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PREFACE

In 1997, the 75th Texas Legislature passed Senate Bill One, legislation designed to address Texas water
issues. Senate Bill One put in place a grass-roots regional process to plan for the future water needs of
all Texans. To implement this process, the Texas Water Development Board created 16 regional water
planning groups across the state and established regulations governing regional planning efforts. This
plan presents the results of this process for the Region F Water Planning Area that represents 32
counties in West Texas.

In accordance with the State planning guidelines, the regional water plan includes eleven specific
chapters. In addition to the eleven required sections, this report also includes appendices providing
more detailed information on the planning efforts. The elements contained in this plan meet Texas
Water Development Board regional planning requirements and guidelines.

The 2026 Region F Water Plan represents the culmination of five years of working tegether with the
regional water planning group (RWPG), regional and local water providers, andhthe public. As you read
this water plan, the RWPG would like you to keep in mind the following points:

e The 2026 Region F Water Plan presents a comprehensive overviéw of the water supply issues in
the region. It does not predict or forecast future droughts or floods.

e This planis a living document that will change as new dataybecome available that better
represent the demands on our water resources, availablésupplies from these resources, and the
water supply projects that are being pursued.

e The report presents planning level analysés of the recommended water management strategies.
Additional engineering studies and design,will be needed prior to the implementation of the
strategies.

e The specific surpluses and needs shown in the plan should be treated with caution because their
development requires certain‘assumptions that may or may not come to fruition.

e The RWPG has no authority to regulate water supplies or implement water management
strategies. The identified'water management strategies are assumed to be implemented by the
respective water Gser.
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2026 REGION F PLAN. LIST OF ACROYNMS.

Acronym

Name

Meaning

ASR

Aquifer Storage and Recovery

Aquifer storage and recovery (ASR) is the storage of
water in a suitable aquifer through a well during
times when water is available, and the recovery of
water from the same aquifer during times when it is
needed.

BCWID

Brown County Water Improvement District
Number One

Owns and operates Lake Brownwood. Whelesale
water provider in Brown and Colemah*Counties.

CRMWD

Colorado River Municipal Water District

Water district that owns and operates 3'major
reservoirs and several well fields.\CRMWD is the
largest water supplier in Region F and is the political
subdivision for the Region,F RWPG"

DFC

Desired Future Condition

Criteria for which is Gsed to define the amount of
available groundwater frem an aquifer.

GAM

Groundwater Availability Model

Numerical groundwater flow model. GAMs are used
to determine the aquifer response to pumping
scenarios. Theseare the preferred models to assess
groundwater ayailability.

GCD

Groundwater Conservation District

Generic.term for all or individual state recognized
Districts that oversee the groundwater resources
within'a specified political boundary.

GMA

Groundwater Management Area

Sixteen GMAs in Texas. Tasked by the Legislature to
define the desired future conditions for major and
minor aquifers within the GMA.

gpcd

Gallons per capita per day

Unit of measure that accounts for water use in the
number of gallons a person uses each day.

MAG

Modeled Available Groundwater

The MAG is the amount of groundwater that can be
permitted by a GCD on an annual basis. It is
determined by the TWDB based on the DFC
approved by the GMA. Once the MAG is established,
this value must be used as the available
groundwater in regional water planning.

MWP

Major, Water Provider

A water user group or a wholesale water provider of
particular significance to the region's water supply
as determined by the regional water planning group.

PGMA

Priority Groundwater Management Area

A PGMA is an area designated and delineated by
TCEQ that is experiencing or expected to experience,
critical groundwater problems. If a study area is
designated as a PGMA, TCEQ will make a specific
recommendation on groundwater conservation
district creation.

RWPG

Regional Water Planning Group

The generic term for the planning groups that
oversee the regional water plan development in
each respective region in the State of Texas

SB1

Senate Bill One

Legislation passed by the 75th Texas Legislature that
is the basis for the current regional water planning
process.

TCEQ

Texas Commission on Environmental Quality

Agency charged with oversight of Texas surface
water rights and WAM program.
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Acronym

Name

Meaning

TMDL

Total Maximum Daily Load

A Total Maximum Daily Load (TMDL) is a regulatory
term in the U.S. Clean Water Act, describing a plan
for restoring impaired waters that identifies the
maximum amount of a pollutant that a body of
water can receive while still meeting water quality
standards.

TWDB

Texas Water Development Board

Texas Agency charged with oversight of regional
water plan development and oversight ofiGCDs

UCRA

Upper Colorado River Authority

Owner of water rights in O.C. Fisher Réservoir.and
Mountain Creek Lake. Designated WWPR,

WAM

Water Availability Model

Computer model of a river watershed that evaluates
surface water availability based onTexas water
rights.

WMS

Water Management Strategy

Strategies available to,RWPG to meet water needs
identified in the regionalywater plan.

WUG

Water User Group

A group thatdses water. Six major types of WUGs:
municipalpmanufacturing, mining, steam electric
power drrigationiand livestock.

WWP

Wholesale Water Provider

Entity.that has/or is expected to have contracts to
séll 1,000 ac-ft./yr. or more of wholesale water.
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EXECUTIVE SUMMARY

In 1997, the state of Texas began a comprehensive water planning and management effort using a
“bottom up” approach to ensure that the water needs of all Texans are met. This process results in 16
unique regional water plans that are compiled into the State Water Plan. Since this planning effort
began there have been five State Water Plans developed. This report presents the Region F Water Plan
developed in the sixth round of the regional water planning process. Region F includes 32 counties in
West Texas, as show in Figure ES- 1.

The 2026 Region F Water Plan consists of 10 chapters that identify the water needs in the regiofirand
then maps out a path to conserve water supplies, meet future water supply needs, and respend to
future droughts. Associated data necessary in developing the plan is included in several appendices: All
of the TWDB rules, guidance, and regulations were followed and compliance with them, is documented
in Appendix A. The plan’s required database (DB27) reports can be accessed throughthe TWDB
Database Reports application at https://www3.twdb.texas.gov/apps/SARA/reports/list and following
the steps below.

1. Enter 2026 Regional Water Plan’ into the “Report Name” field tofilter to all DB27 reports
associated with the 2026 Regional Water Plans

2. Click on the report name hyperlink to load the desired report

3. Enter the planning region letter parameter, click view report

The tables available for access in DB27 are listed below.

1. WUG Population

2. WUG Water Demand

3. Source Availability

4. WUG Existing Water Supply

5. WUG Needs/Surplus

6. WUG Second-Tier Identified Water Need

7. WUG Data Comparison to 2022, RWP

8. Source Data Comparison to 2021 RWP

9. WUG Unmet Needs

10. Recommended WUG WateriManagement Strategies

11. Recommended Projects Associated with Water Management Strategies
12. Alternative WG Water Management Strategies

13. AlternativésProjects’Associated with Water Management Strategies

14. WUG Management Supply Factor

15. Reecommended water Management Strategy Supply Associated with a new or amended IBT

Permit

16. WUG Recommended WMS Supply Associated with a new or amended IBT Permit and Total
Recommended conservation WMS Supply

17. Sponsored Recommended WMS Supplies Unallocated to WUGs

18.”" MWP Existing sales and Transfers

19. MWP WMS Summary

The 2026 Region F Initially Prepared Water Plan was developed under the direction of the Region F
Water Planning Group and adopted by the planning group on February 20, 2025. This report presents
the results of a five-year planning effort to develop a plan for water supply for the region through 2080.

ES-1|2026 REGION F WATER PLAN


https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww3.twdb.texas.gov%2Fapps%2FSARA%2Freports%2Flist&data=05%7C02%7CKeeley.Kirksey%40freese.com%7Ca6bfa5292aea4955175208dd45fbed6b%7C191657eabcff43859d04659ef9cee515%7C0%7C0%7C638743670494677336%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=uH7KcSFBgM3vS3bwIJ35Dh0WjRD4tGUtNFbS4EuPRWM%3D&reserved=0

Figure ES- 1
Region F Area Map
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ES.1 Key Findings

The Region F Water Plan projects population and water demands over a fifty-year planning horizon and
seeks to identify possible strategies to avoid potential water shortages in the region. Due to drought in
the Colorado River Basin, the'estimated surface water availability has declined from previous estimates.
A new drought of recordiin the Rio Grande basin resulted in further decreases of surface water supplies
for the region. Thisihas'resulted in the development of other supplies and reduced reliance on surface
water in thesfegion. For some areas, the only source of water is groundwater. Continued and increased
demandsdnigroundwater affect the long-term availability of many Region F aquifers. Groundwater
availability remained very similar to the availability in the 2021 Water Plan. There continues to be areas
with insufficient surface water and groundwater. Also, water quality is significant concern in the region
for'both'surface water and groundwater sources. As entities continue to stress existing water sources,
the,impacts to quality will increase and the usability of the water will decline. To address this concern,
there’are several advanced treatment strategies recommended in the region. Irrigation continues to be
largest user of water in Region F, but the ability to fully meet this demand during drought is limited.
Irrigation conservation provides for some of the need but there is still a regional unmet need of 14,674
acre-feet pear year by 2080. The increased mining activities in the region has had multiple impacts to
water demands, including spurring population growth and economic activities in both rural and urban
communities, which increase associated water demands. As the region looks to meet its projected
needs, conservation, additional groundwater development, and advanced treatment will become
greater integral components of the region’s water supplies.

ES-2|2026 REGION F WATER PLAN



ES.2 Current Water Needs and Supplies in Region F

As of the 2020 census, the population of Region F was 694,245. Almost 80 percent of the people in
Region F live in urban areas or small- to moderate-sized rural communities. Three counties, Midland,
Ector and Tom Green, account for more than half of the region’s population. These counties contain the
cities of Midland, Odessa and San Angelo, respectively. The Permian and Delaware Basin portions of
Region F are experiencing a population increase due to interest in the exploration and production of oil.
Because the TWDB population methodology is based on historical growth rates and not economic
drivers, population growth is shown to continue throughout the planning horizon despite a reductionin
mining demands beginning in 2040. Mining demands may continue as technology improves to make
more resources recoverable, the region may diversify its economy overtime, or the populatiGn.maywnot
grow as projected by TWDB. This should continue to be monitored and updated in future planning
cycles.

2.1.1 Physical Setting

Most of Region F is located in the upper portion of the Colorado Basin and insthe Pecos portion of the
Rio Grande Basin. A small portion of the region is in the Brazos Basin. Figlre ES-11. shows the major
streams in Region F. Precipitation increases from west to east across the regionsas does the average
runoff. Evaporation increases from southeast to northwest. The patterns of rainfall, runoff, and
evaporation result in more abundant water supplies in the eastern portion‘of the region.

Region F includes 17 major water supply reservoirs that provide mast of the region’s surface water
supply. Four major aquifers and ten minor aquifers provide groufidwater supplies to Region F. Springs
have historically played an important role in water supply; however, over time most of the springs have
greatly diminished and only contribute to water supplyiifi specific locations.

ES.2.1 Current Sources of Water

The Region F surface water supplies are associated primarily with major reservoirs. Region F does not
import a significant amount of surface waterifrom outside the region. However, Region F exports
surface water to the cities of Sweetwater and Abilene, both in the Brazos G Region. The City of
Sweetwater owns and operates Qak Creek Reservoir in Region F. The City of Abilene has a contract to
purchase water out of O.H. Ivie Reservoir in Region F. Surface water supplies have historically been an
important source of water for municipal use and is the primary source for many communities.

Region F has 16 Groundwater Cofiservation Districts (GCDs) that oversee the use of water from the
aquifers in the region.“Twelve of these GCDs formed an alliance known as the West Texas Regional
Groundwater Allianee,thatfpromotes conservation, preservation, and beneficial use of water in Region F.

