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Abbreviations Used in the Report

Ac-ftlyr Acre-feet per year

CBGCD Coastal Bend Groundwater Conservation District
DOR Drought of Record

GAM Groundwater Availability Model

GCD Groundwater Conservation District

LNRA Lavaca-Navidad River Authority

LRWPA Lavaca Regional Water Planning Area
LRWPG Lavaca Regional Water Planning Group
MGD Million gallons per day

ROR Run of River

RWPG Regional Water Planning Group

STWM South Texas Watermaster

SWP State Water Plan

TCEQ Texas Commission on Environmental Quality
TPWD Texas Parks and Wildlife Department

TWDB Texas Water Development Board

WAM Water Availability Model

WMS Water Management Strategy

WUG Water User Group

WWP Wholesale Water Provider

Water Measurements

Acre-foot (AF) = 43,560 cubic feet = 325,851 gallons

Acre-foot per year (ac-ft/yr) = 325,851 gallons per year = 893 gallons per day
Gallons per minute (gpm) = 1,440 gallons per day = 1.6 ac-ft/yr

Million gallons per day (mgd) = 1,000,000 gallons per day = 1,120 ac-ft/yr
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ES - Executive Summary

ES.1 Introduction

The 2016 Regional Water Planning process continues the planning process set forth by the 2011
Regional Water Plans (RWPs) for the State of Texas. Beginning in 2011, the 2016 RWP process
sought to combine a variety of expertise and interests to prepare updated plans for the 16 unique
planning regions within the state. These “initially prepared” Regional Water Plans were to be
submitted to the Texas Water Development Board (TWDB) by May 1, 2015. Following a comment
period from state agencies and the general public, these plans were finalized and adopted by
December 1, 2015, to be combined into the 2017 State Water Plan. In order to provide consistency
and facilitate the compilation of the different regional plans, the TWDB requires the incorporation of
the data from the completed regional plans into a standardized online database, referred to as TWDB
DB17.

Data provided by the TWDB in DB17 Reports are included in Appendix ES.A through ES.F.

1.1 Scope of Work

The scope of work was prepared through a public process and is reflected in the tasks below:

ES.1.1 Task 1- Planning Area Description

Task 1 was intended to collect data and to provide a physical, social, and economic description of the
Lavaca Regional Water Planning Area (LRWPA). The LRWPA is located along the southeastern
Texas coast and consists of all of Lavaca and Jackson Counties, as well as Precinct 3 of Wharton
County and the majority of the City of El Campo, as shown in Figure 1-1 of Chapter 1. The eastern
portion of Wharton County, including a very small portion of EI Campo, is included in the Lower
Colorado Regional Water Planning Area and planning efforts are coordinated as necessary between
this and other neighboring regions.

ES.1.2 Task 2A & 2B — Non-Population Related Water Demand Projections
and Population and Population-Related Water Demand Projections

Task 2 was intended to prepare population and water demand projections for the LRWPA. Chapter 2
summarizes this data and discusses the procedures used to obtain revised population and demand
projections. These revised projections were then submitted to TWDB in a formal request to be
accepted for use in the State Water Plan. The total demands for each county or portion of a county
are shown in Table ES-1 below. Since agriculture constitutes the dominant water use in the basin,
nearly 95 percent of the demands shown are related to irrigation supplies. This supply is obtained
from both groundwater and surface water sources. Further information regarding population and
water demand projections is available in Chapter 2.
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Table ES-1 Total Water Demands in Acre-Feet per Year

Counties 2020 2030 2040 2050 2060 2070
Jackson 63,430 63,447 63,419 63,413 63,452 63,502
Lavaca 16,704 15,967 15,487 15,041 14,552 14,364
Wharton
(Region P) 153,462 153,557 153,625 153,713 153,816 153,912
LRWPA Total| 233,596 232,971 232,531 232,167 231,820 231,778

ES.1.3 Task 3 - Water Supply Analyses

The availability of surface water and groundwater supplies were determined in Task 3. Surface water
sources were determined to be limited under drought-of-record (DOR) conditions. The only surface
water supply determined to be available during DOR was a supply of 79,000 acre-feet from Lake
Texana, the only reservoir in the region; of this 79,000 acre-feet, 4,500 acre-feet is reserved for
required releases for the bays and estuaries. Only a small portion of this supply is contracted through
the Lavaca-Navidad River Authority (LNRA) to a customer within the region. The remaining supply is
used to meet demands from outside of the region.

Groundwater supplies are responsible for meeting virtually all of the WUG demands within the
LRWPA. Irrigation, the single largest demand for the region, would be served entirely by groundwater
during a repeat of the DOR. Available groundwater for this planning cycle was based on the Desired
Future Condition (DFC) of the Central Gulf Coast Aquifer, which was determined by the Groundwater
Conservation Districts within Groundwater Management Area 15. The TWDB used a groundwater
availability model (GAM) to convert the DFC into a volume of groundwater known as the Modeled
Available Groundwater, or MAG. The MAG is considered the maximum amount of groundwater
available for the regional water planning process from a particular aquifer.

Table ES-2 Lavaca Region Groundwater Availability for Gulf Coast Aquifer

c t Basi Year
ounYy asin 2020 | 2030 | 2040 | 2050 | 2060 | 2070

Colorado-Lavaca 23,615| 23,615 23,615| 23,615| 23,615 23,615
Jackson Lavaca 41,927 41,927 41,927 41,927 41,927 41,927
Lavaca-Guadalupe 10,844| 10,844 10,844| 10,844| 10,844| 10,844
County Total | 76,386| 76,386| 76,386| 76,386| 76,386| 76,386
Guadalupe 41 41 41 41 41 41
Lavaca Lavaca 19,944 19,944 19,944| 19,937| 19,932| 19,932
Lavaca-Guadalupe 400 400 400 400 400 400
County Total [ 20,385| 20,385| 20,385| 20,378| 20,373| 20,373
Colorado 441 441 441 441 441 441
Wharton Colorado-Lavaca 11,549 11,549 11,549 11,549 11,549 11,549
Lavaca 87,763| 87,763| 87,763| 87,763| 87,763 87,763
County Total [ 99,753 | 99,753| 99,753| 99,753| 99,753 | 99,753

The Lavaca Regional Water Planning Group (LRWPG) was made aware in previous planning cycles
that water demands in neighboring regions have caused a demand for water within the LRWPA
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sooner than initially expected. As such, the LRWPG understands that continued coordination with
neighboring regional water planning groups is essential to maintaining consistency among the
different regions and insuring that supplies and management strategies are properly developed.
Based on the coordination that has occurred to date, implementation of water management strategies
currently planned for Regions L and N are not expected to impact supplies in the LRWPA. For
additional information regarding the determination of available water supplies, see Chapter 3.

ES.1.4 Task 4 — Identification of Water Needs

Task 4 was to determine the surpluses and shortages resulting from the division of available
resources performed for Task 3. Table ES-3 includes a summary of shortages for the LRWPA.

Table ES-3 Water Needs in Acre-Feet per Year

County WUG Basin 2020 | 2030 | 2040 | 2050 | 2060 | 2070

WHARTON IRRIGATION COLORADO- | 15779 | 12,779 | -12,779 | 12,779 | -12,779 | -12,779
LAVACA

WHARTON IRRIGATION LAVACA -37,506 | -37,506 | -37,506 | -37,506 | -37,506 | -37,506

The sum of projected shortages for the planning horizon is 50,285 ac-ft/year. While not identified in
this Regional Water Plan, recent activity by existing and potential future customers of LNRA has
shown that there may be new steam-electric and manufacturing demands in the Region in the near
future. Currently, LNRA does not have sufficient water supplies to meet the potential demand and
would show water needs if those demands had been identified earlier in the planning process.

ES.1.5 Task 5— Evaluation and Recommendation of Water Management
Strategies and Water Conservation Recommendations

A process for the evaluation of feasibility of strategy implementation was developed in Task 5. Water
management strategies were presented in a form so that all potential alternatives were identified and
evaluated in accordance with local desires and needs. The costs of potential water management
strategies (WMSs) were given the most consideration during the strategy selection process because
irrigators are sensitive to the increase in water prices and all shortages in the LRWPA were assumed
to impact these users.

A majority of the strategies considered for evaluation were for meeting Irrigation water needs. The
remaining strategies were evaluated at the request of the project sponsor. If a project sponsor
wishes to be considered for certain types of State funding, the project that the funding is requested for
must be included in the Regional and State Water Plan.

Potential WMSs that were recommended were those that met irrigation needs, have the potential to
increase wholesale water provider supplies, and that could help municipalities use water more
efficiently. Further discussion of recommended and alternative water management strategies is
included in Chapter 5. In addition, a section was included in Chapter 5 to discuss recommended
conservation strategies. Water conservation plans are required for any entity seeking a TWDB loan,
a new or amended surface water right, or current holders of existing surface water diversion permits
under certain circumstances.

ES.1.6 Task 6 — Impacts of the Regional Water Plan

The purpose of Task 6 was to determine the effects of water management strategies on water
resources, agricultural resources, and natural resources. In addition, determination of social and
economic impacts resulting from voluntary redistribution of water from rural regions to population
centers was considered. This activity was part of a consensus-based planning effort to include local
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concerns in the statewide water supply planning process. A socioeconomic impact analysis of not
meeting water needs in the region was prepared by TWDB, and is included in Appendix 6B.

Overall, the recommended strategies keep the groundwater levels within their desired future condition
and have no impact on spring flows. As a result of drought management, conservation, and reuse
strategies being implemented, there is only a slight reduction in instream flows and bay and estuaries
flows during times of drought. The LRWPG balanced meeting water needs with good stewardship of
water, agricultural, and natural resources within the Region.

ES.1.7 Task 7 — Drought Response Information, Activities, and
Recommendations

Task 7 presents all necessary requirements for drought management and contingency plans.
Drought contingency plans are required of certain water right owners and applicants. These
documents have become integral to providing a reliable supply of water throughout the State.

The LRWPG acknowledged that the Drought Contingency Plan for the LNRA is the best drought
management tool for surface water supplies in the Lavaca Region. LNRA uses multiple triggers at
each stage that include water surface elevations of the lake as well as a broad trigger that allows for
any additional scenario that would cause the LNRA to notify its customers that a drought stage has
been triggered.

Throughout the region, the Drought Contingency Plans for groundwater users are developed
specifically to their use and location. Aquifer properties can vary across the region and it can be
difficult to require the same triggers for all users of a particular groundwater source that covers
several counties. The LRWPG acknowledges that the municipalities that use groundwater have the
best knowledge to develop their Drought Contingency Plan triggers and responses.

ES.1.8 Task 8 — Unique Stream Segments, Reservoir Sites, and Legislative
Recommendations

Task 8 presents the RWPG’s unique stream segments, unique reservoir sites, and legislative,
administrative, and regulatory recommendations.

No designation of unique stream segments was recommended for the current round of regional water
planning.

Several policy issues have been adopted by the LRWPG concerning regulatory and legislative
issues. These recommendations are listed below and are described in detail in Chapter 8.

Environmental Issues

Ongoing RWPG Activities

Inter-Regional Coordination

Conservation Policy

Sustainable Yield of the Gulf Coast Aquifer
Support of the Rule of Capture

Groundwater Conservation Districts
Establishment of Fees for Groundwater Export
Limits for Groundwater Conservation Districts
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ES.1.9 Task 9 - Water Infrastructure Financing Recommendations

Task 9 includes information on how sponsors of the recommended water management strategies
propose to finance projects. In SB 2 of the 77" Texas Legislature, the preparation of an infrastructure
financing report was added to the regional planning process. Chapter 9 addresses the following:

e The number of political subdivisions and/or non-municipal water user groups with identified
needs that will be unable to finance their water infrastructure needs

e The amount of infrastructure costs in the RWPs that cannot be financed by the local political
subdivisions

¢ Funding options, including state funding, that are proposed by the political subdivisions to
finance water infrastructure costs that cannot be financed locally

e Additional roles the RWPG proposes for the state in financing the recommended water
supply projects

ES.1.10 Task 10 — Public Participation

Public participation has been encouraged through the efforts of the Planning Group members as they
take information back to the WUGSs they represent. This was the most effective method of informing
the public of the progress of the Plan. All of the members were active in meeting with various interest
groups and making presentations. Public meetings were held at the inception of the project to review
the population and water demand data; the supply, surpluses, and shortages; and management
strategies. Meetings of the Planning Group were well attended by the members and non-voting
members, but participation by the general public has been limited. One public hearing was held to
receive public comments on the Initially Prepared Plan. Meeting events are summarized in

Chapter 10.

ES.1.11 Task 11 — Implementation and Comparison to the Previous Regional
Water Plan

Chapter 11 presents a discussion and survey of water management strategy projects that were
recommended in the 2011 Regional Water Plan and have since been implemented, as well as
providing a summary comparison of the 2016 Regional Water Plan to the 2011 Regional Water Plan
with respect to population, demands, water availability and supplies, water needs, and water
management strategies.
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TWDB: WUG Category Summary Page 1 of 1

Water User Group (WUG) Category Summary

11/9/2015 9:12:22 AM

REGION P 2020 2030 2040 2050 2060 2070
MUNICIPAL
POPULATION 29,054 29,891 30,458 30,943 31,364 31,723
DEMANDS (acre-feet per year) 5,468 5471 5,458 5,483 5,455 5,516
EXISTING SUPPLIES (acre-feet per year) 5717 5,717 5717 5,717 5,717 5717
NEEDS (acre-feet per year)* 0 0 0 0 0 0
COUNTY-OTHER
POPULATION 21,435 22,177 22,679 23,110 23,482 23,799
DEMANDS (acre-feet per year) 2,529 2,513 2,488 2,501 2,536 2,572
EXISTING SUPPLIES (acre-feet per year) 2,708 2,708 2,708 2,708 2,708 2,708
NEEDS (acre-feet per year)* 0 0 0 0 0 0
MANUFACTURING
DEMANDS (acre-feet per year) 1,255 1,323 1,388 1,444 1,547 1,658
EXISTING SUPPLIES (acre-feet per year) 1,843 1,843 1,843 1,843 1,843 1,843
NEEDS (acre-feet per year)* 0 0 0 0 0 0
MINING
DEMANDS (acre-feet per year) 2,632 1,952 1,485 1,027 570 320
EXISTING SUPPLIES (acre-feet per year) 2,636 2,636 2,636 2,636 2,636 2,636
NEEDS (acre-feet per year)* 0 0 0 0 0 0
LIVESTOCK
DEMANDS (acre-feet per year) 3,866 3,866 3,866 3,866 3,866 3,866
EXISTING SUPPLIES (acre-feet per year) 3,866 3,866 3,866 3,866 3,866 3,866
NEEDS (acre-feet per year)* 0 0 0 0 0 0
IRRIGATION
DEMANDS (acre-feet per year) 217,846 217,846 217,846 217,846 217,846 217,846
EXISTING SUPPLIES (acre-feet per year) 167,561 167,561 167,561 167,561 167,561 167,561
NEEDS (acre-feet per year)*|  (50,285)|  (50,285)|  (50,285)] (50,285)]  (50,285)|  (50,285)
REGION TOTALS
POPULATION 50,489 52,068 53,137 54,053 54,846 55,522
DEMANDS (acre-feet per year) 233,596 232,971 232,531 232,167 231,820 231,778
EXISTING SUPPLIES (acre-feet per year) 184,331 184,331 184,331 184,331 184,331 184,331
NEEDS (acre-feet per year)*|  (50,285)]  (50,285)] (50,285)] (50,285)] (50,285)|  (50,285)

*WUG supplies and projected demands are entered for each of aWUG's region-county-basin divisions. The needs shown in the WUG Category
Summary report are calculated by first deducting the WUG split’s projected demand from its total existing water supply volume. If the WUG split
has a greater existing supply volume than projected demand in any given decade, this amount is considered a surplus volume. Before aggregating
the difference between supplies and demands to the WUG category level, calculated surpluses are updated to zero so that only the WUGs with needs

in the decade are included with the Needs totals.




THIS PAGE LEFT BLANK INTENTIONALLY



APPENDIX ES.B

TWDB DB17 Report
WUG Second-Tier Identified Water Needs Summary






TWDB: WUG Second-Tier Identified Water Need Summary Page 1 of 1

11/9/2015 9:16:45 AM

Water User Group (WUG) Second-Tier Identified Water Need Summary

REGION P

2020

2030

2040

2050

2060

2070

MUNICIPAL

COUNTY-OTHER

MANUFACTURING

MINING

LIVESTOCK

o] o] o] o] o

o] o] o] o] ©

o] o] o] o] ©

o] o] o] o] o

o] o] o] o] ©

o] o] o] o] ©

IRRIGATION

518

518

518

518

518

518

*Second-tier needs are WUG split needs adjusted to include the implementation of recommended demand reduction and direct reuse water

management strategies.
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TWDB: Source Water Balance Page 1 of 1

Source Water Balance (Availability- WUG Supply)

11/9/2015 9:11:56 AM

REGION P
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
GROUNDWATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
GULF COAST AQUIFER  |JACKSON COLORADO-  |FRESH 5,086 5,086 5,086 5,086 5,086 5,086
LAVACA
GULF COAST AQUIFER  |JACKSON LAVACA FRESH 3,226 3,226 3,226 3,226 3,226 3,226
GULF COAST AQUIFER  |JACKSON LAVACA- FRESH 5,304 5,304 5,304 5,304 5,304 5,304
GUADALUPE
GULF COAST AQUIFER  |LAVACA GUADALUPE |FRESH 16 16 16 16 16 16
GULF COAST AQUIFER  |LAVACA LAVACA FRESH 3,002 3,092 3,002 3,085 3,080 3,080
GULF COAST AQUIFER  |LAVACA LAVACA- FRESH 358 358 358 358 358 358
GUADALUPE
GULF COAST AQUIFER  |WHARTON COLORADO  |FRESH 48 48 48 48 48 48
GULF COAST AQUIFER  |WHARTON COLORADO-  |FRESH 0 0 0 0 0 0
LAVACA
GULF COAST AQUIFER  |WHARTON LAVACA FRESH 0 0 0 0 0 0
GROUNDWATER TOTAL SOURCE WATER BALANCE 17,130 17,130 17,130 17,123 17,118 17,118
REGION P
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
TEXANA RESERVOIR LAVACA FRESH 832 832 832 832 832 832
LAKE/RESERVOIR
SURFACE WATER TOTAL SOURCE WATER BALANCE 832 832 832 832 832 832
REGION P TOTAL SOURCE WATER BALANCE 17,962 17,962 17,962 17,955 17,950 17,950
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TWDB: WUG Unmet Needs Summary Page 1 of 1 11/9/2015 9:17:25 AM

Water User Group (WUG) Unmet Needs Summary

REGION P
2020 2030 2040 2050 2060 2070
MUNICIPAL 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0

*WUG supplies and projected demands are entered for each of a WUG’s region-county-basin divisions. The unmet needs shown in the WUG Unmet
Needs Summary report are calculated by first deducting the WUG split’s projected demand from the sum of its total existing water supply volume
and all associated recommended water management strategy water volumes. If the WUG split has a greater future supply volume than projected
demand in any given decade, this amount is considered a surplus volume. Before aggregating the difference between supplies and demands to the
WUG category level, calculated surpluses are updated to zero so that only the WUGs with unmet needs in the decade are included with the Needs
totals. Unmet needs water volumes are shown as absolute values.
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TWDB:Recommended WUG WMS Page 1 of 1

Recommended Water User Group (WUG) Water Management Strategies (WM YS)

WUG Entity Primary Region: P

11/9/2015 9:15:15 AM

Water Management Strategy Supplies

WUG Entity Name| WMS WM S Name Source Name 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | Unit | Unit
Sponsor Cost | Cost
Region 2020 | 2070
EDNA P DROUGHT MANAGEMENT | DEMAND REDUCTION | 33 33 3 3 33 3 $100 | $100
EL CAMPO K DROUGHT MANAGEMENT | DEMAND REDUCTION 1 1 1 1 1 1 $50 $50
EL CAMPO P DROUGHT MANAGEMENT | DEMAND REDUCTION | 86 87 89 a1 93 % $100 | $100
EL CAMPO P MUNICI PAI'E-LCCS_\NN?ESVAT'ON - | DEMAND REDUCTION | 109 170 237 333 329 336 $347 | 347
EL CAMPO -
UNASSIGNED WATER P DIRECT REUSE - EL CAMPO P | DIRECT REUSE 560 560 560 560 560 560 | $896 | $896
VOLUMES
GANADO P DROUGHT MANAGEMENT | DEMAND REDUCTION | 54 54 53 53 53 54 $100 | $100
HALLETTSVILLE P DROUGHT MANAGEMENT | DEMAND REDUCTION | 46 45 44 44 3 43 $100 | $100
MUNICIPAL CONSERVATION -
HALLETTSVILLE P L eae DEMAND REDUCTION | 31 49 66 89 111 134 | $334 | $3%4
LAVACA NAVIDAD P | GULF COAST
RIVER AUTHORITY - AQUIFER STORAGE AND AQUIFER ASR
S N VAT e P o OveRy FREQUBRACKISH| | 14163 | 14163 | 14163 | 14163 | 14163 | 14163 | $1641 | 1641
VOLUMES JACKSON COUNTY
LAVACA NAVIDAD
P |LAVACA RIVER
RIVER AUTHORITY - P LAVACA OFF-CHANNEL OFF-CHANNEL 6963 | 6963 | 6963 | 6963 | 6963 | 6963 | $867 | 3867
UNASSIGNED WATER RESERVOIR e e
VOLUMES
LAVACA NAVIDAD
P | GULF COAST
RIVER AUTHORITY - LNRA DESALINATION -
NSO D YT ER P BRAGKIS OROUNDWATER | AQUIFER|JACKSON | 3226 | 3226 | 3226 | 322 | 3226 | 3226 | $1369 | $1369
COUNTY
VOLUMES
LAVACA NAVIDAD
P |NAVIDAD RIVER
RIVER AUTHORITY - LNRA DESALINATION -
NSO AT ER P BRAGN IS SRR ATER TIDAL 3226 | 3226 | 3226 | 3206 | 3226 | 3226 | %1369 | 1369
FRESH/BRACKISH
VOLUMES
MOULTON P DROUGHT MANAGEMENT | DEMAND REDUCTION | 37 36 35 35 35 35 $100 | $100
MOULTON P MUNICIPAL CONSERVATION - | hepy AND REDUCTION 9 13 18 25 31 38 $355 | $355
MOULTON
SHINER P DROUGHT MANAGEMENT | DEMAND REDUCTION | 49 48 47 46 46 46 $100 | $100
SHINER P MUNICI PALga?NNESERVAT'ON - | DEMAND REDUCTION | 23 37 49 65 86 104 $342 | 342
MUNICIPAL WATER
YOAKUM L CONSERVATION (RURAL) | DEMAND REDUCTION | 42 51 % 7 56 64 $0 $0
YOAKUM P DROUGHT MANAGEMENT | DEMAND REDUCTION | 19 18 18 18 15 15 $100 | $100
YOAKUM P MUN'C'PA';SEESERVAT'ON * | DEMAND REDUCTION | 37 54 74 95 33 62 $357 | $357

Region P Total RecommendedWMsajpp“es| 28,714| 28|834| 28,928| 29,073| 29,103|

29,198|
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11/9/2015 9:14:39 AM

Recommended Projects Associated with Water Management Strategies

Project Sponosr Region: P

Sponsor Name

Is
Sponsor a
WWP?

