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EXECUTIVE SUMMARY
ES.1

WATER PLANNING IN TEXAS

The Texas Water Development Board (TWDB) is charged with preparing a comprehensive and flexible
long-term plan for the development, conservation, and management of the state’s water resources.
Historically, the state water plan (SWP) had been prepared by the TWDB with input from other state and
local agencies and the public. Senate Bill 1 (SB1) that was enacted in 1997 by the 75th Legislature
established a “bottom up” approach whereby SWPs are based on regional water plans (RWPs) prepared
and adopted by the 16 appointed Regional Water Planning Groups (RWPGs). SB1 states that the purpose
of regional water planning is the following:
“ … provide for the orderly development, management, and conservation of water resources and
preparation for and response to drought conditions in order 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 that particular region.”
SB1 also provides that future regulatory and financing decisions of the Texas Commission on
Environmental Quality (TCEQ) and the TWDB be consistent with the current SWP. In 2013, House Bill 4
(HB4) was enacted, which lends greater weight to the SWP by committing an additional funding pool to
implementing projects recommended in the plan by way of the State Water Implementation Fund for
Texas (SWIFT).
Each RWPG member is appointed to serve without pay; the group represents a range of stakeholders
and acts as the decision-making body for the regional water planning effort. The Rio Grande RWPG
(Region M) members are listed in Table ES-1. The Lower Rio Grande Valley Development Council
(LRGVDC) has served as the political subdivision to administer the regional water planning grant, and
Black & Veatch Corporation was selected as the prime consultant for the planning and engineering tasks
required to develop the plan.
Table ES-1
INTEREST
Public

Region M Water Planning Group Members
NAME

RESIDENT COUNTY

Tomas Rodriguez, Chairman*

Webb

Laredo
Joe Rathmell

Zapata

County Judge, Zapata
Counties
David L. Fuentes

Hidalgo

Precinct 1 Commissioner, Weslaco
Jorge Flores
Municipalities

Maverick

Eagle Pass Water Works, Eagle Pass
John Bruciak
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INTEREST

NAME

RESIDENT COUNTY

Brownsville Public Utility Board, Brownsville
Riazul Mia

Webb

City of Laredo
Donald K. McGhee, Secretary*

Cameron

Industries
Hydro Systems, Inc., Harlingen
Neal Wilkins, Ph.D.

Jim Hogg

East Wildlife Foundation
Agriculture

Dale Murden

Hidalgo

Texas Citrus Mutual, Mission
Jaime Flores

Hidalgo

Environmental
The Arroyo Colorado Watershed
Carlos Garza
Small Business

Hidalgo

AEC Engineering, LLC, Edinburg
Nick Benavides*

Webb

Nick Benavides Co.
Mayor Jim Darling

Hidalgo

River Authorities
Rio Grande Regional Water Authority
Sonny Hinojosa, Vice-Chairman*
Water Districts

Hidalgo

Hidalgo County Irrigation District (ID) No. 2, San Juan
Tom McLemore

Cameron

Harlingen ID
Dennis Goldsberry
Water Utilities
Groundwater Management
Area

Hidalgo

North Alamo Water Supply Corporation (WSC)
Armando Vela

Hidalgo

Red Sands Groundwater Conservation District
Glenn Jarvis

Hidalgo

Attorney, McAllen
Other
Frank Schuster*

Hidalgo

Val Verde Vegetable Co.
Electric Generating Utilities

VACANT

VACANT

*Executive Committee
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The RWPs are updated every 5 years, and a year after their adoption, an updated SWP is released. This
RWP covers a 50 year planning horizon from 2020 to 2070.
The RWPGs work with the TWDB to evaluate current demands and project future water demands for
each category of water user group (WUG): municipal, irrigation, livestock, steam-electric power
generation, manufacturing, and mining. Measured quantities, conservation goals, and modeling are
used to develop availability data for all major water resources which indicate how much water can be
relied on in a drought year within the management goals for each resource. In Region M, these values
are largely based on the firm yield from the Amistad-Falcon Reservoir system and the modeled available
groundwater (MAG) values for the Gulf Coast, Yegua-Jackson, and Carrizo-Wilcox aquifers.
For each WUG, the currently available water supplies are evaluated and projected over the planning
horizon. Estimated future needs are identified and quantified by comparing the reliable, drought year
supplies with the drought year demands. These projections for needs drive the development of specific
recommendations for water management strategies (WMSs). WMSs include approaches to reduce
demands, increase supplies, and minimize losses.
The plan also contains policy recommendations at the state and local level as follows, including
environmental protection, drought response, and resource management.
The chapters of the RWP are listed below:
Chapter 1.
Chapter 2.
Chapter 3.
Chapter 4.
Chapter 5.
Chapter 6.
Chapter 7.
Chapter 8.
Chapter 9.
Chapter 10.
Chapter 11.

Description of the Regional Water Planning Area
Population and Water Demand Projections
Water Supply Analysis
Identification of Water Needs
Water Management Strategies
Impacts of Regional Water Plan and Protection of Resource
Drought Response Information, Activities, and Recommendations
Policy Recommendations and Unique Sites
Infrastructure Financing Analysis
Public Participation and Plan Adoption
Implementation and Comparison to the Previous Regional Water Plan

Appendix A: Reports from the 2022 Regional and State Water Planning Database
1
WUG Population Projections
2
WUG Water Demands
3
WUG Category - Summary
4
Source Water Availability
5
WUG Existing Water Supplies
6
WUG Identified Water Needs/Surpluses
7
WUG Second-Tier Identified Water Need
8
WUG Second-Tier Identified Water Need - Summary
9
Source Water Balance
10a
Comparison of WUG Supply, Demands, and Needs to 2016 RWP
10b
Comparison of Source Availability to 2016 RWP
11
WUG Unmet Needs
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12
13
14
15
16
17
18
19
20
21
22
23
24

