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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 Region M Water Planning Group Members

Tomas Rodriguez - Chairman*
Public Webb
Laredo

Joe Rathmell, County Judge

Zapata
Zapata County
Counties
David L. Fuentes, Precinct 1 Commissioner
Hidalgo
Weslaco
Jorge Flores, Eagle Pass Water Works
Maverick
Municipalities Eagle Pass
John Bruciak, Brownsville Public Utility Board Cameron

ES-1



Rio Grande Regional Water Planning Group

INTEREST

Industries

Agriculture

Environmental

Small Business

River Authorities

Water Districts

Water Utilities

Groundwater Management
Area

Other

Brownsville
Riazul Mia

Laredo

Donald K. McGhee - Secretary*, Hydro Systems, Inc.

Harlingen

Neal Wilkins, Ph.D.

East Wildlife Foundation

Dale Murden, Texas Citrus Mutual
Mission

Jaime Flores

The Arroyo Colorado Watershed
Carlos Garza, AEC Engineering, LLC
Edinburg

Nick Benavides*

Nick Benavides Co.

Mayor Jim Darling

Rio Grande Regional Water Authority

Sonny Hinojosa - Vice-Chairman*, Hidalgo County
Irrigation District (ID) No. 2

San Juan

Tom McLemore, Harlingen ID

Harlingen

Dennis Goldsberry

North Alamo Water Supply Corporation (WSC)
Armando Vela

Red Sands Groundwater Conservation District
Glenn Jarvis

McAllen

Frank Schuster*

Val Verde Vegetable Co.

Webb

Cameron

Jim Hogg

Hidalgo

Hidalgo

Hidalgo

Webb

Hidalgo

Hidalgo

Cameron

Hidalgo

Hidalgo

Hidalgo

Hidalgo
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Electric Generating Utilities VACANT VACANT

*Executive Committee

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. Description of the Regional Water Planning Area

Chapter 2. Population and Water Demand Projections

Chapter 3. Water Supply Analysis

Chapter 4. Identification of Water Needs

Chapter 5. Water Management Strategies

Chapter 6. Impacts of Regional Water Plan and Protection of Resource
Chapter 7. Drought Response Information, Activities, and Recommendations
Chapter 8. Policy Recommendations and Unique Sites

Chapter 9. Infrastructure Financing Analysis

Chapter 10. Public Participation and Plan Adoption

Chapter 11. 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

WUG Water Demands

WUG Category - Summary

Source Water Availability

WUG Existing Water Supplies

WUG ldentified Water Needs/Surpluses

Uk wWwN
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WUG Second-Tier Identified Water Need

WUG Second-Tier Identified Water Need - Summary
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

12 WUG Unmet Needs Summary

13 WUG Recommended WMSs

14 Recommended Projects Associated with WMSs

15 WUG Alternative WMSs

16 Alternative Projects Associated with WMSs

17 WUG Management Supply Factor

O 00

18 Recommended WMSs Requiring a New or Amended Interbasin Transfer (IBT)
Permit

19 WUG Recommended Conservation WMS Associated with Recommended IBT
WMS

20 Recommended WMS Supplies Unallocated to WUGs

21 Summary of WMS Users by WMS Type

22 Summary of WMS Users by Source Type

23 Major Water Providers (MWPs) Existing Sales and Transfers
24 MWP Recommended WMS and Projects

Appendix B: MWP/WWP Population, Demands, and Contractual Demands for WUG-Sellers

1. MWP Population

2. MWP Demand

3. MWP Supplies

4, MWP Needs

5. MWP Second Tier Needs
Appendix C: Water Availability

6. Hydrologic Variance

7. 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, and Agency
Comments

1. TWDB Comments

2. Response to TWDB Comments

3. Agency Comments

4. Supporting Communication for TWDB Comments

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.

M a v e rick

Legend Starr Edmburg m o ‘
D Regional Water Planning Area Missaon Hil é Ig Js:;:‘ ‘
i
MAP H" / Har nQEH k
Population Centers a/ f,; w#ﬁ
McAllen . 7 T
I < 30.000 5 »
. Pharr
| 30,000 to 100,000 e—Da :
Brownsville - Linch = 31 mil
|: 100,001 to1,000,000 Heroica Ma!amoros//
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.?

4,500,000
4,000,000
3,500,000
3,000,000

2,500,000

2,000,000 I
1,500,000 l I
1,000,000 - |
500,000 = = I I
[}

1900 1910 15920 1930 1940 1950 1960 1970 1980 1950 2000 2010 2020 2030 2040 2050 2060 2070

B Cameron County B Hidalgo County ® Jim Hogg County ® Maverick County

m Starr County m Webb County  mWillacy County m7apata County
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 Population Projections by County
I I I N T

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
Webb 318,028 393,284 464,960 530,330 591,945 647,433

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

BLACK & VEATCH | Executive Summary ES-6
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Willacy 25,264 28,479 31,559 34,840 38,012 41,121
Zapata 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.

" Maverick

Webb
L
LS
+
Jim Hogg
Zapata
Legend
by

Landeover |:| Mixed Forest
- Open Water Shrub/Scrub J %

-
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EE i
|:| Developed Low Intensity |:| Pasture / Hay 3
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- Developed High Intensity I:l Woody Wetlands
|:| Barren Land Emergent Herbaceous ™ % I gt .

Wetlands oy L e
§ R e S s g5 w.,?,E
- Deciduous Forest Regional Water Planning 3 T = H
Area (5 oy, £ 9 30
- Evergreen Forest pig s Miles
& Linch = 30 miles
Figure ES-3 Region M Land Use Map

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

BLACK & VEATCH | Executive Summary ES-7
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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 have 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 PERSONS BELOW
INCOME, 2008-2012 POVERTY LEVEL, 2008- UNEMPLOYMENT RATE,
COUNTY (S/YEAR)? 2012 (%)3 2013 (%)*
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%

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
inspections to qualify for water or sewer hookups. Some areas of Region M have been successful in

2 US Census Bureau State & County QuickFacts. http://quickfacts.census.gov/qfd/states/48/48505.html. 8/27/14.
3 US Census Bureau State & County QuickFacts. http://quickfacts.census.gov/qfd/states/48/48505.html. 8/27/14.
“Texas Counties: Unemployed Rate. Texas Association of Counties.
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improving services to colonias, but growth in the colonia population is still a challenge to residents,
state, county, and local government.®

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
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.

5 Texas Secretary of State website. http://www.sos.state.tx.us/border/colonias/fags.shtml. Accessed 2/25/2015.
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Table ES-4 Firm Yield Projections for the Amistad-Falcon Reservoir System 2020 to 2070 (acft/yr)

Amistad-Falcon Reservoir 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.

BLACK & VEATCH | Executive Summary ES-10
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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.
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Table ES-5 Modeled Available Groundwater for Significant Aquifers in Region M (acft/yr)
i o | w0 | o0 | wm | w0
Carrizo-Wilcox Aquifer 2,958 2,958 2,917 2,830 2,485 2,447
Gulf Coast Aquifer 147,195 159,547 171,902 184,251 196,170 196,170
Yegua-Jackson Aquifer 36,000 36,000 36,000 36,000 36,000 36,000

186,153 198,505 210,819 223,081 234,655 234,617

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.
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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
towns, domestic needs in rural areas, and livestock. Localized areas of high boron content occur
throughout the study area.
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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.® 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.
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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.
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Figure ES-7 Water Demand Projections for Each WUG Type in Region M (acft/yr)

ES.3.1 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)
Alamo
Bayview Irrigation District No. 11

Brownsville

Brownsville Irrigation District

Cameron County Irrigation District No. 2

Cameron County Irrigation District No. 3 - La Feria
Cameron County Irrigation District No. 6 - Los Fresnos
Cameron County WID No. 10

Delta Lake Irrigation District

Donna Irrigation District-Hidalgo County No. 1

Eagle Pass

East Rio Hondo WSC

Edinburg

Harlingen

Harlingen Irrigation District-Cameron County No. 1
Hidalgo and Cameron Counties Irrigation District No. 9

Hidalgo County Irrigation District No. 1

Hidalgo County Irrigation District No. 16
Hidalgo County Irrigation District No. 2
Hidalgo County Irrigation District No. 6

Hidalgo County Water Improvement District (WID)
No. 3

Laguna Madre Water District

Laredo

McAllen

Military Highway Water Supply Corporation (WSC)
Mission

North Alamo WSC

Pharr

Rio Grande City

San Benito

San Juan

Sharyland WSC

Southmost Regional Water Authority
United Irrigation District

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 ] 200 | om0 | 2050 | 2060 ] 2070

Cameron
Hidalgo
Jim Hogg
Maverick
Starr
Webb
Willacy
Zapata

Total

81,779
160,751
796
10,362
11,680
44,013
3,263
3,045
315,689

93,300
195,306
834
11,621
12,877
52,898
3,571
3,489
373,896

105,461
230,701
867
12,832
14,012
61,561
3,886
3,992
433,312

119,091 133,640
266,966 304,047
917 967
14,169 15,524
15,222 16,379
69,702 77,655
4,250 4,627
4,570 5,183
494,887 558,022

148,708
340,317
1,015
16,840
17,445
84,883
5,001
5,831
620,040

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.” Refer to Figure ES-9.
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7 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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Figure ES-10 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 ES-

11through Figure ES-14.
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Figure ES-11 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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Figure ES-12 Steam-Electric Supplies as a Portion of Steam-Electric Water Demands (acft/yr)
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Figure ES-13 Livestock Water as a Portion of Livestock Water Demands (acft/yr)

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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Figure ES-14 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 non-
potable 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.® 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.

8 Texas Water Development Board Desalination Plant Database.
http://www?2.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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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
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.

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.®

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

9 Water Conservation Implementation Task Force. “Water Conservation Best Management Practices Guide.”
November 2004.
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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.

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.® 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.!! 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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CHAPTER 1: DESCRIPTION OF THE REGIONAL WATER PLANNING AREA

1.1 PLANNING BACKGROUND

The Texas Water Development Board (TWDB) was established in 1957 through a state constitutional
amendment and 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) was enacted in 1997 by the 75th Legislature; the bill established a “bottom
up” approach whereby SWPs would be based on Regional Water Plans (RWPs) prepared and adopted by
the 16 Regional Water Planning Groups (RWPGs). SB1 states the purpose of regional water planning:

“..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
the implementation of projects recommended in the plan by way of the State Water Implementation
Fund for Texas (SWIFT).

The Rio Grande Regional Water Planning Group (Region M) members, listed in Table 1-1, act as the
decision-making body for the regional water planning effort. The Lower Rio Grande Valley Development
Council (LRGVDC) serves 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 for development of the RWP.

Table 1-1 Region M Water Planning Group
Public Tomas Rodriguez - Chairman*; Laredo Webb
Joe Rathmell, County Judge; Zapata Zapata
Counties

David L. Fuentes, Precinct 1 Commissioner; Weslaco  Hidalgo

Jorge Flores, Eagle Pass Water Works; Eagle Pass Maverick

Municipalities
John Bruciak, Brownsville Public Utility Board;

. Cameron
Brownsville
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INTEREST NAME RESIDENT COUNTY

Industries

Agriculture

Environmental

Small Business

River Authorities

Water Districts

Water Utilities

Groundwater Management
Area

Other

Electric Generating Utilities

*Executive Committee

Riazul Mia; City of Laredo

Donald K. McGhee - Secretary*, Hydro Systems, Inc.;

Harlingen

Neal Wilkins, Ph.D., East Wildlife Foundation

Dale Murden, Texas Citrus Mutual; Mission

Jaime Flores, The Arroyo Colorado Watershed

Carlos Garza, AEC Engineering, LLC; Edinburg

Nick Benavides*, Nick Benavides Co.

Mayor Jim Darling, Rio Grande Regional Water
Authority

Sonny Hinojosa - Vice-Chairman*, Hidalgo County
Irrigation District (ID) No. 2; San Juan

Tom McLemore, Harlingen ID; Harlingen

Dennis Goldsberry, North Alamo Water Supply
Corporation (WSC)

Armando Vela, Red Sands Groundwater
Conservation District

Glenn Jarvis, Attorney; McAllen

Frank Schuster*, Val Verde Vegetable Co.

VACANT

Webb

Cameron

Jim Hogg

Hidalgo

Hidalgo

Hidalgo

Webb

Hidalgo

Hidalgo

Cameron

Hidalgo

Hidalgo

Hidalgo
Hidalgo

VACANT
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The RWPs are updated every 5 years and used as a part of the update to the SWP. The RWPs, which are
based on an assessment of future water demands and currently available water supply, include specific
recommendations for meeting identified water needs through the end of a 50-year planning horizon
(2020 through 2070 for this plan). The plans also include recommendations regarding policy at the state
and local level, including environmental protection, drought response, and resource management.

1.2 THE RIO GRANDE REGIONAL WATER PLANNING AREA

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 (Figure 1-1).

e

H

Miles.

1inch =30 miles

Figure 1-1 Rio Grande Regional Planning Area (Region M)
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1.2.1 Climate

The climate ranges from humid subtropical in the eastern portion, nearest to the Gulf Coast, and drier
tropical to subtropical in the west. The number of frost-free days varies from 320 days at the coast to
230 days in the northwestern portion of the region near Maverick County, resulting in 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; rainfall is 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. The fall storms provide a large portion of the surface water

runoff captured in water supply reservoirs within the Rio Grande basin.

1.2.2 Population and Economy

Region M’s population is concentrated in Cameron, Hidalgo, and Webb counties, accounting for
90.5 percent of the regional total in 2010. Figure 1-2 shows the historical population in each county (US

census historical data).

2,500,000

2,000,000

1,500,000

1,000,000

Population

500,000

1900

Figure 1-2

Figure 1-3 shows current population centers in Region M. The population of the region is expected to

1920

1940

1960
Decade

1980

Region M Historical Populations, US Census Bureau

2000

2020*

W 7apata
Willacy

B Webb
Starr
Maverick

M lim Hogg
Hidalgo

m Cameron

*2020 Projected Population, TWDB

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.