Project Name

Project Description

Capital Cost

Online
Decade

EL CAMPO

N

MUNICIPAL CONSERVATION - EL CAMPO

METER REPLACEMENT; MUNICIPAL
CONSERVATION CAPITAL COST (DOESNOT
INCLUDE METER REPLACEMENT OR WATER
LOSS); WATER LOSS CONTROL

$243,652

2020

EL CAMPO

REUSE

CONVEYANCE/TRANSMISSION PIPELINE;
PUMP STATION; WATER TREATMENT PLANT
EXPANSION

$3,272,000

2020

HALLETTSVILLE

MUNICIPAL CONSERVATION - HALLETTSVILLE

METER REPLACEMENT; MUNICIPAL
CONSERVATION CAPITAL COST (DOESNOT
INCLUDE METER REPLACEMENT OR WATER
LOSS); WATER LOSS CONTROL

$62,313

2020

IRRIGATION,
WHARTON

IRRIGATION CONSERVATION - ON FARM

ON FARM IRRIGATION CONSERVATION

$20,833,000

2020

IRRIGATION,
WHARTON

IRRIGATION CONSERVATION - TAILWATER
RECOVERY

CONVEYANCE/TRANSMISSION PIPELINE;
PUMP STATION; RESERVOIR CONSTRUCTION

$22,561,000

2020

LAVACA NAVIDAD
RIVER AUTHORITY

AQUIFER STORAGE AND RECOVERY

CONVEYANCE/TRANSMISSION PIPELINE;
DIVERSION AND CONTROL STRUCTURE;
INJECTION WELL; MULTIPLE WELLS/WELL
FIELD; NEW WATER RIGHT/PERMIT; NEW
WATER TREATMENT PLANT; PUMP STATION,;
STORAGE TANK

$130,169,000

2020

LAVACA NAVIDAD
RIVER AUTHORITY

LAVACA OFF-CHANNEL RESERVOIR

CONVEYANCE/TRANSMISSION PIPELINE; NEW
SURFACE WATER INTAKE; RESERVOIR
CONSTRUCTION

$123,213,000

2020

LAVACA NAVIDAD
RIVER AUTHORITY

LNRA DESALINATION

CONVEYANCE/TRANSMISSION PIPELINE;
MULTIPLE WELLS'WELL FIELD; NEW SURFACE
WATER INTAKE; NEW WATER RIGHT/PERMIT;
NEW WATER TREATMENT PLANT; PUMP
STATION; STORAGE TANK

$31,393,000

2020

MOULTON

MUNICIPAL CONSERVATION - MOULTON

METER REPLACEMENT; MUNICIPAL
CONSERVATION CAPITAL COST (DOESNOT
INCLUDE METER REPLACEMENT OR WATER
LOSS); WATER LOSS CONTROL

$20,750

2020

SHINER

MUNICIPAL CONSERVATION - SHINER

METER REPLACEMENT; MUNICIPAL
CONSERVATION CAPITAL COST (DOESNOT
INCLUDE METER REPLACEMENT OR WATER
LOSS); WATER LOSS CONTROL

$50,357

2020

YOAKUM

MUNICIPAL CONSERVATION - YOAKUM

METER REPLACEMENT; MUNICIPAL
CONSERVATION CAPITAL COST (DOESNOT
INCLUDE METER REPLACEMENT OR WATER
LOSS); WATER LOSS CONTROL

$85,984

2020

Region P Total Recommended Capital Cost

$331,904,056

*Projects with a capital cost of zero are excluded from the report list.
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Alternative Water User Group (WUG) Water Management Strategies (WM S)

WUG Entity Primary Region: P
Water Management Strategy Supplies

WUG Entity Name| WMS WMS Name Source Name 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | Unit | Unit
Sponsor Cost | Cost
Region 2020 | 2070

Region P Total AIternativeWMSSuppIies| | | | | | |

Pagelof 1



TWDB: Alternative Projects Page 1 of 1 11/9/2015 9:14:25 AM

Alternative Projects Associated with Water Management Strategies

Project Sponsor Region: P

Sponsor Name Is Project Name Project Description Capital Cost | Online
Sponsor a Decade
WwPpP?
LAVACA NAVIDAD Y LAVACA OFF-CHANNEL RESERVOIR — | CONVEYANCE/TRANSMISSION PIPELINE; NEW $123,213,000| 2020
RIVER AUTHORITY ALTERNATIVE SITE SURFACE WATER INTAKE; RESERVOIR
CONSTRUCTION

Region P Total Alternative Capital Cost $123,213,000

*Projects with a capital cost of zero are excluded from the report list.
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Chapter 1- Description of the Lavaca
Regional Water Planning Area

1.1 Introduction and Background

Sections 16.051 and 16.055 of the Texas Water Code direct the Executive Administrator of the Texas
Water Development Board (TWDB) to prepare and maintain a comprehensive State Water Plan as a
flexible guide for the development and management of all water resources in Texas in order to ensure
that sufficient supplies of water will be available at a reasonable cost to further the State’s economic
growth. Section 16.056 requires the TWDB to amend the plan as needed in response to increased
knowledge and changing conditions.

In February 1998, the TWDB adopted rules establishing 16 regional water planning areas and
designated the initial members of the regional water planning groups representing 11 interests. Each
Regional Water Planning Group (RWPG) has the option to add interest group categories and
members. With technical and financial assistance from the TWDB, and in accordance with planning
guidelines it set forth, the RWPGs prepared a consensus-based Regional Water Plan (RWP) for
2001. The TWDB assembled the Regional Water Plans into a new 2002 State Water Plan (SWP).
Subsequent cycles of planning have resulted in water plan updates at 5-year intervals, including 2006
and 2011 Regional Water Plans (compiled by TWDB into the 2007 and 2012 State Water Plans,
respectively. The fourth cycle of regional water planning produced an “initially prepared” Regional
Water Plan that was required to be submitted to the TWDB by May 1, 2015, and is to be finalized and
adopted and submitted to the TWDB in late 2015. Subsequently, by January 5, 2017, the TWDB wiill
prepare the 2017 State Water Plan which will incorporate the adopted Regional Water Plans.

This chapter summarizes the results of Task 1 of the current planning cycle, and describes the
Lavaca Regional Water Planning Area.

1.2 Description of the Lavaca Regional Water Planning Area

The Lavaca Regional Water Planning Area is located along the southeastern Texas coast and
consists of all of Lavaca and Jackson Counties, as well as Precinct 3 of Wharton County and the
majority of the City of EI Campo, as shown in Figure 1-1. The eastern portion of Wharton County,
including a very small portion of El Campo, is included in the Lower Colorado Regional Water
Planning Area and planning efforts are coordinated as necessary between this and other neighboring
regions.

The Lavaca Region is bounded by Victoria and DeWitt Counties to the southeast, Gonzales and
Fayette Counties to the northwest, Colorado County to the northeast, Matagorda County and the
remainder of Wharton County to the east, and Calhoun County, Lavaca Bay, and Carancahua Bay to
the south. The Lavaca Region is located in the Lavaca, Lavaca-Guadalupe Coastal, and the
Colorado-Lavaca Coastal River Basins.

The Lavaca Region is located in the Gulf Coastal Plains region of Texas and contains both Gulf
Coast prairies and marshes and Blackland Prairies. The Gulf Coast prairies and marshes
encompass the majority of the region. These habitats contain marsh and saltwater grasses in tidal
areas and bluestems and tall grasses inland. Hardwoods grow in limited amounts in the bottomlands.
The upland soils consist of clays, clay loams, sandy loams, and black soils. The natural grasses
make the region ideal for cattle grazing, and the productive soils and typically flat topography support
the farming of rice, sorghums, corn, cotton, wheat, and hay.
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Figure 1-1
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Figure 1-2
Major Surface Water Sources
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The Blackland Prairies are mainly shrink-swell clays that form cracks in dry weather. A large amount
of timber grows along the streams, and even though it was originally grasslands, most of the area has
been cultivated with productive grasses. The land is used as croplands and grasslands and the
grasslands are used as pastures. According to the USGS ecoregion description, the major crops
supported by the Blackland Prairies are cotton, grain sorghum, corn, wheat, pecans, soybeans, and
hay.

The counties have hot and humid summers which are occasionally relieved by thunderstorms. The
average growing seasons are 290 days in Jackson County, 280 days in Lavaca County, and

266 days in Wharton County. The mean rainfall is approximately 40.8 inches annually for the region.
Average temperatures for the region vary, from lows of 41 degrees F in January to highs of

94 degrees F in July. Jackson County encompasses 857 square miles (mi°); Lavaca County
encompasses 970 mi%; and Wharton County encompasses 1,094.4 mi®, of which approximately half is
in the planning area.

1.2.1 Governmental Authorities in the Lavaca Planning Region

The primary governmental entities in the region are municipal and county governments. Jackson and
Lavaca Counties are included on the Golden Crescent Regional Planning Commission, which was
established in 1968. This commission also includes the counties of Calhoun, DeWitt, Goliad,
Gonzales, and Victoria which are located in the South Central Texas Regional Water Planning Area
(Region L.) Member cities within Jackson and Lavaca Counties include Edna, Ganado, Hallettsville,
Moulton, Shiner, and Yoakum. The Commission assists in developing opportunities for
intergovernmental coordination to increase economic opportunities for the region as well as other
regional concerns such as environmental resources and transportation. The Jackson County Soil
and Water Conservation District, Jackson County Navigation District, Jackson County Hospital
District, Lavaca County Soil and Water Conservation District, and the Lavaca-Navidad River Authority
(LNRA) are additional special districts created under Texas Law. The Jackson Countywide Drainage
District and the Jackson County Rural Fire and Emergency Services Districts are also included in the
Lavaca Region.

Wharton County is a member of the Houston-Galveston Area Council of Governments (H-GAC),
which was established in 1966 and includes 12 other counties located to the east and north of
Wharton County. H-GAC is focused on economic development for the region, as well as on
environmental issues such as evaporation and air quality, solid waste, geographic information
systems and demographic information, and social and nutrition services to senior citizens. El Campo
is also a member of the H-GAC.

In addition to these entities, there are several regulatory authorities that influence long-range water
planning in the Lavaca Region. The South Texas Watermaster (STWM) monitors the regional water
uses in seven south central Texas river basins including the Lavaca River Basin. The STWM plays a
role in allocation of water supplies by user in the event of drought conditions. Field investigations
also play a role in locating illegal diversions of water. With regard to the state, TWDB, Texas
Commission on Environmental Quality (TCEQ), and Texas Parks & Wildlife Department (TPWD) are
responsible for gathering information on water supply and quality. LNRA manages the surface water
supplies in Jackson County. There are also soil and water conservation districts in the region.

The Lavaca Region also lies within Groundwater Management Area 15. Groundwater Management
Areas (GMA) were created to provide for organized planning of groundwater resources and are
responsible for working with Groundwater Conservation Districts (GCDs) within the GMA boundaries
to define “Desired Future Conditions” for the GMA. Desired Future Conditions are the quantified
condition of groundwater resources within a groundwater management area that would occur at one
or more specific future times. Groundwater Conservation Districts (GCD) meet collectively within the
Groundwater Management Area and determine Desired Future Conditions (DFCs), which then are
utilized to model groundwater resources and establish appropriate levels of groundwater use to
realize the DFCs. The Lavaca Region includes the Coastal Bend Groundwater Conservation District
(GCD) in Wharton County, and the Texana GCD in Jackson County. The primary focus of these
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districts is to preserve and protect groundwater supplies in their respective counties for future
generations, and the districts are responsible for working with GMA 15. The original management
plans for the Coastal Bend and Texana districts were certified by TWDB on September 28, 2004.
Subsequently, an updated groundwater management plan for the Coastal Bend GCD was approved
by TWDB on November 4, 2009, and then again on November 10, 2014. An updated groundwater
management plan for the Texana GCD was approved by TWDB on February 25, 2011. The Lavaca
County GCD was created by the 80" Texas Legislature on May 25, 2007 but has not received local
support, and so is not currently in existence.

1.2.2 General Economic Conditions

The regional planning area is described below on a county-by-county basis. Source information is
provided in Appendix 1A.

The economy of Jackson County includes petroleum production and operation, metal fabrication and
tooling, sheet-metal works, plastics manufacturing, agribusiness, and tourism associated with Lake
Texana and its recreational areas. The major agricultural interests in Jackson County include corn,
cotton, rice, grain sorghum, and beef cattle. These agricultural products had a market value of
approximately $101.8 million in 2012.

The economy of Lavaca County includes varied manufacturing, leather goods, agribusiness, oil and
gas production, and tourism. The major agricultural interests in Lavaca County include livestock
(especially beef cattle), eggs, poultry, hay, rice, corn, tree nuts, and grain sorghum, with a market
value of approximately $61.9 million in 2012.

The economy of Wharton County includes petroleum production, and other minerals, agribusiness,
hunting leases, and varied manufacturing. The major agricultural interests in Wharton County include
rice, grain sorghum, cotton, corn, eggs, turfgrass, beef cattle, hay and soybeans; with a market value
of approximately $373.6 million for the entire county in 2012 (the county is only partially contained in
the Lavaca Region).

According the US Census Bureau, the 2008-2012 median household income was approximately
$47,591 for Jackson County, $42,934 for Lavaca County, and $40,988 for all of Wharton County.
The Texas median household income was approximately $51,563 during the same period.

Unemployment in 2013 was approximately 5.1 percent in Jackson County, 4.4 percent in Lavaca
County, and 6.0 percent in Wharton County (Texas Workforce Commission. Labor Force Statistics
for Texas Counties 2000-Present (2013).
http://www.txcip.org/tac/census/morecountyinfo.php?MORE=1042 ).

The value of properties within the Lavaca Region has increased substantially in recent years, as
shown in Table 1-1.

Table 1-1 Property Value by County

County 2005 Property Value 2013 Property Value

Jackson $1,416,741,983 $2,459,407,498
Lavaca $2,335,053,537 $4,209,668,856
Wharton $2,651,668,721 $4,532,539,863

Source: Texas Almanac 2008-2009 and 2013-2014
(http://www.texasalmanac.com/topics/counties/home )
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1.3 Population and Municipal Water Use in the Lavaca Region

A summary of population and water usage by county is shown in Table 1-2. The Lavaca Regional
Water Planning Area (LRWPA) 2010 Census population was 49,031. Cities in the LRWPA include
Hallettsville, Moulton, Shiner, and Yoakum in Lavaca County; Edna and Ganado in Jackson County;
and ElI Campo in Wharton County, the largest city in the region.

Table 1-2 Population and Water Usage by County for the
Lavaca Regional Water Planning Area

County
Jackson Lavaca Wharton
Year 2010 Census Population 14,075 19,263 15,693
=3 Municipal 1,713 2,601 2,277
g § Manufacturing 470 459 5
& %%\ Mining 49 66 62
g s Steam Electric 0 0 0
S g Livestock 1,220 2,001 532
§f = Irrigation 43,758 5,965 67,371

1.4  Non- Municipal Water Use in the Lavaca Region

According to the 2010 Water Use Survey Estimate, irrigated agriculture constitutes over 91 percent of
the total water use in the Lavaca Region. Municipal water accounts for five percent, the second
largest share of use categories in the region. Livestock use in the Lavaca Region accounted for less
than 3 percent of 2010 use and manufacturing and mining water use make up approximately

1 percent of 2010 use.

The LRWPG elected to perform an update of agricultural demand projections as part of developing
the 2011 Regional Water Plan. This analysis was again utilized in determining projections for the
2016 Regional Water Plan, because the data appears to still be reflective of irrigation activities in the
region. Detailed information was obtained from sources including the Coastal Bend GCD, the U.S.
Government Farm Service Agency, and the South Texas Watermaster. An expected demand
condition for the year 2010 was developed using historical planted acreage and, where possible,
measured data regarding application rates for the irrigation of rice and other crops. The results
generally showed that the anticipated 2010 water use for irrigation in the LRWPA was similar to the
projections developed in the 2006 RWP, although the makeup of that demand varied due to a greater
level of production for crops other than rice. The study projected 2010 water demands for irrigation in
Jackson, Lavaca, and Wharton counties of 59,801 Ac-Ft, 8,357 Ac-Ft, and 149,688 Ac-Ft,
respectively.

The Agricultural Water Demands Analysis investigated trends in crop production and water usage for
the area and developed long-term projections for the planning cycle. The study determined that no
single factor such as climate, water source, use of conservation practices, crop price, the prospect of
biofuels, or new markets for rice pointed toward a conclusive growth or reduction of agricultural water
demand in the foreseeable future. Recent increases in the price for rice have also been met with
increased production costs that make any long-term trend difficult to project. Therefore the
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projections were assumed to carry throughout the current planning horizon for all decades from 2020
to 2070 as a peak demand condition.

In previous plans, the prevalence of water conservation practices in the area was also studied using
aerial photography and GIS. It was found that approximately 14,232 of the rice acres in the LRWPA
were found to be improved with conservation practices. The majority of this acreage, over 13,000
acres, was identified in Wharton County.

1.5 Lavaca Regional Water Supply Sources and Providers

The available water supply within the region includes both groundwater and surface water.
Groundwater is provided nearly exclusively by the Gulf Coast Aquifer. Primary surface water sources
are the Navidad and Lavaca Rivers and Lake Texana. Additional information regarding water
sources and providers in the Lavaca Region is discussed at length in Chapter 3 of this plan.

1.5.1 Groundwater Sources

The majority of water currently used in the Lavaca Region is groundwater. In 2011, the Lavaca
Region pumped approximately 216,000 acre-feet of groundwater to supply domestic, agricultural,
municipal, and industrial uses. This trend of primarily relying on groundwater is expected to continue
in the Lavaca Region due to relatively low demand for municipal water and the rural nature of the
area which makes large scale distribution systems economically unfeasible. Agricultural needs will
also likely continue to be met through groundwater resources due to the lack of availability and
affordability of large surface water supplies.

The Gulf Coast Aquifer is the only major aquifer in the Lavaca Region and is the predominant supply
source, serving more than 90 percent of the total supply. The Jackson Group is a minor aquifer and
is located in the northwestern corner of Lavaca County, to the northwest of the Town of Moulton.
There are no minor aquifers located in Jackson or Wharton Counties.