ES.2.2 Water Providers in Region F

Water providers in‘Region F are classified by use type and can be grouped into municipal and non-
municipalhwatenusers. Non-municipal water users are aggregated by county and include irrigation,
livestock, manufacturing, mining, and steam electric power. Municipal water user groups are defined by
water Utilities that provide 100 acre-feet per year or more to retail customers. A major water provider is
an‘entity that provides a significant amount of water in the region. In Region F, there are 95 municipal
water user groups and five major water providers. The major water providers include the Colorado
River Municipal Water District, Brown County Water Improvement District Number 1, Midland, Odessa,
and San Angelo.
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ES.3 Projected Need for Water

ES.3.1 Population Projections
The population of Region F as shown on Table ES- 1 is projected to grow from 762,985 in the year 2030

to 1,074,918 in 2080, which equates to an average growth rate of 0.70 percent per year. The population
projections were developed by the Texas Water Development Board (TWDB). The relative distribution
of population in Region F is expected to remain stable throughout the planning period. All but three of
the counties are generally rural counties and are expected to remain so into the future. The distribution
of the projected population by county and city is discussed in Chapter 2. Figure ES- 2 shows the histoxical

and projected population for Region F.

Table ES- 1
Region F Population Projections

Population Projections 2030 2040 2050 2060 207 2
Region F Total 762,985 | 834,344 | 901,689 | 955,743 | 1,013,398/ 1,074,918

Figure ES- 2
Historical and Projected Population in Region F
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ES.3.2 Demand Projections
Table ES=2)shows the projected demands for water by category of use in Region F. The total historical

wateriuse was about 811,000 acre-feet in the year 2021 and is projected to be 859,746 acre-feet in
20307 Irrigated agriculture is the largest water use category in Region F throughout the planning
horizon, accounting for approximately 54 percent of the projected water use in 2030. While the
demand projections do not decline over the planning period, it is possible that some irrigation water use
will be converted to other use types as the need for water increases.

Mining is a significant water user in early decades but is projected to decline over time as oil and gas
deposits are fully developed. Municipal water use is also a major water use category and is projected to
grow over time, as the population increases, and eventually be the second largest use category.
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Manufacturing, livestock, and steam electric power are relatively small use categories In Region F over
the planning horizon and are expected to remain steady over the planning period.

Figure ES- 3
Projected Water Demand in Region F by Use Category
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Table'ES- 2
Water Demands by Use Type (acre-feet per year
Use Category 2030 2050 2060 2070 2080
Municipal 141,387 153,631 166,113 175,942 186,455 197,714
Manufacturing 14,276 14,802 15,347 15,913 16,500 17,109
Irrigation 460,341 460,341 460,341 460,341 460,341 460,341
Steam Electric 15,798 15,798 15,798 15,798 15,798 15,798
Mining 216,716 217,652 207,969 187,463 159,337 134,865
Livestock 11,228 11,228 11,228 11,228 11,228 11,228
Region F Total 859,746 873,452 876,796 866,685 849,659 837,055
ES.3.3 Water Supply Analysis

As required by TWDB rules, the available surface water supplies are derived from Water Availability
ModelsqWAMs), Full Authorization Run (Run 3). The WAMs were developed by the Texas Commission
on Environmental Quality (TCEQ). Three WAMs are available in Region F: (a) the Colorado WAM, which
coverssmost of the central and eastern portions of the region, (b) the Rio Grande WAM, which covers
the Pecos Basin, and (c) the Brazos WAM. The WAMs allocate water based on priority without regard to
geographic location, agreements between water right holders, or type of use. As a result, the Colorado
WAM significantly underestimates the total surface water supply in Region F as currently operated.

Groundwater provides most of the irrigation water used in the region, as well as a significant portion of
the water used for municipal and other purposes. Groundwater is primarily found in four major and ten
minor aquifers that vary in quantity and quality (Figure ES- 4 and Figure ES- 5). Total groundwater supply
is determined using the Modeled Available Groundwater (MAG) value as determined by the TWDB.
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Figure ES- 4
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The total amount of water available in Region F is approximately 1.3 million acre-feet per year as shown
on Figure ES- 6. This includes over 1.1 million acre-feet of groundwater. However, not all the water
supplies in the region are currently available and connected to users. Water supply may be limited by
the yield of reservoirs, well field capacity, aquifer characteristics, water quality, water rights, permits,
contracts, regulatory restrictions, raw water delivery infrastructure or water treatment capacity. Table
ES- 3 shows the supplies available to water users by use type. The total amount of water currently
available to users in Region F is greater than 827,000 acre-feet per year in 2030 and over 739,000 acre-

feet per year by 2080.

Figure ES- 6
Water Availability by Source Type - \
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Table ES- 3
Existing Supplies by Use Type (acre-feet per year)

Existing SuppliA 2030 2040 2050 2060 2070 2080
Irrigation 449,904 437,440 434,079 432,726 432,651 432,707
Manufacturing 15,193 15,538 15,869 16,265 16,733 17,230
Mining 196,057 195,537 187,209 170,616 147,335 126,237
Munigipal 147,286 152,412 151,685 148,560 146,958 144,939
Steam Electric 8,934 8,741 8,491 8,209 8,027 7,858
Livestock 11,212 11,199 11,191 11,186 11,182 11,178
Region F Total 828,586 820,867 808,524 787,562 762,886 740,149
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ES.3.4 Comparison of Supply and Demand

Figure ES- 7 illustrates a comparison of the available water supply to Region F and projected demands.
Table ES- 4 shows the needs by water use type. With a projected 2080 demand of over 837,000 acre-
feet per year and declining water supplies, Region F has a projected regional shortage of nearly 100,000
acre-feet per year by 2080. Most of this need is associated with municipal water use, which some users
rely heavily on surface water supplies. The subordination strategy that better reflects current operations
in the Colorado River Basin will meet some of the municipal water need but not all of it.

Irrigation, mining, and steam electric power are the other use categories with needs greater than 5000
acre-feet per year. Irrigation and mining needs are mainly due to limitations in groundwater availability;
while the projected steam electric power needs are associated with limitations of the WAM and current
unmet needs of Major Water Providers (MWP) that will be met with strategies.

Figure ES- 7
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Table ES- 4
Needs by Use Type (acre-feet per year)
Need e NS 2030 2040 2050 2060 2070 2080
Municipal (8,815) (12,384) (21,413) (29,960) (40,081) (53,366)
Manufactufing (106) (287) (501) (671) (790) (902)
Irrigation (10,564) (22,968) (26,262) (27,615) (27,690) (27,634)
SteamiElectricPower (6,864) (7,057) (7,307) (7,589) (7,771) (7,940)
Mining (20,660) (22,117) (20,762) (16,848) (12,239) (9,872)
Livestock (74) (87) (95) (100) (104) (108)
Region F Total (8,815) (12,384) (21,413) (29,960) (40,081) (53,366)
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ES.3.5 Socio-Economic Impact of Not Meeting Projected Water Needs

According to the comparison of supply and demand, Region F could face significant shortages in water
supply over the planning period for some water users. To assess the potential socio-economic impacts
of these shortages, the TWDB will conduct an evaluation of failing to meet the projected water needs in
Region F after the publication of the initially prepared plan (IPP) and will be included in the final plan.
The TWDB’s analysis calculated the impacts of a severe drought occurring in a single year at each
decadal period in Region F. The findings of this study are summarized below:

e With the projected shortages, the region’s projected 2030 population would be reduced by
approximately [To be updated in Final Plan] percent.

e The region may experience [To be updated in Final Plan] percent reduction in employment in'2030.
The mining sector accounts for [To be updated in Final Plan] percent of these jobs lossesiin 2030.

e The region’s projected annual income in 2030 would be reduced by $[To be updated in Final Plan]
billion, approximately [To be updated in Final Plan] percent of which is within thesmining.inhdustry.
This represents nearly [To be updated in Final Plan] percent of the region’s current income.

e Economic impacts decline over time as the projected needs decrease. [To be updated in Final Plan]

ES.4 Identification and Selection of Water Management Strategies

The Region F Water Planning Group identified and evaluated a wideywariety/of potentially feasible water
management strategies in developing this plan. Water supply availability, costs and environmental
impacts were determined for conservation and reuse efforts;,the cennection of existing supplies, and
the development of new supplies.

As required by the TWDB regulations, the evaluation of water management strategies was an equitable
comparison of all feasible strategies and considered the fellowing factors:

e Evaluation of quantity, reliability, and cost of water diverted and treated

e Environmental factors

e Impacts to agricultural and natural resources including impacts of moving water from rural and
agricultural areas

e Impacts on key parameters of water quality

e Impacts on other water resources including other water management strategies

e Other factors as deemed relevant by the RWPG

ES.4.1 Water Conseryvation

The Region F Water Planning Group considered three major categories of water conservation:
municipal, mining, and irrigation. Overall, it is estimated that over 67,000 acre-feet of water could be
conservedfannually,by 2080 in Region F.

Municipalwater conservation is recommended for all individual municipal water user groups and
county-other groups that have a shortage. The total water savings from municipal conservation is
estimated to be over 2,800 acre-feet per year in 2030 and is projected to grow to over 4,300 acre-feet
periyear by 2080. It also places less demand on limited water sources for municipal water users with
enough supplies.

The recommended water conservation activities for municipal water users in Region F are:

e Education and outreach programs,

e Reduction of unaccounted for water through water audits and leak repair,
e Water rate structures that discourage water waste,

e Ordinances prohibiting the waste of water
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e landscape ordinances (for entities >20,000), and
e Time of day watering limits (for entities >20,000).

The two other conservation strategies, irrigation and mining conservation, provide nearly 30,800 acre-
feet of water savings in 2030 and is projected to increase to 62,700 acre-feet by 2080. The irrigation
conservation activities evaluated as part of this plan focus on efficient irrigation practices. Mining
conservation focuses on the treatment and reuse of flowback water from fracking operations.

ES.4.2 Water Management Strategies

In addition to conservation, subordination of surface water in the Colorado River Basin and groundwater
development are two of the major strategies in Region F. The subordination strategy, which was
developed in conjunction with the Lower Colorado Region (Region K), reserves nearly 52,200 acre-feet
of surface water for use in Region F in 2080. New groundwater development projects plannedih Region
F will provide approximately 26,000 acre-feet of additional reliable supply in 2030, increasing to nearly
47,000 acre-feet of supply in 2080. This strategy is recommended for both smallegisers as\well as major
water providers. Figure ES- 8 shows the supplies from water management strategies’by type for 2030
and 2080.

Table ES- 5 lists recommended water management strategies for Region’F. “In total, the Region F plan
includes recommended water management strategies to develop or{resérve over 215,000 acre-feet per
year of additional supplies by 2080, including new well fields, reus€jjnew, or'additional treatment, and
voluntary redistribution. Alternative water management stratégies‘aresincluded in summary Table ES- 6.

