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CHAPTER 5: EVALUATION AND RECOMMENDATION OF WATER
MANAGEMENT STRATEGIES

Water management strategies (WMSs) were identified and evaluated for the 2021 South Central Texas
Regional Water Plan (SCTRWP). The following chapter includes a description of the process to identify
WNMSs, evaluate potentially feasible WMS, and select recommended WMS to meet future needs. More
specifically, Section 5.1 describes the process to identify potentially feasible WMSs and includes brief
descriptions of each potentially feasible WMS. Section 5.2 provides detailed evaluations of each
potentially feasible WMS. Section 5.3 describes the recommended WMSs for each water user group
(WUG) with identified needs during the planning horizon, and Section 5.4 describes the recommended
WMSs for each wholesale water provider (WWP). Section 5.5 includes water conservation
recommendations.

5.1 POTENTIALLY FEASIBLE WATER MANAGEMENT STRATEGIES

As part of Task 4B, the South Central Texas Regional Water Planning Group (SCTRWPG) prepared a
Technical Memorandum to the Texas Water Development Board (TWDB) dated September 7, 2018. The
Technical Memorandum included a documented process by which the South Central Texas Region
(Region L) identified potentially feasible WMS.

The following process for identification of potentially feasible WMSs was adopted by the SCTRWPG at
the November 3, 2017, Regional Water Planning Group public meeting:

1. SCTRWPG recognizes that the 2021 SCTRWP is an update of the 2016 SCTRWP:

a. Updated population and municipal water demand projections are based on the
data from the State Demographer’s Office.

b. The Texas Water Development Board (TWDB) has shifted population and water
demand projections away from city-based WUGs to utility-based WUGs.

C. There are updates in the methodologies for calculating non-municipal water
demand projections.

d. The groundwater availability will incorporate the modeled available
groundwater (MAG) values from the groundwater management area (GMA)
process.

e. TWDB allows for a MAG peaking factor.

f. The Edwards Aquifer Habitat Conservation Plan (EAHCP) has been approved and

is being implemented successfully.

g. Environmental Flow Standards by the Texas Commission on Environmental
Quality (TCEQ) are defined for the river basins of the South Central Texas
Regional Planning Area.
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These changes will affect the demand projections, existing supplies, and/or new supplies
from WMSs. Hence, the SCTRWPG will be evaluating WMSs from the 2016 SCTRWP to
determine if they are still viable in the 2021 SCTRWP.

Current water planning information, including specific WMSs of interest, will be solicited
from WUGs and WWPs in summer 2018:

a. Solicitation of planning information will include a draft list of WMSs deemed
potentially feasible to meet projected needs.

b. The draft list will generally include the recommended WMSs in the 2016
SCTRWP, WMSs in local water plans, and/or other strategies perceived to be of
interest to WUGs/WWPs.

C. WUGs/WWPs will be encouraged to classify each WMS on its draft list as

recommended, alternative, or rejected.

Considering information responsive to the solicitation and information from required
technical evaluations, lists of potentially feasible WMSs will be prepared and comments
received beginning with the August 2018 meeting of the SCTRWPG. Additional
information may follow in subsequent SCTRWPG meetings.

Additional WMSs may be brought forth to the SCTRWP, so long as the WMS is presented
to the SCTRWPG by the May 2019 SCTRWPG meeting.

The SCTRWPG will use the “Minimum Standards for Water Management Strategies,”
“Designation of Recommended and Alternative Strategies,” and “Establishment of
Management Supply” guiding principles in the development of the regional water plan
(RWP).

Iltem No. 5 of the above-process identifies three guiding principles for use in the development of the
SCTRWP. The above-referenced guiding principles are provided, as follows (refer to Chapter 8 for more
information about the guiding principles and their development):

PRINCIPLE VII MINIMUM STANDARDS FOR WATER MANAGEMENT STRATEGIES

Adopted: November 2, 2017

For a proposed strategy to be designated by the SCTRWPG as a water management strategy in
the regional water plan, the proposed strategy must:

a.

b.

supply water, reduce water demands, or otherwise satisfy one or more identified needs;

include an evaluation and description consistent with standards used by the SCTRWPG
and its technical consultants as required by TWDB Rules;

satisfy all relevant requirements established by the TWDB, including environmental flow
standards;

identify one or more entities, with sufficient ability and willingness to implement the
strategy, as being the strategy’s sponsor(s);
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e. identify all entities, as reasonably possible, who own any existing or planned
infrastructure or existing permit that could be affected by the proposed strategy as
being strategy participants; and

f. identify groundwater conservation districts or TCEQ with jurisdiction over the proposed
strategy.

PRINCIPLE VIl RECOMMENDED WATER MANAGEMENT STRATEGIES
Adopted: November 2, 2017

The SCTRWPG strives to develop an regional water plan that recommends water management
strategies sufficient to supply water to all identified needs projected in the planning horizon for
the region.

The SCTRWPG prefers designating water management strategies as recommended or
alternative using a consensus approach while respecting the strategy sponsor(s)’ wishes.

Prior to designating any water management strategies as recommended, the SCTRWPG will
review the water management strategies to evaluate costs and environmental sensitivity of
each water management strategy per TWDB Rules.

PRINCIPLE IX MANAGEMENT SUPPLY
Adopted: November 2, 2017

The cumulative supply of the recommended water management strategies may include an
amount of supply in excess of the amount needed to meet regional needs as considered
necessary by the SCTRWPG to allow for such things as uncertainty associated with long-term
planning, problems with project implementation, changing weather conditions, flexibility of
sponsors in choosing projects to implement, and changes in project viability.

Identified Needs without a Recommended Water Management Strategy

For water needs that are not satisfied by recommended water management strategies, the
SCTRWPG will provide a narrative explaining why the need is not satisfied.

Alternative Strategies in the Regional Water Plan

The SCTRWPG will include alternative water management strategies that sponsors wish to have
identified as alternatives to one or more of their recommended water management strategies.

Conceptual Approaches (Water Management Strategies Needing Further Study) in the Regional
Water Plan

The SCTRWPG will acknowledge conceptual and innovative approaches to developing water
supplies, reducing water demand, and increasing efficiency of supplying water as may be
proposed by others, but need further study. (SCTRWPG Guiding Principles, 2017, p. 28 — 30.)

Using the process described above, 33 potentially feasible WMS were identified (Table 5.1-1). On
January 23, 2020, the SCTRWPG selected all 33 of the potentially feasible WMS to be considered as
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recommended WMSs; no alternative WMS were selected by the SCTRWPG for the 2021 SCTRWP. Table
5.1-1 identifies the potentially feasible and recommended WMSs.

Table 5.1-1 Potentially Feasible and Recommended Water Management Strategies

FOR BRIEF FOR DETAILED

POTENTIALLY FEASIBLE AND RECOMMENDED DESCRIPTION, EVALUATION,

WATER MANAGEMENT STRATEGIES SEE SECTION: SEE SECTION:
Advanced Water Conservation 5.1.1 5.2.1
Drought Management 5.1.2 5.2.2
Edwards Transfers 5.1.3 5.2.3
Local Groundwater 5.1.4 524
Local Groundwater Conversions 5.1.5 5.2.5
Surface Water Rights 5.1.6 5.2.6
Balancing Storage 5.1.7 5.2.7
Facilities Expansion 5.1.8 5.2.8
Recycled Water Strategies 5.1.9 5.2.9
San Antonio Water System (SAWS) Expanded Local 5.1.10 5.2.10

Carrizo Project

SAWS Expanded Brackish Groundwater Project 5.1.11 5.2.11
Alliance Regional Water Authority 5.1.12 5.2.12

(ARWA)/Guadalupe-Blanco River Authority (GBRA)
Project (Phase 1)

ARWA Project (Phase 2) 5.1.13 5.2.13
ARWA Project (Phase 3) 5.1.14 5.2.14
GBRA Mid-Basin Project (Phase 2) 5.1.15 5.2.15
GBRA Lower Basin Storage 5.1.16 5.2.16
GBRA Lower Basin New Appropriation 5.1.17 5.2.17
GBRA Victoria County Steam-Electric Project 5.1.18 5.2.18
Canyon Regional Water Authority (CRWA) Wells 5.1.19 5.2.19
Ranch (Phase 3)

CRWA Siesta Project 5.1.20 5.2.20
CRWA Brackish Carrizo-Wilcox Project 5.1.21 5.2.21
Cibolo Valley Local Government Corporation (CVLGC) 5.1.22 5.2.22
Carrizo Project

Schertz-Sequin Local Government Corporation 5.1.23 5.2.23
(SSLGC) Expanded Carrizo Project

SSLGC Expanded Brackish Wilcox Project 5.1.24 5.2.24
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FOR BRIEF FOR DETAILED
POTENTIALLY FEASIBLE AND RECOMMENDED DESCRIPTION, EVALUATION,
WATER MANAGEMENT STRATEGIES SEE SECTION: SEE SECTION:
New Braunfels Utilities (NBU) ASR 5.1.25 5.2.25
NBU Trinity Well Field Expansion 5.1.26 5.2.26
City of Victoria ASR 5.1.27 5.2.27
City of Victoria Groundwater-Surface Water Exchange 5.1.28 5.2.28
SS Water Supply Corporation (WSC) Brackish Carrizo- 5.1.29 5.2.29
Wilcox Project
Martindale Alluvial Well 5.1.30 5.2.30
Maxwell WSC Trinity Well 5.1.31 5.2.31
County Line Special Utility District (SUD) Trinity Well 5.1.32 5.2.32
Field
County Line SUD Brackish Edwards Project 5.1.33 5.2.33

Consideration of Other Potentially-Feasible WMS

A well field project for the City of Kenedy was initially identified and explored as a potentially feasible
WMS. However, the City of Kenedy’s well field project was not developed to a level where it could be
appropriately evaluated for inclusion as a potentially feasible WMS, in accordance with the Region L
process and guiding principles. Therefore, the SCTRWPG elected not to include the City of Kenedy well
field project as a potentially feasible WMS. The City of Kenedy and their representatives were advised
that they may request an amendment to the 2021 SCTRWP to add the WMS in the future, if desired.

As indicated in Table 5.1-1, the SCTRWPG recommended inclusion of several Aquifer Storage and
Recovery (ASR) strategies and brackish groundwater desalination strategies in the 2021 SCTRWP. The
SCTRWPG includes WMSs in the RWP at the request of WUG or WWP sponsors. For the 2021 SCTRWP,
seawater desalination was not included as a recommended WMS because it was not requested for
inclusion by WUGs and the majority of needs in the region can be met by fresh water, groundwater,
brackish groundwater, reuse and conservation WMSs. There are several seawater desalination facilities
currently being planned within Texas; seawater desalination may become a feasible and cost-effective
strategy for Region L in the future.

Potential for Aquifer Storage and Recovery Projects to Meet Significant Identified Needs

In accordance with Title 31 of the Texas Administrative Code (TAC) Section 357.34(h), if a Regional
Water Planning Area (RWPA) has significant identified water needs, the Regional Water Planning Group
(RWPG) shall provide a specific assessment of the potential for Aquifer Storage and Recovery (ASR)
projects to meet those needs. At the August 1, 2019, RWPG meeting, the SCTRWPG defined the
threshold of significant water needs to be a WUG or use type with an identified need of 10,000 ac-ft/yr
or greater. WUGs or use types meeting this definition in the 2021 SCTRWP include New Braunfels, San
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Antonio Water System (SAWS), San Marcos, Victoria, Irrigation, and Mining. The following provides a
summary of the potential for ASR projects to meet significant identified water needs in Region L:

New Braunfels: To meet New Braunfels’ significant identified needs, the SCTRWPG
recommended the New Braunfels Utilities (NBU) ASR Project in the 2021 SCTRWP. An evaluation
of the NBU ASR Project can be found in Section 5.2.25.

SAWS: SAWS already has an ASR facility in operation, the H20aks Center, for which a water
treatment plant expansion is included as a recommended WMS in the 2021 SCTRWP. The WMS
evaluation for the SAWS ASR WTP expansion project can be found in Section 5.2.8.

San Marcos: A full strategy evaluation of the potential for ASR projects to meet San Marcos’
significant identified water needs was not conducted because their needs have been met
through a variety of cost-effective WMSs, including Advanced Water Conservation, ARWA/GBRA
Project (Phase 1), ARWA Project (Phase 2), and potable and non-potable reuse. Given the
location and aquifer characteristics in the area, an ASR project could potentially be developed to
meet additional needs for San Marcos in the future.

Victoria: To meet Victoria’s significant identified needs, the SCTRWPG recommended the City of
Victoria ASR Project in the 2021 SCTRWP. An evaluation of the Victoria ASR Project can be found
in Section 5.2.27.

Irrigation and Mining: A full strategy evaluation of ASR was not conducted for Irrigation or
Mining in Region L because implementation of ASR may be considered cost-prohibitive
compared to the cost of surface water and/or groundwater projects.

The following subsections provide brief descriptions of each of the potentially feasible and
recommended WMSs included in the 2021 SCTRWP. Descriptions include the dependable (firm) water
supply during drought and an estimated annual unit cost (in September 2018 dollars) for water at full
operating capacity during the debt service period (if applicable). Evaluations for each of these
potentially feasible WMSs can be found in Section 5.2.

5.1.1 Advanced Water Conservation

The goal of this WMS is to increase water conservation for irrigation, municipal, industrial, steam-
electric, and mining use types and thereby reduce freshwater use within the planning area. The general
methods to accomplish this objective are as follows:

Reduce per capita water use in the municipal water use category;

Recycle and reuse water and substitute reclaimed water (treated municipal and industrial
wastewater) for use in some industries, steam-electric power generation, and mining; and

Improve irrigation efficiencies to reduce the quantity of water use in agriculture per acre
irrigated.

Best management practices (BMPs) for water conservation are included in this advanced water
conservation WMS. In addition, the WMS includes estimates of potential water conservation demand
reductions and associated costs of water conservation for municipal WUGs. A variety of conservation
measures are recommended as described in the Water Conservation Advisory Council (WCAC) BMP
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Guide,! any combination of which can be used to meet the specific goals for a municipality or utility.
Planned additional municipal water conservation focused on these BMPs could effectively increase
supply through demand reduction in the South Central Texas Region by 167,148 acre-feet per year
(acft/yr) in the year 2070, with unit costs ranging from $600 per acft/yr to $770 per acft/yr.

Subsection 5.2.1 includes a detailed discussion of this WMS, including implementation decades and
demand reduction volumes for each sponsor. Section 5.5 includes the SCTRWPG’s recommendations
regarding water conservation.

5.1.2 Drought Management

Drought management is the periodic activation of approved drought contingency plans resulting in
short-term demand reduction and/or restriction. This reduction in demand is then considered a “supply”
source. Using this approach, an entity may make the conscious decision not to develop firm water
supplies greater than or equal to projected water demands with the understanding that demands will
have to be reduced or go unmet during times of drought. Using this rationale, an economic impact of
not meeting projected water demands can be estimated and compared with the costs of other
potentially feasible WMSs in terms of annual unit costs. This WMS is considered for implementation in
the 2020 decade.

On October 3, 2019, the TWDB released the Drought Management Costing Tool to estimate economic
impacts of the water volumes reduced by implementation of drought management strategies for the
2021 RWP. As described in the TWDB provided Drought Management Costing Tool User Manual, “the
primary purpose of the tool is to provide WUG level costs and the expected household level residential
water savings associated with policy-imposed restrictions or reduction on residential water use.” The
SCTRWPG selected a total demand reduction of 5 percent water use reduction scenarios for WUGs that
exhibited needs in the 2020 decade. Using the Drought Management Costing Tool, the 5 percent yield
for applicable WUGs was 2,225 acft/yr and annual costs were $174,556 in 2020. While SAWS does not
have a need in 2020, the utility has chosen to implement WUG-specific drought reduction targets for
each decade during the planning horizon, resulting in a 2070 demand reduction of 56,588 acft/yr at a
total annual cost of $20,258,504. Including SAWS, the 2020 yield for this WMS is expected to be 14,176
acft/yr.

Subsection 5.2.2 includes a detailed discussion of this WMS.

5.1.3 Edwards Transfers

The Edwards Aquifer Authority (EAA) was created in 1993 by Senate Bill (SB) 1477 of the 73rd Texas
Legislature. This bill, which is typically called The Edwards Aquifer Authority Act (The Act), has been
amended many times in subsequent legislative sessions. Requirements of the EAA pursuant to The Act
include the following:

Issuing permits for all non-exempt wells;

Limiting permitted withdrawals to 572,000 acft/yr; and

1 "Best Management Practices for Municipal Water Users." Texas Water Development Board. Austin, Texas. May 2019.
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Enforcing water management practices, procedures, and methods to ensure that the continuous
minimum springflows of the Comal Springs and the San Marcos Springs are maintained to
protect endangered and threatened species to the extent required by federal law.

Since the EAA began to issue initial regular permits (IRPs) for wells, there have been numerous transfers
of the water rights associated with these permits among interested parties. Subject to requirements in
The Act and EAA rules related to the base and unrestricted portions of water rights associated with
irrigated agriculture, many historical transfers have been from irrigation to municipal use. The Edwards
Transfers WMS in the 2021 SCTRWP focuses on the future of such irrigation to municipal transfers.

The EAA has issued IRPs for municipal, industrial, and irrigation water use totaling 571,600 acft/yr.
However, MAG for the aquifer is 264,906 acft/yr in all decades, according to what would be available in
a drought scenario under full implementation of the EAHCP. Considering full implementation of the
EAHCP, the 2070 firm volume from the Edwards Transfers WMS is 5,906 acft/yr, with an assumed
annual unit cost of $1,242 per acft.

Subsection 5.2.3 includes a detailed discussion of this WMS, including implementation decades and
volumes for each sponsor.

5.1.4 Local Groundwater

The local groundwater WMS involves the phased development or expansion of well fields in the Carrizo-
Wilcox, Trinity, Gulf Coast, Leona Gravel, and Yegua-Jackson aquifers for the purposes of meeting local
needs. Local groundwater is the recommended WMS for 17 municipal WUGs and four non-municipal
WUGs. Many WUGs in Region L commonly use local aquifers for their supply. Where local groundwater
supplies are available, there is generally a preference for groundwater as a source because it is (1)
readily available at different locations within a distribution system, (2) relatively inexpensive, and (3)
often requires minimal treatment compared to surface water. Planned implementation of this strategy
provides new dependable supplies totaling 28,240 acft/yr in 2070, and estimated unit costs ranging
from $54/acft/yr to $1,317/acft/yr.

Subsection 5.2.4 includes a detailed discussion of this WMS, including implementation decades and
volumes for each sponsor.

5.1.5 Local Groundwater Conversions

The local groundwater conversions WMS is intended to be used by WUGs where another WMS would
be the primary recommended strategy (i.e., local groundwater WMS) to meet their needs but there is
no groundwater availability because of existing permits and limited MAG estimates. This strategy
includes purchasing and/or leasing existing irrigation or mining groundwater permits and changing the
type of use to municipal use. The local groundwater conversions are intended to be used within the
same county and between willing sellers and willing buyers.

For the 2021 SCTRWP, Karnes City was identified to use local groundwater conversions as a WMS.

Subsection 5.2.5 includes a detailed discussion of this recommended WMS, including implementation
decades and volumes for each sponsor.
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5.1.6  Surface Water Rights

The surface water rights WMS is included to explicitly recognize that use of water supplies made
available under existing water rights by lease or purchase agreements between willing buyers and
willing sellers is an activity consistent with the 2021 SCTRWP. The additions of diversion points or types
and places of use for existing surface water rights are also activities consistent with the 2021 RWP; if
necessary, authorizations are obtained pursuant to TCEQ rules and applicable law.

Subsection 5.2.6 includes a detailed discussion of this recommended WMS.

5.1.7 Balancing Storage

The WMSs included in the 2021 SCTRWP are sized and scheduled to meet seasonal and daily variations
of demand, but without storage, some current and proposed supplies may not be fully reliable during
extended droughts. The balancing storage WMS involves implementing ASR and/or surface storage
facilities.

The balancing storage WMS is recommended to explicitly recognize that storage is needed for the
following:

Firm up supplies from run-of-river diversions or interruptible groundwater sources; and

Ensure that supplies delivered through long distance conveyance facilities are available to meet
daily and seasonal demands.

The addition of balancing storage on the surface or underground is consistent with the 2021 SCTRWP as
long as necessary authorizations are obtained pursuant to the TCEQ and/or groundwater conservation
district (GCD) rules and applicable law.

Subsection 5.2.7 includes a detailed discussion of this recommended WMS.

5.1.8 Facilities Expansion

Several WUGs are interested in projects to expand major components of their existing infrastructure
(facilities) so they can continue to provide a safe and reliable water supply to their customers during the
planning period beginning in the 2020 decade. These facilities expansions are independent of any
potential WMSs to acquire a new water supply and, instead, are intended to address expected future
improvements to the water system, such as the installation of new water transmission facilities or
additional water treatment. Additionally, these facilities expansions could include new transmission
facilities designated to move water from multiple WMSs throughout an area.

The facilities expansions WMS allows WUGs and WWPs to better utilize their existing supplies and
facilitate the implementation of new supplies from other WMSs. The WMS includes 11 facilities
expansion projects for eight entities. The capacities of the expansion projects range from 2,200 acft/yr
to 84,100 acft/yr, with corresponding annual costs of $12,994,000 and $113,039,000, respectively.

Subsection 5.2.8 includes a detailed discussion of this recommended WMS, including implementation
decades and volumes for each sponsor.
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5.1.9 Recycled Water Strategies

Recycled water programs are defined as projects that utilize treated wastewater effluent as a
replacement for water supply, reducing the overall demand for fresh water supply. Recycled water
typically involves a capital project connecting the treatment plant discharge facilities to an individual
area that has a relatively high, localized use that can be met with non-potable water. Examples most
frequently include the irrigation of golf courses and other public lands and specific industries or
industrial use areas. Few entities, if any, would be capable of utilizing their entire effluent capacity for
recycled water at present; long term, it is likely that increased pressure on water supplies will result in
increased emphasis on recycled water. Downstream needs, both water rights and environmental
instream uses, would have to be met. Any remaining flows after these needs are met could potentially
be utilized. Virtually any water supply entity with a wastewater treatment plant could pursue a recycled
water alternative, provided that downstream water rights do not have a claim for the entire return flow.

All possible recycled water projects considered for implementation within Region L are classified as
reuse projects. Recycled water quality and system design requirements are regulated by TCEQ by 30 TAC
§210. TCEQ allows two types of recycled water as defined by the use of the water and the required
water quality:

Type 1 — Public or food crops generally can come in contact with recycled water; and
Type 2 — Public or food crops cannot come in contact with recycled water.

Trends across the country indicate that criteria for unrestricted recycled water will likely tend to become
more stringent over time. The water quality required for Type 1 recycled water is more stringent with
lower requirements for oxygen demand (biochemical oxygen demand [BODs] or carbonaceous
biochemical oxygen demand [CBODs]), turbidity, and fecal coliform levels.

The required improvements to implement a recycled water program would be expected to vary
considerably between entities according to the upgrades required both in treatment and distribution.
Therefore, cost estimates received from participating entities were used when available.

Subsection 5.2.9 includes a detailed discussion of this recommended WMS, including implementation
decades and volumes for each sponsor.

5.1.10 SAWS Expanded Local Carrizo

SAWS currently produces approximately 9,900 acft/yr of groundwater from the local Carrizo Aquifer,
located on the SAWS H,0aks Center property in southern Bexar County; it is north/northeast of its ASR
well field. As part of the SAWS Expanded Local Carrizo Project, the current well field will be expanded to
produce an additional 21,000 acft/yr of water from 11 wells constructed in three phases (includes two
contingency wells) beginning in the 2040 decade. Raw water from the wells will be delivered to the
H,Oaks Water Treatment Plant (WTP) for treatment and then be delivered to the SAWS distribution
system through either the existing east side integration pipeline or the new west side integration
pipeline. The cost of water is estimated to be $120/acft/yr. It is noted that the 2017 SAWS Water
Management Plan estimates the unit cost for the SAWS Expanded Local Carrizo Project to be

$690 acft/yr, which includes the ASR program costs and H,Oaks WTP expansion. For purposes of the
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2021 SCTRWHP, the costs associated with the H,0aks WTP expansion for the ASR program are included in
the facilities expansion WMS (refer to Subsection 5.2.8). As such, the costs presented for the SAWS
Expanded Local Carrizo Project WMS are for the groundwater well field expansion only.

Subsection 5.2.10 includes a detailed discussion of this recommended WMS.

5.1.11 SAWS Expanded Brackish Groundwater Project

SAWS currently owns and operates a Carrizo-Wilcox brackish groundwater desalination project in Bexar
County (Phase 1). This WMS evaluation includes SAWS'’ plans to expand its Carrizo-Wilcox Aquifer
brackish groundwater project into Wilson County through four additional phases (Phase 2 through 5).
Phases 2 and 3 are planned to be implemented in the 2040 decade and Phase 4 and 5 in the 2060
decade. The approximate locations of the well fields were provided by SAWS and selected primarily on
the basis of favorable well yields and water quality, with consideration of available property. This
strategy includes treatment of the raw water at a desalination WTP near the H,Oaks Center. The treated
water would be pumped with water recovered from the nearby ASR well field to the SAWS distribution
system through SAWS integration pipelines. Concentrate will be disposed of via deep well injection in
Wilson County near the existing SAWS brackish concentrate injection wells.

When complete, the SAWS Expanded Brackish Groundwater Project (Phases 2 through 5) will produce
approximately 62.6 million gallons per day (mgd) (70,160 acft/yr) of additional potable water, with a
unit cost of $1,403/acft/yr in 2060.

Subsection 5.2.11 includes a detailed discussion of this recommended WMS.

5.1.12 ARWA/GBRA Project (Phase 1)

The ARWA and GBRA Phase 1 WMS includes the development of approximately 30,000 acft/yr
groundwater supply from the Carrizo-Wilcox Aquifer in Gonzales and Caldwell counties, with
approximately 15,000 acft/yr allocated to ARWA and approximately 15,000 acft/yr allocated to GBRA.
This WMS is a joint project between ARWA and GBRA, which seeks to implement Phase 1 of ARWA'’s
Carrizo groundwater project and Phase 1 of GBRA’s Mid-Basin Water Supply Project beginning in the
2020 decade. By working together, the two entities are seeking to achieve capital and operational costs
savings from economies of scale and to avoid unnecessary construction of additional pipelines.

The planned facilities for Phase 1 include well fields for both ARWA and GBRA from the Carrizo-Wilcox
Aquifer, a WTP, a booster pump station, two elevated storage tanks, a high service pump station
expansion and associated ground storage tank in San Marcos, and approximately 85 miles of pipelines.
For ARWA the annual cost is $1,430 per acft, and for GBRA the annual cost is $721 per acft.

Subsection 5.2.12 includes a detailed discussion of this recommended WMS.

5.1.13 ARWA Project (Phase 2)

ARWA plans to develop a new well field that would provide 21,000 acft/yr of water supply for ARWA
beginning in the 2040 decade. The ARWA Project (Phase 2) would expand upon a joint project with
GBRA entitled the ARWA/GBRA Project (Phase 1) (refer to Subsection 5.2.12 for details on the WMS

5.1-11



South Central Texas Regional Water Planning Group

evaluation). Both Phase 1 and Phase 2 include development of raw groundwater supply from the
Carrizo-Wilcox Aquifer in Caldwell County.

Planned facilities for Phase 2 include a new well field for ARWA from the Carrizo-Wilcox Aquifer to
increase groundwater supply, a 28 mgd expansion to the Phase 1 WTP, an expansion to increase the
capacity of the booster pump station that was implemented in Phase 1, two 10 million gallon ground
storage tanks at the expanded booster pump station, and supplementary delivery volumes to the ARWA
delivery points. An additional 48 inch diameter pipeline parallel to the Phase 1 pipeline to the booster
station is also planned for Phase 2. The implementation is planned for 2040. This option produces
potable water at an estimated annual cost of $635 per acft.

Subsection 5.2.13 includes a detailed discussion of this recommended WMS.

5.1.14 ARWA Project (Phase 3)

ARWA plans to develop a direct potable reuse WTP that would provide approximately 5,494 acft/yr of
water supply for ARWA beginning in the 2060 decade. Phase 3 includes advanced treatment of
wastewater effluent for direct potable reuse and construction of new pipelines for delivery of treated
water and disposal of blended effluent concentrate. Planned facilities will be located within Caldwell and
Hays counties. The ARWA Project (Phase 3) would expand upon the two prior projects: the joint project
with the GBRA called the ARWA/GBRA Project (Phase 1) (refer to Subsection 5.2.12 for a details on the
WMS evaluation) and the ARWA Project (Phase 2) (refer to Subsection 5.2.13 for a details on the WMS
evaluation). This option produces potable water at an estimated annual unit cost of $2,001 per acft per
year. The annual cost is estimated to be $11,171,000 per year.

Subsection 5.2.14 includes a detailed discussion of this recommended WMS.

5.1.15 GBRA Mid-Basin Project (Phase 2)

The GBRA Mid-Basin Project (Phase 2) WMS would divert surface water from the Guadalupe River near
the City of Gonzales to a new WTP for delivery to GBRA customers, with excess treated water injected
into a new ASR well field beginning in the 2030 decade. The WTP and ASR well field will be located
northwest of the City of Gonzales, and pipelines would be constructed to deliver treated water to
customers. The total finished water pipeline route length is 75 miles, paralleling existing right-of-way for
nearly 55 miles. The project is expected to have a firm yield of 27,000 acft/yr. The annual cost is
estimated to be $40,281,000 per year, and the annual unit cost of additional firm supply is
approximately $1,492/acft per year.

Subsection 5.2.15 includes a detailed discussion of this recommended WMS.

5.1.16 GBRA Lower Basin Storage Project

The GBRA and Dow Chemical Company (Dow), individually and collectively, own surface water rights in
the lower Guadalupe-San Antonio River Basin (the GBRA/Dow Water Rights) authorizing diversions from
the run-of-river flow of the Guadalupe River totaling 172,501 acft/yr. To firm up the run-of-river supplies
of water available under the GBRA/Dow Water Rights, a 12,763 acft off-channel reservoir is considered
for implementation beginning in the 2020 decade. The estimated project firm yield is 59,780 acft/yr. The
annual cost is estimated to be $6,603,000, and the annual unit cost is estimated to be $110 per acft.
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Subsection 5.2.16 includes a detailed discussion of this recommended WMS.

5.1.17 GBRA Lower Basin New Appropriation

The GBRA Lower Basin new appropriation WMS involves a new appropriation from the Guadalupe River
in Calhoun County to divert up to 189,484 acft/yr, with up to a 500 cubic feet per second (cfs) diversion
rate (within the existing 622 cfs) and off-channel storage of up to 200,000 acre-feet (acft). The project
would use existing gravity-flow diversion facilities located immediately upstream of GBRA’s Saltwater
Barrier and Diversion Dam and a proposed 150,000 acft off-channel reservoir in Calhoun County. The
diversions and storage will serve municipal and industrial water users in GBRA’s 10 county statutory
district and are the subject of Application No. 12482 for surface water rights pending before the TCEQ.
The firm supply from this strategy, with a 150,000 acft off-channel reservoir, is 40,500 acft/yr available
at a unit cost of $658/acft/yr for raw water at the reservoir. This WMS is planned for implementation in
the 2030 decade.

Subsection 5.2.17 includes a detailed discussion of this recommended WMS.

5.1.18 GBRA Victoria County Steam-Electric Project

The GBRA Victoria County Steam-Electric Project involves the development of a reliable supply of
cooling water to serve a future power plant in Victoria County. Approximately 23,925 acft/yr of water
from the Lower Basin new appropriation WMS (refer to Subsection 5.2.17 for the WMS evaluation)
would be diverted from the GBRA Main Canal and delivered to steam-electric users in Victoria County.
Annual costs are estimated to be $13,196,000. This option produces potable water at an estimated
annual cost of $552 per acft. This WMS is planned for implementation in the 2030 decade.

Subsection 5.2.18 includes a detailed discussion of this recommended WMS.

5.1.19 CRWA Wells Ranch (Phase 3)

CRWA is planning to expand its existing Wells Ranch Project to provide an additional 3,500 acft/yr in
2020, increasing to 7,000 acft/yr by 2030. The project includes 6 to 11 new wells made up of a
combination of Carrizo Aquifer wells and Wilcox Aquifer wells. Raw water from the wells would be
delivered to the CRWA Wells Ranch WTP, which will require expansion, for treatment and disinfection
before the water is delivered to the CRWA distribution system. The proposed wells are to be
constructed in a new well field in Guadalupe County.

For the Wells Ranch Phase 3 Project, groundwater production and well spacing in the Carrizo-Wilcox
Aquifer are regulated by the Guadalupe County Groundwater Conservation District. In November 2016,
GMA-13 established the desired future condition (DFC) for the Carrizo-Wilcox, Queen City, and Sparta
aquifers. Using the approved DFC, TWDB determined that the MAG for 2070 in the Carrizo-Wilcox
Aquifer is 47,833 acft/yr for Guadalupe County.

Annual costs are estimated to be $9,308,000. This option produces potable water at an estimated
annual cost of $1,330 per acft.