For more information about groundwater resources and availability in the Lavaca Region, see
Chapter 3.3 of this plan.

1.5.2 Surface Water Sources

The major river basins that are located (at least partially) within the Lavaca Regional Water Planning
Area include the Lavaca, Colorado-Lavaca, and the Lavaca-Guadalupe Basins. Approximately

90 percent of the geographic area of Lavaca Region is located within the Lavaca River Basin, which
has a total drainage area of 2,318 square miles and includes the Lavaca and Navidad Rivers.
Smaller tributaries in the Lavaca Region include the Arenosa, Big Rocky, Brushy, Chicolete, Clarks,
Coxs, East Carancahua, Huisache, Mixon, Pinoak, Rocky, Sandy, West Carancahua, and East and
West Mustang Creeks. Figure 1-2 shows the location of the Lavaca Basin and adjacent basins.
There are no major springs in the Lavaca Region.

1.5.3 Use by Source

Average groundwater pumpage for 2010 to 2012 was 63,295 ac-ft/yr in Jackson County, 12,988 ac-
ft/yr in Lavaca County and 153,570 ac-ft/yr for the entirety of Wharton County(including the portion of
Wharton County located in Region K). Water levels have remained relatively stable in the region,
with some declines and some increases over the last several decades. Additional discussion of
aquifer conditions is provided in Section 3.2.3 of this plan.

The only reservoir in the Lavaca Regional Water Planning Area is Lake Texana. The available firm
yield of Lake Texana is 74,500 ac-ft. The Lavaca and Navidad Rivers also supply some run-of-river
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water to the Lavaca Region, primarily for irrigation purposes. See Chapter 3 for more information on
current water supplies.

1.5.4 Wholesale Water Providers

A wholesale water provider is an entity that delivers and sells a significant amount of raw or treated
water on a wholesale basis. The Lavaca-Navidad River Authority (LNRA) is the only wholesale water
provider located in the Lavaca Region.

The LNRA operates and maintains Lake Texana. Water transfers outside the Lavaca Region account
for most of the water sales from Lake Texana. Of the 74,500 ac-ft of available firm yield and

12,000 ac-ft available on an interruptible basis, 85,468 ac-ft are dedicated for water uses outside the
region. The following amounts are contracted annually:

e 178 ac-ft firm yield to the City of Point Comfort in Calhoun County

e 41,840 ac-ft firm yield to the City of Corpus Christi and surrounding areas

e 12,000 ac-ft interruptible water to the City of Corpus Christi and surrounding areas
e 30,800 ac-ft firm yield to Formosa Plastics in Calhoun County

o 594 ac-ft firm yield to the Calhoun County Navigation District in Calhoun County

e 56 ac-ft firm yield held in reserve

Of the annual acre-feet contracted to the City of Corpus Christi, 10,400 ac-ft was sold on a temporary
basis and can be recalled for use in Jackson County when needed.

A total of 1,032 ac-ft firm yield is committed to Inteplast (manufacturing), located in Jackson County,
within the LRWPA.

1.6  Water Quality and Natural Resources

A table of state, local, and regional planning information reports and data compiled for the 2016
Lavaca Regional Water Plan study is attached in Appendix 1A. A summary of some of this
information pertaining to water planning follows.

1.6.1 Water Quality

The Lavaca River Basin contains 277 stream miles. It is primarily drained by two major rivers: the
Lavaca River and the Navidad River. The Lavaca River originates in the southern portion of Fayette
County and outfalls into Lavaca Bay while the Navidad River also originates in Fayette County but
flows into Lake Texana, and from there continues to its confluence with the Lavaca River,
approximately 8 miles downstream of the Palmetto Bend Dam.

The Lavaca River Basin is divided into 5 classified stream segments numbered 1601 through 1605.
Approximately 60 percent of the Lavaca River Basin is drained by the Navidad River and its
tributaries, while the Lavaca River and its tributaries drain the remaining 40 percent. Stream segment
uses and water quality considerations for the Lavaca River basin are shown in Table 1-3.

The primary agricultural issue in the Lavaca Region is the availability of sufficient quantities of
irrigation water for rice farming under drought of record conditions. Natural resources, on the other
hand, are impacted from both water quantity and water quality issues. Stream segments in the
Lavaca River Basin with water quality concerns are listed in Table 1-4. The stream segments that
have water quality concerns within the Lavaca Region are discussed below.
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The primary water quality issue for all of the surface water stream segments and the major
groundwater aquifers in the LRWPA is the increasing potential for water contamination due to
nonpoint source pollution. Nonpoint source pollution is precipitation runoff that, as it flows over the
land, picks up various pollutants that adhere to plants, soils, and man-made objects and eventually
infiltrates into the groundwater table or flows into a surface water stream. Another nonpoint source of
pollution is the accidental spill of toxic chemicals near streams or over recharge zones that can send
a concentrated pulse of contaminated water through stream segments and/or aquifers. Public water
supply groundwater wells that currently only use chlorination water treatment, and domestic
groundwater wells that may not treat the water before consumption, are especially vulnerable to
nonpoint source pollution, as are the habitats of threatened and endangered species that live in and
near seeps and certain stream segments. Nonpoint sources of pollution are difficult to control. There
has been increased awareness of this issue which has sparked additional research and interest in the
initiation of nonpoint source pollution abatement programs.

There are few water quality concerns in the Lavaca Basin. Table 1-3 lists the concerns found in the
2010 and 2012 Texas Water Quality Inventory conducted by TCEQ. The concerns are as follows:

Two surface water quality indicators are dissolved oxygen (DO) and the associated biochemical
oxygen demand (BOD). DO is a measure of the amount of oxygen that is available in the water for
metabolism by microbes, fish, and other aquatic organisms. BOD is a measure of the amount of
organic material, containing carbon and/or nitrogen, in a body of water that is available as a food
source to microbial and other aquatic organisms that require the consumption of DO from the water to
metabolize the organic material. The historical basin-wide concentrations of DO are indicative of
relatively unpolluted waters. The primary manmade sources of BOD in bodies of water are the
discharge of municipal and industrial waste, as well as nonpoint source pollution from urban and
agricultural runoff. Data from 2010-2012 indicates that there are portion of two classified stream
segments with a concern for DO, based on the State Stream Standards Criteria in the Lavaca
Regional Water Planning Area (Table 1-3 and Table 1-4).
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Table 1-3 Stream Segment Uses and Water Quality Criteria in the Lavaca River Basin 2012

Colorado River Basin Uses" State Stream Standards Criteria®
Chloride Sulfate TDS Fecal Coliform
SStream S o8 l . Aquatic Water Annual Annual Annual DO pH (30-day Temp
egment Segment Planning Recreation Lif S | A A A (mg/ R G - oF
4 N Region ife upply vg. vg vg L) ange eometric mean (°F)
(mg/L) (mg/L) (mg/L) CFU/100ml)
6.5—
1601 Lavaca River Tidal P PCR H 4 9.0 35 95
6.5—
1602 Lavaca River Above Tidal PCR PS 200 100 700 5 9.0 126 91
1602A° Big Brushy Creek 5
1602B° Rocky Creek 5
6.5—
1603 Navidad River Tidal P PCR H 4 9.0 35 91
6.5—
1604 Lake Texana PCR H PS 100 50 500 5 9.0 126 93
1604A° East Mustang Creek | 4
1605 Navidad River Above p PCR H PS 100 50 550 5 | 65 126 91
Lake Texana 9.0
16052 Navidad River Above = H 5

Lake Texana

Source: Lavaca-Navidad River Authority Basin Summary Report, Lavaca-Navidad River Authority, prepared by Water Monitoring Solutions, Inc. for the Lavaca — Navidad River

Authority in cooperation with the Texas Commission on Environmental Quality 2012; Water Quality Criteria accurate as of 2012.

'Uses: PCR = Primary Contact Recreation; H = High; | = Intermittent; PS = Public Water Supply

% Criteria; Standards set by the TCEQ do not guarantee the water to be usable for municipal, domestic, irrigation, livestock, &/or industrial uses; this causes the above screening process
to be misleading for certain segments, especially for salinity.
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Table 1-4 Stream Segment Water Quality Concerns in the Lavaca Region

Stream Aquatic . Algal / ! Public .
Segment e Life | epvionment | Bacterial | o Setment | water | NETETE
# 9 Use Growth Supply
1601 Lavaca River Tidal
1602 Lavaca_ﬁl(;/:lr Above |01 cern 3| Concern? | Concern??
1602A Big Brushy Creek Concern™® | Concern?®
1602B Rocky Creek Concern"*®*| Concern® | Concern®
1603 Navidad River Tidal
1604 Lake Texana Concern® | Concern®
1604A East Mustang Creek
1605 Navidad River Above
Lake Texana
1605 West Navidad River

* The Upper 29 miles of Segment 1602 in Lavaca County and Rocky Creek have been identified as being of
concern for depressed Dissolved Oxygen (DO) levels.

'Source: TCEQ 2010 Texas Water Quality Inventory

’Indicated by LNRA

Source: TCEQ 2012 Texas Water Quality Inventory

Another set of surface water quality parameters are termed “nutrients” and includes nitrogen (Kjeldahl
nitrogen, nitrite+nitrate, and ammonia nitrogen), phosphorus (phosphates, orthophosphates, and total
phosphorus), sulfur, potassium, calcium, magnesium, iron, and sodium. Nutrients are monitored by
the TCEQ as a part of the Clean Rivers Program (CRP); however, there are currently no government
mandated standard for assessing the level of concern posed by nutrients. Currently, naturally
occurring background levels reported by the USGS or data collected by the TCEQ are used to
determine the level of concern for nutrients Based on 2010-2012 data from TCEQ and LNRA, there
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are four portions of stream segments with a concern for nutrients in the Lavaca Regional Water
Planning Area (Table 1-3 and Table 1-4).

Fecal coliform are usually harmless bacteria that are present in human and/or animal waste.
However, the presence of this organism can be an indicator for the possible presence of disease-
causing bacteria and viruses that are also found in human/animal wastes. Municipal waste is treated
to remove most of the bacterial and viral contaminants so that safe levels will exist in the receiving
surface water body. Therefore, when fecal coliform is detected, the most likely source of
contamination is nonpoint source pollution, which can include agricultural runoff as well as runoff from
failed septic systems. A wastewater treatment plant point source could also be the source of
contamination if the system is not functioning properly or if overwhelmed by flood waters. In recent
years, TCEQ has changed the indicator bacteria from the generic “fecal coliform” to be Escherichia
Coli for non-tidal surface waters and Enterococci for tidal waters.

1.6.2 Recreational and Natural Resources

Lake Texana is the main recreational area in the Lavaca Region. There are nine public boat ramps, a
250-acre Mustang Wilderness Campground for primitive camping, a marina, picnic sites,
Brackenridge Recreation Complex, which includes the Brackenridge Park campground (462 acres),
Brackenridge Main Event Center Complex (187 acres), Texana Park (575 acres), sailing, and
canoeing. Brackenridge Recreation Complex and Lake Texana State Park are located across State
Highway (SH) 111 from each other, on the west side of the SH 111 Bridge. Some of the recreational
activities enjoyed at these parks are camping, boating, fishing, and picnicking. Brackenridge
Recreation Complex opened a new event center as well as many other recreational facilities in 2009.
The area has good nature-viewing opportunities including birding, and sometimes alligators can be
found in park coves. Hunting and fishing are very popular recreational activities throughout the entire
Lavaca Region. Deer and waterfowl hunting are the most common. The Gulf Coastal Plains support
a wide variety of animal species. The threatened, endangered, or rare species within Jackson,
Lavaca, and Wharton Counties are shown in Table 1-5.

LNRA operates Lake Texana to provide freshwater inflows for the bay and estuary in order to reduce
high salinity events in Lavaca Bay and to protect coastal habitats. LNRA has an agreement with the
Texas Parks and Wildlife Department and the TCEQ for a freshwater release program.
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Table 1-5 Threatened, Endangered, and Rare Species
Found in Jackson, Lavaca, and Wharton Counties

Threatened

American Peregrine Falcon

Falco peregrinus anatum

Bald Eagle

Haliaeetus leucocephalus

Blue sucker

Cycleptus elongatus

Cagle's map turtle

Graptemys caglei

False spike mussel

Quadrula mitchelli

Green sea turtle

Chelonia mydas

Loggerhead sea turtle

Caretta caretta

Louisiana black bear

Ursus americanus luteolus

Peregrine Falcon

Falco peregrinus

Reddish Egret

Egretta rufescens

Smooth pimpleback

Quadrula houstonensis

Sooty Tern

Sterna fuscata

Texas fatmucket

Lampsilis bracteata

Texas fawnsfoot

Truncilla macrodon

Texas horned lizard

Phrynosoma cornutum

Texas pimpleback

Quadrula petrina

Texas scarlet snake

Cemophora coccinea lineri

Texas tortoise

Gopherus berlandieri

Timber rattlesnake

Crotalus horridus

White-faced Ibis

Plegadis chihi

White-tailed Hawk

Buteo albicaudatus

Wood Stork

Mycteria americana

Endangered

Attwater's Greater Prairie-Chicken

Tympanuchus cupido attwateri

Houston toad

Anaxyrus houstonensis

Interior Least Tern

Sterna antillarum athalassos

Kemp's Ridley sea turtle

Lepidochelys kempii

Red wolf

Canis rufus

Smalltooth sawfish

Pristis pectinata

West Indian manatee

Trichechus manatus

Whooping Crane

Grus americana

Rare

American eel

Anguilla rostrata

Arctic Peregrine Falcon

Falco peregrinus tundrius

Brown Pelican

Pelecanus occidentalis

crayfish

Cambarellus texanus

Creeper (squawfoot)

Strophitus undulatus

Green beebalm

Monarda viridissima

Gulf Saltmarsh snake

Nerodia clarkii

Henslow's Sparrow

Ammodramus henslowii

Mountain Plover

Charadrius montanus

Plains spotted skunk

Spilogale putorius interrupta

Sharpnose shiner

Notropis oxyrhynchus

Shinner's sunflower

Helianthus occidentalis ssp plantagineus

Snowy Plover

Charadrius alexandrinus

Southeastern Snowy Plover

Charadrius alexandrinus tenuirostris

Southern Crawfish Frog

Lithobates areolatus areolatus

Sprague's Pipit

Anthus spragueii

Texas diamondback terrapin

Malaclemys terrapin littoralis

Threeflower broomweed

Thurovia triflora

Welder machaeranthera

Psilactis heterocarpa

Western Burrowing Owl

Athene cunicularia hypugaea

Source: Texas Parks & Wildlife Department, Wildlife Division, Non-game and Rare Species and

Habitat Assessment programs. County Lists of Texas’ Special Species (Jackson, Lavaca, and
Wharton Counties, updated April 2014).
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1.6.3 Navigation

Navigation within the Lavaca Regional Water Planning Area is generally recreational in nature, with
boaters and fishermen utilizing rivers and streams as well as Lake Texana. There is also heavy
recreational use in the bays and estuaries at the southern end of the Region. The strategies
considered in the current list of potential water management strategies for the 2016 Lavaca Regional
Water Plan are not anticipated to adversely impact navigation in the Region.

1.6.4 Threats to Agricultural and Natural Resources

The Regional Water Plan Guidelines (31 TAC 8§357.30(7)) require that planning groups identify
threats to the State’s agricultural and natural resources due to issues with water quantity or water
quality problems related to supply. Any potential threat to agricultural resources would be of
particular concern for the Lavaca Region, as irrigated agriculture is by far the largest water user in the
Region. Irrigation in the Region relies almost exclusively on groundwater. Groundwater conditions
have been favorable and should continue to be favorable within the Lavaca Region for the pumping of
substantial quantities of good quality water. There is the potential for agriculture in some portions of
the Region to experience shortages under drought conditions coupled with peak production, with the
likely result being temporary use of groundwater resources beyond the average recharge rate.
Chapter 5 discusses a number of potential water management strategies that can help address these
water shortages for agriculture.

Natural resources in the Region, particularly streams and riparian habitat, can also be impacted by
drought conditions. Flows for many streams in the Region show a high seasonal variability, and flows
in some streams may be drastically reduced or eliminated under prolonged dry conditions. Irrigation
return flows play an important role in maintaining streamflows during moderately dry conditions.
While observations of streamflow during a recent drought event indicate that irrigation returns and
streamflow are both minimal under exceptional drought conditions, it is likely that for moderately dry
conditions the increased amount of groundwater entering a stream through irrigation return flows
would help to sustain habitat that would otherwise be water-stressed. Chapter 5 discusses how
threats to natural resources can be managed while meeting water shortages in the region.

1.7 Existing Water Plans

1.7.1 Existing Regional and Local Water Management Plans

Lavaca-Navidad River Authority (LNRA) has published a Land Management Plan and a Water
Resource Management Plan, which addresses use and development of the LNRA property and the
organization’s water rights and includes future water development strategies. These plans were
developed in accordance with Texas Water Code Section 11.173(b). In addition, each of LNRA’s
major water customers has a TCEQ-approved water conservation and drought contingency plan..
LNRA, TCEQ, and USGS cooperative program has routinely collected water quality monitoring data
in Lake Texana since 1988. Through this program, the USGS and LNRA have been collecting annual
pesticide monitoring data since 1992 at stations on Lake Texana. The Texas State Soil and Water
Conservation Board (TSSWCB) has a water quality management plan on file for LNRA and has
developed management plans and studies to control nonpoint source pollution from agriculture and
silviculture (LNRA 1997).

“Lake Texana has excellent water quality. The LNRA intends to maintain the
present condition of the lake and has instituted management practices designed to
monitor and protect current water quality and wildlife diversity. Streamflows will
continue to be monitored by LNRA and USGS at various locations in the Lavaca-
Navidad Basin. Lavaca River streamflows are monitored near Hallettsville and
Edna, while upstream of Lake Texana, flow monitoring stations are maintained
near Hallettsville, Speaks, Morales, and Strane Park on the Navidad mainstem and
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on its three major tributaries; Sandy, West Mustang Creek, and East Mustang
Creek” (Land and Water Resource Management Plan for Lake Texana and
Associated Project Lands 1997).

LNRA'’s water quality monitoring program includes contracts with the USGS and the Guadalupe-
Blanco River Authority, which provides laboratory analyses of water samples. This program was
developed under the auspices of the Clean Rivers Program (CRP), a statewide effort administered by
the TCEQ to encourage the assumption of responsibility for water quality monitoring by local entities
already managing water supplies, and the management of water quality on a river basin basis, rather
than by political subdivisions whose interests may cut across multiple river basins, or be restricted to
portions of basins. Locations, parameters, and details of sample collection, handling, and analytical
methodologies for the CRP are detailed in the Quality Assurance Project Plan (QAPP) prepared by
LNRA which is filed with, and approved by, TCEQ every two years.

LNRA has designated a Lavaca Basin CRP Steering Committee to advise LNRA on water quality
issues and priorities. Since FY2005, LNRA has been conducting the following water quality
monitoring under the Clean Rivers Program QAPP:

e 22 parameters including field data (e.g. dissolved oxygen, water temperature, pH, specific
conductivity, salinity, flow) and conventional water chemistry analyses including total suspended
solids (TSS), sulfate, chloride, ammonia and nitrate + nitrite nitrogen, total phosphate, total
alkalinity, total organic carbon (TOC), turbidity, total hardness

e E. coli bacterial analyses in Lake Texana and in the Lavaca River
e Chlorophyll-a analysis in Lake Texana
Water sampling sites are fixed and include: Lake Texana and its inflows (West and East Mustang

Creeks, Sandy Creek, Navidad River), the Lavaca River both above tidal and below the Palmetto
Bend spillway to Lavaca Bay, and Rocky Creek.

In addition to CRP monitoring, LNRA contracts with the United States Geological Survey (USGS) to
do additional flow and water quality monitoring in the Lavaca Basin. Streamflows at multiple gaging
stations (Lavaca River near Edna, Sandy Creek near Louise, West Mustang Creek near Ganado,
East Mustang Creek near Louise, and the Navidad River near Speaks, Morales, and Strane Park) are
monitored directly by radio telemetry into LNRA’s computer-based hydrologic data collection system.
USGS monitors in Dry Creek and in Lake Texana and its four inflows for metals and organics
(pesticides) in both the water column and in the bottom sediments.

LNRA has developed a Geographic Information System (GIS) electronic database to store
geographic and attribute data for the Lavaca Basin. This system uses base maps of aerial
photographs or USGS topographic maps and overlays data upon these electronic maps in layers.
This system is computer-based, and updates/changes can be made relatively easily. Hard-copy
maps may be printed as needed. Information layers in the LNRA GIS include:

¢ Wastewater treatment plants with attributes such as capacity, type, date of permit renewal,
contact information, etc.

e City and town information

e Soils

e Gas and oil wells

e Gas and oil pipelines

o Water quality sampling sites

e Rivers, streams, roads, county lines

o Water permit holders
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e Cultural resources

e Land use

e Parks and trails

e Observation wells

o Piezometers

e Boat ramps

e Threatened species locations

¢ Injection disposal wells

e Confined animal feeding operations (CAFOSs)

e Precipitation and stream flow gages

LNRA is notified of TCEQ discharge permit applications and EPA NPDES applications for point
source discharges and industrial stormwater runoff permits. These are reviewed by LNRA, and
appropriate actions are taken (i.e., submission of written comments, negotiation with applicants,
requests for hearings and party status) to assure protection of Lake Texana water quality.

