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Our Mission

To lead the state’s efforts in ensuring a  
secure water future for Texas and its citizens.



Dear Fellow Texans:

On behalf of my fellow Board member, Kathleen Jackson, I am honored to deliver to you the 2022 State 
Water Plan. Adoption of this plan marks the fifth state water plan created through a near quarter century of 
successful implementation of Texas’ widely recognized regional water planning process. This transparent 
process continues to evolve and provide Texas with a clear and credible path to providing water to protect its 
growing economy and the more than 50 million Texans anticipated to be here by 2070. 

Developing the state water plan is only possible through the support of our sister agencies, regional water 
planning group sponsors and their staff, and many technical consultants, along with input from water provid-
ers, water districts, and professionals representing a wide variety of relevant interest groups. I am impressed 
by the dedication of the more than 480 regional water planning group members who volunteered their time 
and sustained their focus throughout the process to ensure water is available for Texans in the years to 
come. I am also deeply grateful to every stakeholder, especially the general public, who offered their own 
time and energy to improve our regional and state water plans as part of this bottom-up process.

Texas’ visionary water planning approach is founded on extensive data and science and guided by a robust 
framework that requires all 16 regional planning groups to address their water supply needs openly and gen-
uinely. The resulting regional and state water plans set forth thousands of specific, actionable strategies and 
projects—costs and sponsors included—that clearly demonstrate how Texas will be able to withstand future 
droughts. No other state delivers this level of specificity and credibility in its water plan.

We do not, in other words, just plan for the sake of planning. Through vision and foresight and a commitment 
and endorsement by the legislature and citizens of Texas, those strategies and projects are being imple-
mented to ensure a secure water future for Texas. Our agency is committed to continually improve data col-
lection, water science, and other tools in support of better planning that will result in projects with tangible 
benefits for the state. 

Since establishing the State Water Implementation Fund for Texas (SWIFT) funding program in 2015, the 
Texas Water Development Board has, through its innovative structure and efficient subsidies, helped finance 
the implementation of more than 50 recommended state water plan projects that will provide about 1.5 mil-
lion acre-feet per year of additional water supply—a clear testament to the state’s wisdom and commitment 
to protect Texans and our economy. SWIFT has already funded, among many other projects, the construction 
of Texas’ first new major reservoirs in decades and one of the largest active water treatment plant construc-
tion projects in the country.

I cannot thank enough the hundreds of water planning stakeholders who poured thousands of hours of 
effort into this process. I also want to acknowledge that developing these robust state water plans would be 
impossible without our statutory planning framework and the substantial support we consistently receive 
from the Texas Legislature.

Brooke T. Paup, Chairwoman

P.O. Box 13231, 1700 N. Congress Ave.
Austin, TX 78711-3231, www.twdb.texas.gov
Phone (512) 463-7847, Fax (512) 475-2053
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QUICK FACTS
Texas’ state water plans are based on future conditions in the event of a recurrence of the 
worst recorded drought in Texas’ history—known as the “drought of record”—a time when, 
generally, water supplies are lowest and water demands are highest.

Texas’ population is anticipated to increase 73 percent between 2020 and 2070, from 
29.7 million to 51.5 million, with approximately half of this growth occurring in Regions C 
and H. Water demands are projected to increase less significantly, by approximately 9 percent 
between 2020 and 2070, from 17.7 million to 19.2 million acre-feet per year. 

Texas’ existing water supplies—those that can already be relied on in the event of drought—
are projected to decline by approximately 18 percent between 2020 and 2070, from 16.8 
million to 13.8 million acre-feet per year primarily due to depletion of aquifers, with relatively 
small losses in reservoir yield due to sedimentation.

Water user groups face a potential water shortage of 3.1 million acre-feet per year in 2020 
and 6.9 million acre-feet per year in 2070 in drought of record conditions. 

Approximately 5,800 water management strategies recommended in this plan would provide 
1.7 million acre-feet per year in additional water supplies to water user groups in 2020 and 
7.7 million acre-feet per year in 2070.

Conservation strategies represent approximately 29 percent, or 2.2 million acre-feet per year, 
of all recommended water management strategy volumes in 2070 and were recommended 
for more than half of the water user groups in the plan.

The estimated capital cost to design, construct, and implement the more than 2,400 
recommended water management strategy projects by 2070 is $80 billion in 2018 dollars, 
without accounting for future inflation. 

If strategies are not implemented, approximately one-quarter of Texas’ population in 
2070 would have less than half the municipal water supplies they will require during a 
drought of record.

If Texas does not implement the water supply strategies and projects in the state water 
plan, a severe drought could cause $110 billion of economic damages in 2020, increasing 
to $153 billion per year by 2070.

Through SWIFT and other financial assistance programs, the TWDB has closed on 
approximately $6.5 billion in financial assistance for 61 state water plan projects 
recommended in the 2017 State Water Plan.

Since inception, the SWIFT program has committed almost $9 billion to state water plan 
projects, of which almost $8.2 billion is toward recommended projects in this state water plan.



2022 State Water Plan • Water for TexasExecutive summary 

TEXAS WATER DEVELOPMENT BOARD

4

Why do we plan?
Planning is necessary to responsibly manage and 
develop the state’s water resources for the benefit 
of future generations. Reliable water supply is 
essential to supporting Texas’ robust economy, 
its agricultural and natural resources, and one of 
the fastest growing populations in the country. By 
2070, 51.5 million people are anticipated to live in 
the state, all requiring water to work and thrive. 

The goal of the state’s water planning process is 
to ensure adequate water supplies for all Texans 
in times of drought. Texas has a long history of 
drought, and there is no indication of that pat-
tern changing; in fact, recent droughts remind us 
that more severe drought conditions are likely 
to continue to occur at some point in the future. 
Although the drought of the 1950s is considered 
the statewide “drought of record” for Texas—and 
remains the statewide benchmark for the water 
planning process—there are much more recent 
regional droughts of record, the new 2007–2016 
Colorado Basin drought of record being a recently 
documented example. As they continue to occur, 
each of those new regional droughts of record 
must be incorporated directly into the regional 
and state water plans to reflect the new regional 
planning benchmark.

Because the state water plan is based on provid-
ing water supplies under benchmark drought con-
ditions when water demands are usually highest 
and supplies are lowest, its implementation will 
also generally support most of the same water 
demands under average or wetter hydrologic con-
ditions. Significant portions of identified water 
needs in this state water plan, particularly certain 
irrigation needs, are not, however, entirely attrib-
utable to an onset of drought conditions. Even 
under average hydrologic conditions, irrigated 
agriculture requires significant water supplies to 
support it, and sizable portions of those irrigation 
demands will likely be unmet even under average 
hydrologic periods, due largely to the managed 
and unmanaged depletion of aquifers.

Ensuring adequate and affordable water sup-
plies for all Texans to withstand future droughts 
requires both advance planning and implemen-
tation prior to the onset of drought. The Texas 
Water Development Board (TWDB) is the state’s 
lead water planning and infrastructure financing 
agency and is statutorily responsible for admin-
istering the regional water planning process and 
preparing and adopting the state water plan every 
five years. Each new state water plan, which 
considers a 50-year horizon, must reflect and 
respond to changes in population, water supplies, 
technological improvements, economic shifts, 
project viability, and state policy. The Texas Legis-
lature has long recognized that water is critical to 
the future of Texas and, in 1997, created a strong 
state and regional framework for responsibly 
planning to address both the short- and long-
term water needs of the state. However, providing 
sufficient water supplies at reasonable costs 
continues to present new challenges with each 
planning cycle. Among those challenges are the 
continued increase in the estimated cost of devel-
oping water supply projects that often require 
many years to implement and adequately prepar-
ing in the face of continued uncertainty of future 
droughts that may be worse than the drought of 
record.

How do we plan?
Since 1997, water planning in Texas has been 
based on local involvement focused at the 
regional level. The state is divided into 16 regional 
water planning areas (Figure ES-1). Each planning 
area is represented by a planning group that, on 
average, consists of approximately 22 members 
representing at least 12 statutorily required inter-
ests: the public, counties, municipalities, indus-
tries, agriculture, environment, small businesses, 
electric-generating utilities, river authorities, water 
districts, water utilities, and groundwater manage-
ment areas where applicable.

During each five-year planning cycle, regional 
water planning groups evaluate population pro-
jections, water demand projections, and existing 
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water supplies. Each planning group then identi-
fies potential water shortages under drought of 
record conditions (water needs) and recommends 
water management strategies (with cost esti-
mates) to address those potential shortages. This 
bottom-up approach allows the planning groups 
to assess specific risks and uncertainties in their 
own regions and evaluate potential impacts of 
water management strategies on their region 
as well as on the state’s water, agricultural, and 
natural resources. Importantly, Texas’ planning 
framework directly involves the entities—regional 

water providers, cities, or water utilities—that will 
actually be responsible for developing and deliver-
ing those future water supplies.

Once the planning groups adopt their regional 
water plans, the plans are sent to the TWDB for 
review and approval. The TWDB then prepares 
the state water plan based on the regional water 
plans. The state water plan also serves as a guide 
for state water policy and includes the TWDB’s 
policy recommendations to the Texas Legislature. 
Each step of the water planning process is open 

Figure ES-1. Regional water planning areas
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to the public and provides numerous opportuni-
ties for public input.

How many Texans will there be?
The population in Texas is projected to increase 
73 percent between 2020 and 2070, from 29.71 
million to 51.5 million people (Figure ES-2). 
Growth rates vary considerably throughout the 
state. For example, 31 counties are projected 
to at least double their population by 2070; the 
rest are projected to remain the same, decline, or 
experience modest growth. Approximately half of 
the statewide population growth between 2020 
and 2070 is projected to occur within Regions C 
(which includes the Dallas-Fort Worth metropol-
itan area) and H (which includes the Houston met-
ropolitan area).

How much water will we require?
While population is projected to increase 73 per-
cent over the next 50 years, total water demand 
for all sectors in Texas is projected to increase 

1 Planning numbers presented throughout this plan have been 
rounded.   

by only 9 percent, from about 17.7 million acre-
feet per year in 2020 to about 19.2 million in 2070 
(Figure ES-3). Municipal demand is projected to 
increase in greater proportion and total volume 
over the next 50 years than any other water use 
category, from 5.2 million acre-feet per year 
in 2020 to 8.5 million in 2070. This projected 
demand includes passive conservation from 
plumbing codes that are similar in magnitude to 
the volume of recommended municipal conserva-
tion strategies in this plan as detailed in Chapter 
8. Agricultural irrigation demand is projected to 
decrease, from 9.4 million acre-feet per year in 
2020 to about 7.6 million in 2070, due to more 
efficient irrigation systems, reduced groundwa-
ter availability, and the transfer of surface water 
rights from agricultural to municipal users. Man-
ufacturing and livestock demands are projected 
to increase, while mining demand is projected to 
decline. Water demand for steam-electric power 
generation is projected to remain constant over 
the next 50 years primarily due to a combina-
tion of anticipated factors, including a projected 
increase in wind and solar power generation and 
increased water efficiencies at existing facilities.

Figure ES-2. Historical and projected population growth in Texas (1850–2070)

0

10,000,000

20,000,000

30,000,000

40,000,000

50,000,000

60,000,000

18
50

18
60

18
70

18
80

18
90

19
00

19
10

19
20

19
30

19
40

19
50

19
60

19
70

19
80

19
90

20
00

20
10

20
20

20
30

20
40

20
50

20
60

20
70

Historical

2022 State Water Plan



2022 State Water Plan • Water for Texas

TEXAS WATER DEVELOPMENT BOARD

Executive summary 7

How much water do we have now?
Existing water supply—categorized as surface 
water, groundwater, and reuse water—is projected 
to decrease approximately 18 percent, from 16.8 
million acre-feet per year in 2020 to about 13.8 
million in 2070. For planning purposes, existing 
supply represents water supplies that are phys-
ically and legally available to be produced and 
delivered with current permits, current contracts, 
and existing infrastructure immediately in the 
event of an onset of drought of record conditions.

Existing surface water supplies are projected 
to decrease by about 2 percent, from 7.2 million 
acre-feet per year in 2020 to 7.1 million in 2070 
due to sedimentation and changes in water 
contracts.

Groundwater supplies are projected to decrease 
32 percent, from 8.9 million acre-feet per year in 
2020 to 6 million in 2070. This decrease is primar-
ily due to reduced groundwater availability from 

the Ogallala Aquifer (as a result of its managed 
depletion over time) and the Gulf Coast Aquifer 
(due to mandatory reductions in pumping to 
prevent land surface subsidence). Additionally, 
groundwater conservation districts made policy 
decisions through the groundwater management 
area joint planning process that also resulted in 
changes to groundwater availability.

Total annual reuse supply makes up nearly 4 per-
cent of total supplies in 2020, with approximately 
half of this supply occurring in Region C. Reuse 
supplies are estimated to increase statewide 
about 15 percent from 2020 to 2070.

Do we have enough water for the future?
Because the existing water supply is not enough 
to meet the future demand for water during times 
of drought, Texas would need 6.9 million acre-feet 
of additional water supplies, including in the form 
of water savings through conservation, to meet 
the demand for water in 2070. If a recurrence of 

Figure ES-3. Projected total annual water demand and existing water supply for all sectors in Texas 
(millions of acre-feet)
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the drought of record had occurred in 2020, the 
state would have faced an immediate need for 
3.1 million acre-feet per year in additional water 
supplies (Figure ES-4). Of that, 7 percent (215,000 
acre-feet) would have been required for municipal 
water users, who face the largest water demand 
increase over the next 50 years. Total water needs 
(potential shortages) are projected to increase 
by 120 percent between 2020 and 2070, from 3.1 
million to 6.9 million acre-feet per year. In 2070, 
3.1 million acre-feet per year, or 46 percent of the 
total projected needs, is associated with munici-
pal users.

What can we do to get more water?
When projected demand for water exceeds 
existing supply, planning groups recommend 
water management strategies—specific plans and 
associated projects—to address the gap either by 
providing additional water supply or by reducing 
water demand. Water management strategies 

include reduction in water use through conserva-
tion or additional water supply from new reser-
voirs, groundwater wells, water reuse, seawater 
and groundwater desalination plants, and more. 

In the 2022 State Water Plan, planning groups 
recommended approximately 5,800 water man-
agement strategies and more than 2,400 specific 
water management strategy projects to increase 
water supply. Strategies may or may not require 
new water infrastructure—referred to as water 
management strategy projects—to be developed. 
If implemented, these strategies would provide 
7.7 million acre-feet per year in additional water 
supplies to water user groups by 2070 (Figure 
ES-5). 

The full capacity of all recommended projects 
and strategies that are included in the approved 
regional water plans, including any associated 
capacities or volumes of water that may not be 

Figure ES-4. Annual water needs by water use category (acre-feet)*
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immediately assigned to a specific water user 
group, is also considered to be part of the state 
water plan.

By 2070, about 31 percent of the total volume of 
these strategies would be in the form of demand 
management. Demand management refers to 
measures that reduce the need for additional 
water, such as long-term conservation and short-
term drought management measures. Drought 
management includes activities that temporarily 
restrict water use for certain types of activities 
and businesses. 

Surface water resources, including new reser-
voirs, compose the greatest portion of the rec-
ommended water management strategy supplies 
in 2070 at approximately 37 percent. Reuse is 
expected to provide approximately 15 percent, 
groundwater resources approximately 12 percent, 
aquifer storage and recovery resources approx-
imately 3 percent, and seawater desalination 
about 3 percent of additional supplies to water 
user groups (Figure ES-6). 

Planning groups recommended a wide vari-
ety of water management strategies, each of 

which relies on a specific combination of water 
source(s), infrastructure, and technology (Figure 
ES-7). The types and mixture of strategies rec-
ommended by each regional planning group were 
shaped by the regional geography, availability of 
water resources, and water needs. 

Some planning groups recommended strategies 
that, if implemented, would provide more water 
than may be required to meet their region’s water 
needs under drought of record conditions. This 
additional supply addresses risks and uncertain-
ties that are inherent to the planning process and 
the operation and management of water systems, 
including

•	 higher population growth and/or water 
demands than projected;

•	 the occurrence of a drought worse than the 
drought of record;

•	 unanticipated reduction in existing water 
supplies;

•	 water system operation, treatment losses, and 
operational safety factors; and

•	 potential difficulties in financing and imple-
menting water supply projects.

Figure ES-5. Annual volume of recommended water management strategies (millions of acre-feet)
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Figure ES-6. Share of recommended water management strategies by water resource in 2070 (percent)
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Are all the water supply needs met?
Two planning groups (Regions N and P) were able 
to recommend water management strategies 
that, if implemented, can fully meet the needs 
for all their water user groups. The remaining 14 
planning groups were unable to identify sufficient 
feasible strategies that could meet both Texas’ 
planning requirements and all the projected 
needs in their regions (Figure ES-8). 

Statewide, the vast majority of projected water 
needs associated with municipal, manufacturing, 
livestock, and mining water user groups are met 
by the plan through 2070 (Figure ES-9). However, 
approximately 2.2 million acre-feet of water 
supply needs remain unmet by this plan in 2020, 
increasing to approximately 2.5 million acre-feet 
in 2070 (Table ES-1). Irrigation represents the vast 
majority (ranging from 86 percent to 94 percent) 
of these unmet needs in all decades. At least 
some volume of unmet water supply needs occur 
for all categories of water user groups in the plan. 
Often these unmet needs comprise a relatively 

small share of an entity’s total water demands, 
meaning that they could be addressed through a 
drought contingency plan. The inability to meet 
a water user group’s need in the plan is usually 
due to the lack of an economically feasible water 
management strategy, but this does not prevent 
an entity from pursuing additional water supplies.

How much will it cost?
The estimated total capital cost of the 2022 State 
Water Plan, which represents the capital costs of 
all recommended water management strategies 
and projects in the 2021 regional water plans, is 
$80 billion in 2018 dollars, without accounting for 
future inflation. These costs include the funds 
needed to permit and design projects, acquire 
water rights and land, and construct projects 
necessary to implement the recommended 
strategies. The vast majority of the cost, approx-
imately $77.1 billion, is associated with projects 
sponsored by municipal water user groups and 
wholesale water providers that provide water to 
municipal water users.
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Figure ES-7. Share of recommended water management strategies by strategy type in 2070 (percent) 
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What if we do nothing?
Texas would suffer significant economic losses 
should the recommended water management 
strategies not be implemented and another 
drought of record, or worse, occur. Economic 
modeling indicates that Texas businesses and 
workers could have lost approximately $110 
billion in income annually in 2020 and could lose 
$153 billion annually in 2070. Job losses could 
have totaled approximately 615,000 in 2020 and 
could total 1.4 million in 2070. This estimate is 
likely conservative and does not include addi-
tional drought impacts such as those to dry 
land farming and other activities not associated 
directly with water needs identified by the plan, 
nor does it attempt to quantify the potential for 
greater impacts that would result from a drought 
that is worse than the drought of record. 

If we do nothing, approximately four out of five 
Texans would face at least a 10 percent water 
shortage in their cities and residences in 2070, 

and approximately a quarter of all Texas’ munic-
ipal water users would have less than half of the 
water supplies that they require to live and work 
by 2070 (Figure ES-10).

How are strategies in the state water 
plan funded?
Strategy sponsors, such as cities or wholesale 
water providers, must take action, including 
obtaining financing, to develop water projects 
and conservation measures, many of which may 
require financial assistance. Water providers 
surveyed during the planning process reported 
an anticipated need of $47 billion in state finan-
cial assistance to implement strategies in their 
regions. Of this amount, approximately $46.6 
billion is for strategies associated with municipal 
water suppliers or wholesale water providers. 
Cities, communities, and individuals can ask their 
water providers to apply for state financing for 
water projects.

Figure ES-8. Annual water supply needs and needs met by the plan by region in 2070 (acre-feet)
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In 2013, the Texas Legislature created the State 
Water Implementation Fund for Texas (SWIFT) 
and State Water Implementation Revenue Fund 
for Texas (SWIRFT) to provide affordable, ongo-
ing state financial assistance for projects in the 
state water plan. Passed by the legislature and 
approved by Texas voters through a constitu-

tional amendment, the SWIFT2 program assists 
communities in developing and optimizing water 
supply projects at cost-effective rates. The 

2 The SWIFT program includes two funds, the State Water Imple-
mentation Fund for Texas (SWIFT) and the State Water Imple-
mentation Revenue Fund for Texas (SWIRFT). Revenue bonds for 
the program are issued through SWIRFT.

Figure ES-9. Annual water supply needs and needs met by the plan by water use category in 2070 
(acre-feet)
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Water use  
category 2020 2030 2040 2050 2060 2070
Irrigation 1,917,000 2,724,000 2,512,000 2,421,000 2,377,000 2,336,000 

Steam-electric 122,000 94,000 94,000 94,000 95,000 95,000 

Manufacturing 110,000 1,000 1,000 1,000 1,000 1,000 

Mining 52,000 46,000 41,000 35,000 29,000 32,000 

Municipal 18,000 1,000 2,000 3,000 4,000 6,000 

Livestock 9,000 2,000 3,000 4,000 5,000 7,000 

Total 2,228,000 2,868,000 2,653,000 2,558,000 2,511,000 2,477,000 

Table ES-1. Statewide annual water supply needs that are unmet by the plan (acre-feet) 
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program provides low-interest loans, extended 
repayment terms, deferral of loan repayments, 
and incremental repurchase terms for projects 
with state ownership aspects. To be eligible for 
the SWIFT program, a project and its associated 
capital costs must be included in the state water 
plan. In addition to SWIFT, the TWDB has several 
state and federally funded financial assistance 
programs that may be utilized to fund projects in 
the state water plan. 

What has the TWDB done to implement 
water management strategies in the 
2017 State Water Plan?
Since adopting the 2017 State Water Plan, the 
TWDB has closed3 on more than $6.5 billion, 
including in SWIFT financing, for implementation 
of 61 projects recommended in the 2017 State 
Water Plan. Many of these water management 
strategy projects continue to be recommended 

3 The TWDB first approves a commitment for financial assis-
tance. After all appropriate reviews and requirements are met, 
funds are released at closing.

Figure ES-10. Projected statewide population impacted by municipal water needs in 2020 and 2070
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What has the TWDB done already to 
implement water management strategies 
in this new plan?
The TWDB has already committed almost $8.2 
billion in SWIFT financing toward projects that are 
recommended in this 2022 State Water Plan. The 
projects include groundwater wells, conservation, 
brackish groundwater and seawater desalination, 
and reservoir projects.

What more can we do?
Planning groups made a variety of regulatory, 
administrative, and legislative recommendations 
that they believe are needed to better manage 
Texas’ water resources and to prepare for and 
respond to droughts. Having considered their rec-
ommendations and other potential policy consid-
erations, the TWDB recommends the following:

Legislative recommendation 1:  
Unique stream segment designation
The legislature should designate the five river 
or stream segments of unique ecological value 
recommended by the 2021 regional water plans 
(Alamito Creek, Black Cypress Bayou, Black 
Cypress Creek, Pecan Bayou, and Terlingua Creek) 
for protection under Texas Water Code § 16.051(f).

Legislative recommendation 2:  
Unique reservoir site designation
The legislature should designate for protection 
under Texas Water Code § 16.051(g) three sites of 
unique value for constructing reservoirs as recom-
mended in the 2021 regional water plans: Coryell 
County Off-Channel Reservoir, Millers Creek 
Off-Channel Reservoir, and Parkhouse II (North). Reverse osmosis membranes at a brackish groundwater 

desalination plant
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QUICK FACTS
•	 Texas’ state water plans are based on future conditions that would exist in the event of 

a recurrence of the worst recorded drought in Texas’ history—known as the “drought of 
record”—a time when, generally, water supplies are lowest and water demands are highest.

•	 Details from the regional and state water plans, including summaries by region, county,  
and water user group, can be explored through the interactive state water plan at  
2022.texasstatewaterplan.org.

•	 Historical water use and projected water demand data can be further explored through 
interactive data dashboards at www.twdb.texas.gov/waterplanning/data/index.asp.

Water is the lifeblood of Texas. It sustains the 
state’s booming cities and rural communities, 
farms and ranches, diverse economy, and natural 
environment. Indeed, the availability of water has 
always influenced patterns of settlement and 
economic opportunity in Texas. Due in large part 
to significant investments in water supply infra-
structure in the mid-20th century, including many 
reservoirs, Texas now has dependable water 
supplies during most years. However, the Texas 
climate is famously unpredictable from one year 
to the next, often oscillating between extended 
periods of insufficient rainfall and extreme, 
short-lived precipitation events and flooding. The 
statewide drought during the 1950s is cemented 
in Texan legend, resulting in 244 of the state’s 
254 counties being declared disaster areas and 
long-term demographic changes with many rural 
residents abandoning their farms and ranches to 
live in cities (NPR, 2012). This drought was punc-
tuated by damaging floods in the spring of 1957 in 
every river basin in the state (TBWE, 1957). Texas’ 
most recent severe drought from 2010 to 2014 
reminded Texans of the importance of water plan-
ning and conservation, as water supplies around 
the state declined significantly and 2011 took its 
place as the single driest and second hottest year 
in Texas’ modern meteorological record.

In response to the drought of the 1950s and in 
recognition of the need to better plan for the 
future, the 55th Texas Legislature created the 
Texas Water Development Board (TWDB) in 1957 
to prepare plans and provide funding to address 
the state’s future water needs. In 1997, as a 
result of a brief but intense drought and recogni-
tion of increasing population pressure on water 
resources, the 75th Texas Legislature established 
a new, bottom-up, stakeholder-driven regional 
water planning process and formed 16 regional 
water planning areas (Figure 1-1). In this process, 
local stakeholders representing cities, farmers, 
ranchers, industries, river authorities, the environ-
ment, and other interests work together to create 
long-range plans to ensure Texas will have reliable 
water supplies during times of drought.

The 2022 State Water Plan is the fifth plan 
completed under the regional water planning 
process and the state’s 11th water plan overall. 
It is the culmination of the fifth cycle of regional 
water planning, comprising the hard work and 
dedication of more than 480 volunteer planning 
group members across Texas’ 16 regional water 
planning groups. With each state plan, the TWDB 
compiles new and updated information and 
recommendations from the 16 adopted regional 

https://2022.texasstatewaterplan.org
http://www.twdb.texas.gov/waterplanning/data/index.asp
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water plans into one document to serve as a 
guide to state water policy. With each five-year 
cycle, the TWDB creates a comprehensive state 
plan that is more substantive, data driven, forward 
looking, transparent, and user friendly than previ-
ous plans. This is exemplified by the development 
of the interactive state water plan website and 
various online data dashboards, which are contin-
uously enhanced for policy makers, local officials, 
and citizens to better engage with the water plan-
ning information that affects them.

The TWDB’s experience and commitment to 
continually improving the process keep Texas 
at the forefront of state water planning in the 
United States. Indeed, no other fast-growing 
state has produced a water plan that more clearly 
demonstrates how its local water suppliers can 
provide long-term, affordable water supplies to 
its residents. Sustained investments by the Texas 
Legislature have developed surface water and 
groundwater availability models that have pro-
vided constraint-based and actionable data as a 
basis of the planning process. Although the terms 
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“update” or “revision” are sometimes—rightfully—
used in discussing water plans, each regional 
and state water plan is, in fact, a standalone plan 
based on a renewed look at water demands, 
potential shortages, and potentially feasible 
strategies. At the same time, the recurring nature 
of five-year planning cycles allows the process to 
respond to legislative policy changes, stakeholder 
input, and new methodological approaches, while 
remaining updated and relevant.

1.1 Regional water planning 
overview

Senate Bill 1, passed by the Texas Legislature in 
1997, outlined an entirely new process in which 
local and regional stakeholders were tasked with 
developing consensus-driven regional plans for 
how to meet water needs during times of drought. 
The TWDB was charged with implementing the 
program, which meant developing rules and 
guidelines as well as establishing the planning 
regions. Senate Bill 1 stipulated that the TWDB 
could only provide financial assistance for water 
supply projects and the Texas Commission on 
Environmental Quality could only grant new 
surface water rights if they were consistent with 
the regional and state water plans. These incen-
tives were important to encourage water project 
sponsors to actively participate in the planning 
process.

The 16 regional water planning areas were des-
ignated by considering river basin and aquifer 
delineations, political subdivision boundaries, 
socioeconomic characteristics, public comments, 
and other factors. The TWDB is required to review 
and update the planning area boundaries at least 
once every five years. These boundaries were last 
reviewed in October 2020, and no changes have 
been made since their initial establishment.

1.1.1 Regional water planning groups
Each of the 16 regional water planning areas has 
an associated planning group composed of local 

stakeholders who volunteer their time for this 
process. Every five years, the planning groups 
are responsible for developing regional water 
plans that are funded primarily through legislative 
appropriations, administered by the TWDB, and 
guided by statute, rules, contracts, and input from 
planning group members and the general public. 
In accordance with the Texas Open Meetings Act, 
all planning groups and their committees conduct 
their business in meetings that are open to the 
public and that give the public advance notice of 
the time, date, location, and subject matter of the 
meetings.

Each planning group is required to maintain at 
least one representative of each of the following 
12 interests:

1.	 The general public
2.	 Counties
3.	 Municipalities
4.	 Industry
5.	 Agriculture
6.	 Environment
7.	 Small business
8.	 Electric-generating utilities (also called 

steam-electric)
9.	 River authorities

10.	 Water districts
11.	 Water utilities
12.	 Groundwater management areas that fall 

within the planning area (where applicable)

Planning groups must have at least one voting 
representative from each required interest and 
may designate representatives for additional 
interests that are important to the planning area. 
Currently, each planning group has more than 
12 voting members, with the largest having over 
30. More than 480 voting members participated 
in the development of the 2021 regional water 
plans (see Acknowledgments). Planning group 
members serve in a volunteer capacity and 
are not compensated by the planning groups 
for their time. Planning groups also include 
non-voting members from the TWDB, the Texas 
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Department of Agriculture, the Texas Parks and 
Wildlife Department, and the Texas State Soil and 
Water Conservation Board, as well as liaisons 
from adjacent planning groups and representa-
tives of any additional interest categories deemed 
appropriate by the planning group, such as the 
Texas Commission on Environmental Quality.

The enduring success of Texas’ regional water 
planning process rests with the service of plan-
ning group members who dedicate many hours 
to ensuring the long-term viability of Texas’ water 
supplies. Strong leadership from planning group 
chairs and other long-time members, as well as 
the ability to attract new members who bring 
fresh ideas to the table, ensure the dynamic conti-
nuity of the planning process.

1.1.2 Program requirements
A regional water plan must meet all statutory, 
administrative rule, and contract requirements. 
During each five-year planning cycle, each plan-
ning group must

•	 maintain its membership and governing bylaws;
•	 designate a political subdivision of the state, 

such as a municipality, river authority, or coun-

cil of governments, to serve as its administrator 
for the purpose of arranging meetings, man-
aging grant-funded contracts, and providing 
public notices (the political subdivision pro-
vides staff resources, at its region’s expense, to 
perform these administrative services);

•	 apply to the TWDB for regional water planning 
grant funding through its political subdivision;

•	 select a technical consultant(s) to serve at the 
direction of the planning group and to collect 
information, perform analyses, and prepare the 
regional water plan document;

•	 direct the development of its water plan, 
including making decisions about which water 
management strategies will be recommended; 

•	 solicit and consider public input, conduct open 
meetings, and, together with its political subdi-
vision, provide required public notices, includ-
ing for public hearings on the initially prepared 
(draft) regional water plan;

•	 submit its initially prepared plan and standard-
ized data to the TWDB for review; and

•	 adopt a final regional water plan and submit it 
to the TWDB for approval.

To facilitate the development of the regional 
water plans, each planning group is supported by 

The North East Texas (Region D) Regional Water Planning Group unanimously adopts their draft regional water plan
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an assigned TWDB regional water planner who 
serves as a project manager and non-voting plan-
ning group member that attends every planning 
group meeting and manages the associated grant 
contract. The planners also provide technical and 
administrative assistance during meetings and 
throughout the development of the regional water 
plans to help ensure the planning groups meet 
their deadlines and all planning requirements.

1.1.3 Development of the regional 
water plans
Every five years, each of the 16 planning groups is 
tasked with producing long-range regional water 
plans that ensure water needs will be met during 
times of drought for the next 50 years. These 
plans generally follow a standard format across 
the regions based upon statute, administrative 
rules, and an established scope of work for each 
planning cycle.

Regional water planning is based on several 
fundamental parameters that guide the entire 
process, the most important of which is antici-
pating a repeat of drought of record conditions 
when, generally, water supplies are lowest and 
water demands are highest. Planning groups 
conduct evaluations of future water demands, 
existing supplies, potential water shortages, and 
feasible water management strategies for whole-
sale water providers and approximately 3,000 
water user groups in six categories (municipal, 
manufacturing, steam-electric power generation, 
mining, irrigation, and livestock). Planning groups 
report the associated data by decade over a 
50-year planning period (in this cycle from 2020 
to 2070) by water user group, county, river basin, 
and regional water planning area. The regional 
plans also include drought response information, 
policy recommendations, information on project 
implementation, and a comparison to previous 
plans. Planning groups must also separately 
submit their region’s prioritized list of all recom-
mended water management strategy projects to 
the TWDB in support of the State Water Imple-
mentation Fund for Texas (SWIFT) prioritization 

Covers of the 2021 regional water plans, www.twdb.texas.gov/
waterplanning/rwp/plans/2021/index.asp
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process. The prioritization at the planning group 
level is based on uniform standards developed by 
a stakeholder committee composed of the plan-
ning group chairs and approved by the TWDB.

The 16 regional water plans are the product of 
hundreds of meetings; the effort and many hours 
of hard work by the planning groups, consultants, 
and stakeholders; and the large amount of infor-
mation that the planning groups develop along 
the way. Each regional plan presents informa-
tion in 11 chapters with much of the underlying 
information entered directly into the TWDB’s state 
water planning database.

1.1.4 Development of the state 
water plan
After planning groups adopt their regional 
water plans, they submit them to the TWDB for 
approval. As required by statute, the TWDB devel-
ops the state water plan based on those plans. 
The state water plan compiles key information 
from the regional water plans and serves as a 
guide to state water policy. It explains planning 
methodology, presents data for the state as a 
whole, identifies statewide trends, and provides 
recommendations to the Texas Legislature. Prior 
to adopting the final state water plan, the TWDB 
releases a draft for public comment, publishes its 
intent to adopt the state water plan in the Texas 
Register, and holds, at a minimum, one public 
hearing.

1.2 The interactive state 
water plan

The 2022 State Water Plan is supported by an 
interactive website (2022.texasstatewaterplan.
org) that is part of the TWDB’s approved and 
adopted plan. The interactive plan allows water 
users to take an up-close look at data themat-
ically and at discrete levels not found in the 
electronic and bound versions of the plan. Data 
is presented in geographical and tabular forms 
with clickable links to help users navigate and 

download data (Figure 1-2). The site allows users 
to view water sources that a particular water user 
group relies on today for its existing water sup-
plies and find out what recommended strategies 
and water sources it will depend on in the future.

This approach to the delivery of water planning 
data to the public provides views at a variety of 
scales, from a snapshot for a single utility to the 
big picture outlook for the entire state. Users can 
view the interactive state water plan in numerous 
ways and from various perspectives:

•	 At varying geographic scales—utility, county, 
region, or state

•	 By specific planning decades—spanning the 
50-year planning horizon (2020–2070)

•	 By water use categories—irrigation, livestock,  
manufacturing, mining, municipal, and 
steam-electric power

•	 By water source—specific aquifers, reservoirs, 
reuse, and other supplies

•	 By category of planning information—projected 
water demands, existing water supplies, water 
needs, and recommended water management 
strategies and projects

•	 By type of water management strategy—to see 
projects by categories such as aquifer storage 
and recovery, direct potable reuse, or seawater 
desalination

•	 By water user—to see geographically all the 
water sources a user relies upon

The TWDB administers the state water planning 
database that facilitates the interactive state 
water plan. Planning groups directly populate a 
unique online database for each planning cycle. 
Planning groups rely on this database to produce 
portions of their regional water plans, including 
calculating water needs for each water user 
group, and to help avoid over-allocating water 
sources. Some of the planning data, such as 
water demand projections and modeled available 
groundwater volumes, are developed and entered 
directly by the TWDB. The state water planning 
database greatly accelerates our ability to review 

https://2022.texasstatewaterplan.org
https://2022.texasstatewaterplan.org
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and approve the final regional plans and develop 
the draft state water plan.

The interactive website increases transparency, 
promotes awareness about water issues to the 
general public, and makes this critical information 
more accessible to a new generation of water 
users. During the review period for the draft 
2021 regional water plans, it allowed the regions 
to visually present the draft regional plan data 
during their 18 public hearings. The interactive 
state water plan is also viewable on most mobile 
devices, and users can download data into a 
spreadsheet for further use. Overall, the interac-
tive plan gives Texans the opportunity to access 

and understand more information and put that 
information into context based on their specific 
needs.

1.3 New to the 2022 State 
Water Plan

During the fifth cycle of regional water planning, 
state legislators, water planning stakeholders, 
and TWDB staff continued to refine the process 
to produce more realistic, data-driven plans to 
guide water resources management in Texas.

Figure 1-2. View of interactive state water plan website
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1.3.1 Legislative changes since the 
2017 State Water Plan
Every two years, the Texas Legislature convenes 
and has an opportunity to refine the iterative 
regional water planning process. Several bills that 
passed during recent legislative sessions resulted 
in modest changes to the fifth cycle of planning. 
In 2017, the 85th Texas Legislature passed three 
bills relevant to the planning process. The widest 
ranging was Senate Bill 1511, which included sev-
eral provisions to the process:

•	 It allowed planning groups to pursue a simpli-
fied version of the planning process every other 
five-year planning cycle if they determine there 
has been no significant changes to water avail-
ability, existing supplies, or demands since the 
last adopted plan (the 2021 planning cycle was 
the first time planning groups had this option 
and it was not utilized, suggesting that the 
regions had meaningful changes to their plans).

•	 It required planning groups to consider the 
impediments to successfully implement-
ing projects in the region (summarized in 
Chapter 10).

•	 It added one new non-voting member repre-
senting the Texas State Soil and Water Conser-
vation Board to each planning group.

•	 It required certain planning group meetings be 
held in a central location readily accessible to 
the public within the planning area.

•	 It required further assessment of the feasibility 
of projects and will require removing infeasible 
projects by amendment in the 2026 regional 
water plans.

•	 It directed the TWDB to report on the imple-
mentation and impediments to the develop-
ment of projects funded through SWIFT in 
the state water plan (see Chapter 10 for this 
information).

Because Senate Bill 1511, 85th Texas Legislature, 
now requires planning groups to actually amend 
their regional water plans if recommended water 
management strategies or projects become infea-
sible prior to the next plan adoption, including 

‘infeasible in time,’4 the need to ensure realistic 
reservoir development timelines, for example, was 
emphasized by the TWDB in the contract guid-
ance and at planning group meetings. Partly in 
response to this feasibility review, online decades 
for six recommended new major reservoir strate-
gies were shifted from 2020 in the draft regional 
plans to 2030 in the final, adopted regional water 
plans.

The 85th Texas Legislature also passed Senate 
Bill 347, which stipulates that, in addition to 
planning groups, any committees or subcommit-
tees designated by the groups are also subject 
to the Texas Open Meetings Act and the Public 
Information Act (Chapters 551 and 552, Texas 
Government Code). House Bill 2215 synchronizes 
the schedules of the state water plan and the joint 
groundwater planning and regional water planning 
cycles. This change, which was a TWDB recom-
mendation in the 2017 State Water Plan, shifted 
the proposal and adoption dates for desired 
future conditions so modeled available ground-
water values would become available earlier each 
planning cycle.

In 2019, the 86th Texas Legislature passed several 
additional bills relevant to the regional water plan-
ning process and state water plan development. 
House Bill 807 called for the TWDB to appoint 
an interregional planning council composed of 
members of each planning group that must meet 
at least once during each five-year planning cycle. 
The inaugural meeting was held April 29, 2020. 
As part of its work, the council produced a report, 
submitted October 16, 2020, which included 
recommendations for the TWDB (Interregional 
Planning Council, 2020). The bill also added 
several specific new requirements to the regional 
water plans:

4 Although all projects recommended in the plan are considered 
technically feasible, a project may become infeasible ‘tempo-
rally’ meaning that obstacles and related delays to implemen-
tation might make it impractical to build the project quickly 
enough to meet water needs intended to be met in an early 
decade, and the project would need to be shown as meeting 
needs later on.



2022 State Water Plan • Water for Texas

TEXAS WATER DEVELOPMENT BOARD

Chapter 1: Introduction  25

•	 Identify any counterproductive drought 
response strategies (summarized in Chapter 3)

•	 Provide a specific assessment regarding the 
potential for aquifer storage and recovery proj-
ects to meet significant identified water needs 
in the planning area (summarized in Chapter 7)

•	 Set specific per capita per day water use goals 
for each municipal water user group for each 
planning decade (highlighted in Chapter 8)

•	 Assess the progress in encouraging coop-
eration among water user groups to develop 
strategies that achieve economies of scale and 
benefit the entire region (summarized in Chap-
ter 10)

•	 Encourage planning groups to provide feedback 
to the state regarding water planning process 
improvements (these policy recommendations 
are summarized in an ancillary document on 
the state water plan website, www.twdb.texas.
gov/waterplanning/swp/2022/index.asp)

House Bill 721 requires the TWDB to assess 
aquifer storage and recovery projects and aqui-
fer recharge projects in the state water plan or 
identified by other stakeholders and conduct a 
statewide survey to broadly identify the relative 
suitability of various major and minor aquifers for 
use in aquifer storage and recovery projects or 
aquifer recharge projects. The TWDB delivered 
this survey to state leadership in December 2020, 
and the results will inform the next planning cycle. 
House Bill 723 requires the Texas Commission 
on Environmental Quality to obtain or develop 
updated water availability models for the Brazos, 
Neches, Red, and Rio Grande river basins by 
December 2022. These new model updates are 
important and will be utilized to develop the 2026 
regional water plans and 2027 State Water Plan.

1.3.2 New developments and process 
improvements
With each cycle of regional water planning, the 
TWDB strives to make the process more acces-
sible, coherent, and informative for stakeholders 
and the public. During the fifth planning cycle, the 
TWDB increased opportunities for stakeholder 

input, including holding two work sessions with 
planning group chairs. However, the most signif-
icant change during this cycle was the shift to 
utility-based planning. In previous plans, munic-
ipal water user groups were defined mostly by 
political boundaries, such as city limits, rather 
than water utility service areas. Utility-based 
planning provides many benefits and allows plan-
ning groups to plan for the entities responsible 
for maintaining infrastructure, planning for future 
growth, and sponsoring the projects that are rec-
ommended in the plans. It also better aligns the 
planning process in a more one-to-one manner 
with data the TWDB collects through Water Use 
Surveys, Water Loss Audits, and Water Conser-
vation Plans. Additionally, the rule changes that 
accompanied this shift to utility-based planning 
lowered the threshold for how much water enti-
ties need to provide to be classified as discrete 
water user groups, increasing the number of 
small communities identified in the plans. More 
information on utility-based planning as the basis 
for the municipal water demand projections can 
be found in Chapter 4.

Interregional Planning Council report 

http://www.twdb.texas.gov/waterplanning/swp/2022/index.asp
http://www.twdb.texas.gov/waterplanning/swp/2022/index.asp
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The TWDB implemented several other significant 
process improvements during the fifth cycle of 
planning. The TWDB launched the Texas Water 
Service Boundary Viewer (www3.twdb.texas.gov/
apps/waterserviceboundaries), an online map-
ping application to house the active water service 
boundaries for all retail water suppliers in the 
state and serve as a hub for related water utility 
information. The Viewer operates in conjunction 
with the TWDB’s annual Water Use Survey, which 
allows utility managers to review and propose 
modifications to boundaries every year via a 
mapping platform. This results in more accurate 
estimates of per capita water use. The TWDB also 
accelerated the development of the socioeco-
nomic impact analyses prepared for the planning 
groups so these analyses could be included in the 
draft plans and subject to greater public review. 
Based upon results from the socioeconomic 
impacts analyses, the TWDB developed a drought 
management strategy costing tool to assist 
planning groups in their strategy evaluations and 
decision making.

The TWDB also placed a greater emphasis on 
visualizing planning data and making it more 
accessible throughout the planning process by

•	 launching an online planning data dashboard 
where users can compare population and water 
demand projections from previous water plans 
and compare adopted projections to historical 
water use estimates in each category;

•	 developing a regional data visualization map 
for the planning groups to reference as they 
developed their plans. The dynamic map dis-
played water needs and surpluses to identify 
and inform potential regionalization of projects;

•	 developing a data dashboard to facilitate under-
standing of the socioeconomic impact analy-
ses developed for the planning groups; and

•	 making available the interactive state water 
plan platform with draft regional plan data for 
planning groups to utilize while reviewing their 
initially prepared (draft) plans and when pre-
senting at public hearings. This improved the 

transparency and understanding of plan con-
tent during the public comment period of the 
initially prepared plans. 

1.4 Advent of regional flood 
planning and the first state 
flood plan
Following the widespread devastation from 
flooding caused by Hurricane Harvey as well as 
other recent tragic flood events around the state, 
the 86th Texas Legislature passed landmark 
legislation to address the persistent threats of 
flooding in Texas. In addition to providing new 
funding mechanisms for flood mitigation proj-
ects (the Flood Infrastructure Fund and the Texas 
Infrastructure Resiliency Fund), the legislation 
mandated that the TWDB establish and adminis-
ter a statewide flood planning process, with the 
first state flood plan due to state leadership in 
2024. The TWDB established 15 flood planning 
regions, appointed initial members to each group, 
and held initial meetings of the planning groups in 
October and November 2020. It is truly a testa-
ment to the success of regional water planning 
that the legislature chose to emulate the process 
to address flood risks in Texas.