Subsection 5.2.19 includes a detailed discussion of this recommended WMS.
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5.1.20 CRWA Siesta Project

The CRWA Siesta Project includes diversions from Cibolo Creek in Wilson County under existing and
amended water rights along with treated effluent from wastewater treatment facilities operated by the
San Antonio River Authority (SARA), Cibolo Creek Municipal Authority (CCMA), the City of Marion,
and/or Green Valley SUD. Should treated effluent from wastewater treatment facilities not be available,
the project could include brackish groundwater as an alternate backup source. The CRWA Siesta Project
involves the acquisition/lease of additional water rights and the amendment of surface water right

CA No. 19-1155 presently held by CRWA in order to increase authorized diversions from Cibolo Creek by
CRWA from 42 acft/yr to 5,042 acft/yr. The firm yield of the CRWA Siesta Project at the Siesta Cattle
Company site is to be available to the CRWA members via the existing CRWA Mid-Cities Pipeline. The
annual cost for the CRWA Siesta Project is $12,456,000, yielding a unit cost of water of $2,470 per
acft/yr. This WMS project is planned for implementation in the 2060 decade.

Subsection 5.2.20 includes a detailed discussion of this recommended WMS.

5.1.21 CRWA Brackish Carrizo-Wilcox Project

The CRWA Brackish Carrizo-Wilcox Project includes developing a brackish groundwater supply from the
Carrizo-Wilcox Aquifer in Guadalupe and Wilson counties for members of CRWA with service areas in
Bexar, Guadalupe, and Wilson counties. The project is designed to produce an annual water supply of
14,700 acft/yr (13.1 mgd) with a peak demand of 17.1 mgd beginning in 2030. The well fields are
planned for northern Wilson County and southern Guadalupe County, along Highway 123. The WTP and
site of concentrate disposal will be in the vicinity of the well fields. Treated water will be transferred to
the existing Liessner Booster Station for distribution to participating water utilities.

This WMS builds on a preliminary assessment of potential brackish groundwater supplies from the
Carrizo-Wilcox Aquifer in a target area that is generally a 10 to 20 mile wide band that is south of
Interstate 10 and between Loop 410 and Seguin. Planned facilities for the CRWA Brackish Carrizo-Wilcox
Project include two new well fields from the Carrizo-Wilcox Aquifer in Wilson and Guadalupe counties;
wells, pumps, and collector pipelines; a 17.1 mgd WTP with desalination; a 12 mile treated water
transmission pipeline, pump stations, and one ground storage tank; and five injection wells for disposal
of desalination concentrate. The annual cost is estimated to be $23,451,000, and the annual unit cost is
estimated to be $1,595 per acft.

Subsection 5.2.21 includes a detailed discussion of this recommended WMS.

5.1.22 CVLGC Carrizo Project

The CVLGC comprises the cities of Schertz and Cibolo. CVLGC is considering a Carrizo-Wilcox Aquifer well
field project in Wilson County. The general location of the planned well field is north of US 87 and east
of Stockdale. Land use and groundwater availability were taken into consideration for selection of the
well field. The project will supply 10,000 acft/yr of treated water to the partnering entities beginning in
the 2030 decade.
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The Carrizo-Wilcox Aquifer is one of four major aquifers in the South Central Texas Water Planning
Region. Overall, the water quality of the Carrizo-Wilcox Aquifer is suitable for use as a water supply,
except for elevated concentrations of iron and manganese in many areas.

The planned well field is in the confined part of the Carrizo-Wilcox Aquifer and is located approximately
7 miles downdip of the outcrop. According to available hydrogeologic information, wells in this area
would be capable of producing more than 2,000 gallons per minute (gpm) and would range in depth
from 1,000 to 1,500 ft deep. The target aquifer is the Carrizo Sand instead of the Wilcox Group for water
quality and depth considerations. The annual cost is estimated at $12,302,000, and the annual unit cost
of additional firm supply is approximately $1,230/acft.

Subsection 5.2.22 includes a detailed discussion of this recommended WMS.

5.1.23 SSLGC Expanded Carrizo Project

The Schertz-Seguin Water Supply Project, owned and operated by SSLGC, currently holds permits to
pump 19,362 acft/yr of groundwater from the Carrizo Aquifer in western Gonzales County at its existing
Carrizo well field. For this proposed WMS, SSLGC plans to expand into a new well field in Guadalupe
County, which will provide a supply of 6,000 acft/yr beginning in the 2020 decade. SSLGC has obtained a
permit for 4,035 acft/yr from the Carrizo Aquifer in southeastern Guadalupe County, and a permit for
1,290 acft/yr from the Wilcox Aquifer in southeastern Guadalupe County. SSLGC needs to obtain
additional permits for 675 acft/yr.

The SSLGC Expanded Carrizo Project will be located in a new well field in southeastern Guadalupe
County on lands owned or leased by SSLGC. After treatment at a new WTP, water will be transported via
a shared pipeline between SSLGC and CVLGC, which will run parallel to SSLGC’s existing transmission
pipeline. The primary recipients of the water are the cities of Schertz and Seguin. SSLGC also provides
some water to the cities of Selma, Universal City, Springs Hill WSC, and SAWS. The annual cost is
estimated at $7,239,000, and the annual unit cost of additional firm supply is about $1,207/acft.

Subsection 5.2.23 includes a detailed discussion of this recommended WMS.

5.1.24 SSLGC Expanded Brackish Wilcox Project

SSLGC is planning an expansion of its well field in the brackish Wilcox Aquifer in Gonzales County. The
expansion consists of seven new wells, each with a peak flow capacity of 800 gpm. The brackish Wilcox
well field will provide a total of 5,000 acft/yr of supply beginning in the 2040 decade.

Raw water from the Wilcox has a total dissolved solids (TDS) of approximately 1,500 mg/L. Currently at
the Gonzales well field, SSLGC has a permit for 19,363 acft/yr of water from the Carrizo, which has a TDS
of approximately 300 mg/L. SSLGC will blend the raw Carrizo water with the raw brackish Wilcox water
and treat the blended water at the existing WTP. The current WTP is to be expanded from 35 mgd to

40 mgd to handle the new capacity from the Gonzales well field. The treated yield will be transferred to
the distribution system via the existing SSLGC pipeline.

The proposed wells are in the confined part of the Wilcox Aquifer and are approximately 12 miles
downdip of the outcrop. Hydrogeologic maps of the aquifer in this area suggest that wells would be
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capable of producing in excess of 800 gpm and would range in depth from 1,800 to 2,400 feet. The
annual cost is estimated at $3,316,000, and the annual unit cost of additional firm supply is about
$663/acft.

Subsection 5.2.24 includes a detailed discussion of this recommended WMS.

5.1.25 NBU ASR Project

NBU has plans to firm up its existing water supply with the addition of an ASR project (utilizing dual-
purpose wells) to its water system. NBU’s ASR strategy is designed to accomplish the following:

Provide a long-term supply during drought-of-record (DOR);

Create an opportunity to increase utilization of existing permits, which postpones acquisition of
new water supplies;

Defer construction of a second WTP;

Meet seasonal demands when restrictions are imposed;
Meet demands at the ends of the distribution system;
Provide an emergency supply;

Minimize construction of new facilities;

Provide for efficient use of existing distribution system; and
Minimize environmental impacts.

Like any ASR project, the purpose is to store water during times of plentiful water supply and to recover
the water during times of water shortage. NBU’s ASR project was designed to consider both the short-
term and long-term time frames. For the short-term or annual cycle, water is stored during winter and
spring and recovered during the summer. For the long-term or multi-year cycle, water is stored over
several years or even decades to provide emergency supply during a major drought.

The project will consist of up to 10 dual-purpose wells for recharge and recovery. Each of the wells is
anticipated to have a recovery capacity of about 694 gpm and a recharge capacity of about 347 gpm.
The project will increase NBU’s firm supply incrementally by 10,818 acft/yr beginning in the 2020
decade. The stored water volume of water within the aquifer will be 7,000 acft with an additional

7,000 acft buffer zone volume that would remain in the aquifer, resulting in a target storage volume of
14,000 acft. The NBU ASR project is designed to work in conjunction with the surface WTP expansion,
which is designed to provide increased capacity to treat water for storage in the ASR project. The annual
cost is estimated at $5,001,000, and the annual unit cost of additional firm supply is about $462/acft.

Subsection 5.2.25 includes a more detailed discussion of this recommended WMS.

5.1.26 NBU Trinity Well Field Expansion

Beginning in the 2030 decade, NBU plans to expand upon the existing Trinity well field. The project
includes drilling additional groundwater wells, expansion of the existing membrane treatment facility,
and addition of a new ground storage tank and a new pump station to connect to the existing NBU
distribution system. The project will expand the well field from four wells to eight wells and increase the
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supply of the Trinity well field by 3,360 acft/yr. For purposes of this WMS, it is assumed that four wells
are feasible and that each well has a peak capacity of 1.0 mgd and a depth of 620 feet.

An assessment of groundwater availability consists of calculating a water balance of the Trinity Aquifer
in Comal County between the supply, as determined by from the MAG, and the estimated demands
from current users. The MAG for the Trinity Aquifer in Comal County is 43,768 acft/yr for 2020 through
2070. As shown, the annual costs, including debt service, operation and maintenance (O&M), power,
and groundwater leases, are estimated to be $2,303,000. This option produces potable water at an
estimated annual cost of $685/acft.

Subsection 5.2.26 includes a more detailed discussion of this recommended WMS.

5.1.27 City of Victoria ASR Project

Through most of its history, the City of Victoria (Victoria) relied on locally available groundwater supplies
withdrawn from the Gulf Coast Aquifer. To support continued growth, limit drawdowns in aquifer levels,
and maintain water quality, Victoria obtained a new surface water appropriation (P#5466) in the 1990s,
authorizing diversions from the Guadalupe River. Subject to the senior water rights of others and special
conditions requiring streamflow passage for environmental protection, however, supplies available
under P#5466 are severely limited during drought. Since the 1990s, Victoria obtained six additional
surface water rights senior in priority to P#5466 from willing sellers.

Victoria plans to firm up its existing water supply with the addition of an ASR project to its water system.
The Victoria ASR WMS involves conducting the necessary studies and testing to obtain the TCEQ permits
needed to allow for aquifer storage, acquisition of necessary well injection, drilling, and production
permits, and installation of appurtenant facilities, thereby enhancing the firm surface water supply
available to Victoria. The six surface water rights held by Victoria total 27,007 acft/yr. When fully
developed, the ASR project is anticipated to include 15 new wells that are each capable of recovering at
a rate of approximately 1,600 gpm and recharging at a rate of approximately 800 gpm to have an ASR
firm supply of 7,900 acft/yr beginning in the 2020 decade. The annual cost is estimated at $3,042,000,
and the annual unit cost of additional firm supply is about $385/acft.

Subsection 5.2.27 includes a detailed discussion of this recommended WMS.

5.1.28 City of Victoria Groundwater/Surface Water Exchange

Historically, the Victoria has relied primarily on locally available groundwater supplies withdrawn from
the Gulf Coast Aquifer. To support continued growth, limit drawdowns in aquifer levels, and maintain
water quality, Victoria obtained a surface water appropriation (P#5466) in the 1990s authorizing
diversions of up to 20,000 acft/yr from the Guadalupe River. Subject to the senior water rights of others
and special conditions requiring inflow passage for environmental protection, however, supplies
available under P#5466 are severely limited during drought. Since the 1990s, Victoria has obtained six
additional surface water rights senior in priority to P#5466 and totaling 7,007 acft/yr from willing sellers.
Each of these rights has been amended to allow diversions for municipal uses at the same location as
P#5466. Two of these water rights, totaling 4,939 acft/yr, include provisions for offset of surface water
diversions with discharged groundwater during drought. This groundwater offset effectively firms up
these previously interruptible surface water rights.
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The Victoria groundwater/surface water exchange WMS involves the potential amendment of additional
Victoria surface water rights to authorize groundwater offset, thereby enhancing the firm surface water
supply available to Victoria. Victoria has up to 22,068 acft/yr in additional surface water rights that could
potentially be amended to authorize groundwater offset during a drought beginning in the 2020 decade.
Physical groundwater production capacity (27,081 acft/yr) slightly exceeds authorized surface water
diversions on an annual basis. Production capacity authorized by the Victoria County GCD for the listed
wells, however, is limited to 8,544 acft/yr. A cost estimate is not provided for this WMS because the
physical facilities and surface water and groundwater permits are already in place.

Subsection 5.2.28 includes a detailed discussion of this recommended WMS.

5.1.29 Brackish Wilcox Groundwater for SS WSC

The Brackish Wilcox groundwater for SS WSC WMS was a recommended WMS in the 2016 SCTRWP. It
includes development of a 1,120 acft/yr brackish groundwater supply from the Carrizo-Wilcox Aquifer in
Wilson County to meet the needs of SS WSC. It is designed to produce an average annual water supply
of 1.0 mgd and a peak demand of 2.0 mgd beginning in the 2060 decade. The facilities include Carrizo-
Wilcox Aquifer wells to provide a brackish groundwater supply, WTP for pretreatment and desalination,
delivery of treated water to the existing distribution system, and concentrate disposal to a deep
injection well.

Groundwater production and well spacing in the Carrizo-Wilcox Aquifer are regulated by the Evergreen
Underground Water Conservation District. In November 2016, GMA-13 established the DFC for the
Carrizo-Wilcox, Queen City, and Sparta aquifers. Using the approved DFC, TWDB determined that the
MAG for 2070 in the Carrizo-Wilcox Aquifer is 111,093 acft/yr for Wilson County. The annual costs,
including debt service, O&M, power, and groundwater leases, are estimated to be $3,260,000. This
option produces potable water at an estimated cost of $2,911 per acft per yr.

Subsection 5.2.29 includes a detailed discussion of this recommended WMS.

5.1.30 Martindale Alluvial Well

Martindale WSC plans to add a well in the quaternary alluvium near the San Marcos River. This project is
projected for the 2030 decade and will have a firm yield of 240 acft/yr. The new source of water for
Martindale WSC will be delivered to the existing WTP across the San Marcos River. The annual cost is
estimated to be $111,000, and the annual unit cost of additional firm supply is about $463/acft.

Subsection 5.2.30 includes a detailed discussion of this recommended WMS.

5.1.31 Maxwell WSC Trinity Well Field

Maxwell WSC plans to add a well in the Trinity Aquifer in the 2040 decade that will develop a firm supply
of 230 acft/yr. The new source of water for Maxwell WSC will be treated via brackish water treatment at
the well field and delivered to the existing distribution system via a new 16 inch pipeline that will
replace the existing infrastructure.

The project is anticipated to consist of one new well in the Trinity Aquifer with a pumping capacity of
approximately 250 gpm. In this region of the Trinity Aquifer, the depth of the well is expected to be
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approximately 1,200 feet, and the water is anticipated to have a TDS concentration of approximately
2,000 mg/L. Most of the wells in the proposed well field area are completed in the overlying Edwards
Aquifer, and therefore, little data exist on the deeper Trinity Aquifer. Any potential project in the area
should include test well drilling and evaluation to determine aquifer characteristics and water quality in
the vicinity of the planned Trinity Aquifer wells. The project lies within the purview of the Barton Springs
Edwards Aquifer Conservation District. The annual cost is estimated to be $980,000 per year, and the
annual unit cost of additional firm supply is about $4,261 acft/yr.

Subsection 5.2.31 includes a detailed discussion of this recommended WMS.

5.1.32 County Line SUD Trinity Well Field

The County Line SUD plans to add a well field in the Trinity Aquifer as a new source of water. The project
will be delivered to its system in a phased approach. Phase 1 is projected for the 2050 decade, and
Phase 2 is projected for the 2060 for a total project firm yield of 740 acft/yr. Both phases are included
and evaluated as part of this WMS.

The project will consist of three wells: two wells in Phase 1 and one well in Phase 2, each with an
estimated pumping capacity of 350 gpm. In this downdip region of the Trinity Aquifer, the well depth is
expected to be approximately 1,200 feet, and have a TDS concentration of 1,000 mg/L. This area is near
the edge of the Trinity Aquifer system, and there are limited wells in the area; therefore, test hole
drilling and evaluation is recommended prior to well installation to determine site-specific aquifer
properties and water quality. The estimated project costs for: Phase 1 are $10,552,000 (Table 5.2.32-3)
and for Phase 2 are $1,217,000. Costs assume cost sharing of relevant co-located facilities with the
County Line SUD Brackish Edwards Project WMS (refer to Subsection 5.1.33).

Subsection 5.2.32 includes a detailed discussion of this recommended WMS.

5.1.33 County Line SUD Brackish Edwards Project

County Line SUD plans to add wells in the brackish portion of the Edwards Aquifer in a three-phased
approach. Phases 1, 2, and 3 are projected for the 2050, 2060, and 2070 decades, respectively. The total
project firm yield of the three phases is 1,500 acft/yr. All three phases are included and evaluated as
part of this WMS. A new desalination WTP will be included to treat the brackish Edwards Aquifer water.
This area is close to the transition zone of the Edwards Aquifer where water quality changes from fresh
to brackish, and there are limited wells in the area; therefore, test hole drilling and evaluation is
recommended prior to well installation to determine site-specific aquifer properties and water quality.
Estimated project costs for Phase 1 are $11,185,000 and for Phases 2 and 3 are each $1,217,000. Costs
assume cost sharing of relevant co-located facilities with the County Line SUD Trinity Well Field WMS
(refer to Subsection 5.1.32).

Subsection 5.2.33 includes a more detailed discussion of this recommended WMS.
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5.2 WATER MANAGEMENT STRATEGY EVALUATIONS

Each potentially feasible WMS was evaluated on the basis of net quantity of water, reliability, financial
costs, and environmental factors, which includes environmental and cultural considerations.
Environmental considerations also includes impacts to agricultural resources.

Subsections in Chapter 5.2 include detailed evaluations for each of the potentially feasible WMSs.
Quantitative reporting of these evaluations are included in Chapter 6.1: Cumulative Effects of Regional
Water Plan Implementation and Consistency with Long-Term Protection of the State’s Water,
Agricultural, and Natural Resources.

The following provides information and methodologies used in this plan to evaluate the WMSs.

Net Quantity of Water

Analyses of yields were performed under drought conditions. Firm yields were determined by taking
into account Senate Bill 3 environmental flow standards adopted in 30 TAC §298 and other
recommended WMSs to ensure that no WMSs relied on the same water availability volume or rendered
multiple WMSs mutually exclusive.

Surface Water

Future availability associated with surface water WMSs were based on the firm yield and firm diversion
using TCEQ-approved WAMs (Run 3). WAM Run 3 assumes full exercise of existing surface water rights
and zero effluent discharges unless specifically required by a surface water right. This method reflects
conditions under which an associated permit application would be evaluated. Region L was granted a
variance by TWDB to use the Flow Regime Application Tool (FRAT) in conjunction with the TCEQ-
approved WAM s to evaluate environmental flows for new surface water WMSs (Refer to Appendix 3-A
for more information regarding hydrologic assumptions).

Groundwater

Firm yield associated with new groundwater WMSs in the Carrizo-Wilcox, Trinity, Gulf Coast, and other
minor aquifers were determined in accordance with Modeled Available Groundwater (MAG) estimates,
as calculated by the TWDB on or before June 1, 2018. Where potentially feasible WMSs are
contemplated that require new permits but allocated groundwater plus the WMS exceeds the MAG,
then firm supplies within the MAG are shown, and supplemental groundwater may be obtained under
existing permits through the Local Groundwater Conversions WMS.

Water Loss

Anticipated strategy water losses are taken into account and reported for each WMS type. For some
WMSs, the percent water loss was calculated and the information is included in each WMS evaluation.
The following provides a summary of anticipated strategy water losses.

Conservation: Water conservation strategies are assumed to have no associated water losses. In
some instances, projects are intended to decrease the water loss for existing infrastructure.
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Drought Management: Drought management strategies are assumed to have no associated
water losses.

Edwards Transfers: Strategies involving transfers of water rights are assumed to have no
additional water losses associated with the use of existing infrastructure.

Local Groundwater Conversions: Strategies involving type conversions of groundwater permits
are assumed to have no additional water losses associated with the use of existing
infrastructure.

Surface Water Rights: Strategies involving transfers of water rights are assumed to have no
additional water losses associated with the use of existing infrastructure.

Balancing Storage: Recommended and alternative surface water strategies such as new
reservoirs have water losses associated with evaporation. ASR reduces the water losses
associated with evaporation from a reservoir, but there can be water losses due to recovery
efficiency from the aquifer. Migration rates vary depending on the aquifer used for storage, and
impacts will depend on how long the stored water remains in the aquifer. Recovery efficiency
will have some impacts on water volume but should have negligible impacts on the firm yield
volumes.

Facilities Expansion: Facilities expansion or new infrastructure such as pump stations and
transmission pipelines are assumed to have negligible water losses.

Direct Reuse: Direct reuse or recycled water strategies are assumed to have minimal water
losses.

Indirect Reuse: Indirect reuse that includes obtaining a bed and banks permit is assumed to have
minimal losses since the yield already incorporates any water lost due to transportation,
evaporation, seepage, and channel or other associated carriage losses.

New or Expanded Groundwater Development: Groundwater expansion strategies that assume
additional yield from existing infrastructure have no additional water losses associated with
them. Groundwater expansion, development, and importation strategies that require new
infrastructure are assumed to have negligible water losses.

Direct Potable Reuse using Reverse Osmosis: Reuse strategies using RO have losses associated
with treatment technologies and disposal of brine concentrate. Each Direct Potable Reuse WMS
has a calculated percent water loss indicated in the WMS evaluation.

Aquifer Storage and Recovery: ASR strategies have losses due to recovery efficiency from the
aquifer. Each WMS has a calculated percent water loss.

Off-channel Reservoirs: Surface water strategies that include new OCR have water losses
associated with evaporation. If water is transmitted via open channel canals, there are also
water losses associated with evaporation.

Brackish Groundwater Desalination: Brackish groundwater desalination strategies include water
loss associated with desalination treatment technologies and disposal of brine concentrate.
Each brackish groundwater desalination WMS has a calculated percent water loss indicated in
the WMS evaluation.
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Reliability

Reliability is an assessment of the availability of the specified water quantity to the user over time. If the
guantity of water is available to the user all the time, then the strategy has a high reliability. If the
guantity of water is contingent on other factors, reliability will be lower. The SCTRWPG developed a
reliability evaluation matrix (Table 5.2 -1) that was used in conjunction with other implementation
considerations to quantify the reliability of WMSs. Each WMS evaluation includes an assessment of
reliability.

Table 5.2 -1 Reliability Evaluation Matrix

SCORE RELIABILITY

1 Low

2 Low to Medium
3 Medium

4 Medium to High
5 High

Financial Costs

Financial costs were evaluated using the Unified Costing Model developed by the TWDB. Capital costs,
debt service, annual O&M costs, and unit costs of water are shown in the 2021 SCTRWP in September
2018 dollars. Costs do not include distribution of water within a WUG after treatment.

For the Drought Management WMS (Refer to Section 5.2.2), the costs were evaluated using the TWDB
Drought Management Tool, which estimates the economic costs of foregone water use.

Environmental Considerations

Environmental considerations were evaluated for each potentially feasible WMS based on information
provided by sponsors, available published information, maps and recent aerial photography, including
available geographic information system (GIS) shapefiles. The project locations shown on maps in this
chapter are conceptual in nature and are not meant to represent actual locations of facilities. Siting of
facilities are subject to studies, designs, engineering, and/or contract negotiations to be determined by
the project’s sponsor later. Therefore, as projects enter the detailed design phases, it should be noted
that potential environmental impacts identified in this analysis could be avoided or reduced through
such approaches as facility layout or alignment adjustments, changes in construction methods, and
construction timing.

Data were obtained from various environmental sources and compiled into a GIS using ArcGIS software.
Environmental datasets were overlaid on defined conceptual project boundaries or alignments for each
WMS to determine potential project effects on (1) vegetation and land use; (2) aquatic resources; (3)
impacts to agricultural resources; and (3) threatened, endangered species of concern. Data were
obtained from the following sources:

5.2-3



South Central Texas Regional Water Planning Group

Aerial photography: ESRI ArcGIS Online Basemap Map Services and Google Earth;
U.S. Geological Survey (USGS) 7.5 minute topographic quadrangle maps;

Barnes, V. E. 1983, Project Director. Geologic Atlas of Texas. University of Texas Bureau of
Economic Geology;

U.S. Fish and Wildlife Service (USFWS) Critical Habitat maps and county threatened and
endangered species lists;

U.S. Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS): Soil Data
Mart, Web Soil Survey and PLANTS Database;

Texas Parks and Wildlife Department (TPWD) Ecological Mapping System of Texas (EMST)
vegetation mapping;

TPWD county species list and Texas Natural Diversity Database;

USFWS National Wetland Inventory (NWI) Maps;

USGS National Hydrography Dataset (NHD) Maps; and

Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRM).

The TPWD county species lists were updated on March 30, 2020, which was after the SCTRWPG
performed evaluations of WMS and after the Initially Prepared Plan (IPP) was submitted to the TWDB
and made available for public review. The evaluations of impacts to threatened and endangered species
and species of greatest conservation need (SGCN) included in this regional water plan were based on the
TPWD county species lists available at the time of WMS evaluation. Project implementation would
require independent review of impacts to threatened and endangered species and SGCN as part of the
regulatory permitting for the project. Most updates in the TPWD county species lists reflected additions,
deletions, or revisions of SGCN. Revisions to state-listed species included updates to freshwater mussels
to reflect taxonomic revisions and updates to the status of black-capped vireo and bald eagle, which are
no longer considered endangered or threatened.

Invasive Species

While not specifically evaluated in the WMS, it is worth noting that aquatic ecosystems and water
projects in Region L are at significant risk of impacts from aquatic exotic species, particularly the invasive
zebra mussel (Dreissena polymorpha). The zebra mussel is native to Eurasia and made its way North
America around 1988, when it was first detected in Lake Saint Claire, Michigan. This species is a
broadcast spawner with potential to attach itself on many surfaces in lakes and rivers, including boats,
anchors, docks, and machinery. The microscopic larval stage (called veligers) is easily transported in
bilge water, ballast water, live wells, and other methods of moving water overland from infested areas
to other waterways.! Once thought to be thermally limited to cold water, the species appears to adapt

1 Churchill, C.J. and S. Baldys. 2012. USGS zebra mussel monitoring program for North Texas— Fact sheet 2012-3077. Prepared
for U.S. Department of Interior and U.S. Geological Survey. Available online at: https://pubs.usgs.gov/fs/2012/3077/pdf/fs2012-
3077.pdf. Accessed August 2020
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quickly, and it is unclear whether there will be any limit to the southern limit of their range expansion in
North America.?

The zebra mussel is a filter feeder with propensity for reaching extremely high densities, with proven
ability to clarify water of infested waterways and negatively impact native species by effectively
removing plankton at the base of the food chain.? Zebra mussels create millions of dollars in damage per
year to hydroelectric powerplants and water-processing infrastructure, with an estimated price tag of
$3.1 billion from 1991-2001. Zebra mussels may also create taste and odor issues in the affected
waterbody.* A large zebra mussel die-off in Austin Water tunnels created a foul smell coming from
Austin area taps in February 2019 -- despite the water being safe to drink, residents were hesitant to do
so because of the foul smell.®

The zebra mussel was confirmed within Lake Texoma in April 2009 and has since spread south to other
parts of Texas. The species was first detected in Lake Belton in 2013 and has continued its steady
progression south. Texas Parks and Wildlife Department (TPWD) indicates 21 Texas lakes are classified
as infested (established, reproducing populations); including Canyon Lake in Comal County.® TPWD
currently identifies zebra mussel positive lakes (adults or larvae are detected) at nine locations, including
Lakes Dunlap, McQueeney, and Placid in Guadalupe County. TPWD maintains a regularly updated
webpage with map showing lakes with positive zebra mussel identifications and maps, located at
https://tpwd.texas.gov/huntwild/wild/species/exotic/zebramusselmap.phtml.

A more recent invasive species in Region L, the apple snail (Pomacea sp.) is a large (up to 15cm), aquatic
gastropod originally from Argentina. Apple snails were first documented in Texas in 1990 and have
primarily remained in the southeastern part of the state, mostly around Houston.” However, 105 apple
snails and many egg sacs were discovered when the San Antonio River was drained along the River Walk
at the end of October 2019.2 This may represent a significant range expansion for the species within
Texas. The apple snails lay bright pink egg masses above the waterline, which is often the first indication
a waterbody is infested. A female can lay eggs every 5-14 days and these eggs will actually drown if
submerged (TID 2019).°

Apple snails are voracious predators of aquatic plants and may reach significant densities, thereby
stripping the local ecosystem of plant life. Additionally, apple snails are known to carry rat lungworm

20lson, J., J.J. Robertson, T.M. Swannack, R.F. McMahon, W.H. Nowlin, and A.N. Schwalb. 2018. Dispersal of zebra mussels,
Dreissena polymorpha, downstream of an invaded reservoir. Aquatic Invasions, 13(2): 199-209.

3 |bid.

4Churchill and Baldys. 2012.

5Prendergast, M. 2019. “Austin Water confirms that smell was dead zebra mussels.” KXAN. Austin, Texas. Published February 8,
2019.

6Texas Parks and Wildlife Department (TPWD). 2020. The zebra mussel threat— Updated July 2020. Available online at:
https://tpwd.texas.gov/huntwild/wild/species/exotic/zebramusselmap.phtml. Accessed August 2020.

7 Texas Invasive Species Institute (TISI). 2014. Apple snail— Pomacea maculata. Available online at:
http://www.tsusinvasives.org/home/database/pomacea-maculata Accessed August 2020.

8 Patton, M.C. 2020. “Texans encouraged to report sighting of giant apple snails. KSAT. San Antonio, Texas. Published May 19,
2020.

9 Texas Invasives Database (TID). 2019. Pomacea maculate— Apple snail. Available online at:
https://www.texasinvasives.org/animal database/detail.php?symbol=15 Accessed August 2020.
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(Angiostongylus cantonensis), a parasite that infects humans and other mammals.'® Severe infections
from the parasite may cause eosinophilic meningitis and scar the brain.

Other aquatic invasive species of concern include tilapia (Oreochromis aurea) and sailfin catfish
(Pterygoplichthys disjunctivus). These non-native invasive species can compete with native species for
food items and disrupt habitat for native species.

Cultural Resources

Cultural resources were evaluated for each potentially feasible WMS using a cultural resources records
review and statistical analysis to estimate the probability of a WMS project area containing cultural
resources. The Texas Archeological Sites Atlas (Atlas) was the primary source for the records review as it
provides information on the nature and location of previously recorded cultural resources sites,
locations of National Register of Historic Places (NRHP) districts and properties, sites designated as State
Antiquities Landmarks, Official Texas Historical Markers, Recorded Texas Historic Landmarks, linear
historic features, and cemeteries. The Atlas was reviewed for defined conceptual project boundaries or
alignments for each WMS by an archaeologist to determine if any known archaeological or historic sites
were recorded within or immediately adjacent to the conceptual project areas.

Potential impacts to cultural resource sites were modeled using a modified maximum entropy statistical
analysis. The model assigns highest scores to locales that possess or have a statistically greater
likelihood of containing intact archaeological deposits based on recorded archaeological site attributes.
These areas were defined by their proximity to natural water sources, such as streams, and typically
included a 150 meter buffer on either side of the feature to capture areas of potentially high
archaeological site probability. Intermediate probability scores were assigned to areas having a slightly
elevated probability for containing archaeological deposits but are not typically associated with soil
and/or stratigraphic integrity (e.g., slopes, uplands, or evident disturbance). Intermediate probability
areas also include identified buildings, roads, or trails that have a potential to be historical in age
identified during the review of historical aerials and topographic maps of the area. These features
include a 50 meter buffer to capture areas of potential moderate probability. Lowest probability scores
were defined as locales where archaeological resources are likely absent or have low probability to be
present based on recorded datasets (e.g., uplands, evident disturbance, or very recent alluvial
floodplains).

Results of the cultural resource statistical analyses were collated to generate baseline cultural resource
assessment scores. These scores were then modified based on the number and types of known cultural
resources identified during the above process. The following variables determined the modifier value
added to the baseline cultural resources assessment score for each occurrence: NRHP-listed/eligible
cultural resources sites/cemeteries received a +5 modifier; NRHP-undetermined cultural resource sites
received a +2.5 modifier; potential historic-age structures/unclassified linear features/historical markers
received a +1 modifier; NRHP-ineligible site received a +5 modifier. The frequency of cultural resource
sites combined with the project alignment’s mean archaeological probability generated the final cultural
resource assessment scores presented for each WMS. When viewed as a series, a higher cultural

10 1bid.
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resource assessment score indicates greater archaeological probability for known and unknown cultural
resources sites to be within the project area. As the WMS boundaries remain in the conceptual stage,
more precise evaluation requires the project footprint to be fully defined.
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5.2.1 Advanced Water Conservation

5.2.1.1 Description of Water Management Strategy

Water conservation measures are defined as practices, techniques, programs, and technologies that will
protect water resources, reduce consumption of water, reduce the loss or waste of water, or improve
the efficiency in the use of water so that a water supply is made available for future or alternative uses.
Water conservation is typically a non-capital intensive alternative that water supply entities can and
should pursue. The goal of this WMS is to increase water conservation and thereby reduce freshwater
use within the South Central Texas Region. The general methods to accomplish this objective are to (1)
reduce per capita water use in the municipal water use category; (2) recycle and reuse water and
substitute reclaimed water (treated municipal and industrial wastewater) for use in some industries,
steam-electric power generation, and mining; and (3) improve irrigation efficiencies to reduce the
guantity of water use in agriculture per acre irrigated. Because irrigation demand reduction volumes and
costs associated with those reductions cannot be quantified precisely, volumes and costs are entered as
zero values for the purposes of the RWP.