Master plan information is not available for the cities in the Lavaca Region. These cities are relatively
small, there is relatively low municipal usage, and there is very little expected growth in municipal
usage.

1.7.2 Current Preparations for Drought

The Lavaca-Navidad River Authority developed a Water Conservation Plan and Drought Contingency
Plan in 1995 and they have been updated multiple times. Most recently both plans were updated
April 2014 in accordance with the TCEQ guidance for the Lavaca River Basin including Lake Texana.
The goals of the Water Conservation Plan are to reduce the quantity of water required through
implementation of efficient water supply and water use practices, without eliminating any use. The
Drought Contingency Plan provides procedures for both voluntary and mandatory actions to
temporarily reduce water usage during a water shortage crisis. The drought of record period for the
Lavaca Region is December 1952 through April 1957. More details related to drought preparation
and response are discussed in Chapter 7 of this report.

Multiple smaller entities within the Lavaca Regional Water Planning Area also maintain Water
Conservation and Drought Contingency Plans in accordance with TCEQ requirements. A survey of
these entities by LRWPG indicates that none of these entities implemented drought restrictions in
2011. Since 2011, the Lower Colorado River Authority has cut-off water to irrigators in the Lower
Colorado Basin, resulting in increased groundwater pumping. It is unclear how this increased
pumping will impact municipalities in the Lavaca Region but will be monitored in coming years.

1.7.3 Water Loss Audits

House Bill 3338, passed by the 78" Texas Legislature (2003), requires public utilities providing
potable water to file water audits with the TWDB once every five years giving the most recent year’'s
water loss. TWDB subsequently commissioned a study of available loss data. For the first phase of
water auditing, a number of issues have been identified with the data provided, and work to correct
inconsistencies is ongoing. Year 2010-2013 water loss audit information was provided to the LRWPG
by TWDB. Six public utilities in the LRWPA submitted water loss audit data as part of the required
2010 submittal to TWDB. Limited data was submitted in 2011-2013, so the 2010 data is used for this
report. Total loss rates for the utilities within the LRWPA were found to vary from 4.3 to 35.8 percent,
with the City of Ganado having the lowest reported percentage, and the City of Shiner having the
highest. Losses may vary annually and could currently be higher or lower.
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Total losses are not limited to loss from known leaks, although for some utilities leakage is
responsible for a majority of lost water. Total loss also includes meter inaccuracy, unmetered or
unauthorized water use, unidentified line leaks, and storage overflows. Real loss accounts for
reported breaks and leaks, and unreported loss. Real loss rates for the utilities within the LRWPA
were found to vary from 4.9 to 35.5 percent, with the City of Edna having the lowest reported
percentage, and the City of Shiner having the highest.

Table 1-6 below summarizes the 2010 water audit data available for the Lavaca Regional Water
Planning Area, which includes 6 submitted water audits.

Table 1-6: Water Loss Audit summary for the Lavaca Region

Region P
6 Audits Submitted

System Input Volume
696,463,914

Authorized Consumption

Billed Consumption
556,116,139
79.6%

Billed Metered
554,559,500
79.4%

Billed Unmetered
1,556,639
0.2%

Revenue Water
556,116,139
79.6%

566,212,908 Unbilled Meterad
80.9% 671,520
Unbilled Consumption 0.1%
9,096,769 Unbilled Unmetered
1.3% 8,425,245
1.2%
Unauthorized Consumption
1,626,410
0.2%
Apparent Loss Customer Meter Accuracy Loss
26,744,810 6,988,700
3.8% 1.0%
Water Loss Systematic Data Handling Discrepency
133,251,006 18,129,700
19.1% 26%
Reported Breaks and Leaks
22,506,811
Real Loss 3.2%
106,506,197 Unreported Loss
156.2% 83,999,386

12.0%

Non-revenue Water
142,347,775
204%

Source: 2010 Summary of Water Loss Audit Data by Gallons and Percentage by Region with Statewide Totals

The LRWPG recognizes the value of advanced metering infrastructure (AMI) and leak detecting

technologies in providing more accurate water accountability.
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Document

Description/Importance

Texas Almanac: 2013-2014, 2008-2009.

Provides background information and statistics on
Texas and each county.

TWDB. 2012 State Water Plan

The official water plan for Texas. Describes current
use and supply, identifies water management
measures and environmental concerns, and offers
recommendations.

U.S. Census Bureau. Total Population Estimates for Texas
Counties and Places. Census 2010.

Resource for population estimates for Texas
counties and places in various years.

Texas Parks and Wildlife Department, Wildlife Division, Non-
game and Rare Species and Habitat Assessment programs.
County Lists of Texas' Special Species. [Lavaca County,
Jackson County, and Wharton County: 2014].

Lists endangered, threatened, and rare species for
each county.

Lavaca-Navidad River Authority. Lavaca-Navidad River
Authority Basin Summary Report, Texas Clean Rivers
Program 2012

http://www.Inra.org/docs/water-quality-
program/2012_final_bsrsm.pdf

Summarizes Stream Segment Uses and Water
Quality Criteria in the Lavaca River Basin in 2012.

Texas Clean Rivers Program and TCEQ. 2010. Draft 2010
Texas Water Quality Inventory

Summarizes the water quality issues for each
segment of the Texas river basins.

Texas Clean Rivers Program and TCEQ. 2012. Draft 2010
Texas Water Quality Inventory

Summarizes the water quality issues for each
segment of the Texas river basins.

Lavaca-Navidad River Authority. Lavaca-Basin Summary
Report FY 2007
http://www.Inra.org/docs/water-quality-program/final2007. pdf

Provides background information in the Lavaca
River Basin 2004.
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TWDB: WUG Category Summary Page 1 of 1

Water User Group (WUG) Category Summary

11/9/2015 9:12:22 AM

REGION P 2020 2030 2040 2050 2060 2070
MUNICIPAL
POPULATION 29,054 29,891 30,458 30,943 31,364 31,723
DEMANDS (acre-feet per year) 5,468 5471 5,458 5,483 5,455 5,516
EXISTING SUPPLIES (acre-feet per year) 5717 5,717 5717 5,717 5,717 5717
NEEDS (acre-feet per year)* 0 0 0 0 0 0
COUNTY-OTHER
POPULATION 21,435 22,177 22,679 23,110 23,482 23,799
DEMANDS (acre-feet per year) 2,529 2,513 2,488 2,501 2,536 2,572
EXISTING SUPPLIES (acre-feet per year) 2,708 2,708 2,708 2,708 2,708 2,708
NEEDS (acre-feet per year)* 0 0 0 0 0 0
MANUFACTURING
DEMANDS (acre-feet per year) 1,255 1,323 1,388 1,444 1,547 1,658
EXISTING SUPPLIES (acre-feet per year) 1,843 1,843 1,843 1,843 1,843 1,843
NEEDS (acre-feet per year)* 0 0 0 0 0 0
MINING
DEMANDS (acre-feet per year) 2,632 1,952 1,485 1,027 570 320
EXISTING SUPPLIES (acre-feet per year) 2,636 2,636 2,636 2,636 2,636 2,636
NEEDS (acre-feet per year)* 0 0 0 0 0 0
LIVESTOCK
DEMANDS (acre-feet per year) 3,866 3,866 3,866 3,866 3,866 3,866
EXISTING SUPPLIES (acre-feet per year) 3,866 3,866 3,866 3,866 3,866 3,866
NEEDS (acre-feet per year)* 0 0 0 0 0 0
IRRIGATION
DEMANDS (acre-feet per year) 217,846 217,846 217,846 217,846 217,846 217,846
EXISTING SUPPLIES (acre-feet per year) 167,561 167,561 167,561 167,561 167,561 167,561
NEEDS (acre-feet per year)*|  (50,285)|  (50,285)|  (50,285)] (50,285)]  (50,285)|  (50,285)
REGION TOTALS
POPULATION 50,489 52,068 53,137 54,053 54,846 55,522
DEMANDS (acre-feet per year) 233,596 232,971 232,531 232,167 231,820 231,778
EXISTING SUPPLIES (acre-feet per year) 184,331 184,331 184,331 184,331 184,331 184,331
NEEDS (acre-feet per year)*|  (50,285)]  (50,285)] (50,285)] (50,285)] (50,285)|  (50,285)

*WUG supplies and projected demands are entered for each of aWUG's region-county-basin divisions. The needs shown in the WUG Category
Summary report are calculated by first deducting the WUG split’s projected demand from its total existing water supply volume. If the WUG split
has a greater existing supply volume than projected demand in any given decade, this amount is considered a surplus volume. Before aggregating
the difference between supplies and demands to the WUG category level, calculated surpluses are updated to zero so that only the WUGs with needs

in the decade are included with the Needs totals.
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TWDB: WUG Population Page 1 of 2

Water User Group (WUG) Population

11/9/2015 9:12:54 AM

REGION P WUG POPULATION
2020 2030 2040 2050 2060 2070
JACKSON COUNTY
COLORADO-LAVACA BASIN
COUNTY-OTHER 2,236 2315 2,348 2,376 2,393 2,404
COLORADO-LAVACA BASIN TOTAL 2,236 2315 2,348 2,376 2,393 2,404
POPULATION
LAVACA BASIN
EDNA 5,707 5,907 5,992 6,062 6,106 6,134
GANADO 2,079 2,152 2,183 2,208 2,224 2,235
COUNTY-OTHER 4,105 4,250 4,310 4,361 4,392 4,412
LAVACA BASIN TOTAL POPULATION 11,891 12,309 12,485 12,631 12,722 12,781
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 479 495 503 508 512 514
LAVACA-GUADAL UPE BASIN TOTAL 479 495 503 508 512 514
POPULATION
JACKSON COUNTY TOTAL POPULATION 14,606 15,119 15,336 15,515 15,627 15,699
LAVACA COUNTY
GUADAL UPE BASIN
COUNTY-OTHER 3 R 3 33 R 3
GUADALUPE BASIN TOTAL POPULATION 3 R 3 33 R 3
LAVACA BASIN
HALLETTSVILLE 2,550 2,550 2,550 2,550 2,550 2,550
MOULTON 886 886 886 886 886 886
SHINER 2,070 2,070 2,070 2,070 2,070 2,070
YOAKUM 3,678 3678 3,678 3,678 3678 3678
COUNTY-OTHER 10,041 10,041 10,041 10,041 10,041 10,041
LAVACA BASIN TOTAL POPULATION 19,225 19,225 19,225 19,225 19,225 19,225
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 5 5 5 5 5
LAVACA-GUADALUPE BASIN TOTAL 5 5 5 5 5
POPULATION
LAVACA COUNTY TOTAL POPULATION 19,263 19,263 19,263 19,263 19,263 19,263
WHARTON COUNTY
COLORADO BASIN
EL CAMPO 1,656 1,733 1,795 1,848 1,897 1,941
COUNTY-OTHER 177 217 249 277 304 327
COLORADO BASIN TOTAL POPULATION 1,833 1,950 2,044 2,125 2,201 2,268
COLORADO-LAVACA BASIN
EL CAMPO 10,138 10,611 10,990 11,317 11,621 11,889
COUNTY-OTHER 760 986 1,166 1,322 1,464 1,592
COLORADO-LAVACA BASIN TOTAL 10,898 11,597 12,156 12,639 13,085 13481
POPULATION
LAVACA BASIN
EL CAMPO 290 304 314 324 332 340
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Water User Group (WUG) Population

11/9/2015 9:12:54 AM

REGION P WUG POPULATION
2020 | 2030 | 2040 | 2050 2060 2070
WHARTON COUNTY

LAVACA BASIN
COUNTY-OTHER 3,599 3,835 4,024 4,187 4,338 4,471
LAVACA BASIN TOTAL POPULATION 3,889 4,139 4,338 4,511 4,670 4,811
WHARTON COUNTY TOTAL POPULATION 16,620 17,686 18,538 19,275 19,956 20,560
REGION P TOTAL POPULATION 50,489 52,068 53,137 54,053 54,846 55,522




TWDB: WUG Demand Page 1 of 2

Water User Group (WUG) Demand

11/9/2015 9:12:37 AM

REGION P WUG DEMAND (ACRE-FEET PER YEAR)
2020 | 2030 | 200 | 2050 [ 2060 2070
JACKSON COUNTY
COLORADO-LAVACA BASIN
COUNTY-OTHER 229 226 222 220 220 221
MANUFACTURING 666 686 705 721 766 815
MINING 10 11 8 6 4 3
LIVESTOCK 228 228 228 228 228 228
IRRIGATION 18,061 18,061 18,061 18,061 18,061 18,061
COLORADO-LAVACA BASIN TOTAL 19,194 19,212 19,224 19,236 19,279 19,328
DEMAND
LAVACA BASIN
EDNA 885 887 877 877 881 885
GANADO 270 270 267 266 267 268
COUNTY-OTHER 421 417 406 403 404 406
MANUFACTURING 4 4 4 4 5 5
MINING 39 40 30 22 14 10
LIVESTOCK 708 708 708 708 708 708
IRRIGATION 36,370 36,370 36,370 36,370 36,370 36,370
LAVACA BASIN TOTAL DEMAND 38,697 38,696 38,662 38,650 38,649 38,652
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 50 49 48 47 48 48
MINING 21 22 17 12 8 6
LIVESTOCK 98 98 98 98 98 98
IRRIGATION 5,370 5,370 5,370 5,370 5,370 5,370
LAVACA-GUADALUPE BASIN TOTAL 5,539 5,539 5,533 5,527 5,524 5,622
DEMAND
JACKSON COUNTY TOTAL DEMAND 63,430 63,447 63,419 63,413 63,452 63,502
LAVACA COUNTY
GUADAL UPE BASIN
COUNTY-OTHER 5 4 4 4 4 4
LIVESTOCK 20 20 20 20 20 20
GUADALUPE BASIN TOTAL DEMAND 25 24 24 24 24 24
LAVACA BASIN
HALLETTSVILLE 606 594 584 579 578 578
MOULTON 183 178 175 174 173 173
SHINER 485 475 467 462 462 462
YOAKUM 755 735 719 710 619 619
COUNTY-OTHER 1,235 1,189 1,150 1,129 1,125 1,125
MANUFACTURING 490 531 571 605 653 705
MINING 2,544 1,860 1,416 977 537 297
LIVESTOCK 1,982 1,982 1,982 1,982 1,982 1,982
IRRIGATION 8,357 8,357 8,357 8,357 8,357 8,357
LAVACA BASIN TOTAL DEMAND 16,637 15,901 15,421 14,975 14,486 14,298
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 1 1 1 1 1 1
LIVESTOCK 41 41 41 41 41 41
LAVACA-GUADALUPE BASIN TOTAL 42 42 42 42 42 42
DEMAND
LAVACA COUNTY TOTAL DEMAND 16,704 15,967 15,487 15,041 14,552 14,364
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Water User Group (WUG) Demand
REGION P WUG DEMAND (ACRE-FEET PER YEAR)
2020 | 2030 | 2000 | 2050 | 200 | 2070
WHARTON COUNTY
COLORADO BASIN
EL CAMPO 313 320 325 331 339 347
COUNTY-OTHER 21 27 30 33 37 40
COLORADO BASIN TOTAL DEMAND 334 347 355 364 376 387
COLORADO-LAVACA BASIN
EL CAMPO 1,916 1,956 1,987 2,026 2,076 2,123
COUNTY-OTHER 99 123 141 160 176 192
MANUFACTURING 95 102 108 114 123 133
MINING 6 7 5 4 2 1
LIVESTOCK 174 174 174 174 174 174
IRRIGATION 21,642 21,642 21,642 21,642 21,642 21,642
COLORADO-LAVACA BASIN TOTAL 23,932 24,004 24,057 24,120 24,193 24,265
DEMAND
LAVACA BASIN
EL CAMPO 55 56 57 58 60 61
COUNTY-OTHER 468 ar7 486 504 521 535
MINING 12 12 9 6 5 3
LIVESTOCK 615 615 615 615 615 615
IRRIGATION 128,046 128,046 128,046 128,046 128,046 128,046
LAVACA BASIN TOTAL DEMAND 129,196 129,206 129,213 129,229 129,247 129,260
WHARTON COUNTY TOTAL DEMAND 153,462 153,557 153,625 153,713 153,816 153,912
REGION P TOTAL DEMAND 23359 232,071 232,531 232,167 231,820 231,778
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Sour ce Availability

