geographic level that the available 
data would support, tie those values to their accompanying historic water use estimate, and 
thereby determine a maximum impact per acre-foot of water shortage for each of the 
socioeconomic measures. The calculations of economic impacts are based on the overall 
composition of the economy divided into many underlying economic sectors. Sectors in this 
analysis refer to one or more of the 546 specific production sectors of the economy designated 
within IMPLAN, the economic impact modeling software used for this assessment. Economic 
impacts within this report are estimated for approximately 330 of these economic sectors, with the 
focus on the more water-intensive production sectors. The economic impacts for a single water use 
category consist of an aggregation of impacts to multiple, related IMPLAN economic sectors.  

3.1 Analysis Context 
The context of this socioeconomic impact analysis involves situations where there are physical 
shortages of groundwater or surface water due to a recurrence of drought of record conditions. 
Anticipated shortages for specific water users may be nonexistent in earlier decades of the planning 
horizon, yet population growth or greater industrial, agricultural or other sector demands in later 
decades may result in greater overall demand, exceeding the existing supplies. Estimated 
socioeconomic impacts measure what would happen if water user groups experience water 
shortages for a period of one year. Actual socioeconomic impacts would likely become larger as 
drought of record conditions persist for periods greater than a single year.   

3.2 IMPLAN Model and Data 
The Input-Output (I-O) model provides a framework to analyze an event like a water shortage 
during a one-year repeat of the drought of record that impacts interdependent economic sectors. 
IMPLAN cloud is used as the primary software for estimating the value-added, jobs, and tax related 
impact measures. IMPLAN is a widely-accepted software model that combines data and analytics to 
empower a greater understanding of different economic impacts utilizing the foundations of I-O 
modeling techniques. This analysis employed regional level models, developed utilizing Regional 
Water Planning Area counties, to determine key economic impacts. IMPLAN was originally 
developed by the U.S. Forestry Service in the 1970’s to model economic activity at varying 
geographic levels. The model is currently maintained by the the IMPLAN Group LLC (implan.com)  
which collects and sells county and state specific data and software.  

IMPLAN currently combines information for 546 IMPLAN industry sectors. For the purpose of this 
socioeconomic impact analysis, all water-intensive industries are consolidated into six water user 
categories (irrigation, livestock, manufacturing, mining, municipal, and steam-electric power). 
Estimates of value-added for a water use category is obtained by summing value-added estimates 
across the relevant IMPLAN sectors associated with that water use category, for which there is 



          
                                                    Region H 
 

13 
 

estimated water use in Texas. A similar approach was followed to estimate  the number of at risk 
jobs as well as tax losses on production and imports. 

IMPLAN categorizes the impact of water shortage events on value-added, jobs, and tax estimates 
into three components: 

• Direct effects representing the initial change in the industry analyzed; 
• Indirect effects that are changes in inter-industry transactions as supplying industries 

respond to reduced demands from the directly affected industries; and, 
• Induced effects that reflect changes in local spending that result from reduced household 

income among employees in the directly and indirectly affected industry sectors. 

3.3 Elasticity of Economic Impacts 
The economic impact of a water need is based on the size of the water need relative to the total 
water demand for each water user group. Smaller water shortages, for example, less than 5 percent, 
are generally anticipated to result in no initial negative economic impact because water users are 
assumed to have a certain amount of flexibility in dealing with small shortages. As a water shortage 
intensifies, however, such flexibility lessens and results in actual and increasing economic losses, 
eventually reaching a representative maximum impact estimate per unit volume of water. To 
account for these characteristics, an elasticity adjustment function is used to estimate impacts for 
the income, tax and job loss measures. Figure 3-1 illustrates this general relationship for the 
adjustment functions. Negative impacts are assumed to begin accruing when the shortage reaches 
the lower bound ‘b1’ (5 percent in Figure 3-1), with impacts then increasing linearly up to the 100 
percent impact level (per unit volume) once the upper bound reaches the ‘b2’ level shortage (40 
percent in Figure 3-1).   

To illustrate this, if the total annual value-added for manufacturing in the region was $2 million and 
the reported annual volume of water used in that industry is 10,000 acre-feet, the estimated 
economic measure of the water shortage would be $200 per acre-foot. The economic impact of the 
shortage would then be estimated using this value-added amount as the maximum impact estimate 
($200 per acre-foot) applied to the anticipated shortage volume and then adjusted by the elasticity 
function. Using the sample elasticity function shown in Figure 3-1, an approximately 22 percent 
shortage in the manufacturing category would indicate an economic impact estimate of 50% of the 
original $200 per acre-foot impact value (i.e., $100 per acre-foot).   