There are several fundamental differences 
between water supply planning and flood mitiga-
tion planning, though, that necessitate a differ-
ent focus of attention. Water supply planning is 
generally about addressing long time periods of 
low water supplies that unfold somewhat slowly 
and have their greatest impact on the economy, 
with potential risks to health and safety, whereas 
flood mitigation planning is about coping with 
very intense rainfall events over short time peri-
ods that quickly take lives, destroy public and 
private property, and disrupt the economy. In 
addition, flood planning groups are organized by 
river basin, and the underlying science, data, and 
methodologies are very different between these 
efforts. For instance, reservoir storage must be 
treated entirely differently. Reservoir storage 

http://www3.twdb.texas.gov/apps/waterserviceboundaries
http://www3.twdb.texas.gov/apps/waterserviceboundaries
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for water supply aims to keep sources as full as 
possible to provide water supply during times 
of drought, whereas reservoir storage for flood 
control must be kept at lower levels in preparation 
for the next flood event. Although water planning 
and flood planning are separate programs, there 
will be data sharing and opportunities for collabo-
ration, such as when flood mitigation projects can 
provide water supply benefits.

1.5 Organization of the plan

The next chapter summarizes the TWDB’s policy 
recommendations to the Texas Legislature, and 
Chapter 3 describes Texas droughts and provides 
drought response information and recommenda-
tions. Chapters 4 through 7 summarize the steps 
to develop the regional water plans, including 
the population and water demand projections, 
existing water supply analysis, needs identifi-
cation, and recommended water management 
strategies and projects that are the fundamental 
building blocks of each state water plan. Chapter 
8 highlights conservation planning, programs, and 
implementation. Chapter 9 presents the financing 
needs required to implement strategies and proj-
ects recommended in the 2022 State Water Plan, 
based on surveys compiled by the regional water 
planning groups. Chapter 10 provides information 
on the implementation of the 2017 State Water 
Plan, including projects funded through SWIFT 
as well as a discussion of impediments to imple-
menting projects.

Each regional water plan must be consistent with 
all laws, rules, and regulations applicable to water 

use in the planning area. Appendix A provides 
additional information on water quality, drinking 
water, interstate waters, how surface water and 
groundwater are managed in Texas, and a brief 
history of water planning in Texas. Appendix B 
provides more detailed information on the pro-
cesses of determining surface water and ground-
water availability in the regional water plans. It 
also presents tabular reports summarizing annual 
water availability and annual existing supplies for 
surface water and groundwater. Appendix C sum-
marizes annual water needs by region and water 
use category, and Appendix D presents infor-
mation on regional socioeconomic impacts. As 
noted above, the adopted plan includes the online 
interactive state water plan, and the plan is also 
supported by a webpage that includes additional 
reference information and ancillary analyses.
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The state water plan, as formally adopted by the 
Board, serves as a guide to state water policy 
and includes legislative recommendations and 
may include policy statements on various issues 
related to water planning and implementation. 

By statute, the Board must consider making 
recommendations that it believes are needed and 
desirable to facilitate voluntary water transfers 
and to identify river and stream segments of 
unique ecological value and sites of unique value 
for reservoir construction. No recommendations 
regarding voluntary water transfers are included 
in this plan. 

The TWDB based the recommendations for this 
plan largely on recommendations contained in 
the 2021 regional water plans.

Regional water planning groups made several reg-
ulatory, administrative, and legislative recommen-
dations5 in the adopted regional water plans to

•	 facilitate the orderly development, manage-
ment, and conservation of water resources;

•	 facilitate preparation for and response to 
drought conditions so that sufficient water will 
be available at a reasonable cost to ensure 
public health, safety, and welfare;

•	 further economic development; and
•	 protect the agricultural and natural resources 

of the state and regional water planning areas.

Along with general policy and statutory recom-
mendations, planning groups also made recom-
mendations in the 2021 regional water plans for 
designating river and stream segments of unique 
ecological value and unique sites for reservoir 
construction; however, the Texas Legislature is 
responsible for making the official designations 
of these sites. 

5 Available at www.twdb.texas.gov/waterplanning/rwp/
plans/2021/index.asp

Planning groups may recommend designating all 
or parts of river and stream segments of unique 
ecological value located within their planning 
areas. These recommendations are based upon 
several criteria:

•	 biological function 
•	 hydrologic function 
•	 riparian conservation areas 
•	 high water quality
•	 exceptional aquatic life
•	 high aesthetic value 
•	 threatened or endangered species/unique 

communities

The recommendations include physical descrip-
tions of the stream segments, maps, and other 
supporting documentation. The planning groups 
coordinate each recommendation with the Texas 
Parks and Wildlife Department and include, when 
available, the Department’s evaluation of the river 
or stream segment in their final plans.

A planning group may also recommend a site 
as unique for reservoir construction based upon 
several criteria: 

•	 site-specific reservoir development is rec-
ommended as a specific water management 
strategy or in an alternative long-term scenario 
in an adopted regional water plan 

•	 location; hydrology; geology; topography; 
water availability; water quality; environmental, 
cultural, and current development character-
istics; or other pertinent factors make the site 
uniquely suited for: (a) reservoir development 
to provide water supply for the current planning 
period; or (b) to meet needs beyond the 50-year 
planning period

Based on planning groups’ recommendations and 
other policy considerations, the TWDB makes the 
following recommendations.

http://www.twdb.texas.gov/waterplanning/rwp/plans/2021/index.asp
http://www.twdb.texas.gov/waterplanning/rwp/plans/2021/index.asp
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Legislative recommendation 1:  
Unique stream segment 
designation
The legislature should designate the five river 
or stream segments of unique ecological value 
recommended by the 2021 regional water plans 
(Alamito Creek, Black Cypress Bayou, Black 
Cypress Creek, Pecan Bayou, and Terlingua Creek) 
for protection under Texas Water Code § 16.051(f).

Summary of the recommendation
Pursuant to Texas Water Code § 16.051(e) and 
§ 16.053(e)(6), state and regional water plans 
shall identify river and stream segments of unique 
ecological value that they recommend for pro-
tection. By statute, this designation solely means 
that a state agency or political subdivision of the 
state may not finance the construction of a res-
ervoir in a specific river or stream segment that 
the legislature has designated as having unique 
ecological value (§ 16.051[f]). It is up to the legis-
lature to make such designations.

The recommendation is for the following five 
stream segments:

•	 Alamito Creek in Presidio County solely within 
the boundary of the 1,061-acre Trans Pecos 
Water Trust—approximately a 3.5-mile stream 
segment.

•	 Black Cypress Bayou in Marion and Cass 
counties from the confluence with Big Cypress 
Bayou in south central Marion County upstream 
to the confluence of Black Cypress Creek east 
of Avinger in southern Cass County.

•	 Black Cypress Creek in Cass and Morris coun-
ties from the confluence with Black Cypress 
Bayou east of Avinger in southern Cass County 
upstream to its headwaters located 4 miles 
northeast of Daingerfield in the eastern part of 
Morris County.

•	 Pecan Bayou in Red River County from 2 miles 
south of Woodland in northwestern Red River 
County east to the Red River, approximately 
1 mile west of the eastern Bowie County line.

•	 Terlingua Creek in Brewster County solely 
within the boundary of Big Bend National Park—
approximately a 5-mile stream segment. The 
reach of Terlingua Creek recommended as an 
ecologically unique stream segment is only that 
portion of the creek located within Big Bend 
National Park. This proposed unique segment 
is approximately 5 miles in length. Terlingua 
Creek transects Big Bend National Park from 
the confluence with the Rio Grande to the Big 
Bend National Park boundary located about 
5 miles north of the river.

Senate Bill 3, passed by the 80th Texas Legis-
lature, designated 19 stream segments recom-
mended in the 2007 State Water Plan, and the 
84th Texas Legislature designated an additional 
five segments from the 2012 State Water Plan 
with the passage of House Bill 1016. Some of 
these designated stream segments included 
multiple, separate reaches of the same stream 
(Figure 2-1).

Legislative recommendation 2: 
Unique reservoir site designation

The legislature should designate for protection 
under Texas Water Code § 16.051(g) three sites of 
unique value for constructing reservoirs as recom-
mended in the 2021 regional water plans: Coryell 
County Off-Channel Reservoir, Millers Creek 
Off-Channel Reservoir, and Parkhouse II (North). 

Summary of the recommendation
Pursuant to Texas Water Code § 16.051(e) and 
§ 16.053(e)(6), the state and regional water plans 
shall identify sites of unique value for reservoir 
construction. This authority also relates to the 
state’s general interest in reservoir development 
as codified in the Texas Constitution:

“It is hereby declared to be the policy 
of the State of Texas to encourage the 
optimum development of the limited 
number of feasible sites available for the 
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construction or enlargement of dams 
and reservoirs for conservation of the 
public waters of the state, which waters 
are held in trust for the use and benefit of 
the public, and to encourage the optimum 
regional development of systems built for 
the filtration, treatment, and transmission 
of water and wastewater.” – Article 3, 
Section 49-d(a)

Texas Water Code § 16.051(g) gives the legisla-
ture authority to designate a site of unique value 

for constructing a reservoir. By statute, once a 
reservoir site is designated for protection, a state 
agency or political subdivision of the state may 
not obtain a fee title or an easement that would 
significantly prevent the construction of a reser-
voir. Without such designation, actions by state 
or local government entities could compromise 
the viability of these sites for future reservoir 
development. 

Not all regions of Texas have access to the same 
types of water resources or in similar proportion. 
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For many water users, development of reservoirs 
is an important means for providing large vol-
umes of renewable, affordable water supply. As 
evidenced in the 2021 regional water plans and 
this state water plan, surface water resources, 
including the development of additional major 
reservoirs, will continue to play an essential role 
in Texas’ water plans throughout and beyond the 
current planning horizon. 

Approximately 37 percent of all recommended 
water management strategy supplies in 2070 
are associated with surface water, the majority 
of which is associated with existing and future 
reservoirs. Meeting a significant share of Texas’ 
future water needs by developing the most prom-
ising reservoir sites requires a stable, long-term 
commitment.

Designation of sites of unique value for reservoir 
construction by the Texas Legislature provides an 
important measure of protection for these sites 
for future development. While the legislature’s 
designation of unique sites does prevent some 
actions that could threaten the development of a 
reservoir, it does not guarantee protection of the 
sites, for example, against federal actions. 

Prior to the 80th Texas Legislature, three unique 
reservoir sites had been previously designated by 
the legislature: the 76th Texas Legislature desig-
nated Allens Creek Reservoir with the passage 
of Senate Bill 1593; the 77th Texas Legislature 
designated Post Reservoir in 2001 with House Bill 
3096; and the 78th Texas Legislature designated 
Lake Columbia in 2003 with the passage of Senate 
Bill 1362 (Figure 2-2). 

Figure 2-2. Unique reservoir sites previously designated by the Texas Legislature
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With the passage of Senate Bill 3 in 2007, the 
80th Texas Legislature designated an additional 
19 reservoir sites with a provision whereby the 
designations would expire on September 1, 2015, 
“unless there is an affirmative vote by a proposed 
project sponsor to make expenditures necessary 
in order to construct or file applications for per-
mits required in connection with the construction 
of the reservoir under federal or state law” (Texas 
Water Code § 16.051[g-1]). With the passage of 
House Bill 1042 in 2015, the 84th Texas Legisla-
ture re-designated the Lake Ringgold reservoir 
site as unique.

The Texas Legislature should consider designat-
ing the following three additional reservoir sites 

for protection: Coryell County Off-Channel Res-
ervoir, Millers Creek Off-Channel Reservoir, and 
Parkhouse II (North) (Figure 2-3). These reservoir 
sites were recommended for designation in the 
2021 regional water plans and have never been 
previously designated by the legislature as having 
unique value for the construction of reservoirs. 
Another site, Turkey Peak Reservoir, is recom-
mended for designation in the 2021 Region G 
Regional Water Plan; however, it is not recom-
mended in the 2022 State Water Plan because the 
sponsor, Palo Pinto County Municipal Water Dis-
trict No. 1, requested that it not be recommended 
for designation due to the project already being in 
the development stage.

Figure 2-3. Reservoir sites recommended for designation as unique
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QUICK FACTS
Though the drought of the 1950s remains the most significant statewide drought observed in 
Texas’ history, new droughts of record have since been confirmed on sub-basin scales in six 
river basins. 

Since the 2010–2014 drought, during which 100 percent of the state was affected by drought 
for many weeks, most of the state has experienced milder drought conditions:

•	 As of January 2021, the area of the state impacted by drought had not risen above 84 
percent (NDMC, 2020).

•	 On average, drought impacted approximately 20 percent of the area of the state, 
considerably less than the average of 70 percent that occurred during the 2010–2014 
drought (NDMC, 2020). 

agricultural, hydrologic, and socioeconomic6—all 
of which address the multitude of impacts. Like-
wise, severity is assessed via multiple drought 
indices,7 each based on different parameters. 
Hydrologic drought is the focus of regional water 
planning since it impacts water supplies.

The U.S. Drought Monitor assesses weekly 
drought conditions and is commonly relied 
upon to determine drought status in the state. 
Established in 1999, it is jointly produced by the 
National Oceanic and Atmospheric Administra-
tion, the U.S. Department of Agriculture, and the 
National Drought Mitigation Center. The U.S. 
Drought Monitor uses a composite index incor-
porating measurements of climatic, hydrologic, 
and soil conditions, as well as reported impacts 

6 During the 2011 drought, agricultural losses reached a record 
$7.62 billion, making 2011 the costliest drought year in history 
(Fannin, 2012). 

7 In addition to the U.S. Drought Monitor, other indices used by 
the Texas Drought Preparedness Council to assess drought 
severity in Texas include the Crop Moisture Index, Keetch-Byram 
Drought Index, Palmer Drought Severity Index, Reservoir Storage 
Index, Streamflow Index, and Standardized Precipitation Index 
(TDEM, 2016).

Texas has recorded periods of drought dating to 
the 1800s (TBWE, 1959), and persistent drought 
conditions have driven the evolution of the state’s 
water laws and financial programs, as well as 
conservation and drought management programs 
administered at local levels. Texas uses the 
1950s drought, known as the drought of record, 
as a fundamental benchmark for statewide 
water planning, with the intention that preparing 
for severe drought conditions that have already 
occurred will help the state better respond to 
future droughts. That said, more severe, regional, 
or basin-specific droughts of record are also 
considered by regional water planning groups as 
updated hydrologic and water use information is 
incorporated into both the relevant datasets and 
surface water availability models. 

3.1 Measuring drought status 
and severity

Measuring drought is complex. Not only is it 
difficult to identify the beginning and end of a 
drought, the impacts vary greatly by location and 
type. Droughts are described as meteorological, 
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and observations from contributors throughout 
the country. 

3.2 Historical and potential new 
droughts of record

3.2.1 Historical droughts
History demonstrates that extended droughts are 
natural phenomena in Texas, often punctuated 
by times of flood. The drought of the 1950s is the 
most significant drought recorded in Texas’ his-
tory (dating back to 1895) in terms of geographic 
extent, duration, and intensity. As measured by 
the Palmer Drought Severity Index, the drought 
of record lasted 77 months, from October 1950 
to February 1957 (NOAA, 2020). Based on the 
same index, the 2010–2014 drought ranks as the 
second worst and the second-longest statewide 
drought, lasting 51 months, from August 2010 to 
October 2014. 

3.2.2 Confirmed and potential new 
droughts of record
Occurring within the 2010–2014 drought, 2011 
ranks as the worst one-year drought on record. 
A record low measurement of the Palmer Drought 
Severity Index occurred in September 2011, 
having followed the driest 12-month period of 
statewide precipitation on record. Conditions in 
that year were so severe that they continued to 
be utilized in this state water plan as the repre-
sentative “dry-year” for the majority of the water 
demand projections discussed in Chapter 4. 

Since 2014, above-normal moisture conditions 
have generally prevailed statewide, but drought 
disaster declarations continue to be issued at a 
local scale. The Palmer Drought Severity Index 
has alternated between extended periods of 
above-normal moisture and periods of drought. 
The highest index (wet conditions) occurred in 
August 2016 and the lowest (dry conditions) in 
July 2018 (Figure 3-1). This pattern represents 
the volatility in hydrologic conditions that should 

be anticipated and, most importantly, prepared 
for. Such fluctuations between drought and flood 
stress communities, water providers, and emer-
gency responders in the near term (less than 10 
years). Planning for the near-term timescale will 
allow a measure of flexibility in how water supply 
sources are managed (for example, variable flood 
pools in surface water reservoirs). Near-term 
planning could allow Texans to harness some of 
the supply side benefits of excess water during 
periods of higher precipitation for use later in 
drier times.

While the statewide drought of the 1950s is 
considered the benchmark drought for state 
water planning, regional droughts of record may 
occur by sub-basin or water source. For planning 
purposes, a drought of record for an individual 
reservoir is generally determined by the water 
availability models developed by the Texas Com-
mission on Environmental Quality. These models 
are based on historical naturalized flows—flows 
without human influence—for time periods, vary-
ing by river basin, between the 1930s or 1940s to 
the 1980s or 1990s for most of the models they 
maintain. Recent drought years such as 2006, 
2009, and 2011, therefore, are not included in the 
naturalized flow record of most water availability 
models. However, House Bill 723 (86th Texas 
Legislature, 2019) provides for official updates 
to the Brazos, Neches, Red, and Rio Grande 
water availability models by December 1, 2022. 
As these models are updated to reflect recent 
hydrologic conditions, either officially by the 
Texas Commission on Environmental Quality or 
via TWDB-approved hydrologic variances for the 
planning groups, potential new droughts of record 
can be confirmed.

In the 2017 State Water Plan, several planning 
groups (Regions A, B, C, F, G, and K) identified 
potential new droughts of record for some res-
ervoirs or sub-basins that occurred after the 
historical period covered by the water availability 
models. These and other new droughts of record 
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in Regions L and N have since been confirmed 
through updated modeling results for the follow-
ing river basins and planning regions: 

•	 Canadian River Basin (Region A)
•	 Colorado River Basin (Regions F and K)
•	 Nueces River Basin (Regions L and N)
•	 Red River Basin (Regions A and B)
•	 Sulphur River Basin (Region C) 
•	 Upper portions of the Brazos River Basin 

(Region G)

In its 2021 Regional Water Plan, Region M 
reported a potential new drought of record for 
the Rio Grande Basin. This potential new drought 
of record is based on the Palmer Drought Sever-
ity Index and has not been confirmed through 
updated water availability modeling. 

The 2017 State Water Plan also reported the 
2011 drought as a new drought of record for 
run-of-river supplies in Regions A and F (with the 
exception of the Llano River), based on minimum 
annual streamflow data. For the 2022 State Water 
Plan, Region G reported a new drought of record 
for run-of-river supplies, based on cumulative and 
annual streamflow data and an evaluation of low- 
and zero-flow months during periods of drought. 
These observations are supported by recent stud-
ies on future trends and drought projections in 
the state by the Texas state climatologist (Harwell 
and others, 2020; Nielsen-Gammon and others, 
2019 and 2020). 

Regions A and F reported drought of record 
information for groundwater resources based on 
assessments of annual precipitation and Palmer 

Figure 3-1. Statewide average Palmer Drought Severity Index (NOAA, 2020)*

-10

-8

-6

-4

-2

0

2

4

6

8

0 10 20 30 40 50 60 70 80

Pa
lm

er
 D

ro
ug

ht
 S

ev
er

ity
 In

de
x

Months

2022 State Water Plan
development period

2010–2014

1950–1957

* An index value of zero indicates normal conditions, while negative numbers indicate drought, and positive numbers indicate above 
normal moisture.



2022 State Water Plan • Water for Texas

TEXAS WATER DEVELOPMENT BOARD

Chapter 3: Drought and drought response in Texas 38

Drought Severity Index data. Both regions deter-
mined that the 2011 drought was comparable to 
that of the 1950s based upon precipitation data, 
and the 1950s remains the drought of record for 
groundwater sources in Region F.

3.3 Drought planning and 
response 

Drought planning and response in Texas is a 
multi-faceted realm. Planning and preparations 
occur at the local level via drought contingency 
plans required of utilities of a certain size; the 
regional level via regional water plans; and the 
state level through the state water plan and 
the state emergency management plan (which 
includes the state drought preparedness plan). 

3.3.1. Statewide drought planning 
and response
Texas Water Code lays the foundation for the 
state’s drought response plan. It designates the 
chief of the Texas Division of Emergency Man-
agement as the state drought manager, respon-

sible for managing and coordinating the drought 
response component of the state water plan. The 
chief is also the designated chair of the Drought 
Preparedness Council, which is composed of at 
least 14 representatives from state entities as 
well as governor-appointed members. The infor-
mation compiled in the regional water plans and 
summarized in this chapter serves as the drought 
response component of the state water plan.

Section 16.055 of the Texas Water Code assigns 
the Drought Preparedness Council the following 
responsibilities: 

•	 Assessing and reporting on drought monitoring 
and water supply conditions 

•	 Advising the governor on significant drought 
conditions 

•	 Recommending that specific provisions for 
state response to drought-related disasters be 
included in the state emergency management 
plan and state water plan 

•	 Advising regional water planning groups on 
drought-related issues in the regional water 
plans 

Pedernales Falls State Park, Johnson City, Texas
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•	 Ensuring effective coordination among state, 
local, and federal agencies in drought response 
planning 

•	 Reporting biennially to the Texas Legislature on 
significant drought conditions in the state 

The TWDB, a member of the Drought Pre-
paredness Council and the Emergency Drink-
ing Water Task Force, also chairs two Council 
sub-committees: 1) Drought Monitoring and 
Water Supply and 2) Drought Technical Assis-
tance and Technology. In these roles, the TWDB 
provides a variety of resources to assist Texans 
with drought response and preparedness: 

•	 Interactive Drought Dashboard – provides 
weekly drought data and monthly rainfall 
and temperature data at the county and 
Hydrologic Unit Code 08 watershed level 
on waterdatafortexas.org/drought 

•	 Water Weekly – summarizes drought condi-
tions across the state 

•	 Drought Conditions report to the Drought 
Preparedness Council – monthly or quarterly 
(depending on the intensity and extent of 
drought) updates 

•	 Texas Water Conditions report – monthly report 
documenting storage in state reservoirs and 
groundwater levels in aquifers 

•	 Outreach – technical assistance, educational 
materials, and literature

Using data from the U.S. Drought Monitor, the 
chair of the Drought Preparedness Council makes 
a recommendation to the governor as to which 
counties should be included in a drought disas-
ter proclamation. Counties for which any portion 
of the county is identified as drought stage D3 
(extreme drought) or D4 (exceptional drought) 
per the U.S. Drought Monitor, and any county that 
has at least 50 percent of the county identified as 
drought stage D2 (severe drought) or higher for 
five weeks, inform the recommendation. In mak-
ing the recommendation, the chair of the Drought 
Preparedness Council consults with the TWDB, 

Texas Commission on Environmental Quality, river 
authorities, groundwater conservation districts, 
and when necessary, local officials to gain further 
information. The chair may then develop a recom-
mendation based upon specific required criteria.

The state also provides financial assistance with 
special consideration to entities experiencing 
drought. The Texas Department of Agriculture 
administers disaster relief grants related to 
drought. To be eligible, communities must have 
declared that their water supplies have less than 
180 days left, in addition to other program require-
ments. The TWDB funds urgent need projects 
through the Drinking Water State Revolving Fund. 
These projects address unforeseen situations 
that require immediate attention to protect public 
health and safety and may be eligible for loan for-
giveness up to $500,000. Urgent need situations 
include prolonged drought-related water supply 
reductions resulting in a loss of supply within 
180 days, catastrophic events resulting in a 20 
percent loss in connections or water provided, or 
other situations as established by the TWDB. 

3.3.2 Regional drought planning 
and response
Regional water planning groups compile informa-
tion about current drought planning and planned 
response activities and develop recommenda-
tions for their respective regions. Recommenda-
tions may include water management strategies 
for drought management, which are measures for 
temporarily reducing water use during drought 
conditions. 

All drought-related content is consolidated into 
a single chapter in each regional water plan and 
includes

•	 details on current drought response triggers,
•	 plans for water supplier responses to drought,
•	 identification of potential alternative sources of 

municipal supply for small entities with only a 
single source of supply,

https://www.waterdatafortexas.org/drought
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•	 development of region-specific model drought 
contingency plans, and

•	 recommendations to the Drought Preparedness 
Council. 

New to these plans is a requirement to assess 
variations in drought response strategies within 
the region that may impede drought response 
efforts overall. 

Response to potential loss of supply for 
small entities
In accordance with planning rules, all planning 
groups evaluated potential emergency responses 
to local drought conditions or loss of existing sup-
ply for two groups: 1) entities with a population of 
7,500 or less that rely on a sole source of water 
supply (for example, a single reservoir or aquifer) 
and 2) all county-other (small, rural water sys-
tems) water user groups. The evaluation assumed 
that each entity had only 180 days or less of sup-
ply remaining and alternative sources had to be 
found. This high-level screening served as a guide 
for identifying potentially vulnerable water user 
groups and suitable emergency response options. 

The most common response options deemed 
feasible among the planning groups for providing 
emergency supply include

•	 trucked in water; 
•	 local groundwater wells;
•	 existing or potential emergency interconnects;
•	 brackish groundwater development (limited 

treatment or desalination);
•	 releases from upstream reservoirs;
•	 curtailment of water rights, which may or may 

not be feasible; and
•	 voluntary redistributions from other entities, 

including irrigation users.

This exercise also provided an opportunity for 
planning groups to evaluate and update their 
drought contingency plans. Some added triggers 
and responses to their plans, while others identi-
fied new or potential water system interconnects.

Existing and potential emergency 
interconnects 
Planning groups assessed water infrastructure 
facilities within the region to identify existing 
emergency interconnects between water systems 
and potential new emergency interconnects. The 
number of existing emergency connections and 
potential new emergency connections reported 
by planning groups has increased since the pre-
vious state water plan. The 2021 regional water 
plans identified approximately 1,060 existing 
emergency connections and 610 potential new 
emergency connections. The 2016 regional water 
plans reported 570 existing emergency connec-
tions and 430 potential new emergency connec-
tions. Detailed information on existing and poten-
tial emergency interconnects was collected and 
submitted confidentially to the TWDB as required 
by statute and via review of publicly available 
information from the Texas Commission on  
Environmental Quality.

Variations in drought response strategies 
that may impede drought response efforts
House Bill 807 (86th Texas Legislature, 2019) 
required planning groups to identify “unneces-
sary or counterproductive variations in specific 
drought response strategies, including outdoor 
watering restrictions, among user groups in the 
regional water planning area that may confuse 
the public or otherwise impede drought response 
efforts.” 

Five planning groups (Regions B, C, G, I, and 
M) identified that confusion among the public 
occurs as a result of variation in water supply 
sources within the same region, requiring differ-
ent drought responses and timing. Additionally, 
variations in drought stage definitions, the vari-
ety of drought triggers in use, and the variety of 
responses implemented across the region are 
contributing factors. Not only can these fac-
tors create confusion among the public, they 
represent challenges to consider when crafting 
solutions. Although local entities are best suited 
to develop responses tailored to manage local 
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conditions, they must ensure that awareness 
and coordination occur among water providers 
and that corresponding communications match 
local drought contingency plans. Public outreach 
targeted at educating customers on their source 
of water supply can be an important method for 
utilities in preventing confusion. 

Drought management recommendations 
by planning groups
Drought management strategies are temporary 
measures that reduce water use by restricting 
normal economic or domestic activities, such as 
car washing and lawn watering. Planning groups, 
as in past planning cycles, generally deferred 
to local water providers to implement drought 
management strategies as part of local drought 
contingency plans. However, planning groups J, 
K, L, M, and P recommended specific, quantified 
municipal drought management strategies:

•	 Region J – included demand reductions of 20 
percent for specific wells within the Bandera 
County-Other water user group

•	 Region K – included demand reductions rang-
ing from 5 to 30 percent for most municipal 
water user groups, regardless of needs. Reduc-
tions depend on a water user group’s gallons 
per capita per day consumption, drought con-
tingency plan triggers, and presence of severe 
water restrictions during 2011 

•	 Region L – included a water management strat-
egy whereby all municipal water user groups 
with identified water needs in 2020 reduce the 
equivalent of their 2020 demands by 5 percent 
during drought. The San Antonio Water System 
requested a demand reduction strategy with 
varying demand reductions from 2020 to 2070 

•	 Region M – included demand reductions of 
5 percent for all municipal water user groups 
with water needs 

•	 Region P – included varying demand reduc-
tions for all municipal water user groups in 
the region, even though no water needs exist 
for these entities. Reductions were based 
on drought contingency plan triggers and 

O.C. Fisher Reservoir in Tom Green County, Texas

responses and the frequency at which a trigger 
might be reached 

During a drought of record, these collective 
recommended demand management strategies 
could temporarily reduce water use by approx-
imately 87,000 acre-feet per year in 2020 and 
158,000 acre-feet per year in 2070 (see Chapter 7). 
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In some cases, drought management was recom-
mended only as a near-term, stop-gap strategy to 
be displaced in later planning decades by projects 
that actually provide additional water supply to 
avoid drought restrictions on water use. Planning 
groups did not, in general, consider it prudent, 
sustainable, reliable, and/or economically fea-
sible to adopt a regional plan that would inten-
tionally require restrictions on normal economic 
and domestic activities, especially when there 
were feasible alternatives. Most planning groups 
chose to leave aside the potential volume of water 
savings from drought management measures 
as a back-up or last resort response to address 
uncertainty, such as in the event of a drought 
worse than the benchmark drought of record 
(BBC Research & Consulting, 2009). 

The effectiveness and sustainability of drought 
measures vary between utilities and sometimes 
were not considered predictable or reliable 
enough to quantify for inclusion as a recom-
mended water management strategy. The TWDB 
has evaluated reported water use for systems 
under restrictions and noted that results were vari-
able due to the lack of consistent reporting, which 

made it difficult to determine the duration of the 
water restriction and its resulting impact to water 
use. The TWDB will continue this annual analysis 
and provide it to the planning groups for their con-
sideration in future regional plan development.

Region-specific model drought 
contingency plans
As recommended by the Drought Prepared-
ness Council, most planning groups developed 
region-specific model drought contingency plans 
for all water use categories that account for more 
than 10 percent of water demands in any decade 
over the 50-year planning horizon. These include 
wholesale water providers, retail public water 
suppliers, municipal providers, irrigation users, 
manufacturing users, and steam-electric water 
users. Most of these contingency plans are based 
upon model plans provided by the Texas Com-
mission on Environmental Quality, modified to 
specific regional conditions. These plans address 
requirements including drought stages, triggers 
and responses, conservation, and emergency 
response stages. They are intended to assist 
water users seeking guidance in developing 
plans with meaningful, applicable triggers and 
responses for water sources within the region. 
In some instances, regions did not prepare such 
plans and provided the following reasoning:

•	 Drought conditions vary significantly across 
the region, and a region-specific model drought 
contingency plan cannot provide recommended 
actions that are applicable across the planning 
area. 

•	 The water user group in question is a private 
industry and not subject to enforcement by the 
Texas Commission on Environmental Quality. 

3.3.3 Local drought planning and 
response
Drought contingency plans are implemented 
at the local level and focus on potential issues 
related to retail distribution system capacity 
rather than the total supply volume to which the 

Intensity

D0 abnormally dry
D1 drought - moderate
D2 drought - severe
D3 drought - extreme
D4 drought - exceptional

Map courtesy of the
U.S. Drought Monitor  

The TWDB’s Water Weekly update includes the latest Drought 
Monitor map
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entity has access. The plans contain triggers, 
which are typically based on supply or demand 
levels to initiate and terminate each stage, and 
responses associated with the triggers. They also 
include descriptions of drought indicators and 
notification and enforcement procedures. Within 
five days of implementing any mandatory drought 
contingency measures, wholesale and retail pub-
lic water suppliers must notify the Texas Commis-
sion on Environmental Quality. 

If a state of disaster proclamation is issued due 
to drought conditions, counties included in the 
disaster proclamation must provide general 
notice, including to the chair of each planning 
group in which the county is located and to 
each entity in the county required to develop a 
water conservation plan or drought contingency 
plan. After receiving such notice, the entities are 
required to implement their water conservation 
and drought contingency plans. Additionally, retail 
public utilities and entities from which those util-
ities obtain wholesale water service are required 
to report to the Texas Commission on Environ-
mental Quality when they are reasonably certain 
their water supply will be available for less than 
180 days. 

3.4 Regional drought 
recommendations

To support the development and implementa-
tion of meaningful drought contingency plans 
and drought management strategies, various 
planning groups developed the following drought 
recommendations:

•	 Regularly monitor state and local drought con-
ditions through the TWDB, Texas Commission 
on Environmental Quality, Drought Prepared-
ness Council, or the U.S. Drought Monitor.

•	 Actively maintain or monitor infrastructure to 
minimize catastrophic failures.

•	 Regularly review and update management 
strategies and drought contingency plans.

•	 Effectively coordinate with wholesale providers 
and communicate with customers, especially 
during times of decreased supply.

•	 Develop uniformly consistent drought stage 
definitions among users of the same source 
of water.

Various planning groups made general recom-
mendations regarding implementation of drought 
contingency plans, coordination among local 
providers during drought, and protection of supply 
for municipal users. Planning groups also made 
recommendations to the Drought Preparedness 
Council

•	 to increase coordination with local providers 
regarding drought conditions and potential 
implementation of drought stages, particularly 
during times of limited precipitation;

•	 to provide the Council’s recommendations to 
planning groups early in the planning process; 
and

•	 to attend planning group meetings in future 
planning cycles.

3.5 Uncertainty of drought

Warmer temperatures, increased evaporation, 
and increasingly variable precipitation, as expe-
rienced in recent years, enhance the risk of 
extreme drought in Texas (Nielsen-Gammon and 
others, 2019). Tree ring records extending back to 
1500 indicate the occurrence of droughts longer 
and more severe than the benchmark drought 
of record presently used in planning (Cleaveland 
and others, 2011). Given this context, it is clear 
that climate will remain a notable factor affecting 
the availability and reliability of the state’s water 
resources. 

Although the state’s planning process does not 
prevent regions from planning for conditions 
worse than the drought of record, there is no 
established state framework by which to do so. 
Scenario planning has been suggested in the 
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literature (Banner and others, 2010; Nielsen- 
Gammon and others, 2020), and the Interregional 
Planning Council, established by House Bill 807 
(86th Texas Legislature, 2019), developed recom-
mendations for the TWDB to consider regarding 
potential enhancements to the regional and state 
planning framework. One of those suggestions 
is to conduct additional, high-level planning for a 
drought event that is worse than the drought of 
record. However, implementing a formal change 
to how the TWDB considers drought risks will 
likely require additional financial resources 
and development of a coherent and accepted 
approach.

Certain planning groups address drought uncer-
tainty within the existing planning framework 
by utilizing conservative water source yields or 
a management supply factor to assess project 
needs. Some of the larger water providers across 
the state have conducted scenario planning for 
their individual long-range plans, but smaller 
entities do not have the resources or technical 
expertise to develop similar analyses for man-
aging their systems. The TWDB anticipates that 
further research and ongoing stakeholder input 
during the next planning cycle will inform future 
enhancements to the regional and state planning 
process, which, for now, will remain benchmarked 
to a recurrence of the 1950s drought of record.

Meanwhile, the TWDB continues to develop data-
sets, analytical tools, and information to monitor 
and prepare for future drought conditions and 
impacts to water resources. These include the 
following:

•	 Improving and expanding estimates of res-
ervoir evaporation monitoring (currently 
available through waterdatafortexas.org/
lake-evaporation-rainfall) 

•	 Monitoring soil moisture through the 
TexMesonet network (www.Texmesonet.org) 

•	 Assessing temperature effects on reservoir 
evaporation 

•	 Exploring the application of forecast-informed 
reservoir operations (www.twdb.texas.gov/ 
publications/reports/other_reports/doc/
TWDB_UTA_NIDIS_forecasts_workshop_
report.pdf)

•	 Providing May–July rainfall forecasts  
(waterdatafortexas.org/drought/rainfall- 
forecasts) to inform the implementation of 
drought contingency triggers in surface water 
reservoirs 

•	 Providing drought monitoring data products 
such as fine resolution (4 km x 4 km) drought 
indices (such as the Keetch-Byram Drought 
Index, QuickDRI, Standardized Precipitation 
Index, and Palmer Drought Severity Index)

•	 Providing fine resolution (4 km x 4 km) monthly 
rainfall anomalies and historical data from 
1981 to the present aggregated by counties and 
Hydrologic Unit Code (HUC) 08 watersheds and 
monthly streamflow condition data by HUC08 
watersheds. 

The TWDB has also begun exploring ways to 
quantify the drought risk to water supplies that 
already exist. Regardless of long-term change in 
hydrologic or climatological trends, the natural 
variation in rainfall under current conditions is 
enough to create more severe drought events 
than anticipated. The TWDB seeks to better 
understand this fact and create tools for assess-
ing the reliability of reservoir yields currently used 
to plan for existing and future water supplies. 

The 2010–2014 drought, which became the new, 
worst drought of record for several parts of the 
state, demonstrated the need for water planning 
efforts to better account for the potential mag-
nitude, likelihood, and impact of droughts more 
severe than the current drought of record. The 
known but unquantified uncertainty associated 
with hydrologic variability and persistence should 
be considered in the water planning process. The 
TWDB is actively exploring ways to better prepare 
the state to respond to the next drought, includ-
ing identifying both the likelihood and associated 
severity of potential future supply shortages. 

https://www.waterdatafortexas.org/lake-evaporation-rainfall
https://www.waterdatafortexas.org/lake-evaporation-rainfall
http://www.Texmesonet.org
http://www.twdb.texas.gov/publications/reports/other_reports/doc/TWDB_UTA_NIDIS_forecasts_workshop_report.pdf
http://www.twdb.texas.gov/publications/reports/other_reports/doc/TWDB_UTA_NIDIS_forecasts_workshop_report.pdf
http://www.twdb.texas.gov/publications/reports/other_reports/doc/TWDB_UTA_NIDIS_forecasts_workshop_report.pdf
http://www.twdb.texas.gov/publications/reports/other_reports/doc/TWDB_UTA_NIDIS_forecasts_workshop_report.pdf
https://www.waterdatafortexas.org/drought/rainfall-forecasts
https://www.waterdatafortexas.org/drought/rainfall-forecasts
https://waterdatafortexas.org/drought/keetch-byram-drought-index
https://waterdatafortexas.org/drought/keetch-byram-drought-index
https://waterdatafortexas.org/drought/quick-drought-response-index
https://waterdatafortexas.org/drought/standard-precipitation-index
https://waterdatafortexas.org/drought/standard-precipitation-index
https://waterdatafortexas.org/drought/palmer-drought-severity-index
https://waterdatafortexas.org/drought/precipitation
https://waterdatafortexas.org/drought/precipitation
https://waterdatafortexas.org/drought/streamflow-percentiles/hucs
https://waterdatafortexas.org/drought/streamflow-percentiles/hucs
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QUICK FACTS
Texas’ population is projected to increase by more than 70 percent during the planning 
horizon, from 29.7 million in 2020 to nearly 51.5 million in 2070. 

Over 60 percent of all the statewide population growth between 2020 and 2070 is projected 
to occur within Regions C, H, and L.

Statewide water demand is projected to increase by approximately 9 percent, from 17.7 
million acre-feet per year in 2020 to 19.2 million acre-feet per year in 2070. This is a smaller 
magnitude increase as compared to the 2017 State Water Plan, primarily due to revised 
methodologies for the irrigation, manufacturing, and steam-electric power generation sectors 
of water use.

Irrigation is the largest water demand category in each planning decade through 2050, but 
municipal demand is projected to surpass irrigation demand by 2060.

Population and water demand projections by region, county, and water user group can be 
explored through the dashboard at www.twdb.texas.gov/waterplanning/data/dashboard/
index.asp.

The first major milestone in the five-year regional 
water planning process is the development of 
population and water demand projections to 
determine how much water will be needed during 
a repeat of drought of record conditions over the 
50-year planning horizon. Developing the most 
likely set of projections for a long-term plan is 
challenging and is accomplished through a col-
laborative process based on best available data 
and designed to develop consensus between 
state agencies, regional water planning groups, 
and local stakeholders. 

The TWDB developed and distributed draft popu-
lation and water demand projections using state-
wide, uniform methodologies for all 16 regional 
water planning groups. The Texas Commission on 
Environmental Quality, the Texas Department of 
Agriculture, the Texas Parks and Wildlife Depart-
ment, representatives from the planning groups, 
and members of the public then helped determine 
the final projections by providing local data and 

information. This often involves determining the 
most likely locations where anticipated popula-
tions will reside geographically rather than adjust-
ing the anticipated population growth within an 
entire planning region. The TWDB established 
water demand projections for municipal water 
users as well as five non-municipal water demand 
categories: irrigation, livestock, manufacturing, 
mining, and steam-electric power. This chapter 
delves into each of these categories, summariz-
ing methodologies and analyzing the major trends 
and current outlook for water demands across 
the state.

4.1 Population projections

Texas has the second largest population in the 
United States and has gained more residents than 
any other state since 2000 (U.S. Census Bureau, 
2011), as its booming economy and metropolitan 
areas continue to draw more people from across 

http://www.twdb.texas.gov/waterplanning/data/dashboard/index.asp
http://www.twdb.texas.gov/waterplanning/data/dashboard/index.asp
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the country and around the world. Indeed, Texas 
has experienced robust population growth since 
it joined the United States, with growth outpacing 
the national average in each decade since the 
1850s (Murdock and Cline, 2018). This trend is 
expected to continue, with Texas’ population pro-
jected to increase by more than 70 percent during 
the planning horizon, from 29.7 million in 2020 to 
more than 51.5 million in 2070 (Figure 4-1). 

According to 2018 U.S. Census Bureau population 
estimates, Texas has four of the top 10 counties 
in the country with the largest annual numeric 
growth since 2010: Bexar, Dallas, Harris, and  
Tarrant. At the same time, Texas has 96 rural 
counties that experienced negative population 
growth between 2010 and 2018 (Figure 4-2). 

While Texas is projected to remain one of the fast-
est growing states in the nation, not all regions 
will experience this growth equally (Table 4-1). 
Growth is projected to be concentrated around 
the state’s major metropolitan areas, especially 
Austin, Dallas-Fort Worth, Houston, San Antonio, 
and the Rio Grande Valley. Regions C and H 

(which include the Dallas-Fort Worth metropolitan 
area and Houston, respectively) are projected 
to capture more than 50 percent of the state’s 
growth over the next 50 years (Figure 4-3). Sig-
nificant growth is not projected to occur in many 
rural areas of the state, reflecting the increasingly 
urban character of Texas and the nation. Even in 
West Texas, most population growth is projected 
to occur within regional urban hubs, such as 
Amarillo, Lubbock, Midland, and Odessa. 

At a county level, 29 Texas counties are projected 
to double or more in population between 2020 
and 2070 (Figure 4-4). These highest-growth 
counties are predominantly suburban areas sur-
rounding the state’s major metropolitan areas. On 
the other end of the spectrum, 22 predominantly 
rural counties around the state are projected to 
experience zero population growth across the 
planning horizon. 

In addition to its highly variable climate, Texas’ 
sustained population growth is a fundamental 
reason why the state has been at the forefront 
of long-range water supply planning since the 
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Figure 4-1. Historical and projected population growth in Texas (1850–2070)
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Figure 4-2. Historical population change by county (2010–2018)

1960s. Additional growth over the planning hori-
zon will put increasing pressure on existing water 
supplies, as there will simply be many more Tex-
ans needing water, even alongside the significant 
advances in municipal conservation in recent 
years. This plan projects population growth from 
2020 to 2070 for nearly 1,900 municipal water 
user groups across Texas’ 254 counties. The 
next section provides detailed information on the 
methodology for determining population projec-
tions for this planning cycle.

4.1.1 Population projections 
methodology
Developing population projections involved two 
steps: first, projecting population at the county 
level and, then, projecting population at the 
municipal water user group level, including water 
utilities and rural areas. The state demographer 
at the Texas Demographic Center (Texas State 
Demographer, 2014) developed population  
projections for counties by using a standard 
demographic methodology known as a cohort- 
component model. This procedure uses separate 
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Table 4-1. Projected population by region (2020–2070)

Region 2020 2030 2040 2050 2060 2070
Percent growth  

from 2020
A 418,000 460,000 503,000 546,000 591,000 637,000 52
B 206,000 214,000 219,000 223,000 226,000 229,000 11
C 7,638,000 8,858,000 10,150,000 11,533,000 13,052,000 14,685,000 92
D 831,000 908,000 989,000 1,089,000 1,212,000 1,370,000 65
E 954,000 1,086,000 1,208,000 1,329,000 1,444,000 1,551,000 63
F 716,000 798,000 859,000 919,000 978,000 1,040,000 45
G 2,371,000 2,721,000 3,097,000 3,495,000 3,918,000 4,351,000 84
H 7,325,000 8,208,000 9,025,000 9,868,000 10,766,000 11,743,000 60
I 1,152,000 1,234,000 1,310,000 1,389,000 1,470,000 1,554,000 35
J 141,000 154,000 163,000 171,000 178,000 185,000 31
K 1,763,000 2,095,000 2,417,000 2,697,000 2,971,000 3,290,000 87
L 3,013,000 3,491,000 3,937,000 4,357,000 4,795,000 5,219,000 73
M 1,961,000 2,379,000 2,795,000 3,212,000 3,626,000 4,029,000 105
N 615,000 662,000 693,000 715,000 731,000 745,000 21
O 540,000 594,000 646,000 698,000 751,000 802,000 49
P 50,000 52,000 53,000 54,000 55,000 56,000 12
Texasa 29,694,000 33,914,000 38,064,000 42,295,000 46,764,000 51,486,000 73

a Statewide totals may vary between tables due to rounding.