WUG Unmet Needs Summary
WUG Recommended WMSs
Recommended Projects Associated with WMSs
WUG Alternative WMSs
Alternative Projects Associated with WMSs
WUG Management Supply Factor
Recommended WMSs Requiring a New or Amended Interbasin Transfer (IBT)
Permit
WUG Recommended Conservation WMS Associated with Recommended IBT
WMS
Recommended WMS Supplies Unallocated to WUGs
Summary of WMS Users by WMS Type
Summary of WMS Users by Source Type
Major Water Providers (MWPs) Existing Sales and Transfers
MWP Recommended WMS and Projects

Appendix B: MWP/WWP Population, Demands, and Contractual Demands for WUG-Sellers
Appendix C: Water Availability
1.
Hydrologic Variance
2.
Water Rights
Appendix D: Evaluation of the Economic Impacts of Unmet Needs
Appendix E: Drought Response Plans and Recommendations
1.
A Summary of the Drought Contingency Plans (DCPs)
2.
Model DCPs and Water Conservation Plans (WCPs)
Appendix F: Infrastructure Financing Report Survey
Appendix G: Texas Water Development Board Comments and Responses
Appendix H: Implementation Survey
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ES.2

THE RIO GRANDE REGIONAL WATER PLANNING AREA

ES.2.1

Population, Economy, and Natural Resources

The Rio Grande Regional Water Planning Area (Region M) consists of the eight counties along the middle
and lower Rio Grande up to the river’s mouth at the Gulf of Mexico. From the earliest settlement, this
area has been tied to the waters of the Rio Grande for domestic and agricultural uses. The tropical or
subtropical climate allows a long growing season most years. The amount of rainfall varies across the
Lower Rio Grande Region from an average of 28 inches at the coast to 18 inches in the northwestern
portion of the region, primarily from thunderstorms in the spring and occasional hurricanes in the late
summer and fall. These storms can generate tremendous amounts of rainfall over a short period of time
and cause extensive flooding because of the region’s relatively flat terrain.
Figure ES-1 shows population centers in Region M. The population of the region is expected to grow to
over 4 million people by the end of the current planning horizon, which represents a 106 percent
population increase from 2020 to 2070. Chapter 2 describes the population and municipal demand
projections in detail.

Figure ES-1

Population Centers of Region M
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Region M’s population is concentrated in Cameron, Hidalgo, and Webb counties, accounting for
90.5 percent of the regional total in 2010. The US Census Bureau estimates the total population of
Region M in 2013 at 1,237,942, up 4.8 percent from 2010 (compared with 5.2 percent growth
statewide). Figure ES-2 shows historical and projected population in each county, according to US
census historical data. Detailed population projections for each WUG are included in Appendix A.1.
An important factor driving rapid population growth in the Rio Grande Region is its cultural, social, and
economic relationship with Mexico. Nationwide, Mexico’s population growth rate in 2013
was 1.2 percent, compared with 0.7 percent for the United States.1

Figure ES-2

Region M Historical and Projected Population, US Census Bureau and TWDB

The Mexican portion of the Rio Grande watershed was home to approximately 10.31 million people in
2005 and is anticipated to have 12.67 million inhabitants by 2025, which is a higher rate of growth than
the nation as a whole. Using the growth rate identified by the National Water Commission of Mexico
(CONAGUA) for the Rio Grande watershed, the population in 2070 would be over 20 million people.
Table ES-2 shows Region M population projections by county.
Table ES-2

1

Population Projections by County

COUNTY

2020

2030

2040

2050

2060

2070

Cameron

478,974

559,593

641,376

729,461

820,068

912,941

Hidalgo

981,890

1,219,225

1,457,502

1,696,257

1,935,015

2,167,137

Jim Hogg

5,853

6,356

6,790

7,274

7,694

8,082

Maverick

63,107

72,491

81,243

90,304

98,988

107,327

Starr

70,803

80,085

88,633

97,107

104,687

111,555

World Bank Population Growth Data. http://data.worldbank.org/indicator/SP.POP.GROW. Visited 10/10/14.
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COUNTY

2020

2030

2040

2050

2060

2070

Webb

318,028

393,284

464,960

530,330

591,945

647,433

Willacy

25,264

28,479

31,559

34,840

38,012

41,121

Zapata
Total

16,819

19,709

22,876

26,365

29,976

33,742

1,960,738

2,379,222

2,794,939

3,211,938

3,626,385

4,029,338

Aquifers in Mexico’s Rio Grande watershed are overextended; the growth on both sides of the border
will continue to put pressure on the capabilities of both surface and groundwater.
Historically, agriculture has dominated the economy of the Rio Grande Region. Increased pressure on
water available for irrigation, combined with the way that water is allocated in drought years, has been
difficult for farmers across the region, especially those with perennial crops and citrus or pecan trees.
Grain sorghum, sugarcane, cotton, citrus, and onions make up the bulk of the agriculture receipts in the
region; agriculture is centered in Hidalgo and Cameron counties (Figure ES-3). Cattle and farmland
accounted for just under 6 million acres, almost 80 percent of the region’s land area.

Figure ES-3

Region M Land Use Map
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A shift has occurred toward urbanization and diversification of the economy, but agriculture still plays a
major role. The Texas labor market forecasts showed growth in the Lower Rio Grande associated with
health care services, administration, service industry, professional, scientific, and technical services, as
well as local government between 2012 and 2015.
Some areas of Cameron and Willacy counties have seen recent growth of wind power generation, which
may allow some farmers to maintain farmlands that were otherwise not economically viable.
Oil and gas production in the region has changed considerably from traditional oil drilling to hydraulic
fracturing and nontraditional development, which has a significant impact on the regional economy and
associated water demands. Webb and Maverick counties experienced significant oil and gas activity in
the Eagle Ford Shale region. Mining water demands are discussed further in Chapter 2.
Region M experiences lower income and higher unemployment than the rest of Texas (Table ES-3). A
clear division exists between the urban growth centers, (Brownsville, McAllen, Harlingen, Laredo) and
smaller rural towns and colonias. According to the TWDB, seven out of the eight counties in Region M
are labeled as eligible for funds through the Economically Distressed Areas Program.
Table ES-3