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 2017 was

1 “Texas Interactive Average Last Frost Date Map.” Plantmaps.com, www.plantmaps.com/interactive-texas-last-

frost-date-map.php.
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1.3 percent, compared with 0.6 percent for the United States.? The Mexican portion of the Rio Grande
watershed (known as the Rio Bravo in Mexico) was home to approximately 12.61 million people in 2017
and is anticipated to have 14.4 million inhabitants by 2030.3 An annual growth rate of 1.01 percent is
projected by the World Bank between 2017 and 2030; Using this growth rate, the projected population
in 2070 would be over 21 million people. Growth on both sides of the border will continue to put
pressure on the capabilities of surface and groundwater to meet the region’s needs.

M a v e rick

Legend StaT  Edinburg [ winisey
Regional Water Planning Area Mission  lg Juan—L
war = \?';](Harllngen

Population Centers

I < 30,000 . .
| 30,000 to 100,000 Mg
Brownsville Linch = 31 miles
I:J 100,001 t01,000,000 Heroica Matamoros/
Figure 1-3 Population Centers of Region M

Historically, agriculture has dominated the economy of the Rio Grande Region. There has been a shift
toward urbanization and diversification of the economy, but agriculture still plays a major role.

The 2017 United States Department of Agriculture (USDA) Census of Agriculture lists the total pre-tax
income from farm-related sources as $46.02 million for Region M, of $1.19 billion across Texas. Grain

2 World Bank Population Growth Data. http://data.worldbank.org/indicator/SP.POP.GROW accessed 4/29/19.
3 Estadisticas del Agua en Mexico, 2018. Gobierno de la Republica de México, Secretaria de Medio Ambiente y
Recursos Naturales, Comission Nacional del Agua
https://files.conagua.gob.mx/conagua/publicaciones/Publicaciones/EAM2018.pdf. Accessed 06/10/2019.

1-5




Rio Grande Regional Water Planning Group | Chapter 1: Description of the REgional Water Planning Area

sorghum, sugarcane, cotton, citrus, and onions make up the bulk of the agriculture receipts in the
region, and most of this is centered in Hidalgo and Cameron counties (Figure 1-4).* Cattle and farmland
accounted for just under six million acres, almost 80 percent of the region’s land area.

Zapata
Willacy County, Cameron
COUnt\f, 51)997 COUnt\f,

$4,114 57,063

Webb
County,
$6,503

Starr
County, s

$4,996 Hidalgo
. County,
Maverick
18,114
County, >18,
$1,818 Jim Hogg
County,
$1,419
Figure 1-4 Pre-Tax Gross Farm Income by County ($1,000), USDA 2017 Agriculture Census

The Texas labor market forecasts for 2016 to 2026 predict 17.8 percent employment growth in the
planning area. The major economic growth areas are construction, professional and business services,
education and health services, and leisure and hospitality; information technology and mining show
little to no growth.®

Oil and gas production in the region changed considerably in the 2000s from traditional oil drilling to
hydraulic fracturing and nontraditional development, which had a significant impact on the regional
economy and associated water demands. Mining water demands are discussed further in Chapter 2.

Nature tourism contributes considerably to the Rio Grande Valley economy. The Economic Impact of
Travel on Texas report from 2018 shows that travel and visitor spending within the Rio Grande Valley is

4 USDA. 2017 Agricultural Census.

www.nass.usda.gov/Publications/AgCensus/2017/Full_Report/Volume_1, Chapter_2_County_Level/Texas/st48_2
_0006_0006.pdf. Accessed 4/29/2019.

5> Texas Labor Market and Career Information, Texas Workforce Commission.
https://texaslmi.com/LMIbyCategory/Projections accessed May 14. Accessed 4/29/20109.
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steadily increasing (Figure 1-5).° The quality of the river and its adjacent wildlife habitat will directly
affect the number of ecotourists visiting the region in the future.

$1,400
$1,200
$1,000
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Figure 1-5 Direct County Travel Spending ($ Millions)

In spite of growth in some sectors of the economy, the region as a whole experiences significantly lower
income and higher unemployment than the rest of Texas and the nation as a whole (Table 1-2). A clear
division exists between the urban growth centers, (Brownsville, McAllen, Harlingen, and Laredo) and
smaller rural towns and colonias. Colonias are semi-rural subdivisions that are often built with
substandard potable water and sanitary sewer systems. The properties are often sold through a contract
for deed, which is a loan from the seller to the buyer that is paid in installments while the seller retains
the title. This arrangement does not allow the homeowner to access traditional home ownership
financing. There have been efforts at the state, county, and local levels to provide basic services in many
of the colonias in Region M.’

Table 1-2 Median Household Income, Poverty, and Unemployment Rate, by County
MEDIAN HOUSEHOLD PERSONS BELOW
INCOME, 2013-2017 POVERTY LEVEL, 2013- UNEMPLOYMENT
COUNTY ($/YEAR)? 2017 (%)? RATE, 2019 (%)°
Cameron $36,095 27.70% 6.30%
Hidalgo $37,097 29.50% 6.60%
Jim Hogg $31,403 27.30% 5.90%

6 Dean Runyan Associates. The Economic Impact of Travel on Texas.
http://www.deanrunyan.com/doc_library/TXImp.pdf. Accessed 4/29/20109.

7 Texas Secretary of State website. http://www.sos.state.tx.us/border/colonias/fags.shtml. Accessed 2/25/2015.
8 US Census Bureau State & County, QuickFacts. https://www.census.gov/quickfacts/fact/table/tx/INC110217.

Accessed 4/29/2019.
9 Bureau of Labor Statistics, Unemployment. https://data.bls.gov/map/MapToolServlet. Accessed 4/29/2019.
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MEDIAN HOUSEHOLD PERSONS BELOW

INCOME, 2013-2017 POVERTY LEVEL, 2013- UNEMPLOYMENT
COUNTY (S/YEAR)? 2017 (%)? RATE, 2019 (%)°
Maverick $37,734 27.00% 9.40%
Starr $27,133 32.00% 10.40%
Webb $40,442 27.30% 4.20%
Willacy $29,104 35.00% 9.50%
Zapata $34,550 30.00% 5.50%

As of 2019, seven out of the eight counties in Region M are labeled as eligible for funds through the
Economically Distressed Areas Program.*®

1.2.3 Surface Water Resources

Region M draws the majority of its water from the Rio Grande via the Amistad-Falcon Reservoir system,
which is jointly operated with Mexico. Inflows to the watershed come from both the US and Mexican
watersheds. Two major treaties between Mexico and the US (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. Exceptions are provided for years of extraordinary drought, when
the watershed in Mexico cannot provide sufficient runoff water, or in cases of serious accident to
hydraulic systems. The International Boundary and Water Commission (IBWC) manages the accounting
of water in Mexican and US storage.

Releases from Amistad and Falcon reservoirs to deliver water to users are coordinated by the Rio
Grande Watermaster. Amistad-Falcon reservoir system water rights are apportioned using classes of
water rights (different from prior appropriation, which is used on most rivers in Texas). The three classes
are domestic/municipal/industrial (DMI), and Class A and Class B, which are typically designated for
irrigation and mining. Each water right holder has an annual maximum diversion, and each withdrawal
of water is "charged to" their account. The exception to this is when the system is operating in excess
flow and/or storage, so the Watermaster may declare a period of "no charge pumping."

The US portion of reservoir storage capacity is divided into storage pools that are designated for
reservoir operations or fulfillment of water rights; each class of water rights has a dedicated storage
pool in the reservoir accounting system as outlined in the Texas Administrative Code Chapter
Subchapter C §303.22.1 At the end of each month, dead storage (4,600 acft) and the DMI reserve pool
(225,000 acft) are deducted from the US water storage. What water remains is divided among the

10 Texas Water Development Board. Economically Distressed Areas Program Quarterly Report. March 1, 2019 —
May 31, 2019.

http://www.twdb.texas.gov/publications/reports/edap reports/doc/Status.pdf?d=38112.29000001913. Accessed
7/8/2019.

11 Texas Administrative Code

https://texreg.sos.state.tx.us/public/readtacSext.TacPage?s|=R&app=9&p dir=&p rloc=&p tloc=&p ploc=&pg=1
&p tac=&ti=30&pt=1&ch=303&r|=22 Accessed 2/12/2020.
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Class A and B end-of-month account balances, and, finally, 75,000 acft is set aside as the operating
reserve.

When less water is available to Class A and B irrigation and mining accounts than the account balances,
the pool is divided proportionately among the end-of-month account balances. However, Class A
accounts receive 1.7 times the water available to Class B accounts. In a severe drought, there may not
be any water remaining after the DMI and operational reserves are met, and Class A and B pools may
not have water to allocate. This impacts not only farmers but also the functionality of the delivery
systems, which rely on irrigation water for the operational baseline flows.

The Arroyo Colorado (Figure 1-6) flows approximately 90 miles from its headwaters southwest of the
City of Mission, to its confluence with the Lower Laguna Madre in the northeast portion of Cameron
County. The Arroyo Colorado is an ancient distributary channel of the Rio Grande River. The land area
that drains into the Arroyo Colorado is known as the Arroyo Colorado Watershed. This area is
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. Approximately
330,000 acres of the watershed are used for agriculture. Agricultural producers in the watershed grow
cotton, grain sorghum, corn, sugar cane, citrus, and vegetables because of the fertile soil, temperate
climate, and access to irrigation water. Almost all the irrigation return flows and urban runoff from these
areas are discharged into drainage canals which flow to the Arroyo Colorado and are the main source of
excess nutrients entering the waterbody. Perennial (year-round) flow is sustained mainly by flows from
municipal wastewater treatment facilities.
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Figure 1-6 Hydrologic Map of the Arroyo Colorado Showing Floodway Systems (Arroyo Colorado

Watershed Protection Plan, 2017 update)*?

12 Arroyo Colorado Watershed Protection Plan. http://arroyocolorado.org/watershed-protection-plan/.
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The Arroyo Colorado River is the primary source of freshwater for the Lower Laguna Madre, which is
one of only three hypersaline lagoons (i.e. saltier than the ocean) in the world and is considered the
most productive hypersaline lagoon system. As a result of this, it is imperative not only that adequate
amounts of fresh water flow into the Lower Laguna Madre but that the water quality meets the needs of
the various uses of the water body including irrigation, recreation, industrial, municipal, and aquatic life.
Having water of good quality not only improves the uses of the Arroyo Colorado but also improves the
economy in the region. The Rio Grande and the Arroyo Colorado are discussed in detail in Chapter 3.

The three river basins in Region M are shown on Figure 1-7. The Rio Grande basin in Hidalgo and
Cameron counties is a very narrow strip of land as a result of the river delta. The majority of water that
is used in these counties is transported through irrigation districts from the Rio Grande basin for use in
the coastal Nueces-Rio Grande basin and drains to the Gulf through drainage channels and the Arroyo
Colorado.
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Figure 1-7 River Basin in Region M
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1.2.4 Surface Water Quality

Surface water quality is addressed in this section for portions of two basins: the Rio Grande, which flows
directly into the Gulf of Mexico, and the Arroyo Colorado, which discharges into the Laguna Madre and
then into the Gulf of Mexico. In 1991, the Texas Legislature created the Texas Clean Rivers Program
(CRP) to address water quality concerns in a coordinated manner.!* The CRP conducts water quality
monitoring, assessment, and public outreach across the state through partnerships between TCEQ and
local agencies. The IBWC administers the CRP in the Rio Grande basin, and the Nueces River Authority
administers both the Nueces and Nueces-Rio Grande basins. The programs include regular water
sampling and coordinating with other agencies and residents to identify and evaluate water quality
issues. The Region M Planning Group has considered the issues identified through the Texas CRP and
Clean Water Act, which are discussed below.

The 1972 Federal Water Pollution Control Act, now called the Clean Water Act, is the federal law that
establishes the framework for monitoring and control of point-source discharges through the National
Pollutant Discharge Elimination System (NPDES), requires cities to obtain permits for stormwater or non-
point-source discharges, and authorizes federal assistance for publicly owned treatment works.'* The
Clean Water Act has a national goal of “fishable, swimmable” water bodies, and states are required to
identify any waters that do not meet this goal and develop total maximum daily loads (TMDLs) for them.
TMDLs are intended to guide watershed management and are the basis of the monitoring and
identification of river segments as impaired that is undertaken in the CRP.

Rio Grande water quality within Region M is evaluated in four segments over the Middle Rio Grande
sub-basin and three segments in the Lower Rio Grande sub-basin. From Amistad Dam south to the
confluence with the Rio Salado from Mexico, the river is impaired for contact recreation because of high
bacteria, nitrates and low dissolved oxygen, and concern for toxicity and bacteria near Laredo as a result
of urban runoff and discharges outside of US jurisdiction. Manadas Creek, an unclassified water body
northwest of Laredo, has high bacteria and chlorophyll-a caused by urban runoff and high metal content
from industrial activity. Falcon Reservoir is not impaired, but there is concern for toxicity near Zapata.
San Felipe Creek is impaired for bacteria but has a positive effect on the Rio Grande water quality. The
Lower Rio Grande sub-basin is separated into the freshwater stream and the stream impacted by tidal
flows. The freshwater portion, which runs from Falcon Reservoir to downstream of Brownsville, is
impaired in small reaches from consistently high bacteria counts near urban areas. Additionally, there
are concerns across the entire segment for fish consumption because of elevated mercury levels. The
tidal stream portion has no impairments but there can be high chlorophyll-a levels.

The Arroyo Colorado is the major drainage waterway for approximately two dozen cities in this area and
almost 300,000 acres of farmland. The Arroyo Colorado includes the TCEQ Classified Stream Segments
2201 and 2202, which are impaired for high bacteria and experience high nutrient concentrations.
Segment 2201 is also impaired for low dissolved oxygen.

13 International Boundary and Water Commission, US Section Texas Clean Rivers Program. 2015 Basin Highlights
Report, Texas Rio Grande Basin Program Update. http://www.ibwc.state.gov/CRP/Publications.html.