Figure 4-3. Projected population growth by region (2020–2070)
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cohorts (combinations of age, gender, and 
racial-ethnic groups) and components of cohort 
change (birth, survival, and migration rates) to 
estimate future populations by county. These pro-
vided the TWDB with initial, 30-year projections by 
county. The TWDB then extrapolated the 30-year 
projections to the state water plan’s 50-year 
planning horizon and distributed them beyond 
the county level to individual water user groups. 
Because there was no new decennial census data 
available for use during this planning cycle, popu-
lation projections from the 2017 State Water Plan 

were carried forward and used as the starting 
point for the county-level draft projections for this 
2022 State Water Plan.

Of the three components of cohort change, the 
migration rate, which calculates how many people 
move in and out of counties, is the most critical 
assumption. While birth and survival rates tend 
to closely follow historical trends, the state of 
the economy heavily influences migration rates, 
reflecting movement that results from economic 
opportunity. Other unforeseen events, such as 

Figure 4-4. Projected population growth (2020–2070) 
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catastrophic weather, can also influence migra-
tion. Although the Coronavirus Disease 2019 
(COVID-19) pandemic occurred late in this plan-
ning cycle, the TWDB reviewed available, related 
population data and determined that, as of this 
drafting, there is not likely a significant enough 
impact or sufficient data to make any meaningful 
changes to these long-term population or water 
demand projections. If there are any resulting 
population shifts or anticipated persistent shifts 
in water demands resulting from human or eco-
nomic impacts from the pandemic, these will be 
reflected in the population projections developed 
for the next planning cycle.

During the previous cycle of regional water plan-
ning and development of the 2017 State Water 
Plan, the TWDB and the planning groups together 
evaluated three sets of projections to determine 
the most appropriate migration patterns to utilize 
in each region:

•	 Zero migration
•	 One-half of the migration rates from 2000 

to 2010 
•	 2000–2010 migration rates

The one-half migration scenario was used for 
most counties, based on historical precedence 
and the state demographer’s recommendations 
for long-range projections. Alternative migration 

scenarios other than one-half were used for 39 
counties where 1) a comparison of the 2012 State 
Water Plan projections, the actual 2010 Census 
population, and the Texas Demographic Center’s 
half-migration scenario 2020–2050 population 
projections indicated the half-migration scenario 
growth rates were under-projected, and 2) recent 
population estimates showed that a county has 
been continuing to grow at a much higher rate 
than that from 2000 to 2010. 

4.1.2 Utility-based planning
Prior to this state water plan, regional and state 
water planning data were organized largely 
around political boundaries, such as city limits, 
rather than by water providers. One of the major 
process improvements of this planning cycle has 
been the transition to utility-based planning (away 
from political boundaries), which redefines munic-
ipal water user groups based on water utility 
service boundaries. 

Utility-based planning delivers a more transpar-
ent and efficient planning process by planning 
directly for the entities in charge of providing 
water to Texans now and in the future. It also 
allows for better one-to-one continuity of data 
and responsibilities regarding water demand, 
water supply, implementation of water manage-
ment strategies, and water project sponsors in 
the water plans. This provides a more direct, 
“cradle-to-grave” alignment of strategies and proj-
ects from the planning process to financing and 
implementation through the TWDB’s state and 
federal financial assistance programs.

Additionally, at the request of the water planning 
community, the TWDB reduced the volumetric 
threshold required to designate individual water 
user groups from 280 acre-feet per year to 100 
acre-feet per year, which increased the number 
of individual small utilities that are now explicitly 
planned for. As before, the remaining municipal 
and domestic water use that falls outside this 
threshold is aggregated for each county and 
planned for as a county-other water user group. 

Deploying a data buoy to measure evaporation rates at Lake 
Buchanan 
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The TWDB prepared the final list of municipal 
water user groups for this planning cycle based 
on the new criteria using TWDB Water Use Sur-
vey data from 2010 to 2014. Utility population 
estimates for 2010 were developed based on 
utility boundaries and served as the baseline 
population estimate to be projected for the 
2020–2070 horizon for this planning cycle. 

The combined net impact of transitioning to 
utility-based planning and lowering the threshold 
for designating unique water user groups was 
an increase of 258 additional water user groups 
with their own designated planning data to sup-
port a combined associated population of over 
1 million people in 2020. Regions G, H, and I had 
the greatest increase in unique water user groups, 
and almost half the regions saw a net shift of 
approximately 90,000 or more people included in 
unique groups.

4.2 Water demand projections

The TWDB projects water demand across the 
50-year planning horizon for municipal and all 
non-municipal sectors of the Texas economy to 
determine how much water the state will need 
during a single year repeat of drought of record 
conditions. The five non-municipal categories are 
irrigation, livestock, manufacturing, mining, and 
steam-electric power. Water demand projections 
exclude demands associated with purely saline 

supplies, much of which are associated with 
industrial uses located along the coast.

Across the planning horizon, the TWDB projects 
total demand across all water use categories to 
increase by 9 percent, from 17.7 million acre-feet 
in 2020 to 19.2 million acre-feet in 2070. 

While irrigation is the largest water demand 
category in each planning decade through 2050, 
it is projected to gradually decrease by 20 per-
cent over the planning horizon (Table 4-2, Figure 
4-5). Municipal demand is projected to steadily 
increase in each planning decade due to Texas’ 
projected population growth and eventually 
surpass irrigation demand by 2060. Livestock 
water demand is projected to increase roughly 15 
percent across the planning horizon, while manu-
facturing and steam-electric power demands are 
projected to remain constant from 2030 to 2070. 
Water demand for mining, which includes oil and 
gas operations, is projected to increase through 
2030 then decrease by roughly 30 percent in 
later planning decades, although the sector is a 
relatively small water user overall compared to 
irrigation and municipal water use categories.

4.2.1 Projected water demand by region 
As with population projections, total water 
demand projections vary significantly by regional 
water planning area (Table 4-3, Figure 4-6). Water 
demand in Region C is projected to increase by 
67 percent over the planning period, by far the 

Table 4-2. Projected water demand by water use category (acre-feet)

Category 2020 2030 2040 2050 2060 2070
Percent growth  

from 2020
Irrigation 9,448,000 9,383,000 8,703,000 8,154,000 7,737,000 7,594,000 -20
Livestock 332,000 343,000 353,000 363,000 374,000 382,000 15
Manufacturing 1,339,000 1,531,000 1,531,000 1,531,000 1,531,000 1,531,000 14
Mining 407,000 409,000 365,000 323,000 287,000 281,000 -31
Municipal 5,223,000 5,826,000 6,440,000 7,089,000 7,783,000 8,507,000 63
Steam-electric 931,000 935,000 935,000 935,000 935,000 935,000 0
Texasa 17,680,000 18,427,000 18,327,000 18,395,000 18,647,000 19,230,000 9

a Statewide totals may vary between tables due to rounding.
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Table 4-3. Projected annual water demand by region (acre-feet)

Region 2020 2030 2040 2050 2060 2070
Percent growth 

from 2020
A 2,131,000 2,138,000 1,995,000 1,789,000 1,586,000 1,598,000 -25
B 156,000 156,000 155,000 154,000 154,000 155,000 -1
C 1,734,000 1,937,000 2,152,000 2,391,000 2,641,000 2,899,000 67
D 401,000 415,000 425,000 438,000 456,000 479,000 19
E 480,000 498,000 513,000 528,000 544,000 560,000 17
F 765,000 780,000 770,000 755,000 745,000 744,000 -3
G 1,121,000 1,178,000 1,220,000 1,279,000 1,350,000 1,422,000 27
H 2,337,000 2,561,000 2,675,000 2,796,000 2,931,000 3,077,000 32
I 738,000 793,000 799,000 811,000 826,000 840,000 14
J 37,000 39,000 40,000 41,000 42,000 43,000 16
K 1,117,000 1,163,000 1,204,000 1,237,000 1,265,000 1,308,000 17
L 1,051,000 1,115,000 1,164,000 1,211,000 1,264,000 1,320,000 26
M 1,784,000 1,797,000 1,809,000 1,822,000 1,837,000 1,853,000 4
N 253,000 270,000 273,000 273,000 275,000 276,000 9
O 3,368,000 3,382,000 2,928,000 2,663,000 2,527,000 2,453,000 -27
P 206,000 206,000 205,000 205,000 204,000 204,000 -1
Texasa 17,679,000 18,428,000 18,327,000 18,393,000 18,647,000 19,231,000 9

a Statewide totals may vary between tables due to rounding.

Figure 4-5. Projected annual water demand by water use category (acre-feet)*
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most of any planning area, largely driven by the 
increase in municipal water demands due to 
projected population growth in the area. Signifi-
cant water demand increases are also projected 
for Regions G, H, and L, where water demand is 
projected to increase by more than 25 percent 
between 2020 and 2070, also largely driven by 
projected population growth. 

Regions A and O in the Texas Panhandle are the 
only planning areas projected to show significant 

declines in total water demand due to anticipated 
long-term groundwater drawdowns associated 
with irrigated agriculture between 2020 and 2070. 

4.2.2 Water demand methodology
In a process similar to establishing the popula-
tion projections, the TWDB produced draft water 
demand projections for municipal water use and 
each of the five non-municipal water use catego-
ries. The Texas Commission on Environmental 
Quality, the Texas Department of Agriculture, and 

Figure 4-6. Projected annual water demand by region and category in 2040*
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the Texas Parks and Wildlife Department reviewed 
the draft projections, which were then sent to the 
planning groups for their review and comments. 
The TWDB worked extensively with each plan-
ning group and local entities through an iterative, 
data-intensive review process and ultimately 
approved more than 350 requested changes to 
projections for specific water user groups. These 
revision requests were intended to reflect the best 
available data and most likely projections and 
were reviewed by the four agencies before the 
TWDB ultimately adopted them. The methodology 
for developing water demand projections for each 
of the six water use categories is summarized in 
the sections below. 

4.2.3 Irrigation water demand
Irrigation water demand includes water used for 
irrigated field crops, vineyards, orchards, and 
self-supplied golf courses. The baseline meth-
odology for irrigation water demand projections 
was to average the most recent five years (2010–
2014) of water use estimates and then hold this 
value constant between 2020 and 2070. However, 
in certain counties, the total groundwater avail-
ability over the planning period was projected to 
be less than the groundwater portion of the base-

line water demand projections. Where this occurs, 
the demand projections decline in later decades 
roughly commensurate with the groundwater 
availability but at a delayed rate to recognize the 
fact that water demands will likely remain higher 
than water availability even as they both predict-
ably decline. This projection methodology was 
supported by a study (CDM Smith, 2016) funded 
by the TWDB. The goal of the study was to find 
the best projection method for this sector that 
the TWDB can update regularly and which trans-
parently and more directly considers foreseeable 
declines in water availability than previous meth-
ods. The planning groups reviewed and provided 
input on drafts of both this new methodology 
and the resulting projections. This approach to 
groundwater-constrained areas was utilized in 36 
counties. 

Overall irrigation demand is projected to decline 
as a result of more efficient irrigation systems, 
reduced groundwater supplies, the economic 
difficulty of pumping water from increasingly 
greater depths, and the transfer of water rights 
from agricultural to municipal uses, in addition to 
limited available groundwater. In total, irrigation 
accounts for 53 percent of Texas’ water demand 
in 2020, declining to 39 percent of demand by 
2070. Regions A, M, and O account for over 60 
percent of statewide irrigation water demand in 
2070 (Figure 4-7).

4.2.4 Livestock water demand
Livestock water demand includes water used 
in the production of various types of livestock, 
including cattle (beef and dairy), poultry, hogs, 
horses, sheep, and goats. The 2020 water 
demand projections for each county were based 
on the average of the most recent five years 
(2010–2014) of water use estimates. Water use 
estimates were calculated by applying a water 
use coefficient for each livestock category to 
county-level inventory estimates from the Texas 
Agricultural Statistics Service. The rate of change 
for projections in each planning area was car-
ried forward from the 2017 State Water Plan and 

Texas’ population is projected to increase from 29.7 million in 
2020 to nearly 51.5 million in 2070



2022 State Water Plan • Water for Texas

TEXAS WATER DEVELOPMENT BOARD

Chapter 4: Future population and water demand 57

applied to the new baseline estimate. Livestock 
accounts for roughly 2 percent of Texas’ total 
water demand across the planning horizon. 
Livestock water demand occurs throughout Texas 
but is highest in Regions A, G, I, and O, due in part 
to the concentration of confined animal feeding 
operations in these areas. 

4.2.5 Municipal water demand 
Municipal water demand includes water used by a 
variety of consumers in Texas communities, rang-
ing from single and multi-family residences to 
nonresidential establishments (commercial, insti-
tutional, and light industrial). Residential, nonres-
idential, and even many commercial consumers 
use water for similar purposes, such as drinking, 
cooking, sanitation, cooling, and landscape water-
ing. Water-intensive industrial customers, such as 
large manufacturing plants, steam-electric power 
generation facilities, and mining operations, are 
not included in municipal water demand, despite 
their presence within municipalities. Instead they 
are included in their associated non-municipal 
demand categories. 

To project total annual municipal water demand, 
the TWDB multiplied the populations for each 
municipal water user group by the associated 

projected per capita water use (also referred to as 
gallons per capita daily or GPCD) during a histor-
ical dry year. The per capita water use was based 
on annual Water Use Survey data for each water 
user group. Per capita water use values exclude 
sales to other retail water utilities and large manu-
facturing, mining, or steam-electric power gener-
ating customers that are captured elsewhere to 
avoid double counting. For most municipal water 
user groups, the 2011 per capita dry-year water 
use was used in estimating demand because of 
the severity of the 2011 drought. Based on local 
circumstances, some water user groups used per 
capita use during drought conditions in a year 
other than 2011 when that was more representa-
tive of dry-year conditions. Counterintuitively, the 
dry-year water use usually reflects the highest per 
capita water use.

In all regions, the municipal water demand pro-
jections incorporated certain anticipated future 
water savings from the installation of more 
efficient toilets, shower heads, dishwashers, and 
clothes washers that are already required by state 
and federal laws determining water use efficiency 
in fixtures and appliances. These savings are pro-
jected to be 297,000 acre-feet per year in 2020, 
increasing to 889,000 acre-feet per year in 2070. 

Figure 4-7. Projected annual irrigation water demand by region in 2020 and 2070 (acre-feet)
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Water savings due to existing legal requirements 
are embedded in the municipal water demand 
projections because they can be expected to 
occur and should require no additional action on 
the part of cities and water utilities. 

Planning groups estimated and incorporated 
additional future water savings from municipal 
conservation programs as recommended water 
management strategies in the regional plans to 
be implemented by water providers (see Chapter 
7). These strategy volumes represent volun-
tary water conservation savings that would not 
otherwise occur if not for additional, proactive 
actions and investments by water providers and 
customers.

Regions C, G, H, K, L, and M account for over 80 
percent of statewide municipal demand in 2070 
(Figure 4-8).

4.2.6 Manufacturing water demand
Manufacturing water demand consists of the 
water necessary for large facilities, including 
those that process chemicals, oil and gas, food, 
paper, and other materials. The 2020 water 

demand projections for each county were based 
on the highest county-aggregated manufactur-
ing water use in the most recent five years of 
survey data between 2010 and 2014. Then the 
most recent 10-year projections for employment 
growth from the Texas Workforce Commission 
were used as a proxy for projected growth in each 
manufacturing sector between 2020 and 2030. 
In cases where employment was projected to 
decrease for a specific sector, the water demand 
projections were held constant for that sector. 
After 2030, the manufacturing water demand was 
held constant through 2070. 

This projection methodology was supported by 
a study (CDM Smith, 2016) funded by the TWDB. 
The goal of the study was to find the best projec-
tion method for this sector that the TWDB can 
update regularly. It was also partially influenced 
by the fact that, historically, the TWDB has seen 
the manufacturing sector continue to become 
more efficient in its water use while increasing 
its economic output. This resulted in the most 
significant relative change (reduction) in water 
demand projections and intentionally reflects the 
encouraging fact that declining water use can 

Figure 4-8. Projected annual municipal demand by region in 2020 and 2070 (acre-feet)
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Figure 4-9. Projected annual manufacturing demand by region in 2020 and 2070 (acre-feet)
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be experienced even in the midst of increasing 
economic production (Hoffman, 2016). 

Overall, manufacturing accounts for approxi-
mately 8 percent of Texas’ water demand across 
the planning horizon. The majority of Texas 
manufacturing occurs along the Gulf Coast, with 
Regions H and I accounting for nearly 70 percent 
of all manufacturing demand in 2070 (Figure 
4-9). Regional water plans for Regions C and H 
noted concern that the assumption of no growth 
in manufacturing water demand after 2030 does 
not reflect ongoing manufacturing growth in the 
regions. The Region C plan stated that several 
water suppliers have included a management 
supply factor to help mitigate this concern. The 
Region H plan stated that it is unlikely that reduc-
tions in water use per production unit will offset 
all growth in manufacturing in the region and 
acknowledged the need for continuing evalu-
ation of this topic in future planning cycles to 
consider the potential for mitigating influence 
from changes in regional industry categories, 
water use characteristics, and implementation of 
water-efficient technologies.

4.2.7 Mining water demand
Mining water demand consists of water used 
in exploring, developing, and extracting oil, gas, 
coal, aggregates, and other minerals. Initial draft 
mining water demand projections were carried 
forward from the 2017 State Water Plan and 
were based upon two TWDB-contracted studies 
with the University of Texas at Austin’s Bureau 
of Economic Geology (BEG, 2011, 2012). The 
TWDB estimated and projected historical mining 
water use across the planning horizon using data 
collected from trade organizations, government 
agencies, and other industry representatives. 
Mining demand is projected to increase through 
2030 and then decline in later planning decades 
based on the oil and gas industry outlook. More 
than half of all mining water demand in Texas is 
projected to occur in Regions F, G, and L in 2030. 
Region F requested to increase mining demands 
due to recent increases in non-conventional oil 
and gas activities in the Permian Basin, which is 
predominately located in that region. Across the 
planning horizon, mining accounts for roughly 
2 percent of total water demand statewide. 
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4.2.8 Steam-electric power water 
demand
Steam-electric water demand consists of water 
used for the purpose of generating power. A 
generation facility typically diverts surface water, 
uses it for cooling purposes, and then returns 
a large portion to a body of water. Landfill gas, 
wood waste biomass, and battery power plants, 
as well as any power generating facilities using 
renewable energy sources, were not included in 
the water demand projections. Water demand 
projections for 2020 were based on the highest 
county-aggregated historical steam-electric 
power water use in the most recent five years of 
survey data (2010–2014). The anticipated water 
use for future power generation facilities listed 
in state and federal reports was added to the 
demand projections from the anticipated oper-
ation date through 2070, while projected water 
demands from facilities scheduled for retirement 
were subtracted. Subsequent demand projec-
tions after 2020 were held constant throughout 
the planning period to reflect increasing trends in 
using renewable energy and more water-efficient 
technology. 

Based on data reported to the U.S. Energy Infor-
mation Administration (EIA, 2018), more than 60 
percent of all capacity of proposed electricity 
generators in Texas will come from renewable 
sources, mainly wind and solar, which use far less 

water than conventional fossil fuel sources to 
generate power. This projection methodology was 
based on a study (CDM Smith, 2016) funded by 
the TWDB. The study’s goal was to find the best 
projection method for this sector that the TWDB 
can update regularly and that better reflects 
overall, historic patterns of water demand in 
this sector.

Steam-electric power accounts for roughly 5 
percent of Texas’ total water demand across the 
planning horizon. Regions G and K (occupying 
the Brazos and Lower Colorado basins) account 
for over 40 percent of statewide steam-electric 
power water demand. Regional water plans for 
Regions C and H noted concern that the assump-
tion of no growth in steam-electric water demand 
after 2020 does not reflect ongoing growth in 
the electric demands in the regions. The Region 
C plan stated that several water suppliers have 
included a management supply factor to help mit-
igate this concern. The Region H plan acknowl-
edged the need for continuing evaluation of this 
topic in future planning cycles to consider the 
potential for mitigating influence from changes in 
regional power generation water use character-
istics, power generation facility types, and imple-
mentation of less water-intensive technologies.

4.3 Comparison to the 2017 
State Water Plan

Overall, population projections in the new plan 
increased by less than 1 percent within each plan-
ning decade largely due to adjustments requested 
by five planning groups and based on more 
recent population estimates from the U.S. Census 
Bureau. The most significant changes occurred 
in Region C, which expects more than 330,000 
additional residents by 2070 than were included in 
the previous plan. These are rather small changes 
in the big picture: where the 2017 plan projected 
51 million Texans by 2070, the new plan projects 
that there will be 51.5 million.

Municipal water demand is projected to increase in each 
planning decade
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Total water demand projections across all six 
categories decreased considerably this planning 
cycle, primarily due to methodological revisions 
grounded in reported historical use. Statewide, 
this plan projects water demand to be about 
727,000 acre-feet per year lower in 2020 (a 
4 percent decrease) and more than 2.3 million 
acre-feet per year lower by 2070 (an 11 percent 
decrease) (Figure 4-10). This can be attributed 
mainly to significant declines in long-range 
projections for manufacturing and steam-electric 
power water demand due to revisions to TWDB 
methodologies in these categories. Substantial 
decreases in irrigation demand projections in 
some regions were mostly offset by increases 
in other regions. Mirroring the small increases 
to population projections, total municipal water 
demand increased in the new plan by less than 
1 percent in each planning decade. 

4.4 Uncertainty of population and 
water demands

The population and water demand projections 
used to develop the regional and state water 
plans are re-evaluated each five-year planning 
cycle because they are products of many complex 
and dynamic real-world forces and data-driven 
calculations. The baseline for population pro-
jections is adjusted every other planning cycle 
when new decadal data from the U.S. Census 
Bureau is released. In each planning cycle, the 
TWDB relies on input from the planning groups to 
adjust draft projections based on local data and 
information from a diverse range of stakeholders, 
including the U.S. Census Bureau and the state 
demographer. Many of the underlying factors 
that influence water use are difficult to accurately 
predict, especially at the micro level and over the 

Figure 4-10. Comparison of water demand projections between 2017 and 2022 state water plans 
(millions of acre-feet)

Note: Historical water use and projected demand can be further explored through the TWDB’s state water plan comparison tool,  
www.twdb.texas.gov/waterplanning/data/dashboard/index.asp
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long term, resulting in the inherent uncertainty 
of water demand projections. The uncertainty of 
these types of projections tends to decline as you 
increase their geographic extent by aggregating 
more entities, whereas uncertainty increases as 
you focus more locally on smaller numbers. In 
other words, there is a high level of confidence 
in the approximate total number of Texans to 
expect by 2070 even if the individual zip codes 
are unpredictable.

For example, a wide range of factors can influ-
ence the long-range outlook for municipal and 
non-municipal water demand through 2070. 
Population growth and distribution depend on 
economic and social factors including individual 
preferences. Municipal water demand depends 
on population growth and distribution and how 
much water residents are using. Per capita water 
use depends on individual preferences, culture 
and habits, the weather, local conservation ordi-
nances, and the adoption of more water-efficient 
appliances.

Irrigation and livestock demands are strongly 
influenced by the economy and the weather. 
Historically, irrigation has been the category of 
greatest water use in Texas. Irrigation demand is 
contingent upon many variables such as the num-
ber of acres of each crop, the water needs of each 
crop type, and the weather. Economic factors also 
contribute to irrigation demand, including prices 
of agricultural commodities and agricultural 
production inputs like fuel and fertilizer. Complex 
government policies such as farm subsidies and 
disaster assistance can also be influential. The 
TWDB is currently working toward developing 
remote sensing expertise and capabilities through 
collaborative efforts with the OpenET project 
team to assist in better refining irrigation water 
use estimates and projected demands for future 
state water plans.

Manufacturing, mining, and steam-electric power 
demands are influenced by numerous economic 
factors such as price levels of their inputs and 

outputs, the resources needed for production, 
technology, and markets, as well as government 
regulation. Because most industrial processes 
are energy intensive, the prices of energy sources 
such as gasoline, natural gas, coal, and renewable 
sources are also of particular importance.

Rather than attempting to predict this complex 
array of future economic conditions and govern-
ment policies and trying to translate those often 
contradictory factors into water demand projec-
tions, the TWDB grounds its projections in the 
reported data of its historic annual water use esti-
mates and strives to adhere to relatively straight-
forward, highly credible, and fully transparent 
projection methodologies that can be revisited 
each five-year cycle. This allows each state water 
plan to be adaptive to changes and incorporate 
the most recent and best available information.
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QUICK FACTS
Total surface water availability is approximately 3 percent higher in both 2020 and 2070 than 
in the 2017 State Water Plan, primarily due to new systems operations and surface water 
availability model updates. However, total surface water availability declines by 3 percent over 
the planning horizon.

Total groundwater availability is approximately 1.9 million acre-feet, or 15 percent, higher in 
2020 and 857,000 acre-feet, or 9 percent, higher in 2070 than in the 2017 State Water Plan, 
primarily due to changes in groundwater management policy. However, total groundwater 
availability declines by 25 percent over the planning horizon.

The existing water supplies—water already being provided in a drought from sources 
including surface water, groundwater, and reuse—are expected to decline approximately 
18 percent between 2020 and 2070.

In 2020, more than one-third of irrigation and livestock water supplies is from the Ogallala/
Edwards-Trinity (High Plains) Aquifer, while more than one-fifth of all non-agricultural-related 
water supply in Texas is from the Trinity River Basin.

The state water plan is mandated to prepare for 
and respond to drought conditions. Essential to 
this process is estimating how much water Tex-
ans will have to meet their water demands during 
drought conditions, without over-allocating any 
water sources. To do that, the planning groups 
must determine how much total water is available 
and how much of that is already in use.

5.1 Evaluating water resources 
for planning

During development of the regional plans, each 
water planning group must identify all water 
sources within their planning area and their asso-
ciated annual availability volumes. Water availabil-
ity refers to the maximum volume of raw water 
that can be withdrawn annually from each source 
(such as a reservoir or aquifer) during a repeat 
of the drought of record. Availability does not 
account for whether the supply is connected to or 

legally authorized for use. Availability is analyzed 
from the perspective of the water source and 
answers the question: How much water from this 
source could be delivered to water users during a 
repeat of the drought of record, as either existing 
water supply or as part of a future water manage-
ment strategy? Determining water availability is 
the first step in assessing potential water supply 
volumes (Figure 5-1).

Next, planning groups quantify the subset of 
that total water availability volume that is already 
connected to water user groups. This subset is 
defined as the existing supply. Existing water 
supplies are determined by legal access to the 
water as well as existing infrastructure (such as 
pipelines and treatment plant capacity) to treat 
and deliver the water to the “doorstep” of a water 
user group. Existing supply is analyzed from the 
perspective of water users and answers the ques-
tion: How much water supply could each water 
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user group already rely on should there be a repeat 
of the drought of record?

For example, the firm yield of a surface water res-
ervoir may be 100,000 acre-feet per year. Of that 
available 100,000 acre-feet, the current pipeline 
to that source only conveys 60,000 acre-feet per 
year to users; 60,000 acre-feet is the existing sup-
ply. There remains an additional 40,000 acre-feet 
per year of available water that can serve as the 
basis for a future water management strategy. 

As another example, there may be within a county 
a modeled available groundwater volume of 
50,000 acre-feet per year, but because current 
permits and pumping facilities are only able to 
pump 20,000 acre-feet per year for existing sup-
plies, there remains 30,000 acre-feet per year in 
available groundwater that can support a future 
water management strategy.

Because existing supplies are a subset of the 
availability of water sources, existing supplies 
cannot exceed availability without the risk of 
running short of water in a drought of record. If 
existing supplies exceed availability it is an over- 
allocation. To ensure that planning groups do not 
assign more water supply to a water source than 
the source can provide in a drought, the TWDB 
performs a detailed, statewide accounting of all 
assigned existing water supply volumes and noti-

fies planning groups of over-allocations. Planning 
groups then adjust their plans accordingly.   

5.2 Surface water availability 
within river basins

Surface water supplies in Texas come from Texas’ 
15 major river basins and 8 coastal basins via 
187 major reservoirs and numerous river diver-
sions, known as run-of-river supplies (Figure 5-2). 
Surface water availability is determined using the 
Texas Commission on Environmental Quality’s 
surface water availability models (WAMs), which 
estimate the monthly and annual water volumes 
that can be diverted each year in drought of 
record conditions, all of which assume a repeat 
of the historic hydrologic record. The default 
model for planning purposes, known as WAM 
Run 3, conservatively assumes that all existing 
water rights are fully used without returning any 
flows to the river, unless a permit requires such 
returns, and is adjusted to consider the impacts 
due to sedimentation on reservoir yields. The 
state’s WAM models are based on historic data, 
including inflows, that was available as of their 
last updates. WAMs reflect historic changes to 
hydrology, including inflows, but do not attempt 
to make predictions about the future changes to 
inflows or other parameters. However, planning 
groups are allowed and encouraged to modify 

Figure 5-1. Water availability as relates to existing supply

total water
availability

(at sources)

existing water supply
(connected to water users)
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the default model to reflect appropriate condi-
tions not included in WAM Run 3 when evaluating 
existing water supplies for planning purposes. 

Justifiable modifications to the water avail-
ability models, which are expected to better 
reflect conditions encountered during a drought, 
include correcting known model errors; reflecting 
increased sedimentation or current river system 
operations; updating reservoir inflows to reflect 
recent drought conditions, including return flows; 
or utilizing a reservoir safe yield instead of firm 
yield. Safe yield is a reduced annual water volume 
that continues to be available from a reservoir for 

periods longer than a drought of record, which 
may provide a buffer against uncertainty for water 
supply purposes.

All regional water planning groups requested 
and received approval to modify their surface 
water availability analysis for the purpose of 
evaluating existing water supplies. Select modifi-
cations utilized in the development of the sur-
face water availability models are summarized 
in Appendix B and available at www.twdb.texas.
gov/waterplanning/rwp/planningdocu/2021/
hydroassumptions.asp. Of note is that House Bill 
723, enacted by the 86th Texas Legislature (2019), 

Figure 5-2. Major river and coastal basins and major surface water supply reservoir locations
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directed the Texas Commission on Environmental 
Quality to update the Brazos, Neches, Red, and 
Rio Grande water availability models by Decem-
ber 1, 2022. These updated models will be avail-
able and utilized in the next state water plan.

Surface water availability for future water man-
agement strategies (Chapter 7) was evaluated 
using WAM Run 3 unless an alternative model 
produced more conservative yields or the water 
management strategy itself was based on depart-
ing from the default model parameters. For exam-
ple, if a senior water right is to be “subordinated” 
to a junior water right to increase the reliability of 
the junior water right, the alternative model would 
be used.

Overall surface water availability in Texas, rep-
resented as the sum of all reservoir firm yields, 
approved safe yields, and run-of-river availabilities 
as determined by the planning groups, is antici-
pated to decline by approximately 3 percent from 
2020 to 2070 (Figure 5-3). The decline is primarily 
due to sedimentation, which reduces reservoir 

storage. Other factors not presently accounted 
for in the methodology for assessing surface 
water availability, but which may impact it, include 
stream-aquifer interactions, changes over time 
to reservoir inflows, and evaporative loss from 
reservoirs. More than half of the annual statewide 
surface water availability of 12.7 million acre-feet 
in 2020 occurs within the Trinity, Neches, and 
Sabine river basins (Figure 5-4, Table B-2). 

5.3 Future surface water 
availability

Surface water availability may actually be 
increased by implementing certain types of water 
management strategies. By capturing and storing 
streamflows, for example, the construction of a 
new reservoir can increase the reliable volume of 
permitted water available for annual diversion. 
However, future surface water availability may also 
be limited to address environmental needs, such 
as environmental flow standards placed on per-
mits and reflected in water availability modeling.

Figure 5-3. Texas’ annual surface water availability and existing surface water supply (acre-feet)
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Figure 5-4. Annual surface water availability and existing surface water supplies by river and coastal 
basin in 2020 (acre-feet)
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In cases where no environmental flow stan-
dards were adopted by the Texas Commission 
on Environmental Quality, planning groups were 
required to model diversions based on the Con-
sensus Criteria for Environmental Flow Needs 
developed through a stakeholder process by the 
TWDB, the Texas Parks and Wildlife Department, 
and the Texas Commission on Environmental 
Quality. Alternatively, planning groups may utilize 
more detailed site-specific studies when avail-
able. Many recommended water management 
strategies remain subject to permitting require-
ments administered by the Texas Commission on 
Environmental Quality, regardless of the approach 
taken to estimate project yields or to consider 
environmental flow needs during the planning 
process.

5.4 Groundwater availability of 
aquifers

Groundwater supply in Texas comes from 9 major 
and 22 minor aquifers as well as other water- 
bearing geologic formations around the state. 
Major aquifers produce large amounts of water 
over large areas (Figure 5-5), whereas minor aqui-
fers produce minor amounts of water over large 
areas or major amounts of water over small areas 
(Figure 5-6). Since the 2017 State Water Plan was 
adopted, the TWDB designated the Cross Timbers 
Aquifer as a minor aquifer. Groundwater availabil-
ity is estimated through a combination of policy 
decisions made by groundwater conservation 
districts through joint groundwater planning and 
the ability of an aquifer to transmit water to wells.  
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Groundwater is governed by the rule of capture, 
which may be modified where groundwater 
conservation districts and subsidence districts 
exist (Figure 5-7). Districts may issue permits that 
regulate pumping of groundwater and spacing of 
wells within their jurisdictions. Groundwater con-
servation districts within the state’s groundwater 
management areas work together to determine 
groundwater management policies (desired future 
conditions of relevant aquifers) within that area. 
These policies inform the groundwater availability 
utilized in the state’s water planning process. 

Desired future conditions are the desired, quan-
tified conditions of groundwater resources 
(such as water levels, water quality, spring flows, 
or storage volumes) at one or more specified 
future times. The desired future conditions are 
defined by participating groundwater conserva-
tion districts within a groundwater management 
area as part of the joint planning process. The 
TWDB uses desired future conditions to deter-
mine a modeled available groundwater value for 
an aquifer or part of an aquifer in the ground-
water management area. A modeled available 

Figure 5-5. Major aquifers of Texas
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groundwater value is the volume of groundwater 
production, on an average annual basis, that will 
achieve a desired future condition. These values 
are independent of existing pumping permits and 
may, depending on the aquifer characteristics and 
how the desired future conditions are defined, 
include a variety of water quality types, including 
brackish groundwater. Depending on the aquifer 
and location, the amount of brackish groundwater 
in modeled available groundwater values may 
require local and regional supply evaluations.

Modeled available groundwater volumes account 
for most of the groundwater availability consid-
ered in this plan. In response to concerns that 
most of these volumes were developed using 
groundwater availability models calibrated for 
long-term average conditions rather than drought 
of record, the TWDB revised its planning rules 
after the 2017 State Water Plan to allow for use 
of a modeled available groundwater peak factor. 

Figure 5-6. Minor aquifers of Texas

Solid indicates outcrop areas (the part of an aquifer that lies 
at the land surface).

Hatch indicates subcrop areas (the part of an aquifer that 
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A peak factor allows regional water planning 
groups to develop plans, where appropriate, that 
reflect more realistic groundwater availability 
in drought conditions. The modeled available 
groundwater peak factor accommodates short-
term pumping above the modeled available 
groundwater value as long as it can be shown 
that the desired future conditions will still be met. 
It can accommodate anticipated fluctuations in 
pumping between wet and dry periods or account 
for other shifts in the timing of pumping while 

remaining consistent with desired future condi-
tions. This approach reflects additional potential 
groundwater that could be available for pumping 
over limited periods of time in drought and is uti-
lized for regional water planning purposes only—
not permitting. The peak factor is not intended 
as a limit to permits or as guaranteed approval 
or pre-approval of any future permit application.

Subject to many variables, some examples of 
when the modeled available groundwater peak 
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factor might be considered, while still achieving 
the desired future conditions, are the following:

•	 Actual pumping in wetter years is expected to 
fall below the modeled available groundwa-
ter, thereby allowing intermittent pumping of 
volumes greater than the modeled available 
groundwater during drought. 

•	 Groundwater pumping in early decades is 
expected to consistently remain well below 
the modeled available groundwater, thereby 
accommodating pumping volumes somewhat 
higher than the modeled available groundwater 
in later decades.

The use of modeled available groundwater peak 
factors requires review and approval by relevant 
groundwater conservation districts, groundwa-
ter management areas, regional water planning 
groups, and the TWDB executive administrator. 
The peak factor is optional for planning groups, 
and two planning groups (Regions G and H) uti-
lized the approach in this round of planning.

For aquifers and portions of aquifers that did 
not have modeled available groundwater values, 
planning groups determined availability in con-
sultation with the TWDB. An exception to this is 
Texas Water Code Section 16.053(e)(2-a) that 
allows a regional water planning group to define 
all groundwater availability within its region as 
long as there are no groundwater conservation 
districts within the regional water planning area. 
This was added through Senate Bill 1101 from 
the 84th Legislative Session, and this is the first 
state water plan in which this provision applies. It 
is only applicable to the Northeast Texas Regional 
Planning Group, or Region D. The groundwater 
availability values estimated by Region D were 
reviewed by the TWDB to ensure physical com-
patibility with desired future conditions in ground-
water conservation districts within co-located 
groundwater management areas.

The TWDB has been charged by the legislature 
to identify and designate brackish groundwater 

production zones in the state for certain aqui-
fers by December 1, 2032. The TWDB’s Brackish 
Resources Aquifer Characterization System, or 
BRACS, program has completed 12 studies and 
has four ongoing studies. As of publication of the 
2022 State Water Plan, the TWDB has designated 
a total of 31 brackish groundwater production 
zones in the following aquifers: Carrizo-Wilcox, 
Gulf Coast, Rustler, Blossom, Nacatoch, and 
Northern Trinity aquifers. Since the last state 
water plan, there has been a net increase in the 
2020 brackish groundwater availability of approx-
imately 138,000 acre-feet per year and approx-
imately 182,000 acre-feet per year in 2070. The 
BRACS program continues to study the aquifers 
of the state, which will enable the identification of 
additional possible brackish groundwater sources 
for planning purposes. 

On a statewide basis, total groundwater avail-
ability is projected to decline by approximately 
25 percent from 2020 to 2070 (Figure 5-8). This 
decrease is primarily due to reductions in ground-
water availability in the Ogallala/Edwards-Trinity 
(High Plains), Ogallala/Rita Blanca, and Ogallala 
aquifers and revised desired future conditions 
since the 2017 State Water Plan (Appendix B). 

Annual statewide groundwater availability in 
2020 is estimated to be 14.2 million acre-feet. 
Just over half of that comes from the Ogallala/
Edwards-Trinity (High Plains), Ogallala, and Gulf 
Coast aquifers (Figures 5-9 and 5-10, Table B-4). 

5.5 Future groundwater availability

For planning purposes, future groundwater 
availability cannot be increased by implementing 
water management strategies other than aquifer 
recharge-type projects. These are different from 
aquifer storage and recovery projects, which 
generally provide underground storage of water 
from another source and are not a mechanism 
to actually increase an aquifer’s groundwater 
availability. Changes in groundwater availability 
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Figure 5-8. Texas’ annual groundwater availability and existing groundwater supplies (acre-feet)

Figure 5-9. Annual groundwater availability greater than 50,000 acre-feet and existing groundwater 
supplies by aquifer in 2020 (acre-feet)

* The Ogallala/Edwards-Trinity (High Plains); Ogallala/Rita Blanca; Edwards-Trinity (Plateau)/Pecos Valley/Trinity; and the Edwards-
Trinity (Plateau)/Pecos Valley are aquifer combinations that reflect specific groundwater management policy decisions based on aquifer 
properties. In these cases, the modeled available groundwater and existing supply values have likewise been developed to honor these 
aquifer combinations.
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between state water plans is largely attributed to 
changes in groundwater management policies as 
revised through the state’s groundwater joint plan-
ning process. Additionally, updates or revisions to 
groundwater availability models or newly devel-
oped local studies bring new data to the process 
and may result in different availability estimates 
from previous plans. More details on differences 
across the groundwater joint planning process 
cycles are included in Appendix B.

5.6 Availability of other sources

The vast majority of Texas’ water supply comes 
from river basins and aquifers, but seawater and 
reclaimed wastewater for reuse represent other 
widely available sources of water. Seawater avail-
ability is generally limited only by the ability to 
legally access it along the coast. The availability 
of reclaimed wastewater for reuse, on the other 
hand, changes over time and is limited by the 
amount of wastewater generated by water users 

Figure 5-10. Annual groundwater availability less than 50,000 acre-feet and existing groundwater 
supplies by aquifer in 2020 (acre-feet)
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at any given time unless a water use permit or 
agreement states otherwise. 

5.7 Existing supplies

The share of available surface and groundwater 
that can be legally produced and delivered to 
water user groups based on existing infrastruc-
ture—the existing supply—during a repeat of the 
drought of record is influenced by many factors. 
For example, a reservoir may have a large volume 
of available water, but existing water supplies that 
can be delivered to users may be limited by pipe-
line infrastructure, treatment plant capacity, or 
legal permits to divert water. Based on the volume 
of available water at each source, planning groups 
evaluated the share of supplies that can be relied 
upon to meet water demands in the event of 
drought. The planning group analyses considered 
both legal and physical limitations of the supplies 
for each water user group. 

Relying on and combining water sources for each 
water user group varies greatly by group and loca-
tion. Statewide, surface water makes up almost 
two-thirds of the total existing water supply (8.9 
million acre-feet per year) for municipal, manufac-
turing, steam-electric, and mining users (Figure 
5-11). However, irrigation and livestock users rely 
on groundwater for 80 percent of their total exist-
ing water supply (7.9 million acre-feet per year) 
(Figure 5-12). Overall, reuse contributes 4 percent 
to total existing supplies, primarily in the munici-
pal, irrigation, and manufacturing sectors.   

In 2020, Texas’ existing water supply of approx-
imately 16.8 million acre-feet consists roughly 
of half surface water and half groundwater, with 
reuse contributing 4 percent. By 2070, existing 
water supply is projected to decline 18 percent, 
to approximately 13.8 million acre-feet per year 
(Table 5-1, Figure 5-13), although changes in 
supply to water user groups vary significantly 
by location. 

0 5 10 15 20 25

Remaining groundwater sources <2 each

Trinity Aquifer

Edwards (Balcones Fault Zone) Aquifer

Carrizo-Wilcox Aquifer

Gulf Coast Aquifer System

Reuse

Remaining surface water sources <2 each

San Jacinto Basin

Cypress Basin

Neches Basin

Rio Grande Basin

Sabine Basin

Colorado Basin

Brazos Basin

Trinity Basin

Surface water

Reuse

Groundwater

Figure 5-11. Shares of total, statewide existing municipal, steam-electric, manufacturing, and mining 
supply by water source in 2020 (percent)
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Surface water supply
Total annual existing surface water supply is 
anticipated to remain generally stable, declining 
approximately 2 percent from 2020 through 2070 
(Figure 5-3, Table B-3). The decrease is primarily 
due to sedimentation decreasing the storage 
capacity of many reservoirs. However, factors not 
projected in the model results, including changes 
to inflow or evaporative loss, contribute uncer-
tainty to the noted decline. 

Groundwater supply
Total annual existing groundwater supply is antic-
ipated to decline about 32 percent from 2020 to 

2070 (Table B-5). The decline is due primarily to 
reduced availability from the Ogallala Aquifer, 
based on its managed depletion, and the Gulf 
Coast Aquifer, based on regulatory limits and 
management goals aimed at reducing groundwa-
ter pumping in the long-term to limit land surface 
subsidence (Figure 5-8). Of these groundwater 
supplies, the total annual supply from brackish 
sources remains relatively stable from 2020 
to 2070.

Reuse supply
Total annual reuse supply makes up nearly 4 per-
cent of total supplies in 2020, with approximately 

Table 5-1. Texas’ annual existing water supply (acre-feet)

Source 2020 2030 2040 2050 2060 2070
Percent 
change

Surface water 7,232,000 7,184,000 7,153,000 7,126,000 7,107,000 7,080,000 -2
Groundwater 8,912,000 7,638,000 6,869,000 6,407,000 6,092,000 6,023,000 -32
Reuse 620,000 640,000 661,000 676,000 704,000 714,000 15
Texasa 16,764,000 15,462,000 14,683,000 14,209,000 13,903,000 13,817,000 -18

a Does not reflect some portions of existing supplies that are associated with purely saline water sources such as untreated seawater.

Figure 5-12. Shares of existing irrigation and livestock supply by water source in 2020 (percent)
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half of this supply occurring in Region C. Reuse 
supplies are estimated to increase statewide 
about 15 percent from 2020 to 2070 (Table 5-1).

Source availability for future development
The share of available water that remains to 
be developed for water supply varies by water 
source. In the Trinity River Basin, three-fourths 
of the available water is committed as existing 
surface water supplies, but only about one-third 
of the Sabine and one-fifth of the Neches basins’ 
availability are similarly connected as supply 
(Figure 5-4). In the Ogallala/Edwards-Trinity (High 
Plains), Edwards (Balcones Fault Zone), Seymour, 
and several other, smaller aquifers, more than 80 
percent of the available water is connected as 
existing supply, whereas less than 20 percent of 
the Dockum and Queen City aquifers is connected 
as existing supply (Figure 5-9). Any remaining 
available water beyond that already connected 
as existing supply can, in concept, be the water 
source to support a recommended water man-
agement strategy, subject to many feasibility 
factors including its proximity to identified water 

needs and costs. However, there are factors unre-
lated to water source availability that can also 
reduce the existing supply of specific water users, 
including declines in groundwater levels relative 
to a well pump intake, reduced reservoir surface 
levels relative to an intake elevation, groundwater 
quality degradation, and expiring water supply 
contracts. 