BMPs for water conservation are also included in this WMS evaluation®. In addition, the WMS includes
estimates of potential water conservation demand reductions and associated costs of water
conservation for municipal WUGs. This WMS is considered for implementation beginning in the 2020
decade.

Municipal Water Conservation

For regional water planning purposes, municipal water use is defined as residential and commercial
water use. Municipal water supply is used primarily for drinking, sanitation, cleaning, cooling, fire
protection, and landscape watering for residential, commercial, and institutional establishments. Such
water is supplied by both public and private utilities and, in areas not served by water utilities, is
supplied by individual households. A key parameter of municipal water use within a typical city or water
service area is the number of gallons used per person per day (per capita water use). The objective of
municipal water conservation programs is to reduce the per capita water use parameter without
adversely affecting the quality of life of the people involved. This can be achieved through the following:

Use of low flow plumbing fixtures (e.g., toilets, shower heads, and faucets that are designed for
low quantities of flow per unit of use);

The selection and use of more efficient water-using appliances (e.g., clothes washers and
dishwashers);

Modifying and/or installing lawn and landscaping systems to use grass and plants that require
less water;

Repair of plumbing and water-using appliances to reduce leaks; and

Modification of personal behavior that controls the use of plumbing fixtures, appliances, and
lawn watering methods.

1 Water Conservation Implementation Task Force. Report to the 79th Legislature, Texas Water Development
Board, Special Report. Austin, Texas. November 2004.
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Expected water-efficiency savings are incorporated into the current TWDB municipal water demand
projections (See Chapter 2) and include estimated or anticipated savings due to state and federal
specifications for fixture and appliance design. The savings projected by the TWDB includes complete
replacement of existing plumbing fixtures to water-efficient fixtures by the year 2045. The projections
also assume that all new construction includes water-efficient plumbing fixtures.

The 1991 State Water Efficient Plumbing Act established minimum standards for plumbing fixtures sold
in Texas. The standards for new plumbing fixtures, as specified by the State Water Efficient Plumbing Act
and updated by the TCEQ, are shown in Table 5.2.1-1. The TCEQ has established rules requiring the
labeling of both plumbing fixtures and water-using appliances sold in Texas. The labels must specify the
rates of flow for plumbing fixtures and lawn sprinklers, and the amounts of water used per cycle for
clothes washers and dishwashers.

Table 5.2.1-1 Standards for Plumbing Fixtures?

Toilets* 1.28 gallons per flush

Shower Heads 2.50 gpm at 80 pounds per square inch (psi)
Urinals 0.50 gallons per flush

Faucet Aerators 2.20 gpm at 60 psi

Drinking Water Fountains  Self-closing valve

*HB 2667 of the 81st Texas Legislature, 2009.

The TWDB has estimated that new plumbing fixtures in dwellings, offices, and public places will be a
reduction in per capita water use of approximately 20 GPCD, in comparison to what would have
occurred with previous generations of plumbing fixtures®. The estimated water conservation effect of 20
GPCD was obtained using data found in Table 5.2.1-2.

Table 5.2.1-2 Water Conservation Potentials of Low Flow Plumbing Fixtures

WATER SAVINGS

PLUMBING FIXTURE (GPCD)
Toilets and Showerheads 16.0
Additional Savings (High Efficiency Toilet)* 1.63

Faucet Aerators — 2.2 gpm

Urinals — 1.0 gpm

o N
w o

Total 20.03 (~20 GPCD)

2 Title 30, Texas Administrative Code, (30 TAC) Section 290.252; 30 TAC, Chapter 290, Subchapter G; and Texas Health and
Safety Code 372.

3 "Water Conservation Impacts on Per Capita Water Use." Water Planning Information, Texas Water Development Board.
Austin, Texas, 1992.
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WATER SAVINGS

PLUMBING FIXTURE (GPCD)

* TWDB, 2013.

In 2001, the Texas Legislature amended the Texas Water Code to require RWPGs to consider water
conservation and drought management measures for each WUG with a need (projected water
shortage). Beginning in 2004, the Water Conservation Implementation Task Force initially provided a
BMP guide for use by RWPGs*. In 2007, the Task Force was succeeded by the Water Conservation
Advisory Council (WCAC), enacted by the 80th Texas Legislature with the passage of SB 3 and HB 4. The
council's primary roles include monitoring trends in water conservation implementation and
technologies for potential inclusion as BMPs. Since its inception, WCAC has continually worked with
TWDB and TCEQ to update the "Best Management Practices Guide."

A variety of conservation measures are recommended as described in the WCAC BMP Guide®, any
combination of which can be used to meet the specific goals for a municipality or utility. Conservation
can be achieved using a variety of strategies, including the following:
Conservation Analysis and Planning
Conservation Coordinator
Cost-Effectiveness Analysis
Water Survey for Single-Family and Multi-Family Customers
Customer Characterization
Financial
Water Conservation Pricing
Wholesale Agency Assistance Programs
System Operations
Metering of all New Connections and Retrofitting of Existing Connections
System Water Audit and Water Loss
Landscaping
Athletic Field Conservation
Golf Course Conservation
Landscape Irrigation Conservation and Incentives
Park Conservation
Residential Landscape Irrigation Evaluations

Outdoor Watering Schedule

4 Water Conservation Implementation Task Force. Report to the 79th Legislature, Texas Water Development Board, Special
Report. Austin, Texas. November 2004.
5 "Best Management Practices for Municipal Water Users." Texas Water Development Board. Austin, Texas. May 2019.
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Education and Public Awareness
Public Information
School Education
Public Outreach and Education
Partnerships with Nonprofit Organizations
Rebate, Retrofit, and Incentive Programs
Conservation Programs for Industrial, Commercial, and Institutional Accounts
Residential Clothes Washer Incentive Program
Residential Toilet Replacement Programs
Showerhead, Aerator, and Toilet Flapper Retrofit Program
Water-Wise Landscape Design and Conversion Programs
Customer Conservation Rebates
Plumbing Assistance Programs for Economically Disadvantaged Customers
Conservation Technology
New Construction Graywater
Rainwater Harvesting and Condensate Reuse®
Reuse of Reclaimed Water®
Regulatory Enforcement
Prohibition of Wasting Water
Conservation Ordinance Planning and Development
In addition to the BMP Guide, entities must submit a water conservation plan if they meet one or more
of the following conditions:’
The entity is a retail public water supplier with 3,300 or more connections;
The entity is applying to the TWDB for financial assistance of more than $500,000; or
The entity has certain surface water rights through the TCEQ.

Submitted water conservation plans must meet certain minimum requirements and be updated every
five years. The water conservation plans should include a utility profile, an evaluation of the applicant's
water and wastewater system and customer use characteristics, to identify water conservation
opportunities. The plans should also set specific and quantifiable five-year and ten-year conservation

6 While Rainwater Harvesting, Condensate Reuse, and Reuse of Reclaimed Water are included in the WCAC Municipal BMP
Guide as water conservation measures, they are not classified as water conservation measures by the TWDB for regional water

planning purposes or in DB22.
7 "Evaluation of Best Management Practices in Certain Water Conservation Plans", Biennial Report to the Texas Legislature, 85t
Legislative Session. Texas Water Development Board, 2017.
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goals for water loss programs and municipal and residential uses in GPCD with a schedule. More
information and resources to develop water conservation plans can be found on the TWDB website®.

In addition to the BMP Guide and required water conservation plans, the WCAC recommends use of a
standardized methodology to determine per capita municipal water use. A standardized methodology
would allow consistent evaluations and comparisons of water conservation measures’ effectiveness
among cities located in different climates and parts of Texas. The WCAC further recommends GPCD
targets and goals that should be considered by retail public water suppliers, as follows:

"All public water suppliers that are required to prepare and submit water conservation plans
should establish targets for water conservation, including specific goals for per capita water use
and for water loss programs using appropriate water conservation BMPs"; and

"Municipal Water Conservation Plans required by the state shall include per capita water-use
goals, with targets and goals established by an entity giving consideration to a minimum annual
reduction of one percent in total GPCD, based upon a five-year moving average, until such time
as the entity achieves a total GPCD of 140 GPCD or less."

The Texas WCAC provides information on best management practices and continuing development of
water conservation resources, expertise, and progress evaluation. More information is available on the
WCAC website at www.savetexaswater.org. The SCTRWPG considered these recommendations and
incorporated them into the Region L Advanced Water Conservation Goals (see the Advanced Water
Conservation section for a description of additional conservation goals and accompanying tables).

Anticipated per capita water use for Region L WUGSs as a result of passive water conservation is shown in
Table 5.2.1-3, which represents the effects of low flow plumbing fixtures. These per capita water uses
were used to project water demands for each municipal WUG (See Chapter 2). The table includes a list
of 139 municipal WUGs in the South Central Texas Region, arranged in order of lowest to highest per
capita water use in year 2011 (baseline). Projected per capita water use represents the anticipated
impacts of low flow plumbing fixtures for each decade from 2020 through 2070. For most WUGs,
additional GPCD savings are expected when the Advanced Water Conservation strategy goals are
applied (See Section 5.2.1.2: Available Yield for a description of Advanced Water Conservation GPCD
goals and accompanying yield or savings).

Table 5.2.1-3 Projected Per-Capita Water Use with Passive Conservation (GPCD)

PROJECTED WATER USE WITH PASSIVE

YEAR CONSERVATION (GPCD)*
2011

WATER USER GROUP COUNTY (o)} m m m m 2070
1 Randolph Air Force Base Bexar 60 60 60 60 60 60 60
2 County Line Water Supply Hays 71 62 60 60 60 60 60

Corporation (WSC)

3 Port O'Connor Municipal Utility Calhoun 79 70 66 63 62 62 61
District (MUD)

8 Texas Water Development Board, Water Conservation Plans website:
http://www.twdb.texas.gov/conservation/municipal/plans/index.asp
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Table 5.2.1-3 Projected Per-Capita Water Use with Passive Conservation (GPCD)

PROJECTED WATER USE WITH PASSIVE

YEAR CONSERVATION (GPCD)*
2011

WATER USER GROUP COUNTY (GPCD) mmmm 2070
70 66 63 62 62 61

4 Green Valley Special Utility District Guadalupe 81

(SUD)
5 Guadalupe-Blanco River Authority Calhoun 82 72 68 65 64 64 64
6 Springs Hill WSC Guadalupe 88 79 75 73 72 71 71
7 East Medina County SUD Medina 89 80 76 74 73 73 73
8 Kendall County Water Control and Kendall 94 85 81 79 78 78 77

Improvement District (WCID) 1

9 Picosa WSC Wilson 95 85 81 79 77 77 77
10 Kyle Hays 97 91 89 89 88 88 88
11 La Coste Medina 99 88 84 81 79 79 79
12 Maxwell WSC Caldwell 100 91 87 85 84 84 84
13 Medina River West WSC Medina 100 91 88 85 84 83 83
14 Kirby Bexar 102 91 87 84 83 83 83
15 Lackland Air Force Base Bexar 103 95 91 88 87 86 86
16 Benton City WSC Atascosa 104 97 94 93 92 92 92
17 Point Comfort Calhoun 104 94 89 86 85 85 85
18 Martindale WSC Caldwell 105 95 92 90 89 88 88
19 Converse Bexar 106 97 94 93 92 92 92
20 Victoria County WCID 1 Victoria 107 97 93 90 88 88 88
21 Yancey WSC Medina 108 100 97 95 94 94 94
22 Goforth SUD? Hays 109 100 97 96 95 95 95
23 Creedmoor-Maha WSC? Caldwell 110 99 94 92 91 90 90
24 County-Other, Guadalupe Guadalupe 111 104 102 100 100 100 100
25 County-Other, La Salle La Salle 111 103 100 98 97 97 97
26 Wimberley WSC Hays 111 99 96 96 96 96 96
27 County-Other, Victoria Victoria 114 104 100 97 96 96 96
28 County-Other, Wilson Wilson 114 106 103 102 101 101 101
29 Quail Creek MUD Victoria 114 104 100 97 96 95 95
30 County-Other, Caldwell Caldwell 115 106 102 100 99 100 99
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Table 5.2.1-3 Projected Per-Capita Water Use with Passive Conservation (GPCD)

PROJECTED WATER USE WITH PASSIVE

CONSERVATION (GPCD)*
WATER USER GROUP (o[0]V]\'} n's mmmm
31 County-Other, Calhoun Calhoun 115 104 100 99 99 99 99
32 County-Other, Refugio Refugio 116 106 102 99 97 97 97
33 SS WSC Wilson 116 108 105 104 103 103 103
34 County-Other, Gonzales Gonzales 118 107 102 101 101 100 101
35 County-Other, Hays? Hays 118 110 107 105 104 104 104
36 County-Other, Kendall Kendall 118 109 106 103 102 102 102
37 Canyon Lake Water Service? Comal 119 112 110 109 109 109 109
38 County-Other, Goliad Goliad 119 109 105 103 102 102 101
39 Kendall West Utility Kendall 120 111 107 105 104 104 104
40 McCoy WSC? Atascosa 120 111 107 105 104 103 103
41 Polonia WSC? Caldwell 120 111 107 105 104 104 104
42 Poteet Atascosa 121 110 106 103 102 101 101
43 Atascosa Rural WSC Bexar 122 113 110 108 108 107 107
44 Tri Community WSC Caldwell 122 113 109 107 106 106 106
45 Marion Guadalupe 123 112 108 105 104 104 104
46 County-Other, Medina Medina 124 116 112 110 109 109 109
47 County-Other, Atascosa Atascosa 125 115 110 107 106 106 106
48 County-Other, Bexar Bexar 126 118 113 110 110 109 109
49 County-Other, Frio Frio 127 115 111 111 110 110 110
50 San Antonio Water System3 Bexar 127 -- -- -- -- -- --
51 County-Other, DeWitt DeWitt 131 122 118 114 113 112 112
52 County-Other, Dimmit Dimmit 132 123 119 116 115 115 115
53 County-Other, Karnes Karnes 134 127 124 123 122 122 122
54 Port Lavaca Calhoun 135 125 121 118 116 116 116
55 Cibolo Guadalupe 136 129 127 127 127 127 127
56 East Central SUD Bexar 136 126 121 119 117 117 117
57 County-Other, Uvalde Uvalde 137 127 123 120 119 118 118
58 Elmendorf Bexar 137 129 126 125 125 124 124
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Table 5.2.1-3 Projected Per-Capita Water Use with Passive Conservation (GPCD)

PROJECTED WATER USE WITH PASSIVE

YEAR CONSERVATION (GPCD)*
2011

WATER USER GROUP COUNTY (GPCD) mmmm
59 Crystal Clear WSC Guadalupe 138 128 125 122 121 121 121
60 Lockhart Caldwell 138 128 124 122 121 121 121
61 Luling Caldwell 138 127 123 121 120 119 119
62 Devine Medina 140 131 127 123 122 121 121
63 Universal City Bexar 143 134 130 128 127 126 126
64 Seguin Guadalupe 147 137 133 131 130 129 129
65 Nixon Gonzales 148 139 135 132 131 131 131
66 San Marcos Hays 148 137 134 132 131 131 131
67 South Buda WCID 1 Hays 151 142 138 137 136 136 136
68 Big Wells Dimmit 152 142 138 135 133 132 133
69 Schertz Guadalupe 152 144 141 140 139 139 139
70 Selma Bexar 153 147 145 145 145 144 144
71 Poth Wilson 154 143 139 136 135 135 135
72 Water Services Bexar 154 144 139 136 135 135 135
73 Sunko WSC Wilson 155 145 141 139 138 138 138
74 Aqua WSC? Caldwell 156 147 143 141 140 140 140
75 Woodsboro Refugio 156 146 141 138 138 137 138
76 Oak Hills WSC Wilson 158 149 146 144 144 143 143
77 County-Other, Zavala Zavala 159 148 142 142 142 141 141
78 Seadrift Calhoun 159 149 144 141 140 140 140
79 County-Other, Comal Comal 160 151 147 144 142 142 142
80 Batesville WSC Zavala 162 152 147 144 143 143 143
81 Leon Valley Bexar 162 153 148 145 144 143 143
82 Waelder Gonzales 162 153 149 147 146 146 146
83 Charlotte Atascosa 163 152 148 146 144 144 144
84 Natalia Medina 163 153 148 145 144 144 144
85 The Oaks WSC Bexar 164 156 153 152 151 151 151
86 Carrizo Hill WSC Dimmit 166 155 151 149 148 147 147

5.2.1-8



South Central Texas Regional Water Planning Group

Table 5.2.1-3 Projected Per-Capita Water Use with Passive Conservation (GPCD)

PROJECTED WATER USE WITH PASSIVE

YEAR CONSERVATION (GPCD)*
2011

WATER USER GROUP (o[0]V]\'} n's (o)} mmmm
87 Live Oak Bexar 167 158 155 153 151 151 151
88 Yorktown DeWitt 167 157 153 149 148 148 148
89 Buda? Hays 168 160 159 158 157 157 157
90 Yoakum? DeWitt 168 159 155 151 149 149 149
91 Karnes City Karnes 177 167 163 160 158 158 158
92 Refugio Refugio 180 170 166 162 161 161 161
93 Texas State University Hays 180 170 167 166 165 165 165
94 Moore WSC Frio 182 173 170 169 167 167 167
95 Lytle Atascosa 183 173 168 166 164 164 164
96 Medina County WCID 2 Medina 186 178 174 171 170 170 170
97 Pearsall Frio 186 177 173 171 170 169 169
98 Smiley Gonzales 189 180 176 173 171 171 171
99 Goliad Goliad 190 179 175 172 171 170 171
100  Asherton Dimmit 191 180 175 174 174 174 174
101 New Braunfels Comal 191 182 179 178 177 177 176
102  El Oso WSC? Karnes 192 183 178 175 173 173 173
103 Runge Karnes 192 182 177 174 174 173 173
104 Wingert Water Systems Comal 192 178 179 179 179 179 179
105  West Medina WSC Medina 194 184 181 179 177 177 177
106  Knippa WSC Uvalde 196 186 182 179 177 177 177
107  Encinal WSC La Salle 197 187 183 180 178 178 178
108  Hondo Medina 198 189 185 183 181 181 181
109  Crystal City Zavala 199 188 184 181 180 180 180
110  Jourdanton Atascosa 199 189 184 182 181 180 180
111 La Vernia Wilson 199 189 185 183 182 182 182
112 Stockdale Wilson 199 188 183 181 180 180 180
113 Bexar County WCID 10 Bexar 201 192 188 186 185 185 184
114  Boerne Kendall 201 192 189 188 187 187 187
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Table 5.2.1-3 Projected Per-Capita Water Use with Passive Conservation (GPCD)

PROJECTED WATER USE WITH PASSIVE

YEAR CONSERVATION (GPCD)*
2011

WATER USER GROUP (o[0]V]\'} n's (o)} mmmm
115 Pleasanton Atascosa 205 195 191 188 187 187 186
116  Windmill WSC Uvalde 206 196 192 189 188 187 187
117  Falls City Karnes 209 200 196 192 191 191 191
118  Dilley Frio 220 211 207 205 203 203 203
119  Uvalde Uvalde 220 210 206 203 201 201 201
120  Floresville Wilson 223 212 208 206 205 205 205
121 Sabinal Uvalde 224 214 210 207 206 205 205
122 Gonzales Gonzales 231 221 217 214 213 213 213
123 Victoria Victoria 235 225 221 218 217 216 216
124 Air Force Village Il Inc Bexar 236 226 223 220 219 219 219
125  Fair Oaks Ranch Bexar 244 236 234 233 232 232 231
126  Cuero DeWitt 246 237 232 229 227 227 227
127 Carrizo Springs Dimmit 252 242 237 234 233 233 233
128  Gonzales County WSC Gonzales 252 243 240 237 236 236 236
129 Alamo Heights Bexar 255 244 240 237 236 236 236
130  Zavala County WCID 1 Zavala 265 255 250 247 246 246 246
131  Castroville Medina 272 263 259 255 253 253 253
132 Cotulla La Salle 289 279 274 271 270 269 269
133 Shavano Park Bexar 290 282 279 277 276 276 276
134 Loma Alta Chula Vista Water System Zavala 296 285 281 278 277 276 276
135 KT Water Development Comal 311 303 300 299 298 298 298
136  Garden Ridge Comal 323 314 311 310 309 309 309
137  Kenedy Karnes 361 351 347 343 343 342 342
138 Clear Water Estates Water System Comal 1,090 1,081 1,079 1,078 1,077 1,076 1,076
139 Fort Sam Houston Bexar 1,903 1,893 1,891 1,888 1,887 1,887 1,886
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Table 5.2.1-3 Projected Per-Capita Water Use with Passive Conservation (GPCD)

PROJECTED WATER USE WITH PASSIVE

YEAR CONSERVATION (GPCD)*
2011

WATER USER GROUP COUNTY (GPCD) mmmmm 2070

1 Passive water conservation effects are a result of low flow plumbing fixtures. Projected per capita water uses are estimated
by the TWDB and used in calculating municipal water demands for WUGs in Chapter 2.

2 WUGs are split between Region L and other regions (Regions K, P, G, and/or N). Values in the table represent Region L
portion of municipal per capita water use.

3SAWS has identified utility-specific Advanced Water Conservation goals that are described and quantified in Section 5.2.1.5
entitled, “San Antonio Water System (SAWS) Advanced Water Conservation”. Please see Table 5.2.1-12 for the GPCD as a
result of passive water conservation .

Outdoor Water Conservation

In 2018, Texas Living Waters published the "Water Conservation by the Yard: A Statewide Analysis of
Outdoor Water Savings Potential," which detailed regional and statewide projected conservation savings
using effective outdoor watering education, technology, and restrictions. According to Texas Living
Waters, effectively implementing outdoor watering restrictions can achieve much of the projected
conservation savings identified in the 2017 State Water Plan (SWP).

Texas Living Waters calculated WUG-level estimated savings potential resulting from no more than
twice per week outdoor watering restrictions for each regional water planning region. The estimated
potential savings is based on the level of effort (low and high) expended to educate and enforce outdoor
watering restrictions. For the South Central Texas Region, the potential savings percentage ranges from
3.5 percent (low effort education/enforcement) to 8.5 percent (high effort education/enforcement) of
the total municipal demand. Texas Living Waters’ research indicates that education and enforcement
have a direct impact on the effectiveness of outdoor watering restrictions. The Texas Living Waters
calculations applied to the Region L Municipal Demands identified in the 2017 SWP are detailed in Table
5.2.1-4 and Table 5.2.1-5. If no more than twice per week watering restrictions were implemented in the
South Central Texas Region with a high level of education and enforcement effort, 39,871 acft/yr could
be conserved relative to the projected 2020 municipal demands.

Table 5.2.1-4 Texas Living Waters Projected Municipal Savings From Outdoor Water Restrictions Based on
Projected Future Municipal Demands For Region L Identified in the 2017 State Water Plan

POTENTIAL WATER SAVINGS

(ACFT/YR)
2017 SWP REGION L

MUNICIPAL DEMAND LOW EFFORT HIGH EFFORT
PLANNING DECADE (ACFT/YR) (3.5 PERCENT SAVINGS) (8.5 PERCENT SAVINGS)

2016 408,966 14,314 34,762
2020 469,065 16,417 39,871
2030 526,806 18,438 44,779
2040 582,421 20,385 49,506
2050 638,594 22,351 54,280
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POTENTIAL WATER SAVINGS
(ACFT/YR)

MUNICIPAL DEMAND LOW EFFORT HIGH EFFORT
PLANNING DECADE (ACFT/YR) (3.5 PERCENT SAVINGS) (8.5 PERCENT SAVINGS)

2060 694,556 24,309 59,037

2017 SWP REGION L

2070 754,306 26,401 64,116

Table 5.2.1-5 Texas Living Waters Projected Municipal Savings as a Percentage of Region L Municipal Needs
Identified in the 2017 State Water Plan

WATER SAVINGS
2017 SWP REGION L (% OF NEEDS)

MUNICIPAL NEEDS

PLANNING DECADE (ACFT/YR) LOW EFFORT HIGH EFFORT

2020 72,636 23% 55%
2030 108,068 17% 41%
2040 148,627 14% 33%
2050 197,279 11% 28%
2060 249,846 10% 24%
2070 304,164 9% 21%

5.2.1.2 Available Yield

The purpose of the Advanced Water Conservation WMS is to evaluate the potential of additional
municipal water conservation for inclusion in the RWP, which could meet part of the projected water
needs (shortages) of each WUG for which a need (shortage) is projected. The Advanced Water
Conservation WMS for municipal WUGs of Region L is based on the above-listed BMPs, WCAC guidelines
for water-use targets and goals, as well as the quantities and costs of water conservation measures, as
reported in TWDB’s publication entitled, Quantifying the Effectiveness of Various Water Conservation
Techniques in Texas (TWDB Water Conservation Publication). ® The total yield from this WMS in 2070 is
expected to be 167,148 acft/yr, and the decade of implementation varies depending on the WUG.

Region L Advanced Water Conservation Goals
For the 2021 RWP, the SCTRWPG established the following Region L Advanced Water Conservation

goals:
Conservation is recommended for every WUG in the South Central Texas Region.

For municipal WUGs having year 2011 (baseline) water use of 140 GPCD or greater, the goal is to
reduce per capita water use by 1 percent per year until 140 GPCD is reached; after which, the

9 TWDB (2003). Quantifying the Effectiveness of Various Water Conservation Techniques in Texas; Appendix VI, Region L.
Prepared by GDS Associates.
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goal is to reduce per capita water use by 1/4 percent per year (0.25 percent per year) for the
remainder of the planning period; and

For municipal WUGs having year 2011 (baseline) water use of less than 140 GPCD, the goal is to
reduce per capita water use by 1/4 percent per year for the remainder of the planning period.

A summary of municipal WUGs’ water use and population is provided in Table 5.2.1-6. In year 2020, 66
municipal WUGs have a projected per capita water use less than 140 GPCD. These WUGSs represent
approximately 18 percent of the South Central Texas Region’s population in 2020, and are projected to
use approximately 19 percent of the Region’s municipal water. In contrast, there are 73 WUGs in the
South Central Texas Region with projected municipal per capita water use of 140 GPCD or more.

Table 5.2.1-6 South Central Texas Region Water User Groups and Municipal Per Capita Water Use

PER CAPITA NUMBER PROJECTED POPULATION MUNICIPAL WATER USE
WATER USE IN OF
2020 MUNICIPAL PERCENT PERCENT 2020 PERCENT
(GPCD) WUGS OF WUGS OF TOTAL (ACFT/YR) OF TOTAL
Less than 140 66 47.48% 527,520 17.72% 83,149 19.26%
140 and Greater 52.52% 2,450,145 82.28% 348,529 80.74%

The above Region L Advanced Water Conservation Goals were applied to WUGs in Region L and the
resulting per capita water use goals are summarized in Table 5.2.1-7. It is important to note that for
some WUGs, the low flow plumbing fixtures had a greater effect than the Region L goal. For these
WUGS, no additional water conservation is considered.

San Antonio Water System (SAWS) has chosen to develop utility-specific conservation goals, beyond
those included in the Region L Advanced Water Conservation goals described above. A description of the
Advanced Water Conservation WMS for SAWS and accompanying tables are included in Section 5.2.1.5
entitled, “San Antonio Water System (SAWS) Advanced Water Conservation”. For clarity, SAWS’
conservation values are not included in Table 5.2.1-7 since they include additional advanced water
conservation goals and meter infrastructure.

Table 5.2.1-7 Per Capita Water Use Goals for Region L WUGs, including Passive and Advanced Water
Conservation

PER CAPITA WATER USE GOALS VIA ADVANCED

YEAR WATER CONSERVATION! (GPCD)

2011
1 Randolph Air Force Base Bexar 60 60 60 60 60 60
2 County Line WSC Hays 71 62 60 60 60 60 60
3 Port O'Connor MUD Calhoun 79 70 66 63 62 62 61
4 Green Valley SUD Guadalupe 81 70 66 63 62 62 61
5 Guadalupe-Blanco River Authority Calhoun 82 72 68 65 64 64 64
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Table 5.2.1-7 Per Capita Water Use Goals for Region L WUGs, including Passive and Advanced Water
Conservation

PER CAPITA WATER USE GOALS VIA ADVANCED

WATER CONSERVATION! (GPCD)

WATER USER GROUP COUNTY mmmmm
6 Springs Hill WSC Guadalupe 88 79 75 73 72 71 71
7 East Medina County SUD Medina 89 80 76 74 73 73 73
8 Kendall County WCID 1 Kendall 94 85 81 79 78 78 77
9 Picosa WSC Wilson 95 85 81 79 77 77 77
10 Kyle Hays 97 91 89 89 88 86 84
11 La Coste Medina 99 88 84 81 79 79 79
12 Maxwell WSC Caldwell 100 91 87 85 84 84 84
13 Medina River West WSC Medina 100 91 88 85 84 83 83
14 Kirby Bexar 102 91 87 84 83 83 83
15 Lackland Air Force Base Bexar 103 95 91 88 87 86 86
16 Benton City WSC Atascosa 104 97 94 93 92 92 90
17 Point Comfort Calhoun 104 94 89 86 85 85 85
18 Martindale WSC Caldwell 105 95 92 90 89 88 88
19 Converse Bexar 106 97 94 93 92 92 91
20 Victoria County WCID 1 Victoria 107 97 93 90 88 88 88
21 Yancey WSC Medina 108 100 97 95 94 94 93
22 Goforth SUD? Hays 109 100 97 96 95 95 94
23 Creedmoor-Maha WSC? Caldwell 110 99 94 92 91 90 90
24 County-Other, Guadalupe Guadalupe 111 104 102 100 100 98 96
25 County-Other, La Salle La Salle 111 103 100 98 97 97 96
26 Wimberley WSC Hays 111 99 96 96 96 96 96
27 County-Other, Victoria Victoria 114 104 100 97 96 96 96
28 County-Other, Wilson Wilson 114 106 103 102 101 101 98
29 Quail Creek MUD Victoria 114 104 100 97 96 95 95
30 County-Other, Caldwell Caldwell 115 106 102 100 99 100 99
31 County-Other, Calhoun Calhoun 115 104 100 99 99 99 99
32 County-Other, Refugio Refugio 116 106 102 99 97 97 97
33 SS WSC Wilson 116 108 105 104 103 103 100
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Table 5.2.1-7 Per Capita Water Use Goals for Region L WUGs, including Passive and Advanced Water
Conservation

PER CAPITA WATER USE GOALS VIA ADVANCED
WATER CONSERVATION! (GPCD)

WATER USER GROUP COUNTY mmmmm
34 County-Other, Gonzales Gonzales 118 107 102 101 101 100 101
35 County-Other, Hays? Hays 118 110 107 105 104 104 102
36 County-Other, Kendall Kendall 118 109 106 103 102 102 102
37 Canyon Lake Water Service? Comal 119 112 110 109 108 105 103
38 County-Other, Goliad Goliad 119 109 105 103 102 102 101
39 Kendall West Utility Kendall 120 111 107 105 104 104 104
40 McCoy WSC? Atascosa 120 111 107 105 104 103 103
41 Polonia WSC? Caldwell 120 111 107 105 104 104 104
42 Poteet Atascosa 121 110 106 103 102 101 101
43 Atascosa Rural WSC Bexar 122 113 110 108 108 107 105
44 Tri Community WSC Caldwell 122 113 109 107 106 106 105
45 Marion Guadalupe 123 112 108 105 104 104 104
46 County-Other, Medina Medina 124 116 112 110 109 109 107
47 County-Other, Atascosa Atascosa 125 115 110 107 106 106 106
48 County-Other, Bexar Bexar 126 118 113 110 110 109 109
49 County-Other, Frio Frio 127 115 111 111 110 110 110
50 San Antonio Water System3 Bexar 127 -- -- -- -- -- --
51 County-Other, DeWitt DeWitt 131 122 118 114 113 112 112
52 County-Other, Dimmit Dimmit 132 123 119 116 115 115 114
53 County-Other, Karnes Karnes 134 127 124 123 122 119 116
54 Port Lavaca Calhoun 135 125 121 118 116 116 116
55 Cibolo Guadalupe 136 129 127 126 123 120 117
56 East Central SUD Bexar 136 126 121 119 117 117 117
57 County-Other, Uvalde Uvalde 137 127 123 120 119 118 118
58 Elmendorf Bexar 137 129 126 125 124 121 118
59 Crystal Clear WSC Guadalupe 138 128 125 122 121 121 119
60 Lockhart Caldwell 138 128 124 122 121 121 119
61 Luling Caldwell 138 127 123 121 120 119 119
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Table 5.2.1-7 Per Capita Water Use Goals for Region L WUGs, including Passive and Advanced Water
Conservation