1 United States Environmental Protection Agency (USEPA). Clean Water Act,
http://www.epa.gov/agriculture/lcwa.html. Accessed 4/29/2019.
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Regular monitoring of water quality as a result of these programs draws attention to the need for
continued assessment and evaluation of water data and integrated regional approaches to managing
the watersheds to meet quality goals.

1.2.5 Drought of Record

The drought of record (DOR) is the basis of the firm yield projection for each river basin. The DOR
identifies the worst drought on record, and the firm yield is the supply that can be expected from that
river or system in that most severe drought scenario. The firm yield and DOR are determined using the
Rio Grande Water Availability Model (WAM), which models the existing system and demands under
historical hydrologic flows. The Rio Grande WAM has a period of record from January 1940 to December
2000.

Typically, the DOR is defined as the longest period between full reservoir storage with firm-yield
demands applied to the system over the period of record. The Amistad-Falcon Reservoir system is used
to store water for Mexico and the United States using a storage pool accounting system. The total
storage capacity and reservoir stages under firm yield demands are shown on Figure 1-8 for the
combined storage (United States and Mexico) and the portion belonging to the United States. Critical
drought start and end dates are shown, as well as the storage minima and the date they occurred.
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Figure 1-8 Modeled Reservoir Storage for the Amistad-Falcon System, US and Combined
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The longest duration drought modeled for both the combined reservoir system and the US portion
spans the 1960s: 12/1959 to 10/1971 for the combined system and 6/1961 to 10/1971 for the US
portion.

The drought spanning from July of 1992 to the end of the modeled period includes the minimum storage
events for both the United States and combined systems, and the extent of the model does not include
the end of the drought. The duration shown is shorter than the 1960s drought but is not a complete
record.

The hydrologic record in the Rio Grande WAM, including all of the drought periods discussed, is used to
predict firm yield over the planning horizon, given in Table 1-3.

Table 1-3 Firm Yield Projections, Amistad-Falcon Reservoir System 2020-2070 (acft/yr)

Amistad-Falcon Reservoir 1,079,381 1,079,175 1,078,968 1,078,762 1,078,555 1,078,349

The actual drought of the 2000s extended through approximately 2003, and if the WAM were updated
to include those years, it might impact the DOR. Recent years have also seen severe drought in the
region, and 2011 and 2012 data could similarly impact the DOR and, therefore, the firm yield
projections. It was recommended in the 2016 RWP, and is the opinion of the RWPG, that the Rio Grande
WAM should be updated regularly. The DOR is discussed in detail in Chapter 7.

1.2.6 Groundwater Resources

The major aquifer that underlies 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.

The minor 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 1-9 shows the major and minor aquifers in Region M. A more detailed discussion of each of these
groundwater sources is presented in Chapter 3.
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1.2.7 Groundwater Quality

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). There are, however, some areas of fresh and useable groundwater that constitute a critical
supply for many towns, domestic needs in rural areas, and livestock. Localized areas of high boron
content occur throughout the study area. In response to increased development of these resources, 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.
Chapter 3 presents a detailed description of groundwater quality of the significant aquifers in the Rio
Grande Region.

1-14



Rio Grande Regional Water Planning Group | Chapter 1: Description of the REgional Water Planning Area

1.3 CURRENT WATER USE

The water user group (WUG) with the largest demand in Region M is irrigation, followed by municipal.
Demand in other WUGs is comparatively small, as shown on Figure 1-10. Regional demand is
concentrated in the Lower Rio Grande Valley, specifically Cameron, Hidalgo, and Willacy counties, with a
significant municipal demand in the Laredo area of Webb County. Lower Rio Grande Valley users are
primarily served by a network of irrigation districts that divert water to farmers and municipal utilities
from the Rio Grande.
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Figure 1-10 Water Demand Projections for Each WUG Type in Region M (acft/yr)

1.3.1 Demands

Municipal demands are expected to increase regionally from a projected 315,689 acre-feet/year
(acft/yr) in 2020 to 620,040 acft/yr in 2070. Most municipal demand is currently met by treated surface
water from the Rio Grande; however, eight brackish groundwater desalination plants have been built
since 2000, supplying a total of approximately 24,000 acft/yr of treated 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.’®

Projected irrigation demands are significantly greater than municipal demands (1.4 million acft/yr in
2020 and 1.1 million acft/yr in 2070) but are projected to decrease as a result of both urbanization of
lands 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.

15 Military Highway Water Supply Corporation and the City of Hidalgo both have significant sources of well water.
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The difference between drought year demand and 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. Increases in farming efficiency can also allow
irrigators to maintain higher value crops or higher yields in times with less available water. This RWP
represents the worst-case scenario, wherein the demands are based on a dry year, and on-farm
conservation is discussed as a water management strategy (WMS).

Livestock, mining, steam-electric power generation, and manufacturing demands make up a small
portion of the region’s total water use. However, in some counties (Webb and Zapata), mining demands

represent a significant portion of water usage.

1.3.2 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 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 1-4 have been designated as MWP in

the 2021 RWP.

Table 1-4 Region M Major Water Providers

MAJOR WATER PROVIDERS

Agua Special Utility District (SUD)
Alamo
Bayview Irrigation District No. 11

Brownsville

Brownsville Irrigation District

Cameron County Irrigation District No. 2

Cameron County Irrigation District No. 3 - La Feria
Cameron County Irrigation District No. 6 - Los Fresnos
Cameron County WID No. 10

Delta Lake Irrigation District

Donna Irrigation District-Hidalgo County No. 1

Eagle Pass

East Rio Hondo WSC

Edinburg

Harlingen

Harlingen Irrigation District-Cameron County No. 1
Hidalgo and Cameron Counties Irrigation District No. 9

Hidalgo County Irrigation District No. 1

Hidalgo County Irrigation District No. 16
Hidalgo County Irrigation District No. 2
Hidalgo County Irrigation District No. 6

Hidalgo County Water Improvement District (WID)
No. 3

Laguna Madre Water District

Laredo

McAllen

Military Highway Water Supply Corporation (WSC)
Mission

North Alamo WSC

Pharr

Rio Grande City

San Benito

San Juan

Sharyland WSC

Southmost Regional Water Authority
United Irrigation District

Weslaco
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1.3.3 Agricultural and Natural Resources

1.3.3.1 Topography, Geology, and Soils

The Rio Grande Region is located entirely within the Western Gulf Coastal Plains of the United States, an
elevated sea bottom with low topographic relief. Topography in the region ranges from a rolling,
undulating relief in the northwestern portion and becomes progressively flatter near the Gulf Coast. The
lower portion of the region consists of a broad, flat plain that rises gently from sea level at the Gulf of
Mexico in the east to an elevation of approximately 960 feet in the northern part of Maverick County at
the upper end of the region. The western edge of this plain culminates in a westward-facing escarpment
known as the Bordas Escarpment. Drainage in the region is by the Rio Grande and Nueces river basins
and their tributaries. The Rio Grande River flows southeasterly through the region before turning east to
its confluence with the Gulf of Mexico.

Geologic formations exposed in the region include Cretaceous, Tertiary, and Quaternary-aged deposits.
In general, the geologic strata of the Rio Grande Region decrease in age from west to east across the
area. The oldest strata, which are of Cretaceous age, outcrop in northwestern Maverick County and
consist of chalky limestone and marl. The most recent sediments are located in Cameron County. In
general, soils in the Rio Grande Region generally consist of calcareous to neutral clays, clay loams, and
sandy loams.

1.3.3.2 Vegetation Areas (Biotic Communities)

Located within the Matamoran District of the Tamaulipan Biotic Province,*® the Lower Rio Grande Valley
is the northern boundary of much of the semitropical biota of Mexico. A number of plant and animal
species from the more xeric and mesic areas to the west and northeast, respectively, converge in the
Lower Rio Grande area.

Terrestrial Vegetative Types

The predominant vegetation type in this area is thorny brush, but there is overlap with the vegetative
communities of the Chihuahuan Desert to the west, the Balconian Province to the north (Texas Hill
Country), and the tropical plant communities of Mexico to the south. The result is unique and varied
flora and fauna. Xeric plants such as mesquite (Prosopis glandulosa), leatherstem (Jatropha dioica),
lotebrush (Ziziphus obtusifolia), and brasil (Condalia hookeri) are found in this area. Sugar hackberry
(Celtis laevigata) and Texas persimmon (Diospyra texana), more prevalent to the north, are also located
in the Lower Rio Grande Valley. Other common species such as lantana (Lantana horrida), Mexican olive
(Cordia boisierri), and Texas ebony (Pithecellobium ebano) are typically more tropical in location.
Montezuma bald cypress (Taxodium mucronatum), Gregg wild buckwheat (Eriogonum greggi), Texas
ebony and anacahuita (Mexican olive) have their northernmost extension in the Lower Rio Grande
Valley. More than 90 percent of total riparian vegetation and 95 percent of Tamaulipan thornscrub have
been cleared since the 1900s. Surface water remains only briefly in arroyos following substantial rainfall.

16 Blair, F. W. 1950. The biotic provinces of Texas. The Texas Journal of Science 1(2):93-117.
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Because of this scarcity of water the resulting vegetation types are closely correlated to topographic
characteristics.’

Eleven distinct biotic communities compose the Lower Rio Grande Valley, stretching from Falcon
Reservoir to the Gulf of Mexico.!® The communities to the northwest are arid, semi-desert, thorny
brush. Vegetation communities toward the coast are comprised of more wetlands, marshes and saline
environments (refer to Figure 1-11).
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Figure 1-11 Region M Land Use Map

17 South Texas Sand Sheet, William R. Carr, Plant Resources Center, The University of Texas at Austin.
http://w3.biosci.utexas.edu/prc/DigFlora/WRC/Carr-SandSheet.html

18 U.S. Fish and Wildlife Service, 1997, Final Lower Rio Grande Valley and Santa Ana national wildlife refuges
comprehensive conservation plan: U.S. Fish and Wildlife Service, Region 2, Albuquerque, N. Mex.
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Ramaderos

This region, which occupies west-central Starr County, consists of arroyos that provide wildlife habitat.

Chihuahuan Thorn Forest

Located below Falcon Dam along the Rio Grande, the Chihuahuan Thorn Forest includes a narrow
riparian zone and an upland desert shrub community. Rare plants such as the Montezuma bald cypress
and the federally endangered Johnston’s frankenia (Frankenia johnstonii) are found here, as well as such
uncommon birds as the brown jay (Cyanocorax morio), ringed kingfisher (Ceryle torquata), and red-
billed pigeon (Columba flavirostris).

Upper Valley Flood Forest

This community is located along the Rio Grande from south-central Starr County to the western border
of Hidalgo County. The floodplain narrows in this region, with typical riverbank trees including Rio
Grande ash (Fraxinus berlandieriana), sugar hackberry, black willow (Salix nigra), and cedar elm (Ulmus
crassifolia). Only a short distance from the river, the dominant species shift to honey mesquite, granjeno
(Celtis pallida), and prickly pear (Opuntia lindheimeri).

Barretal

The Barretal community occurs in southeastern Starr County, just north of the Upper Valley Flood
Forest. Barreta (Helietta parvifolia), a small tree located on gravelly caliche hilltops, paloverde
(Parkinsonia texana), guajillo (Acacia berlandieri), blackbrush (Acacia rigidula), anacahuita, yucca (Yucca
treculeana), and many species of cacti are typical of this community.

Upland Thorn Scrub

Upland Thorn Scrub, the most common community in the Tamaulipan Biotic Province, occurs in
southwestern Hidalgo County. Typical woody plants include anacahuita, cenizo (Leucophyllum
frutescens), and paloverde.

Mid-Valley Riparian Woodland

This community is located along the Rio Grande from western Hidalgo County eastward to the Sabal
Palm Forest. This tall, dense, closed-canopy bottomland hardwood forest is favored by chachalacas
(Ortalis vetula) and green jays (Cyanocorax yncas), birds more typical of Mexico. Trees of this
community include Rio Grande ash, sugar hackberry, black willow, cedar elm, Texas ebony, and anaqua
(Ehretia anacua).

Woodland Potholes and Basins

Central Hidalgo County and western Willacy County contain this community of seasonal wetlands and
playa lakes. Additionally, three hypersaline lakes are present, attracting migrating shorebirds. The
federally endangered ocelot (Leopardus pardalis) occupies dense thickets in this area. Wetlands are
located in low woodlands of honey mesquite, granjeno, prickly pear, lotebush, elboow bush (Forestiera
angustifolia), and brasil.
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Mid-Delta Thorn Forest

The Mid-Delta Thorn Forest originally covered eastern Hidalgo County, the western two-thirds of
Cameron County, and southwest Willacy County. Conversion of land for agricultural and urban uses has
left only isolated pockets of native vegetation remaining. Typical plants include honey mesquite, Texas
ebony, coma (Bumelia lanuginosa), anacua, granjeno, colima (Zanthoxylum fagara), and other thicket-
forming species. This region provides excellent wildlife habitat and is a preferred area for white-winged
dove (Zenaida asiatica).

Sabal Palms Forest

This area of riparian forest contains the last remaining acreage of original Sabal Palm Forest in south
Texas. It is located on the Rio Grande at the southernmost tip of Texas. Vegetation in this region
includes Texas sabal palm (Sabal texana), Texas ebony, tepeguaje (Leucaena pulverulenta), anacua,
brasil, and granjeno. The National Audubon Society's Sabal Palm Grove Sanctuary is located in this area.

Loma Tidal Flats

Located at the mouth of the Rio Grande, this community consists of clay dunes, saline flats, marshes,
and shallow bays along the Gulf of Mexico. Sea ox-eye (Borrichia frutescens), saltwort (Batis maritima),
glasswort (Salicornia sp.), gulf cordgrass (Spartina spartinae), Berlandier’s fiddlewood (Citharexylum
berlandieri), Texas ebony, and yucca are typical plants of this region.

Coastal Brushland Potholes

This community comprises dense brushy woodland around freshwater ponds, changing to low brush and
grasslands around brackish ponds, and saline estuaries nearer the Gulf of Mexico. Typical plants include
honey mesquite, granjeno, barbed-wire cactus (Acanthocereus pentagonus), and gulf cordgrass. Area
wetlands provide important habitat for migratory wildlife.