5.8 Comparison to the 2017 
State Water Plan

Many factors have affected estimates of water 
availability and existing water supplies since 
adopting the 2017 State Water Plan, including 
policy decisions, modeling assumptions, accumu-
lated historical streamflow data, additional infor-
mation regarding physical and legal constraints 
to supplies, and implementation of water supply 
projects during the intervening years. When 
comparing the planning decades of 2020 through 
2070 statewide, changes range greatly by water 
source location and user.
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Figure 5-13. Texas’ projected annual existing water supply (acre-feet)* 

* Does not reflect some portions of existing supplies that are associated with purely saline water sources such as untreated seawater.
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Surface water
Statewide, there is more surface water availability 
but less existing supply as compared to the last 
plan, although this varies significantly by location 
(Figure 5-14). The greatest relative change is an 
approximate 186 percent increase in existing sur-
face water supplies in 2020 in the Canadian Basin 
due to revised modeling assumptions. 

Groundwater 
Both groundwater availability and supply 
increased as compared to the 2017 State Water 
Plan. Statewide, availability increased, though 
there was considerable variation by county, includ-
ing relatively more decreases in western and 
southern counties (Figure 5-15). The greatest rel-
ative change in statewide availability occurred for 
the planning decade 2020, with an approximate 15 
percent increase primarily due to policy decisions 
made as part of the groundwater management 

Figure 5-14. Changes from the 2017 State Water Plan in annual surface water availability in 2020
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area joint planning process, although updated 
groundwater availability models may have contrib-
uted to noted differences. Additionally, ground-
water availability reported for regional water 
planning purposes increased in several counties 
in Regions G and H where modeled available 
groundwater peak factors were utilized. State-
wide, existing supply increased in all decades as 
compared to the 2017 State Water Plan. 

Reuse 
Existing reuse supply is slightly higher in the 
decades from 2020 to 2050 but decreases 
slightly in the 2060 and 2070 decades as com-
pared to the 2017 State Water Plan. The greatest 
relative change was an approximate 10 percent 
increase in 2020, attributed to the implementation 
of direct and indirect reuse projects primarily in 
Regions B, C, and H.

Figure 5-15. Changes from the 2017 State Water Plan in annual groundwater availability in 2020*
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groundwater availability (percent change)
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* In the 2022 State Water Plan, modeled available groundwater peak factors were used to determine groundwater availability for certain 
aquifers in the following counties: Austin, Brazoria, Brazos, Madison, Montgomery, Walker, and Waller. Availability increases shown in 
these counties reflect changes in groundwater availability reported for regional water planning purposes and do not necessarily reflect 
increases in resource availability since the 2017 State Water Plan.
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5.9 Uncertainty of our future 
water supply

Because hydrology—the study of water in the 
natural environment—is highly complex, there will 
always be significant uncertainty over the future 
timing and quantity of available water resources. 
Precipitation, temperature, evaporation, wind, and 
soil moisture conditions all play roles in deter-
mining how much water moves in and through 
Texas’ streams, reservoirs, and aquifers. Further, 
the interrelated nature of these variables makes it 
difficult to quantify and predict when, where, or to 
what degree hydrologic events will impact water 
supply. In some cases, snowfall in southern Colo-
rado and rainfall in northern Mexico impact Texas’ 
water availability. Additionally, non-climate-related 
variables, such as the introduction and spread 
of invasive species, can also impact the use of 
certain water sources.

Texas’ water plans are based on benchmark 
drought of record conditions using historical 
hydrologic data. While the TWDB recognizes that 
the full sequence of historical hydrologic events 
will never be repeated exactly, the droughts have 
been of such severity that it is reasonable to use 
them for the purpose of planning. However, uncer-
tainty about the likelihood or severity of worse 
future droughts limits the ability to predict future 
water availability. Some planning groups have 
begun to address drought uncertainty by utiliz-
ing conservative (safe) yields or a management 
supply factor, a pre-determined or other ratio to 
which existing and future supplies will exceed 
demands, to assess project needs. Some larger 
water providers across the state have conducted 
drought scenario planning that considers the 
possibility of worse droughts for their individ-
ual long-range plans, but smaller entities may 
not have the resources or technical expertise to 
develop similar analyses for managing their sys-
tems. These types of assessments are integral to 
identifying the likelihood and severity of potential 
future water supply shortages. 

Quantifying surface water availability for state 
water planning purposes relies largely on deriv-
ing a single firm yield or safe yield value that has 
been generated based on the historical record 
that includes the drought of record, which serves 
as the benchmark condition for Texas’ long-term 
water planning. This approach has provided a 
reasonable basis for long-term planning. The 
implicit assumption that any firm yield is 100 per-
cent reliable is a weak assumption and an inher-
ent uncertainty. A single, specific water supply 
firm yield estimated using a specific hydrologic 
time-series has a singular probability of occur-
ring. Likewise, it has a risk (the inverse proba-
bility) of not occurring, which is not generally 
acknowledged or mitigated against in the current 
planning process. Similarly, quantifying ground-
water availability involves inherent uncertainty 
related to the complexity of aquifer systems, the 
overlay of evolving state laws, and the dynamic 
nature of legal cases that may affect groundwater 
policy and management.  

Regional and state water planning address 
uncertainties related to water supply and demand, 
including related to climate variability, in a primar-
ily adaptive manner rather than in a speculative 
manner. There currently isn’t much agreement 
among climate models (or scientists) about the 
nature of long-term changes to water resources in 
Texas and no forecasting tools capable of pro-
viding quantitative certainty about future water 
resources in Texas at the resolution needed for 
water planning. However, efforts to improve tech-
nical capabilities and address uncertainty are in 
progress. To provide the best available, actionable 
science, grounded in observed data and trends, 
the TWDB continues to collect data, provide tech-
nical services, improve water availability models, 
and support studies for consideration in develop-
ing the next state water plan. Further, the TWDB 
will continue to expand its understanding of the 
interactive relationship between the rivers and 
aquifers of Texas to improve planning and bet-
ter inform future water management and policy 
decisions.
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QUICK FACTS
If no additional water supplies are developed or water management strategies such as 
conservation are implemented, water users face a potential water shortage of 3.1 million 
acre-feet per year in 2020 and 6.9 million acre-feet per year in 2070 in the event of a repeat 
of the drought of record.

Without additional supplies being developed through the recommended strategies and 
projects, approximately one-quarter of Texas’ population would have less than half of the 
municipal water supplies they will require in 2070.

In aggregate, population growth leads to Texas’ municipal water users potentially facing 
water shortages almost 15 times larger in 2070 (approximately 3.1 million acre-feet) than in 
2020 (approximately 215,000 acre-feet) unless recommended strategies and projects are 
implemented.

Without additional water supplies, the annual economic losses resulting from drought of 
record water shortages are estimated to range from approximately $110 billion in 2020 to 
$153 billion in 2070.

There are significant irrigation water needs that would remain unmet under drought even 
if the plan is fully implemented, largely due to managed depletion of aquifers and a lack of 
economically feasible alternatives.

When existing water supplies—water that is 
already anticipated to be legally and physically 
available during a drought of record—are less than 
the projected water demands required to support 
regular economic and domestic activities, poten-
tial water shortages exist. These potential water 
shortages are referred to as identified water sup-
ply needs. The identified water needs discussion 
in this chapter focuses on aggregated, total needs 
that, for the purpose of clarity, assume none of the 
water management strategies are implemented.  

Water shortages pose enormous risks to the 
Texas economy and public health and safety. Eco-
nomically, a perceived lack of water in a region 
can bias decision makers against starting a new 
business or expanding their existing enterprise 
in Texas. More fundamentally, public health and 

safety depend on adequate water supplies for 
drinking water, sanitation, and hygiene. Water 
shortages resulting from inadequate planning and 
implementation can also strain water resources 
that have already been developed as water 
supplies.

To determine if existing water supply is adequate 
to support the demands of Texas’ rapidly growing 
population, expanding economy, and vital natural 
resources, the regional water planning groups 
compared projected water demand to existing 
water supplies. More than 17,000 comparisons 
over the 50-year planning horizon revealed fore-
seeable water supply surpluses and potential 
shortages in a repeat of the drought of record 
based on existing supplies.
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Once planning groups have identified potential 
shortages, they evaluate and recommend water 
management strategies to meet those water 
supply needs. Strategies for meeting or reducing 
potential shortages include conservation, ground-
water wells, new reservoirs, and desalination 
plants, all of which are discussed in Chapter 7.

Planning groups reported the economic and 
socioeconomic impacts of not implementing 
water management strategies and summarized 
the specific subset of total water needs that, 
unfortunately, could not feasibly be met by the 
plan during drought of record conditions. These 
unmet needs constitute a small portion of the 
total identified needs and are not anticipated to 
negatively impact public health or safety.

Because the state water plan is based on provid-
ing water supplies under drought conditions when 
water demands are usually highest and supplies 
are lowest, its implementation will also generally 
support most of the same water demands under 
average or wetter hydrologic conditions. Signif-
icant portions of identified water needs in this 
state water plan, particularly certain irrigation 
needs, are not, however, entirely attributable to 
an onset of drought conditions. Instead, those 
needs are associated largely with 1) either declin-
ing groundwater supplies combined with a lack 
of economically feasible strategies to replace 
that irrigation supply or 2) increases in future 
demand in high-growth urban areas. Even under 
average hydrologic conditions, irrigated agricul-
ture requires significant water supplies to support 
it, and although strategies are recommended to 
address needs to the extent economically feasi-
ble, sizable portions of those irrigation demands 
will likely be unmet even under average hydrologic 
periods, due largely to the managed and unman-
aged depletion of aquifers.

When considering potential water shortages, it 
is also important to keep in mind that the signifi-
cance of an identified water need is best judged 
not in terms of the magnitude of its nominal vol-

ume, but rather in comparison to the entire water 
demand of that entity with the need. For example, 
a water need (potential shortage) of 10,000 acre-
feet that represents only 5 percent of one entity’s 
entire demand is actually much less concerning 
to that entity than a nominally, much smaller, 10 
acre-foot shortage that comprises 50 percent of 
the total demand of a different entity.

6.1 Identification of water needs

For the purposes of this state planning perspec-
tive, the TWDB aggregates data provided by the 
planning groups and identifies water needs for 
each water use category and water user group 
for each decade over the next 50 years. In some 
instances, these aggregated existing water 
supplies over a combined geographic area may 
appear sufficient to meet all the water needs 
within that area, but in fact are not distributed 
user by user in a manner that would meet all 
needs. Therefore, for many geographic areas that 
as a whole may appear to have sufficient sup-
plies, individual entities may experience short-
ages and others may have surpluses. In these 
situations, water needs might be met by imple-
menting water management strategies such as 
the transfer or reallocation of surplus water sup-
plies from one water provider to another. Delivery 
and treatment of additional water supplies from 
these strategies may or may not require new or 
expanded water infrastructure. 

In 2020, Texas faces a near-term potential water 
shortage of slightly more than 3.1 million acre-
feet in a drought of record. By 2070, the potential 
shortage more than doubles to nearly 6.9 million 
acre-feet (Table 6-1). These needs vary consider-
ably by water use category (Figure 6-1). Although 
all 16 regions face water needs in all planning 
decades, the magnitude of needs varies signifi-
cantly between regional water planning areas 
(Table 6-2). Region C faces the greatest com-
bined overall increase in water needs from 2020 
to 2070, with water needs increasing to more than 
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Figure 6-1. Projected annual water needs by water use category (acre-feet)*

* Water use categories are presented in the order listed in the legend.
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Table 6-1. Projected annual water needs by water use category (acre-feet)

Category 2020 2030 2040 2050 2060 2070b Percent change
Irrigation 2,396,000 3,319,000 3,280,000 3,188,000 3,094,000 3,046,000 27
Municipal 215,000 802,000 1,371,000 1,912,000 2,502,000 3,144,000 1,362 
Steam-electric 187,000 192,000 196,000 199,000 201,000 203,000 9
Manufacturing 159,000 264,000 275,000 286,000 295,000 301,000 89
Mining 119,000 123,000 111,000 102,000 96,000 101,000 -15
Livestock 40,000 44,000 48,000 54,000 60,000 63,000 58
Texasa 3,116,000 4,744,000 5,281,000 5,741,000 6,248,000 6,858,000 120

a Statewide totals may vary between tables due to rounding.

b In 2070, 77 percent of statewide irrigation water needs remain unmet by the plan. Non-irrigation unmet needs represent 6 percent of 
statewide unmet needs.

1.2 million acre-feet in 2070, while Region P does 
not anticipate an increase in its water needs over 
the same period. This is primarily driven by the 
differences in population growth.

6.2 Municipal needs

Municipal water users face the greatest overall 
increase as a relative share of all state water 
needs over the planning horizon, from 7 percent 
of all state water needs in 2020 to 46 percent in 
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2070 (Table 6-1). Except for Region P, each region 
faces at least some potential municipal water 
shortages over the next 50 years unless strat-
egies are implemented. Municipal water needs 
are projected to become the highest water use 
category by 2070, after remaining second only to 
irrigation needs through the year 2060.

For each decade of the planning period, Region C 
has the largest annual municipal needs, increas-
ing from approximately 43,000 acre-feet in 2020 
to more than 1.2 million acre-feet in 2070 (Appen-
dix C). In 2070, municipal needs would vary widely 
across the state, with 10 counties facing munic-
ipal water needs of more than 100,000 acre-feet 
(Figure 6-2).

Texas’ growing population faces highly variable 
degrees of potential municipal water shortages 
over the next 50 years, with the severity of short-
ages ranging significantly among individual water 
users. Shortages that constitute a larger percent-
age of an entity’s total demand indicate a more 
severe potential shortage (Figure 6-3) that would 
likely cause economic harm. The ability to absorb 

modest shortages through temporary measures 
such as drought management will depend in large 
part on the amount of demand hardening that 
has already occurred within the service area of 
an entity. In other words, areas that have already 
implemented significant conservation measures 
will, by the nature of their lower and more effi-
cient water use, have less room to maneuver to 
lower water use during a drought without eco-
nomic harm.

If no recommended municipal water manage-
ment strategies are implemented by the onset of 
another drought of record,

•	 approximately 78 percent (40.4 million) of all 
Texans in 2070 would face at least a 10 percent 
water shortage in their cities and residences;

•	 approximately 26 percent (13.3 million) of all 
Texans in 2070 would have less than half of the 
municipal water supplies they require; and

•	 the estimated population who might have less 
than 10 percent of the water supplies they 
require increases from 166,000 in 2020 to 
nearly 550,000 in 2070.

Table 6-2. Projected annual water needs by region (acre-feet)

Region 2020 2030 2040 2050 2060 2070
A 148,000 394,000 411,000 394,000 369,000 378,000 
B 25,000 26,000 30,000 32,000 36,000 41,000 
C 66,000 307,000 530,000 769,000 1,016,000 1,278,000 
D 81,000 87,000 91,000 98,000 106,000 117,000 
E 61,000 66,000 76,000 89,000 104,000 119,000 
F 63,000 72,000 75,000 81,000 91,000 103,000 
G 211,000 255,000 291,000 345,000 404,000 478,000 
H 145,000 405,000 578,000 667,000 769,000 883,000 
I 139,000 182,000 183,000 190,000 199,000 206,000 
J 6,000 6,000 7,000 8,000 8,000 9,000 
K 283,000 281,000 289,000 291,000 297,000 319,000 
L 204,000 232,000 268,000 305,000 350,000 401,000 
M 937,000 924,000 926,000 937,000 953,000 970,000 
N 15,000 31,000 36,000 40,000 45,000 49,000 
O 726,000 1,467,000 1,483,000 1,485,000 1,493,000 1,500,000 
P 8,000 8,000 8,000 8,000 8,000 8,000 
Texasa 3,118,000 4,743,000 5,282,000 5,739,000 6,248,000 6,859,000 

a Statewide totals may vary between tables due to rounding.
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6.3 Non-municipal needs

From 2020 to 2070, of the non-municipal water 
use categories, irrigation has the highest volume 
of water needs statewide, while livestock has 
the lowest (Table 6-1). A breakdown of annual 
water needs by region and water use category is 
included in Appendix C.

Irrigation water needs are projected to peak in 
2030 at approximately 3.3 million acre-feet per 

year and then gradually decline to just over 3 mil-
lion acre-feet in 2070. Region M has the greatest 
volume of irrigation water needs in 2020, but 
Region O has the greatest volume of needs from 
2030 to 2070.

Manufacturing water needs are greatest in 
Region I. Total statewide manufacturing water 
needs nearly double over the planning period, 
increasing from 159,000 acre-feet per year in 
2020 to 301,000 acre-feet in 2070.

Figure 6-2. Projected municipal water needs by county in 2070
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Steam-electric water needs are greatest in Region 
G and reach a statewide maximum of 203,000 
acre-feet per year in 2070.

Mining water needs are greatest in Region G. 
Mining needs increase slightly in the near term, 
peaking at 123,000 acre-feet in 2030, and are rela-
tively constant for the remainder of the planning 
horizon.

Livestock water needs are greatest in Region I. 
The statewide total increases from 2020 to  
2070 but remains no more than 63,000 acre- 
feet per year.

6.4 Major water provider needs

The major water provider classification was 
modified by rule prior to this state water plan to 
provide the regions more flexibility in addressing 
the intentionally subjective term major as appro-
priate in each region. By and large, this category 
includes mostly the same entities that have been 

planned for as major water providers in previous 
state water plans. Major water providers are water 
user groups or wholesale water providers iden-
tified by regional water planning groups to be of 
particular significance to a region’s water supply.

A single entity such as Dallas Water Utilities may 
be considered a water user group, wholesale 
water provider, and also a major water provider. 
Major water providers include public or private 
entities, such as river authorities, water districts, 
municipal utility districts, or water supply cor-
porations that deliver and sell large volumes of 
untreated and treated water for municipal, man-
ufacturing, irrigation, and steam-electric use on 
a wholesale or retail basis. The identified water 
needs of major water providers are based on 
aggregating the water needs of their customer 
water user groups and are used for developing 
major provider water management strategies. To 
avoid double counting water user needs in the 
plans, the needs of major water providers are not 
included in the total water needs presented in the 
regional or state water plans. Instead, only the 

Figure 6-3. Projected statewide population impacted by municipal water needs in 2020 and 2070
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potential shortages are presented for individual 
water user groups to calculate needs.

In 2020, 103 out of a total of 219 major water 
providers identified by the planning groups face 
shortages, with annual total statewide shortages 
of approximately 1.1 million acre-feet, increasing 
to 4.7 million acre-feet in 2070.

6.5 Impacts of not meeting 
identified water needs

Insufficient water supplies would negatively 
affect existing businesses and industry, future 
economic development efforts, and public health 
and safety in Texas. Because of water’s impor-
tance to the state, planning groups are required to 
include the economic and social impacts of not 
mitigating future water needs in their water plans. 
At the request of the planning groups, the TWDB 
assisted with this requirement by assessing the 
socioeconomic impacts of not meeting water 
needs and providing that information to each 
region.

The economic impact portion of the analysis 
measures potential impacts of unmet water 
needs, including effects of economic losses to 
regions from reduced economic output for agri-
cultural, industrial, and commercial water uses. 
The TWDB performed the analysis using a static 
economic impact modeling software package, 
IMPLAN (Impact for Planning Analysis), as well as 
other economic analysis techniques. This analy-
sis represents a snapshot estimate of statewide 
socioeconomic impacts in the event of a single 
year repeat of the drought of record, with the fun-
damental assumption that no water management 
strategies are implemented to reduce the identi-
fied water needs.

The social impact portion of the analysis focuses 
on potential demographic effects, including 
changes in population and school enrollment, by 
incorporating results from potential job losses 

due to unmet water needs. The analysis esti-
mates how changes in a region’s economy could 
affect patterns of migration from a region. This 
relied partially on a simplified ratio of job and net 
population losses calculated for the state as a 
whole, based on a recent study of how job layoffs 
impact the labor market population (Foote and 
others, 2015).

Because statewide water needs more than double 
during the planning horizon, from 3.1 to 6.9 million 
acre-feet (Table 6-1), the associated economic 
and social impacts also rise significantly over the 
50 years (Table 6-3). The estimated statewide 
impacts of not meeting the identified water needs 
in Texas would result in an annual combined lost 
income of $110 billion in 2020, increasing to $153 
billion by 2070. Lost jobs would increase from 
615,000 in 2020 to almost 1.4 million in 2070. 
To put these impact estimates in perspective, 
the projected annual lost income estimates for 
2020 account for approximately 6 percent of the 
2018 annual gross domestic product, which was 
approximately $1.8 trillion (BEA, 2020).

Projected impacts vary with the magnitude of 
needs over time as well as with the changes in 
estimated lost income per acre-foot of water 
needs, which range greatly between economic 
sectors as shown in Figure 6-4.

In attempting to estimate a wide range of socio-
economic impacts over a large geographic area 
for 50 years, the impact model requires making 
many assumptions and acknowledging the mod-
el’s uncertainty and limitations. Those include a 
lack of reliable water use data for significant por-
tions of the economy, coupled with limited knowl-
edge concerning how a given economic sector 
might respond to a long-term drought.

Because of data and methodological limitations, 
the model cannot capture all economic impacts. 
As a result, the actual economic impacts are likely 
significantly larger than those that resulted from 
this analysis.
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Analysis of this type is better at predicting relative 
percent differences brought about by a shock 
to a complex system (such as a water shortage 
imposed upon a regional economy) than the 
precise size of an impact. 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. 
Key assumptions and limitations behind the 
analysis include the following:

•	 Changes in the future structure of the Texas 
economy are not considered.

•	 All estimated socioeconomic impacts are 
snapshots of a one-year repeat of the drought 
of record. These independent and distinct 
what if scenarios for each planning region 
for each particular year with water shortages 
are assumed to be temporary events, thereby 
underestimating the total impacts of a longer 
term drought event.

•	 The analysis focuses only on the water- 
intensive economic sectors for which the 
TWDB has adequate water use estimates. 
Other water use sectors contribute to the value 
of production in the state economy, but the 
TWDB does not have sufficient data to include 
them. For example, data limitations for many of 
the commercial sectors within municipal use 
precluded an estimate of the adverse impacts 
of water shortages in those sectors.

•	 Lost income within forwardly linked sectors 
of the economy is not considered. Traditional 
input-output analysis using IMPLAN or similar 

models cannot determine the adverse impacts 
on downstream sectors within the economy.

•	 The significant economic spillover impacts 
(indirect and induced) on adjoining regions are 
not accounted for.

•	 The analysis does not attempt to estimate the 
possible impacts of lost growth opportunities 
over time due to chronic water shortages. Pos-
sible building moratoriums and similar longer 
term impacts were not examined.

•	 The analysis does not attempt to estimate or 
include many other significant impacts that a 
drought of record would have, such as to dry-
land farming, because these activities are not 
directly associated with water needs identified 
in the regional plans.

Additional detail on the methodologies and the 
impact estimate results for each planning group 
and county, along with the final regional impact 
reports, are available on the TWDB website 
at www.twdb.texas.gov/waterplanning/data/
analysis.

6.6 Water needs not met by 
implementing the plan

An unmet water need is the portion of an identi-
fied water need that would not be met even after 
implementing all the recommended water man-
agement strategies. This generally occurs when 
a planning group cannot identify a feasible water 
management strategy to address the potential 

Table 6-3. Projected statewide annual socioeconomic impacts from not meeting water needs*

Impact measure 2020  2030  2040  2050  2060  2070  
Income loss (billions of dollars)a $110  $128  $128  $132  $140  $153  
Job loss 615,000 785,000 883,000 1,019,000 1,179,000 1,371,000
Population loss 113,000 144,000 162,000 187,000 217,000 252,000

* These statewide impacts vary from the impact results presented in the regional water plans (Appendix D) and online dashboards. This 
is primarily due to a difference in the quantity of water needs used to estimate the impacts. The results included in the regional water 
plans and online dashboards were from an analysis conducted in September 2019 to allow for public comment in the draft regional plans. 
Final regional water plans included updated water needs estimates, and the TWDB performed the statewide impact estimates in this 
chapter based upon the final needs data in November 2020.

a Year 2018 dollars, rounded.

http://www.twdb.texas.gov/waterplanning/data/analysis
http://www.twdb.texas.gov/waterplanning/data/analysis
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* Water use sectors are presented in the order listed in the legend.

Figure 6-4. Estimated relative percent share, by sector statewide, of water needs and potential income 
losses in 2070*
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shortage. Most unmet needs are within the irriga-
tion water use category (Tables 6-4 and 6-5). For 
many irrigation water users, the returns on invest-
ments are likely insufficient for the water supply 
projects that would be required to maintain or 
increase irrigation water supplies under drought 
of record conditions.

Statewide, more than 30 percent of the total 
projected irrigation demand and less than 1 per-
cent of the total projected municipal demand in 
2070 would be unmet by the plan. Many of the 
unmet municipal needs are associated with the 
limits imposed by modeled available groundwater 

values associated with desired future conditions 
and, in practice, may be less, depending upon 
future regulatory decisions.

Six planning groups (Regions C, D, F, G, I, and J) 
were unable to identify potentially feasible strat-
egies to fully meet all identified municipal water 
needs for 25 water user groups. Reasons for 
this ranged from a lack of economically feasible 
supply alternatives to pending changes in local 
regulations that were anticipated to mitigate the 
shortage. Municipal unmet needs account for 
approximately 1 percent or less of municipal 
demands for these regions in most decades. 



2022 State Water Plan • Water for Texas

TEXAS WATER DEVELOPMENT BOARD

Chapter 6: Water supply needs 92

Table 6-5. Projected annual unmet water needs by region and water use category (acre-feet) – continued 
on next page

Region Water use category 2020 2030 2040 2050 2060 2070
A Irrigation 81,000 260,000 123,000 66,000 48,000 42,000 
B Irrigation 15,000 15,000 16,000 14,000 14,000 13,000 
B Mining 1,000 <500 <500 <500 <500 <500 
B Steam-electric 2,000 0 0 0 0 0 
C Irrigation 3,000 3,000 3,000 3,000 3,000 3,000 
C Mining 5,000 5,000 5,000 5,000 5,000 6,000 
C Municipal <500 <500 <500 <500 <500 <500 
C Steam-electric 7,000 7,000 7,000 7,000 7,000 7,000 
D Irrigation <500 <500 <500 <500 <500 <500 
D Manufacturing 1,000 0 0 0 0 0 
D Municipal <500 <500 <500 1,000 1,000 2,000 
E Irrigation 13,000 10,000 15,000 15,000 15,000 15,000 
E Mining <500 1,000 1,000 <500 1,000 1,000 
F Irrigation 11,000 13,000 17,000 19,000 22,000 25,000 
F Livestock <500 <500 <500 <500 <500 <500 
F Manufacturing <500 <500 <500 <500 <500 <500 
F Mining 6,000 6,000 3,000 2,000 1,000 1,000 
F Municipal <500 1,000 1,000 1,000 2,000 3,000 
F Steam-electric 11,000 11,000 11,000 11,000 11,000 11,000 
G Irrigation 61,000 61,000 52,000 51,000 51,000 54,000 
G Manufacturing <500 0 0 0 0 0 
G Mining 16,000 16,000 16,000 16,000 17,000 19,000 
G Municipal 17,000 0 0 0 0 0 
G Steam-electric 72,000 71,000 71,000 71,000 71,000 72,000 
H Irrigation 47,000 47,000 47,000 47,000 47,000 47,000 
H Livestock 1,000 1,000 1,000 1,000 1,000 1,000 
I Irrigation 1,000 0 0 0 0 0 
I Livestock 8,000 0 0 0 0 0 
I Manufacturing 101,000 0 0 0 0 0 

Table 6-4. Statewide projected annual water needs that are unmet by the plan (acre-feet)

Water use category 2020 2030 2040 2050 2060 2070
Irrigation 1,917,000 2,724,000 2,512,000 2,421,000 2,377,000 2,336,000 
Steam-electric 122,000 94,000 94,000 94,000 95,000 95,000 
Manufacturing 110,000 1,000 1,000 1,000 1,000 1,000 
Mining 52,000 46,000 41,000 35,000 29,000 32,000 
Municipal 18,000 1,000 2,000 3,000 4,000 6,000 
Livestock 9,000 2,000 3,000 4,000 5,000 7,000 
Total 2,228,000 2,868,000 2,653,000 2,558,000 2,511,000 2,477,000 
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The exceptions are Region G, with 4 percent of 
municipal demands unmet in 2020 under drought 
of record conditions, and Regions F and J, with 
about 2 percent of municipal demands unmet 
in 2070.

Regions with unmet municipal needs provided 
the following explanations as to how affected 
water user groups will ensure protection of public 
health, safety, and welfare in the event of a repeat 
of the drought of record:

•	 Developing additional groundwater supplies, as 
legally allowable, to meet needs

•	 Coordinating with groundwater conservation 
districts to temporarily develop groundwater 
supplies above the modeled available ground-
water volume

•	 Implementing drought management measures 
as outlined in individual drought contingency 

plans to prolong supply and reduce impacts 
to communities by limiting water use to only 
essential water uses

•	 Implementing strategies planned for the 2030 
decade early to address 2020 needs

•	 Expanding utility service areas to incorporate 
county-other communities with needs

An unmet need in a regional plan does not 
prevent an associated entity from developing 
additional water supplies. In some instances, 
portions of an underlying, projected increase in 
demand that is the cause of an unmet need in 
the plan may simply not occur where anticipated, 
instead arising in a less water-scarce geographic 
location. An example would be when power 
generators change locations of future power 
production facilities from where they are currently 
anticipated to be built.

Region Water use category 2020 2030 2040 2050 2060 2070
I Mining 8,000 0 0 0 0 0 
I Municipal <500 0 0 0 0 0 
I Steam-electric 3,000 0 0 0 0 0 
J Livestock <500 <500 <500 <500 <500 <500 
J Municipal <500 <500 <500 <500 <500 1,000 
K Irrigation 76,000 84,000 70,000 63,000 54,000 44,000 
K Mining <500 4,000 5,000 3,000 0 0 
K Steam-electric 5,000 5,000 5,000 5,000 5,000 5,000 
L Irrigation 137,000 138,000 140,000 142,000 151,000 155,000 
L Manufacturing 8,000 0 0 0 0 0 
L Mining 10,000 10,000 8,000 5,000 2,000 <500 
L Steam-electric 19,000 0 0 0 0 0 
M Irrigation 839,000 791,000 761,000 723,000 682,000 644,000 
M Manufacturing <500 1,000 1,000 1,000 1,000 1,000 
M Mining 5,000 4,000 4,000 4,000 4,000 5,000 
M Steam-electric 3,000 <500 <500 <500 <500 <500 
O Irrigation 634,000 1,302,000 1,268,000 1,279,000 1,288,000 1,293,000 
O Livestock <500 <500 1,000 2,000 4,000 5,000 
Texasa All 2,227,000 2,867,000 2,652,000 2,557,000 2,508,000 2,475,000 

a Statewide totals may vary between tables due to rounding.

Table 6-5. Projected annual unmet water needs by region and water use category (acre-feet) – continued
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6.7 Comparison to the 2017 
State Water Plan

This water plan estimates annual statewide water 
needs of 3.1 million acre-feet in 2020 and 6.9 
million acre-feet in 2070. These amounts are less 
than the 2017 State Water Plan estimates of 4.8 
million acre-feet and 8.9 million acre-feet for the 
same decades. The differences are primarily due 
to revised methodologies for estimating manufac-
turing, irrigation, and steam-electric power gener-
ation water demands, resulting in more credible 
and often lower projections. 

When the planning data is aggregated at the 
state level, it masks the variable geographic and 
categorical mismatches between water needs 
and sources that can be significant at the local 
level. Many factors can affect the water need 
calculations, making it difficult to draw broad con-
clusions about why there are changes from the 
previous state water plan. Notable changes to the 
projected water needs from the 2017 State Water 
Plan are summarized below:

•	 Statewide unmet needs are approximately 24 
percent lower in 2020 and 19 percent lower 
in 2070 than the 2017 plan. The net change in 
unmet needs is due to a variety of interrelated 
factors that vary geographically and can have 

both positive and negative effects, including 
lower-than-anticipated water supplies due to 
more severe drought conditions, changes in 
demand projections, and changes in groundwa-
ter management policies.

•	 Statewide, annual municipal water needs in 
2020 are projected to be almost 300,000 acre-
feet less than those from the previous plan, 
primarily due to lower water demand projec-
tions. Municipal needs in Region N, however, 
are significantly higher for each decade of the 
50-year planning period. Municipal needs in 
Regions I and J are also significantly higher 
in several decades in the planning period. In 
general, these changes are due to a varying 
mix of increased demands driven by population 
growth and a reduced volume of water supplies 
available during drought.

•	 Comparisons with the 2017 plan show that 
manufacturing needs decreased by more than 
half for each decade of the planning horizon 
due to revising the manufacturing demand 
methodology that ties projections of demands 
more closely to reported historical use. 

•	 The projected socioeconomic impacts of not 
meeting water needs are higher than the previ-
ous plan. This is due to many factors, including 
inflation, updates of the relevant water use vol-
umes and economic output values, refinements 
to socioeconomic impact assessment method-
ology, and underlying changes in the economy. 

•	 A variety of conservation and other projects 
have been implemented since 2017, which 
results in increasing the existing volume of 
water on the existing supply side of the plan-
ning equation, thereby reducing the resulting 
water need calculation.

6.8 Uncertainty of future 
water needs

Water needs during drought of record conditions 
are difficult to predict due to the uncertainties 
that already affect both water demand (Section 
4.4) and water supply (Section 5.9). For example, 
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higher-than-projected per capita water demand 
combined with lower-than-anticipated water sup-
ply could result in a much greater water need than 
either factor could have caused independently.

Ultimately, future water need projections will 
continue to be updated as a result of numerous 
unpredictable forces including shifts in social 
values, legal changes, climate variability, eco-
nomic trends, improvements in water use effi-
ciency, energy costs, and advances in technology. 
In an attempt to address shifts behind Texas’ 
overall water needs over time, the regional and 
state water planning process incorporates the 
emerging impacts of all these complex changes 

as a whole into the regional and state water plans 
during each five-year planning cycle through his-
toric data and other newly available information.
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QUICK FACTS
More than 5,800 recommended water management strategies would provide about 7.7 million 
acre-feet per year in additional water supplies to water user groups in 2070.

The cost of implementing the more than 2,400 recommended water management strategy 
projects by 2070 is $80 billion in 2018 dollars, without accounting for future inflation.

Conservation strategies represent approximately 29 percent, or 2.2 million acre-feet per year, 
of all recommended water management strategy volumes in 2070 and were recommended 
for more than half of the water user groups in the plan. 

Planning groups recommended 23 new major reservoirs that, if implemented, would provide 
866,000 acre-feet per year in additional supplies by 2070.

Approximately 37 percent of the recommended new water supplies in 2070 are based on 
surface water, 15 percent on reuse, and 12 percent on groundwater.

A water management strategy is a plan to meet 
a water need (potential shortage) of a water user 
group. After identifying water surpluses and 
potential water shortages for water user groups in 
their regions, regional water planning groups iden-
tify, evaluate, and recommend water management 
strategies to avoid potential shortages, including 
to be protective of public health, safety and wel-
fare during a repeat of the drought of record over 
the next 50 years. 

Water management strategies allocate water sup-
ply (in acre-feet per year) to specific water user 
groups, often through an intermediate regional 
or wholesale water provider. In the same manner 
that projected water demands, existing water 
supplies, and water needs in this plan are asso-
ciated with water user groups, recommended 
water management strategy water volumes are 
also generally associated directly with water 
user groups. 

Strategies may or may not require new water 
infrastructure—referred to as “water manage-

ment strategy projects.” Construction of most 
new water infrastructure projects requires long-
term financing of the capital costs. The TWDB 
may provide financial assistance to support the 
implementation of water supply projects only 
if the needs to be addressed by the project are 
consistent with the regional water plans and the 
state water plan. This same provision applies to 
the Texas Commission on Environmental Quality’s 
granting of water right permits, although the gov-
erning bodies of these agencies may grant waiv-
ers to the consistency requirement. The TWDB 
financial program that specifically targets imple-
mentation of state water plan projects, the State 
Water Implementation Fund for Texas (SWIFT) 
program, further requires that projects, includ-
ing their capital costs, must be recommended 
water management strategy projects in the most 
recently adopted state water plan to be eligible for 
that financial assistance.
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7.1 Selecting water management 
strategies

Each planning group identifies and evaluates 
feasible water management strategies for con-
sideration to be included as a recommended final 
set of strategies. In selecting strategies, planning 
groups are required to consider certain factors, 
including

•	 quantity of supply provided by a strategy;
•	 reliability of the supply under drought of record 

conditions;
•	 cost of the supply (including borrowing and 

mitigation costs); and
•	 impacts of the strategy on water quality and on 

water, agricultural, and natural resources.

Evaluations of water management strategies are 
based on drought of record conditions and must 
honor all existing water rights, which are the same 
benchmark conditions used in the water demand 
and water supply evaluations. Planning groups 
are also required to consider conservation and 
drought management strategies for all water user 
groups that have identified water needs.

The types of strategies recommended depend 
upon the size and nature of identified water 
needs, geographic location, available water 
resources, associated strategy impacts, and 
costs of implementation. Some water manage-
ment strategies do not require infrastructure proj-
ects with capital costs to implement while others 
may require significant capital investments, 
including various combinations of pipelines, wells, 
pump stations, river diversion facilities, or water 
treatment plants. For example, certain types of 
conservation may be supported by annual pro-
gram budgets, and many water purchase strate-
gies will rely on existing infrastructure capacity to 
convey increased water deliveries. Other strate-
gies, such as new reservoirs and seawater desali-
nation plants, require significant upfront invest-
ment in infrastructure to implement. However, 

the significance of any infrastructure investment 
is relative and varies by community and entity. 
For example, installing a single new groundwater 
well can be a more major investment for a small 
community than a large city.

The complexity of recommended strategies 
and the projects supporting them varies greatly. 
Some strategies, such as a new groundwater 
well, may serve and be implemented by a single 
water provider from a single water source. Other 
large regional projects, such as conveyances 
from reservoirs, may encompass a mixture of 
water sources from one or more wholesale water 
providers; may require a variety of infrastructure 
including intakes, major pipelines, and pump sta-
tions; and ultimately serve numerous retail water 
providers.

Just over 5,800 water management strategies 
were recommended by the 16 regional planning 
groups. If all were implemented, they would pro-
vide almost 1.7 million acre-feet per year, includ-
ing in the form of conservation savings, to water 
user groups in 2020 and nearly 7.7 million acre-
feet per year in 2070 (Table 7-1). The total capital 
cost of the approximately 2,400 recommended 
water management strategy projects associated 
with these 5,800 strategies is $80 billion (Table 
7-2). Detailed lists of the recommended water 
management strategies, including projects, may 
be found on the 2022 State Water Plan webpage 
at www.twdb.texas.gov/waterplanning/swp/2022/
index.asp and the interactive state water plan 
website at 2022.texasstatewaterplan.org.

7.2 Water resources for 
recommended strategies

Recommended water management strategies 
may be considered from different perspectives, 
including

•	 by the water resources on which they rely; or

http://www.twdb.texas.gov/waterplanning/swp/2022/index.asp
http://www.twdb.texas.gov/waterplanning/swp/2022/index.asp
https://2022.texasstatewaterplan.org
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•	 by the combination of specific water 
resource(s), projects, and/or technology 
required for implementation.

Recommended water management strategies will 
rely on both future demand management (reduc-
ing the demand for water) and a variety of Texas’ 
water resources (Figures 7-1 and 7-2). If imple-
mented, all recommended water management 
strategies would provide approximately 7.7 million 
acre-feet per year in additional water supplies to 
water user groups in 2070.

Surface water is the most significant water 
resource on which strategies are based, providing 
over 2.8 million acre-feet per year to water user 
groups, which is approximately 37 percent of the 
total recommended strategy supplies in 2070.

Demand management, mostly in the form of con-
servation savings but also including drought man-
agement, will address almost 2.4 million acre-feet 
per year in water user group water demands, 
which is approximately 31 percent of the recom-
mended strategy volume in 2070.

Reuse provides 1.2 million acre-feet per year to 
water user groups, which is approximately 15 per-
cent of the total recommended strategy supplies 
in 2070.

Groundwater resources provide just over 920,000 
acre-feet per year to water user groups, which 
is approximately 12 percent of the total recom-
mended strategy supplies in 2070.

Seawater provides nearly 190,000 acre-feet per 
year to water user groups, which is approximately 
3 percent of the total recommended strategy 
supplies in 2070.

Aquifer storage and recovery, which can use a 
variety of water source types that are then stored 
underground, provides over 190,000 acre-feet per 
year to water user groups, or approximately 3 per-
cent of the total recommended strategy supplies 
in 2070.

Table 7-1. Annual volume of recommended water management strategies by region (acre-feet)

Region 2020 2030 2040 2050 2060 2070
A 155,000 295,000 529,000 616,000 618,000 658,000 
B 10,000 14,000 38,000 43,000 45,000 49,000 
C 129,000 361,000 588,000 830,000 1,075,000 1,336,000 
D 83,000 149,000 161,000 175,000 192,000 221,000 
E 82,000 118,000 130,000 146,000 150,000 156,000 
F 79,000 141,000 166,000 171,000 176,000 182,000 
G 119,000 291,000 353,000 396,000 443,000 492,000 
H 251,000 978,000 1,412,000 1,725,000 1,845,000 1,942,000
I 24,000 251,000 272,000 285,000 295,000 279,000
J 13,000 26,000 26,000 26,000 26,000 26,000
K 251,000 297,000 373,000 418,000 476,000 565,000
L 199,000 429,000 551,000 596,000 692,000 737,000
M 141,000 219,000 296,000 372,000 440,000 508,000
N 24,000 255,000 266,000 271,000 278,000 282,000
O 119,000 199,000 249,000 236,000 239,000 242,000 
P 16,000 17,000 17,000 17,000 17,000 17,000 
Texasa 1,695,000 4,040,000 5,427,000 6,323,000 7,007,000 7,692,000 

a Statewide totals may vary between tables due to rounding.
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Figure 7-1. Share of recommended water management strategy volume by water resource in 2070 (percent)

Table 7-2. Capital costs, by required online decade, of all recommended water management strategy 
projects by region (in millions) 
 
Region

 
2020

 
2030

 
2040

 
2050

 
2060

 
2070

Total capital 
costa

Number of  
projectsb

A $308 $584 $88 $49 $5 $113 $1,147 65
B $212 $1 $443 $0 $0 $0 $656 20
C $4,363 $5,482 $4,796 $7,437 $4,061 $3,793 $29,932 506
D $157 $295 $39 $118 $31 $90 $730 103
E $371 $243 $569 $320 $0 $0 $1,503 39
F $439 $954 $66 $171 $6 $0 $1,636 111
G $2,169 $2,377 $426 $496 $5 $13 $5,486 221
H $4,124 $9,166 $4,125 $1,279 $907 $451 $20,052 818
I $871 $1,466 $726 $11 $31 $6 $3,111 59
J $70 $150 $0 $0 $0 $0 $220 45
K $1,539 $1,484 $873 $173 $15 $510 $4,594 162
L $1,176 $1,592 $1,019 $132 $203 $0 $4,122 57
M $1,033 $449 $124 $165 $39 $25 $1,835 131
N $166 $3,110 $0 $0 $0 $0 $3,276 64
O $184 $118 $275 $1 $104 $126 $808 26
P $26 $56 $340 $0 $0 $0 $422 12
Texas $17,208 $27,527 $13,909 $10,352 $5,407 $5,127 $79,530 2,439 

a Capital costs represent approximations based on anticipated online dates. Projects with capital costs that would occur over multiple 
decades are reported as a single, total capital cost in the project’s online decade and may therefore differ from those presented in the 
regional water plans.

b Some projects are associated with multiple sponsors.
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7.3 Strategy types

Planning groups recommended a wide variety of 
water management strategies to serve water user 
groups, each of which relies on a specific com-
bination of water source(s), infrastructure, and 
technology (Figure 7-3, Table 7-3). 

7.3.1 Conservation
Conservation includes a variety of activities that 
either reduce everyday water consumption or 
increase water use efficiency, allowing more to be 
done with the same amount of water. Conserva-
tion occurs throughout both wet and dry weather 
and maintains all normal economic and domestic 
activities. Conservation strategies are divided 
into several types, including municipal; agricul-
tural, which includes strategies predominantly 
for irrigation and some livestock water users; and 

industrial, which includes conservation strategies 
for steam-electric, manufacturing, and mining 
water users.

Conservation is a recommended strategy in all 
16 regional water plans and is associated with 
over 1,500 water user groups (Table 7-4). About 
778,000 acre-feet per year in conservation strat-
egy volume is recommended in 2020, and 2.2 mil-
lion acre-feet per year is recommended in 2070. 
Additional information on conservation strategies, 
planning, and programs is provided in Chapter 8.

7.3.2 Drought management
Drought management reduces water use during 
times of drought by temporarily restricting certain 
economic and domestic activities such as car 
washing and landscape irrigation. These mea-
sures vary and are generally implemented by local 

Figure 7-2. Annual volume of recommended water management strategies by region and water resource 
in 2070 (thousands of acre-feet)*
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Figure 7-3. Share of total recommended water management strategies volume by strategy type in 2070 
(percent) 
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water providers. Planning groups recommended 
drought management strategies for certain water 
user groups and in limited instances to address, 
for example, near-term shortages that will even-
tually be met in future decades from other water 
supply strategies. It is important to recognize 
that in the absence of sufficient water, restricting 
water use through drought management is likely 
the primary, and often the only, means by which 
water providers will be able to successfully nav-
igate their way through a severe drought. About 
87,000 acre-feet per year in drought management 
strategies is recommended in 2020, and 158,000 
acre-feet per year is recommended in 2070.