Median Household Income, Poverty, and Unemployment Rate, by County
MEDIAN HOUSEHOLD
INCOME, 2008-2012
($/YEAR)2

PERSONS BELOW
POVERTY LEVEL, 20082012 (%)3

UNEMPLOYMENT RATE,
2013 (%)4

Cameron

$32,558

34.9%

10.1%

Hidalgo

$33,218

35.00%

10.8%

Jim Hogg

$36,919

12.00%

5.4%

Maverick

$30,959

31.20%

12.6%

Starr

$24,653

39.90%

15.4%

Webb

$38,421

30.60%

6.7%

Willacy

$26,369

37.70%

13.8%

Zapata

$28,617

33.40%

6.2%

COUNTY

Colonias are semirural subdivisions that are often developed with substandard or no potable water and
sanitary sewer systems. Without potable waterlines, many colonia residents rely on buckets or drums of
water, which may become contaminated. Improper wastewater disposal can add to the health and
safety concerns. There are colonias across Texas, Arizona, New Mexico, and California, but south Texas
has the largest number (2,294) and the largest population living in them (estimated at 400,000 people).
Efforts have been made at the state, county, and local levels to provide basic services in many of the
colonias in Region M. These efforts are complicated by the fact that, when sewer and waterlines are
brought into a colonia, many of the homes do not meet building codes and are therefore unable to pass
2

US Census Bureau State & County QuickFacts. http://quickfacts.census.gov/qfd/states/48/48505.html. 8/27/14.
US Census Bureau State & County QuickFacts. http://quickfacts.census.gov/qfd/states/48/48505.html. 8/27/14.
4
Texas Counties: Unemployed Rate. Texas Association of Counties.
3
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inspections to qualify for water or sewer hookups. Some areas of Region M have been successful in
improving services to colonias, but growth in the colonia population is still a challenge to residents,
state, county, and local government.5

ES.2.2

Surface Water Resources

ES.2.2.1 The Rio Grande
Region M draws most of its water from the Rio Grande, via the Amistad-Falcon Reservoir system, which
is shared with Mexico. The waters of the Middle and Lower Rio Grande are managed by the
International Boundary and Water Commission (IBWC) and the TCEQ’s Rio Grande Watermaster.
Most of the inflows in this section of the river are from the Mexican watershed. Two major agreements
between Mexico and the US (in 1906 and 1944) establish how these waters are shared. Annually,
Mexico is to deliver a minimum of 350,000 acre-feet (acft) to the United States, on average, over
a 5 year cycle, except for years of extraordinary drought, when the watershed in Mexico cannot provide
enough runoff water, or in cases of serious accident to hydraulic systems.
Releases from Amistad and Falcon reservoirs are coordinated to deliver water to users throughout the
region. The US system of water rights is unique to the Rio Grande: a tiered system prioritizes municipal,
domestic, and industrial (DMI) water rights and establishes two classes (A and B) of mining and irrigation
water rights. Each tier of water rights has a dedicated "storage pool" in the reservoir accounting system,
and at the end of each month, the DMI pool is replenished to ensure that those water rights can be
delivered in full. After this and an operational reserve have been set aside, what remains, if any, is
available to the Class A and B accounts. In a severe drought, there may be no water after the DMI and
operational reserves are met, and Class A and B rights can be completely curtailed. This affects both
farmers and the functionality of the delivery systems, many of which rely on irrigation water for the
operational baseline flows.
Water in the Rio Grande is normally of suitable quality for irrigation, livestock, and industrial uses;
however, salinity, nutrients, and fecal coliform bacteria are of concern throughout the basin. Salinity
concentrations in the Rio Grande are the result of both human activities and natural conditions.
Untreated or poorly treated discharges from inadequate wastewater treatment facilities, primarily in
Mexico, and nonpoint source pollution on both sides of the river, including poorly constructed or
malfunctioning septic and sewage collection systems and improperly managed animal wastes,
contribute to fecal coliform levels. Nutrient levels are a concern in the Rio Grande, but current levels do
not represent a severe threat to human health, nor have they supported excessive aquatic plant growth.

ES.2.2.2 Drought of Record
The Rio Grande Basin and the Amistad-Falcon Reservoir system refer to the drought spanning from
February 1993 to October of 2000 as the drought of record (DOR). This 7.75 year period is the most
severe hydrologic drought, according to the Rio Grande Water Availability Model (WAM), and is used to

5

Texas Secretary of State website. http://www.sos.state.tx.us/border/colonias/faqs.shtml. Accessed 2/25/2015.
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predict firm yield, the supply that could be expected in the most severe historical drought scenario, over
the planning horizon, as shown in Table ES-4.
Table ES-4

Firm Yield Projections for the Amistad-Falcon Reservoir System 2020 to 2070 (acft/yr)

SOURCE
Amistad-Falcon Reservoir

2020

2030

2040

2050

2060

2070

1,079,381

1,079,175

1,078,968

1,078,762

1,078,555

1,078,349

The current DOR extends through the year 2000 and is limited by the extent of naturalized flow data in
the WAM. The actual drought extended through approximately 2002; if the WAM were updated to
include those years, the DOR might be affected. Recent years have also seen severe drought in the
region, and 2011 and 2012 data could similarly affect the DOR and, therefore, the firm yield projections.
The 2011 RWP recommended, and it is the opinion of the RWPG, that the Rio Grande WAM should be
updated regularly. The DOR is discussed in detail in Chapter 7.

The Nueces-Rio Grande Basin and the Arroyo Colorado
Within the Rio Grande Region, the Nueces-Rio Grande Coastal Basin encompasses the southeastern
portion of Webb County, nearly two-thirds of Jim Hogg County, the majority of Hidalgo and Cameron
counties, and all of Willacy County (Figure ES-4). Two major drainage courses are in the basin: the main
floodway and the Arroyo Colorado.
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Figure ES-4

River Basins in Region M

The Arroyo Colorado is an ancient distributary channel of the Rio Grande River that drains an area of
approximately 706 square miles, or 500,000 acres, covering portions of three Texas counties (Hidalgo,
Cameron, and Willacy), and over 25 municipalities in the Lower Rio Grande Valley. In addition to natural
drainage, most of the surface water diverted from the Lower Rio Grande is pumped into this basin and
discharges into the Arroyo Colorado. The Arroyo Colorado River is the primary source of freshwater for
the Lower Laguna Madre (LLM) estuary. It is imperative that adequate amounts of fresh water flow into
the LLM and that water quality meets the needs of the various uses, including irrigation, recreation,
industrial, municipal, and aquatic life uses.