11/9/2015 9:13:48 AM

REGION P
SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
GROUNDWATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
GULF COAST AQUIFER  |JACKSON COLORADO-  |FRESH 23,615 23,615 23,615 23,615 23,615 23,615
LAVACA
GULF COAST AQUIFER  |JACKSON LAVACA FRESH 41,927 41,927 41,927 41,927 41,927 41,927
GULF COAST AQUIFER  |JACKSON LAVACA- FRESH 10,844 10,844 10,844 10,844 10,844 10,844
GUADALUPE
GULF COAST AQUIFER  |LAVACA GUADALUPE |FRESH 41 4 4 41 a4 a4
GULF COAST AQUIFER  |LAVACA LAVACA FRESH 19,944 19,944 19,944 19,937 19,932 19,932
GULF COAST AQUIFER  |LAVACA LAVACA- FRESH 400 400 400 400 400 400
GUADALUPE
GULF COAST AQUIFER  |WHARTON COLORADO  |FRESH 441 441 441 441 441 441
GULF COAST AQUIFER  |WHARTON COLORADO-  |FRESH 11,549 11,549 11,549 11,549 11,549 11,549
LAVACA
GULF COAST AQUIFER  |WHARTON LAVACA FRESH 87,763 87,763 87,763 87,763 87,763 87,763
GROUNDWATER TOTAL SOURCE AVAILABILITY 196,524 196,524 196,524 196,517 196,512 196,512
REGION P
SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
TEXANA RESERVOIR LAVACA FRESH 74,500 74,500 74,500 74,500 74,500 74,500
LAKE/RESERVOIR
SURFACE WATER TOTAL SOURCE AVAILABILITY 74,500 74,500 74,500 74,500 74,500 74,500
REGION P TOTAL SOURCE AVAILABILITY 271,024 271,024 271,024 271,017 271,012 271,012
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Water User Group (WUG) Existing Water Supply
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REGION P EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 2040 2050 2060 2070
JACK SON COUNTY
COLORADO-LAVACA BASIN
COUNTY-OTHER |P|GULF COAST AQUIFER | JACKSON COUNTY 229 229 229 229 229 229
MANUFACTURING [P | TEXANA LAKE/RESERVOIR 1,000 1,000 1,000 1,000 1,000 1,000
MINING P| GULF COAST AQUIFER | JACKSON COUNTY 11 11 11 11 11 11
LIVESTOCK P| GULF COAST AQUIFER | JACKSON COUNTY 228 228 228 228 228 228
IRRIGATION P| GULF COAST AQUIFER | JACKSON COUNTY 18,061 18,061 18,061 18,061 18,061 18,061
COLORADO-LAVACA BASIN TOTAL EXISTING SUPPLY 19,529 19,529 19,529 19,529 19,529 19,529
LAVACA BASIN
EDNA P| GULF COAST AQUIFER | JACKSON COUNTY 887 887 887 887 887 887
GANADO P| GULF COAST AQUIFER | JACKSON COUNTY 270 270 270 270 270 270
COUNTY-OTHER |P|GULF COAST AQUIFER | JACKSON COUNTY 421 421 421 421 421 421
MANUFACTURING | P | GULF COAST AQUIFER | JACKSON COUNTY 5 5 5 5 5 5
MINING P| GULF COAST AQUIFER | JACKSON COUNTY 40 40 40 40 40 40
LIVESTOCK P| GULF COAST AQUIFER | JACKSON COUNTY 708 708 708 708 708 708
IRRIGATION P| GULF COAST AQUIFER | JACKSON COUNTY 36,370 36,370 36,370 36,370 36,370 36,370
LAVACA BASIN TOTAL EXISTING SUPPLY 38,701 38,701 38,701 38,701 38,701 38,701
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER |P|GULF COAST AQUIFER | JACKSON COUNTY 50 50 50 50 50 50
MINING P| GULF COAST AQUIFER | JACKSON COUNTY 2 2 2 2 2 2
LIVESTOCK P| GULF COAST AQUIFER | JACKSON COUNTY 98 98 98 98 98 98
IRRIGATION P| GULF COAST AQUIFER | JACKSON COUNTY 5,370 5,370 5,370 5,370 5,370 5,370
LAVACA-GUADALUPE BASIN TOTAL EXISTING SUPPLY 5,540 5,540 5,540 5,540 5,540 5,540
JACK SON COUNTY TOTAL EXISTING SUPPLY 63,770 63,770 63,770 63,770 63,770 63,770
LAVACA COUNTY
GUADALUPE BASIN
COUNTY-OTHER |P|GULF COAST AQUIFER | LAVACA COUNTY 5 5 5 5 5 5
LIVESTOCK P| GULF COAST AQUIFER | LAVACA COUNTY 20 20 20 20 20 20
GUADALUPE BASIN TOTAL EXISTING SUPPLY 25 25 25 25 25 25
LAVACA BASIN
HALLETTSVILLE |P|GULF COAST AQUIFER |LAVACA COUNTY 606 606 606 606 606 606
MOULTON P| GULF COAST AQUIFER | LAVACA COUNTY 183 183 183 183 183 183
SHINER P| GULF COAST AQUIFER | LAVACA COUNTY 485 485 485 485 485 485
YOAKUM P| GULF COAST AQUIFER | LAVACA COUNTY 755 755 755 755 755 755
COUNTY-OTHER  |P|GULF COAST AQUIFER | LAVACA COUNTY 1,235 1,235 1,235 1,235 1,235 1,235
MANUFACTURING | P| GULF COAST AQUIFER | LAVACA COUNTY 705 705 705 705 705 705
MINING P| GULF COAST AQUIFER | LAVACA COUNTY 2,544 2,544 2,544 2,544 2,544 2,544
LIVESTOCK P| GULF COAST AQUIFER | LAVACA COUNTY 1,982 1,982 1,982 1,982 1,982 1,982
IRRIGATION P| GULF COAST AQUIFER | LAVACA COUNTY 8,357 8,357 8,357 8,357 8,357 8,357
LAVACA BASIN TOTAL EXISTING SUPPLY 16,852 16,852 16,852 16,852 16,852 16,852
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER  [P|GULF COAST AQUIFER | LAVACA COUNTY 1 1 1 1 1 1
LIVESTOCK P| GULF COAST AQUIFER | LAVACA COUNTY 41 41 41 41 41 41
LAVACA-GUADAL UPE BASIN TOTAL EXISTING SUPPLY 42 42 42 42 42 42
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REGION P EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 2040 2050 2060 2070
LAVACA COUNTY TOTAL EXISTING SUPPLY 16,919 16,919 16,919 16,919 16,919 16,919
WHARTON COUNTY
COLORADO BASIN
EL CAMPO P| GULF COAST AQUIFER | WHARTON COUNTY 7 347 347 347 347 347
COUNTY-OTHER  |P|GULF COAST AQUIFER | WHARTON COUNTY 40 40 40 40 40 40
COLORADO BASIN TOTAL EXISTING SUPPLY 387 387 387 387 387 387
COLORADO-LAVACA BASIN
EL CAMPO P| GULF COAST AQUIFER | WHARTON COUNTY 2123 2,123 2,123 2,123 2,123 2,123
COUNTY-OTHER |P|GULF COAST AQUIFER | WHARTON COUNTY 192 192 192 192 192 192
MANUFACTURING | P | GULF COAST AQUIFER | WHARTON COUNTY 133 133 133 133 133 133
MINING P| GULF COAST AQUIFER | WHARTON COUNTY 7 7 7 7 7 7
LIVESTOCK P| GULF COAST AQUIFER | WHARTON COUNTY 174 174 174 174 174 174
IRRIGATION P| GULF COAST AQUIFER | WHARTON COUNTY 8,863 8,863 8,863 8,863 8,863 8,863
COLORADO-LAVACA BASIN TOTAL EXISTING SUPPLY 11,492 11,492 11,492 11,492 11,492 11,492
LAVACA BASIN
EL CAMPO P| GULF COAST AQUIFER | WHARTON COUNTY 61 61 61 61 61 61
COUNTY-OTHER  |P|GULF COAST AQUIFER | WHARTON COUNTY 535 535 535 535 535 535
MINING P| GULF COAST AQUIFER | WHARTON COUNTY 12 12 12 12 12 12
LIVESTOCK P| GULF COAST AQUIFER | WHARTON COUNTY 615 615 615 615 615 615
IRRIGATION K | COLORADO RUN-OF-RIVER 4,000 4,000 4,000 4,000 4,000 4,000
IRRIGATION P| GULF COAST AQUIFER | WHARTON COUNTY 86,540 86,540 86,540 86,540 86,540 86,540
LAVACA BASIN TOTAL EXISTING SUPPLY 91,763 91,763 91,763 91,763 91,763 91,763
WHARTON COUNTY TOTAL EXISTING SUPPLY 103,642 103,642 103,642 103,642 103,642 103,642
REGION P TOTAL EXISTING SUPPLY 184,331 184,331 184,331 184,331 184,331 184,331
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REGION P
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
GROUNDWATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
GULF COAST AQUIFER  |JACKSON COLORADO-  |FRESH 5,086 5,086 5,086 5,086 5,086 5,086
LAVACA
GULF COAST AQUIFER  |JACKSON LAVACA FRESH 3,226 3,226 3,226 3,226 3,226 3,226
GULF COAST AQUIFER  |JACKSON LAVACA- FRESH 5,304 5,304 5,304 5,304 5,304 5,304
GUADALUPE
GULF COAST AQUIFER  |LAVACA GUADALUPE |FRESH 16 16 16 16 16 16
GULF COAST AQUIFER  |LAVACA LAVACA FRESH 3,002 3,092 3,002 3,085 3,080 3,080
GULF COAST AQUIFER  |LAVACA LAVACA- FRESH 358 358 358 358 358 358
GUADALUPE
GULF COAST AQUIFER  |WHARTON COLORADO  |FRESH 48 48 48 48 48 48
GULF COAST AQUIFER  |WHARTON COLORADO-  |FRESH 0 0 0 0 0 0
LAVACA
GULF COAST AQUIFER  |WHARTON LAVACA FRESH 0 0 0 0 0 0
GROUNDWATER TOTAL SOURCE WATER BALANCE 17,130 17,130 17,130 17,123 17,118 17,118
REGION P
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
TEXANA RESERVOIR LAVACA FRESH 832 832 832 832 832 832
LAKE/RESERVOIR
SURFACE WATER TOTAL SOURCE WATER BALANCE 832 832 832 832 832 832
REGION P TOTAL SOURCE WATER BALANCE 17,962 17,962 17,962 17,955 17,950 17,950
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Water User Group (WUG) Needs/Surplus

REGION P WUG (NEEDS)/SURPL US (ACRE-FEET PER YEAR)
2020 | 2030 | 2000 | 2050 2060 2070
JACKSON COUNTY
COLORADO-LAVACA BASIN
COUNTY-OTHER 0 3 7 9 9 8
MANUFACTURING 334 314 295 279 234 185
MINING 1 0 3 7
LIVESTOCK 0 0 0 0
IRRIGATION 0 0 0 0
LAVACA BASIN
EDNA 2 0 10 10 6 2
GANADO 0 0 3 4 3 2
COUNTY-OTHER 0 4 15 18 17 15
MANUFACTURING 1 1 1 1 0 0
MINING 1 0 10 18 26 30
LIVESTOCK 0 0 0 0
IRRIGATION 0 0 0 0
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 0 1 2 3 2 2
MINING 1 0 5 10 14 16
LIVESTOCK 0 0 0 0
IRRIGATION 0 0 0 0
LAVACA COUNTY
GUADAL UPE BASIN
COUNTY-OTHER 0 1 1 1 1
LIVESTOCK 0 0 0 0 0 0
LAVACA BASIN
HALLETTSVILLE 0 12 22 27 28 28
MOULTON 0 5 8 9 10 10
SHINER 0 10 18 23 23 23
YOAKUM 0 20 36 45 136 136
COUNTY-OTHER 0 46 85 106 110 110
MANUFACTURING 215 174 134 100 52 0
MINING 0 684 1,128 1,567 2,007 2,247
LIVESTOCK 0 0 0 0 0
IRRIGATION 0 0 0 0 0
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 0 0 0
LIVESTOCK 0 0 0
WHARTON COUNTY
COLORADO BASIN
EL CAMPO 34 27 22 16 8
COUNTY-OTHER 19 13 10 7 3 0
COLORADO-LAVACA BASIN
EL CAMPO 207 167 136 97 47 0
COUNTY-OTHER 93 69 51 32 16 0
MANUFACTURING 38 31 25 19 10 0
MINING 1 0 2 3 5 6
LIVESTOCK 0 0 0 0 0 0
IRRIGATION (12,779) (12,779) (12,779) (12,779) (12,779) (12,779)
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Water User Group (WUG) Needs/Surplus

REGION P WUG (NEEDS)/SURPL US (ACRE-FEET PER YEAR)
2020 | 2030 | 2000 | 2050 2060 2070
WHARTON COUNTY
LAVACA BASIN
EL CAMPO 6 5 4 3 1 0
COUNTY-OTHER 67 58 49 31 14 0
MINING 0 0 3 6 7 9
LIVESTOCK 0 0 0 0 0 0
IRRIGATION (37,506) (37,5086) (37,5086) (37,5086) (37,5086) (37,5086
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Water User Group (WUG) Second-Tier Identified Water Need Summary

REGION P

2020

2030

2040

2050

2060

2070

MUNICIPAL

COUNTY-OTHER

MANUFACTURING

MINING

LIVESTOCK

o] o] o] o] o

o] o] o] o] ©

o] o] o] o] ©

o] o] o] o] o

o] o] o] o] ©

o] o] o] o] ©

IRRIGATION

518

518

518

518

518

518

*Second-tier needs are WUG split needs adjusted to include the implementation of recommended demand reduction and direct reuse water

management strategies.
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Water User Group (WUG) Second-Tier Identified Water Need

REGION P WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)
2020 | 2030 | 200 | 2050 [ 2060 2070
JACKSON COUNTY
COLORADO-LAVACA BASIN
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
LAVACA BASIN
EDNA 0 0 0 0 0 0
GANADO 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 0 0 0 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
LAVACA COUNTY
GUADAL UPE BASIN
COUNTY-OTHER 0 0 0
LIVESTOCK 0 0 0 0 0 0
LAVACA BASIN
HALLETTSVILLE 0 0 0 0 0 0
MOULTON 0 0 0 0 0 0
SHINER 0 0 0 0 0 0
YOAKUM 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 0 0 0 0 0 0
LIVESTOCK 0 0 0
WHARTON COUNTY
COLORADO BASIN
EL CAMPO 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
COLORADO-LAVACA BASIN
EL CAMPO 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
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2
Water User Group (WUG) Second-Tier Identified Water Need
REGION P WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)
2020 | 2030 | 200 | 2050 [ 2060 2070
WHARTON COUNTY
LAVACA BASIN

EL CAMPO 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 518 518 518 518 518 518

*Second-tier needs are WUG split needs adjusted to include the implementation of recommended demand reduction and direct reuse water management

strategies.
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REGION P WUG MANAGEMENT SUPPLY FACTOR

2020 2030 2040 2050 2060 2070
COUNTY-OTHER, JACKSON 10 10 10 10 10 1.0
COUNTY-OTHER, LAVACA 10 10 11 11 11 11
EDNA 1.0 1.0 1.0 1.0 1.0 1.0
EL CAMPO 12 12 12 12 12 12
GANADO 12 12 12 12 12 12
HALLETTSVILLE 11 12 12 13 13 14
IRRIGATION, JACKSON 1.0 1.0 1.0 1.0 1.0 1.0
IRRIGATION, LAVACA 10 10 10 10 10 1.0
LIVESTOCK, JACKSON 10 10 10 10 10 1.0
LIVESTOCK, LAVACA 10 10 10 10 10 1.0
LIVESTOCK, WHARTON 11 11 11 11 11 11
MANUFACTURING, JACKSON 15 15 14 14 13 12
MANUFACTURING, LAVACA 14 13 12 12 11 1.0
MINING, JACKSON 10 10 13 18 2.8 338
MINING, LAVACA 10 14 18 26 4.7 8.6
MOULTON 13 13 13 14 14 15
SHINER 11 12 12 13 13 14
YOAKUM 11 11 11 11 13 13

*WUG supplies and projected demands are entered for each of a WUG's region-county-basin divisions. To calculate the Management Supply Factor for each WUG
as a whole, not split by region-county-basin the combined total of existing and future supply is divided by the total projected demand.
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Recommended Water User Group (WUG) Water Management Strategies (WM YS)

WUG Entity Primary Region: P
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Water Management Strategy Supplies

WUG Entity Name| WMS WM S Name Source Name 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | Unit | Unit
Sponsor Cost | Cost
Region 2020 | 2070
EDNA P DROUGHT MANAGEMENT | DEMAND REDUCTION | 33 33 3 3 33 3 $100 | $100
EL CAMPO K DROUGHT MANAGEMENT | DEMAND REDUCTION 1 1 1 1 1 1 $50 $50
EL CAMPO P DROUGHT MANAGEMENT | DEMAND REDUCTION | 86 87 89 a1 93 % $100 | $100
EL CAMPO P MUNICI PAI'E-LCCS_\NN?ESVAT'ON - | DEMAND REDUCTION | 109 170 237 333 329 336 $347 | 347
EL CAMPO -
UNASSIGNED WATER P DIRECT REUSE - EL CAMPO P | DIRECT REUSE 560 560 560 560 560 560 | $896 | $896
VOLUMES
GANADO P DROUGHT MANAGEMENT | DEMAND REDUCTION | 54 54 53 53 53 54 $100 | $100
HALLETTSVILLE P DROUGHT MANAGEMENT | DEMAND REDUCTION | 46 45 44 44 3 43 $100 | $100
MUNICIPAL CONSERVATION -
HALLETTSVILLE P L eae DEMAND REDUCTION | 31 49 66 89 111 134 | $334 | $3%4
LAVACA NAVIDAD P | GULF COAST
RIVER AUTHORITY - AQUIFER STORAGE AND AQUIFER ASR
S N VAT e P o OveRy FREQUBRACKISH| | 14163 | 14163 | 14163 | 14163 | 14163 | 14163 | $1641 | 1641
VOLUMES JACKSON COUNTY
LAVACA NAVIDAD
P |LAVACA RIVER
RIVER AUTHORITY - P LAVACA OFF-CHANNEL OFF-CHANNEL 6963 | 6963 | 6963 | 6963 | 6963 | 6963 | $867 | 3867
UNASSIGNED WATER RESERVOIR e e
VOLUMES
LAVACA NAVIDAD
P | GULF COAST
RIVER AUTHORITY - LNRA DESALINATION -
NSO D YT ER P BRAGKIS OROUNDWATER | AQUIFER|JACKSON | 3226 | 3226 | 3226 | 322 | 3226 | 3226 | $1369 | $1369
COUNTY
VOLUMES
LAVACA NAVIDAD
P |NAVIDAD RIVER
RIVER AUTHORITY - LNRA DESALINATION -
NSO AT ER P BRAGN IS SRR ATER TIDAL 3226 | 3226 | 3226 | 3206 | 3226 | 3226 | %1369 | 1369
FRESH/BRACKISH
VOLUMES
MOULTON P DROUGHT MANAGEMENT | DEMAND REDUCTION | 37 36 35 35 35 35 $100 | $100
MOULTON P MUNICIPAL CONSERVATION - | hepy AND REDUCTION 9 13 18 25 31 38 $355 | $355
MOULTON
SHINER P DROUGHT MANAGEMENT | DEMAND REDUCTION | 49 48 47 46 46 46 $100 | $100
SHINER P MUNICI PALga?NNESERVAT'ON - | DEMAND REDUCTION | 23 37 49 65 86 104 $342 | 342
MUNICIPAL WATER
YOAKUM L CONSERVATION (RURAL) | DEMAND REDUCTION | 42 51 % 7 56 64 $0 $0
YOAKUM P DROUGHT MANAGEMENT | DEMAND REDUCTION | 19 18 18 18 15 15 $100 | $100
YOAKUM P MUN'C'PA';SEESERVAT'ON * | DEMAND REDUCTION | 37 54 74 95 33 62 $357 | $357

Region P Total RecommendedWMsajpp“es| 28,714| 28|834| 28,928| 29,073| 29,103|

29,198|
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Recommended Projects Associated with Water Management Strategies

Project Sponosr Region: P

Sponsor Name

Is
Sponsor a
WWP?

Project Name

Project Description

Capital Cost

Online
Decade

EL CAMPO

N

MUNICIPAL CONSERVATION - EL CAMPO

METER REPLACEMENT; MUNICIPAL
CONSERVATION CAPITAL COST (DOESNOT
INCLUDE METER REPLACEMENT OR WATER
LOSS); WATER LOSS CONTROL

$243,652

2020

EL CAMPO

REUSE

CONVEYANCE/TRANSMISSION PIPELINE;
PUMP STATION; WATER TREATMENT PLANT
EXPANSION

$3,272,000

2020

HALLETTSVILLE

MUNICIPAL CONSERVATION - HALLETTSVILLE

METER REPLACEMENT; MUNICIPAL
CONSERVATION CAPITAL COST (DOESNOT
INCLUDE METER REPLACEMENT OR WATER
LOSS); WATER LOSS CONTROL

$62,313

2020

IRRIGATION,
WHARTON

IRRIGATION CONSERVATION - ON FARM

ON FARM IRRIGATION CONSERVATION

$20,833,000

2020

IRRIGATION,
WHARTON

IRRIGATION CONSERVATION - TAILWATER
RECOVERY

CONVEYANCE/TRANSMISSION PIPELINE;
PUMP STATION; RESERVOIR CONSTRUCTION

$22,561,000

2020

LAVACA NAVIDAD
RIVER AUTHORITY

AQUIFER STORAGE AND RECOVERY

CONVEYANCE/TRANSMISSION PIPELINE;
DIVERSION AND CONTROL STRUCTURE;
INJECTION WELL; MULTIPLE WELLS/WELL
FIELD; NEW WATER RIGHT/PERMIT; NEW
WATER TREATMENT PLANT; PUMP STATION,;
STORAGE TANK

$130,169,000

2020

LAVACA NAVIDAD
RIVER AUTHORITY

LAVACA OFF-CHANNEL RESERVOIR

CONVEYANCE/TRANSMISSION PIPELINE; NEW
SURFACE WATER INTAKE; RESERVOIR
CONSTRUCTION

$123,213,000

2020

LAVACA NAVIDAD
RIVER AUTHORITY

LNRA DESALINATION

CONVEYANCE/TRANSMISSION PIPELINE;
MULTIPLE WELLS'WELL FIELD; NEW SURFACE
WATER INTAKE; NEW WATER RIGHT/PERMIT;
NEW WATER TREATMENT PLANT; PUMP
STATION; STORAGE TANK

$31,393,000

2020

MOULTON

MUNICIPAL CONSERVATION - MOULTON

METER REPLACEMENT; MUNICIPAL
CONSERVATION CAPITAL COST (DOESNOT
INCLUDE METER REPLACEMENT OR WATER
LOSS); WATER LOSS CONTROL

$20,750

2020

SHINER

MUNICIPAL CONSERVATION - SHINER

METER REPLACEMENT; MUNICIPAL
CONSERVATION CAPITAL COST (DOESNOT
INCLUDE METER REPLACEMENT OR WATER
LOSS); WATER LOSS CONTROL

$50,357

2020

YOAKUM

MUNICIPAL CONSERVATION - YOAKUM

METER REPLACEMENT; MUNICIPAL
CONSERVATION CAPITAL COST (DOESNOT
INCLUDE METER REPLACEMENT OR WATER
LOSS); WATER LOSS CONTROL

$85,984

2020

Region P Total Recommended Capital Cost

$331,904,056

*Projects with a capital cost of zero are excluded from the report list.
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Alternative Water User Group (WUG) Water Management Strategies (WM S)

WUG Entity Primary Region: P
Water Management Strategy Supplies

WUG Entity Name| WMS WMS Name Source Name 2020 | 2030 | 2040 | 2050 | 2060 | 2070 | Unit | Unit
Sponsor Cost | Cost
Region 2020 | 2070

Region P Total AIternativeWMSSuppIies| | | | | | |

Pagelof 1



THIS PAGE LEFT BLANK INTENTIONALLY



TWDB: Alternative Projects Page 1 of 1 11/9/2015 9:14:25 AM

Alternative Projects Associated with Water Management Strategies

Project Sponsor Region: P

Sponsor Name Is Project Name Project Description Capital Cost | Online
Sponsor a Decade
WwPpP?
LAVACA NAVIDAD Y LAVACA OFF-CHANNEL RESERVOIR — | CONVEYANCE/TRANSMISSION PIPELINE; NEW $123,213,000| 2020
RIVER AUTHORITY ALTERNATIVE SITE SURFACE WATER INTAKE; RESERVOIR
CONSTRUCTION

Region P Total Alternative Capital Cost $123,213,000

*Projects with a capital cost of zero are excluded from the report list.
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Water User Group (WUG) Unmet Needs Summary

REGION P
2020 2030 2040 2050 2060 2070
MUNICIPAL 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0

*WUG supplies and projected demands are entered for each of a WUG’s region-county-basin divisions. The unmet needs shown in the WUG Unmet
Needs Summary report are calculated by first deducting the WUG split’s projected demand from the sum of its total existing water supply volume
and all associated recommended water management strategy water volumes. If the WUG split has a greater future supply volume than projected
demand in any given decade, this amount is considered a surplus volume. Before aggregating the difference between supplies and demands to the
WUG category level, calculated surpluses are updated to zero so that only the WUGs with unmet needs in the decade are included with the Needs
totals. Unmet needs water volumes are shown as absolute values.
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Water User Group (WUG) Unmet Needs

REGION P WUG UNMET NEEDS (ACRE-FEET PER YEAR)

2020 | 2030 | 2040 | 205 2060 2070

*WUG supplies and projected demands are entered for each of a WUG’s region-county-basin divisions. The unmet needs shown in the WUG Unmet Needs report
are calculated by first deducting the WUG split’s projected demand from the sum of its total existing water supply volume and all associated recommended water
management strategy water volumes. If the WUG split has a greater future supply volume than projected demand in any given decade, this amount is considered a
surplus volume. In order to display only unmet needs associated with the WUG split, these surplus volumes are updated to a zero and the unmet needs water
volumes are shown as absolute values.