Figure ES- 8
Distribution of Supplies from Recommended Water Management Strategies
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Table ES- 5
Recommended Water Management Strategies

First Total Yield Last
. Expected . Dc?cade Dt-acade
Entity County Used Online Capital Cost Unit Cost 2030 2040 2050 060 2070 2080 Unit Cost
($/ac- ($/ac-
ft/yr) ft/yr)
Brush Control
BCWID Multiple 2030 30 $470 400 400 400 400 400 400 $470
San Angelo Multiple 2030 30 $600 90 90 90 90 90 90 $600
Develop Dockum Aquifer Supplies G v
Kermit | Winkler | 2080 | $1,460,000 | $480 | 0 0| 0| 0| 0| 250 | $68
Develop Edwards-Trinity Plateau Alluvium Aquifer Supplies
Sterling City | sterling | 2050 | $16,804,000 |  $1,542 | 0 0| 875 | 875 | 875 | 875 | $191
Develop Edwards-Trinity Plateau Aquifer Supplies \
County-Other Andrews 2030 $3,441,000 $306 934 934 934 934 934 934 $47
Livestock Andrews 2030 $1,018,000 $759 108 108 108 108 108 108 $93
Junction Kimble 2040 $7,185,000 $1,557 0 370 370 370 370 370 $192
Pecos County WCID #1 | Pecos 2030 | $16,029,000 $3)063 560 560 560 560 560 560 $1,048
Balmorhea Reeves 2040 $6,413,000 $4,573 0 110 110 110 110 110 $473
Madera Valley WSC Reeves 2040 | $15,482,000 $3,817 0 333 333 333 333 333 $547
Develop Ellenberger San Saba Aquifer Supplies
Manufacturing | Kimble 2030 | $727,000,]  $1,900 | 30 | 30 | 30 | 30 | 30 | 30 | $200
Develop Lipan Aquifer Supplies
UCRA | Tom Green 2040 | $13,550,000 | $313 | o]/ 5000]| 5000] 5000]| 5000  5000] $123
Develop Ogallala Aquifer Supplies
Borden County Water
System Dawson 2060 | , $24,325,000 | $14,127 0 0 0 22 71 134 $1,358
Greenwood Water Midland 2030 | $13,923,000 $1,891 | 2,420 2,420 2,420 | 2,420 2,420 2,420 $1,486
Develop Pecos Valley Aquifer Supplies®
Pecos | Reeves 2040 | $69,404,000 | $638 | o] 8960| 8960| 8960| 8960| 8960 | $93
Dredging River Intake .
Junction | Kimb/® | 2040 | $10,439,000 | 52,936 | 0| 250 | 250 | 250 | 250 | 250 | S0
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First Total Yield Last
. Expected . Dt?cade D(?cade
Entity County Used Online Capital Cost Unit Cost 2030 2040 2050 20 20 2080 Unit Cost
($/ac- ($/ac-
ft/yr) ft/yr)

Groundwater Strategies A_[
Borden County Water | . con 2060 | $24,325,000 |  $14,127 0 0 0 22 71 134 $1,358
System
CRMWD w?rrlfl’er 2030 | $299,500,000 $1,224 | 21,480 20,412 19,319 18,398 17,523 16,735 $245
County-Other Midland 2030 | $136,737,000 $5,531 234 15401 1,401 1,401 1,401 1,401 $5,743
Increased Runoff Strategies
UCRA Tom Green 2040 $178,000 | $1,300 | 0 10 10 | 10 10 10 $100
Irrigation Conservation - Q‘
Irrigation Andrews 2030 $1,616,000 $32 878 1,756 1,756 1,756 1,756 1,756 SO
Irrigation Borden 2030 $230,000 $32 125 250 250 250 250 250 SO
Irrigation Brown 2030 $566,000 $32 384 615 615 615 615 615 SO
Irrigation Coke 2030 $68,000 S32 31 62 74 74 74 74 SO
Irrigation Coleman 2030 $39,000 $32 21 42 42 42 42 42 S0
Irrigation Concho 2030 $526,000 S32 260 520 572 572 572 572 SO
Irrigation Crockett 2030 $11,000 S32 4 8 12 12 12 12 SO
Irrigation Ector 2030 $104,000 $32 38 75 113 113 113 113 SO
Irrigation Glasscock 2030 $14,598,000 S32 1,737 1,737 1,737 1,737 1,737 1,737 SO
Irrigation Howard 2030 $516,000 $32 255 510 561 561 561 561 S0
Irrigation Irion 2030 $145,000 $32 53 105 158 158 158 158 SO
Irrigation Kimble 2030 $287,000 $32 130 260 312 312 312 312 SO
Irrigation Martin 2030 $4,545,000 $32 1,647 3,293 4,940 4,940 4,940 4,940 SO
Irrigation Mason 2030 $663,000 $32 240 480 721 721 721 721 S0
Irrigation McCulloch 2030 $286,000 $32 104 207 311 311 311 311 SO
Irrigation Menard 2030 $478,000 $32 173 347 520 520 520 520 SO
Irrigation Midland 2030 $2,483,000 $32 900 1,800 2,699 2,699 2,699 2,699 SO
Irrigation Mitchell 2030 $239,200 $32 260 260 260 260 260 260 SO
Irrigation Pecos 2030 $18,999,000 $32 6,884 13,767 20,651 20,651 20,651 20,651 SO
Irrigation Reagan 2030 $2,967,000 $32 1,075 2,150 3,225 3,225 3,225 3,225 S0
Irrigation Reeves 2030 $8,284,000 $32 3,001 6,003 9,004 9,004 9,004 9,004 SO
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First Total Yield Last
. Expected . Dt?cade D(?cade
Entity County Used Online Capital Cost Unit Cost 2030 2040 2050 20 20 2080 Unit Cost
($/ac- ($/ac-
ft/yr) - ft/yr)

Irrigation Runnels 2030 $388,000 $32 176 352 422 422 422 422 SO
Irrigation Schleicher 2030 $111,000 $32 101 121 121 121 121 121 SO
Irrigation Scurry 2030 $835,000 $32 349 698 908 908 908 908 SO
Irrigation Sterling 2030 $118,000 $32 43 86 128 128 128 128 SO
Irrigation Sutton 2030 $155,000 $32 56 112 168 168 168 168 S0
Irrigation Tom Green 2030 $5,476,000 $32 2,480 4,960 5,952 5,952 5,952 5,952 SO
Irrigation Upton 2030 $1,162,000 $32 421 842 1,263 1,263 1,263 1,263 S0
Irrigation Ward 2030 $598,000 $32 217 433 650 650 650 650 SO
Irrigation Winkler 2030 $423,000 $32 153 307 460 460 460 460 SO
Mining Conservation (Recycling) \w
Mining Andrews 2030 $4,840,000 $632 242 242 222 182 128 81 S0
Mining Borden 2030 $2,340,000 $632 117 117 107 88 62 39 SO
Mining Coke 2030 $40,000 S632 2 2 2 2 2 2 SO
Mining Crane 2030 $420,000 $632 21 21 21 21 1 1 SO
Mining Crockett 2030 $8,460,000 S632 423 423 78 63 45 28 S0
Mining Ector 2030 $480,000 $632 24 24 22 18 12 8 S0
Mining Glasscock 2030 $9,580,000 $632 479 479 439 359 253 160 SO
Mining Howard 2030 $8,540,000 $632 427 427 391 320 226 142 SO
Mining Irion 2030 $12,300,000 $632 615 615 563 92 65 41 SO
Mining Loving 2030 $13,840,000 $632 692 692 692 692 692 692 S0
Mining Martin 2030 $11,480,000 $632 574 574 526 143 101 64 SO
Mining Midland 2030 $10,160,000 $632 508 508 466 381 90 56 SO
Mining Mitchell 2030 $300,000 $632 15 15 14 12 8 5 SO
Mining Pecos 2030 $18,620,000 $632 931 931 931 931 186 186 S0
Mining Reagan 2030 $13,720,000 $632 686 686 628 171 121 76 SO
Mining Reeves 2030 $40,340,000 $632 2,017 2,017 2,017 2,017 2,017 2,017 SO
Mining Schleicher 2030 $2,960,000 $632 148 148 136 111 78 49 SO
Mining Scurry 2030 $360,000 $632 18 18 16 13 9 6 SO
Mining Sterling 2030 $2,100,000 $632 105 105 97 79 56 35 S0
Mining Sutton 2030 $20,000 $632 1 1 1 1 1 1 S0
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First Total Yield Last
. Expected . Dt?cade D(?cade
Entity County Used Online Capital Cost Unit Cost 2030 2040 2050 20 20 2080 Unit Cost
($/ac- ($/ac-
ft/yr) - ft/yr)

Mining Tom Green 2030 $680,000 $632 34 34 3% 26 18 11 SO
Mining Upton 2030 $3,660,000 $632 183 183 168 137 97 61 S0
Mining Ward 2030 $4,540,000 $632 227 227 227 227 227 227 SO
Mining Winkler 2030 $2,260,000 $632 113 113 113 113 113 113 SO
Municipal Conservation L\ .
Andrews Andrews 2030 S0 $1,098 49 60 109 127 147 169 $662
County-Other Andrews 2030 SO $824 22 29 38 47 56 80 $712
Borden County Water | o ion 2030 $0 $5,354 i 1 1 1 1 2 $2,812
System
Bangs Brown 2030 SO $1,379 9 9 9 9 9 9 $1,369
Coleman County SUD Brown 2030 SO $1,384 8 8 8 7 7 7 $1,480
Brookesmith SUD Brown 2030 S0 5877 20 21 21 21 21 21 $853
Brownwood Brown 2030 SO $1,087 61 90 90 90 90 91 $852
Early Brown 2030 SO S1,321 10 10 10 11 11 11 $1,313
Zephyr WSC Brown 2030 SO S1,272 12 13 13 13 13 13 $1,266
Bronte Coke 2030 SO $2,076 3 3 3 3 4 4 $1,729
Robert Lee Coke 2030 S0 $1,985 3 3 3 4 4 5 $1,670
Coleman Coleman 2030 S0 $1,313 11 9 8 7 5 4 $1,751
Santa Anna Coleman 2030 SO $2,034 3 3 3 3 3 3 $2,138
Eden Concho 2030 SO $1,567 5 5 5 5 5 5 $1,618
Millersview-Doole WSC | Concho 2030 SO $1,091 16 18 21 24 27 31 $573
Crane Crane 2030 SO $1,312 11 11 11 11 11 11 $1,307
gm‘:kett County WCID | ¢ ket 2030 ) $1,455 7 6 6 6 5 5 $1,655
E?:?rric(tzounty Utility Ector 2030 $0 $795 102 128 147 191 209 227 $614
Odessa Ector 2030 SO $513 530 637 745 786 838 890 $502
Greater Gardendale Ector,
WSC Midland 2030 S0 $1,175 15 18 21 23 25 27 $662
Big Spring Howard 2030 SO $665 118 122 124 121 119 116 $669
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First Total Yield Last
. Expected . Dt?cade D(?cade
Entity County Used Online Capital Cost Unit Cost 2030 2040 2050 20 20 2080 Unit Cost
($/ac- ($/ac-
ft/yr) - ft/yr)

Coahoma Howard 2030 S0 $2,036 3 3 3 3 3 3 $2,067
Mertzon Irion 2030 S0 $2,477 2 2 2 2 2 2 $2,596
Junction Kimble 2030 SO $1,460 7 7 7 7 7 7 $1,469
Stanton Martin 2030 SO $1,386 8 9 10 11 12 14 $1,248
Mason Mason 2030 SO $1,471 7 7 7 8 8 8 $1,422
Brady McCulloch 2030 S0 $1,048 17 17 16 16 15 15 1,191
Richland SUD McCulloch 2030 S0 $2,606 2 2 2 2 2 2 $2,899
Menard Menard 2030 SO $1,883 3 3 3 3 3 3 $2,075
ﬁ;rr';(”e Mobile Home | . y1and 2030 %0 $1,555 6 6 7 8 8 9 $1,361
Greenwood Water Midland 2030 SO $2,122 3 3 3 3 3 3 $2,184
Midland Midland 2030 S0 $505 646 720 789 877 977 1,092 $490
Colorado City Mitchell 2030 SO 5884 20 20 20 20 21 21 $862
Corix Utilities Texas Inc | Mitchell 2030 SO $634 16 34 36 35 35 34 $684
Loraine Mitchell 2030 SO S2,649 2 2 1 1 1 1 $3,802
Fort Stockton Pecos 2030 S0 $624 29 29 29 31 33 35 $515
Iraan Pecos 2030 S0 $1,953 3 3 3 3 3 4 $1,847
Pecos County Fresh Pecos 2030 $0 $2,439 2 2 2 2 2 3 $2,088
Water
Pecos County WCID #1 | Pecos 2030 SO $1,483 7 7 8 7 7 6 $1,519
Big Lake Reagan 2030 SO $1,354 9 9 10 10 10 10 $1,340
Balmorhea Reeves 2030 SO $3,456 1 1 1 2 2 2 $2,649
County-Other Reeves 2030 SO $1,288 12 12 13 13 14 15 $1,219
Madera Valley WSC Reeves 2030 SO $1,535 6 6 7 7 8 8 $1,394
Pecos Reeves 2030 S0 $587 30 34 38 40 43 46 $393
Ballinger Runnels 2030 ) $1,301 11 11 11 11 12 12 $1,286
County-Other Runnels 2030 SO $2,007 3 3 3 2 2 2 $2,624
Miles Runnels 2030 SO $2,157 3 3 3 3 3 3 $1,960
North Runnels WSC Runnéls 2030 SO $1,737 4 4 4 5 5 5 $1,594
Winters Runnels 2030 SO $1,438 7 7 7 6 6 5 $1,591
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First Total Yield Last
Expected Decade Decade
Entit County Used . Capital Cost Unit Cost Unit Cost
1ty unty Online P! ! 2030 | 2040 2050 20 70 2080 '