Lower Laguna Madre

The Lower Laguna Madre is a hypersaline bay in the eastern portions of Cameron and Willacy counties.
The Lower Laguna Madre is characterized by its shallow depth, approximately 2 feet on average,
extensive seagrass meadows, and tidal flats. Small portions of the Lower Laguna Madre are estuarine in
nature with more moderate to brackish salinities. The Arroyo Colorado and Rio Grande rivers provide
most of the freshwater inflow to the bay; other drainage canals and floodways have smaller
contributions. Freshwater from these sources aid in moderating salinities in the bay and are vital to the
success of estuarine dependent aquatic species. The Lower Laguna Madre supports a wide variety of
marine aquatic organisms and wildlife. It also supports considerable water-related recreational activities
(boating, sport fishing, bird watching, etc.) and commercial fisheries.

1.3.3.3 Protected Areas

Public and private interests have created several refuges and preserves in the Lower Rio Grande Valley
to protect remaining vegetation and the habitats of endangered and threatened species. These include
the Lower Rio Grande Valley National Wildlife Corridor/Refuge, Laguna Atascosa National Wildlife
Refuge (NWR), Santa Ana NWR, Anzalduas County Park, Falcon State Park (SP), Bentsen-Rio Grande
Valley SP, Boca Chica SP, Las Palomas Wildlife Management Area (WMA), Arroyo Colorado WMA, Sabal
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Palm Audubon Center and Sanctuary, the Nature Conservancy's Chihuahua Woods Preserve, the South
Bay Coastal Preserve, Estero Llano Grande, and Resaca de la Palma.?®

Nine local communities, United States Fish and Wildlife Service (USFWS), and the Texas Parks and
Wildlife Department (TPWD) developed and completed the final stages of the World Birding Center in
2009.%° The promotion of ecotourism and activities from wildlife watchers accounts for $125 million in
commerce. These nine sites are considered world class birding destinations and attract thousands of
visitors to view migratory birds and learn about conservation of natural resources.?

Lower Rio Grande Valley National Wildlife Refuge and Wildlife Corridor

The USFWS, with the support and assistance of the TPWD and several private organizations and
individuals, is creating a wildlife corridor along the Rio Grande from Falcon Dam to the Gulf of Mexico.
The wildlife refuge serves as the largest component of the Lower Rio Grande Wildlife Corridor. It
currently includes 115 individual tracts totaling 91,000 acres. The completed refuge is projected to total
132,500 acres in fee and conservation easements. The wildlife refuges described below are part of this
system. Additional acreage is purchased from willing sellers at fair market value or obtained through
conservation easements.

Laguna Atascosa National Wildlife Refuge

Laguna Atascosa NWR contains more than 88,378 acres of land, providing essential habitat for a variety
of south Texas wildlife. It is located north of the Rio Grande and south of the Arroyo Colorado along the
Laguna Madre.

Santa Ana National Wildlife Refuge

This 2,088 acre refuge receives extensive bird watching attention because it is located at the
convergence of two major migratory waterfowl flyways, the Central and the Mississippi. More than half
of all butterfly species in the United States are found in this refuge.

Falcon State Park

This park, managed by the TPWD, contains over 500 acres above Falcon Dam. It is popular with bird
watchers because of its diversity of bird species.

Sabal Palm Audubon Center and Sanctuary

This sanctuary, owned by the National Audubon Society, is located in the southernmost point of Texas
on the Rio Grande. Itis a 527 acre forested area that includes a substantial portion of the remaining
sabal palm forest. The sanctuary is popular with bird watchers and other nature enthusiasts for its
wildlife. The state threatened southern yellow bat (Lasiurus ega) is a year-round resident. The ocelot
and jaguarundi (Herpailurus yagouaroundi) are believed to inhabit parts of the sanctuary.

19 Fish and Wildlife Service. Endangered and threatened species. https://www.fws.gov/. Accessed 4/11/2019.
20 Glusac, Elaine. “The Texas Border Draws Frequent Fliers.” The New York Times. 6 Apr. 2010.
www.nytimes.com/2010/04/11/travel/11explorer.html. Accessed 4/11/2019.

21 World Birding Center. http://www.worldbirdingcenter.org/. Accessed 4/11/2019 and
https://pubs.usgs.gov/sir/2016/5078/sir20165078.pdf.
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Bentsen-Rio Grande Valley State Park

This park, managed by the TPWD, is located west of Mission in Hidalgo County. It consists of almost 600
acres of subtropical resaca woodlands and brushland and is a popular bird-watching area. Boca Chica
State Park, administered by Bentsen-Rio Grande Valley SP, is located in Southeastern Cameron County.
Endangered and rare birds, such as brown pelicans, reddish egrets, osprey, peregrine falcons, and
several others, are commonly found in the park area.

East Wildlife Foundation Ranchland

The East Wildlife Foundation is a nonprofit tax exempt organization, the mission of which is to support
wildlife conservation and other public benefits of ranching and private land stewardship. The foundation
includes management of over 215,000 acres of native South Texas rangeland. This land is operated as six
separate ranches in parts of Jim Hogg, Starr, Willacy, and Kenedy counties. Traditionally maintained as
native rangeland and as working cattle ranches, the lands operated by the foundation are now managed
as a field laboratory for discovery and problem solving.

1.3.3.4 Rare, Threatened, or Endangered Plant and Animal Species

The federal Endangered Species Act (ESA) of 1973, with amendments, provides a means to conserve
endangered and threatened species and the ecosystems on which these species depend. The ESA
provides for conservation programs for endangered and threatened species and indicates that agencies
are to take steps as may be appropriate for achieving the purposes of conserving species of fish and
wildlife protected by international treaty. Federal agencies are required to ensure that no actions that
an agency would undertake will jeopardize the continued existence of any endangered or threatened
species, except as provided by the ESA. Any federal permits required to implement components of this
water plan would be subject to the terms of the ESA. Federally listed species present in Region M are
shown in Table 1-5.

Table 1-5 Federally Threatened and Endangered Species in Region M 2

[ P P
TAXONOMY SCIENTIFIC NAME COMMON NAME DESIGNATION
Birds Sternula antillarum athalassos Interior Least Tern Endangered
Birds Falco femoralis septentrionalis Northern Aplomado Falcon Endangered
Birds Charadrius melodus Piping Plover Threatened
Birds Calidris canutus rufa Red Knot Threatened
Birds Numenius borealis Eskimo Curlew Endangered
Birds Setophaga chrysoparia Golden-Cheeked Warbler Endangered
Mammals Leopardus pardalis Ocelot Endangered
Mammals Megaptera novaeangliae Humpback Whale Endangered

22 Texas PWD Rare Threatened, and Endangered Species of Texas by County. https://tpwd.texas.gov/gis/rtest/.
Accessed 7/9/2019.
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FEDERAL
TAXONOMY | SCIENTIFIC NAME COMMON NAME DESIGNATION

Plants Thymophylla tephroleuca Ashy Dogweed Endangered
Plants Astrophytum asterias Star Cactus Endangered
Plants Physaria thamnophila Zapata Bladderpod Endangered
Plants Manihot walkerae Walker's Manioc Endangered
Plants Ayenia limitaris Texas Ayenia Endangered
Plants Ambrosia cheiranthifolia South Texas Ambrosia Endangered
Mollusks Popenaias popeii Texas Hornshell Endangered
Reptiles Caretta caretta Loggerhead Sea Turtle Threatened
Reptiles Chelonia mydas Green Sea Turtle Threatened
Reptiles Eretmochelys imbricata Atlantic Hawksbill Sea Turtle Endangered
Reptiles Lepidochelys kempii Kemp's Ridley Sea Turtle Endangered
Reptiles Dermochelys coriacea Leatherback Sea Turtle Endangered
Fish Dionda diaboli Devils River Minnow Threatened
Fish Pristis pectinata Smalltooth Sawfish Endangered

There are 14 USFWS federally listed threatened or endangered animal species. The Texas-Fish and
Wildlife Service (FWS) lists 45 species as threatened or endangered.

1.3.4 Threats to Agricultural and Natural Resources

The Region M planning area is experiencing urbanization and growing demands on water on both sides
of the border with Mexico and in neighboring regions.

1.3.4.1 Drought and Inflows from Mexico

Under DOR conditions, hydrologic simulations of reservoir operations indicate that surface water rights
for irrigation will only be fulfilled between 30 and 45 percent of their authorized diversion. Irrigation and
mining supplies are structured to vary along with availability and bear the associated economic costs of
such shortages. In addition to drought, variability in deliveries from Mexico can impact the US water
supplies and, therefore, water available for irrigation. The terms of the 1944 treaty grant 350,000 acft/yr
to the US storage from Mexico, but this annual target is not always met (Figure 1-12). Figure 1-12 was
the most recent graphic available with data through June 29, 2019. More specific (e.g. reservoir levels),
and recent data and reports can be found at ibwc.gov.

The irrigation conservation WMSs discussed in this plan aim to assist farmers in making the most of
what water is available in drought years. Agricultural shortages are managed through efficient water
use, low water demand crop selection, and other irrigation best management practices, which are
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recommended in Chapter 5. Additionally, the RWPG has advocated for Mexico to meet the 1944 treaty
water delivery obligation, described in Chapter 7.

Rio Grande River Basin
Estimated Volumes Allotted to the United States by Mexico from Six Named Mexican Tributaries
and Other Accepted Sources under the 1944 Water Treaty
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1.3.4.2 Groundwater Marketing

3 4 5
Cycle Year

Deliveries from Mexico under 1944 Treaty (IBWC)%

2,000

7L 1,500

1,000

500

Accumulated Volume (MCM)

Drilling and marketing of groundwater in locations that may impact surface water, especially near the
Amistad Dam, can impact stream and spring flows and reduce availability. Water marketing companies
are actively seeking water sources to be sold to entities in need of new water sources. Recently, there
has been substantial interest in groundwater in and around Val Verde County. In this particular area,
strong evidence suggests interaction between groundwater and surface water. A 2017 study indicated
that any commercial harvesting of groundwater for exportation in northern Val Verde County will have
an adverse effect on the necessary environmental flows to maintain the unique fauna of the special and

threatened Devils River.2* The pumping of groundwater in the Devils and Pecos river basins have 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

23 Mexico Deliveries During the Current 5-Year Cycle. https://ibwc.gov/Water_Data/mexico_deliveries.html.

Accessed 9/28/2020.

24 Devils River Conservancy. “Study Links Groundwater and Surface Water in Devils River Basin.”
www.devilsriverconservancy.org/news-articles/2017/9/26/study-links-groundwater-and-surface-water-in-devils-

river-basin. Accessed 4/15/2019.
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Reservoir presents a threat to the region. Policy recommendations from Region M have included further
study into groundwater and surface water interactions.

1.3.4.3 Urbanization

Another threat to agricultural and natural resources of the region is the impact of ongoing and projected
urbanization on currently undeveloped areas and the loss of water and habitat availability for wildlife.
Increased pumping of groundwater from the Gulf Coast Aquifer and the Rio Grande Alluvium may
threaten riparian habitats fringing resacas and potholes. This effect would have a negative impact on
ecotourism. The lowering of Falcon Lake level due to reduced inflow could negatively impact the
diversity of bird species that currently exists. WMSs in this plan that recommend groundwater use will
be limited to the managed available groundwater for each aquifer.

Urbanization plays a major role in determining future demand. The impact can be quantified from
previous rates of urbanization (loss of flat-rate acres and loss of irrigated acres) and the separation of
water rights from the land as a part of the development process. Particularly in Cameron and Hidalgo
counties, projected urbanization is expected to significantly reduce the area of irrigable farmland.
Within the Lower Rio Grande Valley, urbanization is expected to be concentrated in corridors along
State Highways 77 and 83, with some additional development through agricultural areas.

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). Urbanization impacts the effectiveness of irrigation district distribution
networks by shifting land use to a patchwork of farmland and developed areas.

Irrigation districts play a critical role in the delivery of almost 85 percent of the water used in the region,
including irrigation and municipal water. The improvements discussed in this plan for irrigation districts

are intended not only to reduce the losses in their systems but also to allow for better management and
controls over their systems and improved service to utilities.

1.4 EXISTING LOCAL AND REGIONAL WATER PLANS

1.4.1 Drought Planning

TCEQ requires water conservation plans 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 irrigation districts are required to develop a drought contingency plan (DCP). Water
conservation plans 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.
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Because of these requirements and recent drought conditions, many communities in the Rio Grande
Region have addressed drought preparedness and water conservation planning. A review of TCEQ
records shows that many communities and irrigation districts in the region have water conservation and
DCPs. Table 1-6 lists the date of the most recently filed water conservation and DCPs. It should be noted
that smaller public water systems (i.e., those with fewer than 3,300 connections) were required to
prepare drought plans but do not have to file their drought plans with the TCEQ.