7.3.3 Reuse
Reuse takes many forms and is broadly catego-
rized as either direct or indirect. Either type of 

reuse may be used for potable or non-potable 
purposes.

Direct potable reuse involves further treating of 
wastewater effluent at an advanced water treat-
ment plant and then either introducing it ahead 
of the water treatment plant or directly into the 
potable water distribution system. About 12,000 
acre-feet per year in direct potable reuse strate-
gies is recommended in 2020, and 62,000 acre-
feet per year is recommended in 2070.

Other direct reuse strategies generally convey 
treated wastewater directly from a treatment 
plant to non-potable uses such as landscape irri-
gation or industrial processes. About 51,000 acre-
feet per year in other direct reuse (as opposed to 
direct potable reuse) strategies is recommended 
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Table 7-3. Annual volume of recommended water management strategies by online decade and strategy 
type (acre-feet) 

Water management strategy type 2020 2030 2040 2050 2060 2070
Agricultural conservation 535,000 757,000 1,066,000 1,142,000 1,151,000 1,197,000
Aquifer storage & recovery 19,000 132,000 155,000 162,000 180,000 193,000
Conjunctive use 5,000 57,000 65,000 64,000 64,000 67,000
Direct potable reuse 12,000 34,000 44,000 57,000 61,000 62,000
Drought management 87,000 110,000 129,000 140,000 149,000 158,000
Groundwater desalination 19,000 97,000 123,000 124,000 154,000 157,000
Groundwater wells & other 255,000 418,000 543,000 604,000 665,000 705,000
Indirect reuse 58,000 209,000 510,000 560,000 648,000 739,000
Industrial conservation 23,000 32,000 35,000 37,000 39,000 44,000
Municipal conservation 220,000 395,000 530,000 675,000 822,000 977,000
New major reservoir 60,000 324,000 468,000 658,000 793,000 866,000
Other direct reuse 51,000 179,000 202,000 232,000 265,000 305,000
Other strategies 8,000 44,000 52,000 57,000 67,000 78,000
Other surface water 345,000 1,071,000 1,314,000 1,620,000 1,757,000 1,951,000
Seawater desalination 0 179,000 190,000 192,000 192,000 192,000
Texasa 1,697,000 4,038,000 5,426,000 6,324,000 7,007,000 7,691,000

a Statewide totals may vary between tables due to rounding.

in 2020, and 305,000 acre-feet per year is recom-
mended in 2070.

Indirect reuse generally involves discharging 
wastewater into a natural water body and divert-
ing that water for subsequent potable or non- 
potable use. About 58,000 acre-feet per year 
in indirect reuse strategies is recommended in 
2020, and 739,000 acre-feet per year is recom-
mended in 2070.

7.3.4 Conjunctive use
Conjunctive use strategies combine multiple 
water sources, usually surface water and ground-
water, to optimize the beneficial characteristics 
of each source, yielding additional firm water 
supplies. For example, a strategy may be to rely 
intermittently on groundwater to supplement 
surface water supplies that are not fully available 
under drought of record conditions. About 5,000 
acre-feet per year in conjunctive use strategies is 
recommended in 2020, and 67,000 acre-feet per 
year is recommended in 2070.

7.3.5 Aquifer storage and recovery
Aquifer storage and recovery refers to the prac-
tice of injecting water, when available, into an 
aquifer where it is stored for later use. This strat-
egy is feasible only in certain geologic formations 
and in areas where only the project sponsor may 
retrieve the stored water. About 19,000 acre-feet 
per year in aquifer storage and recovery strate-
gies is recommended in 2020, and 193,000 acre-
feet per year is recommended in 2070.

Aquifer storage and recovery strategies can be 
associated with a variety of water source types 
that are stored underground. Recommended 
aquifer storage and recovery strategies are 
categorized under their own water resource type 
in this plan (Figure 7-1) but may be associated 
with one or a combination of initial surface water, 
groundwater, and reuse sources. Approximately 
60 percent of 2070 aquifer storage and recovery 
strategy supplies are associated with stored sur-
face water sources, while 30 percent are asso-
ciated with a combination of groundwater and 
surface water sources. The remaining 10 percent 
are associated with groundwater or a combination 
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Table 7-4. Number of water user groups relying on different types of water management strategies 
by region*

Water 
management 
strategy type A B C D E F G H I J K L M N O P Texas
Agricultural 
conservation 21 3 4 0 2 30 20 8 0 3 6 0 8 5 18 1 129

Aquifer storage  
& recovery 2 0 111 1 1 0 20 1 0 3 7 9 0 1 5 0 161

Conjunctive use 0 0 0 0 1 0 30 95 0 0 0 0 0 0 0 0 126
Direct potable 
reuse 1 0 0 0 0 1 1 0 0 1 4 1 9 0 0 0 18

Drought 
management 0 0 0 0 0 0 0 0 0 1 118 39 40 1 0 8 207

Groundwater 
desalination 0 0 0 0 4 1 2 1 0 1 1 5 11 3 0 0 29

Groundwater  
wells & other 32 8 150 49 13 19 77 28 23 17 31 64 11 24 26 0 572

Indirect reuse 0 5 240 10 0 7 11 9 5 0 7 0 0 0 0 0 294

Industrial 
conservation 0 12 2 3 0 32 40 0 0 0 5 0 17 13 12 3 139

Municipal 
conservation 40 23 283 9 10 68 114 345 58 9 70 106 58 23 38 6 1260

New major 
reservoir 0 18 246 9 0 0 30 10 15 0 18 4 0 0 1 0 351

Other direct reuse 0 0 10 0 2 2 18 18 0 2 14 11 5 2 2 0 86
Other strategies 0 0 36 0 1 11 0 1 0 1 8 0 7 0 0 0 65
Other surface 
water 0 5 277 40 2 41 91 132 28 2 11 5 47 4 1 0 686

Seawater 
desalination 0 0 0 0 0 0 0 1 0 0 0 0 1 3 0 0 5

* Water user groups associated with more than one planning region may be counted more than once with different region and strategy 
type combinations.

of surface water and reuse or groundwater and 
reuse supplies.

As planning groups considered and evaluated 
water management strategies, House Bill 807 
from the 86th Legislative Session required that 
they also provide a specific assessment of the 
potential for aquifer storage and recovery projects 
to meet any identified significant water needs. 
Each planning group defined its own threshold of 
significant water need. Most regions defined a 
quantitative threshold for significant water need. 
Quantitative thresholds ranged from water needs 
greater than 800 acre-feet (Region B) to greater 
than 25,000 acre-feet (Region H) in any decade 
and were generally determined by evaluating 
needs across a planning region or comparing 

needs to demands. In some regions, quantitative 
thresholds were limited to municipal water users. 
Two regions utilized categorical thresholds to 
define significant water need. Region C defined 
significant need as any major water provider 
need, and Region O defined significant need as 
any non-irrigation water need. Assessments of 
the potential for aquifer storage and recovery 
projects to meet significant water needs also var-
ied by region but generally considered available 
water sources, suitable geology, and interested 
project sponsors. 

Ten regions recommended aquifer storage 
and recovery strategies. Associated with these 
strategies are 27 recommended projects that 
would establish aquifer storage and recovery 
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systems or pilot projects. More than 160 water 
user groups could benefit from these projects. 
Regions not recommending aquifer storage and 
recovery strategies (Regions B, D, F, I, M, and P) 
cited reasons such as the lack of suitable geology 
in proximity to needs, cost constraints, or a lack 
of interested project sponsors. Although Region 
D does not have project sponsors recommending 
aquifer storage and recovery, there are benefi-
ciaries within Region D of an aquifer storage and 
recovery project sponsored in Region C. This 
information is reflected in Tables 7-4 and 7-5.

7.3.6 New major reservoirs
A major reservoir has a storage capacity of 5,000 
acre-feet or more. Regional planning groups rec-
ommended 23 new major reservoirs during this 
planning cycle (Figure 7-4). About 60,000 acre-
feet per year from new major reservoir strategies, 
including some that rely on indirect reuse, is 
recommended in 2020, and 866,000 acre-feet per 
year is recommended in 2070. Several of these 
reservoir sites are off-channel, meaning they 
would not be built on the main stem of the river, 
although they might rely on the main stem flows.

Because Senate Bill 1511, 85th Texas Legislature, 
now requires planning groups to amend their 
regional water plans if recommended water man-
agement strategies or projects become infeasible 
prior to adopting the next plan, including “infea-
sible in time,”8 the TWDB emphasized in contract 
guidance and at planning group meetings the 
need to ensure realistic reservoir development 
timelines. Fourteen of the recommended new 
major reservoirs in this plan are anticipated to be 
online and providing water supply by 2030 (Figure 
7-5). An additional eight new major reservoirs are 
planned to be online by 2050. Planning groups 
with new major reservoir strategies recom-

8 Although all projects recommended in the plan are considered 
technically feasible, a project may become infeasible on its 
projected timeline, meaning that obstacles and related delays 
to implementation might make it impractical to build the project 
quickly enough to meet water needs intended to be met in an 
early decade. Thus, the project would need to be shown as 
meeting needs later on.

mended for the 2020 decade were required to 
provide the specific basis on which the planning 
group anticipates that it is feasible for these 
major strategies to be online and providing water 
supply by January 5, 2023. Partly in response to 
this feasibility review, online decades for six rec-
ommended new major reservoir strategies were 
shifted from 2020 in the draft regional plans to 
2030 in the final, adopted regional water plans.  

7.3.7 Other surface water
Other surface water supplies include strategies 
that are not associated with new major reservoirs, 
surface water desalination, conjunctive use, or 
aquifer storage and recovery. The other surface 
water category includes minor reservoirs (less 
than 5,000 acre-feet of storage) and the sub-
ordination of surface water rights as well as a 
wide variety of other strategies that convey, treat, 
reassign, or otherwise make accessible additional 
surface water supplies to users—with or without 
additional infrastructure.

Some of these strategies are based on building 
pipelines to convey previously developed sur-
face water supplies over long distances to either 
wholesale or retail water providers, for example, 
from an existing reservoir. These strategies 
generally do not require further development 
of surface water resources and new water right 
permits but simply convey previously developed 
and permitted surface water to users. In addition 
to pipelines, the types of projects associated with 
these strategies may include, but are not limited 
to, constructing pump stations, adding water 
treatment capacity, or lowering the elevation of a 
reservoir intake to allow a water provider to con-
tinue to draw water when lake levels are low.

Another portion of these strategies is based on 
reassigning existing surplus water supplies or 
more fully utilizing the capacity of existing infra-
structure to deliver additional surface water to 
wholesale and/or retail water providers. Many 
of these strategies are based on transactions 
(such as sales, contracts, or purchases) between 
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wholesale and/or retail water providers involving 
previously developed supplies. These trans-
actions may include voluntary reallocations of 
existing supplies, for example, to support an 
emergency connection between water providers. 
Delivery and treatment of these additional water 
supplies may or may not require new or expanded 
water infrastructure.

The remaining other surface water strategies 
increase supplies simply by removing infra-
structure bottlenecks, which limit the volume 
of supplies that could otherwise be delivered. 
Expanding the capacity of a water treatment plant 
to better align with the larger capacity of a con-
veyance pipeline that already delivers water to the 
plant is an example of this type of strategy.

About 345,000 acre-feet of water supply per year 
from other surface water strategies is recom-
mended in 2020, and almost 2 million acre-feet 
per year is recommended in 2070.

7.3.8 Groundwater wells and other
All but one of the planning groups recommended 
the development of at least some additional 
groundwater. This includes single wells or multi-
ple wells, which may be part of the development 
of new well fields or expansions of existing well 
fields. New wells are often the only economically 
feasible strategy to meet the water needs of rural 
municipal water users.

Other groundwater strategies do not involve 
installing new wells but instead convey, reas-
sign, or otherwise make accessible previously 
developed groundwater supplies to users with or 
without additional conveyance and/or treatment 
infrastructure. These strategies may include, for 
example, maximizing the use of existing facilities 
by increasing production from existing ground-
water wells and conveying groundwater supplies 
from one provider to another through a purchase.

Table 7-5. Weight-averaged unit costs (dollars per acre-foot)* of strategy water supplies by region and 
strategy type in 2070 – continued on next page

Water management  
strategy type A B C D E F G H I
Agricultural conservation $66 $83 $307 na $39 $0 $1,330 $132 na
Aquifer storage & recovery $391 na $99 $99 $212 na $418 $3,256 na
Conjunctive use na na na na $251 na $235 $1,060 na
Direct potable reuse $1,228 na na na na $2,443 $606 na na
Drought management** na na na na na na na na na
Groundwater desalination na na na na $818 $403 $1,540 $4,927 na
Groundwater wells & other $355 $396 $408 $383 $710 $340 $407 $481 $173
Indirect reuse na $698 $273 $1,032 na $269 $275 $326 $435
Industrial conservation na $385 $147 $0 na $0 $0 na na
Municipal conservation $779 $356 $103 $679 $92 $663 $546 $584 $398
New major reservoir na $384 $625 $540 na na $659 $411 $281
Other direct reuse na na $278 na $479 $201 $384 $525 na
Other strategies na na $899 na $307 $10 na $1,560 na
Other surface water na $828 $527 $199 $290 $80 $521 $273 $475
Seawater desalination na na na na na na na $1,293 na

* Unit costs include a mixture of projects, some of which will be beyond their debt service period by 2070.

** Unit costs for drought management strategies represent possible costs to municipal water users from foregone consumer surplus of 
imposed reduced water use rather than capital expended to produce water supply.

na = not applicable or not available.
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Table 7-5. Weight-averaged unit costs (dollars per acre-foot)* of strategy water supplies by region and 
strategy type in 2070 – continued

Water management 
strategy type J K L M N O P Texas
Agricultural conservation $0 $151 na $315 $3,597 $450 $200 $181
Aquifer storage & recovery $148 $2,109 $221 na $171 $824 na $664
Conjunctive use na na na na na na na $814
Direct potable reuse $6 $1,961 $1,980 $1,709 na na na $1,505
Drought management** $0 $66 $358 $55 $0 na $100 $169
Groundwater desalination $294 $2,995 $1,227 $1,085 $1,088 na na $1,080
Groundwater wells & other $154 $523 $435 $85 $93 $174 na $402
Indirect reuse na $214 na na na na na $297
Industrial conservation na $109 na $2,983 $0 $0 $0 $292
Municipal conservation $408 $999 $625 $582 $502 $332 $1,990 $515
New major reservoir na $715 $97 na na $518 na $511
Other direct reuse $56 $1,036 $625 $354 $157 $1,407 na $630
Other strategies $0 $1,618 na $10 na na na $1,066
Other surface water $244 $143 $621 $2,890 $229 $783 na $523
Seawater desalination na na na $3,188 $1,364 na na $1,371

* Unit costs include a mixture of projects, some of which will be beyond their debt service period by 2070.

** Unit costs for drought management strategies represent possible costs to municipal water users from foregone consumer surplus of 
imposed reduced water use rather than capital expended to produce water supply.

na = not applicable or not available.

About 255,000 acre-feet per year of supply from 
groundwater development strategies (not associ-
ated with groundwater desalination, conjunctive 
use, or aquifer storage and recovery strategies) is 
recommended in 2020, and 705,000 acre-feet per 
year is recommended in 2070.

7.3.9 Desalination of groundwater 
and seawater
Desalination is the process of removing dissolved 
solids from seawater or brackish groundwater, 
often by forcing the source water through mem-
branes under high pressure. The specific process 
used to desalinate water varies depending upon 
the amount of total dissolved solids, temperature, 
and other physical characteristics of the source 
water but always requires disposal of concentrate 
that has a higher total dissolved content than the 
source water. Disposal may take the form of an 
injection well, evaporation ponds, discharge to 
surface water, or an ocean outfall diffuser.

About 19,000 acre-feet per year of supply from 
groundwater desalination strategies is recom-
mended in 2020, and 157,000 acre-feet per year is 
recommended in 2070. For seawater desalination 
strategies, no additional supply is recommended 
by 2020; however, 179,000 acre-feet per year of 
supply is recommended to be online by 2030, 
and 192,000 acre-feet per year is recommended 
in 2070.

Nine planning groups recommended groundwater 
desalination strategies and three recommended 
seawater desalination strategies. Planning groups 
cited the cost of desalination treatment and 
infrastructure, a lack of interested project spon-
sors, and the existing availability of non-brackish 
water sources as reasons for not recommending 
groundwater desalination strategies. Finding 
qualified operators in rural areas to operate these 
sophisticated systems is an implementation 
issue that has been raised on these projects. The 
primary reason for not recommending seawater 
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desalination strategies was based on cost, par-
ticularly as related to the distance supplies would 
have to be conveyed from the Gulf of Mexico.

7.3.10 Other strategies
Four remaining strategy types complete the port-
folio of recommended water management strat-
egies. Each individually provides approximately 
1 percent of the total recommended strategy 
supplies in 2070. For two of these, weather modi-
fication and brush control, it is difficult to quantify 
the reliable supplies they are capable of providing 

under extended drought of record conditions 
when there is less cloud cover, precipitation, run-
off, and infiltration of precipitation into the soil. 
For this reason, they are not often recommended 
as strategies to meet needs.

Surface water desalination is the process of 
removing dissolved solids from brackish surface 
water, often by forcing the source water through 
membranes under high pressure. About 63,000 
acre-feet per year of supply from surface water 
desalination strategies is recommended in 2070.
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Figure 7-4. Recommended new major reservoirs
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Figure 7-5. Online decade count and cumulative yield of recommended new major reservoirs
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Weather modification, sometimes referred to as 
cloud seeding, is the application of technology to 
enhance precipitation from clouds. About 5,000 
acre-feet per year of supply from weather mod-
ification strategies is recommended in 2070 to 
address needs for select irrigation water users 
that also have recommended irrigation conserva-
tion strategies. 

Brush control is a land stewardship technique 
that involves removal of species, such as ashe 
juniper, that may reduce runoff to streams and 
rivers and recharge to aquifers. About 5,000 acre-
feet per year of supply from brush control strate-
gies is recommended in 2070 to address needs 
for select non-municipal water users that also 
have other recommended strategies. 

Rainwater harvesting involves capturing, divert-
ing, and storing rainwater for landscape irrigation, 
drinking and domestic use, aquifer recharge, and 
stormwater abatement. Rainwater harvesting can 
reduce municipal outdoor irrigation demand on 
potable systems. Building-scale level of rainwa-
ter harvesting, as was generally considered by 
planning groups and which meets planning rules, 

requires active management by each system 
owner to economically develop it to a scale that is 
large and productive enough to ensure a mean-
ingful supply sustainable through a drought of 
record. About 5,000 acre-feet per year of supply 
from rainwater harvesting strategies is recom-
mended in 2070 to address needs for select water 
users that have multiple additional recommended 
strategies.  

7.4 Assignment of strategy and 
project supply volumes

The volume of water associated with all recom-
mended water management strategy projects 
may, in some cases, be greater than an identified 
need or what was actually assigned to specific 
water user groups. Differences in water volumes 
may occur between the yield developed by certain 
projects at the source and the volume that would 
actually be conveyed to wholesalers or water user 
groups, the volume assigned to wholesale water 
providers and retail water providers, and/or the 
identified water user needs and strategy volume 
assigned to a specific water user. Depending 
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on the project and provider, these differences in 
water volumes generally represent

•	 anticipated water losses in conveyance and/or 
treatment;

•	 a management supply or safety factor to 
address uncertainties such as whether rec-
ommended projects will be implemented, 
unanticipated water supply reductions, or 
greater-than-anticipated water demand for 
wholesale and retail water system operations;

•	 a planning buffer against a future drought 
worse than the drought of record;

•	 water supply available to a wholesale provider 
that could eventually be distributed to meet the 
needs of its customer water user groups; and/or

•	 a portion of the capacity of larger, optimally 
sized regional projects, such as major reser-
voirs, that come online later in the planning 
decades and that may not be fully connected 
to or utilized by water user groups, for example, 
until after 2070.

In some cases, additional water may be devel-
oped at the source only, while in other instances 
the water may be delivered to a wholesale pro-
vider but may not have been assigned to any 
specific water user group in a particular decade. 
Future delivery of unassigned water volumes may 
require additional water infrastructure that may 
not be included in this plan.

The full capacities of all recommended projects 
and strategies that are included in the approved 
regional water plans, including any of their asso-
ciated capacities or volumes of water that may 
not be assigned to specific water user groups, are 
also considered to be part of the state water plan. 
There are 22 recommended projects that are 
associated with only unassigned strategy sup-
plies, meaning the supplies from these projects 
have not yet been allocated to a specific water 
user group. Approximately 210,000 acre-feet 
per year of unassigned strategy supply is rec-
ommended in 2020, and 1.1 million acre-feet per 
year is included in the recommended strategies 

in 2070. Unassigned strategy supplies account 
for 11 percent of the total supply share in 2020 
and 13 percent in 2070. Assigned and unassigned 
strategy supplies recommended in 2070 are pre-
sented by region in Figure 7-6.

7.5 Costs of recommended 
strategies

Planning groups estimated the costs of their rec-
ommended water management strategy projects 
using common cost elements and methodolo-
gies. This is the second cycle of regional plans in 
which planning groups utilized a cost estimation 
tool that was developed under a TWDB-funded 
research study and the first in which a cost esti-
mation tool for drought management strategies 
was made available.9 Extensive use of the spread-
sheet-based tool introduced greater consistency 
in the cost estimates and helped planning groups 
ensure that all required cost considerations were 
included in the estimates.

In accordance with planning rules and guidance, 
this state water plan is intended to include only 
those recommended projects and costs nec-
essary to conserve, develop, deliver, or treat 
additional water supply volumes. It specifically 
excludes the cost for maintaining or replacing 
existing infrastructure as well as retail distribution 
projects, such as expanding internal distribution 
infrastructure to serve a new subdivision, other 
than those directly associated with recommended 
conservation strategies.

The total capital cost required to implement 
all recommended water management strategy 
projects is $80 billion in 2018 dollars, without 

9 The costing of drought management strategies is a signifi-
cantly different cost concept (economic cost) than the explicit 
capital cost of implementing other strategy types. Additional 
detail on lost consumer surplus appears in the user guide  
for the Drought Management Tool at www.twdb.texas.gov/
waterplanning/rwp/planningdocu/2021/doc/current_docs/
project_docs/TWDB_Drought_Management_Costing_Tool_
User_Manual_2019.pdf.

http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/project_docs/TWDB_Drought_Management_Costing_Tool_User_Manual_2019.pdf
http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/project_docs/TWDB_Drought_Management_Costing_Tool_User_Manual_2019.pdf
http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/project_docs/TWDB_Drought_Management_Costing_Tool_User_Manual_2019.pdf
http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/project_docs/TWDB_Drought_Management_Costing_Tool_User_Manual_2019.pdf
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Figure 7-6. Recommended assigned and unassigned strategy supplies and needs by region in 2070 
(acre-feet)
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accounting for future inflation. This includes 
approximately 2,400 projects that would be built 
and completed at various times over the next five 
planning decades.

The estimated unit cost of water (dollars per acre-
foot of water delivered to water user groups in 
each year) varies greatly depending on the type of 
strategy, location, water source, and infrastructure 
required to convey and treat the water. Statewide, 
based on a weighted average cost,10 the least 
expensive recommended water management 
strategy type in the year 2070 is drought man-
agement followed by irrigation conservation. The 
most expensive is direct potable reuse followed 
by seawater desalination (Table 7-5). There can 
be a substantial range in unit cost even within a 
single type of strategy depending on the source 
water quality, geographic distances, and whether 
the unit cost includes debt service in the later 
decades; this is true between regions as well. 
For example, if a seawater desalination strategy 
requires a 100-mile pipeline inland, the costs of 
that strategy will likely be substantially greater 

10 The weighted average is the average of values scaled by the 
relative volume of each strategy.

than a seawater desalination plant built to serve 
an entity located on the coast.

Similarly, unit costs of water were estimated by 
strategy type at a statewide level for each decade 
in the planning horizon (Table 7-6). Statewide 
weight-averaged unit costs are higher than the 
2017 State Water Plan for every strategy type 
except groundwater well development, seawater 
desalination, and the grouped category Other 
strategies, which includes such strategies as 
rainwater harvesting (Section 7.3.10). 

7.6 Strategies benefiting multiple 
regions

Several wholesale and major water providers in 
this plan serve customers in multiple planning 
regions. Additionally, regional water planning 
groups coordinate with each other throughout 
each cycle to identify and consider potential 
regionalized projects during the development of 
their plans. In this plan, 35 recommended strate-
gies recommended by 7 planning groups benefit 
water user groups in more than those 7 primary 
regions. This regionalization provides shared 
water supplies to 10 of the 16 regions across the 
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state. The volume of water from these regional-
ized strategies represents 13 percent of the total 
recommended strategy water supply volume in 
2070 that includes groundwater development, 
transfers of existing water supplies, develop-
ment of new major reservoirs, direct and indirect 
reuse, and aquifer storage and recovery projects. 
Planning groups also assessed progress toward 
regionalization, a new requirement in this plan 
from House Bill 807, 86th Legislative Session. 
This discussion is included with other implemen-
tation results in Chapter 10. 

7.7 Impacts of recommended 
strategies

The process of developing regional water plans 
requires that planning groups describe the major 
impacts on key water quality parameters and 
how the plans are consistent with the long-term 
protection of water, agricultural, and natural 
resources.

7.7.1 Potential impacts on water quality
To assess how water management strategies 
could potentially affect water quality, planning 
groups identified key water quality parameters 
within their regions. These parameters were gen-
erally based on surface and groundwater quality 
standards, the list of impaired waters developed 
by the Texas Commission on Environmental 
Quality, and input from local and regional water 
management entities and the public.

Planning groups presented high-level assess-
ments of how implementing strategies could 
potentially affect the water quality of surface 
water and groundwater sources. Regions used 
different approaches, including categorical 
assessments (such as low, moderate, high) or 
numerical impact classifications (such as 1, 2, 
3, 4, 5).

To evaluate the potential impacts of the recom-
mended water management strategies on sur-
face water quality, the planning groups commonly 

Table 7-6. Statewide weight-averaged unit costs (dollars per acre-foot)* of strategy water supplies by 
strategy type 2020–2070

Water management strategy type 2020 2030 2040 2050 2060 2070
Agricultural conservation $284 $273 $202 $188 $186 $181
Aquifer storage & recovery $437 $666 $904 $609 $509 $664
Conjunctive use $1,724 $1,729 $1,986 $1,147 $903 $814
Direct potable reuse $1,321 $1,456 $1,402 $1,587 $1,590 $1,504
Drought management** $70 $119 $168 $168 $169 $169
Groundwater desalination $920 $1,618 $1,430 $899 $994 $1,080
Groundwater wells & other $599 $659 $592 $523 $439 $402
Indirect reuse $391 $697 $541 $391 $266 $297
Industrial conservation $680 $597 $513 $339 $311 $292
Municipal conservation $675 $607 $503 $498 $519 $515
New major reservoir $114 $598 $818 $678 $521 $511
Other direct reuse $962 $892 $865 $483 $559 $630
Other strategies $10 $2,128 $2,016 $1,073 $1,055 $1,066
Other surface water $744 $1,037 $986 $581 $550 $523
Seawater desalination na $2,402 $2,394 $1,440 $1,383 $1,371

* Unit costs include a mixture of projects, some of which will be beyond their debt service period by 2070.

** Unit costs for drought management strategies represent possible costs to municipal water users from foregone consumer surplus of 
imposed reduced water use rather than capital expended to produce water supply.

na = not applicable or not available.



2022 State Water Plan • Water for Texas

TEXAS WATER DEVELOPMENT BOARD

Chapter 7: Water management strategies and projects 113

used the Texas Surface Water Quality Standards, 
which include the following:

•	 Total dissolved solids (salinity): For most pur-
poses, total dissolved solids is a direct mea-
sure of salinity. Salinity concentration deter-
mines whether water is acceptable for drinking 
water, livestock, or irrigation.

•	 Nutrients: Nutrients are chemical constitu-
ents, most commonly as a form of nitrogen or 
phosphorus, that can occur in high concentra-
tions, contributing to the overgrowth of aquatic 
vegetation and impacting water uses.

•	 Dissolved oxygen: Dissolved oxygen concen-
trations must be sufficient to support existing, 
designated, presumed, and attainable aquatic 
life uses in classified water body segments.

•	 Bacteria: Some bacteria, although not generally 
harmful themselves, indicate potential contami-
nation by feces of warm-blooded animals.

•	 Toxicity: Toxicity is the occurrence of adverse 
effects to living organisms due to exposure to a 
wide range of toxic materials.

The water quality indicators that planning groups 
commonly used to evaluate groundwater quality 
impacts of the recommended water management 
strategies include the following:

•	 Total dissolved solids (salinity): As noted 
above, total dissolved solids is a measure of 
the salinity of water and represents the amount 
of minerals dissolved in water.

•	 Nitrates: Although nitrates are naturally occur-
ring nutrients, elevated levels generally result 
from human activities, such as overuse of 
fertilizer and improper disposal of human and 
animal waste.

•	 Arsenic: Although arsenic can occur both 
naturally and through human contamination, 
most arsenic in Texas groundwater is naturally 
occurring.

•	 Radionuclides: A radionuclide is an atom with 
an unstable nucleus that emits radiation; this 
occurs naturally in several Texas aquifers.

Water management strategies for water supply 
are subject to the Texas Commission on Envi-
ronmental Quality’s Public Drinking Water and 
Water Quality standards, permitting, monitoring, 
assessment, treatment, sampling, and other 
requirements or methods used by that agency 
to address water quality problems related to 
water supply. 

7.7.2 Protecting the state’s water, 
agricultural, and natural resources
In developing the regional plans, planning groups 
honored all existing water rights and contracts 
and considered conservation strategies based 
on identified best management practices for all 
water user groups with a water supply need or 
that relied on an interbasin transfer. Planning 
groups also accounted for environmental flow 
standards adopted by the Texas Commission 
on Environmental Quality, Consensus Criteria 
for Environmental Flow Needs, or, when avail-
able, site-specific studies. Regional plans do not 
include any recommended strategies incompati-
ble with the desired future conditions of aquifers 
or that divert greater-than-permitted surface 
water volumes.

Planning groups quantified and considered the 
impacts of water management strategies to 
agricultural resources. In developing the plans, 
planning groups were also required to consider 
and, when feasible, recommend water manage-
ment strategies to meet the water supply needs 
of irrigated agriculture and livestock production. 
Recommended strategies involving conversion 
or transfer of water associated with existing 
water right permits either being used for agricul-
tural purposes or from rural areas were based 
on future voluntary transactions between willing 
buyers and willing sellers.

In considering the protection of natural resources, 
planning groups included estimated costs of 
anticipated mitigation requirements for proj-
ect construction and quantified the potential 
impacts of water management strategies related 
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to environmental factors. These factors were 
quantified and summarized primarily based on 
existing data and the potential to avoid or miti-
gate impacts. Some categorized assessments 
as “high,” “moderate,” or “low” based on under-
lying quantified impacts or quantified ranges of 
impacts. For example, a “low” impact rating indi-
cated that impacts could generally be avoided or 
mitigated relatively easily. In contrast, an impact 
rated as “high” generally indicated that impacts 
would be significant with the potential for sub-
stantial mitigation requirements.

In their environmental reviews, planning groups 
also considered a variety of factors, including 
the volume of discharge a strategy would pro-
duce, the number of acres of habitat potentially 
affected, changes to streamflows, and changes to 
bay and estuary inflow patterns. The groups also 
relied on identifying the number of endangered 
or threatened species or cultural sites occurring 
within the vicinity of the recommended projects.

The emphasis of these evaluations varied by 
region based on the type of project under consid-
eration and the relevant resources affected. Eval-
uations included project-by-project evaluations as 
well as cumulative, region-wide impact analyses. 
In general, most planning groups relied on exist-
ing information and data generated as part of the 
technical evaluations of strategies, such as flow 
frequency data, land cover, and habitat maps, to 
evaluate the impacts of water management strat-
egies on agricultural and natural resources.

7.8 Needs met by recommended 
strategies

Planning groups were required to consider all 
identified water needs (potential shortages) and 
identify possible strategies to meet them, when 
feasible. Two planning groups (Regions N and 
P) were able to recommend water management 
strategies that, if implemented, can meet the 
needs for all their water user groups. The remain-

ing 14 planning groups were unable to identify 
sufficient feasible strategies that could meet both 
Texas’ planning requirements and all the needs in 
their regions (Figure 7-7).

Statewide, most water needs associated with 
municipal, manufacturing, livestock, and mining 
water user groups are met by the plan in 2070 
(Figure 7-8). However, at least some unmet water 
supply needs occur for all categories of water 
user groups, with irrigation water user groups 
accounting for the majority of unmet water needs. 
The inability to meet a water user group’s need 
in the plan is usually due to the lack of an eco-
nomically feasible water management strategy. 
The significant unmet irrigation water needs are 
largely due to managed depletion of aquifers and 
a lack of economically feasible alternatives to 
meet agricultural needs. An unmet need does not 
prevent an associated entity from pursuing devel-
opment of additional water supply.

7.9 Comparison to the 2017 State 
Water Plan

The volumes and relative mix of recommended 
water management strategies change between 
each state water plan for a variety of reasons. 
Some strategies recommended in the previous 
plan will have been implemented by the adoption 
of the next water plan, at which time those “new” 
supplies are then accounted for as existing water 
supplies (Chapter 5) and thereby reduce the 
resulting water needs.

Counts of recommended strategies in this plan 
vary from the 2017 State Water Plan partly due 
to both the transition to utility-based planning 
and a shift by some planning regions toward 
grouping strategies under project sponsors. Such 
strategy grouping by sponsors has occurred as 
projects get further defined over time, serving 
multiple customers with interrelated needs, 
such as meeting groundwater reduction require-
ments by regional water authorities around the 
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Houston area. There are approximately 5,800 
recommended strategies described in this plan 
that represent the total number of recommended 
strategies assigned to water user groups and 
account for individual and grouped strategies. 
This represents a net increase of approximately 
500 in the count of recommended strategies over 
the count in the 2017 plan, some of which is the 
result of the transition to utility-based planning.

As is the case with this plan, the 2017 State 
Water Plan also included a varying mixture of 
water supply volumes not directly associated 
with water user groups. However, the associ-
ated volumes and project sponsors differ, which 
makes comparisons between plans difficult. The 
recommended water management supplies, as 
presented here, are those supply volumes that 
planning groups associated with specific water 
user groups. In addition to the shift in timing of 
several major reservoirs previously discussed, 

notable changes from the 2017 State Water Plan 
include the following:

•	 The anticipated total strategy supplies directly 
associated with water user groups in the 2070 
decade decreased from 8.5 million acre-feet 
per year in the 2017 State Water Plan to 7.7 mil-
lion acre-feet per year in this plan, primarily due 
to a lower volume of needs to address in 2070 
than in the 2017 State Water Plan.

•	 The total capital costs of all recommended 
strategies increased significantly from $63 
billion in the previous plan to $80 billion, due to 
many factors but largely because of increased 
construction costs, refinement of projects 
through the planning phases, increased 
engagement of water providers and communi-
ties in the planning process, and a more com-
prehensive effort to include all projects that 
will conserve water or increase treated water 
supply volumes.

Figure 7-7. Annual water supply needs and needs met by the plan by region in 2070 (acre-feet)

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

1,600,000

A B C D E F G H I J K L M N O P

Identified water needs

Water needs met by plan



2022 State Water Plan • Water for Texas

TEXAS WATER DEVELOPMENT BOARD

Chapter 7: Water management strategies and projects 116

•	 The number of water user groups benefiting 
from recommended aquifer storage and recov-
ery strategies increased significantly from the 
previous plan.

•	 Capital-intensive conservation strategies 
increased to $7.4 billion—$2.7 billion more than 
in the previous plan. 

•	 The volume of recommended municipal con-
servation savings of 977,000 acre-feet per year 
in 2070 is greater than the 811,000 acre-feet 
per year recommended in the 2017 plan.

•	 The volume of recommended direct potable 
reuse strategies in 2070 decreased from 
approximately 87,000 acre-feet per year in 
the 2017 plan to 62,000 acre-feet per year.

•	 The volume of recommended desalination 
strategies in 2070 nearly doubled, from approx-
imately 229,000 acre-feet per year in the 2017 
plan to almost 412,000 acre-feet per year.

•	 The volume of recommended aquifer storage 
and recovery strategies in 2070 increased from 
approximately 123,000 acre-feet per year in the 
2017 plan to 193,000 acre-feet per year. 

7.10 Uncertainty of future strategies
Implementation of any given recommended water 
management strategy or project is not a certainty, 
and project sponsors are ultimately responsible 
for implementing water management strategies. 
Many of the more significant projects will require 
obtaining a surface water right or groundwater 
permit from a regulatory entity. Some projects, 
such as large reservoirs, will require extensive and 
time-intensive studies, including additional envi-
ronmental permitting from the U.S. Army Corps of 
Engineers and the National Environmental Policy 
Act process, which involves wide-ranging infor-
mation collection, study, and public input.
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Figure 7-8. Annual water supply needs and needs met by the plan by water use category in 2070 
(acre-feet)
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Implementing all water supply projects also 
remains subject to political and financial pro-
cesses associated with project sponsors and 
communities. Eventually, some recommended 
projects may become politically or financially 
infeasible and, therefore, will be shelved or 
abandoned.

To account for uncertainties, including the pos-
sibility of projects being downsized or not being 
implemented at all, planning groups sometimes 
recommended a combination of water man-
agement strategies that, if implemented, would 

provide more water supplies than are required 
to meet needs. Planning groups also included 
alternative water management strategies, which 
are fully evaluated strategies that can be substi-
tuted at a future date if a recommended strategy 
becomes infeasible. The further into the 50-year 
planning horizon, the greater the uncertainty of 
implementing any given strategy. Regulations 
may change or technological advances may make 
some strategies more affordable. Water planning 
in Texas is an adaptive process in which regional 
and state water plans are developed every five 
years to reflect these and many other changes.

Comal Springs flow from the limestone rocks, New Braunfels, Texas
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QUICK FACTS
This is the first state water plan in which planning groups were required to set a per capita 
water use goal for municipal water users. About half of the planning groups selected 
140 gallons per capita per day, a goal first established by the state’s Water Conservation 
Implementation Task Force report to the legislature (WCITF, 2004). 

About 977,000 acre-feet in municipal conservation strategies is recommended in 2070, of 
which 320,000 acre-feet is associated with water loss reduction activities at a capital cost of 
approximately $3.8 billion.

Although measuring and tracking conservation implementation can be challenging, statewide 
average municipal per capita use has generally declined over the past decades, partly due to 
conservation implementation funded through multiple state financing programs.

Conservation will continue to play an essential 
role in meeting the future water demands of 
Texas’ rapidly growing population. Significant 
strides in both indoor and outdoor water use 
efficiency have been made over the past decade. 
Within the regional and state water planning 
process, those strides are reflected in water 
conservation measures that include practices, 
techniques, programs, and technologies that will 
protect water resources; reduce water consump-
tion, loss, or waste; or improve the efficiency of 
water use. 

Conservation is one of the measures water user 
groups can choose to help address their water 
needs. As a result, conservation is a water man-
agement strategy that can make a water supply 
available for future or alternative uses,11 without 
restricting desired economic or other activities. 

11 Texas Water Code Section 11.002 generally defines conser-
vation as the development of water resources. For regional 
planning purposes, water conservation measures do not include 
reservoirs, aquifer storage and recovery, or other types of proj-
ects that develop new water supplies. Additionally, for planning 
purposes, water reuse is considered a unique strategy type 
separate from conservation.

This new chapter of the state water plan aggre-
gates conservation information similarly to that 
of the regional water plans, which are required to 
provide conservation information in Chapter 5 of 
each of the plans. More detail may be found in 
each regional water plan, including consolidated 
conservation-related recommendations and 
model water conservation plans. 

8.1 Agency program and legislated 
conservation initiatives 

Various TWDB conservation programs provided 
information used to develop the regional water 
plans. Water conservation activities and water 
loss information provided to the regions included 
data from the agency’s collection of water con-
servation plans (approximately 650 are submitted 
every five years); conservation plan annual imple-
mentation reports (approximately 650 are sub-
mitted annually); and water loss audits (approx-
imately 4,000 utilities submit every five years 
and 750 submit annually).12 Information from the 

12 www.twdb.texas.gov/conservation/municipal/index.asp

http://www.twdb.texas.gov/conservation/municipal/index.asp
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conservation plan annual reports and water loss 
audits is also posted on the TWDB website.13

In addition, the TWDB has undertaken numer-
ous legislatively directed initiatives over this 
recent planning cycle. These include developing 
a statewide water conservation quantification 
project, creating a municipal water conservation 
planning tool, and the continued issuing of grant 
funds to support agricultural water conservation 
programs. The background of these initiatives is 
summarized below. These initiatives and the tools 
and other resources that they have produced, as 
well as an ongoing water loss audit validation 
study anticipated to be completed in 2021, will 
support the development of the next regional and 
state water plans.

House Bill 3605 of the 83rd Legislative Session 
was implemented during this planning cycle. It 
requires all retail public utilities to use a portion 
of the financial assistance they receive from the 
TWDB to address water loss if it is above a utility- 
specific threshold. Data collected will be provided 
to planning groups for consideration in the devel-
opment of their 2026 regional water plans.

To address the requirements of state budget 
Rider 26 from the 84th Legislative Session, the 
TWDB contracted a statewide water conservation 
quantification study14 (Averitt, 2017). The study 
collected water conservation activity information 
from 170 water utilities across the state and esti-
mated the water and water loss reduction savings 
from the various programs. Those estimates were 
then compared to the projected conservation 
savings from each utility’s recommended conser-
vation water management strategies in the 2017 
State Water Plan. The study’s estimated collective 
savings to date were projected to exceed the col-
lective 2020 water conservation strategy supply 

13 www.twdb.texas.gov/conservation/municipal/waterloss/ 
historical-annual-report.asp

14 www.twdb.texas.gov/conservation/doc/ 
StatewideWaterConservationQuantificationProject.pdf

volumes but fall short of the 2030–2070 strategy 
supply volumes reported in the 2017 State Water 
Plan. The TWDB provided these findings to plan-
ning groups for their consideration in developing 
conservation strategies for the 2021 regional 
water plans. Many planning groups acknowl-
edged the difficulty of quantifying conservation 
savings with the results of this study. At least one 
planning group utilized the information to esti-
mate demand reduction since 2011, the base year 
of the municipal water demands, and refine the 
costs of demand reduction.

To fulfill the requirements under Rider 24 of the 
85th Legislative Session, the TWDB contracted 
for the development of a municipal water con-
servation planning tool,15 which built upon the 
previous water conservation quantification study 
results. The planning tool was primarily devel-
oped to assist water utilities with their own water 
conservation planning and reporting, though 
planning groups were given the option to use the 
tool to estimate the volumes of recommended 
conservation water management strategies in 
their plans. This tool provides an accounting 
framework for estimating future conservation pro-
gram costs and water savings as well as estimat-
ing the water savings from implementing previous 
conservation measures.

House Bill 1648 from the 85th Legislative Session 
requires certain retail public water utilities to des-
ignate a water conservation coordinator to imple-
ment conservation plans, a named position that 
must be included in the conservation plan annual 
report for each utility. House Bill 3339 from the 
86th Legislative Session consolidates all water 
conservation plan requirements for financial 
applicants to the TWDB and requires the TWDB to 
provide educational and technical assistance to 
develop such plans. 

15 www.twdb.texas.gov/conservation/municipal/plans/doc/
TWDB_MWCPT_v1.xlsm

http://www.twdb.texas.gov/conservation/municipal/waterloss/historical-annual-report.asp
http://www.twdb.texas.gov/conservation/municipal/waterloss/historical-annual-report.asp
http://www.twdb.texas.gov/conservation/doc/StatewideWaterConservationQuantificationProject.pdf
http://www.twdb.texas.gov/conservation/doc/StatewideWaterConservationQuantificationProject.pdf
http://www.twdb.texas.gov/conservation/municipal/plans/doc/TWDB_MWCPT_v1.xlsm
http://www.twdb.texas.gov/conservation/municipal/plans/doc/TWDB_MWCPT_v1.xlsm
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House Bill 1573 from the 85th Legislative Ses-
sion requires individuals submitting a water loss 
audit to have received TWDB training regarding 
these audits, and the agency provides this train-
ing online or through in-person workshops. This 
initiative contributes to improving the quality of 
water loss data reported and considered in devel-
oping the state water plan.

The TWDB has also contracted for a water loss 
audit validation study to be completed by sum-
mer 2021. This study will meet the requirements 
of Rider 22 from the 86th Legislative Session by 
furthering water conservation through quantifica-
tion and measurement. The project is intended to 
provide insight into certain aspects of conducting 
water loss audit validations in Texas. The study 
will validate water loss data for at least 10 vol-
unteer utilities of various sizes across the state. 
Improved data will allow the utilities to make bet-
ter decisions regarding improving the efficiency 
of their systems and will assist regional planning 
groups in identifying those entities that might 
benefit most from water management strategies, 
such as water loss mitigation through meter test-
ing and replacement, rapid leak repair, and pipe 
replacement.

The TWDB’s Agricultural Water Conservation 
Grants Program offers grants to state agen-
cies, political subdivisions, and universities to 
demonstrate agricultural water conservation best 
management practices and support the imple-
mentation of agricultural irrigation conservation 
strategies in alignment with the state water plan. 
Each year, applications are solicited to address 
topics related to agricultural water conservation. 
Some examples of previously awarded grants 
include technical assistance, demonstration proj-
ects, technology transfer, equipment cost share, 
and research and education. The TWDB also 
provides low-interest, fixed-rate loans to political 
subdivisions that are used to pass through funds 
to individual producers, enabling them to upgrade 
irrigation equipment and improve irrigation effi-
ciency. Through Fiscal Year 2020, the TWDB has 

awarded approximately $113.1 million from these 
programs. In 2020 alone, the TWDB awarded 
nearly $1.2 million in grants to five recipients and 
a $725,000 loan to one recipient for their projects.