($/ac- ($/ac-

ft/yr) - ft/yr)
Eldorado Schleicher 2030 SO $1,658 5 4 4 3 3 2 $2,468
Snyder Scurry 2030 SO $1,120 36 36 37 37 38 38 $1,115
U & FWSC Scurry 2030 SO $2,763 2 2 2 2 2 2 $2,720
Sterling City Sterling 2030 SO $1,702 4 6 8 10 13 16 $1,106
Sonora Sutton 2030 SO $1,474 7 6 6 5 5 4 $1,735
Concho Rural WSC Tom Green 2030 S0 s771 23 26 29 31 34 37 $480
DADS Supported Living | 1 oo 2030 $0 $3,252 1 1 1 1 1 1 $3,252
Center
g;’soedfe"ow AirForce | rom Green 2030 $0 $1,444 7 7 7 7 7 7 $1,444
San Angelo Tom Green 2030 S0 $519 463 507 538 570 605 643 $517
Tom Green County
FWSD 3 Tom Green 2030 SO S24456 2 2 2 3 3 3 $1,950
McCamey Upton 2030 SO S1,599 5 5 6 6 6 6 $1,489
Rankin Upton 2030 SO $2,316 2 2 2 3 3 3 $2,093
Barstow Ward 2030 SO $4,605 1 1 1 1 1 1 $3,172
Grandfalls Ward 2030 SO $3,425 1 1 2 2 2 2 $2,466
Monahans Ward 2030 S0 $691 26 29 33 36 39 43 S416
x:éhwe“ sandhills Ward 2030 $0 $1,422 8 9 10 11 12 13 $1,268
Wickett Ward 2030 SO $3,148 1 P 2 2 2 2 $2,302
Kermit Winkler 2030 ) $812 22 25 29 31 34 38 S476
Wink Winkler 2030 SO $2,229 2 2 2 2 2 3 $2,197
New or Additional Treatment w
Pecos Reeves 2040 $91,236,000 $5,467 0 3,360 3,360 3,360 3,360 3,360 $3,557
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First Total Yield Last
. Expected . Dt?cade D(?cade
Entity County Used Online Capital Cost Unit Cost 2030 2040 2050 20 20 2080 Unit Cost
($/ac- ($/ac-
ft/yr) ft/yr)

Rehabilitation/Replacement of Infrastructure A_[
CRMWD Ward 2040 $17,868,000 $160 0 1,492 2,831 5,958 7,327 8,674 S15
Reuse
Pecos Reeves 2040 $17,953,000 $2,580 0 560 560 560 560 560 $325
Pecos Reeves 2040 $41,357,000 $6,184 0 925 925 925 925 925 $3,038
San Angelo Tom Green 2040 | $254,550,000 $4,026 0 8,300 8,300 8,300 8,300 8,300 $1,871
Subordination
BCWID #1 Brown 2030 SO SO 8,721 8,666 8,611 8,536 8,461 8,386 SO
Coleman County SUD Brown 2030 $0 $0 78 76 73 70 68 65 S0
Bronte Coke 2030 S0 S0 199 212 213 215 216 217 S0
County-Other Coke 2030 SO SO 49 49 49 49 49 49 SO
Oak Creek Coke 2030 SO SO 598 556 513 473 433 393 SO
Robert Lee Coke 2030 SO SO 199 212 213 215 216 217 SO
Coleman Coleman 2030 SO SO 1,023 1,029 1,035 1,009 954 900 SO
County-Other Coleman 2030 S0 o) 17 13 10 7 4 2 SO
Irrigation Coleman 2030 S0 SO 400 400 400 400 400 400 SO
Manufacturing Coleman 2030 o] SO 1 1 1 1 1 1 SO
County-Other (Future
Sales) Ector 2030 SO SO 0 1,200 2,500 2,500 2,500 2,500 SO
Ef:;ricctounty Utility Ector 2040 $0 $0 0 289 852 1,387 1,831 | 2,268 $0
Irrigation Ector 2040 SO SO 0 60 150 224 271 308 SO
Manufacturing Ector 2040 SO SO 0 26 66 97 119 135 SO
Odessa Ector 2040 S0 S0 0 1,822 5,642 8,999 11,612 14,024 SO
Steam Electric Power Ector 2040 S0 S0 0 165 420 625 756 861 SO
Svrsegter Gardendale Ector 2040 $0 $0 0 18 100 162 216 266 $0
Big Spring Howard 2040 S0 S0 0 497 1,282 1,866 2,212 2,458 S0
Coahoma Howard 2040 SO SO 0 27 72 104 122 134 SO
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First Total Yield Last
. Expected . Dt?cade D(?cade
Entity County Used Online Capital Cost Unit Cost 2030 2040 2050 20 20 2080 Unit Cost
($/ac- ($/ac-
ft/yr) - ft/yr)

Manufacturing Howard 2040 S0 S0 0 111 281 417 505 576 SO
Steam Electric Power Howard 2040 SO SO 1 64 163 240 292 329 SO
Junction Kimble 2030 SO SO 269 269 269 269 269 269 SO
Manufacturing Kimble 2030 SO SO 8 8 8 8 8 8 SO
Stanton Martin 2040 S0 S0 0 22 58 85 104 118 SO
Brady McCulloch 2040 S0 S0 0 0 1,770 1,740 1,710 1,680 S0
Millersview-Doole WSC | Concho 2040 SO SO 0 43 110 164 198 230 SO
Irrigation Menard 2030 SO SO 1,330 1,330 1,330 1,330 1,330 1,330 SO
Menard Menard 2030 SO SO 643 643 643 643 643 643 SO
Irrigation Midland 2040 S0 S0 0 60 153 227 276 314 SO
Midland? Midland 2030 SO SO 803 1,605 2,860 3,907 4,598 5,149 SO
Steam Electric Power Mitchell 2030 SO SO 2,924 2,840 2,756 2,690 2,626 2,560 SO
CRMWD? Multiple 2030 SO S0 | 28,060 23,516 15,551 9,011 4,228 0 SO
Ballinger Runnels 2030 SO SO 792 822 872 910 935 959 SO
County-Other Runnels 2030 SO SO 28 28 28 28 26 23 SO
Miles Runnels 2030 SO S0 21 9 8 10 7 8 SO
North Runnels WSC Runnels 2030 S0 SO 103 109 117 124 132 142 SO
Winters Runnels 2030 SO SO 162 155 146 137 128 116 SO
County-Other Scurry 2040 SO SO 0 7 17 25 31 34 SO
Snyder Scurry 2040 SO SO 0 127 331 498 609 701 SO
U & FWSC Scurry 2040 S0 S0 0 1 1 2 2 2 SO
County-Other Tom Green 2030 S0 o) 126 106 102 102 101 99 SO
g:;dfe”ow AlrForce | rom Green 2030 $0 $0 93 43 37 34 32 30 $0
Irrigation Tom Green 2040 S0 S0 0 1,782 1,700 1,643 1,587 1,530 SO
Manufacturing Tom Greén 2030 S0 S0 78 38 34 32 31 29 SO
San Angelo? TomGreen 2030 S0 S0 3,471 1,757 1,604 1,581 1,561 1,534 SO
Concho Rural WSC Tom.Green 2030 SO SO 35 17 14 13 12 10 SO
Mining Tom,Green 2030 $0 $0 2 1 2 0 0 0 S0
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First Total Yield Last
. Expected . Dt?cade D(?cade
Entity County Used Online Capital Cost Unit Cost 2030 2040 2050 20 20 2080 Unit Cost
($/ac- ($/ac-
ft/yr) ft/yr)

Voluntary Transfer (Purchase) A_[
Bronte, Robert Lee Coke 2040 $65,724,000 $22,626 0 183 243 334 433 542 $9,075
Greater Gardendale Ector,
WSC Midland 2040 $16,285,000 $10,004 0 18 100 162 216 271 $5,749
Stanton Martin 2030 S0 S0 43 91 151 215 287 372 S0
Millersview-Doole WSC | McCulloch 2040 SO SO 0 0] 0 73 267 496 SO
Irrigation (to MCUD) Midland 2030 NA NA | (293) | 0.%80) [ (1,751) | (1,751) | (1,751) | (1,751) NA
Midland Midland 2030 S0 S0 | 11,200 11,200 11,200 11,200 11,200 11,200 SO
Concho Rural WSC Tom Green 2030 S0 S0 100 100 100 100 100 100 SO
Irrigation (to UCRA) Tom Green 2030 NA NA | (5,000) (5,000) (5,000) (5,000) (5,000) (5,000) SO
Water Audits and Leak Repairs
Robert Lee Coke 2030 $1,183,000 $2,234 11 12 13 14 15 17 $1,845
Coleman Coleman 2030 $2,021,000 $2,209 28 24 21 18 14 11 $3,034
Mertzon Irion 2030 $754,000 SA497 4 4 4 4 4 4 $4,350
Junction Kimble 2030 $1,891,000 $1,211 37 36 36 36 36 36 $1,228
Millersview-Doole WSC | Concho 2030 $5,732,000 $1,619 64 72 81 92 105 121 $1,395
Colorado City Mitchell 2030 $5,114,000 $1,957 61 61 60 61 61 62 $1,958
Pecos County WCID #1 | Pecos 2030 $14938,000 $3,026 15 16 17 16 15 13 $3,258
North Runnels WSC Runnels 2030 $1,393,000 $4,350 7 7 7 8 8 8 $4,394
Winters Runnels 2030 $1,792,000 $2,900 16 15 14 13 12 11 $3,408
Eldorado Schleicher 2030 $1,090,000 $1,307 24 21 18 16 13 10 $1,981
Concho Rural WSC Tom Green 2030 $7,416,000 $3,503 41 46 50 55 60 65 $3,151
Weather Modification . S y 4
Irrigation Crockett 2030 S0 $0.64 167 167 167 167 167 167 $0.64
Irrigation Irion 2030 SO $0.30 156 156 156 156 156 156 $0.30
Irrigation Pecos 2030 SO $0.38 1,807 1,807 1,807 1,807 1,807 1,807 $0.38
Irrigation Reagan 2030 $0 $1.13 267 267 267 267 267 267 $1.13
Irrigation Reeves 2030 S0 $0.41 2,176 2,176 2,176 2,176 2,176 2,176 $0.41
Irrigation Schleicher 2030 S0 $0.38 686 686 686 686 686 686 $0.38
Irrigation Sterling 2030 SO $0.45 106 106 106 106 106 106 $0.45
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First Total Yield Last
. Expected . Dt?cade D(?cade
Entity County Used Online Capital Cost Unit Cost 2030 2040 2050 20 20 2080 Unit Cost
($/ac- ($/ac-
ft/yr) - ft/yr)
Irrigation Tom Green 2030 S0 $0.35 1,550 1,550 1,550 1,550 1,550 1,550 $0.35
Irrigation Ward 2030 S0 $0.45 53 53 53 53 53 53 $0.45
West Texas Water Partnership® .
Abilene 0 8,400 8,400 8,400 8,400 8,400
Midland Multiple 2040 | $796,828,000 $2,267 0 15,000 15,000 15,000 15,000 15,000 $381
San Angelo 0 5,000 5,000 5,000 5,000 5,000

a. Subordination supply is based on a contract for 16.54% of the safe yield of Lake Ivie. This supply.changes with the implementation of the West Texas Water
Partnership strategy. As part of this strategy, the Lake Ivie supplies may be reallocated among the ¢ities of Abilene, Midland, and San Angelo. However, this has not
yet occurred, so the current subordination yields from these contract amounts are shown inithe table above. The Partnership will follow up on initial conversations
with the CRMWD to explore necessary methodologies and agreements to implement’'a cooperative use strategy of the Partnership’s collective Ivie supplies.

