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Executive Summary
ES.1 Background

Since 1957, the Texas Water Development Board (TWDB) has been charged with preparing a
comprehensive and flexible long-term plan for the development, conservation, and management
of the State’s water resources. The current state water plan, Water for Texas, January 2012,
was produced by the TWDB and based on approved regional water plans pursuant to require-
ments of Senate Bill 1 (SB1), enacted in 1997 by the 75th Legislature. As stated in SB1, the
purpose of the regional water planning effort is to:

“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 approved regional plans.

The TWDB divided the state into 16 planning regions and appointed members to the regional
planning groups. As shown is Figure ES.1, the Coastal Bend Region (Region N) includes

11 counties. The Coastal Bend Regional Water Planning Group (CBRWPG) has a total of

21 voting members. The members represent 13 interests or stakeholders (Agriculture, Counties,
Electric Generating Utilities, Environmental, Groundwater Management Areas, Industries,
Municipalities, Other, Public, River Authorities, Small Business, Water Districts, and Water
Utilities), serve without pay, and are responsible for the development of the Coastal Bend
Regional Water Plan (Table ES.1). The following members have served since inception of the
CBRWPG in the late 1990s: Mr. Scotty Bledsoe, Mr. Robert Kunkel, and Ms. Carola Serrato.

The CBRWPG adopted bylaws to govern its operations and, in accordance with its bylaws,
selected the Nueces River Authority to serve as its administrative agency.

Pursuant to Regional and State Water Planning Guidelines (Texas Administrative Code,

Title 31, Part 10, Chapters 357 and 358), the CBRWPG developed the 2001, 2006, 2011
Regional Water Plans, which were then integrated into Water for Texas — 2002, 2007, and 2012
respectively, by the TWDB. The 2016 Coastal Bend Regional Water Plan, of which this
Executive Summary is a part, represents the fourth update of a plan as presently required to
occur on a five-year cycle. The TWDB will integrate this Regional Water Plan into a State Water
Plan to be issued in 2017.

This executive summary and the accompanying Regional Water Plan convey water supply
planning information, projected population and water demands, projected needs in the region,
proposed water management strategies to meet those needs, and other findings. Table ES-2
shows the contents of the plan.
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Table ES.1.

Coastal Bend Regional
Water Planning Group

by

Coastal Bend RWPG Members?

Interest Group

Name

| Entity

Voting Members

Agriculture Mr. Charles Ring
Mr. Chuck Burns Rancher
Counties Mr. Bill Stockton
Mr. Lavoyger J. Durham
Electric Generating Utilities Mr. Gary Eddins
Environmental Ms. Teresa Carrillo Coastal Bend Bays Foundation

Committee

Mr. Jace Tunnell Mission-Aransas National Estuarine
Research Reserve
Groundwater Management Mr. Lonnie Stewart, Secretary GMA 13
Areas Mr. Mark Sugarek GMA 15
Mr. Andy Garza GMA 16
Industries Mr. Joe Almaraz Valero
Mr. Robert Kunkel Lyondell Basell
Municipalities Mr. Mark Scott City of Corpus Christi Councilmember
Other Mr. Bill Hennings
Public Mr. Lindsey Koenig
Mr. Martin Ornelas
River Authorities Mr. Thomas M. Reding, Jr., Executive Nueces River Authority

Small Business

Dr. Pancho Hubert, Executive Committee

Mr. Bill Dove

Water Districts

Mr. Scott Bledsoe Ill, Co-Chair

Live Oak UWCD

Water Ultilities

Ms. Carola Serrato, Co-Chair

South Texas Water Authority

Non-Voting Members

Ms. Connie Townsend

Texas Water Development Board

Ms. Nelda Barrera

Texas Department of Agriculture

Dr. Jim Tolan

Texas Parks and Wildlife Department

Mr. Tomas Dominguez

USDA - NRCS

Liaison, South Central Texas
RWPG

Mr. Con Mims

Nueces River Authority

Liaison, Rio Grande RWPG

Mr. Robert Fulbright

Liaison, Lower Colorado
RWPG

Mr. Haskell Simon

Staff

Ms. Rocky Freund

Nueces River Authority

! The following individuals were not active during adoption of the 2016 Plan, but served as a CBRWPG member
during development of the plan: Mr. Tom Ballou (Industries, resigned January 2015), Mr. Billy Dick
(Municipalities, resigned November 2013), Mr. Pearson Knolle (Small Business, resigned August 2012), Mr.
Bernard Paulson (Other, resigned June 2013).
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Table ES.2.
Plan Structure
Contents
Volume | Executive Summary, Regional Water Plan, and Appendices
Executive Summary
Chapter 1 Planning Area Description
Chapter 2 Population and Water Demand Projections
Chapter 3 Water Supply Analysis
Chapter 4 Comparison of Water Demands with Water Supplies to Determine Needs
Chapter 5 Water Management Strategies and Evaluations
5D .1 Municipal Water Conservation
5D.2 Irrigation Water Conservation
5D.3 Manufacturing Water Conservation and Nueces River Water Quality Issues
5D.4 Mining Water Conservation
5D.5 Reclaimed Wastewater Supplies and Reuse
5D.6 Modify Existing Reservoir Operating Policy and Safe Yield Analyses
5D.7 Gulf Coast Aquifer Supplies
5D.8 Brackish Groundwater Desalination
5D.9 Seawater Desalination and Variable Salinity Program
5D.10 Potential Water System Interconnections
5D.11 Local Balancing Storage Reservoir
5D.12 Lavaca Off-Channel Reservoir Project
5D.13 GBRA Lower Basin Storage Project
5D.14 SPMWD- Industrial Water Treatment Plant Improvements
5D.15 O.N. Stevens Water Treatment Plant Improvements
Chapter 6 Impacts of Regional Water Plan and Consistency with Protection of Resources
Chapter 7 Drought Response Information, Activities, and Recommendations
Chapter 8 Regulatory, Administrative, and Legislative Recommendations
Chapter 9 Infrastructure Financing
Chapter 10 Public Participation, Adoption, Submittal, and Approval of Regional Plan
Chapter 11 Implementation and Comparison of Plan to Previous Regional Water Plans

Copies are filed at each County Clerk's office and at one public library in each county. Copies of
individual sections can be obtained by calling the Nueces River Authority at (361) 653-2110.

In addition to the work contained in the Regional Water Plan, a Technical Memorandum was
submitted to the TWDB on July 30, 2014, including database (DB17) reports requested in the
scope of work.




Coastal Bend Regional Water Plan | December 2015 Coastal Bend Regional g VAR
I-)Q HDR-007003-173122-10 Executive Summary Water Planning Group | #8200t

ES.2 Description of the Region

The area represented by the Coastal Bend Region includes the following counties: Aransas,
Bee, Brooks, Duval, Jim Wells, Kenedy, Kleberg, Live Oak, McMullen, Nueces, and San Patricio
(Figure ES.1). The Coastal Bend Region has four regional Wholesale Water Providers: the City
of Corpus Christi (City), San Patricio Municipal Water District (SPMWD), South Texas Water
Authority (STWA), and Nueces County Water Control and Improvement District #3 (Nueces
County WCID #3). The City, the largest of the four, sells water to two of the other regional water
providers — SPMWD and STWA. The City and the SPMWD distribute water to cities, water
districts, and water supply corporations for residential, commercial, and industrial customers.
STWA provides water to cities and water supply corporations that supply both residential and
commercial customers within the western portion of Nueces County as well as Kleberg County.
The smallest regional wholesale water provider, Nueces County WCID #3, provides water to the
City of Robstown and other rural municipal entities in the western portion of Nueces County.
The major water demand areas are primarily municipal systems in the greater Corpus Christi
area, as well as large industrial (manufacturing, steam-electric, and mining) users primarily
located along the Corpus Christi and La Quinta Ship Channels. Based on state surveys of
industrial water use, industries in the Coastal Bend area are very efficient in their water use.

For example, petroleum refineries in the Coastal Bend area use on average 60 percent less
water to produce a barrel of refined crude oil than refineries in the Houston/Beaumont area.

The Coastal Bend Region depends mostly on surface water sources for municipal and industrial
water supply use. The three major surface water supply sources include the Choke Canyon
Reservoir/Lake Corpus Christi System (CCR/LCC System) in the Nueces River Basin, Lake
Texana on the Navidad River in Jackson County, and Mary Rhodes Pipeline Phase Il (MRP
Phase Il) to the Colorado River. The MRP Phase Il project is in the process of being completed
and anticipated to deliver water supplies by the end of 2015. The MRP Phase Il project is
included as a current supply? as part of the regional water system. The water quality of these
sources is generally good. However, there are some areas of concern, specifically within the
Lower Nueces River and the Calallen Pool, where the bulk of the region’s water supply intakes
are located which is addressed in Chapter 5D.3.

There are some areas in the region that are dependent on groundwater. There are two major
aquifers that lie beneath the region — the Carrizo-Wilcox and Gulf Coast Aquifers. The Gulf
Coast Aquifer underlies all counties within the Coastal Bend Region and yields moderate to
large amounts of both fresh and slightly saline water. The Carrizo-Wilcox Aquifer only underlies
parts of McMullen, Live Oak, and Bee Counties and contains moderate to large amounts of
either fresh or slightly saline water. The Yegua-Jackson is an official minor aquifer and covers
parts of McMullen, Live Oak, and Duval counties within the Coastal Bend Region. The Queen
City and Sparta Aquifers are minor aquifers and cover parts of McMullen County.