Page 1 of 1
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Chapter 2 — Presentation of Population
and Water Demands

2.1 Introduction

2.1.1 Scope of Work

This chapter presents the results of Task 2 of the project scope, which addresses updated population
and water demand data for the region and outlines the guidelines and methodology used for the
update. Also, to provide consistency and facilitate the compilation of the different regional plans,
TWDB required the incorporation of this data into a standardized online database referred to as
TWDB DB17. This information is contained within the following tables.

e Table 2-1 — Lavaca Region Water User Group Population by City, Collective Reporting Unit,
Individual Retail Public Utility, and Rural County

e Table 2-2 — Water Demand by City, Basin and Category
e Table 2-7 — Lavaca Region Water Demands on LNRA (Wholesale Water Provider)
e Table 2-9 — Lavaca-Navidad River Authority Water Demands (AFY) by County and Basin

2.1.2 Background

Senate Bill 1 (SB 1), 75th Texas Legislature, established a new approach to the preparation of the
State Water Plan, requiring local consensus on regional plans first. Each regional planning group
works with the Texas Water Development Board (TWDB) to develop a regional water plan per TWDB
guidelines. Each regional planning group of the state, including the Lavaca Regional Water Planning
Group (Lavaca RWPG) prepared and submitted regional plans in 2001, 2006, and 2011. The Lavaca
Regional Water Planning Group contracted with AECOM to prepare the 2016 Lavaca Regional Water
Plan.

One primary goal of the regional water planning process is to identify water supply development
strategies that will be reliable during times of drought for all users in the State. Quantifying existing
and future water demands is the initial step in the planning effort. Each regional planning group
works with the Texas Water Development Board (TWDB) to develop population and water demand
projections for the 50-year planning horizon, and this chapter documents the methodology and results
of this effort by the Lavaca RWPG.

2.1.3 Description of the Region*

The Lavaca Region is comprised of Jackson County, Lavaca County, and Precinct 3 of Wharton
County, including the majority of the City of EI Campo. The eastern portion of Wharton County is
included in the Lower Colorado Regional Water Planning Area. The Lavaca Region had a population
of 49,000 in 2010. As a rural area with a large agriculture sector, the water demand in the Lavaca
Region is largely associated with agricultural irrigation. See Figure 1-1 (in Chapter 1 of this
document) for a map of Lavaca Regional Water Planning Area.

! Chapter 1: Description of the Lavaca Regional Water Planning Area
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2.2 Methodology and Projections?

The following methodology for generation of population and water demand projections was developed
in accordance with TWDB guidance and relevant scope items for the 2016 Regional Water Planning
effort.

2.2.1 General

The Texas Water Development Board (TWDB) distributed draft non-municipal water demand
projections via an October 2011 memorandum for review by the Lavaca Regional Water Planning
Group (Lavaca RWPG). A second TWDB memorandum in March 2013 accompanied the TWDB's
draft recommended population projections and associated municipal water demand projections.
These communications also described the projection methodologies and specific steps a regional
planning group must follow in making projection revision requests, if necessary. Once submitted to
TWDB by the regional planning groups, the projection revision requests were also reviewed by the
Texas Commission on Environmental Quality, Texas Parks and Wildlife Department, and the Texas
Department of Agriculture prior to being approved by TWDB in fall 2013.

TWDB rules require that projection analyses be performed for each identified municipal and non-
municipal water user group (WUG.) Municipal water user groups include municipalities with a
population of 500 or more, individual utilities providing more than 280 acre-feet per year of water for
municipal use, and Collective Reporting Units consisting of group utilities having a common
association. All smaller communities and rural areas are combined and referred to as a “county-
other" water user group for each county (i.e., Lavaca County-Other, etc.) Non-municipal water user
groups include manufacturing, irrigation, steam-electric power generation, mining, and livestock water
use, and are also referred to within each county (i.e., Jackson County Mining, Jackson County
Manufacturing, etc.) The planning process also requires that regions designate wholesale water
providers (WWP), which are persons or entities having contracts to sell more than 1,000 acre-feet of
water wholesale. The Lavaca Regional Water Planning Group (Lavaca RWPG) has designated the
Lavaca-Navidad River Authority (LNRA) as the only wholesale water provider within the Lavaca
Region. Associated water commitments for the LNRA are identified within the plan and discussed in
detail in Section 2.3 of this chapter.

The Lavaca RWPG analyzed all TWDB-provided draft population and water demand projections and
requested input from the municipalities and counties in the region regarding population and water
demand projections. The Lavaca RWPG considered changes where appropriate and justifiable by
TWDB requirements, finally requesting TWDB revisions to the draft irrigation, manufacturing, and
mining demand projections. No revisions were requested to the TWDB draft projections for
population, municipal demands, livestock demands, and steam-electric demands. The detailed
methodologies and resulting finalized population and demand projections of this process are
discussed in the following sections of this chapter.

2.2.2 Population Projections

Population changes, along with daily water use per person, directly drive municipal water demand
changes. Thus, establishing accurate population estimates and projections is a primary goal in the
regional water planning process. The Lavaca Region is relatively rural compared to more densely
populated areas of the state, and municipal water demand is a smaller share of the total water
demand for the Lavaca Region. The population projections in this plan were developed in
accordance with TWDB guidelines, utilizing the 2010 US Census data and growth projections
established by the Office of the State Demographer.

2 TWDB Exhibit C General Guidelines for Regional Water Plan Development (2011-2016)
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As with other projections during this planning effort, TWDB staff distributed draft population data and
projections for planning group review. In a projection process independent of regional and state
water planning, the Texas State Data Center/Office of the State Demographer developed county-level
population projections from 2011 to 2050. These projections utilized the 2010 U.S. Census Data and
recent and projected demographic trends and served as the TWDB base data for municipal
population projections. The TWDB staff further extrapolated the State Demographer projections to
2060 and 2070 to meet the planning horizon requirements of the 2017 State Water Plan. TWDB staff
then disaggregated population projections for municipal water user groups, which include entities and
water systems of a certain threshold size as discussed in the introduction to Section 2.2.1. County-
other population is a sum of populations not designated within a specific municipal water user group
for each county.

The population projections indicate that the population of the Lavaca Region will increase
approximately 13 percent from 49,000 in the year 2010 to 55,522 in the year 2070. Population in
Jackson County is projected to increase 11.5 percent over the planning horizon from the US Census
count of 14,075 in 2010 to 15,699 people in 2070. Wharton County is split between two regional
water planning areas, with the western portion of Wharton County located in the Lavaca Region and
the eastern portion considered part of the Lower Colorado Regional Water Planning Area. The
Lavaca Region portion of Wharton County is expected to see a 31 percent population increase, from
15,662 in 2010 to 20,560 in 2070. State Demographer projections in Lavaca County indicate the
population may slightly decrease in the future, so for the purposes of this plan Lavaca County
population was held constant in the planning horizon at 19,263 people in each decade.

Some municipalities in the region, notably the City of Edna in Jackson County, expressed concern to
the Lavaca RWPG that their population was growing more rapidly than projected. However, these
revision requests could not be supported with data which meets the TWDB requirements. As a resullt,
no revision requests were submitted to the TWDB regarding the draft population projections. In
addition, these long-term projections do not reflect the rapid, and sometimes short-term, population
growth that may occur in areas near mining and hydraulic fracturing activities.

The draft TWDB population and municipal water demand projections were formally approved by the
Lavaca RWPG at the July 23, 2013 meeting, with no recommended revisions. The population and
water demand projections were formally adopted by the TWDB and the projections were incorporated
into the TWDB online database (DB17). Population projections are included in Table 2-1 at the end
of the chapter and are also provided in Appendix 2B “Population and Water Demand Data Reports
from Texas Water Development Board (DB17).”

2.2.3 Municipal Water Demand

After population is established for each water user group, the second key variable in the TWDB's
municipal water demand projections is per capita daily use, which represents the average number of
gallons of water used per person per day (also noted commonly as gallons per capita daily and
abbreviated as GPCD.) Municipal water demand projections are the product of population projections
and per capita daily use projections for each water user group.

The per capita daily use estimate is unique for each municipal reporting entity and determined using
responses to the TWDB'’s 2011 Water Use Survey. The year 2011 is generally considered a “dry-
year” for much of the State of Texas and this dataset is assumed to be representative of water use
during times of drought. In projecting per capita daily use for future decades of the planning horizon,
the TWDB reduced per capita use assuming future water efficiency savings due to federal standards
of plumbing fixtures and appliances.

Municipal water demand for the Lavaca Region is projected to increase slightly over the planning
horizon, due to a moderate increase in population projections coupled with a gradual projected
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decline in per capita use. The resulting Lavaca Region projections range from 7,997 acre-feet per
year in 2020 to 8,088 acre-feet per year in 2070.

These projections were adopted by the TWDB for use in the 2016 Lavaca Regional Water Plan and
are presented for each municipal water user group by county, river basin, and decade in Table 2-2.
The GPCD values used to calculate municipal water demand projections are provided in Table 2-3.
Data is also provided in a different format in Appendix 2B “Population and Water Demand Data
Reports from Texas Water Development Board (DB17).”

Embedded within the municipal water demand projections are estimated savings due to plumbing
codes and water-efficient appliances, as determined by the TWDB. These estimated savings, in
acre-feet of water, are summarized in a table provided in Appendix 2C.

2.2.4 Irrigation Water Demand

Agricultural water use within the Lavaca Region is by far the greatest use in the area, with these
demands making up more than 90 percent of the total demand in the region. As a result, specialized
irrigation demands are essential to anticipating agricultural needs and ensuring a viable water supply
for agricultural operations in the future. For this reason, TWDB allowed the Lavaca Region to utilize
the region-specific March 2009 report Agricultural Water Demands Analysis. This report contains the
most detailed estimates of irrigation projections for the Lavaca Region available to date. Additional
information regarding the development of this methodology can be found in Appendix A of the
Agricultural Water Demands Analysis report.

A breakdown of the irrigation water demands by county and crop type that were used to determine
the irrigation demand projections presented in the Agricultural Water Demands Analysis and the 2011
Lavaca Regional Water Plan is provided in Table 2-4. Rice irrigation accounts for a majority of the
projected irrigation demands in the Lavaca Region, making up 87 percent of total irrigation demands.
Rice irrigation is proportionally highest in Lavaca County; while its overall demand is low compared to
the other counties in the Lavaca Region. Demand for other crops in Lavaca County is very small.
Overall regional demand is dominated by Wharton County, which represents the highest irrigation
demands for all crops except turfgrass. The Lavaca Region portion of Wharton County makes up 69
percent of total regional agricultural irrigation demand.

A number of factors were considered in viewing how the overall regional water irrigation demand
could change over the planning horizon (to year 2070). These included weather, water source, crop
price, production costs, market projections, fuel cost and biofuel demand, and farm policy impacts.
No one factor indicated a trend of either increasing or decreasing potential for rice production in the
Lavaca Region. No factors point to either the conversion of current rice acreage to other crops or the
reversion of land that has transitioned to other uses back to the growth of rice.

Thus, irrigation water demand estimates for the Lavaca Region were maintained at the same level as
in the 2011 Lavaca Regional Water Plan. The TWDB total irrigation water demand for the region is
projected to be 217,846 acre-feet per year for all decades from 2020 through 2070. The original
TWDB draft projections for the 2016 Plan were significantly lower than the projections in the 2011
Lavaca Regional Water Plan, so the Lavaca Region requested a revision upward to be consistent
with previous planning cycles. The adopted projections are provided in Table 2-2 as well as
Appendix 2B “Population and Water Demand Data Reports from Texas Water Development Board
(DB17).”

The current Plan shows water demands in excess of the 2001 and 2006 Regional Water Plans for the
majority of non-rice crops, with the exceptions being corn and turfgrass. The proportion of estimated
total irrigation demands for rice is similar to the 2001 Regional Water Plan as well. Rice irrigation
represents 87 percent of the total irrigation demand while this percentage was found to be 86 and 93
percent in the 2001 and 2006 Plans, respectively. Correspondingly, there has been an estimated
increase in the relative demand for first crop rice. From the 2001 Plan to the present, first crop rice
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estimates have increased from 71 to 81 percent of total rice demand (61 to 70 percent of total
irrigation demand). This information is summarized in Table 2-5.

The agricultural irrigation demand estimates presented in the 2016 Regional Water Plan are subject
to influence by a number of different factors. Future fuel and production costs, federal farm policy,
and trends in domestic and international commodity markets all have the potential to create shifts in
planted acreage and, in turn, water demands. However, as indicated earlier, there is currently no
clear indication of either a growth or decline in Lavaca Region agricultural irrigation demands. For
this reason, the irrigation demand projections (initially utilized for the 2010 decade) are recommended
for use throughout the planning horizon from 2020 to 2070.

2.25 Steam-Electric Water Demand

There are currently no steam-electric power generation facilities in the region. With the development
of the Eagle Ford Play in South Texas, locating a gas fire generating facility in the region may be
seen as a viable investment. While the steam-electric water demand for the Lavaca Region is zero
throughout the period from 2020 to 2070 in this Plan, it is acknowledged that there may be steam-
electric demands in the region in the near future. Future regional water plans will address those
demands, but Chapter 5 of this plan will consider water management strategies for LNRA that may
supply those future demands.

2.2.6 Manufacturing Water Demand

For regional water planning purposes, manufacturing water use is considered to be the cumulative
water demand by county and river basin for all industries within specified industrial classifications
(SIC) as calculated by the TWDB. Manufacturing water use projections that were developed by the
TWDB were used as the default projections for the Lavaca Region. In developing draft manufacturing
demand projections, TWDB staff utilized 2004-2008 data from TWDB'’s Water Use Survey. In
counties where reported employment from the companies returning surveys was low compared to
manufacturing employment data reported by the Bureau of Economic Analysis, surveyed water use
was adjusted to account for non-responses. The rate of change for projections from the 2011
Regional Water Plans was then applied to the new base year estimate.

On July 23, 2013 the Lavaca RWPG voted to submit a revision request to the TWDB draft
manufacturing water demands to reflect the existing demand and expected growth in Jackson County
that the draft projections did not show. The Lavaca RWPG did not request manufacturing revisions
for Lavaca or Wharton Counties. TWDB staff accommodated this revision request and the TWDB-
adopted manufacturing water demand for the Lavaca Region is projected to increase from 1,255 to
1,658 acre-feet per year from 2020 to 2070. The adopted projections are provided in Table 2-2 as
well as in Appendix 2B “Population and Water Demand Data Reports from Texas Water Development
Board (DB17).” Itis acknowledged that there may be additional manufacturing demands in the region
in the near future that have not been included in this plan. Future regional water plans will address
those demands, but Chapter 5 of this plan will consider water management strategies for LNRA that
may supply those future demands.

2.2.7 Mining Water Demand

TWDB mining water usage projections were developed through a TWDB-contracted study with the
Bureau of Economic Geology. The study estimated current mining water use and projected that use
across the planning horizon utilizing data collected from trade organizations, government agencies,
and other industry representatives. Individual projections were made for sectors including oil and gas
aggregates, coal and lignite, and other mining activities. These projections were then summed for
each county. The Lavaca Region requested revisions to TWDB draft mining projections on March 8,
2013, including using higher mining demand projections from previous Bureau of Economic Geology
estimates for certain counties. The TWDB staff accommodated this revision request. The mining
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water demand by decade for the Lavaca Region is 2,632 acre-feet per year in the year 2020 and
declines to 320 acre-feet per year in 2070. The adopted projections are provided in Table 2-2 as well
as Appendix 2B “Population and Water Demand Data Reports from Texas Water Development Board
(DB17).”

2.2.8 Livestock Water Demand

The TWDB livestock water demand projections utilized an average of TWDB'’s 2005-2009 livestock
water use estimates as a base. Water use estimates apply a water use coefficient for each livestock
category to county level inventory estimates from the Texas Agricultural Statistics Service. The rate
of change for projections from the 2011 Regional Water Plans was then applied to the new base.

The Lavaca Region made no revision requests to county livestock demand projections. The livestock
water demand by decade for the Lavaca Region is 3,866 acre-feet per year, and was held constant
for all decades from 2020 to 2070. The adopted projections are provided in Table 2-2 as well as
Appendix 2B “Population and Water Demand Data Reports from Texas Water Development Board
(DB17)."

2.3 Wholesale Water Providers

The sole Wholesale Water Provider (WWP) in the Lavaca Regional Water Planning Area is the
Lavaca-Navidad River Authority (LNRA), which holds rights to the firm yield of Lake Texana. Lavaca
Region demands on LNRA are given in Table 2-7 at the end of the chapter. The majority of the water
supplied by LNRA goes to meet demands outside of the Lavaca Region. All existing contracts for
water from LNRA are shown in Table 2-8. Table 2-9 displays data from the TWDB database related
to water demands on LNRA by county and basin, considering category of water use. In addition to
the existing supplies from Lake Texana, LNRA is currently studying the development of water
supplies to meet an additional 10,000 acre-feet per year of demand for an existing LNRA industrial
customer located in Region L. This demand is located outside of the Lavaca Region and thus there is
no change in manufacturing water demand for LRWPA associated with this increase. Chapter 5 will
consider potential water management strategies to increase LNRA’s water supplies, which may
provide water for existing and future customers in and outside of the region.
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Table 2-1
Lavaca Region Water User Group Population by City, Collective Reporting Unit,
Individual Retail Public Utility, and Rural County

Region [County
Region | Water User Group County Name P2010 ® | P2020 P2030 P2040 P2050 P2060 P2070 PSO;:)Ii(tZ) PSO;:)Ii(tS)
EDNA JACKSON 5,499 5,707 5,907 5,992 6,062 6,106 6,134
GANADO JACKSON 2,003 2,079 2,152 2,183 2,208 2,224 2,235
P COUNTY-OTHER JACKSON 6,573 6,820 7,060 7,161 7,245 7,297 7,330
JACKSON Total | 14,075 | 14,606 | 15,119 | 15,336 | 15,515 | 15,627 15,699
P HALLETTSVILLE LAVACA 2,550 2,550 2,550 2,550 2,550 2,550 2,550
P MOULTON LAVACA 886 886 886 886 886 886 886
P SHINER LAVACA 2,069 2,070 2,070 2,070 2,070 2,070 2,070
P YOAKUM LAVACA 3,677 3,678 3,678 3,678 3,678 3,678 3,678 P P
P COUNTY-OTHER LAVACA 10,081 | 10,079 | 10,079 | 10,079 | 10,079 | 10,079 10,079
LAVACA Total | 19,263 | 19,263 | 19,263 | 19,263 | 19,263 | 19,263 19,263
P COUNTY-OTHER WHARTON 4,085 4,536 5,038 5,439 5,786 6,106 6,390
EL CAMPO WHARTON 11,577 | 12,084 | 12,648 | 13,099 | 13,489 | 13,850 14,170
WHARTON Total | 15,662 | 16,620 | 17,686 | 18,538 | 19,275 | 19,956 20,560 p
LRWPA TOTAL 49,000 | 50,489 | 52,068 | 53,137 | 54,053 | 54,846 55,522

1) The year 2010 population for cities and county totals are from the 2010 Census. For utilities, TWDB staff estimated the population served by the utility in 2010. The County-Other population was
derived by summing all of the city and utility population within a county and subtracting it from the county total population.