Table 1-6 Local Water Plans Filed with TCEQ

I =
ENTITY PLAN DATE PLAN DATE
Agua SUD 4/25/2019 4/25/2019
Alamo - 3/28/2014
Bayview Irrigation District No. 11 5/6/2019 5/6/2019
Brownsville Irrigation District 5/15/2009 4/1/2014
Brownsville PUB 4/24/2019 4/24/2019
Bruni Rural WSC 1/24/2011 1/24/2011
Cameron County Irrigation District No. 2 4/24/2019 4/24/2019
Cameron County Irrigation District No. 6 - 3/14/2016
Delta Lake Irrigation District 9/19/2014 9/19/2014
Donna - 9/1/2007

Donna Irrigation District - -

Eagle Pass Water Works System 9/15/2017 9/15/2017
East Rio Hondo WSC 6/25/2019 6/25/2019
Harlingen Irrigation District 5/19/2003 5/19/2003
Harlingen Waterworks System 6/15/2015 6/15/2015
Hidalgo 8/5/2019 -

Hidalgo Co. Drainage District No. 1 8/25/2014 8/25/2014
Hidalgo Co. Irrigation District No. 1 - 2/22/2007
Hidalgo Co. Irrigation District No. 2 4/18/2019 8/28/2014
Hidalgo Co. Irrigation District No. 5 4/30/2019 4/30/2019
Hidalgo Co. Irrigation District No. 6 4/30/2019 4/30/2019

Hidalgo Co. Irrigation District No. 9 = =

Hidalgo Co. Irrigation District No. 13 - 4/22/2019
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WATER CONSERVATION DROUGHT CONTINGENCY
ENTITY PLAN DATE PLAN DATE

Hidalgo Water Improvement District No. 3 5/20/2019 5/20/2019
Jim Hogg County Irrigation District No. 2 3/31/2011 3/31/2011
Kenedy County 5/9/2017 -

La Feria Irrigation District 5/20/2019 5/20/2019
Laguna Madre Water District 3/13/2019 3/3/2019
Laredo 8/9/2019 8/9/2019
Los Fresnos 8/23/2019 8/23/2019
Lyford - 7/24/2000
Maverick County Water Control and 4/29/2019 4/29/2019
Improvement District No. 1

McAllen, McAllen Public Utility 6/4/2018 6/4/2018
Military Highway Water Supply Corporation 5/5/2014 5/5/2014
Mission Public Works Department 9/25/2019 9/25/2019
North Alamo WSC 9/17/2019 9/17/2019
North Cameron Regional WSC - 9/11/2014
Olmito WSC 3/11/2019 3/11/2019
Pharr 4/22/2019 4/22/2019
Raymondville 8/28/2014 8/28/2014
Rio Grande City - 5/1/2014
Rockwall 4/15/2019 4/15/2019
Roma 6/17/2014 6/17/2014
San Benito 8/1/2014 8/1/2014
San Juan 8/17/2011 -

San Ygnacio Municipal Utility District (MUD) - 4/8/2014
Santa Cruz Irrigation District No. 15 - 5/31/2019
Sharyland WSC 7/16/2019 7/16/2019
Southmost Regional Water Authority 4/24/2019 4/24/2019
Union WSC - 11/29/2011
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I
ENTITY PLAN DATE PLAN DATE

United Irrigation District 8/31/2015 8/31/2015

Valley MUD No. 2 - 6/18/2013

Valley Acres Irrigation District - =

Weslaco 5/1/2009 5/1/2009

Zapata County Waterworks 7/13/2014 5/28/2013

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
irrigation districts, 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 allocation on a portion of their land,
leaving other areas for dry land farming.

The entities that deliver treated water generally developed triggers that were either based on the
balance remaining in municipal water rights accounts 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.

1.4.2 Existing Regional Water Plans

Immediately prior to the initiation of the SB1 regional water planning program, two regional water
supply planning projects were conducted within the Rio Grande Region. In February 1998, Phase | of the
South Texas Regional Water Supply Plan was completed under the sponsorship of the South Texas
Development Council, with funding assistance from the TWDB. This plan addressed water supply needs
in Jim Hogg, Starr, Webb, and Zapata counties. The report for this initial planning phase provided
background data and identified key issues that need to be addressed in future water planning. Specific
recommendations regarding water supply strategies were not developed.

In February 1999, the Integrated Water Resources Plan (IWRP) for the Lower Rio Grande Valley was
completed. This planning effort was sponsored by the Lower Rio Grande Valley Development Council
with funding from the TWDB, the US Economic Development Administration, the US Bureau of
Reclamation, and local sources. This plan addressed water planning issues in Cameron, Hidalgo, and
Willacy counties. In addition to comparing projected water supplies and demand, the IWRP makes
specific recommendations for meeting future demands, including “improvements to the irrigation canal
delivery system; aggressive water conservation efforts in all areas of consumption; and implementation
of wastewater reuse, desalination of brackish groundwater and desalination of seawater where cost
effective.”
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The Arroyo Colorado Watershed Protection Plan (WPP) is a comprehensive watershed-based strategy to
improve water quality and aquatic and riparian habitat in the Arroyo Colorado River in South Texas. The
Arroyo Colorado WPP was last updated in 2017 and is intended to be updated every 5 years.” The
Arroyo Colorado Watershed Partnership, which is composed of stakeholders, has grown to over 720
members. In collaboration with the Lower Rio Grande Valley Texas Pollutant Discharge Elimination
System (TPDES) stormwater task force and local citizens, the Arroyo Partnership installed more than
1,000 storm drains that read “No Dumping, Drains to Laguna Madre.” Education and outreach activities
occur on a daily basis, and over 32,000 individuals have experienced the watershed model, a hands-on
water quality education tool that demonstrates the impact of pollution within the watershed. Numerous
agriculture and wastewater infrastructure best management practices have been implemented.

The Lower Rio Grande Water Quality Initiative was formed to address persistent high bacteria and
salinity levels in the Lower Rio Grande. The group led a bi-national effort to identify all potential
discharges and develop a hydrologic model with the data, collected in 2014 and 2015.

The Texas Rio Grande Basin Clean Rivers Program includes regular water quality monitoring, special
studies as needed, annual Basin Highlight Reports since 2011, and Basin Summary Reports every

5 years. The program also includes outreach and educational components that help volunteers,
students, and partner organizations monitor, collect, and analyze samples.?®

In 2013, the Bureau of Reclamation and the Rio Grande Regional Water Authority evaluated the impacts
of climate change on the Lower Rio Grande Valley in a Basin Study and recommended brackish
groundwater desalination as the best alternative water source to ensure reliability in the face of
uncertain supplies. The study, funded by a grant through the WaterSMART program, reviewed a range
of climate scenarios and identified a median of 84,000 acft/yr less water being available. In response to
this reduction, the Basin Study proposed four brackish groundwater desalination facilities and a trunk
line to connect three clusters of municipalities, centering around McAllen, Weslaco, and Harlingen. The
concept was sized and phased using the Southmost Regional Water Authority model, which was
designed to meet 40 percent of the demands of the member cities. The Basin Study has been used, in
conjunction with detailed groundwater data gathered by the TWDB in the BRACS report, to inform other
studies.

1.4.3 Public Water Supply Systems

The TWDB conducts water loss audits annually for retail water utilities. The breakdown of the
aggregated water loss audits from Region M is summarized in Table 1-7. Since the 2016 RWP, the system
input volume has increased from 62,947 million gallons to 74,376 million gallons, water losses have
dropped from 17.5 percent to 12.1 percent of total system input volume, and non-revenue water has
decreased from 19.8 percent to 14.1 percent.

25 Arroyo Colorado Watershed Partnership. Update to the Arroyo Colorado Watershed Protection Plan, August
2017. http://arroyocolorado.org/media/671263/arroyo-colorado-wppfinaloptimized.pdf.
26 |IBWC. Clean Rivers Program. https://www.ibwc.gov/CRP/Index.htm.
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Table 1-7 Summary of Region M Water Loss Audit Data, 2017 (million gallons)

31 Audits Submitted

System Input Volume

74,376
Authorized Consumption Water Loss
65,367 9,009
87.9% 12.1%
Billed Consumption Unbilled Consumption Apparent Loss Real Loss
63,905 1,463 1,763 7,246
85.92% 1.97% 2.37% 9.74%
Customer  Systematic Reported
Meter Data Breaks
Billed Billed Unbilled  Unbilled Unauthorized  Accuracy Handling and Unreporte
Metered Unmetered Metered Unmetered Consumption Loss Discrepancy  Leaks d Loss
63,811 94 644 818 175 1,535 53 1,043 6,204
85.8% 0.1% 0.9% 1.1% 0.2% 2.1% 0.1% 1.4% 8.3%

Revenue Water
63,905

85.9%

Non-Revenue Water
10,472

14.1%

BLACK & VEATCH | Description of the Regional Water Planning Area
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CHAPTER 2: POPULATION AND WATER DEMAND PROJECTIONS

2.1 INTRODUCTION

To plan for future growth, current water demands must be quantified, and trends must be identified in
the change in demand. Region M has experienced changes in both the quantity and type of demands as
a result of population growth, changes in irrigated farmland and the type of crops that are grown in any
given year, changes in oil and gas mining operations, and other factors.

The Texas Water Development Board (TWDB) collaborated with the Regional Water Planning Groups
(RWPGSs) to develop demand projections for the region’s water users, shown on Figure 2-1 and in Table
2-1. Population and municipal demands were estimated for cities and unincorporated areas for
municipal water user group (WUG) projections. Other users were aggregated into geographical areas
defined by county and river basin boundaries, such as irrigation and steam-electric power generation, to
form the demand projections for all other WUGs. TWDB estimated demands using historical data and
recent studies for each category to establish the base year. The base year was used with a rate of
change to project decadal estimates over the 50-year planning horizon.
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Figure 2-1 Aggregated Demands for Each Water User Group in Region M (acft/yr)
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The TWDB draft demand projections were distributed to the RWPGs for review and were revised where
necessary on the basis of local information. The Region M Planning Group adopted the TWDB estimates
for manufacturing, steam-electric, and livestock demand. Revisions were requested and adopted for
population, municipal demand, and irrigation demands.

Table 2-1 Regional Demand Projects by Water User Group (acft/yr)

I P
GROUP TYPE 2070
Municipal 315,689 373,896 433,312 494,887 558,022 620,040
Irrigation 1,426,960 1,381,152 1,335,343 1,289,533 1,243,724 1,197,914
Livestock 4,748 4,748 4,748 4,748 4,748 4,748
Manufacturing 4,305 5,055 5,055 5,055 5,055 5,055
Mining 17,051 16,480 14,952 12,823 10,458 10,361
Steam-Electric 15,240 15,240 15,240 15,240 15,240 15,240

1,783,993 1,796,571 1,808,650 1,822,286 1,837,247 1,853,358

2.2 MUNICIPAL DEMANDS

2.2.1 Population Projections

The TWDB generated draft projections for population and municipal demand, which were reviewed by
the RWPG and WUGs in the region. Proposed revisions were sent to the TWDB on behalf of the RWPG
on December 15, 2017; an updated request followed on January 8, 2018. The TWDB reviewed the
request and recommended adoption of the proposed changes on January 10, 2018; the changes were
adopted by the Board on April 5, 2018.

The population of Region M has been growing at a slightly higher rate than the rest of the state of Texas.
Figure 2-2 shows the major population centers within the region. Table 2-2 shows the population
forecasted by county over the planning horizon.
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Figure 2-2 Population Projections for Region M by County
Table 2-2 Population Growth Projections for Region M
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
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 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
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County-level population projections are based on Texas State Data Center (TSDC) Office of the State
Demographer county-level population estimates. The base year projections are based on the 2010
census, and projections were developed using demographic trends including birth rates, survival rates,
and net migration rates for population cohorts separated by age, gender, and race/ethnicity. TSDC’s
projections extend to 2050, and the TWDB staff has extended the projection through 2070 by using the
trend average annual growth rates of the 2011 to 2050 TSDC projections and the population projections
in the 2017 State Water Plan as reassembled by utility service areas. Refer to Figure 2-3.

WILLACY ZAPATA
3,263 3,045

~_ CAMERON
STARR 81,779
11,680
MAVERICK
10,362
JIM HOGG
796
HIDALGO
160,751
Figure 2-3 2020 Municipal Demand Distribution Among the Eight Counties of Region M (acft/yr)

The county-level projections were then distributed to a municipal utility level. Since the 2016 Regional
Water Plan (RWP), TWDB rules changed the definition of a WUG to being utility-based. Draft projections
for the 2021 RWPs transitioned 2017 State Water Plan (SWP) population projections and the associated
water demand projections from political boundary-based WUGs to utility service area boundaries.
Municipal WUGs in the 2021 RWPs are defined as follows:

A Privately-owned utilities that provide an average of more than 100 acre-feet per year (acft/yr)
for municipal use for all owned water systems;

B. Water systems serving institutions or facilities owned by the state or federal government that
provide more than 100 acft/yr for municipal use;

C. All other retail public utilities not covered in sections (A) and (B) that provide more than
100 acft/yr for municipal use;

D. Collective reporting units, or groups of retail public utilities that have a common association and
are requested for inclusion by the RWPG; and

E. Municipal and domestic water use, referred to as "county-other," not included in paragraphs

(A)- (D) of this subsection.

The list of WUGSs for the 2021 RWPs was prepared using the rules listed above and TWDB Water Use
Survey data for 2010 to 2014.
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The population projections (Table 2-3) for each WUG were developed by allocating growth from the
county projections to each of the cities, utilities, and rural areas within that county. All county
population not accounted for in a WUG is aggregated into a County-Other WUG, which represents
unincorporated areas and utilities that do not meet WUG criteria. A combination of factors influence the
allocation of growth, including that WUG’s share of historical growth or historical population and
instances where a WUG is expected to have a constant population, such as a prison or military base.
Where WUGS are split between counties, they are listed under each county with the portion of their
population in that county, and indicated by an asterisk. A table with detailed population projections,
split between county and river basin is included in Appendix A.1.