Meetings between the parties are anticipated in the late fall/early winter of 2020/2021

b. Capital and unit costs for the West Texas Water Partnership will be shared between the partnership (Abilene, Midland, and San Angelo).
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Table ES- 6
Alternative Water Management Strategies

First Total Vi \ Last
Expected Decade Decade
Entity County Used Implementation Capital Cost Unit Cost Unit Cost
Date ($/ac- 2030 | 2040 0 | 2070 | 2080 ($/ac-
ft/yr) ft/yr)
Desalination .
San Angelo | Tom Green | 2040 | $186,030,000 |  $3,071 | 0 | 24,2004 11,200 | 11,200 | 11,200 | 11,200 |  $1,902
Develop Dockum Aquifer Supplies y 4
Colorado City | Mitchell | 2030 | $11,428000 | $5335| 0l 170| 170| 170 170 170 | $606
Develop Edwards-Trinity Plateau Aquifer Supplies
Andrews Andrews 2040 $56,814,000 $1,785 0 2,600 2,600 2,600 2,600 2,600 $249
Manufacturing Andrews 2030 $1,392,000 $4412 279 279 279 279 279 279 $61
Bronte, Robert Lee Coke 2040 $18,305,000 518,987 0 75 75 75 75 75 $1,813
Robert Lee Coke 2040 $20,139,000 $9,988 0 160 160 160 160 160 $1,131
San Angelo Tom Green 2040 $192,701,000 $3,338 0 4,500 4,500 4,500 4,500 4,500 $325
Develop Ellenburger-San Saba Aquifer Supplies (( A‘
BCWID #1 Brown | 2040 | $107,758,000 $3,745 | 0| 3600| 3,600| 3,600| 3,600 3,600|  $1,639
Develop Ogallala Aquifer Supplies (h'
Andrews Andrews 2040 $36)022,000 $831 0 3,634 3,634 3,634 3,634 3,634 $135
Andrews,

Texland Great Plains Gaines 2030 $S607,000 $263 213 213 213 213 213 213 S61
Develop Additional Groundwater Supplies
Odessa Ector 2040 | $1,572,207,000 $5,791 0 | 28,000 | 28,000 | 28,000 | 28,000 | 28,000 $1,845
CRMWD Multiple 2040 $551,074,000 $2,604 0 | 25,000 | 25,000 | 25,000 | 25,000 | 25,000 $1,055
New or Additional Water Treatment QA/
Midland | Midland 2030 | $192,003,000 |  $3441| 6,628 | 7,147 | 7514 | 7,757 | 7,932 | 8065|  $1,766
Indirect Potable Reuse with Aquifer S,ra Recovery
Pecos | Reeves 2040 | $49,782,000 |  $9,252 | o] 695] 695| 695| 695| 695| @ $4,212
Regional Water Management mm&
Bronte, Ballinger,
Winters, Robert Lee Coke, Runnels 2040 $211,788,000 $15,116 0 1,114 1,074 1,033 993 952 $1,739
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ES.4.3 Unmet Needs
No sources were over allocated as a part of this plan. The source balance report that demonstrates this

is included in Appendix I.

Despite the best efforts to meet all projected water needs, there are several unmet needs in Region F.
Most of these unmet needs are due to limitations of groundwater availability supplies and the lack of
cost-effective alternative sources of water, especially in Andrews and Loving Counties. For Andrews
County, which does not have a GCD to manage groundwater, water users intend to meet their needs
with groundwater. Some irrigation needs may be met in non-drought years or producers will implement
changes, such as drought tolerant crops or dryland farming. Unmet water needs for Region F are
summarized in Table ES-7 and are discussed in detail in Chapter 6.

Table ES- 7
Unmet Needs Summary (acre-feet per year)

Water User 2030 2040 2050 2060 | “20720 [ 2080
Municipal (2,714) (1,741) (2,867) (4,147) (5,484) (6,904)
Manufacturing (70) (140) (184) (218) (249) (279)
Livestock 0 0 0 0 0 0
Irrigation (8,546) (12,772) (13,381) (144717) (14,801) (14,674)
Mining (18,080) | (19,107) | (18,216)s| (15,337) | (11,089) (8,807)
Steam Electric Power (3,940) (3,989) (3,969) (4,035) (4,099) (4,165)
Total (33,350) | (37,749) | (38,617) | (38,454) | (35,722) | (34,829)
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1 DESCRIPTION OF THE REGION

In 1997, the 75th Texas Legislature passed Senate Bill
One (SB1), legislation designed to address Texas
water issues. With the passage of SB1, the legislature

Region F at a Glance:

put in place a grass-roots regional planning process to 32 Counties

plan for the future water needs of all Texans. To

implement this planning process, the Texas Water Major cities include Midland, Odessa, and San
Development Board (TWDB) created 16 regional Angelo

water planning areas across the state and established
regulations governing regional planning efforts. The
first 16 Regional Water Plans developed as part of the Major economic drivers include agriculture, oil
SB1 planning process were submitted to the TWDB in & gas, and service industries

2001. The TWDB combined these regional plans into
one statewide plan. SB1 calls for these plans to be
updated every five years. Since 2001, the regional
water plans have been updated four times, in 2006, 51 % of municipal water supply is from surface
2011, 2016 and 2021, and then consolidated into the water in 2021

state water plans, Water for Texas 2007, 2012, 2017
and 2022, respectively.

Heart of Permian Basin oil & gas activity

64 % of total regional water use came from
groundwater in 2021

17 major reservoirs in Region F
The TWDB refers to the current round of regional 14 named aquifers
planning as SB1, Sixth Round. This report is the
update to the 2021 Region F Water Plan and will
become part of the basis for the next state water
plan.

Wide range of climate variability across
region

This chapter presents a description of RegionF, ane of the 16 regions created to implement SB1. Figure 1-1 is
a map of Region F, which includes 32 counties in West Texas. The data presented in this regional water plan is
a compilation of information from previousplanning reports, on-going planning efforts and new data. A list of
references is found at the end ofieach chapter.

1.1 INTRODUCTION JO REGION F

Region F includes all.of Borden, Scurry, Andrews, Martin, Howard, Mitchell, Loving, Winkler, Ector, Midland,
Glasscock, Sterling, €CokeRunnels, Coleman, Brown, Reeves, Ward, Crane, Upton, Reagan, Irion, Tom Green,
Concho, McCdlloeh, Pecos, Crockett, Schleicher, Menard, Sutton, Kimble and Mason Counties. Table 1-1
shows historical populations for these counties from 1900 through 2020 and estimated populations for
20232,
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Figure 1-1
Area Map
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Table 1-1
Historical Population of Region F Counties?

County 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 m 2010 2020 2023
Andrews 87 975 350 736 1,277 5,002 13,450 10,372 13,323 14,338 13,004 14,786 18,610 18,664
Borden 776 1,386 965 1,505 1,396 1,106 1,076 888 859 799 729 641 631 572
Brown 16,019 22,935 21,682 26,382 25,924 28,607 24,728 25,877 33,057 34,371, 37,674 38,106 38,095 38,709
Coke 3,430 6,412 4,557 5,253 4,590 4,045 3,589 3,087 3,196 3,424 3,864 3,320 3,285 3,352
Coleman 10,077 22,618 18,805 23,669 20,571 15,503 12,458 10,288 10,439 9,710 9,235 8,895 7,684 7,842
Concho 1,427 6,654 5,847 7,645 6,192 5,078 3,672 2,937 2,915 3,044 3,966 4,087 3,303 3,297
Crane 51 331 37 2,221 2,841 3,965 4,699 4,172 4,600 4,652 3,996 4,375 4,675 4,574
Crockett 1,591 1,296 1,500 2,590 2,809 3,981 4,209 3,885 4608 4,078 4,099 3,719 3,098 2,858
Ector 381 1,178 760 3,958 15,051 42,102 90,995 91,805 115,374 118,934 121,123 137,130 165,171 164,494
Glasscock 286 1,143 555 1,263 1,193 1,089 1,118 1,155 1,304 1,447 1,406 1,226 1,116 1,141
Howard 2,528 8,881 6,962 22,888 20,990 26,722 40,139 37,796 33,442 32,343 33,627 35,012 34,860 30,554
Irion 843 1,283 1,610 2,049 1,963 1,590 1,183 1,070 1,386 1,629 1,771 1,599 1,513 1,549
Kimble 2,503 3,261 3,581 4,119 5,064 4,619 3,943 3,904 4,063 4,122 4,468 4,607 4,286 4,442
Loving 33 249 82 195 285 227 226 164 91 107 67 82 64 43
Martin 332 1,549 1,146 5,785 5,556 5,541 5,068 45774 4,684 4,956 4,746 4,799 5,237 5,216
Mason 5,573 5,683 4,824 5,511 5,378 4,945 3,780 3,356 3,683 3,423 3,738 4,012 3,953 3,931
McCulloch 3,960 13,405 11,020 13,883 13,208 11,701 8,815 8,571 8,735 8,778 8,205 8,283 7,630 7,452
Menard 2,011 2,707 3,162 4,447 4,521 4,175 2,964 2,646 2,346 2,252 2,360 2,242 1,962 1,958
Midland 1,741 3,464 2,449 8,005 11,721 25,785 67,717 65,433 82,636 106,611 116,009 136,872 169,983 177,108
Mitchell 2,855 8,956 7,527 14,183 12,477 14,357 115255 9,073 9,088 8,016 9,698 9,403 8,990 9,075
Pecos ¢ 2,360 2,071 3,857 7,812 8,185 9,939 11,957 13,748 14,618 14,675 16,809 15,507 15,193 14,623
Reagan ® 392 377 3,026 1,997 3427 3,782 3,239 4,135 4,514 3,326 3,367 3,385 3,141
Reeves 1,847 4,392 4,457 6,407 8,006 11,745 17,644 16,526 15,801 15,852 13,137 13,783 14,748 11,770
Runnels 5,379 20,858 17,074 21,821 18,903 16,771 15,016 12,108 11,872 11,294 11,495 10,501 9,900 9,868
Schleicher 515 1,893 1,851 3,166 3,083 2,852 2,791 2,277 2,820 2,990 2,935 3,461 2,451 2,391
Scurry 4,158 10,924 9,003 12,188 11,545 22,779 20,369 15,760 18,192 18,634 16,361 16,921 16,932 16,212
Sterling 1,127 1,493 1,053 1,431 1,404 1,282 1,177 1,056 1,206 1,438 1,393 1,143 1,372 1,397
Sutton 1,727 1,569 1,598 2,807 3,977 3,746 3,738 3,175 5,130 4,135 4,077 4,128 3,372 3,221
Tom Green ® 6,804 17,882 15,210 36,033 39,302 58,929 64,630 71,047 84,784 98,458 104,010 110,224 120,003 119,057
Upton 48 501 253 Okay: 4,297 5,307 6,239 4,697 4,619 4,447 3,404 3,355 3,308 3,109
Ward 1,451 2,389 2,615 4,599 9,575 13,346 14,917 13,019 13,976 13,115 10,909 10,658 11,644 10,966
Winkler 60 442 81 6,784 6,141 10,064 13,652 9,640 9,944 8,626 7,173 7,110 7,791 7,414
Region F Total 81,985 179,172 154,850 268,329 279,422 370,027 480,996 457,545 526,626 565,212 578,814 623,354 694,245 690,000
% Change 119% -14% 73% 4% 32% 30% -5% 15% 7% 2% 8% 11% -1%

Notes: a. Historical® and estimated populatioh data are from the U.S. Census Bureau?
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b. Reagan County was formed from part of Tom Green County in 1903

c. Terrell County was farmed from part of Pecos County in 1905.




Figure 1-2 shows graphically the total population of the region. The population of Region F has increased
from 81,985 in 1900 to 694,245 in 2020. Since the 2020 census, it is estimated that the population of Region F
decreased slightly to 690,000 in the year 2023.