2) If “P" is present in the column titled “Region Split Pop.”, the Water User Group is located in more than one region, and the projections listed in the row represent only the Water User Group’s population
projections within that particular region, not the Water User Group’s total population projections.

3) If “P" is present in the column “County Split Pop.”, the Water User Group is located in more than one county, and the projections listed in the row represent only the Water User Group’s population
projections within that particular county, not the Water User Group’s total population projections.
Projections last updated July 2013
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Table 2-2
Water Demand by City, Basin and Category

. Water Demand (ac-ft/yr)
WUG Name WUG Basin WUG County
2020 2030 2040 2050 2060 2070

COUNTY-OTHER | COLORADO-LAVACA JACKSON 229 226 222 220 220 221
COUNTY-OTHER LAVACA JACKSON 421 417 406 403 404 406
COUNTY-OTHER | LAVACA-GUADALUPE JACKSON 50 49 48 47 48 48
EDNA LAVACA JACKSON 885 887 877 877 881 885
GANADO LAVACA JACKSON 270 270 267 266 267 268
IRRIGATION COLORADO-LAVACA JACKSON 18,061 18,061] 18,061 18,061 18,061] 18,061
IRRIGATION LAVACA JACKSON 36,370 36,370 36,370 36,370 36,370 36,370
IRRIGATION LAVACA-GUADALUPE JACKSON 5,370 5,370 5,370 5,370 5,370 5,370
LIVESTOCK COLORADO-LAVACA JACKSON 228 228 228 228 228 228
LIVESTOCK LAVACA JACKSON 708 708 708 708 708 708
LIVESTOCK LAVACA-GUADALUPE JACKSON 98 98 98 98 98 98
MANUFACTURING | COLORADO-LAVACA JACKSON 666 686 705 721 766 815
MANUFACTURING LAVACA JACKSON 4 4 4 4 5 5
MINING COLORADO-LAVACA JACKSON 10 11 8 6 4 3
MINING LAVACA JACKSON 39 40 30 22 14 10
MINING LAVACA-GUADALUPE JACKSON 21 22 17 12 8 6
COUNTY-OTHER GUADALUPE LAVACA 5 4 4 4 4 4
COUNTY-OTHER LAVACA LAVACA 1,235 1,189 1,150 1,129 1,125 1,125
COUNTY-OTHER | LAVACA-GUADALUPE LAVACA 1 1 1 1 1 1
HALLETTSVILLE LAVACA LAVACA 606 594 584 579 578 578
IRRIGATION LAVACA LAVACA 8,357 8,357 8,357 8,357 8,357 8,357
LIVESTOCK GUADALUPE LAVACA 20 20 20 20 20 20
LIVESTOCK LAVACA LAVACA 1,982 1,982 1,982 1,982 1,982 1,982
LIVESTOCK LAVACA-GUADALUPE LAVACA 41 41 41 41 41 41
MANUFACTURING LAVACA LAVACA 490 531 571 605 653 705
MINING LAVACA LAVACA 2,544 1,860 1,416 977 537 297
MOULTON LAVACA LAVACA 183 178 175 174 173 173
SHINER LAVACA LAVACA 485 475 467 462 462 462
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Table 2-2
Water Demand by City, Basin, and Category (Continued)
. Water Demand (ac-ft/yr)
WUG Name WUG Basin WUG County
2020 2030 2040 2050 2060 2070

YOAKUM LAVACA LAVACA 755 735 719 710 619 619
COUNTY-OTHER COLORADO WHARTON 21 27 30 33 37 40
COUNTY-OTHER COLORADO-LAVACA WHARTON 99 123 141 160 176 192
COUNTY-OTHER LAVACA WHARTON 468 477 486 504 521 535
EL CAMPO COLORADO WHARTON 313 320 325 331 339 347
EL CAMPO COLORADO-LAVACA | WHARTON 1,916 1,956 1,987 2,026 2,076 2,123
EL CAMPO LAVACA WHARTON 55 56 57 58 60 61
IRRIGATION COLORADO-LAVACA | WHARTON 21,642 21,642 21,642 21,642 21,642 21,642
IRRIGATION LAVACA WHARTON | 128,046| 128,046| 128,046| 128,046| 128,046| 128,046
LIVESTOCK COLORADO-LAVACA WHARTON 174 174 174 174 174 174
LIVESTOCK LAVACA WHARTON 615 615 615 615 615 615
MANUFACTURING | COLORADO-LAVACA WHARTON 95 102 108 114 123 133
MINING COLORADO-LAVACA WHARTON 6 7 5 4 2 1
MINING LAVACA WHARTON 12 12 9 6 5 3

2-9



Chapter 2 — Presentation of
Population and Water Demands

November 2015

Table 2-3
Gallons Per Capita Per Day (GPCD) Values

Gallons Per Capita Per Day (GPCD)
WUG Name WUG County
2020 2030 2040 2050 2060 2070
COUNTY-OTHER  |JACKSON 92 87 84 83 82 82
EDNA JACKSON 138 134 131 129 129 129
GANADO JACKSON 116 112 109 107 107 107
COUNTY-OTHER  |LAVACA 110 106 102 100 100 100
HALLETTSVILLE LAVACA 212 208 204 202 202 202
MOULTON LAVACA 184 179 176 174 174 174
SHINER LAVACA 209 205 201 199 199 199
YOAKUM LAVACA 183 178 174 172 150 150
COUNTY-OTHER  |WHARTON 116 111 108 107 107 107
EL CAMPO WHARTON 169 165 161 160 159 159
Table 2-4

Breakdown of Lavaca Region Irrigation Demands by County and Crop Type

Percentage of County Irrigation
Total V\/(?itce_rftl)Dem and Demand Region P Total
(%)
Water Use
CaEgory LRWPA Water Demand
Jackson | Lavaca | Wharton Jackson Lavaca
Wharton
Co. Co. Co. Co. Co.
Co. (%) (ac-ft)
Rice
GW Source 107,526 51,261 7,848 71.8 85.7 93.9 76.5 166,634
SW Source 17,572 4,073 429 11.7 6.8 5.1 10.1 22,074
Total Rice 125,097 55,333 8,277 83.6 92.5 99.0 86.6 188,708
Cotton Irr. 5,262 1,233 3 3.5 2.1 0.0 3.0 6,498
Corn Irr. 5,399 654 0 3.6 1.1 0.0 2.8 6,053
Milo Irr. 4,544 0 0 3.0 0.0 0.0 2.1 4,544
Soybean Irr. 2,306 0 44 1.5 0.0 0.5 1.1 2,350
Turf Irr. 429 1,304 0 0.3 2.2 0.0 0.8 1,732
Crop Irr. 143,037 58,524 8,324 95.6 97.9 99.6 96.3 209,885
Waterfowl 2,355 144 33 1.6 0.2 0.4 1.2 2,531
Aquaculture 4,296 1,133 0 2.9 1.9 0.0 2.5 5,430
Total Irr. 149,688 59,801 8,357 100.0 100.0 100.0 100.0 217,846
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Table 2-5
Irrigation Demands for Current and Previous Regional Water Plans
Crop 2001 Plan 2006 RWP 2011 Plan 2016 Plan
(acre-feet) (acre-feet) (acre-feet) (acre-feet)
Aquaculture 0 2,260 5,430 5,430
Corn 15,187 2,421 6,053 6,053
Cotton 5,832 3,758 6,498 6,498
Sorghum 4,077 1,883 4,544 4,544
Soybeans 1,219 338 2,350 2,350
Turfgrass 5,750 3,250 1,732 1,732
Waterfowl 802 877 2,531 2,531
1st Crop Rice
Groundwater 110,549 141,492 135,153 135,153
Surface Water 27,381 15,131 17,340 17,340
2nd Crop Rice
Groundwater 46,430 39,642 31,481 31,481
Surface Water 9,583 7,640 4,734 4,734
Total 226,810 218,693 217,846 217,846
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Table 2-6

Summary of Methodology Used for Revised Projections —
Jackson, Lavaca, Wharton Counties

TWDB

Category Default Other Notes
Jackson Municipal X
Livestock X
_ Keep 2011 Lavaca Regional Water Plan
Irrigation X e
projections.
Demand was increased to 2011 Lavaca
. Regional Water Plan numbers to acknowledge
Manufacturing X 2
existing demands and allow for expected
growth.
Minin X The greater value of all previous Bureau of
9 Economic Geology studies was utilized.
Steam-Electric X
Lavaca Municipal X
Livestock X
S Keep 2011 Lavaca Regional Water Plan
Irrigation X L
projections.
Manufacturing X
Minin X The greater value of all previous Bureau of
9 Economic Geology studies was utilized.
Steam-Electric X
Wharton Municipal X
Livestock X
S Keep 2011 Lavaca Regional Water Plan
Irrigation X L
projections.
Manufacturing X
Minin X The greater value of all previous Bureau of
9 Economic Geology studies was utilized.
Steam-Electric X
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Table 2-7
Lavaca Region Water Demands* on Lavaca-Navidad River Authority (Wholesale Water Provider)

Water Demand (ac-ft/yr)
2020 2030 2040 | 2050 | 2060 2070
Manufacturing Colorado-Lavaca Jackson 2960 1001 666 686 705 721 766 815

*Contract value equal to 1,032 acre-feet/year

WUG Name WUG Basin WUG County | WUG ID | City ID

Table 2-8
Lavaca-Navidad River Authority Water Sales Agreements

Customer / Use* Sup(ggf\tllslrt;me
Calhoun County Navigation District 594
Held in reserve 56
City of Corpus Christi (firm supply) 41,840
City of Corpus Chiristi (interruptible supply) 12,000
City of Point Comfort 178
Formosa Plastics Corporation 30,800
Inteplast Corporation 1,032
TOTAL 86,500

*An additional 4,500 ac-ft/yr of firm yield is used for environmental flows

Table 2-9
Lavaca-Navidad River Authority Water Demands (AFY) by County and Basin (Based on TWDB DB17 Data)
Buyer
Entity Buyer Buyer
Buyer WUG Primary |Entity Split [ Entity Split [ Buyer Entity Split PWS PWS PWS PWS PWS PWS
Buyer Entity Category Region Region County Basin 2020 2030 2040 2050 2060 2070
CORPUS CHRISTI MUNICIPAL N N NUECES NUECES 12 13 156 268 380 476
CORPUS CHRISTI MUNICIPAL N N NUECES NUECES-RIO GRANDE 143 153 1,793 3,087 4,372 5,477
MANUFACTURING, CALHOUN [MANUFACTURING L L CALHOUN |COLORADO-LAVACA 16,857 16,857 16,857 16,857 16,857 16,857
MANUFACTURING, CALHOUN [MANUFACTURING L L CALHOUN LAVACA-GUADALUPE 13,793 13,793 13,793 13,793 13,792 13,793
MANUFACTURING, JACKSON [MANUFACTURING P P JACKSON COLORADO-LAVACA 1,000 1,000 1,000 1,000 1,000 1,000
POINT COMFORT MUNICIPAL L L CALHOUN |COLORADO-LAVACA 178 178 178 178 178 178
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March 14, 2013

Subject: Lavaca Regional Water Planning Group Projected Population and Water
Demand for 2016 Regional Water Plan

Dear Water User Group Representative:

We are writing this letter on behalf of the Lavaca Regional Water Planning Group (LRWPG). AECOM
is the consultant for the LRWPG and we are currently engaged in the process of preparing the 2016
Regional Water Plan (RWP) for the region. This plan is submitted to the Texas Water Development
Board (TWDB) and will be used to compile the 2017 State Water Plan (SWP).

As part of the 2016 RWP, the consultant team is currently performing tasks related to the allocation of
water supply and demand for Water User Groups (WUGS) in our region to determine projected future
water shortages. A WUG consists of a demand center to which water resources can be allocated.
Municipal WUGSs are associated with populations and the projections of these populations are used to
estimate future water demands.

The development of representative demand projections is crucial for the planning process because
these demands and available water supplies are used to generate an overview of potential shortages
for the future. Once these shortages are identified, strategies will be assigned to meet future needs.
Identifying these needs is an essential step in properly allocating water management strategies that
will eventually be written into the SWP. Projects must be consistent with the SWP to be eligible for
State funding and permitting.

The draft population projections that have been provided by the TWDB for the 2016 RWP use the
2010 Census data as a base, which the State Demographer and TWDB staff have projected out into
the future. The associated Municipal Water Demand projections rely on per capita water use as
reported in the 2011 Water Use Survey to the TWDB.

The LRWPG has requested that information regarding this planning cycle’s projections be provided to
each WUG so that corrections may be made as necessary. The table below shows the current water
demands and projected populations for your WUG for the next 50 years:

2016 RWP Projections 2020 | 2030 | 2040 | 2050 | 2060 | 2070

WUG Projected Population:
WUG Projected Water Demand:

We are asking that you review the population and demand projections for your WUG and determine if
either:

1. The numbers represent reasonable projections and require no revision, or

2. You would like to revise your projections and can provide information to support your request,
such as a planning level study of your water system.

If no revisions are requested, no response is necessary. Justifiable reasons for revisions to these
population projections include:



March 14, 20013
Page 2

= population estimates of the Texas State Data Center, or other credible sources, are
greater than projected populations;

= population growth rates for a sub-county area as tabulated by the Texas SDC over the
most recent five years is substantially greater than growth rates reported by the U.S.
Census Bureau between 2000 and 2010;

= cities have annexed additional land since the 2010 Census; or

= water utilities have expanded their service areas since last updated by the Texas
Commission on Environmental Quality.

Municipal water demands may be adjusted for WUGSs with revised population projections. Similarly, if
acceptable data sources indicate that a measured gallons per capita per day from years prior to 2011
is more representative of drought of record conditions, the TWDB will consider formal requests for
revisions.

You may also contact me directly regarding your request. My contact information is located at the
conclusion of this letter. In order to meet the timeline of this planning round, we would like to receive
all responses by April 12, 2013. Information received by this date will be incorporated into projections
that will be reviewed and considered for approval by the LRWPG at their scheduled May 14" 2013
meeting. WUGS are highly encouraged to submit recommended changes (if needed) by April 12" to
guarantee consideration for approval at the May 14™ meeting.

The consultant team is working with the WUGS in the region to ensure that the 2016 RWP accurately
reflects the current and future water supply plans for the WUGs. This effort is an attempt to reduce
the need for plan amendments and to ease the process for obtaining funding for vital infrastructure
improvements. Therefore, your input in this matter is crucial to our planning and we appreciate any
assistance you may be able to provide.

If you have any questions regarding this matter or wish to discuss further, please feel free to call me at
(512) 472-4519 or email me at Jaime.Burke@aecom.com.

Sincerely,

Jaime Burke, P.E.
Project Manager

c: Project File
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Water User Group (WUG) Population

11/9/2015 9:12:54 AM

REGION P WUG POPULATION
2020 2030 2040 2050 2060 2070
JACKSON COUNTY
COLORADO-LAVACA BASIN
COUNTY-OTHER 2,236 2315 2,348 2,376 2,393 2,404
COLORADO-LAVACA BASIN TOTAL 2,236 2315 2,348 2,376 2,393 2,404
POPULATION
LAVACA BASIN
EDNA 5,707 5,907 5,992 6,062 6,106 6,134
GANADO 2,079 2,152 2,183 2,208 2,224 2,235
COUNTY-OTHER 4,105 4,250 4,310 4,361 4,392 4,412
LAVACA BASIN TOTAL POPULATION 11,891 12,309 12,485 12,631 12,722 12,781
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 479 495 503 508 512 514
LAVACA-GUADAL UPE BASIN TOTAL 479 495 503 508 512 514
POPULATION
JACKSON COUNTY TOTAL POPULATION 14,606 15,119 15,336 15,515 15,627 15,699
LAVACA COUNTY
GUADAL UPE BASIN
COUNTY-OTHER 3 R 3 33 R 3
GUADALUPE BASIN TOTAL POPULATION 3 R 3 33 R 3
LAVACA BASIN
HALLETTSVILLE 2,550 2,550 2,550 2,550 2,550 2,550
MOULTON 886 886 886 886 886 886
SHINER 2,070 2,070 2,070 2,070 2,070 2,070
YOAKUM 3,678 3678 3,678 3,678 3678 3678
COUNTY-OTHER 10,041 10,041 10,041 10,041 10,041 10,041
LAVACA BASIN TOTAL POPULATION 19,225 19,225 19,225 19,225 19,225 19,225
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 5 5 5 5 5
LAVACA-GUADALUPE BASIN TOTAL 5 5 5 5 5
POPULATION
LAVACA COUNTY TOTAL POPULATION 19,263 19,263 19,263 19,263 19,263 19,263
WHARTON COUNTY
COLORADO BASIN
EL CAMPO 1,656 1,733 1,795 1,848 1,897 1,941
COUNTY-OTHER 177 217 249 277 304 327
COLORADO BASIN TOTAL POPULATION 1,833 1,950 2,044 2,125 2,201 2,268
COLORADO-LAVACA BASIN
EL CAMPO 10,138 10,611 10,990 11,317 11,621 11,889
COUNTY-OTHER 760 986 1,166 1,322 1,464 1,592
COLORADO-LAVACA BASIN TOTAL 10,898 11,597 12,156 12,639 13,085 13481
POPULATION
LAVACA BASIN
EL CAMPO 290 304 314 324 332 340
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Water User Group (WUG) Population

11/9/2015 9:12:54 AM

REGION P WUG POPULATION
2020 | 2030 | 2040 | 2050 2060 2070
WHARTON COUNTY

LAVACA BASIN
COUNTY-OTHER 3,599 3,835 4,024 4,187 4,338 4,471
LAVACA BASIN TOTAL POPULATION 3,889 4,139 4,338 4,511 4,670 4,811
WHARTON COUNTY TOTAL POPULATION 16,620 17,686 18,538 19,275 19,956 20,560
REGION P TOTAL POPULATION 50,489 52,068 53,137 54,053 54,846 55,522
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Water User Group (WUG) Demand
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REGION P WUG DEMAND (ACRE-FEET PER YEAR)
2020 | 2030 | 200 | 2050 [ 2060 2070
JACKSON COUNTY
COLORADO-LAVACA BASIN
COUNTY-OTHER 229 226 222 220 220 221
MANUFACTURING 666 686 705 721 766 815
MINING 10 11 8 6 4 3
LIVESTOCK 228 228 228 228 228 228
IRRIGATION 18,061 18,061 18,061 18,061 18,061 18,061
COLORADO-LAVACA BASIN TOTAL 19,194 19,212 19,224 19,236 19,279 19,328
DEMAND
LAVACA BASIN
EDNA 885 887 877 877 881 885
GANADO 270 270 267 266 267 268
COUNTY-OTHER 421 417 406 403 404 406
MANUFACTURING 4 4 4 4 5 5
MINING 39 40 30 22 14 10
LIVESTOCK 708 708 708 708 708 708
IRRIGATION 36,370 36,370 36,370 36,370 36,370 36,370
LAVACA BASIN TOTAL DEMAND 38,697 38,696 38,662 38,650 38,649 38,652
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 50 49 48 47 48 48
MINING 21 22 17 12 8 6
LIVESTOCK 98 98 98 98 98 98
IRRIGATION 5,370 5,370 5,370 5,370 5,370 5,370
LAVACA-GUADALUPE BASIN TOTAL 5,539 5,539 5,533 5,527 5,524 5,622
DEMAND
JACKSON COUNTY TOTAL DEMAND 63,430 63,447 63,419 63,413 63,452 63,502
LAVACA COUNTY
GUADAL UPE BASIN
COUNTY-OTHER 5 4 4 4 4 4
LIVESTOCK 20 20 20 20 20 20
GUADALUPE BASIN TOTAL DEMAND 25 24 24 24 24 24
LAVACA BASIN
HALLETTSVILLE 606 594 584 579 578 578
MOULTON 183 178 175 174 173 173
SHINER 485 475 467 462 462 462
YOAKUM 755 735 719 710 619 619
COUNTY-OTHER 1,235 1,189 1,150 1,129 1,125 1,125
MANUFACTURING 490 531 571 605 653 705
MINING 2,544 1,860 1,416 977 537 297
LIVESTOCK 1,982 1,982 1,982 1,982 1,982 1,982
IRRIGATION 8,357 8,357 8,357 8,357 8,357 8,357
LAVACA BASIN TOTAL DEMAND 16,637 15,901 15,421 14,975 14,486 14,298
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER 1 1 1 1 1 1
LIVESTOCK 41 41 41 41 41 41
LAVACA-GUADALUPE BASIN TOTAL 42 42 42 42 42 42
DEMAND
LAVACA COUNTY TOTAL DEMAND 16,704 15,967 15,487 15,041 14,552 14,364
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Water User Group (WUG) Demand
REGION P WUG DEMAND (ACRE-FEET PER YEAR)
2020 | 2030 | 2000 | 2050 | 200 | 2070
WHARTON COUNTY
COLORADO BASIN
EL CAMPO 313 320 325 331 339 347
COUNTY-OTHER 21 27 30 33 37 40
COLORADO BASIN TOTAL DEMAND 334 347 355 364 376 387
COLORADO-LAVACA BASIN
EL CAMPO 1,916 1,956 1,987 2,026 2,076 2,123
COUNTY-OTHER 99 123 141 160 176 192
MANUFACTURING 95 102 108 114 123 133
MINING 6 7 5 4 2 1
LIVESTOCK 174 174 174 174 174 174
IRRIGATION 21,642 21,642 21,642 21,642 21,642 21,642
COLORADO-LAVACA BASIN TOTAL 23,932 24,004 24,057 24,120 24,193 24,265
DEMAND
LAVACA BASIN
EL CAMPO 55 56 57 58 60 61
COUNTY-OTHER 468 ar7 486 504 521 535
MINING 12 12 9 6 5 3
LIVESTOCK 615 615 615 615 615 615
IRRIGATION 128,046 128,046 128,046 128,046 128,046 128,046
LAVACA BASIN TOTAL DEMAND 129,196 129,206 129,213 129,229 129,247 129,260
WHARTON COUNTY TOTAL DEMAND 153,462 153,557 153,625 153,713 153,816 153,912
REGION P TOTAL DEMAND 23359 232,071 232,531 232,167 231,820 231,778
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Appendix 2C

Savings for Municipal WUGs in Region P by County - in ACFT (for 2016 RWP)

Region County EntityName 2020 2030 2040 2050 2060 2070
P JACKSON COUNTY-OTHER, JACKSON 72.12 107.39 134.59 150.14 153.66 154.44
P JACKSON EDNA 61.75 92.63 116.72 128.34 131.32 131.99
P JACKSON GANADO 21.38 31.7 39.56 44.07 45.17 4541
P LAVACA COUNTY-OTHER, LAVACA 103.3 149.7 188.65 209.99 213.72 213.72
P LAVACA HALLETTSVILLE 25.88 37.7 47.7 53.16 54.1 54.1
P LAVACA MOULTON 9.32 13.64 17.31 18.44 18.77 18.77
P LAVACA SHINER 214 31.09 39.26 43.68 44.43 44.43
P LAVACA YOAKUM 0 0 0 0 77.99 77.99
P WHARTON COUNTY-OTHER, WHARTON 52.28 84.76 110.89 120.1 128.72 135.06
P WHARTON EL CAMPO 126.01 190.27 242.98 275.15 287.32 294.43
P Total 493.44 738.88 937.66 1,043.07 1,155.20 1,170.34
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Chapter 3—- Analysis of Current Water
Supplies

3.1 Introduction

The available water supply within the region includes both groundwater and surface water.
Groundwater is provided from the Gulf Coast aquifer. Primary surface water sources are the Navidad
and Lavaca Rivers and Lake Texana.