8.2 Conservation’s role in the state 
water planning process

Every five years, the TWDB develops water 
demand projections for the regional planning 
groups’ review and use in their regional plans 
(Chapter 4). The municipal water demands incor-
porate anticipated water savings (passive conser-
vation savings) from federal and state water- 
efficiency standards for plumbing fixtures and 
appliances, because these passive water savings 
won’t require any additional action on the part of 
water utilities to realize the savings. Importantly, 
the per capita per day water use in these munici-
pal projections already reflect previous and often 
significant conservation savings already achieved. 
That includes, for example, benefits from con-
servation best management practices that water 
providers may have been following for years. Past 
conservation achievements necessarily limit the 
future capacity for achieving additional conserva-
tion, especially in areas with limited growth.16

Under efficiency standards in place at the time of 
this plan’s development, the additional combined 
savings of water-efficient showerheads, toilets, 
clothes washers, and dishwashers are anticipated 
to reduce the future municipal water demands of 
the state by approximately 5.4 percent in 2020 
and 9.5 percent in 2070 (Chapter 4). Passive sav-
ing volumes and recommended municipal con-
servation strategies will together amount to about 
517,000 acre-feet of water in 2020 and approxi-
mately 1.9 million acre-feet in 2070 (Table 8-1).

Once water supply needs are identified, each 
planning group is required to first consider water 

16 This tendency for past conservation to increase the difficulty 
and cost of additional future conservation is called “demand 
hardening.”
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conservation strategies to address those needs. 
As planning groups identify and evaluate water 
management strategies, they must also consider 
utility water conservation plans and data from 
water loss audits submitted by water providers 
in the region. If a planning group determines that 
recommending a conservation strategy for an 
identified water need is not feasible, it must docu-
ment the reason in its plan.

Each plan must also include region-specific 
model water conservation plans as a resource for 
entities to reference when developing their own 
water conservation plans. In doing so, planning 
groups have generally chosen to reference the 
Texas Commission on Environmental Quality’s 
requirements for compulsory conservation plans 
from certain entities every five years. These 
include such factors as a utility profile that 
describes the entity, water system, and water use 
data; quantified 5-year and 10-year water savings 
goals; and documentation of coordination with 
the regional water planning group.

For water users dependent upon water manage-
ment strategies involving interbasin transfers, 
planning groups are required to include the 
highest practicable level of water conservation 
for those entities. To help each planning group 
evaluate whether they are meeting those associ-
ated conservation expectations, the TWDB uses 

the state water planning database to provide 
summaries of each region’s conservation strategy 
savings associated with water users who depend 
on interbasin transfers.

8.3 Establishing regional 
conservation goals

New to this round of planning was a requirement 
from House Bill 807, 86th Legislative Session, that 
directs planning groups to set one or more spe-
cific goals for municipal water use in gallons per 
capita per day in each decade of the period cov-
ered by the plan. These goals are not necessarily 
the same as goals set by utilities as part of their 
water conservation plans, which are often based 
on multi-year averages and use total gallons per 
capita per day. Some, but not all, planning groups 
set per capita goals specifically intended as goals 
for dry-year use, which is consistent with the 
underlying benchmark of the regional and state 
water plans, and generally correspond to higher 
per capita water use rates than the goals shown 
in water conservation plans.

Approximately half of the planning groups set 
a per capita water use goal of 140 gallons per 
capita per day for municipal water users, a goal 
largely informed by a similar goal for average con-
ditions that was in the state’s Water Conservation 

Table 8-1. Anticipated (passive and strategy) municipal conservation water volumes in 2020 and 2070 
(acre-feet)

    2020 2070

Pr
oj

ec
tio

ns

Passive water savings by fixtures/appliances
Showerheads 40,000 175,000
Clothes washers 134,000 284,000
Toilets 75,000 334,000
Dishwashers 48,000 96,000
Subtotal 297,000 889,000

St
ra

te
gi

es  
Subtotal recommended  
municipal conservation  
strategy supplies

 
 
 

220,000

 
 
 

977,000

  Total 517,000 1,866,000
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Implementation Task Force report to the legis-
lature (WCITF, 2004). The Task Force defined 
gallons per capita per day as the total amount of 
water diverted and/or pumped for potable use, 
including industrial use, divided by total popula-
tion. Additionally, indirect reuse diversion volumes 
were to be credited against total diversion vol-
umes for the purpose of calculating gallons per 
capita per day for targets and goals. There are 
various methodologies for calculating gallons per 
capita per day as discussed below. Planning group 
goals were generally established considering 
dry-year projected demands and potential future 
savings from recommended conservation strat-
egies. Other regions determined individual goals 
for municipal water users based on calculating 
the expected per capita use after incorporating 
anticipated efficiency savings and recommended 
conservation strategy savings. One region used 
a combination of both methods for setting their 
municipal water use goals.

The TWDB provided historical water use esti-
mates and other reported information from 
conservation annual reports to support planning 
groups’ establishment of goals. A gallons per 
capita per day figure is calculated for each utility 
water user as part of the state’s water planning 
process and in the annual conservation reports. 
These methodologies are documented17 in the 
Guidance and Methodology for Reporting on Water 
Conservation and Water Use (TWDB and others, 
2012) and are summarized below. Specific water 
use goals can be found in Chapter 5 or the associ-
ated appendix of each regional water plan.

Regional water planning gallons per capita per 
day – The value reported in the regional water 
planning process. It is the total volume of water 
intake minus wholesale volumes to other munici-
pal water users and large industrial facilities and 
retail volumes to large industrial facilities divided 
by 365 and then divided by the permanent popula-
tion of the municipal water user.

17 www.twdb.texas.gov/waterplanning/waterusesurvey/ 
estimates/GPCD_definitions_051120.pdf

Total gallons per capita per day – The value 
reported in the conservation plans and annual 
reports. It is the total system input volume of 
water treated for potable use minus wholesale 
volumes to other water systems divided by 365 
and then divided by the permanent population of 
the water system. Retail volumes sold to large 
industrial facilities are included in total gallons 
per capita per day.

Residential gallons per capita per day – The value 
reported in the conservation annual reports.18 
Residential gallons per capita per day is calculated 
as the volume of water metered to single-family 
and multi-family connections, divided by the total 
residential population served, divided by 365. Res-
idential water use is collected through the annual 
Water Use Survey.

8.4 Conservation water 
management strategies 
and projects
The types of recommended conservation water 
management strategies vary between the 16 
regions but were generally based on an analysis 
of a variety of best management practices for 
various types of water users. These practices 
either reduce everyday water consumption or 
increase water use efficiency, allowing more 
to be done with the same amount of water and 
resulting in additional available water supplies. 
Conservation requires a continuous effort, occurs 
throughout both wet and dry weather cycles, 
and maintains all normal economic and domes-
tic activities. Best management practices are 
defined as conservation measures that are useful, 
proven, cost-effective, and generally accepted 
among conservation experts. These practices are 
further described in the water conservation best 
management practices guides developed by the 
state’s Water Conservation Advisory Council and 

18 www3.twdb.texas.gov/apps/wcreps/wcreports.aspx

http://www.twdb.texas.gov/waterplanning/waterusesurvey/estimates/GPCD_definitions_051120.pdf
http://www.twdb.texas.gov/waterplanning/waterusesurvey/estimates/GPCD_definitions_051120.pdf
http://www3.twdb.texas.gov/apps/wcreps/wcreports.aspx
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available at www.twdb.texas.gov/conservation/
BMPs/index.asp.

8.4.1 Municipal conservation
In a report to the Texas Legislature, the TWDB 
determined that many utilities do not describe 
their conservation activities in terms of formal-
ized best management practices (TWDB, 2019). 
Therefore, many municipal conservation water 
management strategies in the state water plan 
are essentially a menu of potential best practices 
that may be implemented to achieve a specific, 
estimated amount of water savings. The same 
report to the legislature also determined that all 
utilities reviewed included at a minimum the fol-
lowing three best management practices:

•	 metering of all new connections and retrofit of 
existing connections

•	 system water audit and water loss control
•	 public information

The recommended municipal conservation 
strategies in this state water plan include all of 
these and other common best practices, as well 
as infrastructure-based projects that will address 
water loss and metering. Municipal conservation 
was a recommended strategy in every regional 

water plan and is associated with over 1,200 
municipal water user groups statewide (Table 7-4).

Municipal conservation strategies include a vari-
ety of activities, such as incentivized installation 
of water-efficient plumbing fixtures (for example, 
through rebates, and are included by 9 regions); 
stronger water conservation pricing structures 
that discourage waste (included by 11 regions); 
education programs (included by 13 regions); and 
year-round landscape irrigation restrictions that 
continue to allow for maintenance of healthy land-
scapes (included by 11 regions). Best practices 
for outdoor landscape watering were included in 
the municipal conservation strategies in 13 of the 
16 regional water plans. 

Regional water planning groups recommended 
about 218,000 acre-feet per year in municipal 
conservation strategies for 2020 and 977,000 
acre-feet per year by 2070 (Table 8-2). These 
savings are in addition to the estimated volume 
of additional future passive conservation savings 
expected to occur as a result of existing plumbing 
codes and water-efficiency standards discussed 
earlier in this section (297,000 acre-feet per year 
in 2020 and 889,000 acre-feet per year in 2070). 
For municipal water user groups with identified 
needs, approximately 26 percent of 2020 identi-
fied needs and 25 percent of needs in 2070 are 
addressed by recommended water conservation 
strategies alone.

Municipal conservation strategies also include 
activities to detect, measure, and reduce water 
loss. Planning groups are required to present 
water loss audit data in Chapter 1 of their plans 
and to consider this data when developing their 
plans. Upon considering the information, eight 
planning groups (Regions A, C, E, F, H, I, J, and 
N) determined thresholds for recommending 
water loss audits and leak repair strategies in 
their plans for entities with significant water loss, 
and three planning groups established targets 
for voluntary action (Table 8-3). Regions with 
thresholds for water loss audit and leak repair 

Significant strides in both indoor and outdoor water use 
efficiency have been made over the past decade

http://www.twdb.texas.gov/conservation/BMPs/index.asp
http://www.twdb.texas.gov/conservation/BMPs/index.asp
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Table 8-2. Annual volume of all recommended conservation strategies by use category in 2020 and 2070 
(acre-feet) – continued below

Category Decade A B C D E F G H I
Irrigation 2020 141,000 7,000 <500 0 34,000 23,000 8,000 94,000 0
Irrigation 2070 565,000 17,000 <500 0 34,000 60,000 19,000 94,000 0
Municipal 2020 5,000 <500 94,000 4,000 5,000 3,000 1,000 40,000 7,000
Municipal 2070 8,000 2,000 192,000 10,000 19,000 4,000 108,000 187,000 22,000
Mining 2020 0 1,000 6,000 0 0 5,000 1,000 0 0
Mining 2070 0 <500 10,000 0 0 1,000 3,000 0 0
Manufacturing 2020 0 0 0 <500 0 0 <500 0 0
Manufacturing 2070 0 0 0 1,000 0 0 1,000 0 0
Steam-electric 2020 0 <500 0 0 0 0 0 0 0
Steam-electric 2070 0 5,000 0 0 0 0 0 0 0
Livestock 2020 0 0 0 0 0 0 0 0 0
Livestock 2070 0 0 0 0 0 0 0 0 0
Total 2020 146,000 8,000 100,000 4,000 39,000 31,000 10,000 134,000 7,000
Total 2070 573,000 24,000 202,000 11,000 53,000 65,000 131,000 281,000 22,000

Table 8-2. Annual volume of all recommended conservation strategies by use category in 2020 and 2070 
(acre-feet) – continued

Category Decade J K L M N O P Texasa

Irrigation 2020 <500 51,000 0 67,000 1,000 95,000 15,000 536,000
Irrigation 2070 <500 119,000 0 118,000 3,000 153,000 15,000 1,197,000
Municipal 2020 <500 13,000 29,000 15,000 0 2,000 0 218,000
Municipal 2070 <500 82,000 167,000 155,000 19,000 1,000 1,000 977,000
Mining 2020 0 1,000 0 2,000 <500 <500 0 16,000
Mining 2070 0 2,000 0 1,000 <500 <500 0 17,000
Manufacturing 2020 0 0 0 <500 2,000 <500 0 2,000
Manufacturing 2070 0 0 0 1,000 15,000 <500 1,000 19,000
Steam-electric 2020 0 1,000 0 2,000 0 0 0 3,000
Steam-electric 2070 0 1,000 0 2,000 0 0 0 8,000
Livestock 2020 <500 0 0 0 0 0 0 <500
Livestock 2070 <500 0 0 0 0 0 0 <500
Total 2020 <500 66,000 29,000 86,000 3,000 97,000 15,000 775,000
Total 2070 <500 204,000 167,000 277,000 37,000 154,000 17,000 2,218,000

a Statewide totals may vary between tables due to rounding.
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strategies primarily considered total water loss in 
their evaluations. Total water loss is the sum of 
real and apparent water loss.19 Region H specifi-
cally considered real water loss in its evaluation. 
Region N differentiated thresholds for both real 
and apparent water loss, recommending pipeline 
replacement for entities above the real water loss 
threshold and meter replacement for entities 
above the apparent water loss threshold. Planning 
groups that did not establish such thresholds or 
targets still recommended water loss reduction 
strategies. Replacing leaking lines and installing 
advanced metering infrastructure are examples 
of recommended projects that involve capital 
expenditures to specifically address water loss. 
About 74,000 acre-feet per year in savings asso-
ciated specifically with water loss projects is 
recommended in 2020, and 320,000 acre-feet 
per year in savings is recommended in 2070. The 

19 More information on the TWDB’s water loss programs can  
be found at www.twdb.texas.gov/conservation/municipal/ 
index.asp

total capital cost associated with these projects 
is $3.8 billion.

8.4.2 Agricultural conservation
Irrigation for agricultural production is the largest 
water demand sector in the state for most of the 
planning horizon and is projected to account for 
40 percent of annual statewide water use in 2070. 
Identified water supply needs for this sector 
account for 44 percent of total statewide needs 
in 2070.

Irrigation conservation strategies include changes 
to irrigation methods, equipment, and crops. For 
example, conversion to Low Energy Precision 
Application systems and irrigation scheduling, as 
well as other activities associated with irrigation 
best management practices, can help producers 
reduce their water use. Like municipal conser-
vation, irrigation conservation strategies tend to 
be an aggregate of multiple best management 
practices, any one of or several of which could 

Table 8-3. Planning-group-determined thresholds for water loss audit and leak repair strategies 
and targets for voluntary action

Region Threshold for water management strategya Target for voluntary action

A
Cities: ≥15% total loss 
WSCs: ≥25% total loss na

C
Urban/suburban systems: >12% total loss 

Rural systems: >18% total loss na
D na >15% loss

E >10% loss >200 GPCD

F
Cities: ≥15% total loss 
WSCs: ≥25% total loss na

H >10% real loss na

I
Less than 32 connections per mile: >18% total loss  
More than 32 connections per mile: >12% total loss na

J >10% loss >200 GPCD

N
>15% real loss (pipeline replacement)  

>5% apparent loss (meter replacement) na

a Whereas the thresholds used to develop water management strategies by the planning groups include the use of 
GPCD as well as the use of water loss expressed as a percentage, the water industry does not recognize percentage 
as a metric or performance indicator for water loss, and the TWDB does not use percentage of water loss in its review 
and analysis of water loss audits. Type of water loss is specified where known.

> = greater than				    GPCD = gallons per capita per day
≥ = greater than or equal to			   na = not applicable
% = percent				    WSC = water supply corporation

http://www.twdb.texas.gov/conservation/municipal/index.asp
http://www.twdb.texas.gov/conservation/municipal/index.asp
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be implemented to achieve the estimated water 
savings of the strategy. About 536,000 acre-feet 
per year in irrigation conservation strategies is 
recommended in 2020, and 1.2 million acre-feet 
per year is recommended in 2070 (Table 8-2).

Implementing all recommended irrigation con-
servation strategies will cost approximately $1.1 
billion, or slightly more than 1 percent of the total 
capital costs of all recommended water manage-
ment strategy projects in the plan. Conservation 
is the primary strategy recommended to address 
identified irrigation needs in most regions and 
has an estimated statewide average implemen-
tation cost of about $181 per acre-foot in 2070. 
Irrigation conservation is consistently the largest 
statewide relative share of recommended conser-
vation and remains so in 2070, even as volumes 
of municipal needs addressed by conservation 
increase across the planning horizon (Figure 8-1).

In addition to irrigation water use for agricultural 
production, livestock water use is another water 
need identified within the state. However, com-
pared to irrigation water use, livestock accounts 
for a less significant amount of water use 
throughout the state. Conservation strategies are 
also recommended for a small number of live-
stock water users in Region J, roughly less than 
500 acre-feet per year in 2020 and 2070. 

8.4.3 Industrial conservation
Conservation is also a recommended strategy 
for numerous steam-electric, manufacturing, and 
mining water users. Recommended conservation 
measures for these users, to be implemented 
mostly by private interests, are generally based 
on best management practices appropriate for 
each facility, which may include evaluating more 
efficient cooling and process water practices, 
water audits, or submetering. Although presented 

Figure 8-1. Share of statewide recommended conservation water management strategies by use sector 
in 2070 (percent)
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individually in this subchapter, these sectors 
of use are collectively presented as industrial 
conservation elsewhere in this state water plan. 
In 2020, 21,000 acre-feet per year in industrial 
conservation strategies is recommended, and 
about 44,000 acre-feet per year is recommended 
in 2070 (Table 8-2).

Three regions (Regions B, K, and M) recommend 
conservation strategies for steam-electric water 
users. Approximately 3,000 acre-feet per year in 
steam-electric conservation strategies is recom-
mended in 2020, and 8,000 acre-feet per year is 
recommended in 2070.

Seven regions (Regions C, D, G, M, N, O, and P) 
recommend conservation strategies for manu-
facturing water users. Region N recommends 
the most manufacturing conservation strategy 
supplies, accounting for 70 percent of statewide 
manufacturing conservation strategy supplies 
in 2020 and more than 80 percent in 2070. Total 
supplies from recommended manufacturing 
conservation strategies increase significantly 
over the planning horizon from about 2,000 acre-
feet per year in 2020 to 19,000 acre-feet per year 
in 2070.

Eight regions (Regions B, C, F, G, K, M, N, and O) 
recommend conservation strategies for mining 
water users. Total mining conservation strategy 
supplies fluctuate slightly but are relatively stable 
over the planning period. Approximately 16,000 
acre-feet per year in mining conservation strate-
gies is recommended in 2020, and 17,000 acre-
feet per year is recommended in 2070. More than 
65 percent of the 2020 mining conservation sup-
plies are recommended for mining water users in 
Regions C and F. By 2070, Region C accounts for 
over half of the recommended mining conserva-
tion strategy supplies.

8.5 Conservation implementation

Measuring and tracking conservation implemen-
tation can be challenging due to limitations in 
utilities’ data across water use sectors and the 
large number of factors that can impact water 
use, such as weather (BBC, 2012; WCAC, 2020; 
TWDB, 2021). Historical implementation of state-
wide municipal conservation can be observed 
in the generally declining trend of the statewide 
average municipal gallons per capita per day as 
reported through the TWDB’s annual Water Use 
Survey (Figure 8-2).20 The 2006 and 2011 peaks 
in reported use correspond to drought conditions 
experienced across the state.

Each regional water plan is required to report on 
the implementation status of all strategies that 
they recommended in their previous plan. Gather-
ing the required information is generally accom-
plished through surveys of entities in the regional 
water planning area. The surveys differentiated 
conservation strategies from conservation proj-
ects. Strategies do not require infrastructure or 
capital costs, whereas projects do. 

Based on survey respondents and as reported by 
the regional water planning groups, implemen-
tation data indicates that of the conservation 
strategies with reported information (55 percent 
of all recommended conservation strategies in 
the 2017 State Water Plan), 81 percent of respon-
dents reported implementation, and 5 percent 
reported progress towards implementation. Of 
the conservation projects with reported informa-
tion (56 percent of all recommended conserva-
tion projects in the 2017 State Water Plan), 61 
percent of respondents reported implementa-
tion, and 24 percent reported progress toward 
implementation.  

The TWDB financial programs have supported 
implementation of certain conservation projects 

20 www.twdb.texas.gov/waterplanning/waterusesurvey/ 
estimates/index.asp

http://www.twdb.texas.gov/waterplanning/waterusesurvey/estimates/index.asp
http://www.twdb.texas.gov/waterplanning/waterusesurvey/estimates/index.asp
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statewide, whether recommended in the state 
water plan or not. Additionally, since the passage 
of House Bill 3605 in 2013, all retail water utili-
ties applying for financial assistance for a water 
supply project from the TWDB must be below 
water loss thresholds established by the agency, 
thus encouraging conservation. If the water loss 
of the applicant is above the thresholds, a portion 
of the financial assistance project must include 
water loss mitigation activities. However, if the 
applicant has water loss above the threshold and 
is addressing that water loss independently of the 
project that it is seeking to fund, the utility can 
apply for a waiver from the TWDB. 

Ultimately, each utility is best suited to track its 
own progress on implementing its programs. 
However, data that is reported to the TWDB for 
water conservation plans and annual reports 
provides insight into the implementation of these 

conservation programs across the state. Data 
collected through annual conservation reports 
indicates an overall reduction in water use (Fig-
ure 8-3). Utilities are required to establish 5- and 
10-year goals for total water use, residential water 
use, and water loss, expressed in gallons per cap-
ita per day in their water conservation plans. 

Implementing irrigation conservation strategies 
is the focus of the Agricultural Water Conserva-
tion grant and loan program. Collectively, grant 
recipients reported more than 537,000 acre-feet 
of water savings over the past 10 years. Over 
the same 10-year period, the Agricultural Loans 
Program saved an estimated additional 85,000 
acre-feet. The loans program generally funds 
large-scale equipment cost-share lending pro-
grams that encourage producers to implement 
more efficient irrigation systems and technolo-
gies, such as center-pivot irrigation devices. 

Figure 8-2. Historical statewide average municipal gallons per capita per day (2000–2018)
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8.6 Conservation policy 
recommendations from the 
regional water planning groups
Each regional water plan contains policy recom-
mendations developed by the planning groups for 
consideration by the legislature and various state 
agencies, including the TWDB. Every planning 
group included at least one policy recommen-
dation related to either conservation planning, 
gallons per capita per day goals and calcula-
tions, project funding, program support, or data 
collection. Five planning groups recommended 
continued support of the state’s Water Conserva-
tion Advisory Council and its recommendations. 
Several planning groups recommended funding 
additional data collection to support the under-
standing of conservation implementation in 
various sectors of water use and to better inform 
the development of future conservation measures 
and recommended strategies. A majority of the 

planning groups recommended that the legis-
lature continue funding conservation initiatives 
and project development through the TWDB and 
other state agencies, including infrastructure 
projects, educational programs, and demonstra-
tion projects.
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QUICK FACTS
Of the $80 billion in capital costs required to implement the state water plan over the next 
50 years, approximately $47 billion, or 59 percent, was reported as requiring state financial 
assistance.

The reported state financial assistance need in the 2022 State Water Plan for municipal water 
management strategies is approximately $10 billion greater than the 2017 State Water Plan.

The State Water Implementation Fund for Texas (SWIFT) program, created specifically to fund 
state water plan projects, has already committed almost $8.2 billion toward projects in this 
state water plan.

Regional water planning groups estimated the 
costs of water management strategies, such 
as conservation, groundwater development, 
desalination, and new reservoirs. In the event of 
a recurrence of a drought of record, these strat-
egies would need to be implemented to meet 
the water needs of their regions for the next 50 
years. Implementing many of these strategies will 
require financing to support such project phases 
as planning, permitting, design, and construction.

The TWDB serves as a source of financial assis-
tance for municipalities and rural areas across 
Texas. It administers loans and grants through 
several cost-effective state and federal programs 
to finance water supply development. These pro-
grams provide for the planning, design, and con-
struction of water-related infrastructure and other 
water quality improvements. Through December 
2020, the TWDB has committed more than $30.5 
billion for water and wastewater projects in Texas 
via the agency’s financial assistance programs.

9.1 Costs of implementing the 
state water plan

The estimated total capital costs of the water 
management strategy projects recommended by 

the 16 regional water planning groups in this plan 
is $80 billion in 2018 dollars, without accounting 
for future inflation. The total capital costs of all 
recommended strategies increased by $17 billion, 
or more than 25 percent, from $63 billion in the 
previous plan to $80 billion due to many factors, 
but primarily due to increased costs of construc-
tion in general,21 refinement of projects through 
the planning phases, increased engagement of 
water providers and communities in the regional 
planning process, and a more comprehensive 
effort by the regional water planning groups to 
incorporate more projects that will conserve 
water or increase treated water supply volumes.

The projects in this plan include conservation 
programs; groundwater development; treating 
water; and developing additional water sources, 
new reservoirs, aquifer storage and recovery 
systems, and desalination projects that would 
meet the drought needs of their regions during 
the next 50 years. Many of these projects vary in 
stages of implementation and are anticipated to 
be completed at various points in time throughout 
the next 50 years (Figure 9-1). All strategies and 

21 Over a five-year period between regional water planning 
cycles, the Engineering News Record Construction Cost Index 
increased by approximately 17 percent.
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projects identify the decade year by which they 
are projected to be online.

The planning groups estimated the total capital 
costs of projects and the annual unit costs for 
each water user group. Direct and indirect capital 
costs include, but are not limited to

•	 engineering and feasibility studies, including 
those for permitting and mitigation;

•	 construction;
•	 professional services related to legal assis-

tance and financing costs;
•	 land and easement acquisition; and
•	 purchases of water rights.

Unit costs of water supply (dollars per acre-foot 
supplied in each year) are calculated based on 
total annual costs divided by the associated water 
volume and include annual debt service associ-
ated with the capital costs as well as operation 
and maintenance costs. Operation and mainte-
nance costs, including power costs, are based 

on the quantity of water supplied and include all 
related expenses.

The estimated costs above do not include the 
additional costs associated with maintaining or 
expanding retail water system distribution facili-
ties or the costs of replacing aging infrastructure, 
with the specific exception of conservation strat-
egies that reduce water loss through replacement 
of internal distribution system lines. The TWDB 
has other financing options that are available to 
finance rehabilitation and replacement costs, 
which are summarized at the end of this chapter.

Approximately 97 percent ($77.1 billion) of the $80 
billion in anticipated capital costs is associated 
with recommended water management strategy 
projects that are sponsored by municipal water 
user groups and wholesale water providers (Figure 
9-2). Region C ($29.9 billion), Region H ($20.1 bil-
lion), and Region G ($5.5 billion) have the highest 
estimated capital costs required to implement 
the recommended strategy projects in their 2021 
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regional water plans (Table 7-2). The costs asso-
ciated with these three planning areas account 
for approximately 70 percent of the total capital 
costs in the 2022 State Water Plan. These regions 
represent approximately 60 percent of the state’s 
projected population in 2070 (Table 4-1) and more 
than two-thirds of the total projected municipal 
water needs for the state by 2070 (Table C-1).

9.2 Funding assistance required to 
implement the state water plan

The 16 regional water planning groups administer 
a survey toward the end of each planning cycle to 
estimate the amount of state financial assistance 
that local and regional water providers will require 

to implement the water management strategy 
projects. The surveys attempt to collect accurate 
funding needs for projects that may qualify for 
state funding programs. Survey responses were 
received for approximately 24 percent of the 
sponsors associated with recommended projects 
in the 2022 State Water Plan, capturing 59 per-
cent of the recommended project costs.

As of November 2020, water providers reported 
an anticipated need of over $47 billion from state 
financial assistance programs. Of this, $10.4 
billion, or approximately 22 percent, was associ-
ated with planning, design, permitting, and acqui-
sition activities, with the remaining $36.7 billion, 
or approximately 78 percent, associated directly 
with construction activities (Figure 9-3).

Wholesale water providers
$32.5

Municipal
$44.6

Livestock
$0.1

Steam-electric
$0.2

Mining
$0.5

Irrigation
$0.7

Manufacturing
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Figure 9-2. Total capital costs of all recommended water management strategy projects by wholesale 
water providers and water user group sponsor type (in billions)
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Of the total required state financial assistance

•	 approximately $18.3 billion is expected to be 
required prior to 2030,

•	 approximately $46.6 billion is required to assist 
in implementing recommended strategies 
sponsored by municipal water providers or 
wholesale water providers, and

•	 approximately $3.9 billion is required by spon-
sors seeking state assistance through state 
ownership of excess capacity of their larger 
projects.

9.3 Financing the state water plan 
and other water-related projects

Recognizing the need for affordable financial 
assistance, the Texas Legislature entrusted the 
TWDB with a set of financing tools to help public 
utilities achieve their water infrastructure goals. 
Due to the high costs of water projects, many 
water providers seek financial assistance from 
the state or federal government, which may pro-
vide attractive financing and subsidies. 

In Texas, political subdivisions have traditionally 
provided a majority of the financing for water- 
related infrastructure projects through municipal 
debt on the open bond market or, less frequently, 
with cash or private equity sources such as banks.

Figure 9-3. Reported state financial assistance needs by decade* (in billions)
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The federal government has also historically 
implemented water projects, and earlier state 
water plans relied heavily on the federal govern-
ment for financial assistance. Federal agencies, 
such as the U.S. Natural Resources Conservation 
Service (formerly the Soil Conservation Service), 
the U.S. Bureau of Reclamation, and the U.S. Army 
Corps of Engineers, constructed a number of sur-
face water reservoirs in Texas. These reservoirs 
were built for the primary purpose of flood con-
trol but also provide a large portion of the state’s 
current water supply.

However, the pace of federal spending on reser-
voir construction has declined considerably since 
the 1950s and 1960s, when most of the major 
federal reservoirs in the state were constructed. 
Federal policy has recognized a declining federal 
interest in the long-term management of water 
supplies and assigns the financial burden of devel-
oping water supplies to local users (USACE, 1999).

9.3.1 TWDB financial assistance
To accomplish the goals of planning for the 
state’s water resources, the TWDB offers a variety 
of cost-effective loan and grant programs that 
provide for the development and implementation 
of water supply projects. Programs range from 
addressing the immediate needs of a community 
in meeting regulatory requirements to providing 
long-term water supply solutions. The TWDB 
administers multiple financial programs to pro-
vide financial assistance to political subdivisions. 
These programs include providing financial assis-
tance through the issuance of general obligation 
and revenue bonds. General obligation bonds, 
secured by the full faith and credit of the State of 
Texas, may be issued for all components of water 
supply, wastewater conveyance and treatment, 
flood control projects, and water projects that 
involve conversion from a groundwater supply 
source to a surface water supply. Revenue bonds, 
which are secured by repayments from program 
participants, may be issued to facilitate the pro-
vision of wastewater treatment projects through 
the State Water Pollution Control (Clean Water) 

Revolving Fund and for the provision of facilities 
for the treatment of drinking water through the 
State Safe Drinking Water Revolving Fund, or for 
the purpose of implementing the state water plan 
through issuance under the State Water Imple-
mentation Revenue Fund for Texas (SWIRFT). 
With strong credit ratings, the TWDB can offer 
lower interest rates than many water providers 
would be able to obtain through traditional financ-
ing means.

The TWDB’s authority to issue general obligation 
bonds was first approved by the Texas Legisla-
ture and voters in 1957 through a constitutional 
amendment. It authorized the agency to issue 
$200 million in general obligation bonds for finan-
cial programs for constructing dams, reservoirs, 
and other water storage projects. Since 1957, 
the legislature and the voters of the state have 
approved several constitutional amendments 
increasing the issuance authority and authorized 
funding purposes.   

9.3.2 State Water Implementation Fund 
for Texas
SWIFT was established by the Texas Legislature 
in 2013 to provide affordable, ongoing state finan-
cial assistance for recommended projects in the 
state water plan. The program helps communities 
develop cost-effective water supplies by providing 
low-interest loans, extended repayment terms, 
deferral of loan repayments, and incremental 
repurchase terms through the Board Participation 
program that includes financing terms similar 
to the State Participation program. Since incep-
tion, the SWIFT program has committed almost 
$9 billion to state water plan projects, of which 
almost $8.2 billion is toward projects included in 
this state water plan.

Before SWIFT was created, there were limited 
funding opportunities to finance the sizable 
costs of all the projects in the state water plan. 
The Water Infrastructure Fund, created by the 
legislature in 2007, was the predecessor program 
to SWIFT to provide financial incentives for the 
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implementation of strategies recommended in the 
state water plan. The program has effectively been 
replaced by SWIFT, which is generally based on 
the Water Infrastructure Fund’s program structure.

Passed by the legislature and approved by Texas 
voters through a constitutional amendment, 
SWIFT—and its associated funding mechanism, 
SWIRFT (State Water Implementation Revenue 
Fund for Texas)—were enacted to develop and 
optimize water supply projects in the state water 
plan. Accordingly, to be eligible for SWIFT fund-
ing, a project and its associated capital costs 
must be included in the state water plan.

The legislature also put in place a process for 
prioritizing recommended projects at both the 
regional and state level. At the regional level, the 
16 planning groups prioritize all recommended 
water management strategy projects in their 
regional water plans every five-year cycle using 
uniform standards developed by the stakeholder 
committee composed of the planning group 
chairs.

At the state level, the TWDB’s administrative 
rules include a prioritization system for projects 
applying for SWIFT funding. This system includes 
factors required by the SWIFT legislation and 
the associated weighting of criteria, such as 
how many people will be served by the project, 
whether the project will serve a diverse urban and 
rural population, and the project ranking by the 
planning group. Other criteria include the local 
financial contribution, emergency needs for water, 
and the project’s impact on conservation. Typi-
cally, the TWDB solicits SWIFT abridged applica-
tions once a year, and the projects proposed in 
each application are prioritized using this system.

9.3.3 Other TWDB state-funded 
programs
In addition to SWIFT, the TWDB offers other 
financial assistance programs to fund projects 
included in or consistent with the state water 
plan. These low-interest-rate programs encour-

age municipalities to break ground on projects 
to ensure an adequate water supply for future 
generations.

The Texas Water Development Fund was created 
in 1957 with the passage of the agency’s first 
constitutional amendment and is the oldest of 
the TWDB’s programs. The program is a stream-
lined state loan program that provides financing 
for various types of infrastructure projects. This 
program enables the TWDB to fund projects with 
multiple purposes, like water and wastewater or 
flood control, in one loan.

The State Participation Program allows for the 
“right sizing” of projects in consideration of future 
water needs. The program encourages the opti-
mum development of regional projects by fund-
ing excess capacity for future use. The TWDB 
assumes a temporary ownership interest, and the 
local sponsor repurchases the TWDB’s interest 
as growth is realized and additional customers 
connect to the system. Projects can include res-
ervoirs, well fields, water rights, wastewater, and 
flood control. The 86th Texas Legislature passed 
House Bill 1052 in 2019, which expanded the 
program’s scope to encourage interregional water 
supply projects and the development of desalina-
tion and aquifer storage and recovery facilities.

The Rural Water Assistance Fund provides small, 
rural water utilities with low-cost, long-term 
financing for water and wastewater projects. 
The program is designed to offer tax-exempt 
equivalent financing to water supply corporations 
or projects ineligible for tax-exempt financing. 
Eligible applicants are rural political subdivisions 
and nonprofit water supply corporations serving a 
population of 10,000 or less, or counties in which 
no urban area has a population exceeding 50,000.

The Agricultural Water Conservation Program 
provides financial assistance in the form of 
loans and grants for agricultural water conser-
vation projects in Texas. The program supports 
the implementation of strategies and practices 
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that improve agricultural irrigation water use 
efficiency. Some of the projects funded by the 
program include irrigation equipment upgrades, 
metering devices, and construction projects that 
improve infrastructure, equipment, and efficiency 
of irrigation delivery.

The Economically Distressed Areas Program pro-
vides financial assistance in the form of grants 
and loans for water and wastewater projects in 
economically distressed areas where service is 
unavailable or inadequate to meet state stan-
dards. Funded projects must be located in coun-
ties that are enforcing adopted Model Subdivision 
Rules. The 86th Texas Legislature passed Senate 
Bill 2452 making some changes to the program, 
including requiring a prioritization process for 
future funding cycles. Another change, which 
was approved by Texas voters in November 2019, 
allows the TWDB to issue bonds on a continuing 
basis not to exceed $200 million outstanding for 
water supply and wastewater services in econom-
ically distressed areas. As of January 2021, future 
funding requires additional legislative action.

The newly established Flood Infrastructure Fund 
became available in 2020 to provide grants and 
low-cost loans for drainage, flood mitigation, and 
flood control projects, some of which may have a 
water supply component. This fund was created 
during the 86th Texas Legislative Session through 
the passage of Senate Bill 7 and the accompa-
nying $793 million contained in Senate Bill 500. 
Texas voters approved a supporting constitutional 
amendment on November 5, 2019, that directs 
the TWDB to administer a new statewide flood 
mitigation plan by 2024.

9.3.4 TWDB federally funded programs
In addition to the state-funded programs, the 
TWDB is the primary state agency through 
which two federal revolving fund programs are 
administered.

The Clean Water State Revolving Fund (CWSRF) 
was authorized by the Clean Water Act to provide 

low-cost financial assistance for planning, acqui-
sition, design, and construction of wastewater, 
reuse, and stormwater infrastructure. Recent 
streamlining of the program provides year-round 
funding as projects are included in the CWSRF 
Intended Use Plan. This funding addresses water 
quality needs by building on state partnerships 
with the U.S. Environmental Protection Agency. 
Currently, all 50 states and Puerto Rico oper-
ate CWSRF programs. The program is funded 
by annual capitalization grants from the U.S. 
Congress through the Environmental Protection 
Agency, a required 20 percent state funding 
match, loan repayments, and revenue bonds.

The Drinking Water State Revolving Fund 
(DWSRF) was authorized by the Safe Drinking 
Water Act to assist communities by providing 
low-cost financing for a wide range of water proj-
ects that facilitate compliance with drinking water 
standards. Below market interest rate loans are 
offered for planning, acquisition, design, and con-
struction of water infrastructure projects, such 
as water treatment facilities, system upgrades, 
source water protection, and flood resiliency proj-
ects. Like the CWSRF, recent streamlining of the 
program provides year-round funding as projects 
are included in the DWSRF Intended Use Plan. 
The program is funded by annual capitalization 
grants made by the U.S. Congress through the 
U.S. Environmental Protection Agency, a required 
20 percent state funding match, loan repayments, 
and revenue bonds.

References
USACE (U.S. Army Corps of Engineers), 1999, 
Water resources policies and authorities, Digest 
of Water Resources Policies and Authorities: U.S. 
Army Corps of Engineers Publication Number 
1165-2-1, 381 p., www.publications.usace.army.
mil/Portals/76/Publications/EngineerPamphlets/
EP_1165-2-1.pdf

https://www.publications.usace.army.mil/Portals/76/Publications/EngineerPamphlets/EP_1165-2-1.pdf
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QUICK FACTS
Regional water planning groups reported that 477, or 43 percent, of the water management 
strategies recommended in the 2017 State Water Plan that do not require a capital project 
were either partially or fully implemented. 

Planning groups reported that 979 projects in the 2017 State Water Plan were either 
partially or fully implemented. This represents nearly 39 percent of the approximately 2,500 
recommended projects.

Of the total estimated $63 billion in project costs in the 2017 State Water Plan, approximately 
$6.5 billion was funded through the TWDB’s financial assistance programs and is associated 
with 61 projects.

Regional water planning groups assist in evaluat-
ing the state’s progress in meeting future water 
needs by assessing the previously recommended 
water management strategies implemented 
during the five-year planning cycle. The state 
water plan also includes information on state 
water plan projects funded since adoption of the 
previous state water plan. In 2017, the Texas Leg-
islature passed Senate Bill 1511, which requires 
an assessment of project implementation in the 
decade in which projects were needed as well as 
an analysis of any project implementation imped-
iments. This requirement applies to projects 
in the previous state water plan that the TWDB 
prioritized for SWIFT funding. The 2022 State 
Water Plan is the first plan required to incorporate 
information on implementation impediments.

10.1 Implementation of the 2017 
State Water Plan

Water management strategies in the state water 
plan may or may not require new infrastruc-
ture—referred to as water management strategy 
projects—to be developed. The 2017 State Water 
Plan was the first to clearly differentiate between 
strategies and infrastructure projects. Not every 

strategy requires a project, but every project is 
tied to an associated strategy. Planning groups 
reported on the implementation of water manage-
ment strategies and projects from the 2017 State 
Water Plan in their 2021 regional water plans. To 
do this, the planning groups surveyed the project 
sponsors and reported on the extent to which 
water infrastructure projects had progressed 
toward planning, design, or construction phases. 
They also gathered information on strategies that 
do not require new infrastructure development. 
Examples include demand reduction strategies 
(conservation and drought management) and 
other supply development strategies, such as 
utilization of unallocated supplies, contract pur-
chases, and voluntary redistributions or transfers 
that use existing infrastructure. Because water 
management strategies, particularly those involv-
ing infrastructure projects, can require several 
years to fully implement, strategy (and project) 
progress was categorized in two ways:

1.	 Implemented: when a strategy is fully capa-
ble of meeting water needs in the manner 
planned

2.	 Progress toward implementation: includes any 
type of implementation step (including start 
of project construction or pre-implementation 
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activity, such as negotiating contracts, apply-
ing for and securing financing or state and 
federal permits, or conducting preliminary 
engineering studies) or achieving a portion 
of the total anticipated conservation savings 
from a strategy

Statewide implementation progress is 
presented as

•	 the relative count of strategies not associated 
with a project compared to the total number of 
recommended strategies not associated with a 
project (approximately 1,100) in the 2017 State 
Water Plan22 (Figure 10-1); and

•	 the relative count of projects compared to 
the total number of recommended projects 
(approximately 2,500) in the 2017 State Water 
Plan (Figure 10-2).

22 The count of water management strategies and the capital 
cost of projects associated with the 2017 State Water Plan 
include amendments to the plan.

The planning groups reported implementation 
survey information regarding 624 strategies 
not associated with a project. Of these, about 
71 percent were fully implemented and another 
5 percent reported some form of implementation 
progress. Strategies reported as fully imple-
mented represent about 40 percent of the total 
number of recommended water management 
strategies without an associated project in the 
2017 State Water Plan. The water supplies associ-
ated with these fully implemented strategies now 
appear as existing supply on the supply side of 
the planning equation in this current water plan. 
Strategies reported as only partially implemented 
represent almost 3 percent of the total number of 
strategies without associated projects in the 2017 
State Water Plan.

Planning groups also reported, separately from 
strategies, implementation status information 
for the approximately 1,500 projects in the 2017 
State Water Plan. Of the approximately 40 percent 
of projects that were reported on, about half of 
those were reported as being fully implemented 

Figure 10-1. Reported implementation of recommended water management strategies not associated with a 
project from the 2017 State Water Plan by share of total number of strategies not associated with a project

Reported as no longer
recommended 1% 

Reported progress toward
implementation 3% 

Reported no 
implementation 12%

Reported full implementation
of strategy 40% 

No reported information on
strategy status 44% 
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with the other half of those reporting some 
degree of implementation progress. Fully imple-
mented projects, as reported, represent $3.8 bil-
lion, or 6 percent, of the $63 billion in total capital 
costs associated with the 2017 State Water Plan; 
the partially implemented projects, as reported, 
represent $36.6 billion, or 58 percent, of the total 
capital costs.

New to this round of planning was a requirement 
from House Bill 807, 86th Legislative Session, 
directing the regional planning groups to assess 
their progress in encouraging cooperation 
between water user groups to develop strategies 
that achieve economies of scale and benefit the 
entire region. This assessment is included in 
Chapter 11 of the 2021 regional water plans. To 
meet this requirement, some planning groups 
highlighted the roles of regional water providers, 
provided examples of water management strat-
egies and projects that involve multiple spon-
sors or benefit multiple water user groups, or 
described how the regional water planning pro-
cess has encouraged cooperation in the region. 

Several planning groups noted that regional scale 
projects are not necessarily practical in areas 
where needs are already being met or in sparsely 
populated areas where the costs of transmission 
may outweigh the cost savings from economies 
of scale. Planning groups reported that 29 proj-
ects recommended in the 2017 State Water Plan 
to serve multiple water user groups have been 
fully implemented.

10.2 Impediments to implementa-
tion of the 2017 State Water Plan

Because the project evaluations in each five-year 
planning cycle are expected to consider current, 
updated conditions and reflect changed circum-
stances since the previous plan, they are inher-
ently adaptive in reflecting the associated project 
implementation timelines. In addition to being 
survey based, which results in limited responses, 
tracking implementation of all projects across 
multiple planning cycles is difficult, especially 
for phased projects. However, certain larger and 

Reported progress toward
implementation 20% 

Reported full implementation
of project 19% 

Reported no 
implementation 15%

Reported as no longer
recommended 4% 

No reported information on
project status 42% 

Figure 10-2. Reported implementation of all recommended water management strategy projects from 
the 2017 State Water Plan by share of total number of projects



2022 State Water Plan • Water for Texas

TEXAS WATER DEVELOPMENT BOARD

Chapter 10: Implementation and funding of the 2017 State Water Plan 144

clearly and consistently defined projects, such 
as the construction of new reservoirs, that have 
longer development timelines and more reliable 
survey responses are easier to consistently track 
across water plans and are, therefore, more easily 
assessed over time.