Such adjustments are not required in estimating lost consumer surplus, utility revenue losses, or 
utility tax losses. Estimates of lost consumer surplus rely on utility-specific demand curves with the 
lost consumer surplus estimate calculated based on the relative percentage of the utility’s water 
shortage. Estimated changes in population and school enrollment are indirectly related to the 
elasticity of job losses.  

Assumed values for the lower and upper bounds ‘b1’ and ‘b2’ vary by water use category and are 
presented in Table 3-1.   
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Figure 3-1 Example economic impact elasticity function (as applied to a single water user’s 
shortage)  

 

Table 3-1 Economic impact elasticity function lower and upper bounds 

Water use category Lower bound (b1) Upper bound (b2) 

Irrigation 5% 40% 

Livestock 5% 10% 

Manufacturing 5% 40% 

Mining 5% 40% 

Municipal (non-residential water 
intensive subcategory) 5% 40% 

Steam-electric power  N/A   N/A 

3.4 Analysis Assumptions and Limitations 
The modeling of complex systems requires making many assumptions and acknowledging the 
model’s uncertainty and limitations. This is particularly true when attempting to estimate a wide 
range of socioeconomic impacts over a large geographic area and into future decades. Some of the 
key assumptions and limitations of this methodology include: 

1. The foundation for estimating the socioeconomic impacts of water shortages resulting from a 
drought are the water needs (potential shortages) that were identified by RWPGs as part of the 
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regional water planning process. These needs have some uncertainty associated with them but 
serve as a reasonable basis for evaluating the potential impacts of a drought of record event.  

 
2. All estimated socioeconomic impacts are snapshots for years in which water needs were 

identified (i.e., 2030, 2040, 2050, 2060, 2070, and 2080). The estimates are independent and 
distinct “what if” scenarios for each particular year, and water shortages are assumed to be 
temporary events resulting from a single year recurrence of drought of record conditions. The 
evaluation assumed that no recommended water management strategies are implemented. 
Note that the estimates presented are not cumulative (i.e., summing up expected impacts from 
today up to the decade noted), but are simply snapshots of the estimated annual 
socioeconomic impacts should a drought of record occur in each particular decade based on 
anticipated water supplies and demands for that same decade. 

 
3. Because the overarching context of this analysis is a one-year repeat drought of record, it is 

assumed that water-related utilities and companies would not implement mitigation measures 
or shock absorbers within such a short timeframe. Therefore, estimated impacts to the 
economy in this report may appear higher than if mitigation strategies were implemented in 
the short-term. If faced with drought over a longer timeframe, individual utilities and 
companies might alter their behavior to induce more efficient use of the limited water supplies 
available to them. 

 
4. Input-output models such as IMPLAN rely on a static profile of the structure of the economy as 

it appears today. IMPLAN Input-output analysis is a backward-looking model, as it only reflects 
effects of input industries. This presumes that the relative contributions of all sectors of the 
economy would remain the same, regardless of changes in technology, availability of limited 
resources, and other structural changes to the economy that may occur in the future. Changes 
in water use efficiency will undoubtedly take place in the future as supplies become more 
stressed. Use of the static IMPLAN structure was a significant assumption and simplification 
considering the 50-year time period examined in this analysis. To presume an alternative 
future economic makeup, however, would entail positing many other major assumptions that 
would very likely generate as much or more error.  

 
5. This is not a form of cost-benefit analysis. That approach to evaluating the economic feasibility 

of a specific policy or project employs discounting future benefits and costs to their present 
value dollars using some assumed discount rate. The methodology employed in this effort to 
estimate the economic impacts of future water shortages did not use any discounting methods 
to weigh future costs differently through time.  

 
6. All monetary values originally based upon year 2021 IMPLAN and other sources are reported 

in constant year 2023 dollars to be consistent with the water management strategy 
requirements in the State Water Plan. 
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7. IMPLAN based loss estimates (income-value-added, jobs, and taxes on production and 
imports) are calculated only for those IMPLAN sectors for which the TWDB’s Water Use Survey 
(WUS) data was available and deemed reliable. Every effort is made in the annual WUS effort 
to capture all relevant firms who are significant water users. Lack of response to the WUS, or 
omission of relevant firms, impacts the loss estimates.   

 
8. Impacts are annual estimates. The socioeconomic analysis does not reflect the full extent of 

impacts that might occur as a result of persistent water shortages occurring over an extended 
duration. The drought of record in most regions of Texas lasted several years.   