ES.2.3

Groundwater Resources

The major aquifer underlying Region M is the Gulf Coast, which runs the extent of the Texas coast and
Hidalgo, Starr, Jim Hogg, and the western portions of Willacy and Cameron counties. This aquifer is
predominantly brackish, with irregular pockets of fresh and very saline water. The Carrizo-Wilcox
Aquifer also spans Texas and extends through Webb and part of Maverick counties. Refer to Table ES-5.

BLACK & VEATCH | Executive Summary

ES-11

Rio Grande Regional Water Planning Group | EXECUTIVE SUMMARY

Table ES-5

Modeled Available Groundwater for Significant Aquifers in Region M (acft/yr)

AQUIFER

2020

Carrizo-Wilcox Aquifer
Gulf Coast Aquifer

2040

2050

2060

2070

2,958

2,958

2,917

2,830

2,485

2,447

106,389

114,973

123,560

132,140

140,293

140,293

36,000

36,000

36,000

36,000

36,000

36,000

145,347

153,931

162,477

170,970

178,778

178,740

Yegua-Jackson Aquifer
Total

2030

Commented [LJ2]: Response to Level 2 – TWDB Comment #1

The minor and alluvial aquifers in the region, including the Rio Grande Alluvium, the Laredo Formation,
and the Yegua-Jackson aquifer, may produce significant quantities of water that supply relatively small
areas. Figure ES-5 shows the major and minor aquifers in the region.

Figure ES-5

Major and Minor Aquifers in Region M

In general, groundwater from the major aquifers in the region has total dissolved solids concentrations
exceeding 1,000 milligrams per liter (mg/L) (slightly saline) and often exceeds 3,000 mg/L (moderately
saline). However, some areas of fresh and useable groundwater constitute a critical supply for many
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towns, domestic needs in rural areas, and livestock. Localized areas of high boron content occur
throughout the study area.
A 2014 report from TWDB’s Brackish Resource Aquifer Characterization System (BRACS) program
presented information on the brackish groundwater resources of the Lower Rio Grande Valley (), in
response to increased development of these resources.6 Chapter 3 presents a detailed description of
groundwater quality in the Gulf Coast Aquifer, Carrizo Wilcox Aquifer, Laredo Formation, Rio Grande
Alluvium, and other aquifers in the Rio Grande Region.

Figure ES-6

Brackish Groundwater Data (TWDB)

6

http://www.twdb.texas.gov/publications/reports/numbered_reports/doc/R383_BrackishGW.pdf
?d=22146.57000000443.
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ES.3

CURRENT AND PROJECTED WATER USE

Both irrigation and municipal demands are greatest in the Lower Rio Grande, which is primarily served
by a network of irrigation districts (IDs) that divert water to farmers and municipal utilities from the Rio
Grande. Demand in other WUGs is comparatively small, as shown on Figure ES-7.

Figure ES-7

ES.3.1

Water Demand Projections for Each WUG Type in Region M (acft/yr)

Wholesale Water Providers

Region M has two general types of wholesale water providers (WWPs): those that provide raw water,
mostly IDs, and those who provide treated water to municipal and industrial users.
IDs (Figure ES-8) divert and deliver raw water to irrigated farmland, municipalities, and industrial or
livestock users. There are 25 IDs in Region M that operate under the Texas Water Code, but each one
has its own internal operating policies. The districts are mostly earthen canal, some concrete lined
canals, and some pipeline. The losses within IDs, as a result of seepage, evaporation, and operational
losses, are anywhere between 10 percent and 40 percent. Water districts are discussed in more detail in
Chapter 3.
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Figure ES-8

Lower Rio Grande Valley Irrigation Districts

WSCs cover most of the rural area in the Lower Rio Grande Valley. The largest are North Alamo WSC,
East Rio Hondo WSC, Sharyland WSC, and Military Highway WSC, all of which treat and deliver both
surface and groundwater to significant unincorporated and rural areas and edges of cities. Other WSCs
in the region include Southmost Regional Water Authority, Valley Municipal Utility District 2, Webb
County Water Utility, and Laguna Madre Water District. Brownsville, Eagle Pass, Harlingen, Laredo, Rio
Grande City, and Weslaco also sell water to other WUGs in sufficient quantity to be considered WWPs.

Major Water Providers
Major Water Provider (MWP) is a new designation in the 2021 planning cycle; an MWP is any WUG or
wholesale water provider (WWP) of particular significance to a region’s water supply, as determined by
the RWPG. At the April 10, 2018, Region M meeting, the planning group approved the definition of an
MWP as any entity that provides 3,000 acft or more of municipal water per year. According to current
estimates of 2020 municipal supplies, the entities listed in Table ES-6 have been designated as MWP in
the 2021 RWP. Population and demand projections associated with the MWPs and their customers are
included in Appendix B.
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Table ES-6

Region M Major Water Providers
MAJOR WATER PROVIDERS

Agua Special Utility District (SUD)

Hidalgo County Irrigation District No. 16

Alamo

Hidalgo County Irrigation District No. 2

Bayview Irrigation District No. 11

Hidalgo County Irrigation District No. 6

Brownsville

Hidalgo County Water Improvement District (WID)
No. 3

Brownsville Irrigation District

Laguna Madre Water District

Cameron County Irrigation District No. 2

Laredo

Cameron County Irrigation District No. 3 - La Feria

McAllen

Cameron County Irrigation District No. 6 - Los Fresnos

Military Highway Water Supply Corporation (WSC)