2 As approved by TWDB staff in January 2015. This provision is consistent with TWDB which states in the General
Guidelines for RWP Development, Section 3.1, that “ existing supplies must be connected and able to convey water to
the water user group (WUG) or anticipated that the WUG will have access by the conclusion of the current planning
cycle (by 2016)”.
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In 2007, the estimated population for the Coastal Bend Region was 549,686 with a regional
average per capita income of $27,518, ranging from $20,887 in Bee County to $33,970 in
Nueces County.® By 2013, the population of the Coastal Bend Region was 581,100 with a
regional average per capita income of $45,522, ranging from $31,135 in Bee County to $71,840
in McMullen County.* Much of the increase in per capita income during this time is attributable
to increased Eagle Ford shale production and industrial growth activities. The Corpus Christi
Metropolitan Statistical Area, consisting of Aransas, Nueces, and San Patricio Counties,
accounts for 76 percent of the Coastal Bend Region’s population and 71 percent of the total
personal income. In 2013, the total personal income in the Coastal Bend Region was nearly
$26.5 billion®, representing an increase of $9.2 billion (or 53% increase) over 2007 estimates.

The primary economic activities within the Coastal Bend Region include oil/gas production and
refining, petrochemical manufacturing, military installations, retail and wholesale trade, agricul-
ture, and service industries including health services, tourism/recreation industries, and govern-
mental agencies. In 2012, these industries employed over 180,000 people in the Coastal Bend
Region with annual earnings over $7 billion.® The services sector had the biggest economic
impact in 2012, with an economic contribution of $3.3 billion, while employing 57% of the total
workforce within the Region. Educational services, the largest economic service industry
contributor, generated nearly $1.3 billion in compensation to employees in 2012.

ES.3 Population and Water Demand Projections

For the 2016 Coastal Bend Regional Water Plan, the TWDB issued new population and water
demand projections based on 2010 Census data. The CBRWPG requested population
revisions for Aransas, Nueces, and San Patricio counties and water demands for municipal,
irrigation, manufacturing, and mining water users for most counties in the 11-county region. The
TWDB approved the CBRWPG-requested revisions for non-municipal entities (irrigation,
manufacturing, and mining). This is discussed further in Chapter 2.1. In all other cases, the
population and water demand projections remained identical to the projections developed by the
TWDB. The TWDB provided population projections for cities with a population greater than 500,
water supply corporations and special utility districts using volumes of 280 ac-ft or more in 2000,
and ‘county-other’ to capture those people living outside the cities or water utility service areas
for each county. Water demand projections were developed by type of use: municipal for cities
and water supply corporations/special utility districts (along with a ‘county-other’ for each
county), and countywide for manufacturing, steam-electric, mining, irrigation, and livestock.

3 U.S. Department of Commerce Bureau of Economic Analysis, REIS Database, 2007.

* U.S. Department of Commerce Bureau of Economic Analysis, REIS Database, 2013.

® Total personal income includes net earnings, dividends, and personal transfer receipts. Personal transfer receipts
are government payments to individuals, including retirement and disability insurance and medical services.

® U.S. Department of Commerce Bureau of Economic Analysis, REIS Database, 2007.
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ES.4 Population Projections

Figure ES.2 illustrates population growth in the entire Coastal Bend Region for 2010 and
projected growth for 2020, 2030, 2040, 2050, 2060 and 2070. In 2070, the population of the
Coastal Bend Regional Water Planning Area is projected to be 744,544,

As can be seen in Figure ES.3, the average annual growth rate of the region over the 50-year
planning period is 0.46 percent. Brooks, Jim Wells, Kleberg, and McMullen Counties have
growth rates higher than the regional average, while the other counties have lower growth rates
than the average. These annual growth rates were based on TWDB projections, and if
projected industrial growth occurs then the actual annual growth rates are expected to be
higher, especially in San Patricio and Nueces counties.

800,000
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100,000; -— TNueces County
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500,000 -

400,000 -
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Figure ES.2.

Historical and Projected Coastal Bend Regional Water Planning Area Population
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ES.5 Water Demand Projections

Water demand projections have been compiled for six categories of water use: 1) Municipal;
2) Manufacturing; 3) Steam-Electric Power; 4) Mining; 5) Irrigation; and 6) Livestock.

Water User Groups

Each of these consumptive water uses is termed a “water user group” according to SB1. Incorporated
cities and County-Other category are water user groups within the Municipal Use category. County-Other
category includes persons residing outside of cities and also outside water utility boundaries. Water
demand projections and supplies have been estimated for all water user groups.

Total water use for the region is projected to increase from 187,788 ac-ft in 2010 to

343,244 ac-ftin 2070, a 82.7 percent increase. The six types of water use and associated
demands are shown in Figure ES.4. In the future, the region’s industrial water use is anticipated
to grow significantly from 27 percent of total water demand in 2010 to 49 percent of total water
demand by 2070. The projected trend in total water use from 2020 to 2070 is shown in

Figure ES.5. Municipal, manufacturing, steam-electric, and irrigation water use are all projected
to increase, mining water use is projected to decrease, while livestock use is unchanged.
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ES.6  Water Supply
ES.6.1 Surface Water Supplies

Streamflow in the Nueces River and its tributaries, along with reservoirs in the Nueces River
Basin and interbasin transfers from Lake Texana and the Colorado River, comprise the most
significant supply of surface water in the Coastal Bend Region. Water rights associated with
major water supply reservoirs are owned by the City of Corpus Christi and the Nueces River
Authority. The western and southern parts of the region are heavily dependent on groundwater
sources, due to limited access to surface water supplies.

Municipal Use and Water Conservation

The 6.3 percent projected increase in municipal water demand over the 50-year planning horizon is lower
than the projected population increase of 21.1 percent due to expected savings in per capita water use
resulting from water conservation. Average per capita municipal water use in 2011 was 171 gallons per
capita per day and is projected to decrease to 153 gallons per capita per day by 2070 due to built-in
savings for low flow plumbing fixtures. This results in a reduction of 5,868 ac-ft/yr in municipal water
demand from 2020 to 2070 for population estimated in 2020.

Many entities within the Coastal Bend Region obtain surface water through water supply
contracts. The City is the largest provider of water supply contracts in the Coastal Bend Region
with 219,000 ac-ft/yr raw water safe yield available from its CCR/LCC/Texana/MRP Phase Il
reservoir system (2020 sediment conditions).” Run-of-river water rights provide 3,455 ac-ft/yr of
reliable water for Nueces County WCID #3 and the City of Three Rivers. Other surface water
supplies are provided by on-farm local sources and reuse.

In addition to raw water supply contracts and/or availability, total surface water supplies are
constrained based on existing water treatment plant capacities as discussed in Chapter 4. As
shown in Table ES.3, total surface water from all surface water sources in year 2070 is
219,138 ac-ft/yr, of which 93 percent is provided by the City’s supplies.

Table ES.3.
Surface Water Supply in 2070 (ac-ft)
Municipal 102,961
Manufacturing 85,913
Steam-Electric 27,648
Mining 756
Irrigation 0
Livestock 1,860
Total 219,138

Note: This table considers both treatment plant capacity and raw water constraints.

" The City of Corpus Christi holds a contract with the Lavaca-Navidad River Authority to provide a base amount of
41,840 ac-ft/lyr and a maximum of 12,000 ac-ft/yr on an interruptible basis from Lake Texanato the City, in addition
to rights on the Colorado River (MRP Phase 1) up to 35,000 ac-ft/yr. The safe yield estimate includes system opera-
tion of CCR/LCC/Texana/MRP Phase |1 supplies with a 125,000 ac-ft reserve during drought of record conditions.

10
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ES.6.2 Groundwater Supplies

Two major aquifers and three minor aquifers underlie parts of the Coastal Bend Planning Region
(Figure ES.1) and have a combined reliable yield of 226,966 ac-ft/yr in 2070 based on modeled
available groundwater (MAG) estimates provided by the TWDB for CBRWPG use. The projected
groundwater use in 2070 is 89,568 ac-ft/yr for current water users, or 96,598 ac-ft/yr if recom-
mended water management strategies are implemented.® About 70% of the additional,
unassigned groundwater supplies that are deemed available in the region after projected ground-
water use and water management strategies are considered, are located in the Gulf Coast Aquifer
in Kenedy and Kleberg Counties.® The two major aquifers include the Gulf Coast Aquifer, which
supplies 97% of the groundwater supplies in the region, and the Carrizo-Wilcox Aquifer, which
supplies water to the northwest portion of the region in parts of McMullen, Live Oak, and Bee
Counties (Figure ES.1). Groundwater supplies are based on MAG estimates and well capacities.
In the northwestern part of the region, the Carrizo-Wilcox is a prolific aquifer with lesser quality
water in most areas. The Yegua-Jackson, Queen City, and Sparta aquifers are minor aquifers
relied on for very small amounts of local supply in McMullen County.

ES.6.3 Total Supplies

Total water use from each water source is summarized in Table ES.4. No supplies are over
allocated. The total existing water supplies, including both groundwater and surface water
supplies, by water user category and decade is summarized in Table ES.5. Pertinent database
tables (DB17) required for inclusion by TWDB guidance are included in the Appendix.

ES.6.4 Water Quality

Previous studies by the U.S. Geological Survey and others show a significant increase in the
concentration of dissolved minerals occurring in the Lower Nueces River between Lake Corpus
Christi and the Calallen Saltwater Barrier Dam, where the vast majority of the Region’s surface
water is diverted.® Figure ES.6 shows that median chloride concentrations at the Calallen Pool
near the City of Corpus Christi’'s O.N. Stevens Water Treatment Plant (WTP) intake (155 mg/L)
are about 2 times the level of chlorides in water released from Lake Corpus Christi (80 mg/L).
The results of these studies indicate that on the average about 60 percent of the increase in
chlorides occurs upstream of the Calallen Pool and about 40 percent of the increase within the
pool. Currently, the Nueces River Authority and others are conducting watershed protection
plans and other studies to identify and recommended strategies to improve Lower Nueces River
water quality.