Table 2-3 Historical and Projected Population, by Decade

covmery | oo [ o | o | [ oo | oo
COUNTY/CITY USE SURVEY 2070
Brownsville 167,647 207,603 247,009 286,983 330,172 374,323 419,718
Combes 2,892 3,411 3,986 4,567 5,195 5,840 6,501
County-Other, Cameron 35,975 24,051 22,713 26,714 29,660 33,841 34,621
East Rio Hondo Water 23,728 27,978 32,687 33,340 37,155 40,906 45,540
Supply Corporation
(WSC)*
El Jardin WSC 10,524 13,521 15,797 18,106 20,593 23,150 25,773
Harlingen 75,625 89,171 104,179 118,211 131,729 145,037 161,462
La Feria 7,302 8,610 10,059 11,530 13,113 14,742 16,411
Laguna Madre Water 14,151 18,783 21,944 25,150 28,603 32,157 35,798
District
Los Fresnos 5,574 6,573 7,679 8,801 10,009 11,253 12,528
Military Highway WSC* 15,560 23,459 28,233 33,048 38,028 43,073 48,101
North Alamo WSC* 3,631 4,578 5,661 6,747 7,837 8,926 9,986
Olmito WSC 5,322 6,275 7,331 8,404 9,558 10,746 11,962
Palm Valley 1,304 1,350 1,364 1,377 1,391 1,405 1,419
Primera 4,036 4,758 5,560 6,373 7,247 8,148 9,070
Rio Hondo 2,355 2,777 3,244 3,718 4,229 4,755 5,292
San Benito 25,105 29,602 34,583 39,638 45,082 50,682 56,421
Santa Rosa 2,889 3,407 3,981 4,563 5,189 5,833 6,493
Valley Municipal Utility 2,600 3,067 3,583 4,106 4,671 5,251 5,845

District (MUD) 2

Cameron County Total 406,220 478,974 559,593 641,376 729,461 820,068 912,941

HIDALGO COUNTY

Agua Special Utility 54,292 68,778 85,371 102,026 118,714 135,400 151,619
District (SUD)*
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2010 WATER
COUNTY/CITY USE SURVEY 2070

Alamo 18,353 23,259 28,881 34,525 40,181 45,837 51,335
County-Other, Hidalgo 12,144 23,700 29,741 37,213 44,342 51,516 58,872
Donna 15,798 20,021 24,860 29,719 34,587 39,456 44,189
Edcouch 3,028 3,837 4,765 5,696 6,629 7,562 8,469
Edinburg 76,285 96,678 120,046 143,507 167,015 190,523 213,378
Elsa 5,809 7,362 9,140 10,927 12,717 14,508 16,248
Hidalgo 11,198 14,191 17,621 21,065 24,516 27,967 31,322
Hidalgo County MUD 6,242 7,909 8,937 9,912 10,843 11,737 12,576
No. 1

La Joya 3,985 5,050 6,271 7,496 8,724 9,952 11,146
La Villa 1,979 2,508 3,114 3,723 4,332 4,942 5,536
McAllen 157,338 169,099 209,972 251,008 292,126 333,245 373,221
Mercedes 14,934 19,732 24,501 29,290 34,088 38,886 43,551
Military Highway WSC* 12,898 19,447 23,404 27,395 31,525 35,707 39,874
Mission 76,521 96,978 120,418 143,951 167,532 191,114 214,039
North Alamo WSC* 129,228 162,960 201,502 240,156 278,948 317,715 355,415
Pharr 66,692 89,220 110,785 132,436 154,131 175,826 196,917
San Juan 17,757 34,508 42,849 51,223 59,614 68,005 76,163
Sharyland WSC 57,176 72,459 89,974 107,558 125,178 142,798 159,928
Weslaco 33,112 44,194 57,073 68,676 80,515 92,319 103,339
Hidalgo County Total 774,769 981,890 1,219,225 1,457,502 1,696,257 1,935,015 2,167,137

JIM HOGG COUNTY
County-Other, Jim Hogg 1,145 1,264 1,372 1,466 1,571 1,662 1,746

Jim Hogg County Water 4,155 4,589 4,984 5,324 5,703 6,032 6,336
Control & Improvement
District (WCID) 2

Jim Hogg County Total 5,300 5,853 6,356 6,790 7,274 7,694 8,082
County-Other, 8,540 4,317 3,964 3,634 3,294 2,967 2,651
Maverick

Eagle Pass 44,358 57,119 66,607 75,457 84,618 93,399 101,833
Maverick County 1,360 1,671 1,920 2,152 2,392 2,622 2,843
Maverick County Total 54,258 63,107 72,491 81,243 90,304 98,988 107,327

STARR COUNTY

Agua SUD* 250 317 393 470 547 623 698
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2010 WATER
COUNTY/CITY USE SURVEY 2070

County-Other, Starr 5,087 5,341 6,007 6,610 7,215 7,744 8,219
El Sauz WSC 1,504 1,617 1,829 2,025 2,218 2,391 2,548
El Tanque WSC 1,850 1,858 2,102 2,326 2,548 2,747 2,928
La Grulla 6,297 7,314 8,273 9,158 10,031 10,815 11,522
Rio Grande City 17,484 20,304 22,966 25,418 27,848 30,022 31,991
Rio WSC 5,468 6,224 7,040 7,791 8,535 9,202 9,806
Roma 17,748 20,613 23,314 25,803 28,271 30,476 32,476
Union WSC 5,280 7,215 8,161 9,032 9,894 10,667 11,367
Starr County Total 60,968 70,803 80,085 88,633 97,107 104,687 111,555
County-Other, Webb 1,981 2,585 3,199 3,781 4,312 4,813 5,265
Laredo 237,000 301,124 372,380 440,247 502,142 560,482 613,020
Mirando City WSC 541 620 766 906 1,033 1,153 1,261
Webb County 10,782 13,699 16,939 20,026 22,843 25,497 27,887
Webb County Total 250,304 318,028 393,284 464,960 530,330 591,945 647,433

WILLACY COUNTY

County-Other, Willacy 3,977 416 472 525 579 629 684
East Rio Hondo WSC* 31 37 41 46 50 55 59
Lyford 2,671 2,981 3,360 3,723 4,110 4,485 4,851
North Alamo WSC* 3,676 6,406 7,220 8,000 8,832 9,637 10,424
Port Mansfield Public 277 592 668 740 817 891 964
Utility District (PUD)

Raymondville 9,564 12,619 14,224 15,762 17,401 18,986 20,538
Sebastian Mud 1,938 2,213 2,494 2,763 3,051 3,329 3,601
Willacy County Total 22,134 25,264 28,479 31,559 34,840 38,012 41,121
County-Other, Zapata 434 866 981 1,138 1,304 1,538 1,701
Falcon Rural WSC 794 863 990 1,119 1,225 1,321 1,408
San Ygnacio MUD 835 1,002 1,174 1,363 1,571 1,786 2,010
Siesta Shores WCID 1,373 1,617 1,910 2,240 2,582 2,936 3,304
Zapata County 10,132 12,126 14,250 16,547 19,142 21,780 24,627
Zapata County WCID- 450 345 404 469 541 615 692
Hwy 16 East

Zapata County Total 14,018 16,819 19,709 22,876 26,365 29,976 33,742
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2010 WATER
COUNTY/CITY USE SURVEY 2070

*WUGs are in more than one county; population splits are shown.

2.2.2 Municipal Water Demand Projections

Municipal water demand projections utilize the population projections and a per-person water use
volume (gallons per capita per day, GPCD). The base year uses a dry year (most commonly 2011) GPCD
values for water utility and rural areas (county-other). Over the planning horizon, GPCD gradually
declines on the basis of natural replacement rates for adoption of water-efficient fixtures and appliances
known as "passive conservation." For each municipal WUG, the projected GPCD is multiplied by the
projected population for each future decade to develop municipal water demand projections. When
calculating the base (2011) or projected GPCD values, TWDB staff applied a minimum of 60 GPCD.!

The efficiency gains that are applied to GPCD are based on new construction and gradual replacement of
fixtures and appliances in existing homes. The fixtures that were included in this estimate are toilets,
showerheads, dishwashers, and clothes washers. Total water savings are based on the phased
implementation of federal efficiency requirements for each of these kinds of fixtures/appliances and
assumptions about the rate at which new homes are constructed and old fixtures are replaced.? This is
considered passive conservation and measures beyond those described above are included in the
discussion of advanced water conservation as a water management strategy (WMS) in later chapters.
The regional average GPCD for 2020 is 143.4 and in 2070 is 123.9, which is a 13.6 percent reduction in
per-capita daily demand over 50 years. GPCD for all Region M WUGs is shown in Table 2-4.

Table 2-4 GPCD and Projected Municipal WUG Demands by County (Acre-Feet/year)

PR 0 I Y
COUNTY/CITY YEAR GPCD 2070
Brownsville 162 35,477 41,198 47,168 53,886 60,982 68,336
Combes 94 321 357 396 444 497 553
County-Other, Cameron 155 3,931 3,618 4,176 4,590 5,226 5,343
East Rio Hondo WSC 132 3,895 4,452 4,483 4,963 5,452 6,065
El Jardin WSC 109 1,526 1,729 1,945 2,191 2,456 2,732
Harlingen 168 15,797 17,992 20,088 22,212 24,412 27,160

1 The 60 GPCD minimum was based on the "Standard New Homes Retrofitted..." estimate of 39 GPCD for indoor
use (Analysis of Water Use in New Single Family Homes, Prepared by William B. DeOreo of Aquacraft Water
Engineering & Management for the Salt Lake City Corporation and the USEPA, 2011) and an estimate that indoor
use accounts for 69 percent of total household use (The Grass is Always Greener...Outdoor Residential Water Use
in Texas, Sam Marie Hermitte and Robert Mace, TWDB Technical Note 12-01, 2012). The total of 56.5 GPCD is
rounded up to account for additional local government and commercial water use.

2 For details regarding the way efficiency improvements were calculated, refer to the Regional Water Planning
Documentation, Projection Methodology for Draft Population and Municipal Demands, TWDB.
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BASE DRY-
COUNTY/CITY YEAR GPCD 2070

La Feria 1,125 1,274 1,432 1,612 1,808 2,011
Laguna Madre Water District 386 7,930 9,179 10,461 11,865 13,330 14,835
Los Fresnos 60 442 516 592 673 756 842
Military Highway WSC 144 3,556 4,177 4,821 5,509 6,227 6,950
North Alamo WSC 153 742 900 1,062 1,227 1,395 1,560
Olmito WSC 175 1,159 1,321 1,490 1,682 1,888 2,100
Palm Valley 176 250 246 244 244 246 248
Primera 87 418 467 521 585 655 728
Rio Hondo 75 203 224 250 284 320 356
San Benito 123 3,733 4,195 4,688 5,267 5,906 6,570
Santa Rosa 88 296 326 360 402 450 500
Valley MUD 2 294 978 1,129 1,284 1,455 1,634 1,819
Cameron County Total 81,779 93,300 105,461 119,091 133,640 148,708

HIDALGO COUNTY

Agua SUD 104 7,375 8,883 10,449 12,064 13,724 15,355
Alamo 133 3,230 3,908 4,607 5,326 6,064 6,786
County-Other, Hidalgo 121 2,873 3,562 4,439 5,274 6,114 6,982
Donna 127 2,610 3,126 3,659 4,218 4,802 5,374
Edcouch 91 343 401 463 531 603 675
Edinburg 128 12,974 15,730 18,573 21,484 24,459 27,374
Elsa 112 832 987 1,150 1,322 1,504 1,683
Hidalgo 125 1,858 2,253 2,661 3,079 3,505 3,923
Hidalgo County MUD 1 100 816 896 979 1,063 1,147 1,228
La Joya 125 651 783 919 1,060 1,207 1,350
La Villa 108 277 332 388 448 509 570
McAllen 220 39,787 48,510 57,403 66,492 75,765 84,820
Mercedes 111 2,222 2,648 3,090 3,558 4,048 4,530
Military Highway WSC 144 2,948 3,462 3,996 4,567 5,162 5,761
Mission 193 20,070 24,532 29,086 33,717 38,414 43,002
North Alamo WSC 153 26,417 32,031 37,785 43,670 49,653 55,513
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BASE DRY
COUNTY/CITY YEAR GPC 2070

b
Pharr 108 9,923 11,933 14,020 16,182 18,415 20,606
San Juan 137 4,947 5,990 7,063 8,166 9,298 10,407
Sharyland WSC 169 12,901 15,628 18,421 21,302 24,263 27,160
Weslaco 165 7,697 9,711 11,550 13,443 15,391 17,218
Hidalgo County Total 160,751 195,306 230,701 266,966 304,047 340,317

JIM HOGG COUNTY

County-Other, Jim Hogg 118 153 159 165 174 184 193
Jim Hogg County WCID 2 135 643 675 702 743 783 822
Jim Hogg County Total 796 834 867 917 967 1,015
County-Other, Maverick 128 576 514 463 416 374 334
Eagle Pass 159 9,545 10,839 12,074 13,429 14,795 16,122
Maverick County 138 241 268 295 324 355 384
Maverick County Total 10,362 11,621 12,832 14,169 15,524 16,840
Agua SUD 104 34 41 48 56 63 71
County-Other, Starr 124 679 734 785 846 906 961
El Sauz WSC 99 163 177 191 207 222 237
El Tanque WSC 142 276 305 332 360 388 413
La Grulla 169 1,308 1,445 1,575 1,712 1,842 1,962
Rio Grande City 223 4,850 5,386 5,889 6,413 6,905 7,355
Rio WSC 100 643 706 767 832 894 952
Roma 117 2,466 2,681 2,890 3,124 3,359 3,577
Union WSC 164 1,261 1,402 1,535 1,672 1,800 1,917
Starr County Total 11,680 12,877 14,012 15,222 16,379 17,445
County-Other, Webb 116 302 356 414 471 525 573
Laredo 134 42,028 50,530 58,812 66,591 74,190 81,096
Mirando City WSC 109 69 83 96 108 121 132
Webb County 115 1,614 1,929 2,239 2,532 2,819 3,082
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BASE DRY-
COUNTY/CITY YEAR GPCD 2070

Webb County Total 44,013 52,898 61,561 69,702 77,655 84,883

WILLACY COUNTY

County-Other, Willacy 118 52 58 65 71 77 84
East Rio Hondo WSC 132 5 6 6 7 7 8
Lyford 96 290 314 338 367 399 431
North Alamo WSC 153 1,038 1,148 1,259 1,383 1,506 1,628
Port Mansfield PUD 358 231 259 285 313 342 369
Raymondville 115 1,490 1,618 1,747 1,904 2,072 2,239
Sebastian MUD 73 157 168 186 205 224 242
Willacy County Total 3,263 3,571 3,886 4,250 4,627 5,001
County-Other, Zapata 138 122 136 157 180 211 233
Falcon Rural WSC 177 163 183 205 222 240 255
San Ygnacio MUD 179 189 216 247 283 321 361
Siesta Shores WCID 132 222 254 291 333 377 424
Zapata County 175 2,247 2,582 2,956 3,396 3,857 4,359
Zapata County WCID-Hwy 16 East 275 102 118 136 156 177 199
Zapata County Total 3,045 3,489 3,992 4,570 5,183 5,831
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2.2.3 Major Water Provider Demands

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 2-5 have been designated as MWP in
the 2021 RWP. Appendix B includes the population and demand projections for the Major Water

Providers.