Cameron County WID No. 10

Mission

Delta Lake Irrigation District

North Alamo WSC

Donna Irrigation District-Hidalgo County No. 1

Pharr

Eagle Pass

Rio Grande City

East Rio Hondo WSC

San Benito

Edinburg

San Juan

Harlingen

Sharyland WSC

Harlingen Irrigation District-Cameron County No. 1

Southmost Regional Water Authority

Hidalgo and Cameron Counties Irrigation District No. 9

United Irrigation District

Hidalgo County Irrigation District No. 1

Weslaco
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ES.3.2

Municipal Demands

Municipal demands (Figure ES-7) are expected to increase regionally from a projected 315,689 acft/yr in
2020 to 620,040 acft/yr in 2070.
Table ES-7

Municipal Demand by County (acft/yr)

COUNTY

2020

Cameron
Hidalgo

2040

2050

2060

2070

81,779

2030
93,300

105,461

119,091

133,640

148,708

160,751

195,306

230,701

266,966

304,047

340,317

Jim Hogg

796

834

867

917

967

1,015

Maverick

10,362

11,621

12,832

14,169

15,524

16,840

Starr

11,680

12,877

14,012

15,222

16,379

17,445

Webb

44,013

52,898

61,561

69,702

77,655

84,883

Willacy

3,263

3,571

3,886

4,250

4,627

5,001

Zapata

3,045

3,489

3,992

4,570

5,183

5,831

315,689

373,896

433,312

494,887

558,022

620,040

Total

Most of this demand is currently met by surface water from the Rio Grande, most commonly delivered
by IDs. However, eight brackish groundwater desalination plants have been built since 2000 and supply
approximately 24,000 acft/yr of potable water. Fresh groundwater availability is limited in the region
and is used mostly as a backup water supply for utilities or for individual homes, particularly in rural and
unincorporated areas, with a few exceptions.7 Refer to Figure ES-9.
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Municipal Supplies Shown Relative to Municipal Demands

Military Highway WSC and the City of Hidalgo both have significant sources of well water.
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The surface water rights of every municipal utility that is diverted by an ID are reduced by the estimated
conveyance losses for that ID. These losses represent regular losses through seepage, evaporation, and
operations in a drought year but not a scenario where push water is required. For those IDs that
primarily serve irrigation users, there can be long periods between irrigations in drought years,
especially when the district goes on allocation and limits irrigation water use. Because the ID
conveyance systems generally require an operational minimum of water to charge the canals, there can
be periods of time when municipal water rights are not sufficient to meet operational requirements and
additional water, or push water, is required. Cities in Region M have been alerted that they may need
push water but have not yet had to use this water as of April 2015.

ES.3.3

Irrigation Demands

Irrigation represents the largest water demand in Region M (1.14 million acft/yr in 2020 and 0.9 million
acft/yr in 2070) but is projected to decrease as a result of both urbanization and increasing pressure on
the region’s water resources. Supplies available to irrigators are curtailed significantly in drought years
because irrigation and mining water rights are treated as residual users of stored water from the
reservoirs and, therefore, bear the brunt of water supply shortages. In essence, irrigation and mining
water use must adjust to the available water supply. Refer to Figure ES-10.
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Irrigation Supplies as a Portion of Irrigation Demands (acft/yr)

Irrigation demands shown in this plan represent the worst-case scenario, wherein the demands are
based on a dry year, and the supplies are what can be expected in the worst drought year. The
difference between drought year demand and actual use in a particular year for agricultural users can be
significant. If a drought year is anticipated, farmers can prepare by planting crops and vegetables with
lower water demands, which are often of lower value, but may require fewer or no irrigations. Increases
in farming efficiency can also allow irrigators to maintain higher value crops or higher yields in times
with less available water.
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ES.3.4

Industrial Demands

Livestock, mining, steam-electric power generation, and manufacturing demands make up a small
portion of the region’s water use. However, a localized analysis revealed that mining demands represent
a significant portion of water usage in Webb and Zapata counties, and livestock demand is almost
25 percent of the county total in Jim Hogg. These industrial uses are illustrated on Figure ES11through Figure ES-14.
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Mining Supplies as a Portion of Mining Water Demands (acft/yr)

Mining supplies are shown to decrease slightly over the planning horizon because the demands and
supplies presented here are aggregated over the region. In reality, supplies and demands are associated
with each other within specific counties and river basins. Regionally, the total supplies exceed the total
demand, but because surpluses are shown as zero in the needs calculation, the counties that still have
needs (Hidalgo in particular) cause the region to show an overall need. A local supply in one county does
not meet needs in a different county without additional measures taken, such as selling or moving
water, which are discussed separately as WMSs. The supplies shown here are supplies that are already
in the right place/ownership to meet a demand; as the demands decrease, so do the supplies.
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Livestock demands are shown as being 100 percent met by existing supplies. Livestock is managed so
that drought year demands are limited to the supplies known to be available. Livestock demands are
met with Rio Grande water, groundwater, and some local supplies of surface water reserved particularly
for livestock.
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Manufacturing Supplies as a Portion of Manufacturing Water Demands (acft/yr)

Appendix A.3 summarizes the decadal population, demand, supply, and needs for each WUG category
within Region M.

ES.3.5

Source Balance

The source water balance data for Region M’s water resources are shown in Appendix A.9. The portion
of each source availability not supplied to a WUG is shown by county and river basin. For surface water,
this includes the portion of Rio Grande water that is lost in the conveyance systems or water that IDs
can divert but otherwise do not deliver to an end user, such as unused water rights. For groundwater
sources, this water is considered available for development from the MAG.
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ES.4 WATER MANAGEMENT STRATEGIES
The RWPG is tasked with evaluating all potentially feasible WMSs and recommending selected strategies
to meet current and future needs in the region. The potentially feasible WMSs came from three major
sources:
1.

The recommended WMS from the 2016 Region M Plan;

2.

Responses to requests sent to all water providers and stakeholders for project and strategy
descriptions; and

3.

The list of WMS for consideration listed in the water planning guidance documents provided by
the TWDB.