PER CAPITA WATER USE GOALS VIA ADVANCED
WATER CONSERVATION! (GPCD)

WATER USER GROUP COUNTY mmmmm
62 Devine Medina 131 127 123 122 121 121
63 Universal City Bexar 143 134 130 128 127 124 121
64 Seguin Guadalupe 147 137 133 131 128 125 122
65 Nixon Gonzales 148 138 135 132 128 125 122
66 San Marcos Hays 148 137 134 132 128 125 122
67 South Buda WCID 1 Hays 151 139 136 132 129 126 123
68 Big Wells Dimmit 152 139 135 132 129 126 123
69 Schertz Guadalupe 152 139 135 132 129 126 123
70 Selma Bexar 153 140 136 133 130 126 123
71 Poth Wilson 154 141 136 133 130 126 123
72 Water Services Bexar 154 141 136 133 130 126 123
73 Sunko WSC Wilson 155 142 136 133 129 126 123
74 Aqua WSC? Caldwell 156 143 137 134 130 127 124
75 Woodsboro Refugio 156 143 137 134 130 127 124
76 Oak Hills WSC Wilson 158 144 137 133 130 127 124
77 County-Other, Zavala Zavala 159 145 137 134 131 128 124
78 Seadrift Calhoun 159 145 137 134 131 128 124
79 County-Other, Comal Comal 160 146 137 134 131 127 124
80 Batesville WSC Zavala 162 148 138 135 131 128 125
81 Leon Valley Bexar 162 148 138 135 131 128 125
82 Waelder Gonzales 162 148 138 135 131 128 125
83 Charlotte Atascosa 163 149 138 134 131 128 125
84 Natalia Medina 163 149 138 134 131 128 125
85 The Oaks WSC Bexar 164 150 139 135 132 129 125
86 Carrizo Hill WSC Dimmit 166 152 139 136 132 129 126
87 Live Oak Bexar 167 153 139 136 132 129 126
88 Yorktown DeWitt 167 153 139 136 132 129 126
89 Buda? Hays 168 153 139 135 132 129 126
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Table 5.2.1-7 Per Capita Water Use Goals for Region L WUGs, including Passive and Advanced Water
Conservation

PER CAPITA WATER USE GOALS VIA ADVANCED
WATER CONSERVATION! (GPCD)

WATER USER GROUP COUNTY mmmmm
90 Yoakum? DeWitt 153 139 135 132 129 126
91 Karnes City Karnes 177 162 146 137 134 131 127
92 Refugio Refugio 180 164 149 138 134 131 128
93 Texas State University Hays 180 164 149 138 134 131 128
94 Moore WSC Frio 182 166 150 138 135 131 128
95 Lytle Atascosa 183 167 151 139 135 132 129
96 Medina County WCID 2 Medina 186 170 154 139 136 132 129
97 Pearsall Frio 186 170 154 139 136 132 129
98 Smiley Gonzales 189 173 156 141 137 133 130
99 Goliad Goliad 190 174 157 142 136 133 130
100 Asherton Dimmit 191 174 158 143 137 134 130
101 New Braunfels Comal 191 174 158 143 137 134 130
102 El Oso WSC? Karnes 192 175 159 143 137 133 130
103 Runge Karnes 192 175 159 143 137 133 130
104 Wingert Water Systems Comal 192 175 159 143 137 133 130
105 West Medina WSC Medina 194 177 160 145 137 134 130
106 Knippa WSC Uvalde 196 179 162 146 138 134 131
107 Encinal WSC La Salle 197 180 163 147 138 135 131
108 Hondo Medina 198 181 164 148 138 134 131
109 Crystal City Zavala 199 182 164 149 139 135 132
110 Jourdanton Atascosa 199 182 164 149 139 135 132
111 La Vernia Wilson 199 182 164 149 139 135 132
112 Stockdale Wilson 199 182 164 149 139 135 132
113 Bexar County WCID 10 Bexar 201 184 166 150 139 135 132
114 Boerne Kendall 201 184 166 150 139 135 132
115 Pleasanton Atascosa 205 187 169 153 140 136 133
116 Windmill WSC Uvalde 206 188 170 154 139 136 132
117 Falls City Karnes 209 191 173 156 141 137 133
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Table 5.2.1-7 Per Capita Water Use Goals for Region L WUGs, including Passive and Advanced Water
Conservation

PER CAPITA WATER USE GOALS VIA ADVANCED
WATER CONSERVATION! (GPCD)

WATER USER GROUP COUNTY mmmmm
118 Dilley Frio 201 182 164 149 139 135
119 Uvalde Uvalde 220 201 182 164 149 139 135
120 Floresville Wilson 223 204 184 167 151 138 135
121 Sabinal Uvalde 224 205 185 167 151 139 136
122 Gonzales Gonzales 231 211 191 173 156 141 137
123 Victoria Victoria 235 215 194 176 159 144 137
124 Air Force Village Il Inc Bexar 236 216 195 176 159 144 138
125 Fair Oaks Ranch Bexar 244 223 202 182 165 149 138
126 Cuero DeWitt 246 225 203 184 166 150 138
127 Carrizo Springs Dimmit 252 230 208 188 170 154 139
128 Gonzales County WSC Gonzales 252 230 208 188 170 154 139
129 Alamo Heights Bexar 255 233 211 191 172 156 141
130 Zavala County WCID 1 Zavala 265 242 219 198 179 162 146
131 Castroville Medina 272 248 225 203 184 166 150
132 Cotulla La Salle 289 264 239 216 195 177 160
133 Shavano Park Bexar 290 265 240 217 196 177 160
134 Loma Alta Chula Vista Water System Zavala 296 270 245 221 200 181 164
135 KT Water Development Comal 311 284 257 232 210 190 172
136 Garden Ridge Comal 323 295 267 241 218 197 179
137 Kenedy Karnes 361 330 298 270 244 221 200
138 Clear Water Estates Water System Comal 1,090 996 901 814 737 666 602
139 Fort Sam Houston Bexar 1,903 1,738 1,572 1,422 1,28 1,163 1,052

1 Region L water conservation goals for municipal WUGs with baseline (year 2011) water use of 140 GPCD and greater are to
reduce per capita water use by 1 percent per year until the level of 140 GPCD is reached; after which, the goal is to reduce
per capita water use by 1/4 percent per year for the remainder of the planning period. For municipal WUGs having per
capita water use less than 140 GPCD in year 2011, the goal is to reduce per capita water use by 1/4 percent per year.

2 WUGs are split between Region L and other regions (Regions K, P, G, and/or N). Values in the table represent Region L
portion of WUG.

3SAWS has identified utility-specific Advanced Water Conservation goals that are described and quantified in Section 5.2.1.5
entitled, “San Antonio Water System (SAWS) Advanced Water Conservation”. Please see Table 5.2.1-12.
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Conservation potentials were calculated for additional plumbing fixtures, clothes washer retrofits, and
lawn irrigation conservation for each WUG in the South Central Texas Region. The effects of passive
conservation from low flow plumbing fixtures are already included in the water demand projections and
are deducted from the 20 GPCD plumbing fixtures conservation potentials for municipal water demand
reduction before additional conservation measures are suggested. The conservation potentials for
households in Region L were determined using the information in Table 5.2.1-8. The per capita water
conservation needed by each WUG to meet the Region L goals for indoor (plumbing fixtures and clothes
washer retrofits) and outdoor (lawn watering) water conservation are tabulated in Table 5.2.1-9.

Calculations for the Advanced Water Conservation WMS for municipal WUGs are presented below and
include both indoor (plumbing fixtures and clothes washers) and outdoor (lawn watering and landscape
irrigation) water conservation methods. The underlying methods and assumptions are as follows:

1. Indoor plumbing fixture water conservation potentials are 20 GPCD, a part of which has already
been included in the per capita water use projections shown in Table 5.2.1-2, and is considered
in the computations of quantities and costs of the municipal water conservation WMS;

2. Outdoor (lawn and landscape) water conservation is used to meet the projected conservation
that is needed to meet the Region L municipal water goals, as stated above;

3. Costs of municipal water conservation were obtained from the TWDB Water Conservation
Publication, and are as follows:

Plumbing fixture and clothes washer retrofit (Table 5.2.1-8)

Rural areas $770 per acft;
Suburban areas S681 per acft; and
Urban areas S600 per acft.

Lawn watering and landscape water conservation: $524 per acft.

Table 5.2.1-8 Water Conservation Potentials, Costs of Various Water Conservation Techniques and Housing
Combinations

COST PER
POTENTIAL ACFT OF
SAVINGS WATER
REGION L NUMBER OF (ACFT PER SAVED
WATER CONSERVATION LIFE DISCOUNT POTENTIAL PEOPLE PERSON PER AMORTIZED
TECHNIQUES* (YEARS) FACTOR 6% SAVINGS (ACFT) AFFECTED YEAR) AT 6%* (S)
Rural Areas
SF Toilet Retrofit 25 0.0782 1,536 326,520 0.004705 12,300,668 626
SF Showerheads and 15 0.1029 805 326,520 0.002464 1,012,996 130
Aerators
SF Clothes Washer Rebate 13 0.1129 1,843 326,520 0.005646 19,536,354 1,197
MF Toilet Retrofit 25 0.0782 65 11,083 0.005881 338,247 406
MF Showerheads and 15 0.1029 34 11,083 0.00308 18,040 54
Aerators
MF Clothes Washer Rebate 0.161 11,083 0.000754 39,086
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Table 5.2.1-8  Water Conservation Potentials, Costs of Various Water Conservation Techniques and Housing
Combinations

COST PER
POTENTIAL ACFT OF
SAVINGS WATER
REGION L NUMBER OF (ACFT PER SAVED

WATER CONSERVATION LIFE DISCOUNT POTENTIAL PEOPLE PERSON PER AMORTIZED
TECHNIQUES* (YEARS) FACTOR 6% SAVINGS (ACFT) AFFECTED YEAR) AT 6%* ($)

Suburban Areas

SF Toilet Retrofit 25 0.0782 2,254 279,152 0.008075 16,144,438 560
SF Showerheads and 15 0.1029 1,181 279,152 0.00423 1,329,542 116
Aerators

SF Clothes Washer Rebate 13 0.1129 2,705 279,152 0.00969 25,641,167 1,070
MF Toilet Retrofit 25 0.0782 222 37,787 0.005881 1,346,116 474
MF Showerheads and 15 0.1029 116 37,787 0.00308 71,793 63
Aerators

MF Clothes Washer Rebate 0.161 37,787 0.00088 155,551

Urban Areas

SF Toilet Retrofit 25 0.0782 4,406 936,489 0.004705 29,225,488 519
SF Showerheads and 15 0.1029 2,308 936,489 0.002464 2,406,805 107
Aerators

SF Clothes Washer Rebate 13 0.1129 5,287 936,489 0.005646 46,416,952 991
MF Toilet Retrofit 25 0.0782 1,427 242,646 0.005881 8,420,679 461
MF Showerheads and 15 0.1029 747 242,646 0.00308 449,103 62
Aerators

MF Clothes Washer Rebate 0.161 242,646 0.000857 973,056 753

* SF is single family and MF is multi-family residential housing. Potentials for water conservation in commercial sector estimated
at zero because of expected poor participation.
** Weighted average of measures included. Used to obtain cost per acft of municipal water conservation for use in calculating

unit and total costs for water conservation WMS for Region L.

Source: TWDB (2003). Quantifying the Effectiveness of Various Water Conservation Techniques in Texas. Prepared by GDS
Associates.

The per capita municipal water use projections with Advanced Water Conservation is tabulated for each
WUG in Table 5.2.1-9 and includes the following:

1. Low flow plumbing fixtures water conservation potentials, as provided by TWDB for use in the
municipal water demand projections;

2. Additional plumbing fixtures and clothes washer water conservation calculated at 1.0 percent
and 0.25 percent per year, respectively, as stated in the goals above; and

3. Lawn and landscape irrigation conservation potentials.
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Table 5.2.1-9 Projected Reduction in Per Capita Municipal Water Use from Advanced Water Conservation

PROJECTED PER CAPITA WATER USE REDUCTION VIA
VANCED WATER CONSERVATION (GPCD)*

0 0 0 0 0 0

1 Randolph Air Force Base Bexar

2 County Line WSC Hays 0 0 0 0 0 0
3 Port O'Connor MUD Calhoun 0 0 0 0 0 0
4 Green Valley SUD Guadalupe 0 0 0 0 0 0
5 Guadalupe-Blanco River Authority Calhoun 0 0 0 0 0 0
6 Springs Hill WSC Guadalupe 0 0 0 0 0 0
7 East Medina County SUD Medina 0 0 0 0 0 0
8 Kendall County WCID 1 Kendall 0 0 0 0 0 0
9 Picosa WSC Wilson 0 0 0 0 0 0
10 Kyle Hays 0 0 0 1 3 5
11 La Coste Medina 0 0 0 0 0 0
12 Maxwell WSC Caldwell 0 0 0 0 0 0
13 Medina River West WSC Medina 0 0 0 0 0 0
14 Kirby Bexar 0 0 0 0 0 0
15 Lackland Air Force Base Bexar 0 0 0 0 0 0
16 Benton City WSC Atascosa 0 0 0 0 0 2
17 Point Comfort Calhoun 0 0 0 0 0 0
18 Martindale WSC Caldwell 0 0 0 0 0 0
19 Converse Bexar 0 0 0 0 0 0
20 Victoria County WCID 1 Victoria 0 0 0 0 0 0
21 Yancey WSC Medina 0 0 0 0 0 1
22 Goforth SUD? Hays 0 0 0 0 0 1
23 Creedmoor-Maha WSC? Caldwell 0 0 0 0 0 0
24 County-Other, Guadalupe Guadalupe 0 0 0 0 2 4
25 County-Other, La Salle La Salle 0 0 0 0 0 1
26 Wimberley WSC Hays 0 0 0 0 0 0
27 County-Other, Victoria Victoria 0 0 0 0 0 0
28 County-Other, Wilson Wilson 0 0 0 0 0 3
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Table 5.2.1-9 Projected Reduction in Per Capita Municipal Water Use from Advanced Water Conservation

PROJECTED PER CAPITA WATER USE REDUCTION VIA
VANCED WATER CONSERVATION (GPCD)*

0 0 0 0 0 0

29 Quail Creek MUD Victoria

30 County-Other, Caldwell Caldwell 0 0 0 0 0 0
31 County-Other, Calhoun Calhoun 0 0 0 0 0 0
32 County-Other, Refugio Refugio 0 0 0 0 0 0
33 SS WSC Wilson 0 0 0 0 0 3
34 County-Other, Gonzales Gonzales 0 0 0 0 0 0
35 County-Other, Hays? Hays 0 0 0 0 0 2
36 County-Other, Kendall Kendall 0 0 0 0 0 0
37 Canyon Lake Water Service? Comal 0 0 0 1 3 6
38 County-Other, Goliad Goliad 0 0 0 0 0 0
39 Kendall West Utility Kendall 0 0 0 0 0 0
40 McCoy WSC? Atascosa 0 0 0 0 0 0
41 Polonia WSC? Caldwell 0 0 0 0 0 0
42 Poteet Atascosa 0 0 0 0 0 0
43 Atascosa Rural WSC Bexar 0 0 0 0 0 2
44 Tri Community WSC Caldwell 0 0 0 0 0 1
45 Marion Guadalupe 0 0 0 0 0 0
46 County-Other, Medina Medina 0 0 0 0 0 2
47 County-Other, Atascosa Atascosa 0 0 0 0 0 0
48 County-Other, Bexar Bexar 0 0 0 0 0 1
49 County-Other, Frio Frio 0 0 0 0 0 0
50 San Antonio Water System3 Bexar - - - - - -
51 County-Other, DeWitt DeWitt 0 0 0 0 0 0
52 County-Other, Dimmit Dimmit 0 0 0 0 0 1
53 County-Other, Karnes Karnes 0 0 0 0 3 6
54 Port Lavaca Calhoun 0 0 0 0 0 0
55 Cibolo Guadalupe 0 0 1 4 7 9
56 East Central SUD Bexar 0 0 0 0 0 0
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Table 5.2.1-9 Projected Reduction in Per Capita Municipal Water Use from Advanced Water Conservation

PROJECTED PER CAPITA WATER USE REDUCTION VIA
VANCED WATER CONSERVATION (GPCD)*

0 0 0 0 0 0

57 County-Other, Uvalde Uvalde

58 Elmendorf Bexar 0 0 0 0 3 6
59 Crystal Clear WSC Guadalupe 0 0 0 0 0 2
60 Lockhart Caldwell 0 0 0 0 0 2
61 Luling Caldwell 0 0 0 0 0 0
62 Devine Medina 0 0 0 0 0 1
63 Universal City Bexar 0 0 0 0 3 6
64 Seguin Guadalupe 0 0 0 1 4 7
65 Nixon Gonzales 0 0 1 3 6 9
66 San Marcos Hays 0 0 0 3 6 9
67 South Buda WCID 1 Hays 3 3 5 7 10 13
68 Big Wells Dimmit 3 2 2 4 7 10
69 Schertz Guadalupe 5 6 8 11 14 17
70 Selma Bexar 7 9 12 15 18 21
71 Poth Wilson 3 3 4 6 9 12
72 Water Services Bexar 3 3 3 5 8 11
73 Sunko WSC Wilson 3 5 7 9 12 15
74 Aqua WSC Caldwell 4 6 7 10 13 16
75 Woodsboro Refugio 3 5 4 7 10 14
76 Oak Hills WSC Wilson 5 10 11 14 17 20
77 County-Other, Zavala Zavala 3 5 8 11 14 17
78 Seadrift Calhoun 4 7 7 9 12 15
79 County-Other, Comal Comal 5 10 10 12 15 18
80 Batesville WSC Zavala 4 9 9 12 15 18
81 Leon Valley Bexar 5 10 11 13 15 19
82 Waelder Gonzales 5 12 13 15 18 21
83 Charlotte Atascosa 4 10 11 13 16 19
84 Natalia Medina 4 11 11 13 16 19
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Table 5.2.1-9 Projected Reduction in Per Capita Municipal Water Use from Advanced Water Conservation

PROJECTED PER CAPITA WATER USE REDUCTION VIA
VANCED WATER CONSERVATION (GPCD)*

6 15 17 19 22 25

85 The Oaks WSC Bexar

86 Carrizo Hill WSC Dimmit 3 12 13 15 18 21
87 Live Oak Bexar 5 16 17 19 22 25
88 Yorktown DeWitt 5 14 13 16 19 22
89 Buda Hays 7 20 22 25 28 31
90 Yoakum DeWitt 5 16 16 17 20 24
91 Karnes City Karnes 6 17 22 24 27 30
92 Refugio Refugio 6 17 25 27 30 33
93 Texas State University Hays 6 19 28 31 34 37
94 Moore WSC Frio 7 20 31 33 36 39
95 Lytle Atascosa 5 17 27 29 32 35
96 Medina County WCID 2 Medina 8 20 32 34 38 41
97 Pearsall Frio 7 20 32 34 37 40
98 Smiley Gonzales 8 20 32 35 38 41
99 Goliad Goliad 6 18 30 34 37 41
100 Asherton Dimmit 6 17 32 37 40 43
101 New Braunfels Comal 8 21 35 40 43 46
102 El Oso WSC Karnes 7 20 32 36 39 43
103 Runge Karnes 7 19 31 37 40 43
104 Wingert Water Systems Comal 3 20 35 42 45 49
105 West Medina WSC Medina 7 20 34 40 43 46
106 Knippa WSC Uvalde 7 20 32 40 43 46
107 Encinal WSC La Salle 7 20 32 40 43 46
108 Hondo Medina 8 22 35 44 47 50
109 Crystal City Zavala 7 19 32 41 45 48
110 Jourdanton Atascosa 7 20 33 42 45 48
111 La Vernia Wilson 7 21 34 44 47 50
112 Stockdale Wilson 6 19 32 41 45 48
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Table 5.2.1-9 Projected Reduction in Per Capita Municipal Water Use from Advanced Water Conservation

PROJECTED PER CAPITA WATER USE REDUCTION VIA
VANCED WATER CONSERVATION (GPCD)*

8 22 36 46 49 52

113 Bexar County WCID 10 Bexar
114 Boerne Kendall 8 23 37 48 51 54
115 Pleasanton Atascosa 8 21 35 47 50 54
116 Windmill WSC Uvalde 8 22 35 48 51 55
117 Falls City Karnes 9 23 36 50 54 58
118 Dilley Frio 10 25 40 55 65 68
119 Uvalde Uvalde 9 24 39 53 63 66
120 Floresville Wilson 9 24 39 54 66 70
121 Sabinal Uvalde 10 25 40 54 66 70
122 Gonzales Gonzales 10 26 42 57 72 76
123 Victoria Victoria 11 27 43 58 73 79
124 Air Force Village Il Inc Bexar 11 28 44 60 75 82
125 Fair Oaks Ranch Bexar 13 32 50 67 82 94
126 Cuero DeWitt 12 29 45 61 77 89
127 Carrizo Springs Dimmit 12 29 46 63 79 93
128 Gonzales County WSC Gonzales 13 31 49 66 82 96
129 Alamo Heights Bexar 11 30 47 64 80 95
130 Zavala County WCID 1 Zavala 13 31 49 67 84 99
131 Castroville Medina 14 34 52 70 87 103
132 Cotulla La Salle 15 35 55 74 93 110
133 Shavano Park Bexar 17 39 60 80 98 115
134 Loma Alta Chula Vista Water Zavala 15 37 57 77 95 113
System
135 KT Water Development Comal 19 43 66 88 108 126
136 Garden Ridge Comal 19 44 68 91 112 130
137 Kenedy Karnes 21 48 73 99 122 143
138 Clear Water Estates Water System Comal 85 179 263 341 410 474
139 Fort Sam Houston Bexar 155 318 466 601 724 834
Total 793 1,893 2,843 3,653 4,349 4,976
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Table 5.2.1-9 Projected Reduction in Per Capita Municipal Water Use from Advanced Water Conservation

PROJECTED PER CAPITA WATER USE REDUCTION VIA
ADVANCED WATER CONSERVATION (GPCD)!

1Projected per capita water use reduction represents the difference between a WUG’s GPCD with passive conservation and
the GPCD with advanced water conservation.

2 WUGs are split between Region L and other regions (Regions K, P, G, and/or N). Values in the table represent Region L
portion of municipal per capita water use.

3SAWS has identified utility-specific Advanced Water Conservation goals that are described and quantified in Section 5.2.1.5
entitled, “San Antonio Water System (SAWS) Advanced Water Conservation”. Please see Table 5.2.1-12.

Region L Advanced Water Conservation Demand Reduction (Yield)

In order to meet the Region L per capita water use goals, the estimated quantities of water conservation
potential (or water demand reduction volumes) for Region L WUGs was calculated (Table 5.2.1-10 in
acft/yr). The total yield from this WMS in 2070 is expected to be 167,148 acft/yr.

The information shown in Table 5.2.1-10 for each of the WUGs for which water conservation estimates
have been calculated is illustrated using New Braunfels (Number 101 on the list). For example, with
additional water conservation through plumbing fixtures, clothes washers retrofit, and lawn irrigation,
the Advanced Water Conservation WMS would meet 2,240 acft/yr of projected need (shortages) in
2020; 7,168 acft/yr in 2060; and 8,631 acft/yr in 2070 (Table 5.2.1-10).

Table 5.2.1-10 Potential Municipal Water Demand Reduction (Yield) from Advanced Water Conservation
(acft/yr)

PROJECTED DEMAND REDUCTION FROM ADVANCED WATER
CONSERVATION WMS? (ACFT/YR)

e | o = e e [ e
0 0 0 0 0 0

1 Randolph Air Force Base Bexar

2 County Line WSC Hays 0 0 0 0 0 0
3 Port O'Connor MUD Calhoun 0 0 0 0 0 0
4 Green Valley SUD Guadalupe 0 0 0 0 0 0
5 Guadalupe-Blanco River Authority  Calhoun 0 0 0 0 0 0
6 Springs Hill WSC Guadalupe 0 0 0 0 0 0
7 East Medina County SUD Medina 0 0 0 0 0 0
8 Kendall County WCID 1 Kendall 0 0 0 0 0 0
9 Picosa WSC Wilson 0 0 0 0 0 0
10 Kyle Hays 0 0 0 52 266 480
11 La Coste Medina 0 0 0 0 0 0
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Table 5.2.1-10 Potential Municipal Water Demand Reduction (Yield) from Advanced Water Conservation
(acft/yr)

PROJECTED DEMAND REDUCTION FROM ADVANCED WATER
CONSERVATION WMS? (ACFT/YR)

SIS T ey = =
0 0 0 0 0 0

12 Maxwell WSC Caldwell

13 Medina River West WSC Medina 0 0 0 0 0 0
14 Kirby Bexar 0 0 0 0 0 0
15 Lackland Air Force Base Bexar 0 0 0 0 0 0
16 Benton City WSC Atascosa 0 0 0 0 0 60
17 Point Comfort Calhoun 0 0 0 0 0 0
18 Martindale WSC Caldwell 0 0 0 0 0 0
19 Converse Bexar 0 0 0 0 0 8
20 Victoria County WCID 1 Victoria 0 0 0 0 0 0
21 Yancey WSC Medina 0 0 0 0 0 11
22 Goforth SUD? Hays 0 0 0 0 0 50
23 Creedmoor-Maha WSC? Caldwell 0 0 0 0 0 0
24 County-Other, Guadalupe Guadalupe 0 0 0 0 5 13
25 County-Other, La Salle La Salle 0 0 0 0 0 5
26 Wimberley WSC Hays 0 0 0 0 0 0
27 County-Other, Victoria Victoria 0 0 0 0 0 0
28 County-Other, Wilson Wilson 0 0 0 0 0 4
29 Quail Creek MUD Victoria 0 0 0 0 0 0
30 County-Other, Caldwell Caldwell 0 0 0 0 0 0
31 County-Other, Calhoun Calhoun 0 0 0 0 0 0
32 County-Other, Refugio Refugio 0 0 0 0 0 0
33 SS WSC Wilson 0 0 0 0 16 159
34 County-Other, Gonzales Gonzales 0 0 0 0 0 0
35 County-Other, Hays? Hays 0 0 0 0 0 232
36 County-Other, Kendall Kendall 0 0 0 0 0 6
37 Canyon Lake Water Service? Comal 0 0 0 89 380 759
38 County-Other, Goliad Goliad 0 0 0 0 0 0
39 Kendall West Utility Kendall 0 0 0 0 0 9
40 McCoy WSC? Atascosa 0 0 0 0 0 0
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Table 5.2.1-10 Potential Municipal Water Demand Reduction (Yield) from Advanced Water Conservation
(acft/yr)

PROJECTED DEMAND REDUCTION FROM ADVANCED WATER
CONSERVATION WMS? (ACFT/YR)

SIS T ey = =
0 0 0 0 0 4

41 Polonia WSC? Caldwell

42 Poteet Atascosa 0 0 0 0 0 0
43 Atascosa Rural WSC Bexar 0 0 0 0 0 50
44 Tri Community WSC Caldwell 0 0 0 0 0 2
45 Marion Guadalupe 0 0 0 0 0 0
46 County-Other, Medina Medina 0 0 0 0 0 27
47 County-Other, Atascosa Atascosa 0 0 0 0 0 0
48 County-Other, Bexar Bexar 0 0 0 0 0 16
49 County-Other, Frio Frio 0 0 0 0 0 1
50 San Antonio Water System3 Bexar -- -- -- -- - -
51 County-Other, DeWitt DeWitt 0 0 0 0 0 0
52 County-Other, Dimmit Dimmit 0 0 0 0 0 2
53 County-Other, Karnes Karnes 0 0 0 1 11 21
54 Port Lavaca Calhoun 0 0 0 0 0 0
55 Cibolo Guadalupe 0 0 43 267 545 875
56 East Central SUD Bexar 0 0 0 0 0 0
57 County-Other, Uvalde Uvalde 0 0 0 0 0 1
58 Elmendorf Bexar 0 0 0 1 17 35
59 Crystal Clear WSC Guadalupe 0 0 0 0 0 77
60 Lockhart Caldwell 0 0 0 0 0 71
61 Luling Caldwell 0 0 0 0 0 2
62 Devine Medina 0 0 0 0 0 4
63 Universal City Bexar 0 0 0 0 67 140
64 Seguin Guadalupe 0 0 0 59 232 448
65 Nixon Gonzales 1 1 3 11 23 38
66 San Marcos Hays 0 0 54 395 949 1,706
67 South Buda WCID 1 Hays 4 6 12 21 38 60
68 Big Wells Dimmit 3 2 2 4 7 11
69 Schertz Guadalupe 242 375 622 971 1,428 1,967
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Table 5.2.1-10 Potential Municipal Water Demand Reduction (Yield) from Advanced Water Conservation
(acft/yr)

PROJECTED DEMAND REDUCTION FROM ADVANCED WATER
CONSERVATION WMS? (ACFT/YR)

SIS T ey = =
62 109 154 202 253 309

70 Selma Bexar

71 Poth Wilson 7 9 14 25 43 64
72 Water Services Bexar 24 26 31 59 99 144
73 Sunko WSC Wilson 17 32 47 71 106 145
74 Aqua WSC?2 Caldwell 0 0 0 1 1 1
75 Woodsboro Refugio 6 9 8 14 20 27
76 Oak Hills WSC Wilson 30 72 101 142 192 248
77 County-Other, Zavala Zavala 4 9 15 24 32 42
78 Seadrift Calhoun 6 13 15 21 31 41
79 County-Other, Comal Comal 117 264 296 388 520 671
80 Batesville WSC Zavala 5 13 16 22 29 37
81 Leon Valley Bexar 42 102 112 165 212 265
82 Waelder Gonzales 7 18 21 27 35 44
83 Charlotte Atascosa 8 27 33 43 57 73
84 Natalia Medina 7 23 26 33 44 55
85 The Oaks WSC Bexar 12 34 44 57 72 89
86 Carrizo Hill WSC Dimmit 2 10 11 14 17 20
87 Live Oak Bexar 57 171 183 205 237 271
88 Yorktown DeWitt 12 35 36 43 52 60
89 Buda? Hays 2 6 9 13 17 23
90 Yoakum? DeWitt 13 40 40 45 53 63
91 Karnes City Karnes 21 63 84 91 102 114
92 Refugio Refugio 19 59 85 96 108 119
93 Texas State University Hays 33 101 153 167 185 201
94 Moore WSC Frio 5 14 24 27 31 36
95 Lytle Atascosa 25 94 166 199 242 286
96 Medina County WCID 2 Medina 6 18 31 36 42 48
97 Pearsall Frio 81 247 434 496 573 655
98 Smiley Gonzales 5 15 26 31 36 42
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Table 5.2.1-10 Potential Municipal Water Demand Reduction (Yield) from Advanced Water Conservation
(acft/yr)

PROJECTED DEMAND REDUCTION FROM ADVANCED WATER
CONSERVATION WMS? (ACFT/YR)

SIS T ey = =
15 51 93 111 123 135

99 Goliad Goliad

100  Asherton Dimmit 7 24 47 57 65 72
101  New Braunfels Comal 663 2,240 4,381 5,814 7,168 8,631
102  El Oso WSC? Karnes 29 84 138 161 176 194
103 Runge Karnes 10 28 46 55 59 64
104 Wingert Water Systems Comal 5 40 86 102 111 119
105  West Medina WSC Medina 9 30 54 70 79 90
106 Knippa WSC Uvalde 6 18 31 42 47 54
107 Encinal WSC La Salle 8 25 44 58 68 77
108 Hondo Medina 87 260 450 599 675 754
109  Crystal City Zavala 60 196 353 496 573 654
110  Jourdanton Atascosa 38 125 232 326 382 442
111 La Vernia Wilson 15 55 109 157 188 219
112 Stockdale Wilson 13 49 98 143 171 201
113 Bexar County WCID 10 Bexar 51 141 234 310 340 372
114  Boerne Kendall 139 496 1,009 1,551 1,936 2,352
115 Pleasanton Atascosa 95 307 565 846 985 1,130
116  Windmill WSC Uvalde 15 43 75 111 125 141
117 Falls City Karnes 6 17 26 36 39 42
118  Dilley Frio 50 145 248 362 453 501
119  Uvalde Uvalde 193 552 945 1,384 1,744 1,942
120  Floresville Wilson 79 270 523 819 1,118 1,283
121  Sabinal Uvalde 20 57 96 141 182 203
122 Gonzales Gonzales 96 271 465 690 941 1,081
123 Victoria Victoria 809 2,199 3,642 5,158 6,705 7,516
124  Air Force Village Il Inc Bexar 9 27 46 62 78 85
125 Fair Oaks Ranch Bexar 117 334 587 831 1,141 1,423
126  Cuero DeWitt 91 233 367 503 637 744
127 Carrizo Springs Dimmit 77 210 346 498 645 784
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Table 5.2.1-10 Potential Municipal Water Demand Reduction (Yield) from Advanced Water Conservation
(acft/yr)

PROJECTED DEMAND REDUCTION FROM ADVANCED WATER
CONSERVATION WMS? (ACFT/YR)

128  Gonzales County WSC Gonzales 1,233
129  Alamo Heights Bexar 103 279 440 600 752 892
130  Zavala County WCID 1 Zavala 24 65 113 168 225 283
131  Castroville Medina 46 109 167 225 283 336
132 Cotulla La Salle 67 180 303 443 589 737
133 Shavano Park Bexar 42 109 185 269 356 444
134  Loma Alta Chula Vista Water Zavala 12 34 57 84 112 140
System
135 KT Water Development Comal 28 78 146 228 321 421
136  Garden Ridge Comal 108 300 553 781 1,102 1,449
137  Kenedy Karnes 86 200 304 409 505 593
138 Clear Water Estates Water System  Comal 54 142 253 386 534 695
Fort Sam Houston Bexar 1,144

1 projected demand reduction is the volume of water (acft/yr) needing to be conserved in order to reach the Region L
conservation goals presented in Table 5.2.1-7.