8 Based on recommended water management strategies, which are constrained by modeled available groundwater
(MAG) limits.

° Total regional groundwater surplusis 130,256 ac-ft/yr in 2070 based on MAG. Of which, Kenedy County has
50,699 ac-ft/yr and Kleberg County has 40,370 ac-ft/yr (or 91,069 ac-ft/yr total) of groundwater available.

10 ySGS studies report average chloride concentrations in the Calallen Pool are about 2 times the level of chlorides
in water released from Lake Corpus Christi.

11
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Table ES.4.
Total Source Water Availability and Supply by Source (ac-ft)

2020 2030 2040 2050 | 2060 | 2070
Total Source Water Availability
CCR/LCC/Texana/MRP2 System | 219,000 | 218,000 | 217,000 | 216,000 |215,000 | 214,000
Run-of-River (Firm Yield) 3,455 3,455 3,455 3,455 3,455 3,455
Stock Ponds/On-site/Reuse 5,688 5,688 5,688 5,688 5,688 5,688
Gulf Coast- Groundwater 222,025 | 222,001 |222,001 |221,949 |221,949 |221,949
Carrizo Wilcox- Groundwater 4,612 4,612 4,612 4,612 4,612 4,612
Queen City- Groundwater 136 136 136 136 136 136
Sparta- Groundwater 90 90 90 90 90 90
Yegua Jackson- Groundwater 179 179 179 179 179 179
Existing Water Supply*
CCR/LCC/Texana/MRP Phase II° | 211,540 | 211,749 |211,778 | 211,747 |211,958 |212,235
Run-of-River 3,455 3,455 3,455 3,455 3,455 3,455
Stock Ponds/On-site/Reuse 3,448 3,448 3,448 3,448 3,448 3,448
Gulf Coast- Groundwater 87,719 87,719 87,719 87,719 87,719 87,719
Carrizo Wilcox- Groundwater 1,849 1,849 1,849 1,849 1,849 1,849
Queen City- Groundwater — — — — — —
Sparta- Groundwater — — — — — —
Yegua Jackson- Groundwater — — — — — —

' The existing supply takes into consideration physical, treatment, and legal (contractual) constraints.

2 Shows CCR/LCC/Texana/MRP Phase || supplies fully allocated, which creates a surplus for Nueces County-
Manufacturing during 2020 to 2040 time frame. For DB17, only enough supplies were allocated to Nueces County-
Manufacturing to meet the projected demands which allows the non-allocated water to be used as a source for the
O.N. Stevens WTP water management strategy.

Table ES.5.
Summary of Total Existing Water Supplies by Water User Category (ac-ft)
2020 2030 2040 2050 2060 2070
Municipal 121,325 126,237 129,055 131,192 133,340 135,037
Manufacturing 118,111 110,735 104,753 98,731 94,925 91,948
Steam-Electric 15,038 17,582 20,681 24,461 26,221 27,648
Mining 9,864 9,993 10,087 10,161 10,270 10,400
Irrigation 36,367 36,367 36,367 36,367 36,367 36,367
Livestock 7,306 7,306 7,306 7,306 7,306 7,306
Total 308,011 308,220 308,249 308,218 308,429 308,706

Note: This table considers physical and legal (contractual) constraints.
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Figure ES.6.
Summary of Historical Data — Chloride Content of the Lower Nueces River,
Segment 2102

Potential sources of minerals to the Calallen Pool include saltwater intrusion, groundwater
seepage, and upstream sources of contamination from abandoned wells in adjacent oil fields
and gravel washing operations. Previous 2001 and 2006 Plans included results of a Nueces
River sampling program confirming the increase in mineral concentrations. The results of this
sampling program strongly suggested that poor quality groundwater is entering the river and
resulting in the increase. The effect of the high dissolved solids concentrations is two-fold and
includes an increase in industrial water demands due to accelerated buildup of minerals in
industrial cooling facilities, as well as high levels of chlorides and bromides, which sometimes
exceed drinking water standards. An assessment was conducted during development of the
2011 Plan to evaluate water quality in Lake Corpus Christi and downstream Lower Nueces
River segment to Calallen Pool (Section 5D.3). A water management strategy for potential
interconnections to the Mary Rhodes Pipeline was also evaluated to provide water supplies from
Lake Texana for industries with intakes located in the Calallen Pool to reduce water quality
fluctuations in their water supply as is currently experienced with supplies from the Lower
Nueces River (Chapter 5D.3.6.6). Improvements in water quality will result in reduced levels of
water consumption from industrial processes and provide additional water conservation for the
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region. Reductions in chloride and bromide levels will help ensure Safe Drinking Water Act
requirements can be achieved without having to resort to expensive treatment methods.

Groundwater supplies are generally of good water quality. However, some areas in the region
have slightly brackish groundwater (TDS = 1,000 to 1,500 mg/L). In previous studies, several
small rural utilities have had water quality concerns associated with salinity and other water
quality constituents. For these systems, brackish groundwater desalination or potential system
interconnections to neighboring water utilities may be considered in the future.

ES.6.5 Supply and Demand Comparison

The CBRWPG identified 2 individual cities and 6 non-municipal water user groups that showed
unmet needs during drought of record supply conditions during the 50-year planning horizon.
Figure ES.7 shows these water user groups with shortages for both 2040 and 2070 timeframes.

Five of the 11 counties in the region have a projected shortage in at least one of the water user
groups in the county. These are Duval, Jim Wells, McMullen, Nueces and San Patricio. None

of the water user groups in Aransas, Bee, Brooks, Kenedy, Kleberg, or Live Oak Counties have
projected shortages.

Constraints on Water Supply

Water supplies are also affected by contractual arrangements and infrastructure constraints. Expiring con-
tracts, insufficient well capacity, and water treatment plant capacity — each of these supply constraints was
taken into account in estimating water supplies available to water user groups. Consequently, the water
supply listed for a given city may be less than the quantity in their water purchase contract or water right.

ES.6.6 Additional Plan Information

Although the majority of the plan is focused on assessing supplies (Chapter 3), identifying
needs (Chapter 4), and evaluating water management strategies to address projected
shortages (Chapter 5), there are additional report sections of interest. Chapter 6 summarizes
the impact of water management strategies on key parameters of water quality in the region.
Chapter 7 presents drought response information for the region and activities and recommen-
dations to mitigate future drought impacts on water supply. Chapter 8 presents legislative
recommendations and unique stream segments/reservoirs from the CBRWPG. Chapter 10
summarizes the public participation process, regional meetings held, and CBRWPG approval of
the regional plan on April 9, 2015. Chapter 11 compares this plan to previous plans.
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ES.7 Wholesale Water Providers

There are four wholesale water providers (WWPs) in the Region: the City, SPMWD, STWA, and
Nueces County WCID #3. In 2010, the City supplied about 59 percent of the Region’s overall
demands’', and SPMWD (a major customer of the City) supplied about 10 percent of the
Region’s demands. Both STWA and Nueces County WCID #3 combined provided less than

3 percent of the Region’s water demand. Groundwater supplied about 26 percent of the overall
regional water demand. Figure ES.8 shows a comparison of water demands to currently avail-
able water supplies for each of these providers. The City needs additional water treatment plant
capacity beginning before 2050 to effectively utilize raw water supplies. SPMWD needs addi-
tional water treatment plant capacity beginning before 2020, although it has raw water contracts
for up to 51,200 ac-ft/yr from the City. STWA has sufficient supplies to meet their projected
customer demands to 2070. Nueces County WCID #3 needs terminal storage by 2020 to firm
up its run-of-the-river rights during drought conditions to meet customer needs through 2070.

For municipal water user groups relying on surface water supplies from the City’s CCR/LCC/
Texana/MRP Phase Il system, shortages are not expected during the 2020 through 2070 time
frame. All shortages during the projection period are placed on industrial water user groups. By
2070, the City of Corpus Christi as a WWP is estimated to need 26,496 ac-ft of additional water
supply based on existing treatment plant and raw water supply constraints. SPMWD Service
Area is estimated to need 18,529 ac-ft of additional water supply based on existing treatment
plant and raw water supply constraints, and of this amount 16,764 ac-ft is attributed to raw water
supply shortages. If the City continues to serve as a regional wholesale water provider to
provide adequate supplies to also meet SPMWD and STWA customer water demands, then a
raw water shortage does not occur until a few years before 2050. An additional raw water
supply of 10,824 ac-ft/yr is needed by 2050 and 43,260 ac-ft by 2070. Surface water allocation
for WWPs is discussed in Section 4.2.

" There is adiscrepancy between 2010 diversions reported on the Nueces River Authority website for the
CCR/LCC/Texanasystem and TWDB water use survey reports. The TWDB water use survey reports an additional
27,317 acft of surface water use in 2010 that does not seem to match local records.
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ES.8 Water Supply Strategies to Meet Needs

Numerous water management strategies were identified by the CBRWPG as potentially feasible
to meet water supply shortages. Each strategy was evaluated by the consultant team and com-
pared to criteria adopted by the CBRWPG. The Coastal Bend Regional Water Plan includes
recommended water management strategies that emphasize water conservation and reuse;
maximize utilization of available resources, water rights, and reservoirs; engage the efficiency of
conjunctive use of surface and groundwater; and limit depletion of storage in aquifers. The
strategies identified as potentially feasible are tabulated in Tables ES.6 and ES.7. Table ES.6
summarizes potential strategies for the City’s Service Area, while Table ES.7 summarizes
strategies to other service areas. Additionally, Figure ES.9 provides a graphical comparison of
unit costs and quantities of water provided for selected strategies evaluated. Section 5D
contains sections discussing each of these possible strategies in detail.