All of the WMSs received, and some developed by the RWPG, were compiled to form the list of
potentially feasible WMSs. The costs, projected yield, feasibility, and impacts were evaluated for
accuracy, consistency, and compliance with TWDB rules and guidance where that information was
available; where information was not available, assumptions were made and documented.
The WMS components included in this RWP are limited to the infrastructure and costs that are required
to develop and convey increased water supplies from water supply sources and to treat the water for
end WUG requirements. Conservation WMSs that are needed to address water loss or infrastructure
bottlenecks in an existing water supply conveyance system and result in increased supplies or decreased
demands are also included. Infrastructure components associated with internal water distribution
networks that do not convey an additional water supply volume or address current losses are not
included in the RWP.
For every WUG, the projected water saved through ID improvements and advanced municipal
conservation that affects the WUG was subtracted from the original need to obtain a revised need after
conservation. If a need still existed, additional WMSs were considered for the WUG.
The WMS or portfolio of strategies with sufficient yield to meet the needs after conservation were
recommended for each WUG, and any additional viable WMS that ranked well were listed as alternative
recommended strategies. Only WMSs with insufficient information or major feasibility concerns were
evaluated but not recommended.
Environmental impacts of each WMS were evaluated and categorized according to the type of WMS.
The categories of impacts that were quantified include acres impacted permanently, estimated
construction impacted acreage, inundation acreage, wetland impact, habitat impacted acreage,
threatened and endangered species count, cultural resources impact, farmland acres, volume and total
dissolved solids (TDS) of brine from desalination WMSs, and reduction in wastewater treatment plant
effluent for reuse WMS.

ES.4.1

Water Infrastructure and Distribution Systems, Assumptions and Methodology

Water infrastructure distribution systems addresses both municipal improvements and ID
improvements that reduce losses or enable increased supplies.
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ES.4.1.1 Irrigation District Conservation
IDs carry over 85 percent of the water that is used from the Rio Grande system in Region M. These
districts were initially built to deliver water for agricultural use, but many districts now serve municipal
and industrial users as well. Most of these systems have similar components, with initial pump stations
to divert water from the river, some storage in either off-channel reservoirs or in the main canals, and
canal or pipeline networks that deliver water to municipal utilities for treatment and distribution or to
farmlands. Black & Veatch worked with Texas A&M AgriLife Research to develop expected water
conservation and costs for conservation WMSs for all 27 IDs in Region M.
Stakeholder meetings were held with IDs to discuss potential WMSs, estimated costs, water savings, and
implementation feasibility. This effort included a review and analysis of the water conservation
strategies submitted by IDs and development of WMSs for the IDs that did not submit specific projects.
It is intended that these IDs could implement any water conservation or storage improvements,
including, but not limited to, metering, control automation, gates, canal lining, repair of canal lining,
pipeline installation, district interconnects, new reservoirs, reservoir improvements, or any other
strategy that provides beneficial, measurable conservation improvements to the ID.

ES.4.1.2 Municipal Infrastructure Improvements
Operational, treatment, and distribution projects that allow a WUG to either access a new supply,
eliminate known losses, or develop new supplies are included as municipal infrastructure
improvements. Municipal infrastructure improvements focus on problem-specific WMSs that relate to
treatment, storage, or distribution and transmission. Insufficient treatment capacity or capability can be
a supply limitation, inadequate storage can disrupt operations, and transmission and distribution
projects may be required for entities that are experiencing significant water losses due to eroded
pipelines, or leaking water tanks. Because these projects are particular to the municipal utility systems,
they were evaluated individually from the available information.

ES.4.2

Wastewater Reuse

With increasing pressure statewide on water resources, Texas water users are considering and pursuing
reuse or recycling of wastewater. Wastewater can be treated and reused for either potable or nonpotable uses and can include a step that returns water to the environment for a period of time (indirect)
or not (direct). All approaches to reuse have been evaluated, and the most appropriate alternatives
recommended.

ES.4.2.1 Non-Potable Reuse
Wastewater reuse is most commonly used for agriculture, landscape, public parks, and golf course
irrigation; industrial uses; dust control; and construction activities. This WMS is feasible if several factors
are taken into consideration: (1) the location of wastewater treatment facilities relative to the location
of potential users of reclaimed water, (2) the level of treatment and quality of the reclaimed water, (3)
the water quality requirements of particular users, and (4) the public acceptance of reuse.
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Non-potable reuse was evaluated for those entities that identified it as a desired WMS. In each case, the
end user’s demands were evaluated to verify that the supply was considered only where a demand
would have otherwise been filled by municipal water, limited to meeting 25 percent of demands.

ES.4.2.2 Potable Reuse
Highly treated wastewater effluent can be used as a supplemental water supply for potable use. Indirect
potable reuse is commonly practiced in Texas when surface water supplies are deliberately augmented
with treated wastewater effluent. Direct potable reuse has become a feasible alternative in recent
years, because of advances in technology and public acceptance as well as precedent in regulatory
acceptance.
This WMS is feasible if several factors are taken into consideration: (1) the location of wastewater
treatment facilities relative to the location of potential surface waters and water treatment facilities,
(2) the level of treatment and quality of the reclaimed water, (3) the water quality requirements for
potable water, and (4) the public acceptance of reuse.
TCEQ is currently in the process of establishing the requirements for both indirect and direct potable
reuse. There are two full-scale direct potable reuse projects, and one pilot-scale testing to date in Texas.
The City of Wichita Falls and the City of Big Spring have both implemented direct potable reuse projects.
Both of the cities were issued permits from the TCEQ following extensive testing of the drinking water.
In 2016, El Paso Water Utilities conducted testing and has completed plans for a 10 MGD facility, which
is currently under review by TCEQ. Until official requirements are set by the TCEQ, indirect and direct
potable reuse projects are being approved on a case-by-case basis pending testing and confirmation of
the drinking water quality.
All the potable reuse strategies recommended in this RWP are considered direct reuse because none of
them have sufficient evidence that the reuse water would be retained in a natural environmental buffer
for what would be considered an extended amount of time. By TWDB definition, indirect reuse refers to
water that is returned to a natural water body so that an additional permit is required to access that
water after buffering.
In addition to the submitted potable reuse WMSs, an evaluation of wastewater treatment plants in the
region was performed to determine other entities that could benefit from potable reuse.
Many of the locations where potable reuse was recommended are in the Nueces-Rio Grande Basin, but
the source waters are predominantly from the Rio Grande. Wastewater reuse projects will primarily
impact the flows into the drainage network, including the Arroyo Colorado. There are water rights
holders along the Arroyo Colorado and other drainage canals in the Nueces Rio-Grande Basin that could
potentially be impacted, including irrigators, some shrimp farming, and other aquaculture.