2 WUGs are split between Region L and other regions (Regions K, P, G, and/or N). Values in the table represent Region L

portion of projected demand reduction to meet Advanced Water Conservation Goals.

3 SAWS has identified utility-specific Advanced Water Conservation goals that are described and quantified in Section 5.2.1.5
entitled, “San Antonio Water System (SAWS) Advanced Water Conservation”. Please see Table 5.2.1-12.

Reliability
Since this strategy is a demand reduction, the reliability is high (reliability score = 5).

5.2.1.3 Environmental Considerations

Advanced Water Conservation is not expected to have negative impacts on natural, cultural or
agricultural resources. While increased conservation may increase concentrations of influent to
wastewater treatment facilities, the wastewater treatment facilities would be expected to improve
treatment technologies in order to meet discharge permit requirements that maintain receiving water
quality standards. Strategies to encourage reduced lawn watering and/or replacement of lawns with
water-conserving landscaping could result in environmentally beneficial increases in landscape species
diversity and drought tolerance.
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5.2.1.4 Engineering and Costing

The estimated total costs of municipal water conservation for each individual WUG are shown in Table
5.2.1-11. This includes estimates for additional plumbing fixtures, clothes washers retrofit, and lawn
irrigation. The costs depend upon quantity of water conservation potential, as well as location {i.e.,
rural, suburban, or urban). For example, San Marcos (Number 66 on the list) has a water conservation
potential of 54 acft/yr in 2040, with a cost $32,551, and a potential of 1,706 acft/yr in 2070 at a cost of
$1,023,689 (Table 5.2.1-10 and Table 5.2.1-11, respectively).

Total cost for implementation and administration of the Advanced Water Conservation WMS to meet
the Region L goals of reducing per capita water use at the 1 percent and 0.25 percent rates, as described
at the beginning of this analysis, in 2020 is $3,140,036, increasing to $14,960,833 in 2040, and to
$34,855,576 in 2070; Table 5.2.1-11).

Table 5.2.1-11 Estimated Costs for Advanced Water Conservation WMS

ANNUAL COSTS OF

COST PER ADVANCED WATER CONSERVATION WMS?
ACRE

10

11

12

13

14

15

16

17

$0 $0 $0 S0 $0 $0

Randolph Air Force Suburban $681

Base

County Line WSC Suburban $681 S0 S0 S0 S0 S0 S0
Port O'Connor MUD Rural $770 S0 S0 S0 SO S0 S0
Green Valley SUD Suburban $681 S0 S0 S0 SO S0 S0
Guadalupe-Blanco Urban $600 S0 S0 S0 S0 S0 S0
River Authority

Springs Hill WSC Suburban $681 S0 S0 S0 S0 S0 S0
East Medina County Rural $770 S0 S0 S0 SO S0 S0
SuUD

Kendall County WCID ~ Rural $770 S0 S0 S0 SO S0 S0
1

Picosa WSC Rural $770 S0 S0 S0 SO S0 S0
Kyle Suburban $681 S0 S0 S0 $35,115 $180,936 $327,070
La Coste Rural $770 S0 S0 S0 S0 S0 S0
Maxwell WSC Suburban $681 S0 S0 S0 SO S0 S0
Medina River West Rural $770 S0 S0 S0 SO S0 S0
WsC

Kirby Urban $600 S0 S0 S0 SO S0 S0
Lackland Air Force Urban $600 S0 S0 S0 S0 S0 S0
Base

Benton City WSC Rural $770 S0 S0 S0 SO S0 $46,427
Point Comfort Rural $770 S0 S0 S0 S0 S0 S0
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Table 5.2.1-11 Estimated Costs for Advanced Water Conservation WMS

ANNUAL COSTS OF

COST PER ADVANCED WATER CONSERVATION WMS?
ACRE
18  Martindale WSC Suburban $681 S0 S0 S0 SO S0 S0
19  Converse Suburban $681 S0 S0 S0 S0 S0 $5,516
20  Victoria County WCID  Rural $770 S0 S0 S0 S0 S0 S0
1
21  Yancey WSC Rural $770 S0 S0 S0 S0 S0 $8,376
22 Goforth SUD? Suburban $681 S0 S0 S0 SO S0 $34,050
23 Creedmoor-Maha Rural $770 S0 S0 S0 S0 S0 S0
wsc?
24  County-Other, Suburban $681 S0 S0 S0 SO $3,516 $9,183
Guadalupe
25 County-Other, La Salle Rural $770 S0 S0 S0 S0 S0 $3,630
26  Wimberley WSC Rural $770 S0 S0 S0 SO S0 S0
27  County-Other, Rural $770 S0 S0 S0 S0 S0 S0
Victoria
28  County-Other, Wilson Rural $770 S0 S0 S0 SO $149 $3,334
29 Quail Creek MUD Suburban $681 S0 S0 S0 S0 S0 S0
30 County-Other, Rural $770 S0 S0 S0 S0 S0 S0
Caldwell
31  County-Other, Rural $770 S0 S0 S0 S0 S0 S0
Calhoun
32  County-Other, Refugio Rural $770 S0 S0 S0 S0 S0 S0
33 SS WSC Rural $770 S0 S0 S0 S0 $12,337 $122,154
34  County-Other, Rural $770 S0 S0 S0 SO S0 S0
Gonzales
35 County-Other, Hays? Suburban $681 S0 S0 S0 S0 S0 $158,242
36 County-Other, Kendall Rural $770 S0 S0 S0 S0 S0 $4,956
37  Canyon Lake Water Suburban $681 S0 S0 S0 $60,609 $258,780 $516,879
Service?
38  County-Other, Goliad Rural $770 S0 S0 S0 SO S0 S0
39 Kendall West Utility Rural $770 S0 S0 S0 S0 S0 $6,684
40  McCoy WSC2 Suburban $681 $0 $0 $0 $0 $0 $0
41 Polonia WSC? Suburban $681 S0 S0 S0 S0 S0 $2,467
42 Poteet Rural $770 $0 $0 $0 $0 $0 $0
43  Atascosa Rural WSC Rural $770 S0 S0 S0 S0 S0 $38,360
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Table 5.2.1-11 Estimated Costs for Advanced Water Conservation WMS

ANNUAL COSTS OF

COST PER ADVANCED WATER CONSERVATION WMS?
ACRE

S0 S0 S0 S0 S0

44  Tri Community WSC Suburban $681 $1,585
45  Marion Suburban $681 S0 S0 S0 S0 S0 S0
46  County-Other, Medina Rural $770 S0 S0 S0 S0 S0 $21,150
47  County-Other, Rural $770 S0 S0 S0 S0 S0 S0
Atascosa
48  County-Other, Bexar ~ Suburban $681 S0 S0 S0 S0 S0 $11,211
49  County-Other, Frio Rural $770 S0 S0 S0 S0 o) $982
50 San Antonio Water Urban $600 - - - - - -
System3
51 County-Other, DeWitt Rural $770 S0 S0 S0 S0 S0 S0
52  County-Other, Dimmit Rural $770 S0 S0 S0 S0 S0 $1,858
53  County-Other, Karnes Rural $770 S0 S0 S0 $863 $8,295 $16,294
54  Port Lavaca Rural $770 S0 S0 S0 S0 S0 S0
55  Cibolo Suburban $681 S0 S0 $29,473 $181,843 $371,419 $596,201
56  East Central SUD Suburban $681 S0 S0 S0 SO S0 S0
57  County-Other, Uvalde Rural $770 S0 S0 S0 S0 S0 $424
58  Elmendorf Suburban $681 S0 S0 S0 $759 $11,256 $23,517
59  Crystal Clear WSC Rural $770 S0 o) o) SO o) $59,498
60  Lockhart Suburban $681 S0 S0 S0 SO S0 $48,465
61  Luling Rural $770 S0 S0 S0 S0 S0 $1,237
62 Devine Rural $770 S0 S0 S0 SO S0 $2,873
63  Universal City Suburban $681 S0 S0 S0 S0 $45,534 $95,460
64  Seguin Suburban $681 S0 S0 S0 $39,948 $157,890 $305,278
65  Nixon Rural $770 $750 $818 $2,334 $8,609 $17,855 $29,545
66  San Marcos Urban $600 S0 S0 $32,551 $236,919 $569,349  $1,023,689
67  South Buda WCID 1 Suburban $681 $2,606 $3,843 $7,844 $14,456 $25,595 $41,073
68  Big Wells Rural $770 $2,269 $1,475 $1,818 $2,976 $5,372 $8,391
69  Schertz Suburban $681 $165,003 $255,520 $423,322 $661,256 $972,398  $1,339,361
70  Selma Suburban $681 $41,891 $73,983 $104,848 $137,498 $172,142 $210,204
71  Poth Rural $770 $5,189 $6,691 $10,884 $19,533 $33,200 $49,105
72  Water Services Urban $600 $14,105 $15,596 $18,463 $35,352 $59,173 $86,290
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Table 5.2.1-11 Estimated Costs for Advanced Water Conservation WMS

ANNUAL COSTS OF
COST PER ADVANCED WATER CONSERVATION WMS?
ACRE
73 Sunko WSC Rural $770 $13,216 $24,816 $35,960 454,363 $81,514 $111,681
74 Aqua WSC? Rural $770 S0 S0 S0 $770 $770 $770
75  Woodsboro Rural $770 $4,689 $6,629 $6,238 $11,044 $15,328 $20,755
76  Oak Hills WSC Suburban $681 $20,430 $49,371 $68,883 $96,465 $130,526 $168,762
77  County-Other, Zavala Rural $770 $3,451 $7,083 $11,684 $18,161 $24,368 $32,167
78  Seadrift Rural $770 $4,942 $10,098 $11,712 $16,425 $23,821 $31,643
79  County-Other, Comal Rural $770 $90,162 $203,418 $227,973 $298,392 $400,386 $516,721
80  Batesville WSC Rural $770 $3,938 $10,302 $12,045 $16,556 $22,668 $28,744
81  Leon Valley Urban $600 $25,012 $61,201 $67,303 $98,730 $127,366 $159,192
82  Waelder Rural $770 $5,222 $13,571 $16,338 $20,721 $27,072 $34,076
83  Charlotte Rural $770 $6,095 $20,700 $25,027 $32,895 $43,991 $55,922
84  Natalia Rural $770 $5,480 $17,923 $20,380 $25,750 $33,903 $42,350
85  The Oaks WSC Urban $600 $7,225 $20,218 $26,350 $34,271 $43,424 $53,195
86  Carrizo Hill WSC Rural $770 $1,905 $7,385 $8,563 $10,773 $13,130 $15,461
87  Live Oak Suburban $681 $38,816 $116,232 $124,910 $139,779 $161,537 $184,748
88  Yorktown Rural $770 $9,254 $27,277 $27,406 $33,430 $39,932 $46,382
89  Buda? Suburban $681 $1,362 $4,086 $6,129 $8,853 $11,577 $15,663
90  Yoakum? Rural $770 $9,747 $30,980 $31,182 $34,733 $41,184 $48,351
91  Karnes City Rural $770 $16,026 $48,829 $64,530 $69,717 $78,511 $87,839
92  Refugio Rural $770 $14,862 $45,514 $65,499 $73,950 $82,779 $91,620
93  Texas State University Suburban $681 $22,240 568,964 $104,141 $114,028 $125,646 $136,959
94  Moore WSC Rural $770 $3,498 $10,817 $18,297 $20,789 $23,965 $27,894
95  Lytle Suburban $681 $16,941 $63,827 $112,932 $135,777 $164,868 $194,546
96 Medina County WCID Rural $770 $4,736 $13,609 $24,066 $27,824 $32,714 $37,126
2
97  Pearsall Rural $770 $62,503 $190,551 $333,889 $381,874 $441,504 $504,617
98  Smiley Rural $770 $3,994 $11,309 $19,982 $23,486 $28,086 $32,674
99  Goliad Rural $770 $11,526 $39,501 $71,432 $85,190 $94,332 $104,319
100 Asherton Rural $770 $5,679 $18,607 $36,246 $44,188 $49,879 $55,204
101 New Braunfels Urban $600 $398,011 $1,344,167 $2,628,390  $3,488,484 $4,300,880  $5,178,526
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Table 5.2.1-11 Estimated Costs for Advanced Water Conservation WMS

ANNUAL COSTS OF
COST PER ADVANCED WATER CONSERVATION WMS?
ACRE
102  El Oso WSC? Rural $770 $22,658 $64,895 $106,119 $123,945 $135,904 $149,042
103 Runge Rural $770 $7,661 $21,589 $35,511 $42,408 $45,520 $49,305
104 Wingert Water Suburban $681 $3,270 $27,402 $58,574 $69,670 $75,287 $80,766
Systems
105 West Medina WSC Rural $770 $7,164 $22,797 $41,438 $53,608 $60,988 $69,530
106 Knippa WSC Rural $770 $4,300 $13,921 $24,216 $32,009 $36,499 $41,479
107  Encinal WSC Rural $770 $6,300 $19,387 $33,748 $44,776 $52,148 $59,304
108 Hondo Rural $770 $67,323 $200,286 $346,655 $461,556 $520,033 $580,802
109  Crystal City Rural $770 $46296  $150,541 $272,176  $382,073  $441,417 $503,328
110 Jourdanton Rural $770 $29,003 $96,548 $178,941 $250,912 $294,316 $340,566
111  La Vernia Rural $770 $11,687 $42,605 $83,796  $120,876  $144,854 $168,897
112  Stockdale Rural $770 $9,743 $37,454 $75,701 $109,758 $132,032 $154,723
113  Bexar County WCID Rural $770 $38,954 $108,618 $180,472 $238,794 $262,023 $286,588
10
114 Boerne Suburban $681 $94,632 $338,021 $687,296  $1,056,238 $1,318,098  $1,601,782
115 Pleasanton Rural $770 $72,948 $236,736 $435,117 $651,528 $758,350 $870,461
116  Windmill WSC Rural $770 $11,176 $33,256 $57,809 $85,114 $96,072 $108,313
117  Falls City Rural $770 $4,825 $12,834 $20,252 $27,853 $30,391 $32,286
118 Dilley Rural $770 $38,710 $111,410 $191,112 $279,017 $348,555 $385,838
119  Uvalde Rural $770 $148,301  $424,734 $727,640 $1,065867 $1,342,727  $1,495,517
120 Floresville Rural $770 $61,152 $208,104 $402,338 $630,909 $860,542 $988,234
121  Sabinal Rural $770 $15,656 $43,801 $74,155 $108,559 $140,473 $156,164
122 Gonzales Rural $770 $74,026 $208,530 $357,805 $531,188 $724,200 $832,296
123 Victoria Urban $600 $485,612 $1,319,337  $2,185,029  $3,094,669  $4,022,992  $4,509,802
124  Air Force Village Il Inc  Rural $770 $6,786 $20,606 $35,192 $47,917 $60,122 $65,496
125  Fair Oaks Ranch Suburban $681 $79,546 $227,665 $399,630 $566,010 $776,824 $968,946
126 Cuero Rural $770 $70,158 $179,132 $282,744 $387,387 $490,629 $572,811
127  Carrizo Springs Rural $770 $59,569 $161,709 $266,575 $383,185 $496,303 $603,647
128 Gonzales County WSC Rural $770 $83,741 $222,838 $377,382 $552,110 $744,202 $949,047
129 Alamo Heights Suburban $681 $70,470 $189,818 $299,827 $408,389 $511,919 $607,397
130 Zavala County WCID 1 Rural $770 $18,192 $50,216 $86,756 $129,128 $173,386 $218,148
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Table 5.2.1-11 Estimated Costs for Advanced Water Conservation WMS

ANNUAL COSTS OF
COST PER ADVANCED WATER CONSERVATION WMS?
ACRE

131 Castroville Rural $770 $35,323 $83,995 $128,878 $173,548 $217,847 $258,698
132 Cotulla Rural $770 $51,812 $138,541 $232,977 $340,781 $453,604 $567,605
133  Shavano Park Suburban $681 $28,557 $74,523 $125,983 $183,287 $242,430 $302,637
134 Loma Alta Chula Vista Rural $770 $9,530 $26,051 $43,920 $64,935 $86,127 $107,975

Water System
135 KT Water Suburban $681 $18,741 $53,350 $99,164 $155,021 $218,490 $286,736

Development
136 Garden Ridge Suburban $681 $73,295 $204,418 $376,917 $532,052 $750,578 $986,600
137 Kenedy Rural $770 $66,189 $154,185 $234,300 $315,200 $388,987 $456,415
138 Clear Water Estates Suburban $681 $36,441 $96,585 $172,541 $262,909 $363,811 $473,079

Water System

Fort Sam Houston Urban $600 $127,514 $261,856 $383,123 $494,365 $595,513 $686,390

1 Annual costs of Advanced Water Conservation WMS are the unit costs multiplied by the demand reduction volume shown in
Table 5.2.1-10.

2 WUGs are split between Region L and other regions (Regions K, P, G, and/or N). Values in the table represent Region L portion

of projected demand reduction to meet Advanced Water Conservation Goals.

3 SAWS has identified utility-specific Advanced Water Conservation goals that are described and quantified in Section 5.2.1.5
entitled, “San Antonio Water System (SAWS) Advanced Water Conservation”. Please see Table 5.2.1-12.

5.2.1.5 San Antonio Water System (SAWS) Advanced Water Conservation

San Antonio Water System (SAWS) has chosen to develop utility-specific conservation goals, beyond
those included in the Region L Advanced Water Conservation goals described in Section 5.2.1.2. The
decadal savings and costs for SAWS Advanced Water Conservation are presented in Table 5.2.1-12.

SAWS is currently planning to adopt Advanced Meter Infrastructure (AMI) as a conservation strategy. An
AM I fixed network system automates the meter reading process with two way communications from
utility to meter. The network collects, delivers, and analyzes data regarding how and when usage takes
place. This strategy is designed to provide the utility with more information to proactively prevent water
loss and manage customers and resources. In addition, more information will be available to customers,
encouraging participation in conservation efforts. Advanced meter infrastructure can promote
conservation through improved reporting, thereby reducing demand and increasing the available
supply. SAWS estimates a 5-7 percent water savings as a byproduct of information being available to
customers through the customer service portal.

Over a period of five years, SAWS plans to install 500,000 active meters in its distribution system, with
100,000 meters installed each year between 2022 and 2026. Annual and unit costs are summarized in
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Table 5.2.1-12. The total capital cost is expected to be approximately $208,060,000. Including
engineering and feasibility studies, financing, other contingencies, and interest, the total project cost is
$288,606,000.

As demonstrated in the table below, the projected per capita water use for SAWS with only passive
conservation is 117 GPCD in 2020, with a reduction down to 110 GPCD by 2070. However, these values
represent only the effects of passive conservation, which is the implementation of low flow plumbing
and fixtures. SAWS currently implements advanced water conservation measures and plans to
implement the AMI program in the 2020 decade, which would effectively bring the per capita water use
down to 105 GPCD in 2020, with a reduction down to 74 GPCD by 2070 (See Table 5.2.1-12).

Table 5.2.1-12  SAWS Advanced Water Conservation Goals and Strategies

Per Capita Water Use (GPCD)*

With Passive Conservation 117 114 111 110 110 110
(From Table 5.2.1-3)

Demand Reduction via 12 22 29 32 34 36
Advanced Water
Conservation + SAWS AMI

With Advanced Water 105 78 76 74
Conservation + SAWS AMI

Advanced Water Conservation

Yield (acft/yr) 24,367 50,667 74,313 89,629 102,682 115,929
Unit Costs(S/acft/yr) $600 $600 $600 $600 $600 $600
Annual Cost (S/yr) $14,620,200  $30,400,200  $44,587,800  $53,777,400  $61,609,200  $69,557,400

SAWS Advanced Meter Infrastructure Project

Yield (acft/yr) 426 606 510 0 0 0
Unit Costs(S/acft/yr) $52,554 $36,944 $4,080 S0 S0 S0
Annual Cost (S/yr) $22,388,000 $22,388,000 $2,081,000 S0 S0 S0

1 The GPCD goals identified for regional planning purposes do not match the GPCD goals included in the SAWS 2017 Water
Management Plan. SAWS utilized internal population and water demand projections; whereas TWDB prescribes these
volumes for statewide planning consistency which resulted in significantly lower demands.

5.2.1.6 Recent and Recommended Water Conservation Legislation and Policies

Since the "Water Conservation Advisory Council Report to the 85th Texas Legislature (2016)," three of
WCAC's recommendations have been enacted as new legislation and policies: (1) the need for trained
water loss auditors, HB 1573; (2) designation of a water conservation coordinator, HB 1648; and

(3) addition of non-voting member to RWPGs, SB 1511. The recent report, "Water Conservation Advisory
Council Report to the 86th Texas Legislature (2018)," included five legislative recommendations to
advance water conservation in Texas:
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1. Enhanced data collection, management, and accessibility — Via increased available
appropriations to the TWDB,;

2. Funding a statewide water conservation public awareness program — Via available
appropriation of up to $3 million per year to the TWDB;

3. Maintain funding for agricultural water conservation and research programs — Via funding for
research, education, and training with BMPs that reduce evapotranspiration, and financial
assistance programs focused on improving water use efficiency in agricultural irrigation;

4. Funding to enhance the accuracy and value of water loss audits — Via $500,00 appropriation to
the TWDB for an expanded water loss program to assist utilities in the design and
implementation of water loss audits and another $500,000 for competitive grants for up to six
utilities to conduct pilot projects for validating water loss audits; and

5. Restore funding for the Texas Ag Water Efficiency Education & Demonstration Project
facility — Via funding for the education, research, and development of agricultural water
conservation initiatives.
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5.2.2 Drought Management

5.2.2.1 Description of Water Management Strategy

Drought management is the periodic activation of approved drought contingency plans (DCPs) resulting
in short-term demand reduction and/or restriction. This reduction in demand is then considered a
"supply" source. Using this approach, an entity may make the conscious decision not to develop firm
water supplies greater than or equal to projected water demands with the understanding that demands
will have to be reduced or go unmet during times of drought. Using this rationale, an economic impact
of not meeting projected water demands can be estimated and compared with the costs of other
potentially feasible WMSs in terms of annual unit costs.

Figure 5.2.2-1 is a water supply planning example of the visual methodology completed in the 2017 SWP
and 2016 RWPs. For each WUG with an identified shortage or need during the planning period, a future
water supply plan was developed consisting of one or more WMSs. In each case, the planned future
water supply was greater than the projected dry weather demand to allow for droughts more severe
than the drought of record, uncertainty in water demand projections, and/or available supply from
recommended WMSs. This difference between planned water supply and projected dry weather
demand is called management supply in Region L.

Figure 5.2.2-2 illustrates how a drought management WMS could alter the planning paradigm for WUGs
with projected needs. Instead of identifying WMSs to meet the projected need, planned water supply
remains below the projected dry weather water demand. The difference between these two lines
represents the drought management WMS. Under this concept, water demand of a WUG would be
reduced by activating a drought contingency plan to reduce demands, resulting in unmet needs. This
strategy of demand reduction or water restriction could negate the need for WMSs to meet the full
projected need of the WUG. Basically, using this approach, the WUG is planning to manage water
shortages through DCP activation or water restriction, if needed. This concept is more fully illustrated on
Figure 5.2.2-3, which shows that, in any given year, the actual demand may be above or below the
planned supply. During times in which the demand exceeds supply, the WUG would experience
shortages and incur associated economic impacts.
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Figure 5.2.2-1  Example - Typical Water Supply Planning
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Figure 5.2.2-2  Example - Drought Management WMS Planning Application
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Figure 5.2.2-3  Example - Annual Water Demand and Planned Water Supply

5.2.2.2 Drought Management Strategy Methodology

On October 3, 2019, the TWDB released the Drought Management Costing Tool to estimate
socioeconomic impacts and evaluate economic impact of the water volumes reduced by
implementation of drought management strategies for the 2021 RWPs. As described in the TWDB-
provided Drought Management Costing Tool User Manual, "the primary purpose of the tool is to provide
WUG level costs and the expected household level residential water savings associated with policy-
imposed restrictions or reduction on residential water use." The tool utilizes various inputs — user
supplied percentage reductions in use; census household size data; population projections; and Texas
Municipal League (TML) price and quantity data — to estimate reductions in water use and consumer
costs (Figure 5.2.2-4). The following subsections summarize the components and features that comprise
the Drought Management Costing Tool. More details can be found in the TWDB user manual.

St population
housedI:::ld size projections

a. Reductions in .
user supplied % total residential TML price and

reductions in use e quantity data

b. Residential
consumer costs

Figure 5.2.2-4  Costing Data and Output (TWDB, 2019)
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TML Data

The TML generated water demand curves for WUGs from the 2016 annual cost and usage surveys.
Parameters that were used included population, fees for 5,000 and 10,000 gallons of usages, and
average monthly gallon usage for each household in the WUG's associated cities. These data were
compiled to determine the expected price for the average monthly water use for the WUGs.

Analysis Assumptions

The following are the key assumptions in the development of the Drought Management Costing tool
(TWDB, 2019):

1.

The relevant demand functions are only for residential outdoor water use. Historical studies
have revealed that approximately 30 percent of residential use within the state is for outdoor
water use. Therefore, this tool only allows potential reductions less than or equal to 30 percent
of normal water use due to drought management strategies.

Only residential water use reductions are examined. Available data did not support similar
estimates for commercial water use.

County-other WUGs are not included in this costing tool.

Year 2010 household size data (WUG-specific where possible) are employed to determine the
number of households in each decade, using the TWDB adopted projected populations. These
baseline household sizes are not assumed to adjust over time.

Baseline data from TML for average monthly prices and quantities (per household) from the
year 2016 were used in developing the demand functions for the various WUGs. Where
possible, WUG-specific data was used. Proxy values that were based on planning region and
three city size classifications were assigned to WUGs with no TML survey results.

Final cost estimates are expressed in Year 2018 dollars to be consistent with the WMS costing
requirements in the 2022 SWP.

Use of the Costing Tool

The Microsoft Excel-based tool is composed of three major components (tabs within the workbook;
TWDB, 2019):

1.

Data Entry: User data entry form for decade-specific desired reductions in water use by region
and WUG;

Final Summary: A summary of the key parameters and final cost (economic impact) and water
savings estimates; and

Population and Households: Reference tab with background information on the number of
households according to the 2010 census data and the Board-adopted 2020 through 2070 WUG
and region level population projections.

5.2.2-4
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For the purposes of the SCTRWPG and the drought management WMS, only total annual water
reduction (in acft; described as yield) and total annual cost (in 2018 dollars) data for the Region L WUGs
were obtained from the Drought Management Costing Tool. Total annual water reduction or yield by
WUG is described in Section 5.2.2.3 and detailed in Table 5.2.2-1. Total annual costs are described in
Section 5.2.2.6 and detailed in Table 5.2.2-3. Drought Management was not included as a recommended
WMS for County-Other WUGs in the 2021 RWP due to data limitations for determining drought
management supplies for these WUGs.

In contrast to the 2016 SCTRWP, risk factors for each WUG are calculated and incorporated into the
costing tool by the TWDB. As such, risk factors are not discussed in the current cycle.

5.2.2.3 Yield from Drought Management Strategy

The TWDB defines "total annual water reduction" in the costing tool user manual as "... all household
water use due to drought management plan implementation based on percentage of reduction," which
is estimated via:

[( population

household size) * 12 * (monthly reduction in gallons)

gal [in acft].
325,851 acft
As described above, the SCTRWP defines "total annual water reduction" for this WMS as yield that is
based on the SCTRWPG set percent reduction in demand. The yield is considered a "supply" for
participating WUGs because the reduction in demand "reduces" the associated needs. For the Drought
Management WMS, 5 percent, 10 percent, 15 percent, and 20 percent scenarios were applied to whole
WUGs, regardless of split region, that exhibited needs in the 2020 decade. These values are summarized
in Table 5.2.2-1. For the 2021 planning cycle, the SCTRWP selected 5 percent demand reduction for all
applicable WUGSs. This WMS is expected to have a total yield in 2020 of 14,176 acft/yr and is considered

for implementation in the 2020 decade. In 2070, the total yield is expected to be 56,588 acft/yr.

Table 5.2.2-1 Drought Management WMS Yield

2020 YIELD (ACFT)

5%

(CHOSEN
ENTITY COUNTY BY RWPG)
Air Force Village I, Inc. Bexar 3 7 10 13
Alamo Heights Bexar 50 99 149 199
Atascosa Rural WSC Bexar 59 118 177 236
Bexar County WCID 10 Bexar 33 66 99 132
Castroville Medina 17 34 50 67
Clear Water Estates Water System Comal 4 7 11 14
Converse Bexar 101 202 303 405
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5%

2020 YIELD (ACFT)

(CHOSEN

ENTITY COUNTY BY RWPG)

Crystal Clear WSC Hays 92 184 276 368
East Medina County SUD Medina 43 87 130 173
El Oso WSC'? Karnes 19 38 57 75
Elmendorf Bexar 8 16 24 32
Fort Sam Houston Bexar 5 9 14 18
Garden Ridge Comal 47 94 141 187
Goforth SUD * Caldwell 109 217 326 434
Hondo Medina 51 101 152 202
Karnes City Karnes 23 45 68 91
Kirby Bexar 32 64 96 127
KT Water Development Comal 7 15 22 30
La Coste Medina 8 16 24 32
Lackland Air Force Base Bexar 67 134 201 268
Leon Valley Bexar 65 129 194 258
Live Oak Bexar 48 96 144 191
Lytle Atascosa 18 36 53 71
Martindale WSC Caldwell 21 42 62 83
Natalia Medina 6 13 19 25
Oak Hills WSC Wilson 28 56 83 111
Pearsall Frio 26 52 79 105
SS WSsC Wilson 95 189 284 378
Sabinal Uvalde 14 27 41 55
Seguin Guadalupe 228 455 683 910
Shavano Park Bexar 47 94 141 188
The Oaks WSC Bexar 9 18 26 35
Universal City Bexar 192 385 577 770
Uvalde Uvalde 103 205 308 411
Victoria Victoria 490 980 1,470 1,959
West Medina WSC Medina 7 15 22 29
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2020 YIELD (ACFT)
5%
(CHOSEN
ENTITY COUNTY BY RWPG) 10% 15% 20%

Wingert Water Systems Comal 10

Yancey WSC Medina

1 WUGs are split between Region L and other regions (Regions K or N). Split region specific Region L volumes are detailed in

Section 5.3.

As shown in the above table, the yield from this WMS is expected to be 2,225 acft/yr. SAWS has chosen
to develop utility-specific drought management reduction savings, which are summarized in Table
5.2.2-2. Including SAWS, the total yield from the Drought Management WMS is expected to be 14,176
acft/yr, 31,476 acft/yr, 45,677 acft/yr, 49,377 acft/yr, 53,109 acft/yr, and 56,588 acft/yr in 2020, 2030,
2040, 2050, 2060, and 2070, respectively.

Table 5.2.2-2 SAWS Drought Management Reduction

% Reduction (Drought

Management)

Drought Management 11,951 31,476 45,677 49,377 53,109 56,588
Savings (acft/yr)

Total Annual Cost 1,183,149 8,057,856 16,352,366 17,676,966 19,013,022 20,258,504
(2018 $)

5.2.2.4 Environmental Considerations

Drought Management is not expected to have negative impacts on natural, cultural or agricultural
resources. Because the drought management water management strategy would only be implemented
during extreme drought conditions and for short periods of time, water treatment facilities would have
little time and opportunity to respond to the increased pollutant concentrations by constructing
advanced treatment. They may need to expend more resources and chemicals to treat the higher
concentration influent and in some cases the increased concentrations could lead to exceeding WWTP
permit limits and short-term negative impacts to receiving water quality.

Strategies to encourage reduced lawn watering and/or replacement of lawns with water-conserving
landscaping could result in environmentally beneficial increases in landscape species diversity and
drought tolerance.

5.2.2.5 Reliability

The reliability of this supply is considered medium (reliability score = 3).
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5.2.2.6 Drought Management Strategy Costs

TWDB defines "total annual cost" in the costing tool user manual as "[...] adverse monetary impacts of
possible restrictions on water use for the residential water user," which is estimated via:

(average unit cost per acft) * (yield) [in 2018 $].

Using this approach, an entity may make the conscious decision not to develop firm water supplies
greater than or equal to projected water demands with the understanding that demands will have to be
reduced or go unmet during times of drought. Using this rationale, an economic impact of not meeting
projected water demands can be estimated and compared with the costs of other potentially feasible
WMSs in terms of annual unit costs.