 
9. Loss in value-added estimates are the primary estimate of the economic impacts within this 

report. One may be tempted to add consumer surplus impacts to obtain an estimate of total 
adverse economic impacts to the region, but the consumer surplus measure represents the 
change to the wellbeing of households (and other water users), not an actual change in the 
flow of dollars through the economy. The two measures (value-added and consumer surplus) 
are both valid impacts but ideally should not be summed. 

 
10. The value-added, jobs, and taxes on production and import impacts include the direct, indirect 

and induced effects to capture backward linkages in the economy described in Section 2.1. 
Population and school enrollment at risk of out-migration also indirectly include such effects 
as they are based on the associated losses in employment. The remaining measures (consumer 
surplus, utility revenue, utility taxes, additional electrical power purchase costs, and potable 
water trucking costs), however, do not include any induced or indirect effects. 

 
11. The majority of impacts estimated in this analysis may be more conservative (i.e., smaller) 

than those that might actually occur under drought of record conditions due to not including 
impacts in the forward linkages in the economy. Input-output models such as IMPLAN only 
capture backward linkages on suppliers (including households that supply labor to directly 
affected industries). While this is a common limitation in this type of economic modeling effort, 
it is important to note that forward linkages on the industries that use the outputs of the 
directly affected industries can also be very important. A good example is impacts on livestock 
operators. Livestock producers tend to suffer substantially during droughts, not because there 
is not enough water for their stock, but because reductions in available pasture and higher 
prices for purchased hay have significant economic effects on their operations. Food 
processors could be in a similar situation if they cannot get the grains or other inputs that they 
need. These effects are not captured in IMPLAN, resulting in conservative impact estimates. 

 
12. The model does not reflect dynamic economic responses to water shortages as they might 

occur, nor does the model reflect economic impacts associated with a recovery from a drought 
of record including:   
a. The likely significant economic rebound to some industries immediately following a 

drought, such as landscaping; 
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b. The cost and time to rebuild liquidated livestock herds (a major capital investment in that 
industry); 

c. Direct impacts on recreational sectors (i.e., stranded docks and reduced tourism); or,  
d. Impacts of negative publicity on Texas’ ability to attract population and business in the 

event that it was not able to provide adequate water supplies for the existing economy.   
 

13. Estimates for at risk losses and the associated population and school enrollment changes may 
exceed what would actually occur. In practice, firms may be hesitant to lay off employees, even 
in difficult economic times. Estimates of potential population and school enrollment changes 
are based on regional evaluations and therefore do not necessarily reflect what might occur on 
a statewide basis. 

 
14. The results must be interpreted carefully. It is the general and relative magnitudes of 

impacts as well as the changes of these impacts over time that should be the focus rather 
than the absolute numbers. Analyses of this type are much better at predicting relative 
percent differences brought about by a shock to a complex system (i.e., a water shortage) than 
the precise size of an impact. To illustrate, assuming that the estimated economic impacts of a 
drought of record on the manufacturing and mining water user categories are $2 and $1 
million, respectively, one should be more confident that the economic impacts on 
manufacturing are twice as large as those on mining and that these impacts will likely be in the 
millions of dollars. But one should have less confidence that the actual total economic impact 
experienced would be $3 million. 

 
15. The methodology does not capture “spillover” effects between regions – or the secondary 

impacts that occur outside of the region where the water shortage is projected to occur.  
 

16. The methodology that the TWDB has developed for estimating the economic impacts of unmet 
water needs, and the assumptions and models used in the analysis, are specifically designed to 
estimate potential economic effects at the regional and county levels. Although it may be 
tempting to add the regional impacts together in an effort to produce a statewide result, the 
TWDB cautions against that approach for a number of reasons. The IMPLAN modeling (and 
corresponding economic multipliers) are all derived from regional models – a statewide model 
of Texas would produce somewhat different multipliers. As noted in point 14 within this 
section, the regional modeling used by TWDB does not capture spillover losses that could 
result in other regions from unmet needs in the Region analyzed, or potential spillover gains if 
decreased production in one region leads to increases in production elsewhere. The assumed 
drought of record may also not occur in every region of Texas at the same time, or to the same 
degree.  
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4 Analysis Results 

This section presents estimates of potential economic impacts that could reasonably be expected in 
the event of water shortages associated with a drought of record and if no recommended water 
management strategies were implemented. Projected economic impacts for the six water use 
categories (irrigation, livestock, manufacturing, mining, municipal, and steam-electric power) are 
reported by decade.  