ES.4.3

Aquifer Storage and Recovery

HB807 requires that aquifer storage and recovery (ASR) be considered in each RWP. ASR is typically a
way to capture water when there are excess surface water flows, similar to a surface reservoir.
However, the water is then pumped to a confined aquifer where it can be pumped back out as needed.
The benefits compared with surface water reservoirs include that there are no losses to evaporation,
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and that ASR is likely to be simpler in terms of permitting and construction. The drawbacks include very
specific requirements for the local geology to make ASR feasible, and the potential for losses.
At this time, no recommended ASR projects are in the region. Few entities have run-of-the-river water
rights for the Rio Grande, which enable higher withdrawals when the river is full. It is possible that water
right holders could potentially use water during “no-charge pumping” periods to charge an ASR system,
but this would need to be evaluated. Additionally, much more information is required about the
suitability of the geology and hydrogeology of the region.

ES.4.4

Desalination

Several desalination methods are used to treat brackish and saline groundwater and seawater, the most
common of which is membrane technology. The most prevalent membrane technology is reverse
osmosis (RO). Brackish or saline water is highly pressurized and pushed through semipermeable
membranes that separate the brackish or saline water into fresh water and a concentrated byproduct.
For higher TDS found in seawater, RO becomes significantly more energy intensive and has a lower yield
of permeate, or fresh water. A typical pressure for seawater with 35,000 mg/L could be in excess of
1000 pounds per square inch (psi). That compares to less than 200 psi for 3,000 mg/L TDS groundwater.
The higher TDS plants yield less than 50 percent of the water supplied. The remaining 50 percent is the
concentrated byproduct, which generally requires disposal and can add significant costs to a project.
This compares to approximately 80 percent with the lower salinity brackish water facilities. Surface
water intakes will require additional pretreatment of suspended solids prior to the RO treatment.

ES.4.4.1 Local Brackish Groundwater Development and Treatment
Texas currently has more than 40 municipal brackish desalination plants, with a combined capacity of
about 123 million gallons per day (mgd). That includes 73 mgd of brackish groundwater desalination and
50 mgd of brackish surface water desalination.8 The average cost to produce desalinated water from
brackish groundwater ranges from approximately $350 to $780 per acft.
The disposal of concentrate from desalination facilities will increase levels of TDS in the receiving
streams. Many of the facilities that are currently treating brackish groundwater dispose of concentrate
in the drainage canal network in the Nueces-Rio Grande Basin, which is a part of why desalination is
affordable for some utilities in the region. This network of canals is usually brackish and discharges into
the Laguna Madre, parts of which are naturally hypersaline. The greatest recent threat to wildlife in the
Lower Laguna Madre has been increased inflows of low-salinity water.
As with any groundwater development project, there is potential to affect the quality of the aquifer as
more water is drawn from it. Land subsidence may be a byproduct of increased groundwater pumping.

ES.4.4.2 Seawater Desalination
Texas does not yet have a seawater desalination plant. Charged with developing the first seawater
desalination plant in Texas, the TWDB has completed three feasibility studies and two pilot-plant
8

Texas Water Development Board Desalination Plant Database. http://www2.twdb.texas.gov/apps/desal/default.aspx.
Updated in 2011, accessed 4/14/2015. Only public water supply plants with a capacity greater than 0.025 mgd are reported in
the database.
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studies. To this date, two desalination plants have been proposed – one by the Brownsville Public
Utilities Board and the other by the Laguna Madre Water District.
Seawater desalination remains one of the higher cost WMSs, but costs have declined over the years as
technology advances. The average cost to produce desalinated water from seawater ranges from $820
to over $1,300 per acft. When placed in conjunction with power generation facilities, power costs can be
lower, and a combined water intake and discharge will lower, capital costs. Assessing the actual cost
should be included in a feasibility analysis.
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ES.4.5

Fresh Groundwater

Although Region M relies mostly on surface water, numerous entities and individuals rely on minimally
treated groundwater to meet their needs. Cities that are farther from the Rio Grande and surface water
distribution networks have few alternative sources and have identified portions of the aquifer(s) that
produce acceptable water for municipal use without advanced treatment technology.
In some cases, where there appears to be additional available fresh groundwater, further development
of that source is recommended within the MAG values for the applicable aquifer. In many cases, this is
the recommendation for County-Other entities, where domestic wells are distributed over a large area
and pump small amounts for a single household.

ES.4.6

Advanced Municipal Conservation

Advanced water conservation is recommended for every municipal WUG in Region M. A variety of
conservation measures are recommended as described in the TWDB best management practices
(BMPs), any combination of which can be used to meet the specific goals for a municipality or utility.9
In addition to some specific WMSs submitted, advanced municipal conservation is recommended for
every WUG. For every municipal WUG with a projected need or a per capita water use rate greater than
140 gallons per capita per day, municipal conservation yield and costs were estimated. The amount of
water that can be conserved by implementing advanced municipal conservation measures and
associated costs were estimated with the assistance of the Unified Costing Model tool.