Table ES.8 summarizes findings and recommendations for every water user group, including
those with projected water shortages. The table also lists each municipality and water user
group by county. Water demands are listed for years 2020, 2040, and 2070. Shortages are
listed for years 2020, 2040, and 2070, along with recommended actions to meet these
shortages.

The TWDB plans to conduct a second tiered water need analysis after implementation of
conservation and reuse strategies. The results of this analysis were unavailable at the time of
development of the draft plan, but will be included in the final plan.

The recommended water supply plans are presented by county in greater detail in Chapter 5.
Water management strategies recommended in the Coastal Bend Region could produce new
supplies in excess of the projected regional need of 50,950 ac-ft in Year 2070. Supplies exceed
shortages in case water growth patterns and demands exceed TWDB projections or supplies
are reduced under current interbasin water supply contracts.

Table ES.9 summarizes those strategies that are recommended in the regional water plan.
Total estimated project cost (in September 2013 dollars) for the recommended water manage-
ment strategies for the Coastal Bend Region is $561,260,000. Table ES.10 summarizes
alternative water management strategies developed as part of the planning process.
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Table ES.8.
Water Plan Summary for Coastal Bend Region
County/Water User Demand (ac-ft) Need (Shortage) (ac-ft) Recommended Management Strategies
Group 2020 | 2040 | 2070 2020 | 2040 | 2070 to Meet Need (Shortage)

Aransas County See Section 4.3.1 See Section 5B.2

Aransas Pass (P) 110 106 104 none none none

Fulton 278 275 275 none none none Additional municipal water conservation

Rockport 1,677 1,652 1,646 none none none Additional municipal water conservation

County-Other 1,446 1,362 1,342 none none None

Manufacturing 137 147 172 none none none

Steam-Electric 0 0 0 none none none

Mining 10 5 5 none none none

Irrigation 0 0 0 none none none

Livestock 44 44 44 none none none

Bee County See Section 4.3.2 See Section 5B.3

Beeville 2,925 2,976 2,960 none none none Additional municipal water conservation, Chase Field
Project, Well conversion project

El Oso WSC (P) 83 85 80 none none none Additional municipal water conservation

County-Other 2,725 2,751 2,721 none none none

Manufacturing 1 1 1 none none none

Steam-Electric 0 0 0 none none none

Mining 472 428 318 none none none

Irrigation 4,751 5,796 7,985 none none none

Livestock 930 930 930 none none none

Brooks County See Section 4.3.3 See Section 5B.4

Falfurrias 1,677 1,755 1,915 none none None Additional municipal water conservation

County-Other 326 370 449 none none none

Manufacturing 0 0 0 none none none

Steam-Electric 0 0 0 none none none

Mining 357 340 298 none none none

Irrigation 1,800 1,985 2,297 none none none

Livestock 620 620 620 none none none

Duval County See Section 4.3.4 See Section 5B.5

Benavides 236 250 272 none none none Additional municipal water conservation

Freer 650 691 754 none none none Additional municipal water conservation

San Diego (P) 724 765 832 none (40) (107) Additional municipal water conservation, Additional
Gulf Coast Aquifer Supplies

County-Other 549 568 610 none none none

Duval County (cont.) See Section 4.3.4 See Section 5B.5

Manufacturing 0 0 0 none none none

Steam-Electric 0 0 0 none none none

Mining 1,388 1,352 1,104 none none none

Irrigation 3,004 3,312 3,834 none none none

Livestock 754 754 754 none none none

Jim Wells County See Section 4.3.5 See Section 5B.6

Alice 4,192 4,643 5,421 none none none Additional municipal water conservation, pipeline
replacement program, brackish groundwater
desalination, STWA Interconnection, reuse of
reclaimed wastewater supplies

Orange Grove 376 422 494 none none none Additional municipal water conservation

Premont 710 792 929 none none none Additional municipal water conservation

San Diego (P) 186 205 240 none (16) (51) Additional municipal water conservation, additional
Gulf Coast Aquifer Supplies

County-Other 2,634 2,890 3,360 none none none

Manufacturing 0 0 0 none none none

Steam-Electric 0 0 0 none none none

Mining 71 55 17 none none none

Irrigation 2,500 2,756 3,191 none none none

Livestock 1,029 1,029 1,029 none none none

22




R

Coastal Bend Regional Water Plan | December 2015
HDR-007003-173122-10 Executive Summary

Coastal Bend Regional
Water Planning Group

Table ES-8 (Continued)
County/Water User Demand (ac-ft) Need (Shortage) (ac-ft) Recommended Management Strategies
Group 2020 | 2040 | 2070 2020 | 2040 2070 to Meet Need (Shortage)

Kenedy County See Section 4.3.6 See Section 5B.7

County-Other 244 262 264 none none none Additional municipal water conservation

Manufacturing 0 0 0 none none none

Steam-Electric 0 0 0 none none none

Mining 118 92 27 none none none

Irrigation 0 0 0 none none none

Livestock 644 644 644 none none none

Kleberg County See Section 4.3.7 See Section 5B.8

Kingsville 4,232 4,738 5,636 none none none

Ricardo WSC 341 382 454 none none none

County-Other 601 679 817 none none none Additional municipal water conservation

Manufacturing 0 0 0 none none none

Steam-Electric 0 0 0 none none none

Mining 357 340 298 none none none

Irrigation 600 662 766 none none none

Livestock 1,276 1,276 1,276 none none none

Live Oak County See Section 4.3.8 See Section 5B.9

El Oso WSC (P) 143 137 129 none none none Additional municipal water conservation

George West 454 433 428 none none none Additional municipal water conservation

McCoy WSC 22 21 20 none none none

Three Rivers 325 309 305 none none none Additional municipal water conservation

County-Other 802 768 758 none none none

Manufacturing 2,024 2,089 2,333 none none none

Steam-Electric 0 0 0 none none none

Mining 814 907 332 none none none

Irrigation 2,200 2,426 2,808 none none none

Livestock 933 933 933 none none none

McMullen County See Section 4.3.9 See Section 5B.10

County-Other 97 91 90 none none none

Manufacturing 0 0 0 none none none

Steam-Electric 0 0 0 none none none

Mining 4,268 4,754 1,305 (2,733) (3,219) none Mining water conservation, Additional Gulf Coast
Aquifer supplies

Irrigation 40 44 51 (40) (44) (51) Irrigation water conservation, Additional Gulf Coast
Aquifer supplies

Livestock 355 355 355 none none none

Nueces County See Section 4.3.10 See Section 5B.11

Agua Dulce 132 143 150 none none none

Aransas Pass (P) 3 3 3 none none none

Bishop 594 646 682 none none none Additional municipal water conservation

Corpus Christi 64,816 71,270 75,058 none none none Additional municipal water conservation

Driscoll 105 113 118 none none none

Nueces WSC 333 368 388 none none none

Port Aransas 2,251 2,548 2,703 none none none Additional municipal water conservation

River Acres WSC 426 463 486 none none none Additional municipal water conservation

Robstown 2,957 2,848 2,839 (1,583) (1,511) (1,525) Additional municipal water conservation, Local
balancing storage reservoir

County-Other 1,554 1,901 2,093 none none none

23




R

Table ES-8 (Continued)

Coastal Bend Regional Water Plan | December 2015
HDR-007003-173122-10 Executive Summary

Coastal Bend Regional
Water Planning Group

County/Water User Demand (ac-ft) Need (Shortage) (ac-ft) Recommended Management Strategies
Group 2020 | 2040 | 2070 2020 | 2040 | 2070 to Meet Need (Shortage)

Nueces County (cont.) See Section 4.3.10 See Section 5B.11

Manufacturing 50,276 56,500 67,769 none none (19,603) | Manufacturing water conservation, O.N. Stevens WTP
improvements, Additional reuse of reclaimed
wastewater supplies, Seawater desalination, GBRA
Lower Basin Project

Steam-Electric 15,038 20,681 34,541 none none (6,893) Manufacturing water conservation, O.N. Stevens WTP
improvements, Additional reuse of reclaimed
wastewater supplies, Seawater desalination, GBRA
Lower Basin Project

Mining 724 947 1,260 none none none

Irrigation 439 484 560 none none none

Livestock 315 315 315 none none none

San Patricio County See Section 4.3.11 See Section 5B.12

Aransas Pass (P) 1,131 1,149 1,176 none none none

Gregory 339 348 361 none none none Additional municipal water conservation

Ingleside 1,051 1,060 1,083 none none none

Ingleside On The Bay 77 78 79 none none none

Lake City 64 64 66 none none none

Mathis 670 672 691 none none none

Odem 379 384 394 none none none

Portland 2,631 2,698 2,770 none none none Additional municipal water conservation

Rincon WSC 346 359 369 none none none

Sinton 1,409 1,463 1,507 none none none Additional municipal water conservation

Taft 464 469 484 none none none

County-Other 1,584 1,647 1,705 none none none

Manufacturing 39,737 46,416 56,991 (6,451) (11,126) (18,529) | Manufacturing water conservation, SPMWD Industrial
WTP improvements, Portland reuse of reclaimed
wastewater supplies, Seawater desalination, GBRA
Lower Basin Project