4.1 Impacts for Irrigation Water Shortages 
Seven of the 15 counties in the Region are projected to experience water shortages in the irrigated 
agriculture water use category for one or more decades within the planning horizon. Estimated 
impacts to this water use category appear in Table 4-1. Note that tax collection impacts were not 
estimated for this water use category. IMPLAN data indicates a negative tax impact (i.e., increased 
tax collections) for the associated production sectors, primarily due to past subsidies from the 
federal government. However, it was not considered realistic to report increasing tax revenues 
during a drought of record. 

Table 4-1 Impacts of water shortages on irrigation 

Impact measure 2030 2040 2050 2060 2070 2080 

Income losses ($ millions)*  $24   $25   $26   $27   $28   $29  

At risk job losses  1,009   1,071   1,176   1,268   1,332   1,394  

* Year 2023 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic 
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000. 

4.2 Impacts for Livestock Water Shortages 
Seven of the 15 counties in the Region are projected to experience water shortages in the livestock 
water use category. Estimated impacts to this water use category appear in Table 4-2.  

Table 4-2 Impacts of water shortages on livestock 

Impact measure 2030 2040 2050 2060 2070 2080 

Income losses ($ millions)*  $163   $187   $192   $196   $198   $199  

At risk job losses  3,600   4,087   4,208   4,287   4,336   4,364  

Tax losses on production and 
imports ($ millions)*  $7   $8   $8   $8   $8   $8  
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* Year 2023 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic 
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000. 

4.3 Impacts of Manufacturing Water Shortages  
Manufacturing water shortages in the Region are projected to occur in six of the 15 counties for at 
least one decade of the planning horizon. Estimated impacts to this water use category appear in 
Table 4-3.   

Table 4-3 Impacts of water shortages on manufacturing 

Impacts measure 2030 2040 2050 2060 2070 2080 

Income losses ($ millions)*  $7,790   $10,380   $14,198   $18,443   $23,615   $30,140  

At risk job losses  39,970   52,086   69,429   88,568   111,743   140,895  

Tax losses on production 
and Imports ($ millions)*  $381   $542   $792   $1,070   $1,411   $1,844  

* Year 2023 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic 
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000. 

4.4 Impacts of Mining Water Shortages 
Eight of the 15 counties in the Region are projected to experience water shortages in the mining 
water use category. Estimated impacts to this water use type appear in Table 4-4. 

Table 4-4 Impacts of water shortages on mining 

Impacts measure 2030 2040 2050 2060 2070 2080 

Income losses ($ millions)*  $1,025   $1,045   $1,066   $1,089   $1,111   $1,135  

At risk job losses  4,994   5,099   5,210   5,337   5,454   5,578  

Tax losses on production and 
Imports ($ millions)*  $117   $119   $120   $122   $124   $126  

* Year 2023 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic 
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000. 

4.5 Impacts for Municipal Water Shortages 
Thirteen of the 15 counties in the Region are projected to experience water shortages in the 
municipal water use category for one or more decades within the planning horizon.  
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Impact estimates were made for two sub-categories within municipal water use: residential and 
non-residential. Non-residential municipal water use includes commercial and institutional users, 
which are further divided into non-water-intensive and water-intensive subsectors including car 
wash, laundry, hospitality, health care, recreation, and education. Lost consumer surplus estimates 
were made only for needs in the residential portion of municipal water use. Available IMPLAN and 
TWDB Water Use Survey data for the non-residential, water-intensive portion of municipal demand 
allowed these sectors to be included in income, jobs, and tax loss impact estimate.  

Trucking cost estimates, calculated for shortages exceeding 80 percent, assumed a fixed, maximum 
cost of $45,500 per acre-foot to transport water for municipal use. The estimated impacts to this 
water use category appear in Table 4-5. 

Table 4-5 Impacts of water shortages on municipal water users 

Impacts measure 2030 2040 2050 2060 2070 2080 

Income losses1 ($ millions)*  $917   $2,253   $2,693   $3,017   $3,258   $3,559  

At risk job losses1  10,056   24,693   29,512   33,069   35,712   39,012  

Tax losses on production 
and imports1 ($ millions)*  $35   $87   $104   $116   $126   $137  

Trucking costs ($ millions)*  $12   $13   $14   $14   $19   $32  

Utility revenue losses 
($ millions)*  $894   $1,596   $1,869   $2,071   $2,244   $2,423  

Utility tax revenue losses 
($ millions)*  $17   $31   $36   $39   $43   $46  

1 Estimates apply to the water-intensive portion of non-residential municipal water use. 
* Year 2023 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic 
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000. 