From the data presented in Table 5.2.2-1, annual cost data were obtained for the 5 percent, 10 percent,
15 percent, and 20 percent scenarios applied to the WUGs that exhibited needs in the 2020 decade.

These values were determined to compare with other potentially feasible WMSs and are summarized in
Table 5.2.2-3. The decadal percent reductions, yields, and costs for SAWS are presented in Table 5.2.2-2.
For the 2021 planning cycle, the SCTRWP selected 5 percent demand reduction for all applicable WUGs.

Table 5.2.2-3 Total Annual Cost for Drought Management WMS

2020 TOTAL ANNUAL COST (2018 $)

5%

(CHOSEN BY

ENTITY ENTITY RWPG) 10% 15% 20%

Air Force Village I, Inc. Bexar $382 $1,612 $3,840 $7,254
Alamo Heights Bexar $4,414 $18,636 $44,397 $83,861
Atascosa Rural WSC Bexar $5,234 $22,101 $52,652 $99,454
Bexar County WCID 10 Bexar $2,929 $12,368 $29,464 $55,654
Castroville Medina $1,833 $7,741 $18,442 $34,835
Clear Water Estates Water System Comal $407 $1,717 $4,092 $7,729
Converse Bexar $9,040 $38,171 $90,936 $171,769
Crystal Clear WSC Hays $8,176 $34,522 $82,244 $155,350
East Medina County SUD Medina $3,856 $16,280 $38,786 $73,262
El Oso WSC ! Karnes $1,677 $7,080 516,866 531,858
Elmendorf Bexar $1,868 $7,888 $18,793 $35,497
Fort Sam Houston Bexar $530 $2,236 $5,328 $10,064
Garden Ridge Comal $3,004 $12,683 $30,215 $57,074
Goforth SUD ! Caldwell $9,656 $40,769 $97,127 $183,462
Hondo Medina $4,519 $19,080 $45,455 $85,859
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2020 TOTAL ANNUAL COST (2018 $)

5%

(CHOSEN BY

ENTITY ENTITY RWPG) )7 15% 20%

Karnes City Karnes $2,568 $10,842 $25,829 $48,788
Kirby Bexar $1,968 $8,310 $19,797 $37,394
KT Water Development Comal $859 $3,628 $8,644 $16,328
La Coste Medina $577 $2,434 $5,799 $10,954
Lackland Air Force Base Bexar $5,954 $25,140 $59,892 $113,129
Leon Valley Bexar $7,222 $30,493 $72,645 $137,219
Live Oak Bexar $2,726 $11,509 $27,419 $51,791
Lytle Atascosa $804 $3,395 $8,089 $15,278
Martindale WSC Caldwell $2,381 $10,054 $23,952 $45,243
Natalia Medina $689 $2,911 $6,935 $13,099
Oak Hills WSC Wilson $2,470 $10,430 $24,847 $46,933
Pearsall Frio $1,759 $7,425 $17,690 $33,414
SS WSC Wilson $8,404 $35,481 $84,529 $159,667
Sabinal Uvalde $657 $2,775 $6,611 $12,487
Seguin Guadalupe $19,898 $84,014 $200,152 $378,064
Shavano Park Bexar $3,635 $15,347 $36,561 $69,059
The Oaks WSC Bexar $1,004 $4,241 $10,103 $19,083
Universal City Bexar $12,608 $53,232 $126,817 $239,543
Uvalde Uvalde $4,500 $18,999 $45,263 585,496
Victoria Victoria $29,970 $126,540 $301,463 $569,429
West Medina WSC Medina $845 $3,566 $8,496 $16,047
Wingert Water Systems Comal $1,149 $4,850 $11,554 $21,825
Yancey WSC Medina $3,572 $15,082 $35,930 $67,869

1 WUGs are split between Region L and other regions (Regions K or N). Split region specific L costs are detailed in Section 5.3.
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5.2.3 Edwards Transfers

5.2.3.1 Description of Water Management Strategy

The EAA was created in 1993 by Senate Bill 1477 of the 73rd Texas Legislature. This bill, which is typically
called The Act, has been amended many times in subsequent legislative sessions. Requirements of the
EAA pursuant to The Act include the following:

Issuing permits for all non-exempt wells;
Limiting permitted withdrawals to 572,000 acft/yr; and

Enforcing water management practices, procedures, and methods to ensure that the continuous
minimum springflows of the Comal Springs and the San Marcos Springs are maintained to
protect endangered and threatened species to the extent required by federal law (e.g. the
Edwards Aquifer Habitat Conservation Plan (EAHCP), EAA critical period rules, etc.).

Since the EAA began to issue Initial Regular Permits (IRPs) for wells, there have been numerous transfers
of the water rights associated with these permits among interested parties. Subject to requirements in
The Act and EAA rules related to the base and unrestricted portions of water rights associated with
irrigated agriculture, many historical transfers have been from irrigation to municipal use. The Edwards
Transfers WMS in the 2021 SCTRWP focuses on the future of such irrigation to municipal transfers.

5.2.3.2 Available Yield

Section 1.15 of The Act provides that the EAA shall manage withdrawals and points of withdrawal from
the aquifer by granting permits, and Section 1.34 of The Act specifies the manner in which water rights
may be transferred, as follows:

Water withdrawn from the aquifer must be used within the boundaries of the authority.

The authority by rule may establish a procedure by which a person who installs water
conservation equipment may sell the water conserved.

A permit holder may lease permitted water rights, but a holder of a permit for irrigation use may
not lease more than 50 percent of the irrigation water rights initially permitted. The user's
remaining irrigation water rights must be used in accordance with the original permit and must
pass with transfer of the irrigated land.

Subject to approval by the authority, the owner of historically irrigated land may sever all or a
portion of the remaining water rights for the historically irrigated land which has become
developed land in the same proportion as the proportion of developed land and undeveloped
land or for which the owner of the historically irrigated land has demonstrated that all or a
portion of the land is land no longer practicable to farm. Water rights used for irrigation tied to a
portion of land that cannot be developed because of its topography or its location in a
floodplain may be included in the proportion of land considered developed land. Water rights
for use in irrigation severed under this subsection may change in purpose or place of use. Rules
adopted to implement this subsection may not expand the type of land considered developed
land or land considered land no longer practicable to farm. The approval of a severance under
this section is subject to a contested case hearing in accordance with authority rules.

5.2.3-1
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In accordance with these and many other provisions of The Act, the EAA has issued IRPs for municipal,
industrial, and irrigation water use totaling 571,600 acft/yr. During a drought scenario and full
implementation of the EAHCP, the total permitted amount is limited to MAG availability of
approximately 264,906 acft/yr! in all decades. However, the Edwards Aquifer transferability is most
constrained by the amount of enrollment in the EAA’s Voluntary Irrigation Suspension Program Option
(VISPO) and ASR programs. As of November 5, 2019, the EAA reported a total enrolled volume of
approximately 87,023 acft/yr? that, while legally transferrable, due to the nature of the EAHCP’s VISPO
and ASR programs, cannot be relied upon to be available for withdrawal during a repeat of the drought
of record.

Table 5.2.3-1, Column E details the transfer potential of each county with drought-stage implementation
of the EAHCP based on the EAA’s Critical Period Management (CPM) Plan.3 Therefore, it is anticipated
that all recommended Edwards transfers shown as part of this WMS will involve leasing or purchasing
Edwards Aquifer rights from irrigation permit holders.

Table 5.2.3-1 Historical Edwards Transfers and Remaining Unrestricted Transfer Potential

| s ] s ] ¢ | o ] & |

ESTIMATED

REMAINING
EAA ENROLLED UNRESTRICTED
EAA ESTIMATED | ASR AND VISPO TRANSFER
PERMITS? PERMITS? POTENTIAL®
COUNTY USE TYPE (ACFT/YR) (ACFT/YR) (ACFT/YR)
Municipal 375 0 227
Industrial* 0 0 0
Atascosa
Irrigation 1,738 1,756 233
Subtotal 2,113 1,756 460
Municipal 309,509 94 187,149
Industrial* 24,625 581 14,316
Bexar
Irrigation 18,420 10,309 834
Subtotal 352,554 10,985 202,300

! Availability is derived from limitations imposed by the EAA Act and from contractual obligations associated with
the Edwards Aquifer Habitat Conservation Plan (EAHCP). It should be noted, for long term planning purposes,
programs contained within the EAHCP and associated with its fifteen-year incidental take permit may be adjusted
as the plan is resubmitted for approval upon the expiration of the permit.

2 Under full implementation of the EAHCP (assumed to accomplished by 12/31/2020) this amount will be 91,795
acft/yr.

3 Edwards Aquifer Authority. “Critical Period/Drought Management”. April 2019.
https://www.edwardsaquifer.org/business-center/groundwater-permit-holder/critical-period-drought-

management/
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| s ] s ] ¢ | o ] & |

ESTIMATED
REMAINING
EAA ENROLLED UNRESTRICTED
EAA ESTIMATED ASR AND VISPO TRANSFER
PERMITS? PERMITS? POTENTIAL®
COUNTY USE TYPE (ACFT/YR) (ACFT/YR) (ACFT/YR)
Municipal 13,547 0 7,042
Industrial* 8,623 0 4,481
Comal
Irrigation 1,613 1 838
Subtotal 23,783 1 12,362
Municipal 11 0 7
Industrial* 354 0 214
Guadalupe
Irrigation 0 0 0
Subtotal 365 0 221
Municipal 8,702 0 6,210
Industrial* 2,736 0 1,953
Hays
Irrigation 499 1 355
Subtotal 11,937 1 8,518
Municipal 14,884 6 8,966
Industrial* 4,161 244 2,264
Medina
Irrigation 65,933 25,292 14,448
Subtotal 84,978 25,541 25,678
Municipal 8,009 2,000 3,355
Industrial* 512 70 273
Uvalde
Irrigation 87,349 46,669 11,739
Subtotal 95,870 48,739 15,367

Edwards Aquifer Area Totals

Municipal 355,037 2,100 212,956
Industrial* 41,011 895 23,501
Irrigation 175,552 84,028 28,449
Subtotal 571,600 87,0235 264,906
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ESTIMATED
REMAINING

EAA ENROLLED UNRESTRICTED
EAA ESTIMATED | ASR AND VISPO TRANSFER
PERMITS! PERMITS? POTENTIAL®
COUNTY USE TYPE (ACFT/YR) (ACFT/YR) (ACFT/YR)

L EAA estimated permit values before any transfers as of October 21, 2019

2 EAA enrolled ASR and VISPO permits as of November 5, 2019

3 Reliable supply estimated based on EAA CPM reductions per county and MAG limitations
4 “Industrial" is manufacturing, steam electric, mining, and livestock uses

5> Overall availability will ultimately be 91,795 acft/yr at full enrollment; however geographic distribution of the additional limitation is
unknown until the additional VISPO agreements are executed

In the 2021 SCTRWP, Edwards Transfers are included to meet projected needs of all municipal WUGs
that are currently, wholly, or largely dependent on the Edwards Aquifer for water supply. WUGs and
their corresponding firm supplies for which Edwards Transfers are recommended are shown in Table
5.2.3-2. This WMS has a 2070 firm supply of 5,906 acft/yr and is planned for implementation in 2020.

Table 5.2.3-2 Firm Supply from Edwards Transfers (acft/yr)

FIRM SUPPLY FROM EDWARDS TRANSFERS BY DECADE (ACFT/YR)

ATASCOSA COUNTY

TRANSFERS TO ATASCOSA COUNTY WUGS FROM MEDINA COUNTY

Lytle*

BEXAR COUNTY

Alamo Heights** 464 388 307 181 105 32
Leon Valley** 92 115 150 299 328 356
Selma 0 31 88 123 172 223
Shavano Park** 103 129 139 117 113 104

Universal City**

susToTAL mmmmmm

MEDINA COUNTY

Castroville 300 200 150 100 0 0

East Medina County SUD 150 250 300 400 450 500

BLACK & VEATCH | Edwards Transfers 5.2.3-4



South Central Texas Regional Water Planning Group | EDWARDS TRANSFERS

FIRM SUPPLY FROM EDWARDS TRANSFERS BY DECADE (ACFT/YR)

Hondo

La Coste 100 100 100 100 100 100
Natalia 125 150 150 200 200 200
West Medina WSC 75 75 75 75 75 75
Yancey WSC 100 225 300 350 400 450

TRANSFERS TO BEXAR COUNTY WUGS FROM MEDINA COUNTY

Alamo Heights** 340 341 233 188 108 41
Leon Valley** 79 113 122 300 304 302
Shavano Park** 87 123 113 127 114 99

Universal City**

— mm 2| 28m| 20w

UVALDE COUNTY

Sabinal 150 150 150 125 125 125
Uvalde 2,138 2,195 2,074 1,947 1,911 2,030
S swow| | | | am| s

COUNTY TOTALS

TOTAL FIRM SUPPLY m 5,814 m 5,795 5,770 m
IRP VALUE PERMITS NEEDED** 8,462 m 8,958 9,270 9,237 m

* Due to transfer volume limitations in Atascosa County, Lytle is obtaining water through Medina County
** Due to transfer volume limitations in Bexar County, Alamo Heights, Leon Valley, Shavano Park, and Universal

City are obtaining additional water from Medina County

*** Assumes that the IRP amount and exclusion of the enrolled ASR and VISPO volumes, will be reduced based
on county specific CPM and MAG limitations

Water Loss

Strategies involving transfers of water rights are assumed to have no additional water losses associated
with the use of existing infrastructure.
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5.2.3.3 Environmental Considerations

No major environmental issues are associated with this strategy. The transferred water that will be
withdrawn from the aquifer is already permitted; only the locations of withdrawals will be changed. As
the recommended transfers will generally be from central or eastern urban areas to central or western
rural (or suburban) areas (i.e. transfer from east to west due to hydrologic constraints), withdrawal
centers will be somewhat further from Comal and San Marcos Springs, which could result in incremental
springflow enhancement. One associated concern may arise from Edwards Transfers whereby irrigators
who are legally allowed to transfer their irrigation rights decide to stop irrigating and utilize their land
for dryland crops and/or grassland. A decision to convert cropland to native grasses could speed the
process of reaching a mature plant community and reduce the opportunity for soil erosion through
water and winds. Such a decision could provide habitat for native Texas wildlife, including the Texas
horned lizard, tortoises, deer, raptors, and other desert grassland species. No impacts to cultural
resources are anticipated since this strategy does not involve construction.

5.2.3.4 Engineering and Costing

Pursuant to February 6, 2014, discussions with the SCTRWPG, it is assumed for planning purposes that
the cost of Edwards Transfers will be estimated as the average unit cost of firm, non-Edwards WMSs
recommended for SAWS, NBU, and San Marcos plus integration costs ($258 per acft/yr; adjusted from
2013 dollars) for facility upgrades. In other words, the cost for these transfers is based on the
“replacement cost” of water (i.e., what it would cost a large municipality to construct and operate a
project or projects to replace the Edwards water leased to other municipalities). Hence, the assumed
annual unit cost for Edwards Transfers is $1,242 per acft; estimated annual costs are summarized by
decade in Table 5.2.3-3.

5.2.3.5 Implementation Considerations

Leasing and purchase of Edwards Aquifer irrigation rights for transfer to municipal and industrial uses
are active at the present time. As the existing Edwards Aquifer supply used to quantify needs reported in
the 2021 SCTRWP is based on the assumption of full EAHCP implementation, the key implementation
issue for the Edwards Transfers strategy is expected to be willingness of rural or suburban communities
to buy or lease Edwards supplies at costs substantially greater than previously experienced.

Table 5.2.3-3 Annual Costs for Edwards Transfers ($)

ANNUAL COST FOR EDWARDS TRANSFERS BY DECADE*

ATASCOSA COUNTY

Lytle $434,874 $496,999 $559,124 $621,249 $745,498 $807,623
Alamo Heights** $998,372 $906,111 $670,608 $457,623 $265,004 $90,802
Leon Valley** $212,856 $284,531 $337,746 $743,573 $786,157 $817,165
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ANNUAL COST FOR EDWARDS TRANSFERS BY DECADE*

Selma S0 $38,476 $109,811 $153,222 $214,079 $276,985
Shavano Park** $236,157 $312,572 $313,114 $302,991 $282,059 $252,971
Universal City** $218,462 $408,782 $336,717 $296,957 $205,182 $148,458

$1,665,846 | $1,950,471 | $1,767,996 | $1,954,366 | $1,752,480 | $1,586,382

MEDINA COUNTY

Castroville $372,749 $248,499 $186,375 $124,250 S0 S0

LS ) (2T $186,375  $310,624  $372,749  $496,999  $559,124  $621,249

SuUb

Hondo $621,249 $621,249 $559,124 $528,061 $621,249 $621,249
La Coste $124,250 $124,250 $124,250 $124,250 $124,250 $124,250
Natalia $155,312 $186,375 $186,375 $248,499 $248,499 $248,499
West Medina WSC $93,187 $93,187 $93,187 $93,187 $93,187 $93,187
Yancey WSC $124,250 $279,562 $372,749 S434,874 $496,999 $559,124
Sabinal $186,375 $186,375 $186,375 $155,312 $155,312 $155,312
Uvalde $2,656,958  $2,727,775 $2,576,955  $2,418,841  $2,374,659  $2,521,984

TOTAL ANNUAL COST | $5,992,284 | $6,311,600 | $6,253,968 | $6,282,228 | $6,455,483 | $6,789,183

* SCTRWPG (2/6/2014) - Costs for Edwards Transfers shall be estimated as the average unit cost of firm, non-
Edwards water management strategies recommended for SAWS, NBU, and San Marcos (plus integration costs

for facility upgrades at $258 per acft/yr) multiplied by the total firm supply needed

** Inclusive of Edwards Transfer volume costs from Medina County

Reliability
The reliability of this supply is considered medium (reliability score = 3) because of uncertainty involved
in negotiations between willing buyers and willing sellers of existing Edwards Aquifer permits.
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5.24 Local Groundwater

5.2.4.1 Description of Water Management Strategy

Local Groundwater is the recommended WMS for ten municipal WUGs and four non-municipal WUGs.
Many WUGs in Region L commonly use local aquifers for their supply. Where local groundwater supplies
are available, there is generally a preference for groundwater as a source because it is (1) readily
available at different locations within a distribution system, (2) relatively inexpensive, and (3) often
requires minimal treatment compared to surface water. The implementation decade for this WMS
varies depending on the sponsor. More information on the yield and implementation decade can be
found in Section 5.2.4.2.

For the purposes of this study, WUGs are divided into municipal and non-municipal categories. Non-
municipal WUGs include mining and manufacturing at the county level.

The purposes of this WMS evaluation are the following:

Evaluate the existing sources of water for each WUG in the Region. Identify those WUGs that (1) rely
solely on groundwater from a single aquifer or have limited options for future supplies and (2) have
projected needs during the planning horizon that are likely not to be met by other WMSs.

Evaluate the production capacity from the selected WUGs’ existing wells, their permitted water rights,
and how those compare to the MAG. Determine which entities are limited by the capacity of their
existing wells and which are limited by their permitted water rights.

Determine if additional water is available in the aquifers that the selected WUGs are currently using
and if limited by the capacity of existing wells. If there is sufficient water available within the
constraints of the MAG, then determine the number of new wells required to meet their projected
needs by decade, according to the needs plus the capacities and depths of existing wells in the area.
Estimate costs for new wells and system expansion using the uniform costing model.

Several WUGs may rely solely on groundwater from a single aquifer and also have projected needs, but
because they have other plans or strategies to meet their projected needs, local groundwater is not the
recommended WMS for those entities.

The evaluation of Local Groundwater WMSs for each WUG is at a reconnaissance level and was based on
data from the following sources:

Information prepared for the South Central Texas Regional Water Planning Group on projected water
demands for each of the WUGS;

Estimated system capacity for each WUG through 2070, based on TCEQ reported system information;
and

Compilation of publicly available information for each WUG from TCEQ and TWDB.

5.2.4.2 Available Yield for Municipal WUGs

Local Groundwater is the recommended WMS for 18 municipal WUGs that (1) rely on groundwater as a
sole source, (2) are expected to have a water shortage by 2070, and (3) do not have sufficient permitted
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or production capacities to meet their expected needs. The projected needs, recommended new wells,
and projected yield for the ten municipal WUGs are shown in Table 5.2.4-1 and Table 5.2.4-2.

Carrizo-Wilcox Aquifer
Atascosa Rural WSC;
Benton City WSC;
Floresville;

Karnes City?;
Luling;

Oak Hills WSC;
Picosa WSC;
Poth; and
Pearsall.

Trinity Aquifer
Clear Water Estates Water System;
Garden Ridge;
Kendall West Utility;
KT Water Development;
Water Services; and
Wingert Water Systems.

Gulf Coast Aquifer
Calhoun County-Other; and
El Oso

Yegua-Jackson Aquifer
Karnes City!

New Wells to Meet Projected Needs

Ten of the above WUGSs need new wells to meet projected needs. Production and/or drilling permits for
these wells may be required in accordance with specific GCD rules. The above WUGs will be able to
meet their projected needs with the recommended new wells (and associated permits) without
exceeding the designated MAG. Maps are provided to show the general locations of municipal WUGs
that rely on the Carrizo-Wilcox Aquifer (Figure 5.2.4-1), Trinity Aquifer (Figure 5.2.4-2), and Gulf Coast
Aquifer (Figure 5.2.4-3). Capacities, production rates, and assumed depth for each municipal WUG is
provided in Table 5.2.4-3.

1 Karnes City supplies are limited by the Carrizo-Wilcox Aquifer MAG in Karnes County. In combination with this
WMS, it is planned that Karnes City would utilize the Local Groundwater Conversions WMS of the Carrizo-Wilcox
and Yegua-Jackson Aquifers.
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Table 5.2.4-1 Summary of Municipal Local Groundwater Projects

Atascosa Rural WSC Atascosa Carrizo-Wilcox Aquifer 1,049 2,098 2,098 2,098 2,098 2,098
County-Other, Calhoun  Calhoun Gulf Coast Aquifer 0 0 0 0 412 412
System
El Oso WSC Bee Gulf Coast Aquifer 12 13 18 20 45 47
System
Floresville Wilson Carrizo-Wilcox Aquifer 0 0 828 828 1,654 1,656
Karnes City?* Karnes Carrizo-Wilcox Aquifer 134 134 134 134 134 134
Karnes City?* Karnes Yegua-Jackson Aquifer 310 310 310 310 310 310
KT Water Development  Comal Trinity Aquifer 161 161 322 483 483 644
Luling Caldwell Carrizo-Wilcox Aquifer 0 353 353 706 706 1,059
Pearsall Frio Carrizo-Wilcox Aquifer 807 807 1,614 1,614 1,614 1,614
Water Services Bexar Trinity Aquifer 0 252 252 315 379 504
Wingert Water Systems  Comal Trinity Aquifer 296 296 296 296 296 296

1The Karnes City Local Groundwater project will require ndwater conversion needed to meet the needs of Karnes City. See
Section 5.2.5 for more details.

Table 5.2.4-2 Projected Wells and Available Project Yield for Municipal WUGs

Carrizo-Wilcox Aquifer

NEEDS (ACFT/YR) PROJECT

TOTAL YIELD?
| 2030 [ o0 | aos0 | o0 | a0 | wens Jucrvm

Atascosa Atascosa Projected 871 1,119 1,353 1,588 1,811 2,017 2 2,098
Rural WSC Needs*
New Wells 1 1 0 0 0 0
Total 2 2 2 2 2 2
Wells
Floresville Wilson Projected 0 0 245 608 961 1,281 2 1,656
Needs*
New Wells 0 0 1 0 1 0
Total 0 0 1 1 2 2
Wells
Karnes Karnes Projected 319 305 280 267 256 232 1 444
City? Needs*
New Wells 1 0 0 0 0 0
Total 1 1 1 1 1 1
Wells

BLACK & VEATCH | Local Groundwater 5.2.4-3
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NEEDS (ACFT/YR) PROJECT
TOTAL YIELD?
m 030 | 2000 { aos0 | a0s0 | 2070 | weus Juacrrve
Luling Caldwell Projected 49 227 412 608 799 3 1,059
Needs*
New Wells 0 1 0 1 0 1
Total 0 1 1 2 2 3
Wells
Pearsall Frio Projected 611 771 913 1,061 1,206 1,340 2 1,614
Needs*
New Wells 1 0 1 0 0 0
Total 1 1 2 2 2 2
Wells
Trinity Aquifer
KT Water Comal Projected 26 136 249 364 479 589 4 644
Developm Needs*
ent
New Wells 1 0 1 1 0 1
Total 1 1 2 3 3 4
Wells
Water Bexar Projected 0 40 143 260 376 485 8 504
Services, Needs*
Inc.
New Wells 0 4 0 1 1 2
Total 0 4 4 5 6 8
Wells
Wingert Comal Projected 32 108 185 185 185 185 1 296
Water Needs*
Systems
New Wells 1 0 0 0 0 0
Total 1 1 1 1 1 1
Wells
Gulf Coast Aquifer
County- Calhoun Projected 0 0 0 0 1 37 1 412
Other, Needs*
Calhoun
New Wells 0 0 0 0 1 0
Total 0 0 0 0 1 1
Wells
El Oso Bee Projected 37 50 26 31 176 185 1 120
WSC (RegionN)  Needs*
New Wells 1 0 0 0 0 0
Total 1 1 1 1 1 1
Wells

Yegua-Jackson Aquifer?

BLACK & VEATCH | Local Groundwater
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NEEDS (ACFT/YR)

TOTAL
WELLS

Karnes Karnes Projected

City Needs*
New Wells 1
Total 1
Wells

* Projected Needs in acft/yr

PROJECT

YIELD?!
(ACFT/YR)

444

1 Project Yield based on full project implementation. WMS supplies vary based on well development and adhering to MAG

availability. See Section 5.3 for WMS supply volumes.

2Yegua-Jackson Aquifer noted based on groundwater conversion needed to meet the needs of Karnes City. See Section 5.2.5 for

more details.
Kendall
Cal
/" coma Atascosa.
Rural WSC
L/ t‘c Guad

Bexar nga

Uvalde Medina N
Karhes W‘+E
SO Gty
P I DeWitt S
earsal ! i
Lulifig .F.|\OTESV1||E
ava ri faswo N rmes »;
A
Victoria
- Goliad —
d
Calho
im i
Refugio
L 1
»
—ile S
(] 25
Figure 5.2.4-1 General Location of Municipal WUGs Relying on Carrizo-Wilcox Aquifer
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General Location of Municipal WUGSs Relying on Trinity Aquifer

BLACK & VEATCH | Local Groundwater

5.2.4-6



South Central Texas Regional Water Planning Group | LOCAL GROUNDWATER

Kendall

Uvalde Medina

L/

v

Comal

[lc Guad

Bexar n

VIM] sha n
\;‘ Karnes
S€0
3 El|OsoWSC.
(Bee County.
.- Region’N]

DeWitt

-

Victoria

Goliad

—

Calhouns
County-Other
o,

Refugio

e \liles
25

Figure 5.2.4-3

Table 5.2.4-3

COUNTY

Atascosa Rural WSC Bexar
County-Other, Calhoun Calhoun
El Oso WSC Bee

(Region N)
Floresville Wilson
Karnes City Karnes
KT Water Development Comal
Luling Caldwell
Pearsall Frio
Water Services, Inc. Bexar

Capacity, Rate, and Depth of New Wells

AVERAGE
CAPACITY OF

EXISTING WELLS
(GPM)

650
510
75

1,026
550
200
438

1,000

78

o N W B NN

General Location of Municipal WUGSs Relying on Gulf Coast Aquifer

ASSUMED
PRODUCTION ASSUMED
RATE OF NEW DEPTH
WELLS (ACFT/YR) (FT)
1,048 2,000
411 250
121 500
828 1,100
444 3,800
161 550
353 400
807 1,500
63 600

BLACK & VEATCH | Local Groundwater
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AVERAGE ASSUMED
CAPACITY OF PRODUCTION ASSUMED
EXISTING WELLS RATE OF NEW DEPTH
COUNTY (GPM) WELLS (ACFT/YR) (FT)
Wingert Water Hays 1 367 296 450
Systems

New Permits or Increased Permit Production Limits

There are seven WUGs that (1) rely on groundwater as a sole source and (2) are expected to have a
water shortage by 2070. However, these seven WUGs are not limited by the capacity in their existing
well(s) to meet their projected needs. They are currently limited only by their permitted capacities, so
they can meet their projected needs by acquiring new permits or increasing the production limits on
their existing permits. Therefore, the Local Groundwater strategy is recommended as a WMS for the
following seven permit-limited WUGs:

Benton City WSC;

Clear Water Estates Water System;
Garden Ridge;

Kendall West Utility;

Oak Hills WSC;

Picosa WSC; and

Poth.

Benton City WSC, Oak Hills WSC, Picosa WSC, and the City of Poth have production capacity in their
existing Carrizo-Wilcox wells that will allow them to meet projected needs. Garden Ridge currently uses
both the Edwards-Balcones Fault Zone (BFZ) and Trinity Aquifers and has production capacity in the
existing Trinity Aquifer wells that allow the city to meet projected needs. Clearwater Estates Water
System and Kendall West Utility have production capacity in their existing Trinity Aquifer wells that
allow them to meet projected needs. The recommended strategy for the above entities is to apply for
new permits or permit modifications to increase their permitted capacities. Because there is no new or
expanded infrastructure associated with new permits or expanded production permit limits, there are
no associated costs for these WUGs. Estimated permit capacity increases are summarized in Table
5.2.4-4.

Table 5.2.4-4 Local Groundwater Permit Capacity Increase (acft/yr)

IS =T 7 [N N I I T

Benton City WSC Atascosa

Clear Water Estates Water System Comal 627 806 987 1,171 1,352 1,528
Garden Ridge Comal 918 1,241 1,638 1,788 2,184 2,565
Kendall West Utility Kendall 0 282 561 902 1,365 1,596

BLACK & VEATCH | Local Groundwater 5.2.4-8
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Oak Hills WSC Wilson 875 1,050 1,200 1,350
Picosa WSC Wilson 0 0 19 58 99 137
Poth Wilson 0 0 0 0 35 97

5.2.4.3 Available Yield for Non-Municipal WUGs

Local Groundwater is the recommended WMS for four non-municipal WUGs that (1) rely on
groundwater as a sole source, (2) are expected to have a water shortage by 2070, and (3) do not have
sufficient permitted or production capacities to meet their expected shortages. Mining in Comal County
relies on the Edwards-BFZ and the Trinity Aquifer; projected needs must be met from the Trinity Aquifer
because no new rights are available from the Edwards-BFZ Aquifer. Mining and manufacturing in DeWitt
County rely on the Gulf Coast Aquifer System as a sole source. Mining in Uvalde County relies on the
Edwards-BFZ aquifer; however, due to MAG limitations, they are utilizing the Local Conversions WMS
from the Leona Gravel Aquifer to meet their needs.

The projected needs and recommended new wells are shown in Table 5.2.4-6 and Table 5.2.4-6. Maps
are provided to show the general locations of non-municipal WUGSs that rely on the Trinity and Leona
Gravel Aquifers (Figure 5.2.4-4), and Gulf Coast Aquifer (Figure 5.2.4-5). All of the above entities are in
need of new wells, and associated new permits for groundwater extraction, to meet projected needs.

Table 5.2.4-5 Summary of Non-Municipal Local Groundwater Projects

Manufacturing, Dewitt  Dewitt Gulf Coast Aquifer System 242 242 242 242 242

Manufacturing, Karnes  Karnes Yegua-Jackson Aquifer 0 0 232 231 242 242

Mining, Comal Comal Trinity Aquifer 4,116 5,566 7,018 8,228 9,206 9,185
Gulf Coast Aquifer 1,937 1,937 1,937 1,937 1,937 1,937

Mining, Dewitt Dewitt System

Mining, Uvalde! Uvalde Leona Gravel Aquifer

Total m 7,987 | 9,671 | 10880 | 11,860 | 11,848

1 Noted Local Groundwater project will require groundwater conversion needed to meet the needs of this project. See Section

5.2.5 for more details.
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Table 5.2.4-6

Gulf Coast Aquifer

Projected Wells and Available Project Yield for Non-Municipal WUGs

TOTAL

PROJECT
YIELD
(ACFT/YR)

Mining, DeWitt Projected 1,718 1,595 362 2 0 0 1,937
DeWitt Needs*
County
New Wells 8 0 0 0 0 0
Total 8 8 8 8 8 8
Wells
Manufactur  DeWitt Projected 0 22 10 0 0 0 242
ing, DeWitt Needs*
County
New Wells 0 1 0 0 0 0
Total 0 1 1 1 1 1
Wells
Leona Gravel Aquifer
Mining, Uvalde Projected 102 102 102 102 102 102 242
Uvalde Needs*
County?
New Wells 1 0 0 0 0 0
Total 1 1 1 1 1 1
Wells

Trinity Aquifer

Mining, Comal Projected 3,861 5,201 6,491 7,617 8,849 8,849 41 9,206
Comal Needs*
County

New Wells 17 6 6 5 7 0

Total 17 23 29 34 41 41

Wells

Yegua-Jackson Aquifer

Manufactur Karnes Projected 0 0 113 155 155 155 242
ing, Karnes Needs*
County

New Wells 0 0 1 0 0 0

Total 0 0 1 1 1 1

Wells

* Projected Needs in acft/yr

2 Mining, Uvalde supplies are limited by the Edwards-BFZ Aquifer MAG in Uvalde County. In combination with this
WMS, it is planned that Mining, Uvalde would utilize the Local Groundwater Conversions WMS of the Leona Gravel
Aquifer.