Figure 1-2
Historical Population of Region F
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According to 2020 population data by the U.S. Census Bureau, Region F accounted for 2.4 percent of Texas’
total population. Figure 1-3 shows the distribution of population in Region F counties based on the census
data. Ector, Midland, and Tom Greemywere the three most populous counties in Region F, accounting for 67
percent of the region’s population.,_ Brown and Howard Counties were the next most populous counties with
more than 34,000 people in eachd Table 1-2 lists the seven cities in Region F with a 2023 population of more
than 10,000, which.encompass over 60 percent of the population in Region F.

Table 1-2
Region F Cities with a Year 2023 Population Greater than 10,000

. Year 2023

City Population
Midland 138,397
Odessa 115,743
San Angelo 99,262
Big Spring 22,373
Brownwood 18,790
Andrews 13,502
Snyder 11,187
Total 419,254

Data are from the 2023 US Census Bureau Estimates?.
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Figure 1-3

Estimated Population Distribution by County (2023)
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1.1.1 Economic Activity in Region F

Region F includes the Midland, Odessa, and San Angelo Metropolitan Statistical Areas (MSAs). The largest
employment sectors in both the Midland and Odessa MSAs are the oil and gas industry, retail trade, and
healthcare services?. Educational services, construction, transportation, and leisure and hospitality are also
important employment sectors in these areas. In the San Angelo MSA the largest employment sectors are
health services and retail trade, followed by educational services and leisure and hospitality.

Table 1-3 summarizes 2022 payroll data for Region F by county and economic sector®. Figure 1-4 shows the
geographic distribution of total payroll in Region F. This figure shows that Ector, Midland and Tom Green
Counties are the primary centers of economic activity in the region. These three counties account for 82
percent of the payroll and 78 percent of the employment in the region. Other major centers of ecenomic
activity are located in Brown and Howard Counties. The largest private business sectors in RegionF4dh térms
of payroll in 2022 are natural resources and mining, trade, transportation, and utilities, andyprofessional and
business services, which together account for 65 percent of the region’s total payroll.

The oil and gas industry has been growing rapidly in the Permian Basin, particularly overthe last decade (see
Section 1.4.3). Since 2007, the payroll for mining and natural resources has more than doubled from $2.0
billion to nearly $6.1 billion in 2022 in Region F*. In 2022, Region F counties.accounted for over 20% of the
total state payroll for natural resources and mining. This increase in prodéction hasfled to increased
population for many cities within the region and subsequently, increased Wategise. The Permian Basin
underlies most of Region F, as shown in Figure 1-5.
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Table 1-3
2022 County Payroll by Category ($1000)

Category Andrews Borden Brown Coke Coleman Concho Crane Crockett cto Glasscock Howard
Federal Government 998 43 6,647 492 1,770 549 310 186 13,733 330 85,514
State Government 2,235 522 41,432 507 1,246 931 794 2,103 101,810 0 30,668
Local Government 82,615 4,136 83,338 10,895 20,494 9,344 17,566 13,808 | 485,349 0 94,351
Private Industry, Total 474,995 27,517 | 543,708 38,027 66,124 34,258 69,509 43245V 4,565,103 33307 | 521,444

Goods-Producing 283,374 4,610 | 225918 4,973 17,188 1,682 38,780 7,591 | 2,045,469 18390 | 189,230
Natural Resources 153,668 1,172 9,958 452 3,493 1,075 32,013 14950 | 1,219,244 16,697 78,005
and Mining
Construction 121,09 0 23,599 3,706 8,450 0 3387 1675 | 502,761 0 48,274
Manufacturing 8,610 0| 192,360 814 5,245 0 2,479 965 | 323,464 0 62,951

Service Providing 191,621 22,906 | 317,790 33,054 48,936 32,576 30,729 25,654 | 2,519,633 14917 | 332,214
Trade,

Transportation, 88,282 11,749 | 109,591 4,723 13,238 5,008 17,809 13,879 | 1,211,442 7136 | 138,999

and Utilities

Information 3,906 0 4,986 0 2,271 0 0 0 19,470 0 7,268

Financial Activities 25,569 701 39,169 2,907 9,393 4,916 4,704 2218 | 270,845 0 22,714

Professional and 35,628 5,973 24,463 20,665 8,240 14,318 3,305 4324 | 323,99 3,125 37,804

Business Services

Education and 7,731 663 102,487 0 10,798 5,439 3,839 1,062 | 315179 0 87,650

Health Services

Leisure and 18,564 0 27,296 777 4,285 1,211 821 3,026 224,663 0 27,976

Hospitality

Other Services 11,624 175 8,091 0 662 0 250 797 | 151,119 0 9,412

Unclassified 317 0 807 909 48 0 0 0 2,920 0 392
Total Payroll 560,843 32218 | 675,625 49,920 89,633 45,082 88,179 59,342 | 5,165,995 33,637 | 731,978
Total Employees 7,613 544 15,670 839 2,175 910 1,340 1,358 77,878 677 12,605
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Table 1-3 (cont.)
2023 County Payroll by Category ($1000)

Category Irion Kimble Loving Martin Mason McCulloch Menard Midland itchel Pecos Reagan
Federal Government 125 596 0 946 655 1,212 256 50,095 991 3,538 665
State Government 0 3,573 0 889 1,351 2,755 0 42157 13,299 21,309 1,146
Local Government 0 9,396 0 34,535 11,155 20,464 0 503,092 28,737 60,277 20,036
icr)';’;te Industry, 51,090 38,200 48,245 103,725 31,824 85,018 5831 | 8748929 59,153 231,933 106,672

Goods-Producing 39,839 7,096 0 49,528 8,508 24,360 1,306 I 4,794,711 32,119 81,062 75,116

Natural

Resources and 36,855 1,380 6,847 19,817 3,120 16,176 420, |/ 3,830,341 27,971 51,428 71,996

Mining

Construction 0 2,651 0 23,314 3,210 3,244 0 552,526 0 25,303 0

Manufacturing 0 3,065 3,269 5,897 2,178 4940 0 411,844 0 4,331 0

Service Providing 11,251 31,104 21,126 54,197 23,316 60,658 4525 | 3,954,218 27,034 150,871 31,556

Trade,

Transportation, 6,780 14,599 17,003 35,200 7,690 29,584 2,325 | 1,530,362 9,447 76,617 22,778

and Utilities

Information 0 326 0 0 0 1,184 0 46,841 521 1,139 0

Financial 0 2,743 0 3,256 4738 5,733 723 | 476,791 5,380 10,327 3,687

Activities

Professional and 1,308 2,229 0 4,154 3,635 3,128 150 | 1,004,505 4,814 36,020 0

Business Services

Education and 127 5,046 0 5,598 3,718 14,251 0 399,347 3,546 8,334 83

Health Services

Leisure and 1,075 5,110 0 1,894 2,799 4,893 662 307,447 2,740 14,210 2,328

Hospitality

Other Services 168 853 0 1,903 1,037 1,884 193 185,175 585 4,217 924

Unclassified 0 198 0 0 0 0 0 3,749 0 8 0
Total Payroll 51,215 51,764 48)245 140,095 44,985 109,449 6,088 | 9,344,273 102,110 317,056 128,520
Total Employees 801 1,237 774 2,243 1,167 2,388 434 114,717 2,026 5,654 1,686
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Table 1-3 (cont.)
2023 County Payroll by Category ($1000)

Category Reeves Runnels Schleicher Scurry Sterling Sutton Tom Green Upton Ward $ Winkler Region F Total
Federal Government 5,130 1,892 785 1,810 268 316 81,861 351 679 568 177.061
State Government 4,139 2,084 0 10,818 788 2,150 130,731 753 3,243 1,073 392,692
Local Government 80,541 37,294 0 65,134 6,144 16,704 233,481 32,184 44,080 32,888 1,944,150
Private Industry,
Total 413,626 88,856 27,488 308,905 12,696 56,630 2,032,031 175,518 337,392 238,581 18,991,463
Goods-Producing 215,582 41,015 12,685 130,034 6,906 33,387 449,773 122,112 224,919 150,900 9,083,817
Natural
Resources and 143,012 5,919 4,817 92,446 5,634 22,746 94,882 0 155,325 128,558
Mining 6,101,317
Construction 69,552 11,913 0 19,338 0 5,689 129,006 0 60,569 0 1,571,488
Manufacturing 3,019 23,183 0 18,251 0 4,952 225,886 0 9,025 0 1,253,777
Service Providing 198,043 47,842 14,804 178,870 5,790 23,243 1,582,258 53,406 112,474 87,681 9,880,527
Trade,
Transportation, 115,587 27,609 4,961 87,061 2,179 13,798 446,776 24,280 52,818 63,622
and Utilities 4,052,057
Information 1,786 145 0 1,641 0 0 36,707 0 4,212 0 125,137
Financial
Activities 23,737 5,015 1,726 9,510 2,308 2,738 157,658 1,670 24,135 9,669 1,107,781

Professional and

Business Services 26,193 3,193 4,211 49,641 0 623 240,528 5,089 16,653 6,128 1,856,237
Education and
Health Services 5,634 7,454 0 6,605 0 482 490,789 511 3,027 430 1,402,097
Leisure and
Hospitality 20,741 3,433 0 11,996 0 4,875 123,957 382 9,393 5,250 801,498
Other Services 4,253 0 171 12,270 158 626 85,233 0 2,097 2,128 476,572
Unclassified 110 0 265 145 0 0 608 23 138 454 10,699
Total Payroll | 503,435 130,127 28,274 386,667 19,896 75,800 2,478,104 208,806 385,394 273,109 21,505,366
Total Employees 7,564 2,994 701 6,093 447 1,210 49,616 3,601 5,736 3,693 322,100

Notes: Data are from U.S. Bureau of Labor, Statistics'2023 Census of Employment and Wages data*
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Figure 1-4
Estimated Payroll Distribution in Thousands (2022)
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Figure 1-5
Permian Basin in Region F
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1.1.2 Water-Related Physical Features and Climate in Region F

Most of Region F is in the upper portion of the Colorado River Basin and in the Pecos River portion of the Rio
Grande River Basin. A small part of the region is in the Brazos Basin. Figure 1-6 shows the surface water
features in the Region F, which include the Colorado River, Concho River, Pecan Bayou, San Saba River, Llano
River, and Pecos River.

Table 1-4 lists the 18 major water supply reservoirs in Region F. These reservoirs provide most of the region’s
surface water supply. Reservoirs are necessary to provide a reliable surface water supply in this part of the
state because of the wide variations in natural streamflow. Reservoir storage serves to capture high flows
when they are available and save them for use during times of normal or low flow.

Figure 1-7 shows the average annual precipitation throughout Region F°. Average precipitation rangésifrom
slightly more than 11 inches per year in Reeves County to approximately 30 inches per year. in Brown County.
Precipitation generally increases from the western to the eastern portions of the region..Seme of the highest
evaporation rates in the state are in Region F, which often exceed rainfall throughoutdhe region. Figure 1-8
illustrates the mean annual temperatures throughout Region F°. The mean annual temperatures for the entire
region varied from a mean minimum temperature of 46.0 °F in Pecos County tea mean maximum
temperature of 81.6 °F in Reeves County. The patterns of rainfall, runoff, evaporation, and temperature result
in more abundant water supplies in the eastern portion of Region F.

Figure 1-9 shows the major aquifers in Region F, and Figure 1-10 shows the mihor aquifers. There are 14
aquifers that supply water to the 32 counties of Region F. The majonaquifers are the Edwards-Trinity Plateau,
Ogallala, Pecos Valley, and a small portion of the Trinity. The mineraquifers are the Capitan Reef Complex,
Cross Timbers, Dockum, Ellenberger-San Saba, Hickory, Ign€ous, Lipan, Marble Falls, and the Rustler. A small
portion of the Edwards-Trinity High Plains extends into Regien F but is not a major source of water. More
information on these aquifers may be found in Chapter 3.