Steam-Electric 0 0 0 none none none

Mining 372 440 533 none none none

Irrigation 11,085 13,525 18,632 none none (4,191) Irrigation water conservation, Additional Gulf Coast
Aquifer supplies

Livestock 406 406 406 none none none

Total Needs by Water User Type

Municipal 112,081 121,072 128,510 (1,583) (1,567) (1,683) Municipal water conservation, Irrigation water

Manufacturing 92,175 | 105,153 | 127,266 | (6,451) | (11,126) | (38,132) K/?nservatlfn, Manufactt}"mgA é"gi?r Colnservat'?n«

- ining water conservation, itional reuse o
St.e?m—EIectrlc 15,038 20,681 34,541 none none (6.893) I reclaimed wastewater supplies, Additional Gulf Coast
Mining 8,951 9,660 5497 | (2,733) (3,219) none Aquifer Supplies, Brackish groundwater desalination,
Irrigation 26,419 30,990 40,124 (40) (44) (4,242) seawater desalination, Water system interconnections,
Livestock 7306 7306 7306 none none none Local balancing storage reservoir, GBRA Lower Basin

. : : : Storage, SPMWD Industrial WTP improvements, O.N.
Region N Total 261,970 | 294,862 | 343244 | (10,807) | (15,956) | (50,950) | sStevens WTP improvements
(P) = Partial listing — water user group is in multiple counties.
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Table ES.9.
Summary of Recommended Water Management Strategies in the Coastal Bend Region

Coastal Bend Regional
Water Planning Group

First Decade

Last Decade

Water Yield (ac-ft/yr)

Estimated Estimated First Decade
Recommended Water Total Capital| Unit Cost Unit Cost of Imple-
1D Management Strategy Costs ($/ac-ft/yr) ($/ac-ft/yr) | 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | mentation

Municipal Water Conservation
Alice N/A $510 $510 143 | 462 | 812 | 838 | 876 | 916 2020
Alice- Pipeline Replacement Program | $21,384,000 $62,120 $0 0 173 460 576 576 576 2030
Beeville N/A $500 $500 117 | 333 | 542 | 710 | 706 | 707 2020
Benavides N/A $500 $0 4 0 0 0 0 0 2020
Bishop N/A $510 $510 16 39 27 23 23 23 2020
Corpus Christi N/A $470 $470 2,305 | 7,354 (10,985(10,667|10,765|10,898 2020
County-Other, Kleberg N/A $510 $510 13 24 15 15 14 15 2020
County-Other, Kenedy N/A $500 $500 17 40 60 79 97 113 2020
El Oso WSC N/A $500 $500 20 35 50 51 41 41 2020
Falfurrias N/A $500 $500 91 224 | 360 | 508 | 649 | 786 2020
Freer N/A $510 $500 24 73 124 168 | 171 175 2020

5D.1 |Fulton N/A $510 $510 12 33 46 44 44 44 2020
George West N/A $500 $500 15 46 44 40 39 39 2020
Gregory N/A $510 $510 8 11 6 6 5 5 2020
Orange Grove N/A $500 $500 18 49 83 120 | 159 183 2020
Port Aransas N/A $510 $510 160 | 374 | 589 | 792 | 985 | 1,161 2020
Portland N/A $510 $0 74 49 0 0 0 0 2020
Premont N/A $500 $500 31 87 149 | 221 289 | 303 2020
River Acres WSC N/A $510 $510 9 0 0 0 0 0 2020
Robstown N/A $510 $510 125 | 336 | 532 | 748 | 884 | 884 2020
Rockport N/A $510 $510 66 192 172 159 | 156 156 2020
San Diego N/A $500 $500 29 94 117 117 | 119 122 2020
Sinton N/A $510 $510 62 170 | 277 | 385 | 447 | 451 2020
Three Rivers N/A $500 $500 11 22 15 11 11 11 2020
Irrigation Conservation

5D.2 |McMullen County N/A $230 $230 1 2 3 5 6 8 2020
San Patricio County N/A $230 $230 0 0 0 1,494 | 2,063 | 2,795 2050
Manufacturing Conservation

5D.3 |Manufacturing (San Patricio and
Nueces), S&E (Nueces) N/A N/A N/A 1,081 | 1,164 | 1,247 | 1,331 | 1,414 | 1,497 2020

5D.4 Mining Water Conservation

~ |McMullen County N/A N/A N/A 106 | 240 | 357 | 262 | 231 196 2020

Reclaimed Wastewater Supplies and
Reuse

5D.5 |Manufacturing (Nueces), S&E $52,097,000 $577 $361 0 (20,178|20,178|20,178(20,178|20,178 2030
Manufacturing- San Patricio $21,292,000 $892 $96 $892 | $892 | $96 | $96 | $96 | $96 2020
City of Alice-nonpotable $8,661,000 $1,321 $512 0 897 | 897 | 897 | 897 | 897 2030
Modify Existing Reservoir Operating

5D.6 Policy and Safe Yield Analyses N/A N/A N/A N/A | NJA | N/A | NA | NA | NA —
Gulf Coast Aquifer Groundwater
Supplies (Local)
McMullen County-Irrigation $129,000 $302 $47 43 43 43 43 43 43 2020
McMullen County-Mining $1,685,000 $196 $50 966 | 966 | 966 | 966 | 966 | 966 2020

5D.7 |San Patricio County-Irrigation $1,156,000 $159 $21 0 0 0 703 | 703 | 703 2050
City of San Diego $940,000 $671 $171 0 158 | 158 158 | 158 158 2030
City of Beeville-Chase Field $4,777,000 $484 $209 1,457 | 1,457 | 1,457 | 1,457 | 1,457 | 1,457 2020
City of Beeville-Irrigation Well to
Municipal Conversion $261,000 $135 $135 340 | 340 | 340 | 340 | 340 | 340 2020

5D.8 B_rackish Groundwater Desalination

"~ |City of Alice $33,277,000 $1,474 $646 3,363 | 3,363 | 3,363 | 3,363 | 3,363 | 3,363 2020

Seawater Desalination and Variable $1,418 -

5D.9 Salinity Program $248,000,000 $1.450 $550 0 [22,420|22,420|22,420(22,420|22,420 2030
Potential Water System

5D.10 |Interconnections
STWA to City of Alice $5,866,000 $1,158 $983 2,800 | 2,800 | 2,800 | 2,800 | 2,800 | 2,800 2020
Local Balancing Storage Reservoir

5D.11 |City of Robstown (project by Nueces
County WCID #3) $8,182,000 $831 $67 1,583 | 1,583 | 1,583 | 1,583 | 1,583 | 1,583 2020

$72,546,000
5D.13 |GBRA Lower Basin Storage Project (Region N $811 $532 0 20,000(20,000{20,000(20,000{20,000 2030
share)

SPMWD-Industrial Water Treatment

5D.14 Plant Improvements $58,366,000 $809 $546 18,529|18,529(18,529|18,529|18,529(18,529 2020

5p.15 |O:N: Stevens Water Treatment Plant | ¢4 509 540 | §572 $0 28,025(17.696| 7,643 | N/A | N/A | N/A 2020

Improvements

N/A = Not Applicable
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Table ES.10.
Summary of Alternative Water Management Strategies in the Coastal Bend Region
First Decade Water Yield (ac-ft/yr) First
Estimated Decade of
Alternative Water Total Capital Unit Cost Implemen-
ID Management Strategy Costs ($/ac-ftlyr) 2020 | 2030 | 2040 | 2050 | 2060 | 2070 tation
5D.g |Brackish Groundwater $142,632,000 $916 0 0 |24,000 | 24,000 | 24,000 | 24,000] 2030

Desalination (Regional)

Note: Permitting required for project. Groundwater supplies needed for the project exceed the MAG in San Patricio County.

Future projects involving authorization from either the TCEQ and/or TWDB, which are not speci-
fically addressed in the plan, are considered to be consistent with the plan under the following
circumstances:

TWDB receives applications for financial assistance for many types of water supply

projects, including water conservation, and when appropriate, wastewater reuse
strategies. Other projects involve repairing, replacing, or expanding treatment plants,
pump stations, pipelines, and water storage facilities. The CBRWPG considers projects
that do not involve the development of or connection to a new water source to be consis-
tent with the regional water plan even though not specifically recommended in the plan.

TCEQ considers water rights applications for various types of uses (e.g., recreation,
navigation, irrigation, hydroelectric power, industrial, recharge, municipal, and others).
Many of these applications are for small amounts of water, some are temporary, and
some are even non-consumptive. Because waters of the Nueces River Basin are fully
appropriated to the City of Corpus Christi and others, any new water rights application
for consumptive water use from this Basin will need to protect the existing water rights or
provide appropriate mitigation to existing water right owners. Throughout the Coastal
Bend Region, the types of small projects that may arise are so unpredictable that the
CBRWHPG is of the opinion that each project should be considered by the TWDB and

TCEQ on their merits, and that the Legislature foresaw this situation and provided

appropriate language for each agency to deal with it.