4.6 Impacts of Steam-Electric Power Water Shortages 
Three of the 15 counties in the Region are projected to experience water shortages in the steam-
electric water category. Estimated impacts to this water use category appear in Table 4-6.   

Note that estimated economic impacts to steam-electric power water users: 

• Are reflected as an income loss proxy in the form of estimated additional purchasing costs 
for power from the electrical grid to replace power that could not be generated due to a 
shortage; 

• Do not include estimates of impacts on jobs. Because of the unique conditions of power 
generators during drought conditions and lack of relevant data, it was assumed that the 
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industry would retain, perhaps relocating or repurposing, their existing staff in order to 
manage their ongoing operations through a severe drought.   

• Do not presume a decline in tax collections. Associated tax collections, in fact, would likely 
increase under drought conditions since, historically, the demand for electricity increases 
during times of drought, thereby increasing taxes collected on the additional sales of power.   

Table 4-6 Impacts of water shortages on steam-electric power 

Impacts measure 2030 2040 2050 2060 2070 2080 

Income Losses ($ millions)*  $882   $892   $899   $904   $906   $909  

* Year 2023 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic 
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000. 

4.7 Regional Social Impacts 
Projected changes in population, based upon several factors (household size, population, and job 
loss estimates), as well as the accompanying change in school enrollment, were also estimated and 
are summarized in Table 4-7.   

Table 4-7 Region-wide social impacts of water shortages 

Impacts measure 2030 2040 2050 2060 2070 2080 

Consumer surplus losses  
($ millions)*  $181   $557   $691   $863   $1,075   $1,280  

At risk population out-
migration  8,539   12,463   15,686   18,978   22,708   27,386  

At risk school enrollment 
losses  1,558   2,275   2,863   3,464   4,144   4,998  

* Year 2023 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic 
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000. 
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Addendum to Socioeconomic Impact Analysis for the 2026 Regional Water 
Plans 

After the release of the socioeconomic impact analysis regional reports, the TWDB determined that a 
portion of the multi-faceted socio-economic impact estimates likely include upwardly biased impact results. 
It appears that the baseline value-added per acre-foot, used to determine the ϐinal drought degree adjusted 
impact estimates, may be inϐlated for the manufacturing water use sector. A similar conclusion applies for 
the estimates for jobs at risk and tax collections within that sector since all three measures rely upon a 
similar calculation procedure and required datasets. 
 
Initial estimates for the value-added per acre-foot of water use are obtained using IMPLAN data coupled 
with TWDB Water Use Survey data. These calculations are limited to production subsectors (4-digit NAICS 
codes) for which TWDB Water Use Survey data was available and deemed reliable. These value-added 
estimates are adjusted downward, if necessary, to better correspond to the footprint of the data collected in 
the Water Use Survey. This is done to better match the productivity estimate from IMPLAN with the 
quantitative estimate of the water used to produce that output. The adjustment process involves using the 
proportion of the number of ϐirms surveyed in the Water Use Survey versus the number of ϐirms in the U.S. 
Census County Business Pattern data, limited to those ϐirms with more than 50 employees. This approach 
assumes that the Water Use Survey captures water use from the larger water users in the state for the 
manufacturing sector. 

 
Historically, this methodology has served the socio-economic impact estimation effort well, yet several 
factors have combined to result in likely upwardly biased estimates during this cycle that include: 

 Adherence to the usual 5-year increment to access baseline IMPLAN value-added estimates 
prompted use of year 2021 data, a year with signiϐicant economic impacts as well as data collection 
issues prompted by the COVID pandemic, and 

 Increased data suppression (reduced geographic data coverage) within the U.S. Census County 
Business Pattern Employment Data 
 

This addendum is to make consumers of this analysis aware of the potentially skewed results for the 
manufacturing sector. Factors that are at play in this likely overestimated impact include: abnormal data 
collection results accompanying the COVID pandemic resulting in much higher than normal impact 
estimates for this water use sector, and reality-check values for the value-added per acre-foot of water that 
are almost non-existent within the research literature. The few research-based values that do exist, 
however, apply for periods ten or more years ago and/or foreign countries. Neither of these sources are 
deemed as being reliable for determining a reasonable upper bound or reliable estimate for this unique 
impact measure. The net effect is believed to overstate large projected income losses, jobs at risk, and tax 
collections within the manufacturing sector. This likely impacts a number of the sixteen planning regions 
but cannot be conclusively determined prior to planning groups needing to adopt their ϐinal regional water 
plans.  
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