Water Related Facts for Region F:
e Three river basins in Region F: Colorado River, Pecos River, Brazos River
e Four major aquifers

Ten minor aquifers
Precipitation ranges from 11 inches in the west to 30 inches in the east
Evaporative losses from area lakes can exceed 5 feet per year
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Table 1-4

Major Water Supply Reservoirs in Region F2¢

' ' ' Water Right - Permltte.d .Pern.1|tted Year \ Water Rights
Reservoir Name Basin Stream County(ies) Priority Date Conservation Diversion (Ac- | Use (A Owner
Number(s) Holder(s)
Storage (Ac-Ft) Ft/Yr) . Feet)
Lake J B Thomas Colorado Colorado River Borden, Scurry CA-1002 08/05/1946 204,000 30,000 14,454 CRMWD CRMWD
Lake Colorado City Colorado Morgan Creek Mitchell CA-1009 11/22/1948 29,934 5,500 4 Luminant Generation Luminant Generation
Cha;;;:;or:;:eek Colorado | Champion Creek Mitchell CA-1009 04/08/1957 40,170 6,750 Luminant Generation Luminant Generation
Oak Creek Reservoir Colorado Oak Creek Coke CA-1031 04/27/1949 30,000 10,000 159 City of Sweetwater City of Sweetwater
Lake Coleman Colorado Jim Ned Creek Coleman CA-1702 08/25/1958 40,000 9,000 1,265 City of Coleman City of Coleman
E V Spence Reservoir | Colorado Colorado River Coke 08/17/1964 488,760 2% 13.802
i CA-1008 g ! CRMWD CRMWD
Mitchell County Colorado |  Off-Channel Mitchell 2/14/1990 27,266
Reservoir
Lake Winters Colorado Elm Creek Runnels CA-1095 12/18/1944 8,374 1,755 1 City of Winters City of Winters
Lake Brownwood Colorado Pecan Bayou Brown CA-2454 09/29/1925 124,000 29,712 12,537 Brown Co. WID Brown Co. WID
Hords Creek Lake Colorado Hords Creek Coleman CA-1705 03/23/1946 7,959 2,240 No data COE City of Coleman
Lake Ballinger Colorado Valley Creek Runnels CA-1072 10/04/1946 6,850 1,000 268 City of Ballinger City of Ballinger
Coleman, A-3866
0. H. lvie Reservoir Colorado Colorado River Concho & P-3676 02/2141978 554,340 113,000 34,677 CRMWD CRMWD
Runnels
0. C. Fisher Lake Colorado | N.Concho River Tom Green CA-1190 05/27/1946 80,400 80,400 No data COE Upper/ﬁﬁ';’;fi‘:;’ River
. . . U.S. Bureau of .
Twin Buttes Reservoir | Colorado S. Concho River Tom Green CA-1348 05/06/1959 170,000 29,000 11,787 Reclamation City of San Angelo
Lake Nasworthy Colorado S. Concho River Tom Green CA-1319 03/11/1929 12,500 25,000 55 City of San Angelo City of San Angelo
Brady Creek Reservoir | Colorado Brady Creek McCulloch CA-1849 09/02/1959 30,000 3,500 No data City of Brady City of Brady
. Rio . Loving and Red Bluff Water Red Bluff Water
B - 1/01/1 292 2 2
Red Bluff Reservoir Grande Pecos River Reeves CAN38 01/01/1980 300,000 92,500 3,58 Power Control District | Power Control District
Lake Balmorhea Rio Toyah Creek Reeves p-0060 10/05/1914 13,583 41,400 2,260 Reeves Co WID #1 Reeves Co WID #1
Grande P-0057
Total 2,158,136 723,757 114,850
a. A major reservoir has more than 5,000 acre-feet ofistorage.
b. Total diversions under CA 1002 and CA 1008 limited to 73,000 acre-feet per year. CA 1008 allows up to 50,000 acre-feet per year of diversion. For purposes of this table, the limitation is
placed on CA 1008.
c. Permitted storage is reported for waterconservation storage. UCRA has permission to use water from the sediment pool.
d Data are from TCEQ active wateriights list’, TCEQ water rights permits’, and TCEQ historical water use by water right®. Year 2022 use is consumptive.

CA: Certificate of Adjudication; A: Application;P.

Permit; COE: Corps of Engineers; NA — Data Not Available
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Figure 1-6
Surface Water Features in Region F
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Figure 1-7

Mean Annual Precipitation
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Figure 1-8
Mean Annual Temperature
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Figure 1-9

Region F Major Aquifer Map
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Figure 1-10
Region F Minor Aquifer Map
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1.2 CURRENT WATER USES AND DEMAND CENTERS IN REGION F

Table 1-5 shows water use from 2011-2021 by TWDB use category and Figure 1-11 illustrates a graph of the
data.’ Table 1-6 shows the total water use by county in Region F for the same period. Water use in Region F
increased between 2011 and 2021 and has generally increased in recent years. Since 2011, mining activity
and its associated water use has markedly increased.

Table 1-5
Historical Water Use by Category in Region F (Values in acre-feet)
Year Municipal Manufacturing Irrigation Power? Mining Livestock |
2011 135,954 7,123 494,192 3,567 10,136 14,004 664,976
2012 107,716 6,152 447,476 3,747 13,831 11,596 590,518
2013 110,577 5,894 466,502 3,601 27,234 10,094 623,902
2014 117,119 5,507 470,242 3,573 39,072 10,187 645,700
2015 120,779 5,888 438,822 3,202 63,036 10,276 642,003
2016 116,637 5,685 459,192 8,404 75,314 10,417 675,649
2017 119,993 7,422 484,102 8,000 163,536 11,536 794,589
2018 126,001 12,830 422,753 9,232 220,116 11,946 802,878
2019 127,478 11,819 413,831 8,994 236,598 11,979 810,699
2020 141,004 7,061 437,400 7,813 150,408 12,007 755,693
2021 133,726 7,930 450,181 4,516 202,821 11,669 810,843
State Total in 4,618,597 957,199 7,566,720 532,785 334,697 285,857 14,295,855
2021
% of State 2.90% 0.83% 5.95% 0.85% 60.60% 4.08% 5.67%
Total in Reg F

Note: Data are from the Texas Water Development Board. ®
a. Steam Electric Power

Figure 111
Historical Water/Use by Category in Region F
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Table 1-6
Historical Total Water Use by County in Region F (Values in acre-feet)

County 2011 2012 2013 2014 2015 2016 2017 2018 2019 | 2020 2021
Andrews 27,340 28,839 24,107 20,709 20,853 22,162 21,533 21,950 23,020 21,274 26,861
Borden 4,430 3,788 4,450 2,301 2,238 2,683 3,428 4,814 4,465 3,377 3,066
Brown 17,628 14,763 13,753 12,896 13,660 12,750 12,496 15,627 13,276 15,811 13,707
Coke 1,936 1,453 1,269 1,070 990 1,285 1,365 1,399 1,401 1,882 1,672
Coleman 2,894 2,457 2,223 2,305 2,336 2,711 2,910 2,777 2,872 2,877 2,921
Concho 3,740 5,919 6,121 5,709 5,482 5,562 6,332 7,968 7,658 9,115 7,644
Crane 1,803 1,898 1,960 1,795 2,120 1,315 1,603 2,005 2,785 3,020 3,000
Crockett 2,698 3,468 4,579 4,659 3,657 3,169 4465 2,696 1,728 1,721 1,715
Ector 32,319 27,105 27,215 25,964 22,012 25,461 26,935 32,568 34,391 37,565 32,894
Glasscock 54,170 47,328 52,337 54,936 30,141 41,498 49,296 48,607 53,203 45,210 44,077
Howard 18,030 13,968 13,282 14,786 15,763 16,742 27,460 30,549 34,235 32,485 39,132
Irion 2,524 2,298 4,235 4,332 3,380 2,873 3,988 6,468 7,134 2,890 2,434
Kimble 4,651 4,367 4,204 3,912 3,933 3,740 3,741 4,171 4,702 5,291 3,815
Loving 66 205 326 548 4,455 6,006 13,039 16,082 17,037 10,936 12,633
Martin 36,948 33,546 44,968 41,754 42,938 35,627 45,106 54,155 57,032 52,827 59,873
Mason 7,505 7,174 6,483 6,880 6,431 6,407 6,089 5,559 6,396 6,170 5,785
McCulloch 7,839 7,527 6,866 8,086 8,472 8,093 6,336 6,491 3,844 4,622 3,876
Menard 5,352 2,621 5,827 5,104 4,770 4,316 2,829 4,431 2,951 3,550 3,448
Midland 69,150 50,755 39,594 46,600 55,177 72,162 85,419 101,876 102,450 93,022 99,902
Mitchell 15,401 21,151 18,671 20,400 17,916 16,831 17,483 15,933 16,323 15,736 15,508
Pecos 188,776 116,318 147,330 166,937 163,262 161,543 154,451 129,393 114,859 112,533 130,065
Reagan 28,760 20,944 24,316 31,378 28,267 26,385 36,540 38,660 38,002 33,668 34,238
Reeves 58,068 58,669 81,800 61,235 62,139 79,545 117,053 96,519 103,819 83,110 99,924
Runnels 4,239 5,599 5,262 5,219 6,235 5,465 5,799 6,379 5,840 6,178 5,956
Schleicher 3,199 3,153 2,833 3,100 2,650 3,041 3,299 3,299 3,301 3,794 3,669
Scurry 10,060 12,680 10,287 10,623 8,926 9,404 10,768 9,651 10,396 12,500 12,058
Sterling 1,575 1,295 1,785 1,678 1,418 1,203 1,173 1,441 1,343 1,518 1,456
Sutton 3,288 2,663 2,460 2,671 2,418 2,449 2,399 2,554 2,392 2,651 2,413
Tom Green 45,410 76,737 56,306 64,204 74,634 64,712 76,616 78,789 80,252 85,898 83,873
Upton 15,942 12,810 12,459 14,763 13,717 15,250 20,243 20,412 21,622 17,967 23,772
Ward 10,159 5,631 5,496 7,761 7,814 9,794 17,455 19,392 18,012 14,192 15,244
Winkler 6,584 6,359 5,180 5,929 3,799 5,465 7,240 10,263 13,958 12,303 14,212
Total 692,484 603,487 637,984 660,244 642,003 675,649 794,589 802,878 810,699 755,693 810,843

Note:  Data are fromithe Texas Water Development Board.®
Data for Reeves County-after 2003 includes all water released from the Red Bluff Reservoir. Approximately 25% of this water is delivered to customers in Pecos, Reeves,
Ward and Loving Counties."The remaining 75% of the water is lost to evaporation and stream losses.
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Table 1-7 shows water use by category and county in 2021, and Figure 1-13 shows the distribution of water
use by county.

The areas with the highest water use are Midland, Pecos, Reeves, and Tom Green Counties, accounting for
over half of the total water used in the region. Most of the municipal water use occurred in Ector, Midland,
and Tom Green Counties, location of the cities of Odessa, Midland, and San Angelo, respectively. In the year
2021, these counties accounted for about 61 percent of the water use in this category. Other significant
municipal demand centers include Brown County (Brownwood), Pecos County (Fort Stockton), Reeves County
(Pecos), & Howard County (Big Spring).

Manufacturing water use is small in Region F. Use in this category is concentrated in Crane, Ector, Howard;
Kimble and Tom Green counties.

Figure 1-12
2021 Water Use by Type

1%

..

® Municipal = Manufacturing ¥ Irrigation m Steam Electric Power m Mining m Livestock

Reeves, Pecos, and TomyGreen Counties accounted for most of the reported irrigation water use in 2021,
accounting for moréthan a)half of the irrigation water use in the region. However, some of the water
reported for irrigationsin Reeves County is associated with delivery losses from the Red Bluff Reservoir. The
actual use of‘irrigation water in Reeves County is less than shown. Other significant demand centers for
irrigation Water include Glasscock, Martin, and Reagan Counties.

2021 Water Use in Region F:

2021 water use was highest water use in the decade from 2011 to 2021

Midland County had the highest total water use in 2018 in the past decade

Irrigation continues to be the largest water user in the region

Mining water use has increased more than 20 times since 2011. It is now the second
highest water category in Region F
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Steam-electric power generation water use occurred only in Ector, Howard, Mitchell, and Ward Counties
during the year 2021. Facilities in other counties have temporarily or permanently ceased operations.