(Note: The provision related to TCEQ is found in Texas Water Code §11.134. It
provides that the Commission shall grant an application to appropriate surface water,
including amendments, only if the proposed appropriator addresses a water supply need
in a manner consistent with an approved regional water plan. TCEQ may waive this
requirement if conditions warrant. For TWDB funding, Texas Water Code §16.053(j)
states that after January 5, 2002, TWDB may provide financial assistance to a water
supply project only after the Board determines that the needs to be addressed by the
project will be addressed in a manner that is consistent with that appropriate regional
water plan. The TWDB may waive this provision if conditions warrant.)
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ES.9 Social and Economic Impacts of Not Meeting
Projected Water Needs

At the request of the CBRWPG during their February 2015 meeting, the Nueces River Authority
submitted a request for the TWDB to conduct a socioeconomic impact analysis of not meeting
needs in the Coastal Bend Region. Socioeconomic impacts of unmet needs were evaluated by
the TWDB and costs were provided to represent impacts of leaving water needs entirely unmet
for each water use category and as an aggregate for the region under a repeat of the drought of
record. The TWDB'’s socioeconomic impact analysis represents a snapshot of socioeconomic
impacts that may occur during a single year during a drought of record within each of the
planning decades. The TWDB’s analysis for Region N is included in Appendix 2.

The estimated effect of projected water shortages upon income in the region, are $4,492 million
per year in 2020, $5,487 million per year in 2040, and $1,715 million per year in 2070. If the
water needs are left entirely unmet, the level of shortage in 2020 results in 24,000 fewer jobs
than would be expected if the water needs of 2020 are fully met. The gap in job growth due to
water shortages grows to 5,430 fewer jobs by 2040 and 1,540 few jobs by 2070.

ES.10 Unmet Water Needs

The CBRWPG evaluated numerous water management strategies to meet projected water
needs and assimilated feedback from WUGs to reflect local plans. There were, however, two
water user groups that reported unmet needs after considering water conservation and local
strategies. In both cases, future potential supplies were constrained by modeled available
groundwater (MAG) limits. Unmet needs identified in the plan are presented in Table ES.11.

Table ES.11.
Preliminary Unmet Needs Identified in the Plan (ac-ft/yr)

Unmet Need (ac-ft/yr)
Water User Group 2020 2030 2040 | 2050 | 2060 2070
McMullen County- Mining 1,661 2,063 1,896 - - -

San Patricio County- Irrigation - - - - - 693
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Chapter 1. Planning Area Description

1.1 Current Water Use and Major Water Demand Centers

The area represented by the Coastal Bend Regional Water Planning Group (“Region N” or
“Coastal Bend Region”) includes the following counties: Aransas, Bee, Brooks, Duval, Jim
Wells, Kenedy, Kleberg, Live Oak, McMullen, Nueces, and San Patricio. Most of the water
supplies for the region are provided from surface water in the Choke Canyon/Lake Corpus
Christi/Texana/Mary Rhodes Phase Il system through the City of Corpus Christi or customer
contracts, while others rely on groundwater supplies (Figure 1.1).

Municipal and industrial water use accounts for the greatest amount of water demand in the
Coastal Bend Region, totaling 83.4 percent of the region’s total water use of 186,560 ac-ft in
2012 (Figure 1.2). The major water demand areas are primarily municipal systems in the
greater Corpus Christi area, as well as large industrial (manufacturing, steam-electric, and
mining) users located along the Corpus Christi and La Quinta Ship Channels. Agriculture
(irrigation and livestock) is the third largest category of water use in the region (Figure 1.2).
Based on recent water use records, the City of Corpus Christi provides supplies for about

67 percent of the municipal and industrial water demand in the region (not including supplies to
SPMWD or STWA).

1.2 Wholesale Water Providers

The Coastal Bend Region has four regional wholesale water providers: the City of Corpus
Christi; San Patricio Municipal Water District (SPMWD); South Texas Water Authority (STWA);
and Nueces County Water Control and Improvement District #3 (NCWC&ID#3). The City of
Corpus Christi, the largest of the four, sells water to two of the other regional water providers —
SPMWD and STWA. The City of Corpus Christi and the SPMWD distribute water to cities,
water districts, and water supply corporations which in turn provide water to residential,
commercial, and industrial customers. SPMWD also sells water directly to large industrial
facilities located in San Patricio County on the La Quinta Ship Channel. STWA provides water
to cities and water supply corporations that supply both residential and commercial customers
within the western portion of Nueces County as well as Kleberg County. The smallest regional
wholesale water provider, NCWC&ID#3, provides water to the City of Robstown and other
municipal entities within the western portion of Nueces County.
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Water Providers in the Planning Region
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Figure 1.2.
2012 Water Use in the Coastal Bend Regional Water Planning Area = 186,560 ac-ft

1.3  Water Supplies and Quality

1.3.1 Surface Water Sources

The Coastal Bend Region depends mostly on surface water sources for municipal and industrial
water supply use. The three major surface water resources include the Choke Canyon Reservoir/
Lake Corpus Christi System (CCR/LCC System) in the Nueces River Basin, Lake Texana on the
Navidad River in Jackson County and water supply from the Garwood water rights located on the
Colorado River in Matagorda County transported through the Mary Rhodes Phase Il pipeline.
Collectively this system is referred to as the CCR/LCC/Texana/MRP Phase Il system. Water
supply from Lake Texana is transported to the Coastal Bend Region via the Mary Rhodes Pipeline
and provides the Coastal Bend Region with 41,840 acre-feet per year (ac-ft/yr) and 12,000 ac-ft/yr
on an interruptible basis, according to the contract between the City of Corpus Christi and the
Lavaca-Navidad River Authority (LNRA).! The City of Corpus Christi also owns the Garwood
water right in the Colorado River Basin totaling 35,000 ac-ft. Under current drought conditions
with a safe yield reserve of approximately one-year of regional demand, the Garwood water right
supplies a minimum of 27,000 ac-ft to the City of Corpus Christi system through an additional
pipeline.? Based on 2020 sediment conditions and Phase IV operating policy, including the 2001
Agreed Order governing freshwater pass-throughs to the Nueces Estuary, the CCR/LCC System
with supplies from Lake Texana and the Colorado River through Garwood water rights (MRP
Phase Il project) has an annual safe yield of 219,000 ac-ft in 2020. The annual safe yield
assumes 125,000 ac-ft remains in CCR/LCC system storage (i.e. storage reserve of about a one-
year demand) during the critical month of the drought of record. The Coastal Bend Regional
Water Planning Group adopted the use of safe yield for supply planning, instead of the firm yield
of 259,000 ac-ft/yr with zero storage during historical drought of record conditions as
recommended by TWDB guidance documents.

' The base permit of 41,840 ac-ft/yr is subject to call-back for up to 10,400 ac-ft/yr for Jackson County uses.
? Based on updates to the Corpus Christi Water Supply Model to include Colorado WAM 1940-2013 update and
placing the drought of 2011-2013 on the Colorado on the modeled drought of record in the Nueces.
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The Nueces River Authority’s 2013 Basin Summary Report® compiled information on 12 water
quality parameters for 54 segments in the San Antonio-Nueces Coastal Basin, the Nueces River
Basin, the Nueces-Rio Grande Coastal Basin, and the adjacent bays and estuaries. The report
compiled results from 303(d) List of Impaired Waters and 305(b) Water Quality Inventory for a
7-year period from December 1, 2003 through November 30, 2010 and found that the water
guality is generally good. However, there are some areas of concern. A few stream segments
within the region, as well as local bays and estuaries, had elevated levels of dissolved solids,
nutrients, bacteria, and low dissolved oxygen levels (Table 1.1).

The water quality of the water from Lake Texana has been reported as good. In fact, it exceeds
the general quality of the water supply from the Nueces River Basin and has less Total Dissolved
Solids (TDS) than the Nueces River water. However, because Lake Texana water is blended with
Nueces River water prior to treatment, the higher Total Suspended Solids (TSS) levels in the Lake
Texana water and the pH difference between the two different sources requires precise controls
during the treatment process.

1.3.2 Groundwater Sources

Some areas in the region are dependent on groundwater. There are two major aquifers that lie
beneath the region — the Carrizo-Wilcox and Gulf Coast Aquifers (Figure 1.1). The Carrizo-
Wilcox Aquifer contains moderate to large amounts of either fresh or slightly saline water.
Slightly saline water is defined as water that contains 1,000 to 3,000 milligrams per liter (mg/L)
of dissolved solids. Although this aquifer reaches from the Rio Grande River north into
Arkansas, it only underlies parts of McMullen and Live Oak Counties within the Coastal Bend
Region. In this downdip portion of the Carrizo-Wilcox Aquifer, the water is softer, hotter (140
degrees Fahrenheit), and contains more dissolved solids.