To better understand why some water manage-
ment strategy projects are not implemented in 
the decade in which they are needed, the plan-
ning groups are required to collect information 
regarding impediments to implementation and do 
so via surveys sent to the project sponsors. This 
is the first time the planning groups have had to 
address this legislative requirement to identify 
impediments; the 2020 decade is the only decade 
for which definitive passage of an identified 
online decade would have occurred.

Planning groups mentioned several categories 
of impediments to implementation, including 
access to funding, the anticipated online date of 
the project is further in the future, and the per-
mitting process being the most common. Other 
identified impediments included lack of a project 
sponsor, land acquisition, and water availability 
constraints. Because even technically and eco-
nomically feasible projects, especially large ones, 
require significant effort to implement, the imped-
iments reported by planning groups do not neces-
sarily indicate a project will not be implemented. 
Rather, the identified impediments indicate that 
implementation will take longer than previously 
anticipated and potentially delay the online date. 
Right-of-way acquisition is a good example of a 
process that can create significant delays, even 
for relatively straightforward projects that simply 
require conveyance pipelines.

The TWDB is limited in its ability to provide one-
to-one assessments of the extent to which proj-
ects in the previous plan were not implemented 
in the decade needed, especially beyond the first 
decade in the planning cycle. During each plan-
ning cycle, the planning groups update their water 
management strategies, including the names, 

configuration, beneficiaries, capacity, and when 
the projects are anticipated to be needed and 
fully operational. Due to these changes, including 
schedule updates, the regional and state water 
plans will rarely reflect a project not being imple-
mented in time for the recommended decade and 
would only measurably apply to projects due to 
be online in 2020 but that were not online then. 
Planning groups reported the implementation 
status of nearly 1,600 of the approximately 2,700 
water management strategies and projects in 
the 2017 State Water Plan that were due to be 
online in 2020. Of these, about 55 percent were 
reported as fully implemented, just over 21 per-
cent as partially implemented, 20 percent as not 
implemented, and almost 4 percent as no longer 
recommended.

Of the 2017 State Water Plan projects prioritized 
for funding through the SWIFT program, no 
impediments were noted in their implementa-
tion. Approximately 53 percent of the projects 
funded through SWIFT indicated 2020 as the 
decade of need and received funding for project 
phases including construction. The remaining 
47 percent of the projects received funding prior 
to their decades of need as reported in the 2017 
State Water Plan, with the vast majority having an 
online decade of 2030.

10.3 Funding of the 2017 State 
Water Plan

Since adopting the 2017 State Water Plan, the 
TWDB has closed23 on approximately $8.8 billion 
in additional financial assistance and delivered 
to project sponsors more than $6.5 billion toward 
the implementation of state water plan projects 
(Table 10-1). In addition to the SWIFT program, the 
TWDB also funded recommended water manage-
ment strategies through several other funding pro-
grams, including the Board Participation Program, 

23 The TWDB first approves a commitment for financial assis-
tance. After all appropriate reviews and requirements are met, 
funds are released at closing.
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1

C

Main Street Water Line Replacement Azle x   $1,350,000 1
2 Conservation, Water Loss Control - Boyd Boyd   x $720,000 332
3 Conservation, Water Loss Control - Dallas Dallas   x $132,000,000 5,500
4 Conservation, Water Loss Control - Everman Everman   x $3,000,000 1

5 Krum New Wells in Trinity Aquifer Greater Texoma Utility 
Authority   x $1,225,000 202

6 Gunter New Well in Trinity Aquifer (2020) Greater Texoma Utility 
Authority   x $3,415,000 320

7 Conservation, Water Loss Control - Lake 
Kiowa Special Utility District

Greater Texoma Utility 
Authority   x $2,125,000 4

8
Grayson County Water Supply Project - 
Additional Texoma Supply from Greater 
Texoma Utility Authority

Greater Texoma Utility 
Authority   x $7,155,000 97

9 Enhanced Water Loss Control and 
Conservation Program Justin x   $4,800,000 35

10 Keller Enhanced Water Loss Control and 
Conservation Program Keller x   $8,120,000 514

11 Conservation, Water Loss Control - Ladonia Ladonia   x $3,110,000 1

12 Conservation, Water Loss Control - Grayson 
County

Lake Texoma VFW 
Post 7873   x $200,000 15

13 Lower Bois d’Arc Creek Reservoir and Drinking 
Water Treatment Plant

North Texas Municipal 
Water District x   $1,476,980,000 120,665

14 Conservation, Water Loss Control - River Oaks River Oaks   x $8,000,000 750
15 Springtown New Wells in Trinity Aquifer Springtown x   $1,390,000 81

16 Increase Delivery Infrastructure from 
Fort Worth

Trophy Club Municipal 
Utility District No. 1 x   $4,635,000 7,398

17 Lake Ralph Hall Reservoir Upper Trinity Regional 
Water District x x  $209,680,000 33,604

18 Parallel Pipeline Taylor Regional Water 
Treatment Plant to Stonehill Pump Station

Upper Trinity Regional 
Water District x   $42,070,000 49,846

19 Increase Delivery Infrastructure from 
Fort Worth Westlake x   $2,100,000 6,497

20
D

Riverbend Strategy (Texarkana) Annona   x $300,000 94

21 Riverbend Strategy (Texarkana) Riverbend Water 
Resources District   x $18,000,000 67,209

22
E

Town of Anthony - Arsenic Treatment System Anthony   x $980,000 435

23 Bone Spring - Victorio Peak Aquifer Land and 
Water Rights Acquisition

El Paso Public Service 
Board x   $200,000,000 20,000

Table 10-1. 2017 State Water Plan projects funded by the TWDB by project sponsor–continued on next page

a Project name may vary from 2017 State Water Plan project name.

b Water volumes may also be associated with other projects.



2022 State Water Plan • Water for Texas

TEXAS WATER DEVELOPMENT BOARD

Chapter 10: Implementation and funding of the 2017 State Water Plan 146

M
ap

 re
fe

re
nc

e

Re
gi

on

Projecta Entity

Financial 
assistance features 

Cl
os

ed
 fu

nd
in

g 
am

ou
nt

As
so

ci
at

ed
 a

nn
ua

l w
at

er
  

su
pp

ly
 (a

cr
e-

fe
et

 p
er

 y
ea

r)b

St
at

e 
wa

te
r p

la
n 

fu
nd

in
g

Bo
ar

d 
pa

rt
ic

ip
at

io
n

Ot
he

r s
ta

te
 a

nd
 fe

de
ra

l 
fu

nd
in

g 
pr

og
ra

m
s

24

F

Voluntary Transfer from Clyde - Fort Phantom 
Hill Supplies Ballinger   x $3,393,435 1,250

25 Advanced Groundwater Treatment - Brady Brady   x $28,905,000 3,500
26 Additional Treatment - Mason Mason   x $2,659,200 2,242

27 Hickory Well Field Expansion in McCulloch 
County - San Angelo San Angelo   x $56,075,000 3,000

28

G

Brushy Creek Regional Utility Authority Water 
Treatment and Distribution Project

Brushy Creek Regional 
Utility Authority x   $32,735,000 14,562

29 Aquifer Storage and Recovery (Carrizo-Wilcox) Bryan x   $2,345,000 11,900
30 Reuse - Cleburne Cleburne   x $42,000,000 4,480

31 East Williamson County Water Project Lone Star Regional 
Water Authority   x $1,500,000 11,762

32 Water Conservation Waco x   $12,000,000 1,462

33

H

Central Harris County Regional Water 
Authority Transmission and Distribution 
Expansion

Central Harris County 
Regional Water 
Authority

x   $12,585,000 5,470

34 Houston - Northeast Water Purification 
Plant Expansion

Central Harris County 
Regional Water 
Authority

x   $35,140,000

358,447

Houston x   $294,455,000
North Fort Bend Water 
Authority x   $350,780,000

North Harris County 
Regional Water 
Authority

x   $727,060,000

West Harris County 
Regional Water 
Authority

x   $395,810,000

35 Houston - Second Source Phase I

Central Harris County 
Regional Water 
Authority

x   $12,365,000

189,396Houston x   $192,825,000
North Harris County 
Regional Water 
Authority

x   $339,990,000

36 Luce Bayou Interbasin Transfer
Central Harris County 
Regional Water 
Authority

x   $1,500,000 358,447

Table 10-1. 2017 State Water Plan projects funded by the TWDB by project sponsor–continued on next page

a Project name may vary from 2017 State Water Plan project name.

b Water volumes may also be associated with other projects.
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37

H

Groveton Well Development Groveton x $2,164,161 241

38 Municipal Conservation, County-Other, 
Austin County

New Ulm Water Supply 
Corporation x $97,060 5

39 Internal Distribution Expansion North Fort Bend Water 
Authority x   $15,110,000 76,730

40 Wastewater Reclamation for Municipal 
Irrigation

North Fort Bend Water 
Authority   x $2,421,800 504

41 West Harris County Regional Water Authority - 
Second Source Transmission

North Fort Bend Water 
Authority x   $414,485,000

176,736West Harris County 
Regional Water 
Authority

x   $345,320,000

42 North Harris County Regional Water Authority 
Internal 2020 Distribution

North Harris County 
Regional Water 
Authority

x   $242,980,000 143,360

43 Pearland Surface Water Treatment Plant 
Development Pearland   x $159,500,000 11,202

44 Municipal Conservation, Shoreacres Shoreacres   x $4,500,000 3
45 Water User Group Infrastructure Expansion Spring Valley Village x   $2,500,000 2,190
46 I Sabine River Authority Pump Station Sabine River Authority x   $75,000,000 254,395

47

K

Conservation Strategy - Smart Meters 
(Advanced Meter Infrastructure) Austin x   $26,195,000 6,105

48 Direct Reuse Strategy Austin x   $65,605,000 38,429

49 Urgent Water Loss Reduction -  
Creedmoor-Maha Water Supply Corporation

Creedmoor-Maha Water 
Supply Corporation   x $4,667,500 134

50

L

Hays-Caldwell Groundwater Project -  
Phase 1B

Alliance Regional Water 
Authority x $240,410,000 35,690

51 Local Carrizo Aquifer Development - Cotulla Cotulla   x $8,155,000 450

52 Carrizo Groundwater Supply Project Guadalupe-Blanco River 
Authority x x  $140,705,000 15,000

53 Reuse - San Marcos San Marcos   x $5,445,839 1,932

54 Expanded Carrizo for Schertz-Seguin Local 
Government Corporation

Schertz-Seguin 
Local Government 
Corporation

x x  $66,500,000 6,500

Table 10-1. 2017 State Water Plan projects funded by the TWDB by project sponsor – continued on next page

a Project name may vary from 2017 State Water Plan project name. 

b Water volumes may also be associated with other projects.
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55

M

Advanced Municipal Conservation -  
Eagle Pass Eagle Pass   x $26,975,000 208

56 Water Rights Acquisition McAllen x   $6,900,000 3,000

57 Delta Area Reverse Osmosis Water Treatment 
Plant Expansion

North Alamo Water 
Supply Corporation   x $6,976,373 1,410

58 Off-Channel Storage Facility United Irrigation 
District x   $8,100,000 2,000

59
N

Brackish Groundwater Development - Alice Alice   x $5,499,000 1,120
60 Chase Field Project Beeville x   $4,500,000 1,491
61 Seawater Desalination Corpus Christi x   $14,175,000 22,420

a Project name may vary from 2017 State Water Plan project name.

b Water volumes may also be associated with other projects.

Table 10-1. 2017 State Water Plan projects funded by the TWDB by project sponsor – continued

Intake structure at Bois d’Arc Lake; photo courtesy of North Texas Municipal Water District
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Figure 10-3. Locations of 2017 State Water Plan projects funded by the TWDB by project sponsor*
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* Numbers correspond to the map reference key in Table 10-1

Texas Water Development Fund, Economically 
Distressed Areas Program, and the Clean and 
Drinking Water State Revolving Funds.

A wide variety of water management strategies 
have received commitments for TWDB funding 
since the adoption of the 2017 State Water Plan, 
including seawater desalination, transmission 

line expansions, new water meters, acquisition of 
water rights, new groundwater wells, and aquifer 
storage and recovery projects. Funding commit-
ments, which may be larger than the estimated 
costs of those projects in the state water plan, 
were associated with several different project 
sponsors throughout Texas, including cities and 
regional water providers (Figure 10-3).



Glossary



2022 State Water Plan • Water for Texas

TEXAS WATER DEVELOPMENT BOARD

Glossary 151

Acre-foot
Volume of water needed to cover one acre to a 
depth of one foot. It equals 325,851 gallons.

Aquifer
Geologic formation that contains sufficient 
saturated permeable material to yield significant 
quantities of water to wells and springs. The 
formation could be sand, gravel, limestone, sand-
stone, or fractured igneous rocks.

Availability
Maximum amount of raw water available from a 
source during the drought of record, regardless of 
whether the supply is physically or legally avail-
able to water user groups.

Brackish water
Water containing total dissolved solids between 
1,000 and 10,000 milligrams per liter.

Capital cost
Portion of the estimated cost of a water manage-
ment strategy that includes both the direct costs 
of constructing facilities, such as materials, labor, 
and equipment, and the indirect costs associated 
with construction activities, such as engineering 
studies, legal counsel, land acquisition, contin-
gencies, environmental mitigation, interest during 
construction, and permitting.

Conjunctive use
Combined use of surface water, groundwater, 
and/or reuse sources that optimizes the benefi-
cial characteristics of each source.

County-other
Aggregation of utilities that provide less than 
an average of 100 acre-feet per year, as well as 
rural areas not served by a water utility in a given 
county.

Desalination
Process of removing salt and other dissolved 
solids from seawater or brackish water.

Desired future condition
Desired, quantified condition of groundwater 
resources (such as water levels, spring flows, or 
volumes) within a management area at one or 
more specified future times as defined by partic-
ipating groundwater conservation districts within 
a groundwater management area as part of the 
joint planning process.

Drought
Generally applied to periods of less than average 
precipitation over a certain period of time. Asso-
ciated definitions include meteorological drought 
(abnormally dry weather), agricultural drought 
(adverse impact on crop or range production), and 
hydrologic drought (below-average water content 
in aquifers and/or reservoirs).

Drought of record
The period of time when historical records indi-
cate that natural hydrological conditions provided 
the least amount of water supply.

Environmental flows
Amount of water that should remain in a stream 
or river for the benefit of the environment of the 
river, bay, and estuary, while balancing human 
needs.

Estuary
Bay or inlet, often at the mouth of a river and may 
be bounded by barrier islands, where freshwater 
and seawater mix providing for economically and 
ecologically important habitats and species and 
that also yields essential ecosystem services.

Existing water supply
Maximum amount of water that is physically 
and legally accessible from existing sources for 
immediate use by a water user group under a 
repeat of drought of record conditions.

Firm yield
Maximum water volume a reservoir can pro-
vide each year under a repeat of the drought of 
record using anticipated sedimentation rates and 
assuming that all senior water rights will be totally 
utilized and all applicable permit conditions met.



2022 State Water Plan • Water for TexasGlossary 

TEXAS WATER DEVELOPMENT BOARD

152

Groundwater availability model
Regional groundwater flow model approved by 
the TWDB executive administrator.

Groundwater management area
Geographical region of Texas designated and 
delineated by the TWDB as an area suitable for 
management of groundwater resources.

Industrial conservation
An aggregate presentation of anticipated water 
savings from conservation activities in the man-
ufacturing, mining, and electric power generation 
sectors of water use.

Infrastructure
Physical means for meeting water and waste-
water needs, such as dams, wells, conveyance 
systems, and water treatment plants.

Instream flow
Water flow and water quality regime adequate to 
maintain an ecologically sound environment in 
streams and rivers.

Interactive state water plan
TWDB website that lets water users statewide 
take an up-close look at data in the 2022 State 
Water Plan. Users can see how water needs 
change over time by showing projected water 
demands, existing water supplies, relative severity 
and projected water needs (potential shortages), 
water management strategies recommended 
to address potential shortages, and recom-
mended capital projects and their sponsors. 
2022.texasstatewaterplan.org

Interbasin transfer of surface water
Defined and governed in Texas Water Code  
§ 11.085 (relating to interbasin transfers) as the 
diverting of any state water from a river basin and 
transfer of that water to any other river basin.

Major reservoir
Reservoir having a storage capacity of 5,000 
acre-feet or more.

Major water provider
Water user group or wholesale water provider of 
particular significance to the region’s water sup-
ply as determined by the regional water planning 
group. This may include public or private entities 
that provide water for any water use category.

Modeled available groundwater
Amount of water the TWDB executive admin-
istrator determines may be produced on an 
average annual basis to achieve a desired future 
condition.

Modeled available groundwater peak factor
A percentage that is applied to a modeled avail-
able groundwater value reflecting the annual 
groundwater availability that, for planning pur-
poses, is considered temporarily available for 
pumping consistent with desired future condi-
tions. The modeled available groundwater peak 
factor is not intended as a limit to permits or as 
guaranteed approval or pre-approval of any future 
permit application.

Needs
Projected water demands in excess of existing 
water supplies for a water user group or a whole-
sale water provider.

Recharge
Water that infiltrates to the water table of an 
aquifer.

Regional water planning group
Group designated pursuant to Texas Water Code 
§ 16.053. There are 16 water planning groups in 
Texas responsible for developing regional water 
plans that are guided by statute, rules, contracts, 
members of the planning groups, and the general 
public. Each group has diverse members with 
various economic, social, and environmental 
interests in their areas.

Relevant aquifer
Aquifers or parts of aquifers for which groundwa-
ter conservation districts have defined desired 
future conditions.

https://2022.texasstatewaterplan.org
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Reuse
Use of surface water that has already been 
beneficially used under a water right or the use 
of groundwater that has already been used (for 
example, using municipal reclaimed water to 
irrigate golf courses).

Run-of-river diversion
Water right permit that allows the permit holder to 
divert water directly out of a stream or river.

Safe yield
Identified annual volume of water held in reserve 
to account for droughts worse than the drought 
of record. 

Sedimentation
Action or process of depositing sediment in a 
reservoir, usually silts, sands, or gravel.

Storage
Natural or artificial impoundment and accumu-
lation of water in surface or underground reser-
voirs, usually for later withdrawal or release.

Unmet needs
Amount of water demand that will still exceed 
the water supply after applying all recommended 
water management strategies in a regional 
water plan.

Water availability model
Numerical computer program used to determine 
the availability of surface water within each river 
basin for permitting in the state.

Water management strategy
Plan by a discrete water user group to meet 
a need for additional water, which can mean 
increasing the total water supply or maximizing 
an existing supply, including through reducing 
demands.

Water Service Boundary Viewer
Statewide public water system service area 
mapping application used to collect accurate 
retail water service boundaries to better estimate 
and project utility population for the regional 
water plans and the state water plan. The Viewer 

also helps in estimating the rural population not 
served by a system and strives to provide the 
most up-to-date and best data available on the 
service areas for all community public water sys-
tems within Texas. www3.twdb.texas.gov/apps/
waterserviceboundaries

Water user group
Identified user or group of users for which water 
demands and existing water supplies have been 
identified and analyzed and plans have been 
developed to meet water needs. These include: 
privately-owned utilities that provide an average 
of more than 100 acre-feet per year for municipal 
use for all owned water systems; water systems 
serving institutions or facilities owned by the 
state or federal government that provide more 
than 100 acre-feet per year for municipal use; 
all other retail public utilities that provide more 
than 100 acre-feet per year for municipal use; 
collective reporting units or groups of retail public 
utilities that have a common association and 
are requested for inclusion by the regional water 
planning group; municipal and domestic water 
use, referred to as county-other; and non-munici-
pal water use, including manufacturing, irrigation, 
steam-electric power generation, mining, and 
livestock watering for each county or portion of a 
county in a regional water planning area.

Wholesale water provider
Person or entity, including river authorities and 
irrigation districts, that delivers or sells water 
wholesale (treated or raw) to water user groups 
or other wholesale water providers or that the 
regional water planning group expects or rec-
ommends to deliver or sell water wholesale 
to water user groups or other wholesale water 
providers during the period covered by the plan. 
The regional water planning groups identify the 
wholesale water providers within each region to 
be evaluated for plan development.

https://www3.twdb.texas.gov/apps/waterserviceboundaries
https://www3.twdb.texas.gov/apps/waterserviceboundaries
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Appendix A Background on Texas’ water planning history, 
institutions, and laws

A.1 Texas water planning, 
1904–1957

While formal statewide water planning did not 
begin until the 1950s, the Texas Legislature began 
assigning responsibility for managing and devel-
oping the state’s water resources in the early 
20th century. A series of devastating droughts 
and floods in the early 1900s magnified the need 
for water management. In 1904, a constitutional 
amendment was adopted authorizing the first 
public development of water resources (Figure 
A-1). The legislature authorized the creation of 
drainage districts in 1905; the Texas Board of 
Water Engineers in 1913; conservation and recla-
mation districts (later known as river authorities) 
in 1917; freshwater supply districts in 1919; and 
water control and improvement districts in 1925.

The creation of the Texas Board of Water Engi-
neers, a predecessor agency to both the Texas 
Water Development Board and the Texas Commis-
sion on Environmental Quality, played a significant 
role in the early history of water management in 
the state. The major duties of the Board of Water 
Engineers were to approve plans for developing 
irrigation and water supply districts, issue water 
right permits for storing and diverting water, 
and plan for storing and using floodwater. Later, 
the legislature authorized the agency to define 
and designate groundwater aquifers; establish 
underground water conservation districts; con-
duct groundwater and surface water studies; and 
approve federal projects, including those con-
structed by the U.S. Army Corps of Engineers.

In 1949, Lyndon Johnson, then a U.S. Senator, 
wrote to the U.S. Secretary of the Interior request-
ing federal assistance to help guide Texas in 
achieving “a comprehensive water program that 
will take into account the needs of the people 
of my state.” The U.S. Bureau of Reclamation 

responded by publishing “Water Supply and the 
Texas Economy: An Appraisal of the Texas Water 
Problem” (USBR, 1953). The report divided the 
state into four planning regions and evaluated 
existing and projected municipal and industrial 
water requirements up to the year 2000. The 
study recommended that Texas consider forming 
a permanent water planning agency to guide state 
water policy going forward.

In the 1950s, Texas experienced its worst drought 
in recorded history. The drought began in 1950 
and by the end of 1956, all but one of Texas’ 254 
counties were classified as disaster areas. The 
drought ended in 1957 with massive rains that 
resulted in the flooding of every major river and 
tributary in the state. This drought represents the 
driest seven-year period in the state’s recorded 
history and is still considered the statewide 
“drought of record” upon which state and regional 
water supply planning in Texas is based.

The drought of the 1950s was unique in that 
most Texans felt the impacts of water scarcity at 
some point. Small and large cities alike faced dire 
situations. By the fall of 1952, the City of Dallas 
faced a severe water shortage and prohibited all 
but necessary household use of water. In 1953, 
28 municipalities were forced to use emergency 
sources of water supply, 77 were rationing water, 
and 8 resorted to hauling in water from neigh-
boring towns or rural wells. The development 
of additional water infrastructure during the 
drought reduced the number of communities 
with shortages during later years of the drought, 
but many municipalities continued to be forced 
to haul in water before it was over (TBWE, 1959). 
The drought also had significant impacts to 
agriculture and livestock production and led tens 
of thousands of Texans to resettle from farms 
to cities. All told, the drought of the 1950s cost 
the state hundreds of millions of dollars and was 



2022 State Water Plan • Water for TexasAppendices 

TEXAS WATER DEVELOPMENT BOARD

156

1904
A constitutional amendment 
authorized the first public 
development of water 
resources. 

The Texas Supreme Court 
adopted the rule of capture 
for groundwater.

1913
The Texas 
Legislature 
adopted laws 
for irrigation 
and created the 
Board of Water 
Engineers.

1917
Senate Joint Resolution 12 created 
conservation and reclamation 
districts, later known as river 
authorities, and declared the 
preservation and conservation of 
Texas natural resources as public 
rights and duties.

1949
The Texas 
Groundwater 
Act provided 
for under-
ground water 
conservation 
districts.

1951
The first groundwater 
conservation district, 
the High Plains 
Underground 
Conservation District 
No. 1, was created.

1950s
Texas experienced its 
worst drought in recorded 
history from 1950 to 1957. 
Most water supply 
planning in Texas is based 
on this statewide “drought 
of record.”

1961
The first state water plan 
was published, projecting 
the 1980 municipal, 
agricultural, and industrial 
water requirements and 
providing a plan to meet 
them. 

1984
The TWDB 
published a state 
water plan 
identifying and 
planning for 
needs through 
2030.

1990
The TWDB published a 
state water plan that 
emphasized improved 
overall management 
of existing and future 
water infrastructure 
systems.

1992
The TWDB 
published a state 
water plan 
formatted as an 
amendment to 
the more detailed 
1990 plan. 

1993
Following the        
                    decision, 
the legislature created 
the Edwards Aquifer 
Authority to regulate 
withdrawals from the 
aquifer.

1997
Senate Bill 1 created 16 RWPGs, updated 
the laws relating to priority GMAs, and 
identified GCDs as the preferred method 
of groundwater management. The 
TWDB, TPWD, and TCEQ produced the 
first state water plan that organized 
the state into 16 regions.

2002
The TWDB 
produced 
the first 
state water 
plan based 
on regional 
planning.

2005
The Texas Legislature 
established a requirement that 
groundwater conservation 
districts within 16 groundwater 
management areas conduct 
joint planning and establish 
desired future conditions.

2012
The TWDB 
produced a 
state water 
plan.

2013
House Bills 4 and 1025 created 
the State Water Implementation 
Fund for Texas (SWIFT) and the 
State Water Implementation 
Revenue Fund for Texas 
(SWIRFT) to fund state water 
plan projects.      

2017
The TWDB 
produced a 
state water 
plan and 
accompanying 
interactive 
website.

2019
House Bill 807 created 
the Interregional 
Planning Council to 
report planning 
process improvements 
to the TWDB.

Pre-State Water Plan Era

Centralized Water Planning Era

2001
Senate Bill 2 made significant amend-
ments to regional water planning, 
established the Water Infrastructure 
Fund, directed the TWDB to delineate 
groundwater management areas, and 
empowered TCEQ to recommend 
groundwater conservation districts.

Regionalized Water Planning Era

1957
The Texas Legislature created the TWDB, and 
voters authorized $200 million in bonds for 
water project loans.  

The Water Planning Act created the Texas Water 
Resources Planning Division of the Board of 
Water Engineers, which was assigned the 
responsibility of water supply planning.

1968
The Water Rights Adjudication Act 
consolidated all previously held surface 
water rights into a unified system of 
“certificates of adjudication.”

The TWDB published a state water plan 
identifying and planning for needs 
through 2030.

2007
Senate Bill 3 established a 
stakeholder process to develop 
environmental flow standards 
for Texas’ major river basins and 
bay systems. The TWDB 
produced a state water plan.

Texas Water Planning Timeline, 1904–2019
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RWPG=regional water planning group, GMA=groundwater management area, GCD=groundwater conservation district, TPWD=Texas Parks and Wildlife 
Department, TCEQ=Texas Commission on Environmental Quality

Figure A-1. Texas water planning timeline
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followed by floods that caused an additional $120 
million in damages (TBWE, 1958).

A.2 State water planning, 
1957–1997

The Texas Legislature responded to the drought 
of record by establishing the Texas Water 
Resources Committee in 1953 to survey the 
state’s water problems (UTIPA, 1955). As a result 
of the committee’s recommendations, the legisla-
ture passed a resolution authorizing $200 million 
in state bonds to fund water supply projects and 
created the Texas Water Development Board 
(TWDB) to administer funds from the bond sale. 
In a special legislative session called by Governor 
Price Daniel, the legislature passed the Water 
Planning Act of 1957, which created the Texas 
Water Resources Planning Division of the Board 
of Water Engineers and assigned it the responsi-
bility of statewide water supply planning. Texas 
voters subsequently approved a constitutional 
amendment authorizing the TWDB to administer 
a $200 million water development fund to help 
communities develop water supplies.

In June of 1960, Governor Daniel called a meet-
ing in Austin to request that the Board of Water 
Engineers prepare a planning report with recom-
mended projects to meet the projected municipal 
and industrial water requirements of the state in 
1980. Work quickly began on statewide studies to 
develop the first state water plan. The first plan, A 
Plan for Meeting the 1980 Water Requirements of 
Texas, was published in 1961. The plan described 
historical and present uses of surface water and 
groundwater by municipalities, industries, and irri-
gated agriculture; summarized the development 
of reservoirs; projected the 1980 municipal and 
industrial requirements of each area of the state; 
provided a plan for how to meet those require-
ments by river basin; and discussed how the plan 

could be implemented. The 1961 plan recom-
mended 45 new reservoirs. During this era, reser-
voirs reigned supreme in water resource manage-
ment, providing water supply, flood control, and 
electricity, as well as recreational opportunities.

In 1962, the Board of Water Engineers was reorga-
nized, renamed the Texas Water Commission, and 
given specific responsibilities for water planning 
by the 57th Texas Legislature. The Texas Legisla-
ture again restructured the state water agencies 
in 1965 and transferred water resource planning 
functions to the TWDB and renamed the Texas 
Water Commission to the Texas Water Rights 
Commission.

Later plans were developed by the state and 
adopted in 1968, 1984, 1990, 1992, and 1997. Each 
of these plans recognized the state’s steady pop-
ulation growth and the need to develop additional 
water supplies. Earlier plans placed more reli-
ance on the federal government, while later plans 
developed at the state level increasingly empha-
sized the importance of conservation and natural 
resource protection. For example, the 1968 State 
Water Plan recommended the federal government 
continue to fund feasibility studies on importing 
surplus water from the Mississippi River (a later 
study determined that this proposed idea was not 
economically feasible). Less than 20 years later, 
the 1984 State Water Plan was the first to address 
water quality, water conservation, water use effi-
ciency, and environmental water needs.

The first three plans were organized by river 
basin, but the 1990 State Water Plan projected 
water demand, supply, and facility needs for eight 
regions in the state. The 1997 State Water Plan—
developed by the TWDB in coordination with the 
Texas Parks and Wildlife Department and the 
Texas Commission on Environmental Quality—
was the first to organize the state into 16 water 
planning regions.
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A.3 Regional and state water 
planning, 1997–present

Drought conditions in the mid-1990s spurred 
action in Texas water planning efforts, just as 
in the 1950s. In 1996, Texas suffered an intense 
10-month drought. Reservoirs and aquifer levels 
declined sharply, and farmers suffered wide-
spread crop failure, with estimated economic 
losses in the billions of dollars. Some cities had 
to ration water for several months, and others ran 
out of water entirely.

The drought of 1996 was short-lived, but its con-
sequences were severe enough to remind Texans 
of the importance of water planning to ensure 
dependable water supplies. When the legisla-
ture convened in 1997, Lieutenant Governor Bob 
Bullock declared water the primary issue for the 
75th Legislative Session. After lengthy debate and 
numerous amendments, the Texas Legislature 
passed Senate Bill 1 to improve the development 
and management of water resources in the state. 
Among other provisions relating to water sup-
plies, financial assistance, data collection and dis-
semination, the bill established the regional water 
planning process, which directed state water 
planning to begin at the local (regional) level.

Senate Bill 1 outlined a new planning process in 
which every five years, local and regional stake-
holders would develop consensus-driven regional 
plans for how to meet their water needs during 
times of drought. The TWDB would then develop 
a comprehensive state plan based on the regional 
water plans. The legislation also specified that 
the TWDB could only provide financial assistance 
for water supply projects if they were consistent 
with the regional water plans and the state water 
plan. The same provision also applied to the 
Texas Commission on Environmental Quality’s 
granting of water right permits. The 2022 State 
Water Plan is the fifth plan completed under the 
Senate Bill 1 planning process and comprises the 
16 regional water plans due to the TWDB January 
5, 2021.

A.4 State and federal water supply 
institutions

Although the TWDB is the state’s designated 
water planning agency, several state and federal 
agencies in Texas are responsible for managing 
water resources and participate in the regional 
planning process. The Texas Parks and Wildlife 
Department, Texas Department of Agriculture, 
and Texas State Soil and Water Conservation 
Board all have non-voting representatives on 
each regional water planning group. The Texas 
Parks and Wildlife Department, Texas Depart-
ment of Agriculture, and Texas Commission on 
Environmental Quality are also directly involved 
in developing population and water demand 
projections and are consulted in developing and 
amending rules governing the planning process. 
The water-related responsibilities of these agen-
cies, along with other state and federal entities 
that indirectly participate in the regional water 
planning process, are described in the following 
sections.

State entities
The TWDB is the state’s primary water science, 
planning, and financing agency and is led by 
three appointed Board members. It supports the 
development of the 16 regional water plans and 
is responsible for developing a state water plan 
every five years. The TWDB provides financial 
assistance to local governments for projects 
that support water supply, wastewater treatment, 
flood mitigation, and agricultural water conser-
vation. The TWDB also collects data annually 
through the Water Use Survey, Water Loss Audit, 
and Water Conservation Plan Annual Reports. The 
TWDB provides scientific information on state 
water resources by collecting data, developing 
models, and conducting studies of surface water 
and groundwater availability and quality, all of 
which undergirds the state water planning pro-
cess. The TWDB uses and shares this information 
through a variety of avenues, including overseeing 
the joint planning process carried out by ground-
water management areas and providing technical 
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support to both the environmental flows process 
and the regional water planning process. The 
TWDB also participates in many committees and 
serves as a member of the Water Conservation 
Advisory Council, Drought Preparedness Council, 
and the Emergency Drinking Water Task Force, to 
name a few. The TWDB houses the Texas Natural 
Resources Information System (TNRIS), which 
provides high-quality historic and current geospa-
tial data products. The Deputy Executive Admin-
istrator of TNRIS acts as the state’s Geographic 
Information Officer.

The State Parks Board, originally created in 1923, 
was later merged with other state entities and 
renamed the Texas Parks and Wildlife Depart-
ment. Today the agency, led by nine commission-
ers appointed by the governor, is primarily respon-
sible for conserving, protecting, and enhancing 
the state’s fish and wildlife resources. It main-
tains a system of public lands, including state 
parks, historic sites, fish hatcheries, and wildlife 
management areas; regulates and enforces com-
mercial and recreational fishing, hunting, boating, 
and nongame laws; and monitors, conserves, and 
enhances aquatic and wildlife habitats. It reviews 
and makes recommendations to minimize or 
avoid impacts on fish and wildlife resources 
resulting from water projects. Additionally, the 
Texas Parks and Wildlife Department works 
with stakeholders participating in regional water 
planning and the environmental flows process, 
as well as with regulatory agencies to protect and 
enhance water quality and to ensure adequate 
environmental flows for rivers and estuaries.

In 1992, to make natural resource protection more 
efficient, the legislature consolidated several 
programs into one large environmental agency 
now known as the Texas Commission on Envi-
ronmental Quality. The Texas Commission on 
Environmental Quality, led by three commission-
ers appointed by the governor, is the environ-
mental regulatory agency for the state. Focusing 
on water quality and quantity through various 
state and federal programs, the Commission 

issues permits for the treatment and discharge of 
industrial and domestic wastewater and storm-
water; reviews plans and specifications for public 
water systems; and conducts assessments of 
surface water and groundwater quality. The Texas 
Commission on Environmental Quality regulates 
retail water and sewer utilities and administers 
a portion of the Nonpoint Source Management 
Program. In addition, it administers the surface 
water rights permitting program and maintains 
the water availability modeling programs that are 
the basis for the state’s water rights permitting 
and water supply planning efforts (see Section 
A.5). It also administers a dam safety program, 
delineates and designates priority groundwater 
management areas, creates some groundwater 
conservation districts, and enforces the require-
ments of groundwater management planning. It 
regulates public drinking water systems, is the 
primary agency for enforcing the federal Safe 
Drinking Water Act, provides support to the envi-
ronmental flows process, and adopts rules for 
environmental flow standards.

The Texas Department of Agriculture, estab-
lished by the Texas Legislature in 1907, is led 
by the Texas Commissioner of Agriculture, an 
elected official of the state. It supports protection 
of agricultural crops and livestock from harmful 
pests and diseases; facilitates trade and mar-
ket development for agricultural commodities; 
provides financial assistance to farmers and 
ranchers; and administers consumer protection, 
economic development, infrastructure grants to 
rural communities, and healthy living programs.

The Public Utility Commission of Texas, estab-
lished in 1975, is led by three commissioners 
appointed by the governor and regulates the 
state’s electric, telecommunication, and water 
and sewer utilities. In 2013, the Texas Legislature 
transferred the economic regulation of water and 
sewer utilities from the Texas Commission on 
Environmental Quality to the Public Utility Com-
mission. The agency regulates water and sewer 
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rates and services, Certificates of Convenience 
and Necessity, and sales, transfers, and mergers.

Created in 1939, the Texas State Soil and Water 
Conservation Board, led by seven board mem-
bers composed of two governor appointees and 
five elected officials, administers Texas’ soil and 
water conservation laws and coordinates conser-
vation and nonpoint source pollution abatement 
programs. It also administers water quality and 
water supply enhancement programs and main-
tains flood control structures across the state.

First authorized by the legislature in 1917, river 
authorities are assigned the conservation and 
reclamation of the state’s natural resources, 
including the development and management of 
water. They generally operate on utility revenues 
generated from supplying energy, water, waste-
water, and other community services. There are 
16 river authorities in Texas (Figure A-2), along 
with similar special law districts authorized by 
the legislature.

The formation of groundwater conservation 
districts was first authorized by the legislature in 
1949 to manage and protect groundwater at the 
local level. Groundwater conservation districts 
are governed by a local board of directors, which 
develops a management plan for the district with 
technical support from the TWDB, the Texas Com-
mission on Environmental Quality, and other state 
agencies. Because most groundwater conserva-
tion districts are based on county lines and do 
not manage an entire aquifer, one aquifer may be 
managed by several groundwater districts. Each 
district must plan with the other districts within 
their common groundwater management areas 
to determine the desired future conditions of the 
relevant aquifers within the groundwater manage-
ment areas. As of 2020, there are 98 confirmed 
groundwater conservation districts (excluding the 
two subsidence districts and the Edwards Aquifer 
Authority) located partially or fully within 176 of 
254 Texas counties (Figure A-3). A map of these 
districts may also be found on the TWDB website.

Other entities at the regional and local levels of 
government construct, operate, and maintain 
water supply and wastewater infrastructure. 
These include municipalities; water supply, 
irrigation, and municipal utility districts; flood 
and drainage districts; subsidence districts; 
and nonprofit water supply and sewer service 
corporations.

Federal agencies
Federal civil works projects played a major role 
in the early development of the state’s water 
resources (TBWE, 1958). Historically, Texas relied 
heavily on federal funds to finance water devel-
opment projects, with local commitments used 
to repay a portion of the costs. Federal agen-
cies, such as the Soil Conservation Service, the 
U.S. Bureau of Reclamation, and the U.S. Army 
Corps of Engineers, constructed several surface 
water reservoirs in Texas. These reservoirs were 
built for the primary purpose of flood control but 
provide a large portion of the state’s current water 
supply. The pace of federal spending on reservoir 
construction has declined considerably since the 
1960s, and current federal policy recognizes a 
declining federal interest in the long-term man-
agement of water supplies.

Several federal agencies are responsible for 
managing the nation’s water resources. The U.S. 
Army Corps of Engineers investigates, develops, 
and maintains the nation’s water and related 
environmental resources. Historically, the U.S. 
Army Corps of Engineers has been responsible 
for flood protection, dam safety, and the planning 
and construction of water projects, including 
reservoirs. Pursuant to the Clean Water Act and 
the Rivers and Harbors Act, the U.S. Army Corps 
of Engineers operates a program that regulates 
construction and other work in the nation’s 
waterways.

Within the U.S. Department of the Interior, 
the U.S. Geological Survey conducts natural 
resources studies and collects water-related data, 
and the U.S. Bureau of Reclamation conducts 
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Figure A-2. Locations of river authorities and regional water planning area boundaries

water resource planning studies and manages 
water resources primarily in the western United 
States. The U.S. Fish and Wildlife Service, also 
part of the Department of the Interior, protects 

fish and wildlife resources through various 
programs and carries out provisions of the 
Endangered Species Act.
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Figure A-3. Locations of groundwater conservation districts and regional water planning area boundaries
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53. Menard County UWCD
54. Mesa UWCD
55. Mesquite GCD
56. Mid-East Texas GCD
57. Middle Pecos GCD
58. Middle Trinity GCD
59. Neches & Trinity Valleys GCD
60. North Plains GCD
61. North Texas GCD
62. Northern Trinity GCD
63. Panhandle GCD

64. Panola County GCD
65. Pecan Valley GCD
66. Permian Basin UWCD
67. Pineywoods GCD

69. Plum Creek CD
70. Post Oak Savannah GCD
71. Prairielands GCD
72. Presidio County UWCD
73. Real-Edwards CRD

68. Plateau UWCSD

51. McMullen GCD
52. Medina County GCD

49. Lost Pines GCD
50. Lower Trinity GCD

80. San Patricio County GCD
81. Sandy Land UWCD
82. Santa Rita UWCD

83. Saratoga UWCD
84. South Plains UWCD
85. Southeast Texas GCD
86. Southern Trinity GCD
87. Southwestern Travis County GCD
88. Starr County GCD

75. Red Sands GCD
74. Red River GCD

76. Reeves County GCD
77. Refugio GCD
78. Rolling Plains GCD
79. Rusk County GCD

95. Uvalde County UWCD
96. Victoria County GCD
97. Wes-Tex GCD
98. Wintergarden GCD
Edwards Aquifer Authority

Fort Bend Subsidence District
Harris-Galveston Subsidence District

89. Sterling County UWCD
90. Sutton County UWCD
91. Terrell County GCD
92. Texana GCD
93. Trinity Glen Rose GCD
94. Upper Trinity GCD

26. Garza County UWCD
27. Gateway GCD
28. Glasscock GCD
29. Goliad County GCD
30. Gonzales County UWCD
31. Guadalupe County GCD

32. Hays Trinity GCD
33. Headwaters GCD
34. Hemphill County UWCD
35. Hickory UWCD No. 1
36. High Plains UWCD No.1
37. Hill Country UWCD
38. Hudspeth County UWCD No. 1
39. Irion County WCD
40. Jeff Davis County UWCD
41. Kenedy County GCD
42. Kimble County GCD
43. Kinney County GCD
44. Lipan-Kickapoo WCD
45. Live Oak UWCD
46. Llano Estacado UWCD
47. Lone Star GCD
48. Lone Wolf GCD

24. Evergreen UWCD
25. Fayette County GCD

2. Barton Springs/Edwards Aquifer CD
3. Bee GCD
4. Blanco-Pedernales GCD
5. Bluebonnet GCD
6. Brazoria County GCD
7. Brazos Valley GCD
8. Brewster County GCD
9. Brush Country GCD
10. Calhoun County GCD
11. Central Texas GCD
12. Clear Fork GCD
13. Clearwater UWCD
14. Coastal Bend GCD
15. Coastal Plains GCD
16. Coke County UWCD
17. Colorado County GCD
18. Comal Trinity GCD
19. Corpus Christi ASRCD
20. Cow Creek GCD
21. Crockett County GCD
22. Culberson County GCD
23. Duval County GCD

Regional water planning areas
County boundaries
1. Bandera County RAGD

ASRCD = Aquifer Storage & Recovery Conservation District
CD = Conservation District
CRD = Conservation & Reclamation District
GCD = Groundwater Conservation District
RAGD = River Authority & Groundwater District
UWCSD = Underground Water Conservation & Supply District
UWCD = Underground Water Conservation District
WCD = Water Conservation District
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The Natural Resources Conservation Service, 
part of the U.S. Department of Agriculture and 
successor to the Soil Conservation Service, imple-
ments soil conservation programs and works at 
the local level through conservation planning and 
assistance programs. The U.S. Environmental 
Protection Agency regulates and funds federal 
water quality, solid waste, drinking water, and 
other programs pursuant to the Clean Water Act, 
Safe Drinking Water Act, and other federal laws 
and regulations. The International Boundary 
and Water Commission manages the waters 
of the Rio Grande between the United States 
and Mexico.

A.5 Management of water in Texas

Texas water law divides water into several cat-
egories for the purpose of regulation. Different 
rules apply to surface water and groundwater, 
determining who is entitled to use the water, in 
what amount, and for what purpose. This system 
stems from Spanish and English common laws, 
the laws of other western states, and state and 
federal case law and legislation. The following 
sections briefly describe how the state manages 
surface water and groundwater resources, water 
quality, drinking water, and interstate waters, 
all important considerations when planning 
for drought.

Surface water
In Texas, all surface water is held in trust by the 
state, which grants permission to use the water 
to different groups and individuals. Texas recog-
nizes two basic doctrines of surface water rights: 
the riparian doctrine and the prior appropriation 
doctrine. Under the riparian doctrine, landowners 
whose property is adjacent to a river or stream 
have the right to make reasonable use of the 
water. The riparian doctrine was introduced in 
Texas more than 200 years ago with the first 
Spanish settlers. In 1840, the state adopted the 
common law of England, which included a some-
what different version of the riparian doctrine 

(Templer, 2011). In response to the scarcity of 
water in the western United States, Texas began 
to recognize the need for a prior appropriation 
system (Kaiser, n.d.). The prior appropriation sys-
tem, first adopted by Texas in 1895, has evolved 
into the modern system used today. Landowners 
who live on many of the water bodies in the state 
are allowed to divert and use water for domestic 
and livestock purposes, but these are some of the 
last riparian rights still in place.

In 1913, the legislature extended the prior appro-
priation system to the entire state. It also estab-
lished the Texas Board of Water Engineers, the 
agency that had original jurisdiction over all appli-
cations for appropriated water. Because different 
laws governed the use of surface waters at differ-
ent times in Texas history, claims to water rights 
often conflicted with one another. In 1967, as a 
result of these historic conflicts, the state began 
to resolve claims for water rights. A “certificate of 
adjudication” was issued for each approved claim, 
limiting riparian and other unrecorded rights to 
a specific quantity of water. The certificate also 
assigned a priority date to each claim, with some 
dates going back to the time of the first Spanish 
settlements (TCEQ, 2009).