Most of the water used for mining purposes occurred in Howard, Martin, Midland, Reeves, and Upton
Counties, accounting for approximately 68 percent of the total use. Mining activities across the region have
increased significantly since 2011. Region F accounted for nearly 61 percent of the mining water use in the
entire state in 2021.

Livestock is a small water use category in Region F. 35% of the livestock water use occurred in Brown,
Coleman, Mason, Pecos, and Tom Green Counties.

In addition to the consumptive water uses discussed previously, water-oriented recreation is impertantin
Region F. Table 1-8 summarizes recreational opportunities at major reservoirs in the region®. Smallerlakes
and streams provide opportunities for fishing, boating, swimming, and other water-relatedyrecreational
activities. Water in streams and lakes is also important to fish and wildlife in the regiongprovidinga wide
variety of habitats.
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Table 1-7

Year 2021 Water Use by Category and County (Values in acre-feet)

Manu-

Steam-

County Municipal T Irrigation Electric Mining Livestock Total
ANDREWS 3,521 202 15,329 0 7,608 201 26,861
BORDEN 133 0 1,700 0 914 319 3,066
BROWN 5,943 357 6,422 0 0 985 13,707
COKE 586 0 750 0 63 273 1,672
COLEMAN 1,636 1 489 0 0 795 2,921
CONCHO 651 6,439 0 0 554 7,644
CRANE 1,000 371 0 0 1573 56 3,000
CROCKETT 1,099 0 15 0 82 519 1,715
ECTOR 26,378 449 708 3939 1,256 164 32,894
GLASSCOCK 126 213 36,148 0 7,474 116 44,077
HOWARD 7,044 461 2,937 440 28,065 185 39,132
IRION 158 3 1,475 0 534 264 2,434
KIMBLE 790 31 2,645 0 14 335 3,815
LOVING 75 0 0 0 12513 45 12,633
MARTIN 896 0 27,837 0 31,074 66 59,873
MASON 732 0 4,201 0 176 676 5,785
MCCULLOCH 1,580 0 1,720 0 0 576 3,876
MENARD 337 0 2,794 0 0 317 3,448
MIDLAND 38,707 4893 14,457 0 41,714 131 99,902
MITCHELL 1,520 1 13,588 108 0 291 15,508
PECOS 5,853 11 118,609 0 5,013 579 130,065
REAGAN 507 0 22,549 0 10,795 387 34,238
REEVESP 5,350 1 74,793 0 19,577 203 99,924
RUNNELS 1,524 1 3,691 0 0 740 5,956
SCHLEICHER 465 0 2,750 0 0 454 3,669
SCURRY 3,373 50 6,620 0 1,529 486 12,058
STERLING 245 0 963 0 0 248 1,456
SUTTON 901 0 1,121 0 0 391 2,413
TOM GREEN 16,723 862 65,259 0 3 1,026 83,873
UPTON 1,002 15 5,638 0 17,010 107 23,772
WARD 3,018 1 5,318 29 6,804 74 15,244
WINKLER 1,853 7 3,216 0 9,030 106 14,212
REGIONAL TOTAL 133,726 7,930 450,181 4,516 202,821 11,669 810,843
STATE TOTAL 4,618,597 957,199 7,566,720 532,785 334,697 285,857 14,295,855

Note: Data are from the Texas Water Development Board.’
a. Great Plains sells,watéer to a Steam Electric Facility in Ector County
b. Data for Reeves County includes all water released from the Red Bluff Reservoir.
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Figure 1-13

2021 Historical Water Use by County
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Recreational Use of Reservoirs in Region F

Table 1-8

Reservoir Name County Fishing Boat Swimming Marina Picnic Camping Hiking i(N Equestrian Pavilion
Launch Area Area Trails & Trails Area
Lake J. B. Thomas Borden and X X X X X
Scurry
Lake Colorado City Mitchell X X X X X X X X
Champion Creek Reservoir Mitchell X X X X
Oak Creek Reservoir Coke X X X X X X
Lake Coleman Coleman X X X X X X
E. V. Spence Reservoir Coke X X X X X X X
La!<e Winters/ New Lake Runnels X X X X X X X
Winters
Lake Brownwood Brown X X X X X X X X
Hords Creek Lake Coleman X X X X X X X X
Lake Ballinger / Lake Moonen Runnels X X X X X
0. H. Ivie Reservoir Concho and X X X X X X
Coleman
0. C. Fisher Lake Tom Green X X X X X X X X X
Twin Buttes Reservoir Tom Green X X X X X X
Lake Nasworthy Tom Green X X X X X X X X X
Brady Creek Reservoir McCulloch X X X X X X X X X
Mountain Creek Lake Coke
Red Bluff Reservoir Ree'ves and X X X X
Loving
Lake Balmorhea Reeves X X X X X
Note: “X” indicates that the activity is available at the specifiedwreservoir.
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1.3 CURRENT SOURCES OF WATER

Table 1-9 summarizes the total surface water, groundwater, and reuse water use in Region F from 2011
through 2021, and Figure 1-14 graphically illustrates the same data. Total water use increased by
approximately 118,000 acre-feet (17 percent) between 2011 and 2021. Groundwater use increased by more
than 24,000 acre-feet (5.0 percent) and surface water use decreased by over 58,000 acre-feet (42.8 percent)
over the same period. Estimates of reuse water and brackish water (for mining) use were first recorded bysthe
TWDB on a countywide basis in the year 2015. Between 2015 and 2021, there was an increase of ovér
125,000 acre-feet (237 percent) of reuse water use.

Figure 1-16 shows the percentage of supply from groundwater, broken down by county, inthe region in the
year 2021. Overall, groundwater use has shown a decreasing trend in recent years ranging,from 72percent of
total water use in 2011 to 64 percent in 2021. Surface water use has shown a consistent decreasing trend
ranging from 24 percent of total water use in 2011 to 14 percent in 2021.

Table 1-9
Historical Groundwater, Surface Water, and Reuse Water'Use,in Region F

Groundwater | Surface Water Reus@eiv Total
Year
(Acre-Feet) (Acre-Feet) (A (Acre-Feet)_

2011 495,423 169,553 27,508 692,484
2012 493,939 96,576 12,969 603,484
2013 493,619 130,279 14,082 637,980
2014 544,024 10677 14,544 660,245
2015 484,155 104,609 53,239 642,003
2016 513,966 102,629 59,054 675,649
2017 584,176 104,743 105,670 794,589
2018 559,400 101,814 141,664 802,878
2019 558,277 106,692 145,730 810,699
2020 543,760 113,223 98,710 755,693
2021 520,162 111,488 179,193 810,843

Note: Data are from Texas,Water Development Board.®
a. Values from,2000-2014 only reflect entities that reported water reuse during that year.
Annual reuse and\brackish water (for mining) use was not reported through all of Region F until 2015.
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Figure 1-14
Historical Groundwater, Surface Water, and Reuse Water Use in Region F*
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*Values from 2000-2014 only reflect entities that reported water féuse during that year. Annual water reuse was not
reported through all of Region F until 2015.

Figure 1:15
Groundwater, Surface Water, and Réuse' Water Use in Region F in 2021
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Percent Supplies from Groundwater by County (2021)

Figure 1-16
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1.3.1 Surface Water Sources

Surface water in Region F is primarily obtained from reservoirs in the Colorado and Rio Grande River Basins.
Some water is diverted directly from streams for agricultural and industrial use. Surface water is also used for
domestic and livestock use through the development of stock tanks and river diversions.

All surface water, with a few exceptions, is owned by the State and users must have a water right permit to
store and/or use this water. Water use permits are generally issued by use type authorized by the State!
Table 1-10 summarizes permitted surface water diversions by use category for each county in RegiongF:
(These categories differ slightly from the demand categories used by TWDB for regional water planning?)
Figure 1-17 shows the distribution of permitted diversions by county and use type. Most of the large susface
water diversions in Region F are associated with major reservoirs. Table 1-4 in Section 1.1.2 lists the
permitted diversions and the reported year 2022 water use from major water supply resérvoits insthe region.

Region F does not import a significant amount of surface water from other regions (a total of 1,032 acre-feet
per year in 2030 from Regions O, G and E). Region F exports water to two citiesifi"Region G: Sweetwater and
Abilene. The City of Sweetwater owns and operates Oak Creek Reservoir, a,30,000 acre-feet reservoir in Coke
County. The City of Abilene has a contract with the Colorado River Munigipal Water'District (CRMWD) for
16.54% of the safe yield of O.H. Ivie Reservoir. Facilities to transfer waterfrom lake O.H. lvie to Abilene
became operational in September 2003. Small amounts of surfacedvater are'supplied to the Cities of Lawn
and Rotan, which are both in Region G. Several rural water supply cofporations also supply small amounts of
surface water to neighboring regions.

Lake lvie Lake Brownwood
Colorado River Municipal Water District Brown County Water Improvement District #1
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Table 1-10

Surface Water Rights by County and Category

Permitted Permitted Permitted Permitted Permitted
Municipal® Industrial Irrigation Mining Other®
Surface Surface Surface Surface Surface | Total Surface Water
County Water Water Water Water Water Diversions
Diversions Diversions Diversions Diversions Diversions | (Acre-Feet per Year)
(Acre-Feet (Acre-Feet | (Acre-Feet | (Acre-Feet (Acre-Feet
per Year) per Year) per Year) per Year) per Year)
Borden 200 0 63 0 0 263
Brown 29,712 0 8,729 0 0 38,441
Coke 59,557 6,000 969 1,669 0 68,195
Coleman® 110,839 14,509 6,522 0 71 131,941
Concho 35 0 2,356 0 16 2,407
Ector 0 0 3,200 0 0 3,200
Howard 1,700 0 89 45,715 0 47,504
Irion 0 0 5,734 55 0 5,789
Kimble 1,000 2,472 8,450 60 0 11,982
Martin 0 0 0 2,500 0 2,500
Mason 0 0 356 0 0 356
McCulloch 0 0 2,231 0 3,500 5,731
Menard 1,016 0 5,597 3 4,892 11,508
Mitchell 8,200 4,050 123 0 0 12,373
Pecos 0 0 664902 0 0 66,902
Reeves 0 0 54,866 0 0 54,866
Runnels 2,919 0 7,073 70 0 10,062
Schleicher 0 0 38 3 0 41
Scurry® 30,000 0 503 0 0 30,503
Sterling 0 0 168 0 0 168
Sutton 0 0 99 3 0 102
Tom Green 27,042 8,002 41,655 0 16 76,715
Total 272,220 35,033 215,722 50,078 8,495 581,548
a. Diversion amounts that are permitted for multiple uses, including municipal, are shown under the municipal use category.
b. Other includes domestic and livestock use and recreational use.
[ Includes water rights forlvié Reservoir, which is located in Coleman, Concho and Runnels Counties.
d. Includes rights for,Red Bluff Reservoir, which is located in Loving and Reeves Counties.
e. Includes rightsifor Lake J.B. Thomas, which is located in Borden and Scurry Counties.
Note: Datajare from TCEQ's active water rights list.° Other counties have no permitted water rights on the TCEQ list. Additional

note, for water rights listed in multiple counties, all of the volume of the water right was assigned to one county.
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Figure 1-17
Permitted Diversion by County
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1.3.2 Groundwater Sources

As previously discussed in section 1.1.2, there are 14 aquifers that supply water to the 32 counties of Region
F: four major aquifers (Edwards-Trinity Plateau, Ogallala, Pecos Valley, and Trinity) and ten minor aquifers
(Capitan Reef Complex, Cross Timbers, Dockum, Edwards-Trinity High Plains, Ellenberger-San Saba, Hickory,
Igneous, Lipan, Marble Falls, and Rustler). The TWDB defines a major aquifer as an aquifer that supplies large
quantities of water to large areas.’® Minor aquifers supply large quantities of water to small areas, or
relatively small quantities of water to large areas. The Trinity aquifer is considered a major aquifer by the
TWDB because it supplies large quantities of water in other regions. However, the Trinity aquifer covers only
a small portion of Region F in Brown County and supplies a relatively small amount of water in the'region:

Table 1-11 shows 