The Gulf Coast Aquifer underlies all counties within the Coastal Bend Region and yields
moderate to large amounts of both fresh and slightly saline water. The Gulf Coast Aquifer,
extending from Northern Mexico to Florida, is comprised of five aquifer formations: Catahoula,
Jasper, Burkeville, Evangeline, and Chicot. The Evangeline and Chicot Aquifers are the
uppermost water formations within the Gulf Coast Aquifer System and, consequently, are the
formations utilized most commonly. The Evangeline portion of the Gulf Coast Aquifer features
the highly transmissive Goliad Sands. The Chicot portion of the Gulf Coast Aquifer is comprised
of many different geologic formations; however, the Beaumont and Lissie Formations are
predominant in the Chicot Aquifer within the Coastal Bend area. The Burkeville Aquifer is
predominantly clay, and therefore provides limited water supplies. The Texas Water
Development Board (TWDB) developed a Central Gulf Coast Groundwater Availability Model
(CGCGAM) and then revised the portion over Region N referred to as the Groundwater
Management Area 16 (GMA 16) Groundwater Flow Model which is used to determine
groundwater availability. The TWDB GMA 16 Groundwater Flow Model includes six aquifer
layers: Layers 1-4 representing the Gulf Coast Aquifer (Jasper, Burkeville, Evangeline, and

3 Nueces River Authority, “2013 Basin Summary Report for San Antonio-Nueces Coastal Basin, Nueces River
Basin, and Nueces-Rio Grande Coastal Basin,” August 2013.
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Table 1.1.
Water Quality Concerns

Coastal Bend Regional
Water Planning Group

Surface Water Resource
(stream segment number)

Water Quality Concerns

Water Quality Impairments

Mission River Tidal (2001)

Bacteria

Aransas River Tidal (2003) Bacteria
Aransas River Above Tidal (2003) Low dissolved oxygen, bacteria,

nitrates, total phosphorus
Aransas Creek (2004A) Low dissolved oxygen Bacteria
Poesta Creek (2004B) Low dissolved oxygen, bacteria TDS

Nueces River Tidal (2101)

Chlorophyll-a

Nueces River Below Lake Corpus Christi

(2102)

Chlorophyll-a

Total dissolved solids

Lake Corpus Christi (2103)

Chlorophyll-a, total phosphorus

Total dissolved solids

Nueces River Above Frio River (2104)

Low dissolved oxygen, impaired
fish community, impaired
macrobenthic community

Nueces River/Lower Frio River (2106)

Total dissolved solids

Atascosa River (2107)

Low dissolved oxygen,
chlorophyll-a, impaired habitat

Low dissolved oxygen, bacteria,
impaired macrobenthic community,
impaired fish community

San Miguel River (2108) Bacteria

Choke Canyon Reservoir (2116) Chlorophyll-a

Frio River Above Choke Canyon Low dissolved oxygen, bacteria, Bacteria

Reservoir (2117) nitrates

Petronila Creek Tidal (2203) Chlorophyll-a Bacteria

Petronila Creek Above Tidal (2204) Chlorophyll-a Chloride, sulfate, total dissolved
solids

San Antonio Bay/Hynes Bay (2462) Chlorophyll-a Bacteria in oyster waters

Aransas Bay (2471) Bacteria at recreational beaches

Little Bay (2471A) Chlorophyll-a

Copano Bay (2472)

Bacteria in oyster waters

St. Charles Bay (2473)

Low dissolved oxygen

Corpus Christi Bay (2481)

Bacteria at recreational beaches

Bacteria at recreational beaches

Nueces Bay (2482)

Zinc in edible tissue

Redfish Bay (2483)

Bacteria in oyster waters

Conn Brown Harbor (2483A)

Copper in water

Copper in water

Corpus Christi Inner Harbor (2484)

Ammonia, chlorophyll-a, nitrates

Oso Bay (2485)

Low dissolved oxygen,
chlorophyll-a, total phosphorus

Low dissolved oxygen, bacteria in
oyster waters

Oso Creek (2485A)

Low dissolved oxygen,
chlorophyll-a, nitrates, total
phosphorus

Bacteria

Unnamed Tributary (2485B)

Total phosphorus

West Oso Creek (2485D)

Total phosphorus

Laguna Madre (2491)

Low dissolved oxygen,
chlorophyll-a, nitrates

Low dissolved oxygen, bacteria,
bacteria in oyster waters

Baffin Bay / Alazan Bay / Cayodel Grullo

/ Laguna Salada (2492)

Chlorophyll-a

San Fernando Creek (2492A)

Chlorophyll-a, nitrates, total
phoshorus

Bacteria

Source: Nueces River Authority 2013 Basin Summary Report - San Antonio-Nueces
Coastal Basin, Nueces River Basin, and Nueces-Rio Grande Coastal Basin, 2013.
Note: The 2013 Assessment included data from December 1, 2003 through November 30, 2010.
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Chicot), Layer 5 representing the Yegua-Jackson Aquifer System, and Layer 6 aggregating
Queen-City, Sparta, and Carrizo-Wilcox Aquifer System.

Within Texas, the Houston area is the largest user of the Gulf Coast Aquifer. Due to growing
population and water demand in that area, over-pumping of the aquifer has resulted in subsidence
of up to 9 feet being recorded in Harris County. While not as severe as in the Houston area,
subsidence has been reported within the Gulf Coast Aquifer in the Coastal Bend Region. In 1979,
the Texas Department of Water Resources developed a Gulf Coast Aquifer Model to evaluate
pumpage, water level drawdowns, and subsidence for the 10-year period of 1960 through 1969
for Houston, Jackson-Wharton Counties, and Kingsville areas. The objective of the study was to
compare modeled results to historical water level declines and subsidence.* Areas in Kleberg
County have recorded a 0.5-foot drop in elevation due to pumping of the Gulf Coast Aquifer.
However, due to the increase in surface water use within Kleberg County, water levels of the
aquifer are rising and the rate of subsidence has diminished. Water quality in the shallower parts
of the aquifer is generally good; however, there is saltwater intrusion occurring in the southeast
portion of the aquifer along the coastline. It should also be noted that the water quality
deteriorates moving southwestward towards the Texas-Mexico border.

The Yegua-Jackson is an official minor aquifer and covers parts of McMullen, Live Oak, and
Bee counties within the Coastal Bend Region.

1.3.3  Major Springs

There are no major springs in the Coastal Bend Region. Due to most areas having an
underlying impervious clay layer, there has not been much opportunity for springs to form in the
Coastal Bend Region. According to Springs of Texas - Volume | by Gunnar Brune, there are
18 small springs in the Coastal Bend Region with flows between 0.28 and 2.8 cfs and a number
of these springs produce saline, hard, alkaline spring water. These are the largest documented
springs in the Coastal Bend Region.

1.34 Reuse

There is currently limited reuse occurring within the Region. According to historical data
provided to the TWDB, about 1,588 ac-ft of wastewater is being reused for manufacturing
purposes in Nueces and San Patricio Counties. The City of Corpus Christi also provides reuse
to a cemetery, three golf courses, Champions Park, Corpus Christi Country Club, and the Naval
Air Station. Additional reuse options are recommended to meet future water needs, as
described in Chapter 5D.5.

1.4  Social and Economic Aspects

In 2013, the population of the Coastal Bend Region was estimated to be 581,100 with a regional
average per capita income of $45,522, ranging from $31,135 in Bee County to $71,840 in

* “Groundwater Availability in Texas,” Texas Department of Water Resources, Report 238, September 1979.

1-6



Coastal Bend Regional Water Plan | December 2015 Coastal Bend Regional “ Niereas Lo
HDR-007003-173122-10 Planning Area Description Wiater Planning Group =

McMullen County.® The Corpus Christi Metropolitan Statistical Area (MSA), consisting of
Aransas, Nueces, and San Patricio Counties, accounts for 76 percent of the Coastal Bend
Region’s population and 71 percent of the total personal income. In 2013, the total personal
income in the Coastal Bend Region was nearly $26.5 billion (Figure 1.3).

$16,000

$14,000

$12,000

S $10,000

$8,000

$6,000

Total Income (million 5)

$4,000

$2,000 I_
$0 J . — | l . ||

Aransas Bee Brooks Duval Jim Wells Kenedy Kleberg Live Oak McMullen Nueces San
Patricio

County

Figure 1.3.
Total Personal Income (Earnings) in 2013 by County

The primary economic activities within the Coastal Bend Region include oil/gas production and
refining, petrochemical manufacturing, military installations, retail and wholesale trade, agricul-
ture, and service industries including health services, tourism/recreation industries, and
governmental agencies. In 2012, these industries employed over 180,000 people in the Coastal
Bend Region with annual compensation to employees of over $7.0 billion (Figures 1.4 and 1.5).°
The service industries sector had the biggest economic impact in 2012, with a total compensa-
tion to employees of economic contribution of $3.5 billion, while employing 60% of the total
workforce within the Region (Figures 1.4 and 1.5). The service industries sector includes infor-
mation, finance and insurance, real estate, educational, and health care and social assistance
businesses. Health care, the largest economic service industry contributor, generated nearly
$1.3 billion in compensation to employees in 2012 for the Coastal Bend Region.

> U.S. Department of Commerce Bureau of Economic Analysis, Regional Economic Information System (REIS)
Database, 2013.
62012 County Business Patterns.
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Figure 1.4.

Total Compensation to Coastal Bend Region in 2012 by Sector
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Figure 1.5.
2012 Percentages of Major Employment by Sector in the Coastal Bend Region

The retail/wholesale trade sector is also a large contributor to the local economy. In 2012, 19%
of the local workforce was employed by this sector, receiving total compensation of $1.1 billion
(Figures 1.4 and 1.5). Oil and gas extraction activities employee over 11,000 people within the
region and general annual compensation to employees of nearly $1.0 billion (Figures 1.4 and
1.5)

Agriculture accounts for a major portion of the land use within the Coastal Bend Region. Of the
cultivated land in 2012, over 98 percent was dryland farmed and approximately 18,551 acres of
cultivated land was irrigated (Table 1.2). The dominant crops of the region are corn, wheat,
sorghum, cotton, and hay. Livestock is a major agricultural product of the Coastal Bend Region.
In 2012, livestock products made up 47.2 percent of the total market value of agriculture
products.’

Fishing is another industry that adds to the economic value of the Coastal Bend Region. In
2012, reported bay and gulf commercial fishing generated about $45 million in sales and value
to the Region.? Overall impact to the State’s economy of commercial fishing, sport fishing and
other recreational activities has been estimated by the TWDB to be $875 million per year for the
352,000-acre Nueces Estuary System.