Table 2-5 Region M Major Water Providers

MAJOR WATER PROVIDERS

Agua Special Utility District (SUD)
Alamo
Bayview Irrigation District No. 11

Brownsville PUB

Brownsville Irrigation District

Cameron County Irrigation District No. 2

Cameron County Irrigation District No. 3 - La Feria
Cameron County Irrigation District No. 6 - Los Fresnos
Cameron County Water Improvement District No. 10
Delta Lake Irrigation District

Donna Irrigation District-Hidalgo County No. 1

Eagle Pass

East Rio Hondo WSC

Edinburg

Harlingen

Harlingen Irrigation District-Cameron County No. 1
Hidalgo and Cameron Counties Irrigation District No. 9

Hidalgo County Irrigation District No. 1

Hidalgo County Irrigation District No. 16
Hidalgo County Irrigation District No. 2
Hidalgo County Irrigation District No. 6

Hidalgo County Water Improvement District (WID)
No. 3

Laguna Madre Water District

Laredo

McAllen

Military Highway Water Supply Corporation (WSC)
Mission

North Alamo WSC

Pharr

Rio Grande City

San Benito

San Juan

Sharyland WSC

Southmost Regional Water Authority
United Irrigation District

Weslaco
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Irrigation districts® divert and deliver raw water to irrigated farmland, municipalities, and some
industrial and livestock water users. There are 24 irrigation districts in Region M that operate under the
Texas Water Code, each of which has its own internal operating policies (Figure 2-4). The physical
distribution networks are earthen canals, concrete lined canals, and pipeline. Irrigation districts are
discussed in more detail in Chapter 3.
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Figure 2-4 Lower Rio Grande Valley Irrigation Districts

WSCs cover most of the rural area in the Lower Rio Grande Valley and supply many of the populated
rural areas in the western counties. The largest are North Alamo WSC, East Rio Hondo WSC, Sharyland
WSC, and Military Highway WSC, which all treat and deliver both surface and groundwater to significant
unincorporated and rural areas and portions of cities. Additionally, the larger municipal utilities in the
region are considered as MWPs, including Alamo, Brownsville PUB, Eagle Pass, Edinburg, Harlingen,
Laredo, McAllen, Pharr, Rio Grande City, San Benito, San Juan, and Weslaco.

3 For simplicity, the following designations will be referred to collectively as irrigation districts in this plan:
irrigation districts, water control and improvement districts, water improvement districts, and other similar
designations.
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2.3 MANUFACTURING WATER DEMAND PROJECTIONS

The primary manufacturing water users in Region M are related to the agriculture industry and the
fishing industry, including sugar and vegetable processing. As detailed in Table 2-6, manufacturing
projections show an increase from 4,305 acft/yr in decade 2020 to 5,055 acft/yr in decade 2030, which
remains constant to decade 2070. The increase in demand occurs primarily in Cameron and Hidalgo
counties. These 2021 RWP projections represent an approximate 59 percent to 66 percent reduction in
demand from the 2016 RWP manufacturing projections. However, the 2016 RWP projections were
based on 2004 to 2008 data, which predates the recession of the late 2000s and, therefore,
overestimated economic growth.

Table 2-6 Manufacturing Demand Projections by County (acft/yr)

T T T T
Cameron 1,647 1,846 1,846 1,846 1,846 1,846
Hidalgo 2,236 2,721 2,721 2,721 2,721 2,721
Jim Hogg 2 2 2 2 2 2
Maverick 65 65 65 65 65 65
Starr 95 116 116 116 116 116
Webb 251 296 296 296 296 296
Willacy 0 0 0 0 0 0

Zapata 9 9 9 9 9 9
Manufacturing water demand projections were developed using 2010 through 2014 data from the
TWDB Annual Water Use Survey, historical water use at individual facilities, and Texas Workforce

Commission (TWC) employment projections. The 2020 water demand projections are based on the
highest annual water use, aggregated by county, over the most recent 5 years of data.

TWDB staff focuses on facilities that use large volumes of water (more than 10 million gallons), relative
to the area of the state and/or are self-supplied by groundwater or surface water. Smaller-use facilities
are generally supplied by public utilities as commercial accounts and, thus, are part of the municipal
water demands. TWDB staff conducted additional reviews of Texas Commission on Environmental
Quality industrial water right usage reports and contacted WWPs and groundwater conservation
districts who are not otherwise surveyed to ensure that all large-water use manufacturing facilities are
included in the historical estimates.

TWC 10 year employment growth projections were used as a proxy for growth of water use in the
manufacturing sectors between 2020 and 2030. After 2030, the manufacturing water demands were
held constant through 2070. Because of the increasing reliance on water reuse as a significant source to
meet future manufacturing water demands, water reuse volumes have been included in industrial
projections. The 2009 through 2014 average volume of reuse water reported statewide by surveyed
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manufacturing facilities was 21,904 acft, or 2 percent of the total average freshwater manufacturing
water use in that same period.

2.4 STEAM-ELECTRIC POWER GENERATION WATER DEMAND PROJECTIONS

Steam-electric power water use estimates include volumes reported to the TWDB Annual Water Use
Survey by large power generation plants that sell power on the open market but generally do not
include cogeneration plants that generate power for manufacturing or mining processes. Steam-electric
power water use volumes that were reported by surveyed municipal water sellers rather than the power
generators are included in these estimates.

Steam-electric power generation water demand is projected to remain below 1 percent the overall non-
population-related water demands in Region M throughout the planning horizon. The steam-electric
water demands are projected to be a constant 15,240 acft/yr from 2020 to 2070, as shown in Table 2-7
by county for the planning horizon.

Table 2-7 Steam-Electric Power Generation Demands by County (acft/yr)

I T T N N
Cameron 3,550 3,550 3,550 3,550 3,550 3,550
Hidalgo 11,538 11,538 11,538 11,538 11,538 11,538
Jim Hogg 0 0 0 0 0 0
Maverick 0 0 0 0 0 0
Starr 0 0 0 0 0 0
Webb 152 152 152 152 152 152
Willacy 0 0 0 0 0 0
Zapata 0 0 0 0 0 0

The 2020 water demand projections for each county are based on the highest county-aggregated
historical steam-electric power water use in the most recent 5 years (2010 through 2014). The
anticipated water use of future facilities and the reported water use of facilities scheduled for
retirement, as listed in the state and federal reports, were taken into account in the demand
projections. Demand projections were held constant throughout the planning period.

As is the case for the manufacturing demand projections previously described, power generation is
expected to rely on water reuse to meet future water demands; estimated water reuse volumes have
been included in steam-electric power projection demands. The 2009 through 2014 average volume of
reuse water reported statewide by surveyed power facilities was 31,009 acft, or 6 percent of the total
average freshwater steam-electric water use. Landfill gas, wood waste biomass, and battery power
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plants, as well as any power generating facilities using renewable energy sources, are not included in the
water demand projections.

2.5 MINING WATER DEMAND PROJECTIONS

Mining water usage in Region M is dominated by hydraulic fracturing, with some aggregate operations
in Hidalgo, Starr, and Webb counties. One of the major hurdles in evaluating mining water usage is the
lack of consistent reporting, especially for groundwater usage. In Region M, the use of surface water
from the Rio Grande allowed the Region M Planning Group to further inform water demand projections
for mining.

Mining water use estimates were based on the TWDB Annual Water Use Survey and additional oil and
gas water use estimates provided by the TWDB using the FracFocus database. Qil and gas water use
estimates were then broken down by water source based on a TWDB contracted study, Oil & Gas Water
Use in Texas: Update to the 2011 Mining Water Use Report,* with the Bureau of Economic Geology
(BEG). The BEG estimated recent mining water use and projected the water use across the planning
horizon using data collected from trade organizations, government agencies, and other industry
representatives. County-level projections were compiled as the sum of individual projections for four
sub-sector mining categories: oil and gas, aggregates, coal and lignite, and other. Mining water demand
projections are displayed in Table 2-8 by county for the planning horizon.

Table 2-8 Mining Water Demand Projections (acft/yr)

I T T T
Cameron 264 277 191 126 61 28
Hidalgo 2,844 3,620 4,198 4,819 5,532 6,434
Jim Hogg 93 97 72 53 34 22
Maverick 1,988 2,737 2,933 2,302 1,674 1,217
Starr 571 697 775 858 961 1,091
Webb 10,331 8,047 6,038 4,112 1,846 1,343
Willacy 49 51 38 28 18 12

Zapata 911 954 707 525 332 214
TOTAL 17,051 16,480 m m 10,458 10,361

Statewide, a major shift from gas to oil production significantly changed the spatial distribution of
production in a relatively short time. Within Region M, accelerated development of the Eagle Ford Shale
reflected this trend in Webb and Maverick counties. Adoption of operating practices that allowed for

4 Bureau of Economic Geology. Oil & Gas Water Use in Texas: Update to the 2011 Mining Water Use Report.
http://www.twdb.texas.gov/publications/reports/contracted_reports/doc/0904830939_2012Update_MiningWate
rUse.pdf.
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more water recycling and use of brackish water also changed patterns of water consumption and usage
at the same time that overall water usage was increasing.

Water usage was estimated for the upstream segment of the oil and gas industry, that is, water used to
extract the commodity until it leaves the wellhead. For the aggregate industry, estimates included
washing but no further processing, for coal mostly pit dewatering and aquifer depressurization, or
mining as defined in the Standard Industrial Classification/North American Industry Classification System
codes. Therefore cement factories, in spite of large quarries, are grouped with manufacturing and not
mining.

Reuse or recycling was taken into account in water-use values, as well as opportunity usages such as
stormwater collection for aggregate mining. Usage numbers mostly represent consumption. The division
of water between surface and groundwater sources is not well documented. Some facilities provided
this information directly, but no consistent information is available because of the reporting exemption
for the oil and gas industry. The BEG estimated approximately 56 percent of water used in mining
statewide was groundwater, and regional estimates varied from 7 percent in Zapata County to

86 percent in Maverick County.

The BEG report estimated water usage for the oil and gas, coal, aggregate, and other mineral sectors for
a base year and projected through 2060. The data were linearly interpolated through 2070 by TWDB
staff. The base year for the 2011 BEG report is 2008; the base year for the 2012 update is 2011. Water
usage from the different sectors was calculated variously (only the oil and gas sector was considered in
the 2012 report). In general, the data used were collected from reports submitted to the state for
permitting (e.g., information about wells submitted to Railroad Commission of Texas), surveys
distributed by TWDB, and communication with operators and industry trade groups.

For the oil and gas sector, estimates of water use for water-flooding and drilling operations were
developed through consultation with operators. There is not a single directly reported source for this
information. As noted, one major objective of the 2012 update was to better differentiate between total
water usage, which is the volume of water needed for operations regardless of source, and water
consumption or "new" water usage, i.e., the portion of demand not met by recycled or reused water.
Estimates from operators regarding water sources and current and anticipated future levels of recycling
were used to further quantify demand met from various sources for current and projected water use.

Oil and gas sector water usage was projected in the 2012 update using a resource-based approach.
Estimates of quantity of developable resources, quantity of operations needed for extraction, and
amount of water used by these operations were developed for each major production region.
Concentration of future operations was distributed spatially by characteristics of each major play.
Temporal distribution was accomplished by modeling production with a hyperbolic decline curve, once
again parameterized by data specific to each play.

No comprehensive data set exists for aggregate mining. Surveys were distributed to operators, but
despite collaboration with industry trade groups, response rates were low. Some data from similar
historical water-use surveys distributed by TWDB were available. Records of aggregate production
coupled with water-use coefficients from previous studies were also utilized in the attempt to quantify
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aggregate industry water use. The product of aggregate mining is used locally, so population projections
were used to predict future production and water use for this sector as well.

2.6 IRRIGATION WATER DEMAND PROJECTIONS

Irrigation use within Region M is largely dependent on available supply from the Amistad-Falcon
Reservoir system; however, it is important for regional planning that irrigation estimates make a
distinction between irrigation water use and irrigation water demand. Since the RWP process permits
only a single demand scenario and is intended to represent a drought year, irrigation demand is best
developed assuming a dry year in which regional irrigation water needs are met, rather than limiting
demand to the availability of surface water supplies.

In most actual drought years, some farmers can respond to anticipated limited water supplies by
selecting crops that require less water or no "applied" water (dry land farming); such plants are often
lower in value. Similarly, citrus and pecan trees can tolerate minimal water for a limited time period, but
their true demand is greater than the minimum water required to survive. To address the long-term
needs of the farmers in Region M, demands are based on the "worst-case" scenario, where there is
minimal rainfall.

Various methodologies have been proposed for estimating irrigation demand. The 2016 RWP
established a base year utilizing TWDB water use estimates, by county, from 2005 through 2009 and
aggregating the maximum year for each county to assemble a new representative demand year. The
demand was expected to decline over the planning horizon, and the rate of decline was correlated with
the increase in demand for municipal water. For 2030 through 2070, the decadal increase in municipal
demands was subtracted from the irrigation demand to estimate the impact of urbanization. For this
round of planning, the TWDB initially established a base year on the average use, by county, between
2010 and 2014. These demands are held constant through the planning horizon (2020 through 2070).

The Region M RWPG proposed an alternate methodology using 2011 as a base year for the irrigation
demand projections because of the little rainfall (high demand) and full reservoirs (minimal supply
constraints) experienced, for an annual irrigation water use of 1,426,960 acft. Additionally, the Region M
RWPG requested a rate of change over the planning horizon using the combined influences of
sedimentation and the historical rate at which irrigation water rights have been converted to municipal
use. This methodology and resultant demand projections were approved by TWDB staff on January 10,
2018, and applied to this planning cycle (Table 2-9).
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Table 2-9 Irrigation Demand Projections by County (acft/yr)

HISTORICAL IRRIGATION PROJECTIONS
USE ESTIMATE

Cameron 537,217 537,217 519,972 502,725 485,479 468,233 450,987
Hidalgo 688,667 688,667 666,560 644,451 622,343 600,236 578,127
Jim Hogg 360 360 348 337 325 314 302
Maverick 61,706 61,706 59,725 57,744 55,763 53,782 51,801
Starr 23,875 23,875 23,109 22,342 21,576 20,809 20,043
Webb 10,425 10,425 10,090 9,756 9,421 9,086 8,752
Willacy 99,610 99,610 96,412 93,215 90,017 86,819 83,621
Zapata 5,100 5,100 4,936 4,773 4,609 4,445 4,281

1,426,960 1,426,960 1,381,153 1,335,342 1,289,532 1,243,725 1,197,914

Supply from the Amistad-Falcon Reservoir system is expected to decrease as a result of sedimentation,
which reduces the overall storage capacity. A sediment loading rate was estimated for each reservoir
and the reduction in storage is incorporated into the Water Availability Model (WAM). The WAM
projections predict a 2020 firm yield of 1,060,616 acft and a 2070 firm yield of 1,053,834 acft.