The adjudication of surface water rights gave the 
state the potential for more efficient management 
of surface waters (Templer, 2011). With only a 
few exceptions, surface water users today need a 
permit in the form of an appropriated water right 
from the Texas Commission on Environmental 
Quality. The prior appropriation system recog-
nizes the “priority doctrine,” which gives superior 
rights to those who first used the water, often 
known as “first in time, first in right.” In most of 
the state, water rights are prioritized only by the 
date assigned to them and not by the purpose for 
which the water will be used. Only water stored 
in Falcon and Amistad reservoirs in the middle 
and lower Rio Grande Basin is prioritized by the 
purpose of its use, with municipal and industrial 
rights having priority over irrigation rights during 
times of drought.
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When issuing a new water right, the Texas Com-
mission on Environmental Quality assigns a prior-
ity date, specifies the volume of water that can be 
used each year, and may allow users to divert or 
impound the water. Water rights do not guarantee 
that water will be available, but they are consid-
ered property interests that may be bought, sold, 
or leased. The agency also grants term permits 
and temporary permits, which do not have priority 
dates and are not considered property rights. The 
water rights system works hand-in-hand with the 
regional water planning process; the Texas Com-
mission on Environmental Quality may not issue 
a new water right unless it addresses a water 
supply need that is consistent with the regional 
water plans and the state water plan.

Texas relies on the honor system in most parts of 
the state to protect water rights during times of 
drought. But in some areas, the Texas Commis-
sion on Environmental Quality has appointed a 
watermaster to oversee and continuously moni-
tor streamflows, reservoir levels, and water use. 
There are three watermasters in Texas: the Rio 
Grande Watermaster, who coordinates releases 
from the Amistad and Falcon reservoir system; 
the Brazos Watermaster, who serves the middle 
and lower portions of the Brazos River Basin; and 
the South Texas Watermaster, who serves the 
Nueces, San Antonio, Guadalupe, and Lavaca 
river and coastal basins. The South Texas Water-
master also serves as the Concho Watermaster, 
overseeing the Concho River and its tributaries in 
the Colorado River Basin.

Groundwater
Groundwater in Texas is managed differently than 
surface water. Historically, Texas has followed 
the English common law rule that landowners 
have the right to capture or remove all the water 
that can be captured from beneath their land. In 
part, the rule was adopted because the science 
of quantifying and tracking the movement of 
groundwater was so poorly developed at the time 
that it would have been practically impossible to 
administer any set of legal rules to govern its use. 

A 1904 case and later court rulings established 
that landowners, with few exceptions, may pump 
as much water as they choose without liability. 
Today, Texas is the only western state that contin-
ues to follow the rule of capture.

In 1949, in an attempt to balance landowner 
interests with limited groundwater resources, 
the legislature authorized the creation of ground-
water conservation districts to manage ground-
water locally. Although the science of ground-
water is much better developed (the TWDB has 
groundwater availability models for all the major 
aquifers and most of the minor aquifers in the 
state), groundwater is still governed by the rule of 
capture, unless under the authority of a ground-
water conservation district. Senate Bill 1 in 1997 
reaffirmed state policy that groundwater conser-
vation districts are the state’s preferred method 
of groundwater management.

Groundwater conservation districts can be cre-
ated by four possible methods: (1) action of the 
Texas Legislature, (2) petition by property owners, 
(3) initiation by the Texas Commission on Envi-
ronmental Quality, or (4) addition of territory to an 
existing district. Districts may regulate both the 
location and production of wells, with certain vol-
untary and mandatory exemptions. They are also 
required to adopt management plans that include 
goals to provide the most efficient use of ground-
water. The goals must also address drought, 
other natural resource issues, and adopted 
desired future conditions. The management plan 
must include estimates of modeled available 
groundwater based on desired future conditions 
and must address water supply needs and water 
management strategies in the state water plan.

Texas groundwater law continues to evolve 
through recent court cases and ongoing litiga-
tion. It is unclear exactly how these recent cases 
will affect the broad scope of groundwater law 
as appeals are decided and new litigation is 
introduced.
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The TWDB and the Texas Commission on Envi-
ronmental Quality are the primary state agencies 
involved in supporting groundwater conservation 
districts to implement groundwater manage-
ment plan requirements. Along with determining 
values for modeled available groundwater based 
on desired future conditions of the aquifer, the 
TWDB provides technical and financial support to 
districts, reviews and administratively approves 
management plans, performs groundwater avail-
ability and water-use studies, and is responsible 
for the delineation and designation of groundwa-
ter management areas.

In 2015, the 84th Texas Legislature passed House 
Bill 30, directing the TWDB to conduct studies 
to identify and designate local or regional brack-
ish groundwater production zones in areas of 
the state with moderate to high availability and 
productivity of brackish groundwater. To date, the 
TWDB has designated a total of 31 such brackish 
groundwater production zones that meet statu-
tory criteria. In 2019, the 86th Texas Legislature 
passed House Bill 722, creating a framework for 
groundwater conservation districts to establish 
permitting rules for producing brackish ground-
water from the TWDB-designated brackish 
groundwater production zones for municipal 
drinking water projects or electric generation 
projects. The statute further directed the TWDB 
to conduct technical reviews of operating permit 
applications submitted to groundwater conser-
vation districts and, when requested by a district, 
investigate the impacts of brackish groundwater 
production as described in the annual reports of 
the permitted production.

The Texas Commission on Environmental Quality 
provides technical assistance to districts and is 
responsible for enforcing the adoption, approval, 
and implementation of management plans. The 
agency also evaluates designated priority ground-
water management areas—areas that are expe-
riencing or are expected to experience critical 
groundwater problems within 50 years, including 
shortages of surface water or groundwater, 

land subsidence resulting from groundwater 
withdrawal, and contamination of groundwater 
supplies.

Seawater (Gulf of Mexico)
The diversion, treatment, and use of marine 
seawater, as well as the discharge of the treated 
water and associated waste, is permitted by the 
Texas Commission on Environmental Quality. 
State-sponsored studies for seawater desali-
nation plants were initiated in the 2000s, and in 
2015 the 84th Texas Legislature passed House 
Bill 2031, directing the development of seawater 
desalination permitting rules in Chapter 18 of the 
Texas Water Code. The overall goal of the bill was 
to streamline and expedite the regulatory and 
permitting processes associated with seawater 
desalination. In addition, the Texas Parks and 
Wildlife Department and General Land Office have 
identified zones for both the diversion of marine 
seawater and discharge of the desalination waste, 
which are only applicable when using the Texas 
Commission on Environmental Quality expedited 
permitting process for seawater desalination. 
No zones are located within the state’s bays and 
estuaries. The map of zones is available at the 
General Land Office Coastal Resource Manage-
ment Viewer (cgis.glo.texas.gov/rmc/index.html).

Surface water quality
The Texas Commission on Environmental Qual-
ity is charged with managing the quality of the 

Galveston Island, Texas

https://cgis.glo.texas.gov/rmc/index.html
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state’s surface water. Guided by the federal Clean 
Water Act and state law and regulations, the 
agency classifies water bodies and sets water 
quality standards. Water quality standards con-
sist of two parts: the purposes for which surface 
water will be used (aquatic life, contact recreation, 
water supply, or fish consumption) and criteria 
to determine if the use is being supported. Water 
quality data is gathered regularly to monitor the 
condition of the state’s surface waters and to 
determine if standards are being met. Through 
the Texas Clean Rivers Program, the Texas Com-
mission on Environmental Quality works in part-
nership with state, regional, and federal entities to 
coordinate water quality monitoring, assessment, 
and stakeholder participation to improve the qual-
ity of surface water within each river basin.

Every two years, Texas submits a report to the 
U.S. Environmental Protection Agency that lists 
the status of all the waters in the state and iden-

tifies those not meeting water quality standards. 
When water bodies do not meet standards, the 
Texas Commission on Environmental Quality may 
develop a restoration plan, evaluate the appro-
priateness of the standard, or collect more data 
and information. For water bodies with significant 
impairments, the agency must develop a scien-
tific allocation called a “total maximum daily load” 
to determine the maximum amount of a pollutant 
that a water body can receive from all sources, 
including point and nonpoint sources, and still 
maintain water quality standards set for its use.

Drinking water
The Texas Commission on Environmental Quality 
is also responsible for protecting the quality and 
safety of drinking water through primary and sec-
ondary standards. In accordance with the federal 
Safe Drinking Water Act and state law and regu-
lations, primary drinking water standards protect 
public health by limiting the levels of certain  

Trinity Bay, Texas
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contaminants, and secondary drinking water 
quality standards address taste, color, and odor. 
Public drinking water systems must comply with 
certain construction and operational standards, 
and they must continually monitor water quality 
and file regular reports with the Texas Commis-
sion on Environmental Quality.

Interstate waters
Texas is a member of five interstate river com-
pacts with neighboring states to manage the Rio 
Grande, Pecos, Canadian, Sabine, and Red rivers. 
The compacts, as ratified by the legislature of 
each participating state and the U.S. Congress, 
represent agreements that establish how water 
should be allocated. Each compact is adminis-
tered by a commission of state representatives 
and, in some cases, a representative of the fed-
eral government appointed by the president. Com-
pact commissions protect states’ rights and work 
to prevent and resolve any disputes over water. 
The compact commissions are authorized to plan 
for river operations, monitor activities affecting 
water quantity and quality, and engage in water 
accounting and rulemaking. To administer the 
five compacts in Texas, the Texas Commission 
on Environmental Quality provides administrative 
and technical support to each commission and 
maintains databases of river flows, diversions, 
and other information.

A.6 Key water planning statute 
and administrative rules

Texas Water Code §§ 16.012, 16.051, 16.052, 
16.053, 16.054, and 16.055.

31 Texas Administrative Code Chapters 355, 356, 
357, and 358.
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Appendix B Water availability and existing supplies

B.1 Surface water

As discussed in Chapter 5, hydrologic variances 
from the use of firm yield determined by the 
default water availability model (WAM Run 3) 
may be justified for drought planning purposes. 
For example, in regions where droughts are more 
frequent, it is reasonable to plan with a more 
conservative measure of reliability, such as a one- 
to two-year safe yield, because some reservoirs 
in more arid regions of the state have extended 
periods between filling.

Of the 16 planning regions, six requested and 
were authorized to use safe yield for the surface 
water availability analysis in their plan develop-
ment. Authorization was granted based upon 
assurances and evidence that the resulting 
estimates of alternative water availability are 
reasonable for drought planning purposes and 
will reflect conditions expected in the event of 
near-term, actual drought conditions. Additionally, 
planning groups must also report the standard 
firm yield value. These authorizations are summa-

rized in Table B-1. For presentation purposes, only 
approved safe yield hydrologic variance assump-
tions for reservoir sources are summarized. Run-
of-river sources also have hydrologic variance 
assumptions approved, and the specifics may be 
reviewed (along with reservoir variance assump-
tions) in Chapter 3 or the associated appendix in 
each regional water plan.

Beyond the use of safe yield, other authorized 
surface water variances included

•	 extension of the hydrology beyond the water 
availability model period of record (Regions A, 
B, C, F, G, H, K, N, and O);

•	 modifications to water availability models to 
more accurately reflect operational or contract 
agreements, subordination agreements, correct 
known errors in the models, or remove can-
celed water rights (all regions); and

•	 modifications to a water availability model to 
utilize return flows (Regions C, D, G, H, J, K, M, 
and O).

Playa lake in the Texas Panhandle
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Table B-1. Summary of safe yield hydrologic variances used in the 2022 State Water Plan

River 
basin

Reservoir 
source

Region(s) 
utilizing 
reservoir 

as 
current 
source

Region(s)
utilizing 
reservoir 
as future 
source 

Safe yield 
additional 

period 
assumption 

(years)

2020 
Firm yield 
(ac-ft/yr)

2020 
Safe yield 
(ac-ft/yr)

Percent 
difference 
between 
firm and 

safe yield 
availability 

2020

2070 
Firm yield 
(ac-ft/yr)

2070
Safe yield 
(ac-ft/yr)

Percent 
difference 
between 
firm and 

safe yield 
availability 

2070

Brazos
Cisco Lake/
Reservoir  G None 1 1,300 1,075 -17 1,300 1,075 -17

Brazos
Daniel Lake/
Reservoir  G None 1 250 175 -30 225 150 -33

Brazos

Fort Phantom 
Hill Lake/
Reservoir  G None 2 7,500 4,800 -36 6,900 3,600 -48

Brazos

Graham/
Eddleman 
Lake/Reservoir  B; C; G None 1 1,800 1,275 -29 1,125 675 -40

Brazos
Hubbard Creek 
Lake/Reservoir  G  G 2 26,900 20,000 -26 26,300 19,500 -26

Brazos
McCarty Lake/
Reservoir  G None 1 100 75 -25 0 0 0

Brazos
Millers Creek 
Lake/Reservoir  B; G None 1 125 75 -40 0 0 0

Brazos
Palo Pinto 
Lake/Reservoir  C; G  C; G 0.5 9,800 7,800 -20 8,950 7,100 -21

Brazos
Stamford 
Lake/Reservoir  G None 1 4,400 2,600 -41 4,050 2,200 -46

Canadian
Meredith Lake/
Reservoir  A; O  A 1 28,221 24,669 -13 28,326 24,501 -14

Colorado
Brownwood 
Lake/Reservoir  F; G; K  F 1 24,000 18,900 -21 23,100 18,200 -21

Colorado

O.H. Ivie Lake/
Reservoir Non-
System Portion  F; G  F; G 1 18,314 16,065 -12 15,536 13,491 -13

Nueces

Corpus Christi-
Choke Canyon 
Lake/Reservoir 
System  N  N 1 173,154 111,560 -36 168,239 100,560 -40

Red
Greenbelt 
Lake/Reservoir  A; B None 1 3,964 3,112 -22 3,276 2,256 -31

Red

Kemp-
Diversion 
Lake/Reservoir 
System  B None 1 44,000 29,000 -34 22,800 14,500 -36

Red

Little Wichita 
River Lake/
Reservoir 
System  B  B 1 31,770 16,900 -47 28,960 11,000 -62

Red

Olney-Cooper 
Lake/Reservoir 
System  B; G None 1 268 194 -28 229 130 -43

Red
Santa Rosa 
Lake/Reservoir  B None 1 3,075 50 -98 3,075 50 -98

Rio 
Grande

Red Bluff Lake/
Reservoir  F None 1 38,630 30,050 -22 38,220 29,700 -22

Trinity
Amon G. Carter 
Lake/Reservoir  B None 1 1,689 1,270 -25 1,185 830 -30

Trinity

TRWD Lake/
Reservoir 
System  C; D; G  C; D; G; I 1 517,349 451,094 -13 500,647 412,135 -18

ac-ft/yr = acre-feet per year
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Table B-2. Annual surface water availability by river and coastal basin (acre-feet)

Surface water 
basin 2020 2030 2040 2050 2060 2070

Percent 
change

Brazos 1,457,019 1,452,479 1,447,935 1,443,413 1,438,849 1,433,608 -2
Brazos-
Colorado 21,299 21,299 21,299 21,299 21,299 21,299 0
Canadian 41,802 41,726 41,651 41,576 41,500 41,425 -1
Colorado 956,710 954,837 952,913 951,091 949,178 947,235 -1
Colorado-
Lavaca 4,852 4,852 4,852 4,852 4,852 4,852 0
Cypress 294,482 293,908 289,372 286,966 283,557 280,417 -5
Guadalupe 179,887 179,743 179,599 179,454 179,310 179,166 0
Lavaca 79,710 79,710 79,710 79,710 79,710 79,710 0
Lavaca-
Guadalupe 297 297 297 297 297 297 0
Neches 2,342,466 2,340,310 2,338,353 2,336,570 2,334,215 2,330,521 -1
Neches-Trinity 90,555 90,555 90,555 90,555 90,555 90,555 0
Nueces 121,519 119,619 117,419 115,219 113,019 110,519 -9
Nueces-Rio 
Grande 8,807 8,807 8,807 8,807 8,807 8,807 0
Red 314,001 309,737 306,050 302,376 298,705 292,707 -7
Rio Grande 1,235,141 1,234,865 1,234,588 1,234,312 1,234,035 1,233,759 0
Sabine 2,013,544 2,009,131 2,003,908 1,999,215 1,994,420 1,989,632 -1
Sabine-
Louisiana 343 343 343 343 343 343 0
San Antonio 52,984 52,984 52,984 52,984 52,984 52,984 0
San Antonio-
Nueces 993 993 993 993 993 993 0
San Jacinto 269,297 265,297 261,497 257,597 252,997 244,997 -9
San 
Jacinto-Brazos 38,827 38,827 38,827 38,827 38,827 38,827 0
Sulphur 463,523 450,321 436,374 422,875 409,425 395,669 -15
Trinity 2,674,184 2,648,707 2,634,977 2,563,513 2,543,176 2,521,365 -6
Trinity-San 
Jacinto 5,537 5,537 5,537 5,537 5,537 5,537 0
Texas 12,667,779 12,604,884 12,548,840 12,438,381 12,376,590 12,305,224 -3
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Table B-3. Annual surface water existing supplies by river and coastal basin (acre-feet) 

Surface water 
basin 2020 2030 2040 2050 2060 2070

Percent 
change

Brazos 1,028,398 1,027,522 1,027,471 1,024,880 1,021,226 1,016,537 -1
Brazos-
Colorado 18,146 18,146 18,146 18,146 18,146 18,146 0
Canadian 37,884 37,851 37,818 37,784 37,750 37,716 0
Colorado 850,792 849,674 848,806 846,861 847,167 845,952 -1
Colorado-
Lavaca 4,289 4,289 4,289 4,289 4,289 4,289 0
Cypress 188,035 183,161 182,029 181,321 180,470 179,575 -5
Guadalupe 172,627 169,329 166,256 166,874 169,350 169,365 -2
Lavaca 78,055 78,136 78,136 78,136 78,136 78,136 0
Lavaca-
Guadalupe 297 297 297 297 297 297 0
Neches 495,915 500,538 503,810 506,896 510,377 514,747 4
Neches-Trinity 88,962 88,962 88,962 88,962 88,962 88,962 0
Nueces 118,408 116,486 114,285 112,076 109,878 107,379 -9
Nueces-Rio 
Grande 926 926 926 926 926 926 0
Red 170,041 166,889 164,581 162,546 160,859 154,978 -9
Rio Grande 943,633 944,086 941,201 941,050 941,819 941,943 0
Sabine 591,377 573,717 573,540 573,113 572,665 576,570 -3
Sabine-
Louisiana 343 343 343 343 343 343 0
San Antonio 52,444 52,445 52,445 52,446 52,455 52,455 0
San Antonio-
Nueces 444 444 444 444 444 444 0
San Jacinto 187,038 187,816 188,218 187,201 187,441 187,646 0
San 
Jacinto-Brazos 35,989 35,989 35,989 35,989 35,989 35,989 0
Sulphur 121,575 121,149 121,323 121,616 121,803 121,938 0
Trinity 2,041,046 2,019,985 1,998,152 1,978,278 1,960,409 1,940,465 -5
Trinity-San 
Jacinto 5,537 5,537 5,537 5,537 5,537 5,537 0
Texasa 7,232,201 7,183,717 7,153,004 7,126,011 7,106,738 7,080,335 -2

a Does not reflect some portions of existing supplies that are associated with purely saline water sources such as untreated seawater.
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B.2 Groundwater

As discussed in Chapter 5, the joint groundwater 
planning process is the basis for most groundwa-
ter availability in this plan. Desired future condi-
tions for this plan were adopted by March 2018; 
however, the majority were adopted in 2016 and 
2017. Desired future conditions by groundwater 
management area are available on the TWDB 
website: www.twdb.texas.gov/groundwater/dfc/
2016jointplanning.asp.

The modeled available groundwater peak factor 
option discussed in Chapter 5 was utilized for this 
state water plan by Regions G and H. A modest 
modeled available groundwater reallocation was 
also approved for use by Region F, which allowed 
for the reallocation of modeled available ground-
water values across river basins within a county.

During development of this state water plan, the 
reasonableness of the desired future condition 
adopted in 2016 for the Gulf Coast Aquifer in the 
Lone Star Groundwater Conservation District 
was challenged and determined to be no longer 
reasonable. Due to this decision, the modeled 
available groundwater volume used in this plan 
for Montgomery County is based on the desired 
future condition adopted in 2010.

Based on a policy recommendation in the 2017 
State Water Plan, the timing of adopting desired 
future conditions was revised by House Bill 2215 
from the 85th Legislative Session to set a statu-
tory deadline for adopting desired future condi-
tions and to better synchronize the joint planning 
and regional water planning cycles. For the 2026 
regional water plans and 2027 State Water Plan, 
modeled available groundwater values will be 
based on desired future conditions in effect as 

of January 5, 2022. Where available during devel-
opment of the 2027 State Water Plan, modeled 
available groundwater values will be utilized in 
developing draft irrigation demand projections 
in counties in which the total groundwater avail-
ability over the planning period is projected to be 
less than the groundwater portion of the baseline 
water demand projections (see Chapter 4 for 
methodological details). Steps in the groundwater 
joint planning process are outlined on the follow-
ing flowchart: www.twdb.texas.gov/groundwater/
docs/DFCFlowchart_May2020.pdf.

Texas windmill at sunrise

http://www.twdb.texas.gov/groundwater/docs/DFCFlowchart_May2020.pdf
http://www.twdb.texas.gov/groundwater/docs/DFCFlowchart_May2020.pdf
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Table B-4. Annual groundwater availability by aquifer (acre-feet) – continued on next page

Aquifer 2020 2030 2040 2050 2060 2070
Percent 
change

Austin Chalk 5,704 5,704 5,704 5,704 5,704 5,704 0
Blaine 85,832 82,524 82,719 82,524 82,719 82,524 -4
Blossom 2,273 2,273 2,273 2,273 2,273 2,273 0
Bone Spring-
Victorio Peak 101,400 101,400 101,400 101,400 101,400 101,400 0
Brazos River 
Alluvium 283,054 278,495 277,929 277,731 277,625 277,558 -2
Buda Limestone 758 758 758 758 758 758 0
Capitan Reef 
Complex 44,410 44,410 44,410 44,410 44,410 44,410 0
Carrizo-Wilcox 1,214,959 1,185,373 1,189,014 1,207,269 1,205,152 1,204,940 -1
Cross Timbers 13,127 13,127 13,127 13,127 13,127 13,127 0
Dockum 342,240 346,708 337,468 325,948 312,528 312,427 -9
Edwards 
(Balcones Fault 
Zone) 320,285 320,285 320,285 320,285 320,285 320,285 0
Edwards-Trinity 
(Plateau)/Pecos 
Valleya 420,915 420,915 420,915 420,915 420,915 420,915 0
Edwards-Trinity 
(Plateau) 7,390 7,390 7,390 7,390 7,390 7,390 0
Edwards-Trinity 
(Plateau)/Pecos 
Valley/Trinitya 479,060 479,060 479,060 479,060 479,060 479,060 0
Ellenburger-San 
Saba 41,141 41,095 41,141 41,095 41,141 41,095 0
Frio River Alluvium 2,145 2,145 2,145 2,145 2,145 2,145 0
Gulf Coast 1,998,403 1,880,722 1,826,411 1,874,886 1,919,628 1,947,314 -3
Hickory 56,572 56,554 56,572 56,554 56,572 56,554 0
Hueco-Mesilla 
Bolsons 480,000 480,000 480,000 480,000 480,000 480,000 0
Igneous 11,713 11,713 11,712 11,709 11,709 11,708 0
Leona Gravel 31,402 31,402 31,402 31,402 31,402 31,402 0
Lipan 46,539 46,539 46,539 46,539 46,539 46,539 0
Marathon 7,327 7,327 7,327 7,327 7,327 7,327 0
Marble Falls 10,443 10,415 10,443 10,415 10,443 10,415 0
Nacatoch 15,652 15,651 15,672 16,027 16,506 17,211 10
Navasota River 
Alluvium 2,216 2,216 2,216 2,216 2,216 2,216 0
Nueces River 
Alluvium 3,574 3,574 3,574 3,574 3,574 3,574 0
Ogallala/Edwards-
Trinity (High 
Plains)a 3,115,814 2,086,599 1,534,371 1,246,995 1,092,489 1,002,728 -68
Ogallala/Rita 
Blancaa 804,584 576,367 452,421 332,470 221,287 221,287 -73
Ogallala 2,804,827 2,717,750 2,529,481 2,322,725 2,118,890 2,118,657 -25

a Noted aquifer combinations reflect specific groundwater management policy decisions based on aquifer properties. In these cases, 
the modeled available groundwater and existing supply values have likewise been developed to honor these aquifer combinations.
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Aquifer 2020 2030 2040 2050 2060 2070
Percent 
change

Other 258,668 258,668 258,668 258,668 258,668 258,668 0
Pecos Valley 150 150 150 150 150 150 0
Queen City 276,339 273,543 272,856 272,408 271,562 270,669 -2
Rustler 11,183 11,183 11,183 11,183 11,183 11,183 0
San Bernard River 
Alluvium 520 520 520 520 520 520 0
San Jacinto River 
Alluvium 1,450 1,450 1,450 1,450 1,450 1,450 0
San Marcos River 
Alluvium 271 271 271 271 271 271 0
Seymour 219,785 196,032 199,985 203,240 205,495 211,223 -4
Sparta 30,710 33,049 35,487 37,505 37,426 37,348 22
Trinity 385,697 384,923 385,302 384,288 384,924 384,243 0
Trinity River 
Alluvium 3,913 3,913 3,913 3,913 3,913 3,913 0
West Texas 
Bolsons 80,603 80,402 80,111 79,907 79,661 79,424 -2
Woodbine 30,656 30,575 30,656 30,575 30,656 30,575 0
Yegua-Jackson 113,891 111,921 111,909 111,823 111,287 111,287 -2
Texas 14,167,595 12,645,091 11,726,340 11,170,774 10,732,380 10,673,867 -25

Table B-4. Annual groundwater availability by aquifer (acre-feet) – continued
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Table B-5. Annual groundwater existing supplies by aquifer (acre-feet) – continued on next page

Aquifer 2020 2030 2040 2050 2060 2070
Percent 
change

Austin Chalk 3,618 3,618 3,618 3,618 3,618 3,618 0
Blaine 30,692 30,793 30,807 30,831 30,873 30,931 1
Blossom 723 723 722 722 722 722 0
Bone Spring-
Victorio Peak 68,642 68,642 68,642 68,642 68,642 68,642 0
Brazos River 
Alluvium 148,920 145,718 145,392 145,303 145,262 145,239 -3
Buda Limestone 50 50 114 168 229 289 478
Capitan Reef 
Complex 13,629 13,629 8,104 8,104 8,104 8,104 -41
Carrizo-Wilcox 672,841 681,209 687,886 693,615 694,922 694,693 3
Cross Timbers 9,184 9,348 8,201 7,808 7,812 7,820 -15
Dockum 67,779 67,183 66,880 66,805 66,873 66,816 -1
Edwards 
(Balcones Fault 
Zone) 265,040 265,281 265,854 266,261 266,442 266,618 1
Edwards-Trinity 
(Plateau)/Pecos 
Valleya 175,622 168,286 172,014 170,072 167,656 164,760 -6
Edwards-Trinity 
(Plateau) 3,857 3,857 3,857 3,857 3,857 3,857 0
Edwards-Trinity 
(Plateau)/Pecos 
Valley/Trinitya 227,299 228,437 221,056 211,168 205,130 204,366 -10
Ellenburger-San 
Saba 21,386 21,349 20,476 19,938 19,492 19,175 -10
Frio River Alluvium 609 609 609 609 609 609 0
Gulf Coast 1,395,614 1,251,219 1,179,114 1,202,922 1,227,311 1,252,253 -10
Hickory 28,708 28,164 27,070 26,421 25,917 25,508 -11
Hueco-Mesilla 
Bolsons 167,028 167,028 167,028 167,028 167,028 167,028 0
Igneous 8,756 8,756 8,756 8,756 8,756 8,756 0
Leona Gravel 9,854 10,086 10,236 10,412 10,634 10,877 10
Lipan 45,696 45,703 45,702 45,702 45,701 45,701 0
Marathon 566 566 566 566 566 566 0
Marble Falls 1,826 1,826 1,826 1,826 1,826 1,826 0
Nacatoch 6,637 6,670 6,661 6,580 6,501 6,485 -2
Navasota River 
Alluvium 58 58 58 58 58 58 0
Nueces River 
Alluvium 13 13 13 13 13 13 0
Ogallala/Edwards-
Trinity (High 
Plains)a 2,877,633 1,995,757 1,466,426 1,180,748 1,025,520 933,924 -68

a Noted aquifer combinations reflect specific groundwater management policy decisions based on aquifer properties. In these cases, 
the modeled available groundwater and existing supply values have likewise been developed to honor these aquifer combinations
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Aquifer 2020 2030 2040 2050 2060 2070
Percent 
change

Ogallala/Rita 
Blancaa 626,332 432,477 337,860 252,457 176,937 177,993 -72
Ogallala 1,266,282 1,223,996 1,156,231 1,047,358 943,288 945,346 -25
Other 178,613 178,741 178,389 177,794 177,362 177,139 -1
Pecos Valley 150 150 150 150 150 150 0
Queen City 29,053 29,758 30,181 30,350 30,422 30,551 5
Rustler 4,719 4,719 4,719 4,719 4,719 4,719 0
San Bernard River 
Alluvium - - - - - - na
San Jacinto River 
Alluvium - - - - - - na
San Marcos River 
Alluvium - - - - - - na
Seymour 179,391 170,041 170,638 172,210 173,061 170,176 -5
Sparta 19,058 20,218 20,414 20,527 20,655 20,806 9
Trinity 266,544 264,284 263,868 264,586 266,517 268,473 1
Trinity River 
Alluvium - - - - - - na
West Texas 
Bolsons 43,620 43,620 43,620 43,620 43,620 43,620 0
Woodbine 21,740 21,221 21,224 21,206 21,210 21,202 -3
Yegua-Jackson 23,862 23,898 23,865 23,883 23,560 23,619 -1
Texas 8,911,644 7,637,701 6,868,847 6,407,413 6,091,575 6,023,048 -32

a Noted aquifer combinations reflect specific groundwater management policy decisions based on aquifer properties. In these cases, 
the modeled available groundwater and existing supply values have likewise been developed to honor these aquifer combinations

na = not applicable

Table B-5. Annual groundwater existing supplies by aquifer (acre-feet) – continued
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Appendix C Annual water needs by region and water use 
category
Table C-1. Annual water needs by region and water use category (acre-feet) – continued on next page

Region
Water use 
category 2020 2030 2040 2050 2060 2070

A
Irrigation 146,064 381,557 385,041 351,667 309,784 310,602 
Manufacturing 1,008 2,585 4,015 6,932 9,372 9,684 
Municipal 1,387 9,961 21,873 35,686 49,380 58,136 

A total  148,459 394,103 410,929 394,285 368,536 378,422 

B

Irrigation 21,165 22,979 24,793 26,606 28,419 30,233 
Manufacturing 0 0 0 0 13 145 
Mining 1,616 678 556 201 137 137 
Municipal 263 532 1,298 2,135 3,149 6,028 
Steam-electric 1,701 2,303 2,905 3,506 4,109 4,713 

B total  24,745 26,492 29,552 32,448 35,827 41,256 

C

Irrigation 4,584 4,654 4,712 4,757 5,042 5,395 
Livestock 478 478 478 478 478 478 
Manufacturing 402 5,350 9,072 12,148 14,601 17,532 
Mining 11,005 11,350 12,545 14,852 17,334 21,425 
Municipal 42,659 274,237 489,855 723,029 963,130 1,217,573 
Steam-electric 6,824 10,569 12,957 14,233 15,195 16,023 

C total  65,952 306,638 529,619 769,497 1,015,780 1,278,426 

D

Irrigation 13,188 13,206 13,208 13,209 13,211 13,213 
Livestock 14,542 14,552 14,540 14,455 14,477 14,491 
Manufacturing 2,914 5,578 5,455 5,465 5,735 5,865 
Mining 2,390 2,278 1,916 1,534 1,224 1,039 
Municipal 17,488 20,418 24,510 30,368 38,414 49,331 
Steam-electric 30,066 30,866 31,766 32,566 32,814 33,083 

D total  80,588 86,898 91,395 97,597 105,875 117,022 

E

Irrigation 46,737 46,737 52,262 52,262 52,262 52,262 
Manufacturing 0 860 860 860 860 860 
Mining 2,530 3,223 3,840 4,407 5,038 5,796 
Municipal 4,102 8,061 11,815 24,605 38,953 52,666 
Steam-electric 7,260 7,260 7,260 7,260 7,260 7,260 

E total  60,629 66,141 76,037 89,394 104,373 118,844 

F

Irrigation 13,529 17,957 19,544 21,240 24,585 27,060 
Livestock 9 17 25 39 50 60 
Manufacturing 951 1,065 1,108 1,327 1,527 1,710 
Mining 21,261 21,357 17,834 12,088 7,677 5,407 
Municipal 14,048 18,792 23,899 33,706 44,212 55,512 
Steam-electric 12,794 12,678 12,678 12,800 12,923 13,039 

F total  62,592 71,866 75,088 81,200 90,974 102,788 
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Region
Water use 
category 2020 2030 2040 2050 2060 2070

G

Irrigation 75,658 81,687 76,700 75,374 76,180 78,660 
Manufacturing 1,024 3,458 3,088 2,718 2,379 1,916 
Mining 30,305 31,798 28,925 29,692 30,753 33,008 
Municipal 31,099 65,413 109,496 163,766 221,873 290,966 
Steam-electric 72,721 72,816 72,912 73,008 73,104 73,200 

G total  210,807 255,172 291,121 344,558 404,289 477,750 

H

Irrigation 84,455 84,455 84,455 84,455 84,455 84,538 
Livestock 1,259 1,642 1,898 1,898 1,898 1,906 
Manufacturing 32,615 63,357 64,445 65,239 64,442 63,506 
Mining 3,293 4,193 4,004 4,024 4,228 4,565 
Municipal 18,532 246,828 418,544 506,533 609,134 723,653 
Steam-electric 4,968 4,968 4,968 4,968 4,968 4,968 

H total  145,122 405,443 578,314 667,117 769,125 883,136 

I

Irrigation 526 526 526 526 556 576 
Livestock 23,708 26,613 30,128 34,381 39,483 40,666 
Manufacturing 102,587 145,222 145,206 145,188 145,171 145,155 
Mining 8,413 5,281 903 468 308 207 
Municipal 501 877 2,551 5,832 10,120 15,540 
Steam-electric 3,494 3,494 3,494 3,494 3,494 3,494 

I total  139,229 182,013 182,808 189,889 199,132 205,638 

J

Irrigation 75 75 75 75 75 75 
Livestock 357 357 357 357 357 357 
Mining 221 281 294 259 229 210 
Municipal 5,082 5,735 6,366 7,016 7,641 8,607 

J total  5,735 6,448 7,092 7,707 8,302 9,249 

K

Irrigation 254,364 239,922 225,869 212,193 198,886 185,938 
Manufacturing 0 40 40 40 40 40 
Mining 2,677 6,937 8,264 7,708 5,472 6,860 
Municipal 4,927 13,378 34,037 50,170 72,550 105,401 
Steam-electric 20,546 20,546 20,546 20,546 20,546 20,546 

K total  282,514 280,823 288,756 290,657 297,494 318,785 

L

Irrigation 131,184 131,915 134,104 136,099 137,596 140,812 
Manufacturing 10,427 12,940 13,041 13,073 13,073 13,073 
Mining 15,921 16,809 15,105 12,334 10,454 9,180 
Municipal 24,468 48,817 83,667 121,804 167,216 216,255 
Steam-electric 21,707 21,707 21,707 21,707 21,707 21,707 

L total  203,707 232,188 267,624 305,017 350,046 401,027 

M

Irrigation 888,896 843,532 798,075 753,082 707,399 662,060 
Manufacturing 632 851 851 851 851 851 
Mining 6,662 6,007 4,834 4,386 4,566 5,318 
Municipal 35,487 69,080 117,113 174,131 235,515 296,472 
Steam-electric 5,217 5,028 4,928 4,928 4,928 4,928 

M total  936,894 924,498 925,801 937,378 953,259 969,629 

Table C-1. Annual water needs by region and water use category (acre-feet) – continued on next page
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Region
Water use 
category 2020 2030 2040 2050 2060 2070

N

Irrigation 1,283 1,474 1,474 1,474 1,474 1,474 
Manufacturing 1,479 16,617 21,509 25,741 30,222 34,441 
Mining 2,203 2,430 2,327 2,185 2,158 2,216 
Municipal 10,235 10,571 10,769 10,931 11,107 11,233 

N total  15,200 31,092 36,079 40,331 44,961 49,364 

O

Irrigation 705,992 1,440,091 1,450,917 1,446,461 1,445,719 1,445,026 
Livestock 112 122 844 2,041 3,689 5,442 
Manufacturing 5,454 6,482 6,482 6,482 6,482 6,482 
Mining 10,118 10,503 9,517 8,145 6,908 6,016 
Municipal 4,345 9,345 15,418 21,861 30,062 36,931 

O total  726,021 1,466,543 1,483,178 1,484,990 1,492,860 1,499,897 
P Irrigation 8,067 8,067 8,067 8,067 8,067 8,067 

P total  8,067 8,067 8,067 8,067 8,067 8,067 

Texas

Irrigation 2,395,767 3,318,834 3,279,822 3,187,547 3,093,710 3,045,991 
Livestock 40,465 43,781 48,270 53,649 60,432 63,400 
Manufacturing 159,493 264,405 275,172 286,064 294,768 301,260 
Mining 118,615 123,125 110,864 102,283 96,486 101,384 
Municipal 214,623 802,045 1,371,211 1,911,573 2,502,456 3,144,304 
Steam-electric 187,298 192,235 196,121 199,016 201,048 202,961 

Texas total  3,116,261 4,744,425 5,281,460 5,740,132 6,248,900 6,859,300 

Table C-1. Annual water needs by region and water use category (acre-feet) – continued
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Appendix D Socioeconomic impact regional summary 
and dashboards 
The TWDB assists the regional water planning 
groups in evaluating the social and economic 
impacts of not meeting identified water needs for 
a single year drought of record. The TWDB calcu-
lated all estimates using a variety of data sources 
and tools, including the use of a region-specific 
Impact for Planning Analysis model. This appen-
dix presents regional summaries of socioeco-
nomic impact reports for all regions.

The regional water plan impact estimates pre-
sented in Table D-1 and the online dashboards 
vary from the results included in Chapter 6. This 
is primarily due to a difference in the quantity 
of water needs used to estimate the impacts. 

Table D-1. Socioeconomic impact regional summary – continued on next page

Region Impact measures 2020 2030 2040 2050 2060 2070
A Income losses (millions)* $80 $432 $867 $2,262 $3,225 $3,511 
A Job losses 770 4,380 9,535 23,417 33,968 37,964

A
Tax losses on production and 
imports (millions)* $4 $23 $58 $171 $249 $272 

A Population losses 141 804 1,751 4,299 6,236 6,970
B Income losses (millions)* $1,423 $505 $460 $320 $284 $339 
B Job losses 5,249 1,703 1,460 863 699 1,316

B
Tax losses on production and 
imports (millions)* $164 $51 $43 $23 $16 $19 

B Population losses 964 313 268 158 128 242
C Income losses (millions)* $3,505 $8,361 $16,791 $27,127 $37,499 $48,071 
C Job losses 20,437 73,315 158,102 260,573 366,762 472,979

C
Tax losses on production and 
imports (millions)* $279 $582 $1,123 $1,777 $2,461 $3,221 

C Population losses 3,752 13,461 29,027 47,841 67,338 86,839
D Income losses (millions)* $5,868 $7,000 $6,602 $6,211 $6,068 $6,148 
D Job losses 46,069 57,405 55,266 54,160 56,434 59,710

D
Tax losses on production and 
imports (millions)* $445 $548 $500 $454 $440 $450 

D Population losses 8,458 10,540 10,147 9,944 10,361 10,963
E Income losses (millions)* $883 $1,143 $1,287 $1,386 $1,538 $1,753 
E Job losses 3,635 5,443 6,606 7,592 9,422 11,989

E
Tax losses on production and 
imports (millions)* $58 $80 $93 $103 $118 $139 

E Population losses 667 999 1,213 1,394 1,730 2,201

The results presented here and included in the 
regional water plans and online dashboards were 
from the analysis conducted in September 2019 
to allow for public comment in the draft regional 
plans. The final regional water plans included 
updated water need estimates, and the statewide 
impact estimates included in Chapter 6 were 
performed based upon the final needs data in 
November 2020.   

Full socioeconomic impact reports for all 16 
planning regions are available on the TWDB web-
site, www.twdb.texas.gov/waterplanning/data/
analysis/index.asp.

* Year 2018 dollars, rounded.

http://www.twdb.texas.gov/waterplanning/data/analysis/index.asp
http://www.twdb.texas.gov/waterplanning/data/analysis/index.asp
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Region Impact measures 2020 2030 2040 2050 2060 2070
F Income losses (millions)* $19,624 $19,720 $17,058 $13,443 $7,750 $6,356 
F Job losses 98,208 100,186 88,685 71,444 43,995 38,833

F
Tax losses on production and 
imports (millions)* $2,644 $2,647 $2,266 $1,749 $937 $725 

F Population losses 18,031 18,394 16,283 13,117 8,078 7,130
G Income losses (millions)* $13,299 $15,465 $13,353 $12,695 $12,154 $12,080 
G Job losses 65,131 86,060 80,693 86,373 91,113 98,141

G
Tax losses on production and 
imports (millions)* $967 $1,152 $932 $836 $749 $712 

G Population losses 11,958 15,801 14,815 15,858 16,728 18,019
H Income losses (millions)* $4,600 $8,521 $10,313 $11,301 $12,437 $13,784 
H Job losses 28,805 66,183 95,862 110,604 127,869 148,164

H
Tax losses on production and 
imports (millions)* $507 $815 $944 $1,021 $1,115 $1,226 

H Population losses 5,289 12,151 17,600 20,307 23,477 27,203
I Income losses (millions)* $9,314 $6,786 $3,515 $3,651 $3,892 $3,920 
I Job losses 68,468 57,221 42,058 45,480 50,164 51,585

I
Tax losses on production and 
imports (millions)* $1,061 $704 $248 $242 $243 $239 

I Population losses 12,571 10,506 7,722 8,350 9,210 9,471
J Income losses (millions)* $233 $298 $316 $289 $268 $257 
J Job losses 2,272 2,597 2,780 2,850 2,935 3,064

J
Tax losses on production and 
imports (millions)* $26 $33 $35 $32 $29 $28 

J Population losses 417 477 510 523 539 563
K Income losses (millions)* $1,282 $1,363 $1,702 $1,986 $2,168 $2,609 
K Job losses 5,018 6,859 12,154 16,898 21,398 27,413

K
Tax losses on production and 
imports (millions)* $73 $49 $67 $93 $117 $151 

K Population losses 921 1,259 2,231 3,102 3,929 5,033
L Income losses (millions)* $16,571 $17,246 $14,600 $11,679 $9,674 $9,384 
L Job losses 100,514 107,453 96,710 86,976 85,393 94,978

L
Tax losses on production and 
imports (millions)* $1,775 $1,794 $1,433 $1,032 $740 $663 

L Population losses 18,454 19,728 17,756 15,969 15,678 17,438
M Income losses (millions)* $8,004 $7,273 $6,468 $6,523 $6,581 $7,355 
M Job losses 56,165 61,242 66,154 76,308 87,917 104,162

M
Tax losses on production and 
imports (millions)* $771 $650 $538 $531 $522 $600 

M Population losses 10,312 11,244 12,146 14,010 16,142 19,124
N Income losses (millions)* $732 $1,930 $3,178 $4,662 $5,998 $6,914 
N Job losses 5,955 13,686 22,208 32,324 41,429 47,613

N
Tax losses on production and 
imports (millions)* $80 $170 $259 $366 $462 $529 

N Population losses 1,093 2,513 4,077 5,935 7,606 8,742
O Income losses (millions)* $12,745 $15,091 $14,621 $14,075 $13,806 $13,596 

* Year 2018 dollars, rounded.

Table D-1. Socioeconomic impact regional summary – continued on next page
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Region Impact measures 2020 2030 2040 2050 2060 2070
O Job losses 91,473 112,867 112,166 112,158 114,484 115,546

O
Tax losses on production and 
imports (millions)* $1,076 $1,221 $1,171 $1,109 $1,076 $1,051 

O Population losses 16,794 20,722 20,594 20,592 21,019 21,214
P Income losses (millions)* $2 $2 $2 $2 $2 $1 
P Job losses 39 37 35 33 32 30

P
Tax losses on production and 
imports (millions)* $0 $0 $0 $0 $0 $0 

P Population losses 7 7 6 6 6 5

* Year 2018 dollars, rounded.

Interactive dashboards

The detailed socioeconomic impact data behind 
the summaries included in Chapter 6 are pro-
vided at the region and county level and can be 
explored via the TWDB’s new, interactive dash-
boards (Figure D-1) at www.twdb.texas.gov/
waterplanning/data/analysis/index.asp. The 
dashboards display water demands and needs, 
as well as potential social and economic impacts 
of not meeting water needs in the 2021 regional 
water plans.

Table D-1. Socioeconomic impact regional summary – continued

http://www.twdb.texas.gov/waterplanning/data/analysis/index.asp
http://www.twdb.texas.gov/waterplanning/data/analysis/index.asp
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Figure D-1. Interactive dashboards
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