72012 Census of Agriculture.
¥ County Business Patterns, 2012.
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Table 1.2.
Coastal Bend Regional Water Planning Area Agriculture Statistics — 2012
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1.5 Identified Threats to Agricultural and Natural
Resources

The Coastal Bend Region’s agricultural business relies on groundwater for irrigation and water
for livestock. During previous planning efforts, the Coastal Bend Regional Water Planning
Group identified continuing groundwater depletion as a threat to agricultural and natural
resources. The Coastal Bend Region also recognizes the following additional potential threats
to agricultural and natural resources:

e Shortage of freshwater and economically accessible groundwater attributable to
increased irrigation demands.

e Shortage of freshwater and economically accessible groundwater attributable to
development of natural gas from the shale in the Eagleford Group and water demands
associated with hydraulic fracturing of wells.

o Deterioration of surface water quality associated with sand and gravel operations and
other activities.

o Deterioration of groundwater quality and increasing concerns of possible arsenic and
uranium contamination attributable to uranium mining activities.

e Impacts of potential off-channel reservoir on terrestrial wildlife habitats.

e Potential impacts to threatened, endangered, and other species of concern.

e Potential impacts of brush control and other land management practices as currently
considered in Federal studies.

e Abandoned wells (oil, gas, and water).

These threats are considered for each water management strategy, and when applicable, are
specifically addressed in Chapter 5D.

1.6 Resource Aspects and Threatened, Endangered, and
Rare Species of the Coastal Bend Region

While the Coastal Bend Region is known for its valuable mineral resources, especially oil and gas,
this area also contains a rich diversity of living natural resources. The Coastal Bend Region
contains three distinct natural regions; the South Texas Brush Country which characterizes the
inland portion of the region, the Coastal Sand Plains along the southern coastline, and the Gulf
Coast Prairies and Marshes along the northern coastline (Figure 1.6).

Regional water plan guidelines require the additional reporting of environmental factors for
water management strategies. These factors include any possible effects to wildlife habitat,
cultural resources, environmental water needs, and inflows to bays and estuaries. Each water
management strategy summary (Chapter 5D) includes a discussion of these environmental
considerations and potential impacts associated with project implementation.
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Source: Texas Parks and Wildlife Department

Figure 1.6.
Natural Regions of Texas

Because the Coastal Bend Region is located along many migratory flyways, birds comprise a
major portion of the wildlife population found within the area. The area provides many birds
unique nesting and forage resources within its coastal prairies, wetlands, and riverine
ecosystems. The brown pelican, which was delisted as a federally endangered species in 2009,
utilizes the Coastal Bend’s natural resources year-round while the endangered whooping crane
is only found seasonally.

The Coastal Bend Region provides habitat for numerous state- and federally-listed endangered
and threatened species. These listed species include birds, amphibians, reptiles, fish,
mammals, and vascular plants (Table 1.3). Texas Parks and Wildlife and U.S. Fish and Wildlife
Service - Southwest Region Ecological Service maintain maps identifying potential habitats (by
county) of each endangered or threatened species. These potential habitats are considered for
each water management strategy and when possibly impacted, are noted in the appropriate
water management strategy summary (Chapter 5D).
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Table 1.3.
Endangered and Threatened Species of the Coastal Bend Region
County for which Federal
Common Name Scientific Name Species is Listed Status State Status
Atlantic Hawksbill Sea - Aransas, Kenedy, Kleberg,
Turtle Eretmochelys imbricata Nueces, San Patricio Endangered | Endangered
Nesting/Migrant in Aransas,
American Perearine Bee, Brooks, Duval, Jim Wells,
9 Falco peregrinus anatum |Kenedy, Kleberg, Live Oak, — Threatened
Falcon
McMullen, Nueces, San
Patricio
Black bear Ursus americanus Historic in Aransas, Duval, and Threatened | Threatened
McMullen
Black lace cactus thlnocereu__s Jim Wells, Kleberg Endangered | Endangered
reichenbachii
Aransas, Bee, Brooks, Duval,
Notophthalmus Jim Wells, Kenedy, Kleberg,
Black-spotted newt meridionalis Live Oak, McMullen, Nueces, o Threatened
San Patricio
Black-striped snake Coniophanes imperialis Kenedy — Threatened
Cactus Ferruginous Glaucidium brasilianum Brooks, Kenedy o Threatened
Pygmy-Owl cactorum
Coues' rice rat Oryzomys couesi Kenedy — Threatened
Eskimo Curlew Numenius borealis Historic in Aransas, Kened_y_, Endangered | Endangered
Kleberg, Nueces, San Patricio
Golden orb Quadrula aurea lee_O_ak, McMullen, San — Threatened
Patricio
Green sea turtle Chelonia mydas Aransas, Kenedy,_K_Ieberg, Threatened | Threatened
Nueces, San Patricio
Interior Least Tern Sterna antillarum Live Oak, McMullen Endangered | Endangered
athalassos
Jaguar Panthera onca Brooks, Kenedy, Kleberg Endangered | Endangered
. . . Aransas, Brooks, Kenedy,
Jaguarundi Herpailurus yaguarondi Kleberg, Live Oak, San Patricio Endangered | Endangered
Kemp’s Ridley sea turtle |Lepidochelys kempii Aransas, Kenedy, Kleberg, Endangered | Endangered
Nueces, San Patricio
Leatherback sea turtle Dermochelys coriacea Aransas, Kenedy,_K_Ieberg, Endangered | Endangered
Nueces, San Patricio
Loggerhead sea turtle Caretta caretta Aransas, Kenedy,_K_Ieberg, Threatened | Threatened
Nueces, San Patricio
Louisiana black bear Ursus americanus luteolus |Historic in Aransas Threatened | Threatened
Mexican treefrog Smilisca baudinii Kenedy — Threatened
. Migrant in Aransas, Brooks,
Northern Aplomado Falco femora."s Jim Wells, Kenedy, Kleberg, Endangered | Endangered
Falcon septentrionalis -
Nueces, San Patricio
¥orthern Beardless- Camptostoma imberbe Brooks, Kenedy, Kleberg — Threatened
yrannulet
Northern cat-eyed snake Leptodeira septentrionalis Brooks, Kenedy, Kleberg — Threatened

septentrionalis
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Common Name

Scientific Name

County for which
Species is Listed

Federal
Status

State Status

Ocelot

Leopardus pardalis

Aransas, Bee, Brooks, Duval,
Jim Wells, Kenedy, Kleberg,
Live Oak, McMullen, Nueces,
San Patricio

Endangered

Endangered

Opossum pipefish

Microphis brachyurus

Aransas, Kenedy, Kleberg,
Nueces, San Patricio

Threatened

Piping Plover

Charadrius melodus

Migrant in Aransas, Kenedy,
Kleberg, Nueces, San Patricio

Threatened

Threatened

Red wolf

Canis rufus

Historic in Aransas, Bee, Jim
Wells, Kenedy, Kleberg, Live
Oak, McMullen, Nueces, San
Patricio

Endangered

Endangered

Reddish Egret

Egretta rufescens

Aransas, Kenedy, Kleberg,
Nueces, San Patricio

Threatened

Reticulate collared lizard

Crotaphytus reticulatus

Duval, Jim Wells, Live Oak,
McMullen Counties

Threatened

Rose-throated Becard

Pachyramphus aglaiae

Kenedy

Threatened

Sheep frog

Hypopachus variolosus

Aransas, Bee, Brooks, Duval,
Jim Wells, Kenedy, Kleberg,
Live Oak, Nueces, San Patricio

Threatened

Slender rushpea

Hoffmannseggia tenella

Kleberg, Nueces

Endangered

Endangered

Smalltooth Sawfish

Pristis pectinata

Aransas, Kenedy, Kleberg,
Nueces, San Patricio

Endangered

Endangered

Sooty Tern

Sterna fuscata

Aransas, Kenedy, Kleberg,
Nueces, San Patricio

Threatened

South Texas ambrosia

Ambrosia cheiranthifolia

Jim Wells, Kleberg, Nueces

Endangered

Endangered

South Texas siren

Siren sp.1

Jim Wells, Kenedy, Kleberg,
San Patricio

Threatened

Southern yellow bat

Lasiurus ega

Brooks, Kenedy, Kleberg,
Nueces, San Patricio

Threatened

Texas Botteri’'s Sparrow

Aimophila botterii texana

Brooks, Duval, Jim Wells,
Kenedy, Kleberg, Nueces

Threatened

Texas horned lizard

Phrynosoma cornutum

Aransas, Bee, Brooks, Duval,
Jim Wells, Kenedy, Kleberg,
Live Oak, McMullen, Nueces,
San Patricio

Threatened

Texas indigo snake

Drymarchon melanurus
erebennus

Bee, Brooks, Duval, Jim Wells,
Kenedy, Kleberg, Live Oak ,
McMullen, Nueces, San
Patricio

Threatened

Texas scarlet snake

Cemophora coccinea lineri

Aransas, Brooks, Jim Wells,
Kenedy, Kleberg, Nueces, San
Patricio

Threatened

Texas tortoise

Gopherus berlandieri

Aransas, Bee, Brooks, Duval,
Jim Wells, Kenedy, Kleberg,
Live Oak, McMullen, Nueces,
San Patricio

Threatened

Timber rattlesnake

Crotalus horridus

Aransas, San Patricio

Threatened

Tropical Parula

Parula pitiayumi

Kenedy

Threatened
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County for which Federal
Common Name Scientific Name Species is Listed Status State Status
Walkers’s manioc Manihot walkerae Duval Endangered | Endangered

Aransas, Kenedy, Kleberg,

Nueces, San Patricio Endangered | Endangered

West Indian manatee Trichechus manatus

Aransas, Bee, Duval, Jim
White-faced lbis Plegadis chihi Wells, Kenedy, Kleberg, Live — Threatened
Oak, Nueces, San Patricio

Aransas, Bee, Brooks, Duval,