BLACK & VEATCH | Local Groundwater 5.2.4-10
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Figure 5.2.4-4  General Location of Non-Municipal WUGs Relying on Trinity Aquifer and Leona Gravel Aquifer
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Figure 5.2.4-5  General Location of Non-Municipal WUGs Relying on Gulf Coast Aquifer
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For counties with mining and manufacturing water shortages, the following assumptions were made:

Well capacity is 150 gpm;

Well construction standards are consistent with non-potable wells;

System improvements were $5,000 per well;

Water quality treatment costs were not included;

Facilities would be constructed on land owned or leased by the operators; and

Power cost is calculated from an estimate of a typical water lift for medium sized wells in the county.

5.2.4.4 Environmental Considerations

A summary of the projected needs and cost estimates for development of local groundwater The Local
Groundwater WMS could result in minor to moderate impacts to land use, vegetation, protected
species, aquatic resources, cultural resources and agricultural land uses from well field expansions and
associated facility construction and upgrades. Individual projects would require site-specific reviews to
determine requirements for environmental permitting and field data collection, if needed. supplies

5.2.4.5 Engineering and Costing

A summary of the projected needs and cost estimates for development of local groundwater supplies
for municipal WUGs is provided in Table 5.2.4-7. Costs associated with non-municipal WUGs is provided
in Table 5.2.4-8. The costs for the local groundwater WMSs do include the cost of disinfection
treatment. Costs do not include (1) expenses attributed to regional water level declines that may
necessitate the lowering of pumps or replacement of older wells, (2) expenses for removing high
concentrations of metals such as iron and manganese, or (3) expenses for cooling water from deep well
extraction.

Table 5.2.4-7 Local Groundwater Associated Costs for Municipal WUGs

TOTAL PROJECT UNIT COST
COST OF PROJECT ANNUAL YIELD (S PER
COUNTY FACILITIES COSTS COSTS* (ACFT/YR) ACFT/YR)
Atascosa Bexar Carrizo- $4,615,000 $6,490,000 $982,000 2,098 $468
Rural WSC Wilcox
County- Calhoun Gulf Coast $1,060,000 $1,502,000 $293,000 412 $711
Other, System
Calhoun
El Oso WSC Bee Gulf Coast $554,000 $809,000 $158,000 120 $1,317
(Region N) System
Floresville Wilson Carrizo- $3,886,000 $5,477,000 $858,000 1,656 $518
Wilcox
Karnes City Karnes Carrizo- $2,935,000 $4,080,000 $502,000 444 $1,131
Wilcox &
Yegua-
Jackson
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Luling

Pearsall

KT Water
Development

Water
Services, Inc.

Wingert
Water
Systems

COUNTY

Caldwell

Frio

Comal

Bexar

Hays

TOTAL

PROJECT
COSTS

COST OF
FACILITIES

Carrizo- $2,822,000
Wilcox

Carrizo- $4,384,000
Wilcox

Trinity $2,477,000
Trinity $2,928,000
Trinity $1,025,000

$4,038,000

$6,140,000

$3,596,000

$4,378,000

$1,463,000

PROJECT UNIT COST

ANNUAL YIELD ($ PER

COSTS* (ACFT/YR) ACFT/YR)
$669,000 1,059 $632
$910,000 1,614 $564
$519,000 644 $806
$539,000 504 $1,069
$258,000 296 $872

*Includes amortization at 3.5% for 20 years, operation and maintenance (O&M), and power costs.

Table 5.2.4-8

Local Groundwater Associated Costs for Non-Municipal WUGs

COUNTY

TOTAL
PROJECT
COSTS

Mining, Comal
Mining, DeWitt

Mining, Uvalde

Manufacturing,
DeWitt

Manufacturing,
Karnes

Comal
DeWitt

Uvalde

DeWitt

Karnes

COST OF
FACILITIES

Trinity $7,143,000
Gulf Coast $925,000
Leona $105,000
Gravel

Gulf Coast $116,000
Yegua- $130,000
Jackson

$10,202,000
$1,333,000
$153,000

$167,000

$188,000

*Includes amortization at 3.5% for 20 years, O&M, and power costs.

PROJECT

ANNUAL YIELD UNIT COST
COSTS* (ACFT/YR) | ($/ACFT/YR)
$815,000 11,616 $70
$107,000 1,936 $55
$13,000 242 $54
$14,000 242 $56
$15,000 242 $65

5.2.4.6 Implementation Considerations

Because of the generalized and reconnaissance nature of this evaluation, each individual entity or WUG
should conduct more thorough and site-specific evaluations for any new well. The owner or WUG should
work with professional engineers and hydrogeologists to evaluate details specific to their existing
system and their local hydrogeologic conditions and refine cost estimates accordingly. Considerations
for water quality are especially important for any water that may not meet Safe Drinking Water Act
requirements. For all new wells, local GCD regulations and reporting should be followed, along with
applicable requirements of TCEQ and TWDB.

During times of drought, WUGs should be aware that the saturated thickness and, therefore, the
associated well capacity, may be impacted by drawdown from nearby operating wells.

BLACK & VEATCH | Local Groundwater
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Reliability

This strategy was developed in accordance with MAG values for the appropriate aquifer and county. As
such, it is considered to be reliable supply (reliability score = 5) that will not compromise the DFCs as
established by the of the relevant GCD (where applicable) and GMA.
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5.2.5 Local Groundwater Conversions

5.2.5.1 Description of Water Management Strategy

The Local Groundwater Conversions WMS is intended to be used by WUGs where the Local
Groundwater WMS (Section 5.2.4) would be the primary recommended strategy to meet their needs
but there is no groundwater availability because of existing permits and limited MAG estimates. This
strategy includes purchasing and/or leasing existing irrigation or mining groundwater permits, and
changing the type of use to municipal use. The Local Groundwater Conversions are intended to be used
within the same county and between willing sellers and willing buyers.

For the 2021 SCTRWP, Karnes City and Uvalde Mining were identified as WUGs that could utilize Local
Groundwater Conversions as a WMS through conversions from the Carrizo-Wilcox and Yegua-Jackson,
and Leona Gravel Aquifers, respectively. Karnes City was initially identified through the Local
Groundwater WMS (Section 5.2.4) to meet needs, but was found to be limited by the Carrizo Aquifer
MAG in Karnes County.! Thus, Karnes City would convert water from Karnes Mining and Irrigation users
to meet their needs through this strategy. Uvalde Mining was initially identified through the Local
Groundwater WMS (Section 5.2.4) to meet needs, but was found to be limited in the Edwards-BFZ and
Leona Gravel MAGs in Uvalde County.? Thus, Uvalde Mining would convert from Uvalde Irrigation to
meet their needs through this strategy.

5.2.5.2 Available Yield

The available supply from the Local Groundwater Conversions WMS is limited to the firm supply under
existing irrigation or mining groundwater permits within the same county as the municipal WUG seeking
to acquire additional supply via use type conversion. Table 5.2.5-1 details the projected decadal needs
of Karnes City that would require purchasing and/or leasing existing irrigation or mining groundwater
permits and changing the type of use to municipal use. Additionally, Table 5.2.5-2 details the projected
decadal needs of Uvalde Mining that would require purchasing and/or leasing existing irrigation or
mining groundwater permits and changing the type of use to municipal use. This WMS is considered for
implementation beginning in the 2020 decade.

1 The Carrizo-Wilcox Aquifer is MAG limited in Wilson County where there are several recommended WMSs. It is assumed that
Karnes City will be utilizing local groundwater conversions to get the full water volume that is needed for the recommended
project.

2 The Edwards-BFZ and Leona Gravel Aquifers are MAG limited in Uvalde County where there are several recommended WMSs.
It is assumed that Mining Uvalde will be utilizing local groundwater conversions to get the full water volume that is needed for
the recommended projects.
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Table 5.2.5-1 Projected Well and Available Project Yield for Karnes City

CONVERSION VOLUME (ACFT/YR)

COUNTY ENTITY 2060 | 2070

Volume needed for Karnes City Local Groundwater
WMS *

Local Carrizo Wilcon Groundwater Avallabl o] o] | 2| | =

Remaining Volume to be Obtained by Local
Groundwater Conversions

Karnes City Karnes Carrizo Irrigation,
. 42 42 42 42 42 42
Wilcox Karnes
Carrizo Mining, Karnes
iz = 92 92 77 0 0 0
Wilcox
Yegua- Irrigation,
310 310 310 310 310 310
Jackson Karnes

*See Section 5.2.4 for details on the Local Groundwater WMS

Table 5.2.5-2 Projected Well and Available Project Yield for Mining, Uvalde

CONVERSION VOLUME (ACFT/YR)
USER COUNTY | AQUIFER ENTITY 2060 | 2070
Volume needed for Uvalde, Mining Local
Groundwater WMS *
Local Carrizo-Wilcox Groundwater Available m m m m m m
Remaining Volume to be Obtained by Local
Groundwater Conversions

Mining, Uvalde Leona Irrigation,
Uvalde Gravel Uvalde

Total Converted Water Rights ﬁ m m m m m

*See Section 5.2.4 for details on the Local Groundwater WMS

5.2.5.3 Environmental and Cultural Considerations

Environmental and cultural issues associated with the local groundwater conversions are anticipated to
be limited. The projects may result in agricultural impacts in the form of reductions in irrigated acreage.

5.2.5.4 Engineering and Costing

The cost associated with the local groundwater conversions WMS is limited to the negotiations between
willing sellers and willing buyers. Details associated with the costs necessary to develop groundwater
infrastructure for Karnes City and Uvalde Mining, if it were able to complete a successful transaction to
meet its needs, can be found in the Local Groundwater WMS (Section 5.2.4).

BLACK & VEATCH | Local Groundwater Conversions 5.2.5-2



South Central Texas Regional Water Planning Group

5.2.5.5 Implementation Considerations

Implementation would require the ability to execute contractual agreements between the municipal
WUG and the irrigators or mining entities and the ability to amend existing groundwater permits at the
groundwater conservation district to add municipal use as a type. If the rules of the groundwater
conservation district do not explicitly allow for the conversion of groundwater permits between use
types, then such rules would need to be amended.

Reliability

The reliability is expected to be medium (reliability score = 3) because of uncertainty involved in
purchasing existing irrigation or mining groundwater permits and changing the type of use to municipal
use. There could be competing development that may impact the reliability of securing sufficient
groundwater permits from willing sellers in order to protect the long-term productivity of the well fields.

5.2.5-3
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5.2.6  Surface Water Rights

5.2.6.1 Description of Water Management Strategy

The Surface Water Rights WMS is included to explicitly recognize that use of water supplies made
available under existing water rights by lease or purchase agreements between willing buyers and
willing sellers is an activity consistent with the 2021 SCTRWP. The additions of diversion points or types
and places of use for existing surface water rights are also activities consistent with the 2021 RWP; if
necessary, authorizations would be obtained pursuant to TCEQ rules and applicable law. Essentially, this
strategy is to develop or enhance water supplies through lease or purchase of existing right(s) having
consumptive use and/or impoundment authorizations. Diversion point(s), use type(s), and/or place(s) of
use may be amended as long as there is no associated adverse impact on other water rights or the
environment greater than that with full use prior to amendment (the "No Injury" rule).

It is important to note that this WMS is intended to address existing water rights (within currently
authorized annual and instantaneous maximum diversion rates) and not applications for new surface
water appropriations. Furthermore, this strategy focuses on maximizing beneficial use of existing run-of-
river water rights as opposed to the development of new major reservoirs. As described in Chapter 3.2,
existing firm supplies from major reservoirs are either committed to current steam-electric power
generation uses (Coleto Creek Reservoir and Braunig and Calaveras lakes) or contracted for multiple
uses (Canyon Reservoir).

Key applicable water law regarding amendment of existing water rights to facilitate lease/purchase
agreements is found in Section 11.122 of the Texas Water Code, which requires water rights holders to
obtain authorization from TCEQ to "change the place of use, purpose of use, point of diversion, rate of
diversion, acreage to be irrigated, or otherwise alter a water right." Section 11.122 further provides that
"an amendment, except an amendment to a water right that increases the amount of water authorized
to be diverted or the authorized rate of diversion, shall be authorized if the requested change will not
cause adverse impact on other water right holders or the environment on the stream of greater
magnitude than under circumstances in which the permit, certified filing, or certificate of adjudication
that is sought to be amended was fully exercised according to its terms and conditions as they existed
before the requested amendment." This section is identified in the TCEQ rules as the "No Injury" rule.
Pursuant to the "No Injury" rule, restrictions may be placed upon a right for which amendment is being
sought in order to protect senior water rights. An example of such restrictions is subordination of an
amended right to water rights situated between the existing and amended diversion locations.

5.2.6.2 Available Yield

Available yield of run-of-river surface water rights, whether before or after lease/purchase under the
Surface Water Rights WMS, is determined using the applicable WAM. The Guadalupe-San Antonio River
basin WAM?! and the Nueces River basin WAM? are the primary tools applicable for consideration of
water rights in the South Central Texas Regional Water Planning area (Region L). These WAMs perform

1 HDR Engineering, Inc. "Water Availability in the Guadalupe-San Antonio River Basin." Texas Natural Resource Conservation
Commission. December 1999.

2 HDR Engineering, Inc. "Water Availability in the Nueces River Basin., Texas Natural Resource Conservation Commission.
October 1999.
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the complex calculations accounting for relative seniority, authorized annual diversion, type(s) of use,
maximum diversion rate, instream flow requirements, physical location, and authorized storage
associated with a particular water right. These calculations are completed in the context of historical
hydrology, as necessary to quantify firm diversion or available yield subject to DOR conditions.
Information regarding current surface water rights in Region L is summarized in Appendix C of Volume I.

Example entities that have acquired existing surface water rights and/or are considering acquiring
existing surface water rights in the future include the following:

CRWA;

City of Victoria;
GBRA;

NBU;

SARA; and
SAWS.

Water Loss

Strategies involving transfers of water rights are assumed to have no additional water losses associated
with the use of existing infrastructure.

5.2.6.3 Environmental Issues

Potential environmental issues associated with implementation of the Surface Water Rights WMS are
limited compared to other strategies because the source of water is existing water rights having prior
authorizations for consumptive use. If an amendment to an existing water right is necessary to
implement the strategy, Section 11.122 of the Texas Water Code indicates that only adverse impacts on
the environment on the stream of greater magnitude than under circumstances in which the right
sought to be amended was fully exercised prior to the amendment need be addressed. Environmental
effects and impacts to agricultural land uses associated with new diversion, storage, transmission,
treatment, and/or integration facilities necessary to use water available under existing rights must be
addressed in accordance with applicable state and federal requirements.

5.2.6.4 Engineering and Costing

Estimated costs for purchase or lease of existing surface water rights are highly variable depending on
location, reliability, and negotiations between willing buyers and sellers. Future acquisitions of specific
water rights are not addressed herein.

5.2.6.5 Implementation Issues

Potentially significant implementation issues associated with the Surface Water Rights WMS include the
following:

Any potential effects on other water rights, streamflows, and freshwater inflows to bays and
estuaries must be considered and quantified to the extent required by TCEQ rules and
applicable state and federal law;
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Changes in the point of diversion may necessitate subordination of an amended right to water
rights situated between the existing and amended diversion locations;

Interbasin transfer of water made available under existing surface water rights may involve
additional regulatory requirements to amend place of use and may introduce changes in relative
priority and inflow passage for environmental flow needs; and

Run-of-river water rights often require storage and/or groundwater to firm up supply for
municipal water use.
Reliability

The reliability of this supply is considered medium (reliability score = 3) because of uncertainty involved
in negotiations between buyers and sellers of existing water rights.
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5.2.7 Balancing Storage

5.2.7.1 Description of Water Management Strategy

WMSs of the 2021 SCTRWP are sized and scheduled to meet seasonal and daily variations of demand,
but without storage, some current and proposed supplies may not be fully reliable during extended
droughts. Several recommended strategies involve long distance pipelines of more than 40 miles in
length that will be supplied from a combination of run-of-river diversions and groundwater. Thus,
surface reservoirs, large scale ASR systems, or multipurpose reservoirs that are adequate in size to store
surplus flows of surface water during periods of high streamflows, including flood flows, need to be
available during extended periods of drought. The Balancing Storage WMS involves implementing such
ASR and/or surface storage facilities to assist in satisfying applicable needs.

The Balancing Storage WMS is recommended to explicitly recognize that storage is needed to a) firm up
supplies from run-of-river diversions or interruptible groundwater sources, and b) to ensure that
supplies delivered through long distance conveyance facilities are available to meet daily and seasonal
demands. The addition of balancing storage on the surface or underground (ASR) is consistent with the
2021 SCTRWP if necessary authorizations are obtained pursuant to the TCEQ and/or GCD rules and
applicable law. Storage examples include the following:

Develop or enhance water supplies through off-channel or underground (ASR) storage
authorizations; and

Off-channel or underground (ASR) storage may be added through amendment of existing
surface water rights as long as there is no associated adverse impact on other water rights or
the environment greater than that with full use prior to amendment (the “No Injury” rule).
Additional regulatory requirements may apply.

5.2.7.2 Available Yield

Available yield associated with balancing storage is typically determined using the applicable surface
WAM to simulate operations of the respective WMSs. The Guadalupe-San Antonio River Basin WAM,!
the Nueces River Basin WAM,? the Flow Regime Application Tool (FRAT), the Groundwater Availability
Models (GAMs), and spreadsheet models are the primary tools applicable for consideration of surface
and groundwater flows in Region L.

Water Loss

Recommended and alternative surface water strategies such as new reservoirs have water losses
associated with evaporation. ASR reduces the water losses associated with evaporation from a reservoir,
but there can be water losses due to recovery efficiency from the aquifer. Migration rates vary
depending on the aquifer used for storage, and impacts will depend on how long the stored water
remains in the aquifer. Recovery efficiency will have some impacts on water volume but should have
negligible impacts on the firm yield volumes.

1 HDR Engineering, Inc. “Water Availability in the Guadalupe-San Antonio River Basin.” Texas Natural Resource
Conservation Commission. December 1999.

2 HDR Engineering, Inc. “Water Availability in the Nueces River Basin.” Texas Natural Resource Conservation
Commission. October 1999.
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5.2.7.3 Environmental Issues

Potential environmental issues associated with implementation of the Balancing Storage WMS are
limited to terrestrial habitat, as surface water or groundwater rights are existing and authorized for use
and storage is off-channel or underground. Construction or upgrades of storage facilities could result in
minor to moderate impacts to land use, vegetation, protected species, aquatic resources, cultural
resources and agricultural land uses. Individual projects would require site-specific reviews to determine
requirements for environmental permitting and field data collection, if needed.

5.2.7.4 Engineering and Costing

Estimated costs for development of balancing storage are highly variable depending on location, source
water reliability, availability of embankment construction materials, and/or aquifer characteristics.

5.2.7.5 Implementation Considerations
The Balancing Storage WMS includes the following implementation considerations:

Quantification and consideration of any potential effects on water rights, streamflows, and
freshwater inflows to bays and estuaries to the extent required by TCEQ rules and applicable
state and federal law;

Run-of-river water rights often require surface storage and/or groundwater to firm up supply for
municipal water use and a determination as to the most economically feasible of these is
necessary;

Acquisition of state, federal, and local permits;
Environmental studies; and

Relocations of affected roads, railroads, utilities, and cultural resources.

Reliability

This strategy would supply a highly reliable water source (reliability score = 5). Successful development
of ASR or OCR is highly reliable. Challenges to ASR reliability include natural groundwater flow away
from the ASR site and the associated drift of the storage bubble, thus reducing available supplies.
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5.2.8 Facilities Expansion

5.2.8.1 Description of Water Management Strategy

Several WUGs are interested in projects to expand major components of their existing infrastructure
(facilities) so they can continue to provide a safe and reliable water supply to their customers during the
planning period. These facilities expansions are considered to be independent of any potential WMSs to
acquire a new water supply and instead, are intended to address expected future improvements to the
water system, such as the installation of new water transmission facilities or additional water treatment.
Additionally, these facilities expansions could include new transmission facilities designated to move
waters from multiple WMSs throughout an area. Facility expansions are assumed to begin in the 2020
decade unless otherwise stated.

The identification of the facilities expansions is based on responses from WUGs, WWPs, and/or
representatives of the South Central Texas Regional Water Planning Group only. This WMS does not
include an environmental assessment, as any environmental issues would likely be localized.
Furthermore, cost estimates for each of these facilities expansions are limited and compiled herein using
information from the sponsoring entity. Detailed cost estimates will be based on preliminary
engineering designs by the engineer of the associated entities.

5.2.8.2 Auvailable Yield

The Facilities Expansion WMS is intended to document the expansion of existing facilities for WUGs and
WWPs that notified the South Central Texas Regional Water Planning Group about their plans during the
request for information on their future water supply plans. The Facilities Expansion WMS allows these
WUGs and WWPs to better utilize or otherwise expand their existing supplies and facilitate the
implementation of new supplies from other WMSs. This WMS is considered for implementation
beginning in the 2020 decade.

Table 5.2.8-1 provides a summary of the projects associated with the Facilities Expansion WMS,
including the decade of implementation, capacity of expansion, and supply to be developed from this
WMS. More-detailed descriptions are provided in subsequent paragraphs. WMS Supplies may differ
from the capacities of infrastructure because facilities are frequently designed to meet peak demand,
whereas the WMS supply is based on water availability and average flows. In some cases, water
availability is limited by the MAG or water rights. Additionally, facilities are frequently designed for
capacities larger than current supplies in order to meet future demands as a result of growth. Costs
associated with these facilities expansion are summarized in Subsection 5.2.8.4.
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Table 5.2.8-1 Facilities Expansion WMS Project Capacities and Supply

CAPACITY OF WMS SUPPLY (ACFT/YR)
EXPANSION

Atascosa Rural 12 in. dia. 5,600 31 31 31 31 31 31
WSC Interconnects interconnections

with East

Medina SUD and

City of Lytle
CRWA Lake Expand Lake 2,300 1,040 1,040 1,040 1,040 1,040 1,040
Dunlap WTP Dunlap WTP
Expansion
CRWA Hays Expand Hays 2,300 1,543 1,543 1,543 1,543 1,543 1,543
Caldwell WTP Caldwell WTP
Expansion
CPS Energy Direct Direct Pipeline 50,000 0 50,000 50,000 50,000 50,000 50,000
Recycle Pipeline from the Steven
(Bexar Co. Steam- M. Clouse WRC
Electric) to Calaveras

Lake
GBRA Western Western Canyon 5,600 0 0 0 0 1,725 1,566
Canyon WTP WTP -5 mgd
Expansion WTP Expansion;

Pump Station

Improvements
Hays County 10.2 mile, 36 in. 15,400 0 2,179 5,108 4,345 0 0
Pipeline dia. pipe and 8.8

mile, 16 in. dia.

pipe
NBU South WTP Expand South 9,000 0 1 1 1 1 1
Expansion WTP
NBU-Seguin NBU-Seguin 11,500 2,500 2,500 2,500 2,500 2,500 2,500
Interconnect Interconnect
SAWS Western Western 84,100 1,406 4,000 4,000 4,000 4,000 4,000
Integration Integration
Pipeline (Phase 2) Pipeline - Phase

2 (48 in. dia.)
SAWS Expanded Expand ASR 33,600 0 33,600 33,600 33,600 33,600 33,600
ASR Treatment Treatment Plant
Plant
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CAPACITY OF WMS SUPPLY (ACFT/YR)
EXPANSION
Springs Hill WSC Expansion of 2,200 1,394 1,394 1,394 1,394 1,394 1,394
Lake Placid WTP Lake Placid WTP; (2,800 acft/yr
Expansion Pump station expansion with
upgrade as bored pipeline)
necessary. New
16 in. dia. pipe

bored under
Guadalupe River
along TX-46
(1,000 LF)

Atascosa Rural WSC

The Atascosa Rural WSC is interested in constructing 12-in diameter water transmission pipelines for
interconnections with East Medina SUD and the City of Lytle. These interconnects would greatly increase
the reliability of the utility and potentially provide a firm yield supply of 5 mgd or 5,600 acft/yr in the
2020 decade. Current WMS supplies are limited by MAG availability and are only made consistent with
TWDB data. These volumes are not presentative of the physical projects.

CRWA Lake Dunlap WTP Expansion

CRWA is seeking an expansion of its Lake Dunlap WTP and transmission facilities to meet future needs.
The facility currently has a capacity of 14.4 mgd or 16,100 acft/yr and the expansion is expected to
provide an additional 2 mgd (2,300 acft/yr) in the 2020 decade. Current WMS supplies are limited by
MAG availability and are only made consistent with TWDB data. These volumes are not presentative of
the physical project.

CRWA Hays Caldwell WTP Expansion

CRWA is seeking an expansion to its Hays Caldwell WTP to treat an additional 2 mgd (2,300 acft/yr)
water from San Marcos, Martindale, and others. In total, these expansions are currently planned to
enable approximately 4 mgd (4,600 acft/yr) of firm yield supply in the 2020 decade. Current WMS
supplies are limited by MAG availability and are only made consistent with TWDB data. These volumes
are not presentative of the physical project.

City Public Service Energy Direct Recycle Pipeline

City Public Services (CPS) Energy is considering a direct reuse pipeline from SAWS’ Steven M. Clouse
Water Recycling Center (WRC) to its CPS Energy power plant lakes (Calaveras Lake and Lake Braunig).
For purposes of this Regional Water Plan, SAWS is identified as the sponsor of this project. Addition of
the pipeline will augment SAWS’ delivery of recycle contract water to CPS Energy by up to 44.6 mgd
(50,000 acft/yr) in the 2030 decade.

GBRA Western Canyon WTP Expansion

GBRA is seeking an expansion of its Western Canyon WTP and transmission facilities to meet future
needs in western Comal County. The WTP expansion is expected to increase the treatment capacity and
transmission pump stations of the plant from 11 mgd to 16 mgd — an increase of 5 mgd (5,600 act/yr).
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GBRA expects these expansions to begin in the 2060 decade. Current WMS supplies are limited by MAG
availability and are only made consistent with TWDB data. These volumes are not presentative of the
physical project.

Hays County Pipeline

Hays County is currently securing water agreements for future supply to meet the needs of the
Wimberley/Woodcreek area (Region L), the Dripping Springs area (Region K), and the Hays County-Other
category (both Regions L and K). Several WMSs in this plan have been identified to meet the growing
needs of the county; however, those strategies deliver water to points along the IH-35 corridor. GBRA is
identified as the sponsor for this Hays County Pipeline Project, which would be a facilities expansion to
help move these future supplies into and around the county to meet the needs over a widespread area.
The strategy includes a 36-inch pipeline from the Kyle area, running along FM 150 toward Dripping
Springs and a 16-inch spur pipeline running from the FM 150-RR 3237 split, along RR 3237, to the
Wimberley area. Hays County estimates the capacity to provide up to 13.7 mgd (15,400 acft/yr) with
these facilities expansion projects for Region L. Costs included in Subsection 5.2.8.4 represent the cost
associated to meet only the needs for the Region L portion of Hays County. It is anticipated that Region
K will have a facilities expansion project that will include a spur pipeline off the Region L strategy to
meet the needs of Region K. GBRA expects these facilities to be developed in the 2030 decade. Current
WMS supplies are limited by MAG availability and are only made consistent with TWDB data. These
volumes are not presentative of the physical project.

NBU South WTP

NBU is seeking an expansion of its South WTP and transmission facilities to meet future needs of the
service area. The WTP expansion is expected to increase the treatment capacity of the plant from 8 mgd
to 16 mgd (9,000 acft/yr increase). Improvements to transmission pump stations will increase capacity
to 16 mgd. NBU expects these facilities to be developed in the 2030 decade. Current WMS supplies are
limited by MAG availability and are only made consistent with TWDB data. These volumes are not
presentative of the physical project.

NBU-Seguin Interconnect

NBU is looking to construct an interconnect with the City of Seguin to receive an additional 2.2 mgd
(2,500 acft/yr). This strategy includes a 55,000 foot long 16-inch pipeline and a new pumping station.
These facility expansions would provide an increased capacity of 10.2 mgd (11,500 acft/yr). NBU expects
these facilities to be developed in the 2020 decade. Current WMS supplies are limited by MAG
availability.

SAWS Western Integration Pipeline

SAWS is looking to complete its Western Integration Pipeline, a water pipeline (48-inch to 60-inch in
diameter) that would convey 75 mgd (84,100 acft/yr) of potable water from Southern Bexar County to
Western Bexar County beginning in 2020. Current WMS supplies are limited by MAG availability and are
only made consistent with TWDB data. These volumes are not representative of the physical project.
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SAWS Expanded ASR Treatment Plant

SAWS is looking to expand its ASR Treatment Plant beginning in 2030. The expansion is necessary to
accommodate the additional water from the Expanded Local Carrizo Project. The expanded ASR
Treatment Plant would increase the plant’s capacity by 30 mgd (33,600 acft/yr increase), resulting in a
future capacity of 60 mgd. Costs and discussion here are only related to the expansion of the ASR WTP.
Current WMS supplies are limited by MAG availability and are only made consistent with TWDB data.
These volumes are not representative of the physical project. Expansion and costs of the SAWS wellfield
are discussed in detail in Subsection 5.2.10 - SAWS Expanded Local Carrizo Project.

Springs Hill WSC Lake Placid WTP Expansion

Springs Hill WSC is interested in expanding its Lake Placid WTP. The WTP expansion is expected to
increase the treatment capacity of the plant from 2 mgd to 4 mgd (2,200 act/yr) in the 2020 decade.
Likewise, improvements to the WTP transmission pump stations will be necessary. Current WMS
supplies are limited by MAG availability and are only made consistent with TWDB data. These volumes
are not representative of the physical project.

Springs Hill WSC 16-inch Bored Pipeline Under the Guadalupe River

As part of the Springs Hill WSC Lake Placid WTP Expansion, Springs Hill WSC is interested in constructing
a new 16-inch pipeline bored under the Guadalupe River along TX-46, which would increase capacity by
up to 0.5 mgd (560 acft/yr) in the 2030 decade. The bored pipeline would be approximately 1,000 linear
feet. Current WMS supplies are limited by MAG availability and are only made consistent with TWDB
data. These volumes are not representative of the physical project.

Water Loss

Facilities expansion or new infrastructure such as pump stations and transmission pipelines are assumed
to have negligible water losses.

5.2.8.3 Environmental and Cultural Considerations

Facilities expansions typically include adding or expanding water treatment plants, pipelines, pump
station, and ground or elevated storage, many of which are on land and easements already owned by
the WUG or WWP. During the permitting process for these facilities expansions, some facilities may
require habitat studies and surveys for protected species and a cultural review. Detailed field surveys
would typically be required for expansion projects involving new pipeline construction and/or expansion
of facilities requiring extensive vegetation clearing, soil disturbance, or stream/wetland impacts. If a
significant negative impact appears likely, some modifications to the project may be required. Mitigation
may include compensation for net losses of wetlands where impacts are unavoidable.

5.2.8.4 Engineering and Costing

Preliminary engineering and costing have been completed for all facilities expansions not already
included in other strategies. Costs are summarized in Table 5.2.8-2. Cost estimates were developed
using 2021 Regional Water Planning methods and/or information provided by the sponsoring entity. All
interconnections are assumed to be made by 12-inch diameter transmission pipelines, unless otherwise
noted. The annual costs include debt service for a 20-year loan at 3.5 percent interest and operation and
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maintenance costs. A description of the facilities expansions requested by each WUG is presented in

Subsection 5.2.8.1.

Table 5.2.8-2 Facilities Expansion Preliminary Costs

PROJECT

Atascosa Rural WSC Interconnects
e East Medina SUD
o Lytle

CRWA Lake Dunlap WTP Expansion
CRWA Hays Caldwell WTP Expansion

CPS Energy Direct Recycle Pipeline (Bexar Co. Steam-
Electric)

GBRA Western Canyon WTP Expansion

Hays County Pipeline

NBU South WTP Expansion

NBU-Seguin Interconnect

SAWS Western Integration Pipeline (Phase 2)
SAWS Expanded ASR Treatment Plant
Springs Hill WSC Lake Placid WTP Expansion

Springs Hill WSC 16-Inch Bored Pipeline Under the
Guadalupe River

PROJECT COST

$1,816,000
$1,119,000

$19,040,000
$19,040,000

$35,589,000

$23,953,000
$25,486,000
$27,701,000
$2,428,000
$113,039,000
$39,508,000
$12,994,000

$490,000

ANNUAL COST

$141,000
$133,000

$2,417,000
$2,417,000

$3,512,000

$2,854,000
$1,998,000
$3,387,000

$529,000
$9,124,000
$6,631,000
$1,682,000

$39,000

5.2.8.5 Implementation Considerations

Implementation considerations for the Facilities Expansion WMS are expected to vary widely with the

type of projects, locations, and interested parties.