ES.4.7

On-Farm Conservation

On-farm conservation measures can be grouped into the following categories: water use management
practices, land management systems, on-farm water delivery systems, water district delivery systems,
and tailwater recovery systems. Water district delivery system improvements, including conveyance
infrastructure, metering, and telemetry, are discussed in detail in Subsection 5.2.1 and addressed as a
separate WMS, although the operational effectiveness and efficiency of the IDs are necessary to reap
the full benefits of on-farm measures. On-farm efficiency depends on timely delivery of water, adequate
head to push water across a field, and an available supply whether on farm or from the ID.
These measures are considered on-farm conservation measures, but in most cases, implementation in a
drought year increases the potential yield of a crop per acft of water but may not reduce the irrigator’s
overall demand for water. When water is available in a drought year, farmers are likely to use it. Making
better use of the water that is available is critical to helping farmers through drought, and the Region M
Planning Group recommends continued research, education, demonstration, and large-scale
implementation of these and any other irrigation conservation measures that farmers find to be
appropriate.

9

Water Conservation Implementation Task Force. “Water Conservation Best Management Practices Guide.” November 2004.
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A select subset of on-farm water conservation strategies that were developed based on input from
stakeholders and ID are discussed in detail in Subsection 5.2.8. These strategies are of particular interest
to the region, although the full range of BMP described in TWDB literature is recommended where
appropriate.10 On-farm conservation is recommended for all irrigators in the planning area.

ES.4.8

Implementation of Best Management Practices for Industrial Users

Implementation of BMPs for industrial users is recommended for every manufacturing, mining, and
steam electric power user in Region M. The TWDB Water Implementation Task Force recommended
strategies for industrial users to conserve water in the “Best Management Practices for Industrial Water
Users” guidance.11 The guide provides BMPs for specific industries, as well as general BMPs that are
recommended for any type of industrial user.

ES.4.9

Conversion/Purchase of Surface Water Rights

Urbanization of agricultural lands within Region M is projected to increase throughout the planning
period. As areas that are currently farmed are developed, the water associated with irrigating that land
will become available for other uses. For the purpose of this plan, it was assumed that the increase in
municipal water demand is proportional to the decrease in irrigation demand due to urbanization and
estimates for urbanization rates were made for each county.
Purchase of water rights through urbanization was recommended for all municipal WUGs, with
recommended strategies that required additional water rights to be feasible (such as expansion of a
surface water treatment plant) to accompany those strategies. Additionally, the strategy for acquisition
of water rights through urbanization was evaluated for all municipal, manufacturing, and steam-electric
power WUGs with needs prior to 2070.

10

Texas Water Development Board. Best Management Practices for Agricultural Water Users.
http://www.twdb.texas.gov/conservation/BMPs/Ag/index.asp. Accessed 4/21/2015.
11
Water Conservation Implementation Task Force. “Water Conservation Best Management Practices: Best Management
Practices for Industrial Water Users.” February 2013.
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ES.5 DROUGHT PLANNING AND THREATS TO RESOURCES
TCEQ requires WCPs to be developed, implemented, and submitted by municipal, industrial/mining, and
other non-agricultural water right holders of 1,000 acft of water per year, and agricultural water right
holders of 10,000 acft/yr or more. Additionally, all wholesale and retail public water suppliers and IDs
are required to develop a drought contingency plan (DCP). WCPs are required to include quantified 5
and 10 year targets for water savings, and DCPs outline entity responses to drought, including triggers
for conservation stages and the restrictions of water use in each drought stage.
The drought response varies from entity to entity, primarily between those who serve customers,
including irrigators, with raw water and those who deliver treated water. For those entities, such as IDs,
that deliver water to irrigators, the response to drought is focused on the allocation system and how
agricultural water rights are fulfilled when supplies are limited by the TCEQ Watermaster. Each water
district responds slightly differently, in some cases allowing water to be sold between farmers in their
district, or for farmers to consolidate their allocations on a portion of their land, leaving other areas for
dry land farming or to fallow.
Those entities who deliver treated water generally developed triggers that were based either on the
remaining municipal water rights available to the city for that year or the capacities of their treatment
plants, so that high demands on the plants trigger a conservation stage. The conservation stages for
cities included limitations on car washing and lawn watering, ranging from voluntary in early stages to
some fines or other penalties in later stages.

ES.5.1

Threats to Agricultural and Natural Resources

As described in detail in Chapter 3, under the existing water rights system, irrigation water use is a
“residual” claimant to available water supplies from the Rio Grande. During periods of low inflows to the
reservoir system, when there are little or no allocations made to irrigation and mining storage accounts,
these users deplete their storage accounts and may suffer shortages.
An additional threat to the region’s water supplies is unchecked development of groundwater
resources. Only a small portion of the region is in a groundwater conservation district (GCD), and none
of the GCDs in the region are actively managing groundwater development. Without a GCD, the
conservation goals described in the desired future conditions for each aquifer cannot be implemented
or monitored.
Pumping groundwater in some locations may impact surface water, especially near the Amistad Dam.
Water marketing companies are actively seeking water sources to be sold to entities in need of new
water sources. In and around Val Verde County, there is strong evidence of interaction between
groundwater and surface water. The pumping of groundwater in the Devils and Pecos river basins has
been shown to directly impact these streamflows and the flows in Goodenough Springs, which play a
significant role in supplying water for Region M. Any reduction in the water supply in the Amistad
Reservoir presents a threat to the whole region.
Another threat to agricultural and natural resources of the region is the impact of urbanization on
currently undeveloped areas and the loss of water and habitat availability for wildlife. This would have a
negative impact on ecotourism. Urbanization plays a major role in determining how water resources will
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be used in the future. Particularly in Cameron and Hidalgo counties, projected urbanization is expected
to significantly reduce the area of irrigable farmland. In addition to the direct reduction of irrigable
farmland acreage due to change in land use, urbanization also impacts adjacent farmland by increasing
property values and restricting some types of agricultural activities (e.g., use of pesticides).
The conservation WMS discussed in this plan aims to assist water users in making the most of what
water is available in drought years. IDs play a major role in the delivery of water, and improvements of
their operations and efficiency represent a significant portion of the strategy for meeting future
demands. Given the uncertainty associated with irrigation water rights for all of the reasons described
above, it will become increasingly critical for all users in Region M to carefully manage their water.
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