As land use changes from agricultural, the water rights are typically converted to municipal use rights.
When a Class A or B water right is converted to a domestic/municipal/industrial (DMI), it is reduced to
50 or 40 percent of the maximum diversion, respectively. The distribution of Rio Grande water rights
associated with all DMI, Class A, and Class B was evaluated from 2010 through 2017 and used to
estimate how water right distribution could be expected to change over the planning horizon (Figure
2-5).
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Figure 2-5 Distribution of Water Right Types (Maximum Diversion)

As detailed in Table 2-10, an estimated delivery volume was projected for the planning horizon using the
rules for how water is allocated to water right holder accounts according to water right class. A decadal
rate of change from the delivery volume was applied to the 2011 supply, which resulted in an overall
reduction in demand that follows the reduction in availability and irrigable acreage. These trends were
applied to surface water and assumed for groundwater-based demands.

Table 2-10 Projected Distribution of Water Rights and Supplies
MIDDLE BASIN LOWER BASIN
FIRM YIELD
AUTHORIZED AUTHORIZED TOTAL AUTHORIZED
DIVERSION DIVERSION DIVERSION m 2070

MUNILWR 253,428 MUNIMID 74,216 MUNI 327,643 327,643 327,643
LOW-A-IRR 1,411,050 MID-A-IRR 156,946 A-IRR 1,567,996 686,976 686,032
LOW-A-MIN 1,077 MID-A-MIN 9,173 A-MIN 10,250 4,491 4,485
LOW-A-MUN 465 MID-A-MUN 2,051 A-MUN 2,515 1,102 1,100
LOW-B-IRR 131,682 MID-B-IRR 18,051 B-IRR 149,733 52,481 52,409
LOW-B-MIN 5,020 MID-B-MIN 10,177 B-MIN 15,196 5,326 5,319
LOW-B-MUN 3,823 MID-B-MUN 63 B-MUN 3,885 1,362 1,360
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2.7 LIVESTOCK WATER DEMAND PROJECTIONS

Livestock water use estimates are a combination of the TWDB Annual Water Use Survey data and
additional estimates provided by the TWDB livestock inventory data from the National Agricultural
Statistical Service (NASS) and the Texas Department of Agriculture and per head water use
consumptions by animal class. Table 2-11 displays the livestock category and per head daily water use
information.

Table 2-11 Livestock Category and Estimated Per Head Daily Water Use
PER HEAD DAILY
WATER USE

TWDB CATEGORY NASS DATA TYPE (GALLONS)

Milk
Cattle

Fed and Other 15

Hens 86*
Poultry

Broilers 66*
Horses Horses, Ponies, and Burros 12
Hogs Hogs 11
Sheep Sheep 2
Goats Milk, Meat, Angora 0.5

* "How Much Water Does a Broiler House Use?",
(https://www.poultryventilation.com/sites/default/files/tips/2009/vol21n5.pdf). "Water
Consumption Rates for Chickens",
(http://www.poultryhub.org/nutrition/nutrientrequirements/water-consumption-rates-
for-chickens/).

Livestock is expected to make up less than 1 percent of the overall non-population-related water
demands in Region M throughout the planning horizon. The livestock water demand projections show a
constant demand of 4,748 acft/yr for decade 2020 through decade 2070. The regionwide livestock
projections are shown in Table 2-12 by county for the planning horizon.

Table 2-12 Livestock Demand Projections (acft/yr)

oy | a0 | aom | a0 | s | a0 | zom |
Cameron 436 436 436 436 436 436
Hidalgo 777 777 777 777 777 777
Jim Hogg 376 376 376 376 376 376
Maverick 371 371 371 371 371 371
Starr 1,192 1,192 1,192 1,192 1,192 1,192
Webb 963 963 963 963 963 963
Willacy 235 235 235 235 235 235
Zapata 398 398 398 398 398 398
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The 2020 water demand projections for each county were based on the average of the most recent
5 years (2010 through 2014) of water use estimates. The same growth trend from the 2017 SWP was
applied to project livestock water demand for 2030 through 2070. Additionally, the TWDB updated
livestock water use estimates for 2010 through 2014 using new per head daily water use for chickens
(Table 2-11); these figures were used in developing the livestock water demand projections.

The rate of change for projections from the 2016 RWP was then applied to the updated base year.
During the last RWP cycle, many counties, including all of those within Region M, chose to hold the base
constant throughout the planning horizon.
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CHAPTER 3: WATER SUPPLY ANALYSIS

The planning effort requires a detailed understanding of current and potential water supplies. Region M
water users rely mainly on surface water from the Rio Grande River, although both fresh and brackish
groundwater is used across the region for primary or supplementary water supplies. Increasingly,
sources that require additional treatment, such as brackish groundwater, are being considered in the
face of increasing demands. Reuse of water for both potable and non-potable uses is expected to
increase in the region as demands on existing surface and groundwater increase and the technology,
permitting, and public acceptance processes become more commonplace. Figure 3-1 displays the 2020
estimates of available water resources in Region M.
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Figure 3-1 Major Groundwater, Surface Water, and Reuse Water Source Projections in Region M

In 2017, surveys were sent to entities in the region, contacted individually and/or through the irrigation
district and utility managers associations, asking for information about current supplies. Other resources
documenting the allocation of groundwater and surface water resources from the Texas Commission on
Environmental Quality (TCEQ) and the Texas Water Development Board (TWDB) have been used to
estimate current reliable supplies. A table detailing the demands, supplies, needs, and second tier needs
for Major Water Providers (MWP) is included in Appendix B and further summarized in Section 3.4 of
this Chapter.
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3.1 SURFACE WATER AVAILABILITY

3.1.1 Rio Grande

The Rio Grande is the fifth longest river in the United States and among the top 20 in the world. It
extends from 12,000 feet above sea level in the San Juan Mountains of Colorado to the Gulf of Mexico
(1,901 miles) and forms a 1,255 mile segment of the border between the United States and Mexico.

The entire Rio Grande basin (Figure 3-2) covers an area approximately 336,000 square miles, with
approximately half the watershed in the United States and the other half in Mexico.! Approximately
182,000 square miles of the basin contribute flow; the remainder includes numerous endorheic, or
closed, basins. Roughly 54,000 square miles of the total watershed are within Texas, about 8,100 square

miles of which are endorheic basins.
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Figure 3-2 Rio Grande Basin

1In Mexico, the Rio Grande is referred to as the Rio Bravo.
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The two major international reservoirs on the Rio Grande, Falcon and Amistad, are operated as a system
by the International Boundary and Water Commission (IBWC) for flood control and water supply
purposes. The Amistad Reservoir is located in Val Verde County (in Region J) at the confluence of the
Devils River, 12 miles northwest of Del Rio. Falcon Reservoir is located between the cities of Laredo,
Texas, and Rio Grande City, Texas, about 275 river miles upstream from the Gulf of Mexico.

In addition to the two international reservoirs on the Rio Grande (Amistad and Falcon), Mexico has
constructed an extensive system of reservoirs on tributaries of the Rio Grande. Figure 3-3 shows the
location of these reservoirs noted by text.
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Figure 3-3 Rio Grande Basin Hydrography, Showing Tributaries and Major Reservoirs in Mexico

3.1.1.1 Drought of Record

The drought of record (DOR) is the basis of the firm yield projection for each river basin. The DOR
identifies the worst drought on record, and the firm yield is the supply that can be expected from that
river or system in that most severe drought scenario. The firm yield and DOR are determined using the
Rio Grande Water Availability Model (WAM), which models the existing system and demands under
historical hydrologic flows. The Rio Grande WAM has a period of record from January 1940 to December
2000.
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Typically, a the DOR is defined as the longest period between full reservoir storage with firm-yield
demands applied to the system over the period of record. The Amistad-Falcon reservoir system is used
to store water for Mexico and the United States using a storage pool accounting system. The total
storage capacity and reservoir stages under firm yield demands are shown on Figure 3-4 for the
combined storage (United States and Mexico) and the portion belonging to the United States. Critical
drought starting and ending dates are shown, as well as the storage minima and the date they occurred.
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Figure 3-4 Reservoir Storage for the Amistad-Falcon System, U.S. and Combined

The longest duration drought modeled for both the combined reservoir system and the U.S. portion
spans the 1960s: December 1959 to October 1971 for the combined system and June 1961 to October
1971 for the U.S. portion.

The drought spanning from July of 1992 to the end of the modeled period includes the minimum storage
events for both the United States and combined systems, and the extent of the model does not include
the end of the drought. The duration shown is shorter than the 1960s drought but is not a complete
record.

The actual drought of the 2000s extended through approximately 2003, and if the WAM were updated
to include those years, the DOR might be affected. Recent years have also seen severe drought in the
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region, and 2011 and 2012 data could similarly affect the DOR and, therefore, the firm yield projections.
It was recommended in the 2021 Regional Water Plan (RWP), and it is the opinion of the Regional Water
Planning Group (RWPG), that the Rio Grande WAM should be updated regularly. The DOR and drought
responses are discussed in detail in Chapter 7.

3.1.1.2 Shared Resources with Mexico

Two treaties between the United States and Mexico contain basic provisions regarding the development
and use of Rio Grande waters by the two countries. The 1906 convention provides for delivery to Mexico
by the United States of 60,000 acre-feet (acft) of water annually in the El Paso-Juarez Valley upstream
from Fort Quitman, Texas. If shortages occur in the water supply for United States, deliveries to Mexico
are to be reduced in the same proportion as deliveries to the United States. Region M interprets from
the 1906 convention and 1944 treaty that the flows in the Rio Grande at Fort Quitman are owned

100 percent by the United States because Mexico waived any and all claims to the waters of the Rio
Grande for any purpose whatever between the head of the present Mexican Canal and Fort Quitman,
Texas. All other flows occurring in the main channel of the Rio Grande downstream from Fort Quitman
are owned 50 percent by the United States and 50 percent by Mexico.

The treaty of February 3, 1944, for "Utilization of Waters of the Colorado and Tijuana Rivers and of the
Rio Grande" described how Mexico and the United States would divide the waters of the Rio Grande
from Fort Quitman to the Gulf of Mexico and the waters of the Colorado River. Of the waters of the Rio
Grande, the treaty allots to Mexico: (1) all of the waters reaching the main channel of the Rio Grande
from the San Juan and Alamo rivers, including the return flows from the lands irrigated from those two
rivers; (2) two-thirds of the flow in the main channel of the Rio Grande from the measured Conchos, San
Diego, San Rodrigo, Escondido, and Salado rivers, and the Las Vacas Arroyo, subject to certain
provisions; and (3) one-half of all other flows occurring in the main channel of the Rio Grande
downstream from Fort Quitman. The treaty allots to the United States: (1) all of the waters reaching the
main channel of the Rio Grande from the Pecos and Devils rivers, Goodenough Spring, and Alamito,
Terlingua, San Felipe, and Pinto Creeks; (2) one-third of the flow reaching the main channel of the river
from the six named measured tributaries from Mexico (the treaty provides that this third shall not be
less, as an average amount in cycles of five consecutive years, than 350,000 acft annually); and (3) one-
half of all other flows occurring in the main channel of the Rio Grande downstream from Fort Quitman.?

The treaty allows exceptions for years of extraordinary drought or serious accident to the hydraulic
systems on the Mexican tributaries; however, extraordinary drought is not defined. As a result, Mexico
often runs a deficit for up to four consecutive years and repays the debt in years of high precipitation.
This significantly impacts the reliability of supplies and is especially difficult for farmers whose water
rights are the most vulnerable to reduced system availability.

Although the term "extraordinary drought" is not expressly defined in the treaty, as other terms are
defined in Article 1, it is implicitly defined in the second subparagraph of Article 4B(d) as an event which
makes it difficult for Mexico "...to make available the run off of 350,000 acft (431,721,000 cubic meters)
annually." In other words, it is a drought condition when there is less than 1,050,000 acft (350,000 U.S.

2The International Boundary and Water Commission. Its Mission, Organization, and Procedures for Solution of
Boundary and Water Problems. http://ibwc.gov/.html.
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share and 700,000 Mexico share) of "run-off waters in the watersheds of the named Mexican
tributaries" to allow Mexico to deliver the required amount of 1,050,000 acft to the Rio Grande. This
amount is measured at the Rio Grande, without regard to conveyance losses in Mexico, and so Mexico
must assume conveyance losses in Mexico and deliver to the Rio Grande the full amount. If there is
sufficient run-off water in the watershed of the Mexican tributaries, an extraordinary drought does not
exist.

The IBWC tracks the deliveries of water from Mexico to the United States. Figure 3-5 depicts the amount
of water that has been delivered from Mexico in each of the previous cycles since 1988. The cycles last
either five years or until the conservation pools in the two reservoirs are full. Figure 3-5 was the most
recent graphic available with data through July 27, 2019. More specific (e.g. reservoir levels), and recent
data and reports can be found at ibwc.gov. Figure 3-6 displays the deliveries for this current cycle
compared with the target delivery rate as described in the 1944 treaty.

Figure 3-5 Water Delivered to the United States from Mexico, 1992 to 2019 (IBWC)3

3 IBWC. “Mexico Deliveries”. Note, graph unavailable since mid 2019.
https://ibwc.gov/Water Data/mexico_deliveries.html; Accessed July 2019.
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