Reliability

This strategy was developed in accordance with WAM and/or GAM values for the appropriate area. As
such, it is considered to be reliable supply (reliability score = 5) that will not compromise the DFCs as

established by the GMA or the environmental flow standards as established by 30 TAC §298.
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5.2.9 Recycled Water Strategies

5.2.9.1 Description of Water Management Strategy

Recycled water programs are defined as projects that utilize treated wastewater effluent as a
replacement for water supply, reducing the overall demand for fresh water supply. Recycled water
typically involves a capital project connecting the treatment plant discharge facilities to an individual
area that has a relatively high, localized use that can be met with non-potable water. Examples most
frequently include the irrigation of golf courses and other public lands and specific industries or
industrial use areas. Few entities, if any, would be capable of utilizing their entire effluent capacity for
recycled water at present; long term, it is likely that increased pressure on water supplies will result in
increased emphasis on recycled water. Downstream needs, both water rights and environmental
instream uses, would have to be met. Any remaining flows after these needs are met could potentially
be utilized. Virtually any water supply entity with a wastewater treatment plant (WWTP) could pursue a
recycled water alternative, provided that downstream water rights do not have a claim for the entire
return flow.

All possible recycled water projects considered for implementation within Region L and described in the
following chapter are classified as reuse projects.

Recycled water quality and system design requirements are regulated by the TCEQ under 30 TAC §210.
TCEQ allows two types of recycled water as defined by the use of the water and the required water
quality:

Type 1 — Public or food crops generally can come in contact with recycled water.

Type 2 — Public or food crops cannot come in contact with recycled water.

Current TCEQ criteria for recycled water are shown in Table 5.2.9-1. Trends across the country indicate
that criteria for unrestricted recycled water will likely tend to become more stringent over time. The
water quality required for Type 1 recycled water is more stringent with lower requirements for oxygen
demand (biochemical oxygen demand [BODs] or carbonaceous biochemical oxygen demand [CBODs]),
turbidity, and fecal coliform levels.

A general evaluation of recycled water for multiple WUGs with needs and potential wastewater sources
were utilized to evaluate a broad range of potential recycled water supplies.

Table 5.2.9-1 TCEQ Criteria for Recycled Water

ALLOWABLE LEVELS FOR RECYCLED WATER
TYPE 2

FOR A SYSTEM OTHER
PARAMETER TYPE 1 THAN A POND FOR A POND SYSTEM

BODs or CBODs 5 mg/L 20 mg/L 30 mg/L
Turbidity 3 NTU 15 mg/L -
Fecal Coliform? 20 CFU/100 mL 200 CFU/100 mL! 200 CFU/100 mL?
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ALLOWABLE LEVELS FOR RECYCLED WATER
TYPE 2

FOR A SYSTEM OTHER
PARAMETER TYPE 1 THAN A POND FOR A POND SYSTEM

Fecal Coliform (not to exceed)? 75 CFU/100 mL? 800 CFU/100 mL? 800 CFU/100 mL?
Enterococcit 4 CFU/100 mL*! 35 CFU/100 mL! 35 CFU/100 mL!
Enterococci (not to exceed)? 9 CFU/100 mL? 89 CFU/100 mL? 89 CFU/100 mL?

! Geometric mean.
2 Single grab sample.
NTU - nephelometric turbidity unit; CFU - colony forming units; mL - milliliter.

5.2.9.2 Evaluation of Submitted Reuse Water Management Strategies

City of Boerne (Non-potable)

The City of Boerne has two large neighborhoods under development with 3,400 homes in total. Each
home within the new developments should have a lawn irrigation system via reclaimed water. At
present, approximately 175 individual homes are served. Average consumption appears to be around
10,000 gallons/month/home. After full buildout, the city expects to be serving up to 1,500 acft of
reclaimed water per year. Full buildout is expected to take about 15 years. Project costs for the
construction of a new non-potable reuse water treatment plant estimated to exceed $9,000,000. This
WMS is considered for implementation beginning in the 2020 decade.

Table 5.2.9-2 City of Boerne Reuse Project Yield (acft/yr)

PROJECT YIELD (ACFT/YR)

| PROECTYIEDAC/YR) |
mmmmm

City of Boerne Non-Potable Reuse 1,500 1,500 1,500 1,500 1,500

County Line SUD (Non-potable)

County Line SUD is beginning a phased project to develop a new reuse system for the future. In the first
phase of the reuse system, County Line will provide reuse water to a nearby concrete plant
(approximately 60,000 gpd) and several residential subdivisions to irrigate their parks/greenspaces.
Potential end users in the future will include reuse services to new residential subdivisions as they
develop and other irrigations meters as the reuse distribution system expands. The concrete plant
should be a fairly consistent user year-round, but the subdivisions” irrigation usage will vary with the
weather and time of year.

County Line has constructed a purple pipe that will link the reuse pump station to landscape/park
irrigation meters within a subdivision that is being built and another that is expected to start
construction in the near future. Current proposed projects include a non-potable reuse pump station
and waterline improvements to deliver non-potable water to one of the water system’s highest users.
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The construction of a new 12 inch potable waterline will allow County Line SUD to convert an existing
4 inch potable water pipe along that same route alignment to reclaimed water, which will deliver the
reuse water to the concrete plant. Project costs for the construction of a new non-potable reuse pump
station and waterline improvements are estimated to exceed $8,456,000.

Other future improvements will be determined as potential non-potable water users are targeted.
Ultimately, County Line SUD could have as much as 3 mgd of reuse water, but currently it is planning to
build the new system up to around 0.5 mgd over the next 5 years or so. This WMS is considered for
implementation beginning in the 2020 decade.

Table 5.2.9-3 County Line SUD Reuse Project Yield (acft/yr)

PROJECT YIELD (ACFT/YR)

| PROECTYIEDAC/YR) |
mmmmm

County Line SUD Non-Potable Reuse 1,120 1,680 2,240 2,800 3,360

City of Fair Oaks Ranch (Non-potable)

The City of Fair Oaks Ranch currently has a successful water reuse program that provides non-potable

reuse water from its WWTP to a golf course for irrigation. The city is contractually obligated to provide
all effluent from the WWTP to the golf course. The existing reuse system consists of a network of lines
ranging from 6 to 8 inches, two chlorine stations, and three effluent storage ponds.

The city is planning to build a new WWTP that will be operational by 2028. The new WWTP will treat
wastewater to provide additional effluent to be used for reuse. The new 0.6 mgd WWTP would require a
new 2 mgd pump station and additional purple pipe. All effluent from the new WWTP would continue
to be used by the golf course in accordance with the existing contract. Total project costs for the
construction of a new 2 mgd pump station and approximately 6,000 linear feet of reuse pipe are
estimated by a Fair Oaks Ranch consultant to cost $3,159,400. This WMS is considered for
implementation beginning in the 2030 decade.

Table 5.2.9-4 Fair Oaks Ranch Reuse Project Yield (acft/yr)

PROJECT YIELD (ACFT/YR)

| 2020 | 2030 | 2040 | 2050 | 2060 | 2070
0 672 672 672 672 672

Fair Oaks Ranch Non-Potable Reuse

Kendall County WCID No. 1 (Non-potable)

In 2017, Kendall County WCID No. 1 produced 73,806,067 gallons of reuse water directly from its sewer
treatment plant. The reuse water (100 percent) is contracted to and used by the Buckhorn Golf Course,
owned by Foresight Golf. The golf course is currently the only user under contract with the district.
Because of construction of a sewer line to Center Point, it is anticipated that within the next 5 years the
amount of reuse water generated from the sewer plant will increase by approximately 80 percent. At
this time, there are no projects associated with the increased supply of potential reuse water. This WMS
is considered for implementation beginning in the 2030 decade.
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Table 5.2.9-5 Kendall County WCID No. 1 Reuse Project Yield (acft/yr)

PROJECT YIELD (ACFT/YR)

| 2020 | 2030 | 2040 | 2050 | 2060 | 2070
Kendall County WCID No. 1 Non-Potable 180 180 180 180 180 180
Reuse

SARA (Non-potable and Potable)

SARA has current reuse contracts with five customers: the Cities of Converse, Woodlake, and Universal
City; Texas Landfill Management, LLC; and Alamo Community College. The combined contracts for the
above entities currently total 1,657 acft/yr. Proposed reuse projects for the future include a contract to
provide 5,000 acft/yr to the CRWA Siesta Project and several additional bed and banks permit
authorizations, including WR No. 19-4195. In addition, potential demand for recycled water exists for
future single-family development as well as existing and future commercial or park development.

Developing a recycled water program may provide a cost-effective strategy for meeting current and
future water needs. In the future, SARA aims to discharge only the base flow requirement and utilize the
rest of the WWTP effluent for direct reuse. According to a previous SARA study, the base flow
requirements for Martinez and Salatrillo Creeks will total 4,344 acft/yr in 2070, which leaves
approximately 24,000 acft/yr for the recycle program in 2070. The project cost for the infrastructure
needed to support the projected increase in direct reuse is estimated to be $117,132,400. This WMS is
considered for implementation beginning in the 2020 decade.

Table 5.2.9-6 SARA Reuse Project Yield (acft/yr)

PROJECT YIELD (ACFT/YR)

T Te e T

SARA Non-Potable Reuse 1,000 6,750 12,500 18,200 21,100 24,000

SAWS (Non-potable and Potable)

SAWS currently supplies reuse to commercial, industrial irrigation, and electrical generation end users.
In 2019, SAWS supplied 21,690 acft of reuse water, of which 6,587 acft went to golf courses and
landscape irrigation. The remaining volume is for commercial, industrial, mixed uses, and stream
augmentation. SAWS is now fully interconnected in the northern part of the city, allowing for recycle
water to be delivered from both WWTPs. In addition to industrial and irrigation users, potential demand
for recycled water exists for future municipal use as well as existing and future commercial
development.

SAWS currently has an additional future indirect recycle program that is planning to increase its indirect
reuse to 40,000 acft/yr by 2070. The total project cost for the infrastructure needed to support the
projected increase in indirect reuse, such as conveyance, transmission, pump stations, and storage
tanks, is estimated to be $196,963,000. The bed and banks permit for this project has already been
submitted to the TCEQ. This WMS is considered for implementation beginning in the 2030 decade.
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Table 5.2.9-7 SAWS Reuse Project Yield (acft/yr)

PROJECT YIELD (ACFT/YR)

mmmmm

SAWS Indirect Reuse 5,000 5,000 15,000 25,000 40,000

City of San Marcos (Non-potable and Potable)

The existing recycled water conveyance system consists of an 18 inch diameter main from the San
Marcos WWTP to a power plant. There is a 12 inch diameter extension to a cement plant and a planned
extension to the proposed Paso Robles Golf Course. Current contracts for recycled water provide a
commitment to the power plant but supply other users only on the basis of available supply. Although
much of the city’s parklands are maintained without supplemental irrigation, the parks along the San
Marcos River are the centerpiece of the city’s recreational tourist economy. The city’s parks department
has suggested that irrigating these parklands with recycled water could provide environmental and
social benefits by reducing erosion potential along the river and improving the level of service of the
local parks.

San Marcos is planning to expand and enhance its existing non-potable reuse system now, as well as
initiate direct potable reuse as soon as the 2040 decade to provide potable water to customers.
Planning for expansion of the recycled water system involved identifying potential users along the
existing recycled water pipeline and along the route of a proposed pipeline to serve the Kissing Tree
Development and Texas State University’s thermal plants. Making recycled water available to the
university would reduce demand for San Marcos River water and provide a benefit by allowing increased
river flows through the areas of critical habitat. Additional extensions to serve the city’s soccer complex
and Gary ball fields would reduce potable water demands. Potential industrial users include a concrete
products manufacturer and a concrete batch plant.

The San Marcos WWTP is not projected to have sufficient average effluent flows to meet future recycled
water demand, but additional surface water rights can be obtained to blend with the treated water to
meet future demands. A seasonal storage reservoir would be required so that peak demand could be
met during periods of minimum WWTP flows. The recommended peak demand supply alternative is
construction of a seasonal storage facility adjacent to the WWTP. The DPR project has been planned to
supply 6,000 acft/yr by 2050. The effluent produced by the plant is Type 1 recycled water that should
not require significant additional costs for treatment. Project costs estimated by a San Marcos
consultant include costs for water treatment, water delivery, concentrate disposal, and O&M. The total
project cost is estimated to exceed $106,770,000. San Marcos plans to recycle 100 percent of its WWTP
discharge by 2070. This WMS for non-potable is considered for implementation beginning in the 2020
decade. This WMS for potable is considered for implementation beginning in the 2050 decade.

Table 5.2.9-8 San Marcos Reuse Project Yield (acft/yr)

PROJECT YIELD (ACFT/YR)

I T

San Marcos Non-Potable Reuse 1,826 1,971 1,971 1,971 1,971 1,971
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PROJECT YIELD (ACFT/YR)

0 0 0

San Marcos Potable Reuse 3,808 3,808 3,808

Potable Reuse Associated Water Losses 0 0 0 897 897 897

5.2.9.3 Discussion of Future Reuse in Region L

The following have been submitted by a sponsor but have no feasible project to include in the 2021
SCTRWP.

CCMA (Non-potable)

CCMA currently supplies reuse to five customers: Forum at Olympia Parkway, Mortellaro’s Nursery,
Schertz-Cibolo-Universal City Independent School District (SCUCISD), Olympia Hills Golf Course, and
Randolph Air Force Base. Potential demand for recycled water exists for future single-family
development as well as existing and future commercial or park development. Currently, a new contract
with the City of Cibolo is being planned, as well as the latest contract with Universal City for 100 million
gallons take or pay, with an additional option for 80 million gallons.

Developing a recycled water program may provide a cost-effective strategy for meeting current and
future water needs. CCMA currently has permits pending for additional reclaimed water reservations
and a bed and banks permit and is planning to divert 90 percent of its WWTP effluent to direct recycle
customers by 2070. At this time, CCMA does not have any additional planned reclaimed water projects.

City of Kyle (Non-potable)

The City of Kyle’s parks are presently maintained without supplemental irrigation of landscaping,
playgrounds, or athletic fields. The primary demands of recycled water in the city are for the irrigation of
public and private parks and public rights-of-way. In addition, potential demand for recycled water exists
for future single-family development as well as existing and future commercial development.

Developing a recycled water program may provide a cost-effective strategy for meeting current and
future water needs while minimizing the discharge of nutrients to the Plum Creek watershed.

Recycled water has been in use in Kyle for well over a decade. The owners of the Plum Creek Golf Course
have operated a recycled water system for golf course irrigation since 1998. However, this privately
owned and operated system has a pumping and transmission capacity that is only suitable for the peak
demand of the golf course. Furthermore, this system requires frequent maintenance to avoid service
interruptions caused by clogged pumps. Expanding the use of recycled water in Kyle in a cost effective
manner will likely require replacement of the existing system and operation as a public utility in
conjunction with the water and wastewater utilities.

The Kyle WWTP presently discharges approximately 2 mgd of treated effluent. Average wastewater
flows are projected to exceed 4 mgd by 2035, providing a source of recycled water that keeps pace with
increasing recycled water demand. However, effluent water quality from Kyle WWTP will not meet
Type 1 quality standards without additional treatment. To reduce capital and operations costs,
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additional treatment would be only for the effluent volume intended for the recycled water program.
Currently, the city only has plans to develop a distribution system to move the reuse water in various
parts of town, making it a viable sub utility in the future. The city plans to recycle 100 percent of its
WWTP discharge by 2070. At this time, there are no projects associated with the increased supply of
potential reuse water.

New Braunfels Utilities (Non-potable)

The primary purpose for developing a recycled water program in the City of New Braunfels is to enhance
the appeal of the city’s parklands and preserve limited water resources as the city’s population grows.
Approximately 172.8 acres of parkland is presently irrigated or will be irrigated in the future. A recycled
water program designed to meet peak demand during drought conditions is estimated to have a
maximum recycled water demand of about 904 acft/yr. Because of limited water resources and
restrictions on outdoor irrigation during drought periods, recycled water has the potential to provide an
efficient and drought resistant source of water for irrigation needed to preserve and enhance public
parks and athletic fields. Park irrigation increases between March and September at the same time that
water demand for residential irrigation increases. Currently, water from the Edwards Aquifer is pumped
from NBU wells to supplement surface water supplies and meet seasonal peak demand. However,
recycled water may be used for park irrigation and reduce the use of potable water from the Edwards
Aquifer. In addition, using wastewater effluent as park irrigation may reduce the nutrient load that
would ordinarily be discharged into the Comal and Guadalupe Rivers.

NBU currently operates a recycled water system that provides water to a 29-acre mixed use
development called Sundance Park. Delivery of the recycled water is through approximately 0.75 miles
of 10-inch pipeline from the Gruene WWTP. There are three ponds at Sundance Park that store effluent.
The NBU contract provides for delivery of up to 2,000,000 gallons per month.

The NBU wastewater system has a total treatment capacity of 8.4 mgd associated with three WWTPs.
The Gruene WWTP is located in the northeastern quadrant of the city on the Guadalupe River upstream
of the confluence with the Comal River and has a reuse capacity of 16.3 million gallons per year. The
North and South Kuehler WWTPs are located south of IH 35 on the Guadalupe River below the
confluence with the Comal River.

NBU’s most recent reuse project was to tie the reuse water produced from the North and South Keuhler
WWTPs to a number of city parks. Unfortunately, there is currently no economical way of storing the
reuse water between peak general and peak demand. The alternative solution to maintain this project
required implementing a rotating schedule between the reuse customers to meet their weekly demands
and a new distribution system capable of pumping the water to the customers. The cost for a new
distribution system and the limited availability of reuse water for the customer moved the project to a
low priority.

Further expansion of NBU’s reuse program has been put on hold at this time, but the utility will continue
to explore reuse projects in the future. NBU plans to recycle 100 percent of its WWTP discharge by
2070.
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City of Seguin (Non-potable)

The City of Seguin has some contractual agreements in place to provide reuse water to CPS Energy at
the Rio Nogales Power Plant. Between 2006 and 2017, the Rio Nogales Power Plant averaged 655 acft/yr
with a maximum of 880 acft/yr and a minimum of 466 acft/yr. Seguin has made efforts to work
cooperatively with CPS Energy at the Rio Nogales Power Plant to increase its usage of reuse water.
Currently, Seguin is not at a point to provide any projections on that increase but will continue to
explore avenues to expand its reuse program.

5.2.9.4 Environmental Considerations

A summary of environmental issues is presented in Table 5.2.9-9.

Table 5.2.9-9 Environmental Issues: General Recycled Water

GENERAL RECYCLED WATER

Implementation Measures Development of additional WWTP facilities, distribution pipelines, and pump
stations. Avoidance of project locations on the Edwards Aquifer recharge zone
is desirable.

Environmental Water Needs/ Possible low impact on in-stream flows due to decreased effluent.

Instream Flows

Bays and Estuaries Possible low impact on freshwater inflows during drought due to decreased
effluent.
Fish and Wildlife Habitat Possible impacts depending on changes in volume of effluent and locations of

recycled water projects.

Cultural Resources Possible impacts depending on project location.

Threatened and Endangered Possible impacts depending on project location and habitat requirements for
Species listed species.

Agriculture Possible agricultural land use impacts depending on project location
Comments Assumes needed infrastructure will be in urbanized areas.

A potential positive effect of the Recycled Water Strategies WMS is the potential reduced need for
additional groundwater and/or surface water projects that may have greater negative environmental
effects through aquifer or stream withdrawals and additional transmission pipelines.

5.2.9.5 Engineering and Costing

The required improvements to implement a recycled water program would be expected to vary
considerably between entities according to the upgrades required both in treatment and distribution.
Therefore, cost estimates received from participating entities were used when available. While recent
reuse reports and costs were obtained for future development from the Cities of Fair Oaks Ranch?! and

1"Final Draft Water, Wastewater, & Reuse Master Report." Freese and Nichols, Inc. Prepared for City of Fair Oaks Ranch. 2019.
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San Marcos?, the reports did not calculate costs for 2070 conditions. The projected project costs and
reclaimed water demands in the available reports were updated to September 2018 values and used to
develop a unit cost per acft of reuse supply, which was then applied to 2070 demands (Table 5.2.9-10).
An interest rate of 3.5 percent was assumed for a debt service of 20 years.

Recent reuse reports and costs were obtained for future development from County Line SUD’s? reuse
project. The information provided was used to develop a costing estimate using the uniform costing
model (Table 5.2.9-10). While a report from SARA was not readily available, communications* with SARA
indicated that its most recent direct reuse project had a $1,500 acft/yr unit cost in March of 2015,
including annual debt service, O&M costs, and water charges. Costs were updated to report as
September 2018 dollars. SAWS currently has a reuse system in place with a similar capacity to the
expected expansion. Costs from the existing system were updated to September 2018 dollars and
applied to the planned expansion. Project, annual, and unit costs can be found in Table 5.2.9-10 along
with expected capacity. The Kendall County WCID No. 1 Reuse WMS is an increase of wastewater supply
as a result of a new customer. Currently, no plans for new or necessary infrastructure were submitted,
so it is assumed that no costs are associated with the supply increase at this time.

No current information was available for costing the reuse project for the City of Boerne so the uniform
costing model was utilized to estimate a cost for the Water Treatment Plant, but is expected to exceed
the cost estimate presented here. The projected project, annual, and unit costs for each of the reuse
strategies is presented in Table 5.2.9-10.

Table 5.2.9-10  Costs for Reuse Projects

CAPACITY UNIT COSTS
ENTITY (ACFT) PROJECT COSTS | ANNUAL COSTS ($/ACFT)

City of Boerne 1,500 $9,575,000 $1,337,000 $891
County Line SUD 3,360 $28,256,000 $3,335,000 $993
City of Fair Oaks Ranch 672 $3,159,400 $271,000 $403
SARA 21,978 $117,132,400 $9,801,600 $1,613
SAWS 40,000 $196,963,028 $20,645,000 S$516
San Marcos 5,779 $106,770,000

e Non-Potable 1,971 2,828,000 1,435

e Potable 3,808 7,539,000 1,980

2 "Direct Water Reuse Expansion Feasibility Study." RPS. Prepared for The City of San Marcos and Texas State University.
September 2013.

3 "County Line Reuse Plant Preliminary Cost Estimate." Southwest Engineers. Prepared for County Line SUD. May 9, 2019.
4 Email. Raabe, Steve. March 6, 2015.
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5.2.9.6 Implementation Considerations

This water supply option has been compared to the plan development criteria, as shown in Table
5.2.9-11, and the option meets each criterion. Each community that pursues recycled water will need to
investigate concerns that would include, at a minimum, the following:

Amount of treated effluent available, taking into consideration downstream water
commitments and discharge permit restrictions;

Potential users, primarily individual large-scale users that could utilize non-potable water
(e.g., certain industries) and irrigated lands (e.g., golf courses and park areas); and

Capital costs of constructing needed distribution systems connecting the treatment facilities to
the areas of recycled water.

Recycled water requires a TCEQ permit. Requirements specific to pipelines needed to link wastewater
treatment facilities to recycled water customers may include the following:

USACE Section 404 permit(s) for pipeline stream crossings; discharges of fill into wetlands and
waters of the United States for construction; and other activities;

TPDES Storm Water Pollution Prevention Plan; and
TPWD sand, shell, gravel, and marl permit for construction in state-owned streambeds.

Table 5.2.9-11 Comparison of General Recycled Water Option to Plan Development Criteria

IMPACT CATEGORY COMMENT(S)

A. Water Supply

1. Quantity 1. Potentially important source, up to 25 percent of
demand.

2. Reliability 2. High reliability.

3. Cost 3. Reasonable.

B. Environmental factors

1. Environmental Water Needs 1. Produces instream flows—Ilow to moderate impact.
2. Habitat 2. Possible low impact.
3. Cultural Resources 3. None or low impact.
4. Bays and Estuaries 4. None or low impact.
5. Threatened and Endangered Species 5. Possible impact.
6. Wetlands 6. None or low impact.
C. Impact on Other State Water Resources No apparent negative impacts on state water resources;

benefit accrues to demand centers by more efficient use of
available water supplies; no effect on navigation.
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D. Threats to Agriculture and Natural Resources  Generally positive effect to agriculture and natural
resources by avoiding need for new supplies.

E. Equitable Comparison of Strategies Deemed Option is considered to meet municipal and industrial

Feasible shortages.
F. Requirements for Inter-Basin Transfers Not applicable.
G. Third-Party Social and Economic Impacts Could offset the need for voluntary redistribution of other
from Voluntary Redistribution supplies.
Reliability

Supply amounts for this strategy were developed based on estimates of water use and related return
flows to specific wastewater treatment plants. Where applicable, consideration was given for specific
minimum by-pass flow requirements where required by water rights. This strategy is considered highly
reliable (reliability score = 5). There is the potential for the reuse supplies to develop at a faster or
slower rate, depending on the volume of return flows.
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5.2.10 SAWS Expanded Local Carrizo Project

5.2.10.1 Description of Water Management Strategy

SAWS currently produces approximately 9,900 acft/yr of groundwater from the local Carrizo Aquifer,

located on the SAWS H,0aks Center property in southern Bexar County?; it is north/northeast of their
ASR well field. As part of the SAWS Expanded Local Carrizo Project (a recommended WMS in the 2016
SCTRWP), the current well field will be expanded to produce an additional 21,000 acft/yr of water from
11 wells (including two contingency wells) constructed in three phases/well fields; all phases will be
implemented in the 2040 decade. The WMS is based on the development of additional fresh
groundwater from the Carrizo Sands of the Carrizo-Wilcox Aquifer (Figure 5.2.10-1). The wells in the
Expanded Local Carrizo Project would be located northeast of the H,Oaks Center. Raw water from the
wells will be delivered to the H,Oaks Center for treatment. Water will then be delivered to the SAWS
distribution system through either the existing east side integration pipeline or the new west side

integration pipeline.

Note: Location map as shown is a hypothetical
location of facilities for regional planning purposes
only as it relates to planning-level cost estimates.
The locations shown on the map are conceptual in
nature and are not meant to represent actual
locations of facilities. Siting of facilities are subject
to studies, designs, engineering, and/or contract
negotiations to be determined by the project’s
sponsor at a later date.
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Figure 5.2.10-1 SAWS Expanded Local Carrizo Project Location

1SAWS 2017 Water Management Plan;

https://www.saws.org/your-water/new-water-sources/2017-water-management-plan/
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5.2.10.2 Available Yield

Based on available hydrogeologic information?, the SAWS Expanded Local Carrizo Project consists

of 11 wells constructed in three phases (Table 5.2.10-1). The expected depth for each new Carrizo
Aquifer well will range from 550 to 600 feet below ground surface (average depth of 575 feet) and will
produce approximately 1,380 gpm. The wells will be screened in the Carrizo Sand formation, just down-
dip of the Carrizo Aquifer outcrop. Water in the Carrizo formation has a TDS concentration of less

than 300 mg/L and relatively high concentrations of iron and manganese. High iron and manganese will
require treatment at the H,Oaks Center WTP before being sent to the distribution system.

Table 5.2.10-1 SAWS Expanded Local Carrizo Project Phases

YIELD IMPLEMENTATION
NUMBER OF WELLS (ACFT/YR) DECADE

7,000 2040
2 4* 7,000 2040
7,000 2040

* Includes one contingency well in this phase.

Several SAWS projects are located in the immediate vicinity of the SAWS Expanded Local Carrizo Project,
including the following:

The existing SAWS Local Carrizo Project;

The existing SAWS brackish Wilcox Project;

The SAWS ASR project that stores Edwards Aquifer water in the Carrizo Aquifer; and
The planned SAWS Expanded Brackish Groundwater Project (See Section 5.2.11).

As part of future planning for this SAWS Expanded Local Carrizo Project, the cumulative effects of
recharge operations and pumping should be thoroughly evaluated for SAWS operations and impacts to
neighboring groundwater users. There is no local groundwater conservation district that regulates
groundwater production or well spacing in the Carrizo Aquifer in Bexar County.

2 Deeds et al. 2003, GAM for the Southern Carrizo Aquifer;
http://www.twdb.texas.gov/groundwater/models/gam/czwx _s/CZWX S Full Report.pdf?d=2327786.58
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In November 2016, GMA-13 established the DFC for the Carrizo-Wilcox, Queen City Sparta Aquifer>.
Based on the approved DFC, the TWDB has determined that the MAG for the Carrizo-Wilcox Aquifer in
Bexar County is 78,807 acft/yr in 2070%. Historic groundwater production from the entire Carrizo-Wilcox
Aquifer in Bexar County has been highly variable, ranging from less than 1,000 acft/yr to more

than 10,000 acft/yr since 2008, with no discernable trend. Even if the largest estimated historic
production of 10,464 acft/yr is used, over 68,000 acft/yr remaining in available MAG for additional
projects.

Water Loss

Groundwater expansion strategies that assume additional yield from existing infrastructure have no
additional water losses associated with them. Groundwater expansion, development, and importation
strategies that require new infrastructure are assumed to have negligible water losses.

5.2.10.3 Environmental and Cultural Considerations
Environmental Considerations

Vegetation and Land Use

The project is located in the Post Oak Savannah ecoregion. As mapped by the Texas Parks and Wildlife
Department (TPWD)?, the project area mostly occurs within savannah grassland vegetation
communities. Small areas of woody vegetation are mapped, including live oak motte and woodland,
post oak motte and woodland, and mesquite shrubland. The proposed pipeline crosses riparian
vegetation zones mapped by TPWD as riparian live oak forest, riparian deciduous shrubland, and
riparian herbaceous vegetation.

Based on TPWD vegetation mapping, the project would not result in impacts to areas mapped as row
crops or areas mapped as disturbance or tame grassland which may include pasture used for grazing or
hay production.

The proposed well pads would result in conversion of land use from undeveloped vegetation or
agricultural use (mostly open fields) to small areas of industrial use. Project pipeline easements would
require removal of woody vegetation and long-term maintenance (mowing, woody vegetation clearing)
to maintain easement access. Herbaceous vegetation would be expected to quickly re-establish within
pipeline easements once construction has been completed. Revegetation of easements and other
disturbed areas provides the opportunity to plant native species that are beneficial to native wildlife.
Revegetation plans are typically completed during preliminary studies and design phases of projects. It is
up to the sponsors of each WMS to determine the best course of action regarding revegetation.

3 Texas Water Development Board, Groundwater Management Area 13 — Desired Future Conditions.
http://www.twdb.texas.gov/groundwater/dfc/docs/summary/GMA13 DFC 2016.pdf?d=52712.51999999731

4 Texas Water Development Board, Groundwater Management Area 13 — Modeled Available Groundwater, GR 17-027 MAG.
http://www.twdb.texas.gov/groundwater/dfc/docs/summary/GMA13 MAG 2016b.pdf?d=52712.51999999731.

5 TPWD. 2019. Ecological Mapping Systems of Texas. https://tpwd.texas.gov/landwater/land/programs/landscape-
ecology/ems/.
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Aquatic Resources

The project area contains several unnamed intermittent streams and their associated floodplains. The
project does not cross any water bodies designated as impaired in the Texas Integrated Report of 303(d)
listed water bodies®. The National Wetlands Inventory (NWI) mapping shows two freshwater ponds in
the project area. The project area does not contain impaired stream segments as defined by TCEQ or
ecologically significant stream segments as designated by TPWD.

The project will require an on-site delineation of streams, ponds and wetlands. Well field facilities can
typically be sited to avoid impacts to Waters of the United States, including wetlands. Stream crossing
for pipeline construction would result in temporary stream impacts that would require U.S. Army Corps
of Engineers (USACE) permitting. Pipeline stream crossings are typically covered by USACE Nationwide
Permit 12 — Utility Line Activities. A preconstruction notification to the USACE is required under certain
conditions, including if there would be permanent impacts to over 0.1 acre of waters of the United
States. The USACE permit requires that there will be no change in preconstruction contours of waters of
the United States. Utility crossings under stream (e.g., through horizontal directional drilling) would not
require a USACE permit.

Threatened, Endangered, and Species of Concern

Table 5.2.10-2 provides a summary of threatened, endangered and candidate species and species of
concern that have potential to occur in Bexar County”2. It should be noted that the county species lists
are current as of August 9, 2019, but may be updated as new species information becomes available.
Suitable habitat does not occur for any of the federally listed species, and there is low likelihood of
suitable habitat for freshwater mussels. Suitable habitat may occur for state listed threatened species,
including white-faced ibis (Plegadis chihi), Texas horned lizard (Phrynosoma cornutum), Texas indigo
snake (Drymarchon melanurus erebennus), and Texas tortoise (Gopherus berlandieri).

There is potential for suitable habitat for numerous wildlife species designated by TPWD as Species of
Greatest Conservation Need (SGCN) including American bumblebee (Bombus pensylvanicus), Strecker’s
chorus frog (Pseudacris streckeri), Woodhouse’s toad (Anaxyrus woodhousii), western burrowing owl
(Athene cunicularia hypugaea), American badger (Taxidea taxus), thirteen-lined ground squirrel
(Ictidomys tridecemlineatus), eastern spotted skunk (Spilogale putorius), and plains spotted skunk