Much of the regional water demand is supplied by groundwater. Approximately 97 percent of the
existing water supplies come from groundwater. The Gulf Coast aquifer is the predominant supply
source.

Surface water supplies are obtained from Lake Texana and run-of-river (ROR) flows from the Lavaca
and Navidad Rivers and some creeks. In addition, the portion of the Garwood Irrigation District within
the Lavaca Region receives some surface water supplies from the Colorado River in Region K. The
majority of the Lavaca Regional Water Planning Area (LRWPA) is located in the Lavaca River Basin.
Surface water supplies account for approximately 3 percent of the total existing water supplies. The
only reservoir in the Lavaca Region is Lake Texana, and there are no major springs in the LRWPA.

This chapter summarizes the results of Task 3 and describes the resources available to the LRWPA
and their allocation to WUGSs throughout the LRWPA. Also, to provide consistency and facilitate the
compilation of the different regional plans, TWDB required the incorporation of this data into a
standardized online database referred to as TWDB DB17. DB17 reports that contain this information
are identified below and are located in the appendix accompanying this chapter.

e Source Availability
e Existing Water Supply

e Source Water Balance

Some of the information contained within this chapter is based on information published in Chapter 1
— Description of the Region. For a complete and detailed list of sources, see references for
Chapter 1.

3.2 Identification of Groundwater Sources

3.2.1 Groundwater Aquifers

The only major aquifer in the Lavaca Region is the Gulf Coast aquifer. This aquifer accounts for
nearly all of the groundwater supply to the LRWPA. The Jackson Group, a minor aquifer in northwest
Lavaca County, provides small amounts of supply for domestic and livestock uses.

The Gulf Coast aquifer consists of four general water-producing units. The shallowest is the Chicot
aquifer, followed by the Evangeline and Jasper aquifers and then the Catahoula Sandstone. These
formations are composed of interbedded layers of sand, silt, and clay, with minor amounts of small
gravel in some locations. Shale can also be present at deeper depths, below the base of the
Evangeline aquifer where the Burkeville confining zone exists and separates the Evangeline aquifer
from the Jasper aquifer. The aquifer beds vary in thickness and composition and are normally
discontinuous over extended distances.
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The Chicot and Evangeline aquifers provide large amounts of freshwater. The aquifers contain
freshwater to depths that range from 1,400 to 1,700 feet in the portion of Wharton County in the
LRWPA, according to Report 270.

Recharge to the aquifers is principally from the infiltration of precipitation and streamflow. Average
annual rainfall in the LRWPA ranges from about 32 to 42 inches per year. The eastern portion of the
region experiences the upper end of the average annual rainfall amounts.

The geographic coverage of the Gulf Coast aquifer within the Lavaca Region is shown in Figure 3-1.
The area includes the Jasper, Evangeline, and Chicot aquifer formations. The Gulf Coast Aquifer
parallels the coast, covers the Lavaca Region, and also extends outside the LRWPA to the northeast
and southwest.

The Jackson Group, a minor aquifer, is located in the northwestern portion of Lavaca County. The
aquifer provides small amounts of water to domestic and livestock wells in the very northwestern
reaches of the LRWPA. Only a small part of the Jackson Group occurs in the very northwestern part
of Lavaca County northwest of the Town of Moulton.

There are no minor aquifers present in Jackson or Wharton Counties for which estimates of
groundwater availability have previously been provided, as groundwater in the two counties is
pumped from the Gulf Coast Aquifer System. Data and text from TWDB and U.S. Geological Survey
reports for Wharton and Jackson Counties do not reference minor aquifers in these two counties.

3-2



November 2015

Chapter 3 — Analysis of
Current Water Supplies

Figure 3-1
Groundwater Aquifers
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3.2.2 Groundwater Use Overview

Groundwater in the region is pumped for domestic, agricultural, municipal, and industrial uses.
According to the Texas Water Development Board historical groundwater pumpage estimates, in
2011, the Lavaca Region pumped approximately 216,000 ac-ft of groundwater for these purposes.
Agricultural irrigation accounts for approximately 95 percent of the groundwater pumped in the region.
Wells used for agricultural irrigation tend to be deeper than the more shallow wells used for pumping
water for livestock purposes. Municipal and public usage, which includes usage for cities,
communities, parks, campgrounds, and water districts, represents approximately 3.3 percent of the
groundwater pumped. Less than two percent of groundwater pumped in the LRWPA is for industrial
and mining needs, including manufacturing and other industrial uses.

3.2.3 Aquifer Conditions

Groundwater conditions have been historically favorable and will likely continue to be favorable within
the Lavaca Region for the pumping of substantial quantities of good quality water. That being said,
recent drought years have shown that unusual increases in pumping for extended periods in
neighboring regions could ultimately impact domestic wells in the Lavaca Region.

The Gulf Coast aquifer was deposited in a manner that resulted in substantial thicknesses of sand
that contain fresh (good quality) groundwater. The aquifer has about 200 to 450 feet of sand that
contains freshwater in Lavaca County. Sand thickness tends to be greater in the southeastern part of
the county. In Jackson and Wharton Counties within the LRWPA, the Gulf Coast aquifer contains
about 300 to 700 feet of freshwater sands in most of the area. In the southern part of Jackson
County, north of Lavaca Bay, a limited area of the aquifer has 0 to 200 feet of sand that contains
freshwater of less than 1,000 milligrams per liter (mg/L) total dissolved solids (TDS).

As discussed in the 2006 RWP, a Central Gulf Coast Groundwater Availability Model (GAM) was
developed for the Central Gulf Coast aquifer in the LRWPA, and the model is described in a report
prepared by TWDB entitled Groundwater Availability Model of the Central Gulf Coast Aquifer System:
Numerical Simulations through 1999. The model divides the Gulf Coast aquifer into four layers that
are the Chicot aquifer, Evangeline aquifer, Burkeville Confining System, and the Jasper aquifer. The
main layers of the model that provide substantial amounts of water are the Chicot, Evangeline, and
Jasper aquifers. For modeling purposes, the Catahoula Sandstone in northwestern Lavaca County is
considered to be hydraulically connected to the Jasper aquifer. Further to the southeast, the
Catahoula contains a greater percentage of fine-grained material and functions as a confining layer
below the Jasper aquifer.

Based on the GAM discussed in the 2006 RWP, the estimated transmissivity for the Chicot aquifer in
the LRWPA ranges from less than 15,000 gallons per day per foot (gpd/ft) near the outcrop up to
220,000 gpd/ft near southern Wharton County and eastern Jackson County. The Evangeline aquifer
transmissivity ranges from less than 7,500 gpd/ft near the outcrop up to 85,000 gpd/ft in eastern
Wharton County. The Central Gulf Coast GAM estimates that the transmissivity for the Jasper
aquifer ranges from about 250 gpd/ft in eastern Lavaca County to 7,500 gpd/ft in eastern Wharton
County. Pumping test data from a City of Hallettsville (Lavaca County) public supply well completed
in the Jasper aquifer show transmissivity values ranging from 4,500 gpd/ft to 10,000 gpd/ft. The
transmissivity values for the Chicot and Evangeline aquifers indicate that they are capable of
transmitting large quantities of water to wells. The transmissivity values calculated from the City of
Hallettsville well indicate that the Jasper aquifer is capable of transmitting moderate quantities of
water to wells.

The development of large quantities of groundwater within the LRWPA has resulted in potentiometric
head decline in the Gulf Coast aquifer. Data in TWDB Report 289, combined with water level
changes since about 1970, indicate that the potentiometric head in the Chicot aquifer has declined
about 20 feet to possibly 80 or 120 feet since 1900 as a result of the pumping that has occurred in the
area. Forthe Evangeline aquifer, about 20 to possibly 100 feet of potentiometric head decline has
occurred since 1900 as the result of the withdrawals of groundwater. The depth interval screened by
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the large capacity wells in the Lavaca Region normally ranges from about 300 to 600 feet, with some
wells’ screening depths as deep as 1,200 to 1,400 feet. Static water levels measured in the wells
normally range from about 50 to 120 feet. This illustrates that there is a substantial amount of
available drawdown in the wells that will continue to sustain the overall pumpage in the LRWPA.

Static (non-pumping) water levels have been measured in wells in Wharton and adjoining counties for
decades to help monitor the response of the aquifer to pumpage. The wells screen the Chicot
and/or Evangeline aquifers. Historical well levels are discussed extensively in the 2011 Lavaca RWP,
as well as earlier versions of the Plan. Water levels have remained relatively stable in the region,
with some declines and some increases over the last several decades. The drought that has
occurred throughout the last few years has shown a period of decline.

Figure 3-2 below shows the steady water level decline since 2010 for Well 66-53-406 in the western
part of Wharton County. While the decline is relatively small (approximately 4 — 5 feet), prolonged
drought combined with potential continued increased pumping in neighboring regions could result in
larger water level declines that could impact some domestic wells in the region.

Figure 3-2
Static Water Levels in West Wharton County (Well 66-53-406)
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3.2.4 Groundwater Quality

Water samples have been collected from wells for water chemistry analysis for over 40 years within
the LRWPA. Groundwater in the LRWPA is generally of good quality, although test results for some
wells have shown tested constituents above the maximum contaminant level. In general, the areas
with groundwater quality issues occur in Lavaca County where water demand is lower than the
estimates of available groundwater supply. In Jackson and Wharton Counties, data show that the
groundwater for large capacity production is of good quality, has not been adversely impacted by past
pumping, and should not be adversely impacted by estimated future pumping. Additional information
on water quality can be found in the 2006 RWP.

3.2.5 Water Level Monitoring Program for the LRWPA

The 2006 RWP included a detailed description of the Water Level Monitoring Program for the
LRWPA. The Water Leveling Monitoring Program was designed to assess changes in groundwater
pumping conditions that occur through the irrigation season. An objective of the study was to
estimate the effects that increases in pumpage during the irrigation season could have on water
levels in wells and on the pumping rates and pumping lifts of wells. The irrigation and public supply
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wells located in the study area provide data that reflect the response of the aquifer to the pumping.
This information has relevance to the overall pumping costs that agriculture has to shoulder in
providing water for irrigated crops and how water levels and pumping rates could change if there
were a significant change in groundwater pumping in the region.

A number of conclusions were drawn from data collected as part of the program between its inception
in 2001 through the spring of 2005. Results indicated that pumping rates of the large capacity
irrigation wells can decline a few hundred gallons per minute during the irrigation season due to static
water level decline and resulting in increased pumping lift. In turn, the increased pumping lift through
the irrigation season can result in an estimated 10 to 15 percent increase in the cost of pumping
water. The data show that the seasonal fluctuations in static water levels in wells were greater in
2002 and 2003 than in 2004 because there was less precipitation and probably higher amounts of
pumping in the growing seasons of 2002 and 2003 than during the growing season of 2004. Within
the study area, there was a small rise in the static water levels in wells from 2001 through the spring
of 2005. The small rise in static water levels probably is the result of less groundwater pumping,
particularly in 2004. The static water level fluctuations during the irrigation season normally are
greater in the deeper wells that are pumped at higher rates and less in the shallower wells that
normally do not have as high pumping rates or total pumped volume. Additional information on the
Water Level Monitoring Program can be found in the 2006 RWP.

3.2.6 Subsidence Effects

Data show that small amounts of land surface subsidence have resulted from the withdrawal of
groundwater that helps to support the economic viability of the Lavaca Region. Land surface
subsidence is best described as follows: the artesian pressure within the confining layers of the
aquifer keeps the clays fully saturated and at the same pressure as the aquifer sand layers above
and below the clay layers. As water is pumped from the sands the pressure is reduced in them and
the pressure in the clays begins decreasing as small amounts of water flow from clays to the sands.
As water flows from the clays, the clay matrix compresses slightly. This, in turn, results in a small
amount of subsidence of the land surface. Available data indicate subsidence of up to 1.5 feet in the
southeastern part of Jackson County with lesser subsidence in other areas for 1900 through the mid-
1970s. Subsidence since the 1970s is estimated to have been relatively minor in the LRWPA.
Additional information is available in the 2006 RWP.

3.2.7 Public Supply Groundwater Usage

The Lavaca Region relies on groundwater to provide all of the municipal water supply. This accounts
for approximately 4.6 percent, or 8,425 ac-ft of the existing supplies in the LRWPA. Within the
LRWPA, Jackson County accounts for approximately 22.0 percent, or 1,857 ac-ft of the region’s
municipal groundwater usage; Lavaca County accounts for 38.8 percent, or 3,270 ac-ft; and Wharton
County accounts for 39.1 percent, or 3,298 ac-ft. There are ten major municipal users scattered
throughout THE LRWPA. The major municipal users in Jackson County are the Towns of Edna and
Ganado and the County-Other category with approximately 48, 14, and 38 percent of the county’s
municipal groundwater usage, respectively. Municipal users represent cities, communities, and water
districts with a population over 500 as well as public water systems with an annual usage of 280
ac-ft/yr or approximately 250 million gallons per day (mgd), while County-Other represents cities,
communities, or districts with a population less than 500, water systems with a usage of less than 280
ac-ft/yr, parks, campgrounds, and areas supplied by domestic wells. The major municipal users in
Lavaca County are Hallettsville, Moulton, Shiner, Yoakum, and County-Other with approximately 18,
6, 15, 23, and 38 percent of the county’s municipal groundwater usage, respectively. The major
municipal users in Wharton County are EIl Campo and County-Other with approximately 77 and

23 percent of the county’s municipal groundwater usage, respectively.
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3.2.8 Agricultural Groundwater Usage

According to data obtained from the TWDB, pumpage in Wharton County within the LWRPA has
averaged more than 80,000 ac-ft/yr since 1967. From 1984 through 2003, pumpage within the region
averaged about 99,000 ac-ft/yr with the principal usage being the irrigation of rice. The pumpage for
rice irrigation is distributed throughout the region within Wharton County. The location of the region
boundary in Wharton County is shown in Figure 3-1. This figure also shows the eastern portion of
Jackson County which immediately adjoins Wharton County to the southwest.

In 2011, groundwater pumped for agricultural practices, principally irrigation, accounted for
approximately 96 percent or 207,820 ac-ft of the groundwater pumped in the Lavaca Region. In
terms of the region’s total agricultural groundwater pumpage, Jackson County accounted for about
42 percent; Lavaca County, 5 percent; and Wharton County, 53 percent of the groundwater pumped.
Agricultural pumpage represents water that is used for livestock purposes and irrigation of crops.
Groundwater used for irrigation represented approximately 99 percent of the groundwater pumped for
agriculture in the LRWPA. The main crop is rice with small acreages of cotton, grain sorghum,
soybeans, turfgrass, aquaculture, and corn.

The LRWPA's agricultural irrigated areas are scattered throughout Wharton and Jackson Counties
and are concentrated in the southeastern part of Lavaca County. Groundwater pumpage accounted
for about 89 percent of the water supplied for irrigated agriculture. The remainder of the water was
provided by surface water from creeks and rivers. Surface water was used in combination with
groundwater to irrigate some areas in southern and western Jackson County, and surface water from
the Colorado River was used to irrigate about 1,500 acres in the northwestern part of Wharton
County.

As noted in Chapter 2 of this report, estimates of agricultural irrigation demand remain the same from
values presented in the 2011 RWP. Projected agricultural irrigation demands for the 2020 through
2070 planning horizon are 59,801 ac-ft/yr for Jackson County, 8,357 ac-ft/yr for Lavaca County, and
149,688 ac-ft/yr for the portion of Wharton County within THE LRWPA.

3.3 Groundwater Availability for the Central Gulf Coast Aquifer

Available groundwater is the volume of groundwater that can be withdrawn from an individual aquifer
in accordance with the principle by which the aquifer is being managed or an assumed management
approach. That managing principle, typically stated as a sustainability goal, can be stated in various
ways, and the mechanism through which availabilities are being stated throughout Texas is evolving.

Before the advent of Groundwater Management Areas (GMAs) (HB 1763, 79" Legislature), an
aquifer, or portion of an aquifer, may or may not have had a governmental entity managing the way
that aquifer was being managed. If an aquifer, or portion of an aquifer, was managed, it was by a
Groundwater Conservation District whose jurisdiction can coincide with the boundary or boundaries of
one or more counties or an aquifer. Most aquifers span multiple counties, and in that case the entire
aquifer can be managed by one or more GCDs, with some portions not managed at al. GMAs are a
different concept in that every county in the State is in one or more of sixteen GMAs, for the most part
the major aquifers are not split across multiple GMAs, and the goal is to manage entire aquifer
systems across political subdivisions in a consistent way.

The Lavaca Region is within GMA 15. The Groundwater Conservation Districts (GCD) within

GMA 15 worked together to determine the desired future condition (DFC) of the Central Gulf Coast
Aquifer. Desired future conditions are essentially management goals for each aquifer. The DFC for
the Central Gulf Coast Aquifer, adopted by GMA 15 on July 14, 2010, is summarized as follows:

¢ No more than 12 feet of average drawdown by 2060 relative to 1999 conditions.

The Texas Water Development Board (TWDB) took the DFC for the aquifer and ran a groundwater
availability model (GAM) that converted the DFC into a volume. This volume is considered the
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modeled available groundwater or MAG. The MAG, which is considered the maximum amount of
groundwater available for the regional water planning process from a particular aquifer, is
documented in TWDB reports, with the GMA 15 Central Gulf Coast Aquifer MAG being documented
in TWDB report GR 10-028_MAG, dated November 18, 2011. The report provides the MAG values
for the Lavaca Region by county and basin, as shown in the table below.

Table 3-1 Modeled Available Groundwater (MAG) Volumes for the Lavaca Region

. . Year
Region | County Basin 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Colorado-Lavaca 23,615| 23,615 23,615| 23,615 23,615 23,615
P Jackson Lavaca 41,927 41,927 41,927 41,927 41,927 41,927
Lavaca-Guadalupe| 10,844| 10,844 10,844 10,844| 10,844 10,844
County Total | 76,386 | 76,386| 76,386| 76,386| 76,386| 76,386
Guadalupe 41 41 41 41 41 41
P Lavaca Lavaca 19,944 19,944 19,944| 19,944| 19,937 19,932
Lavaca-Guadalupe 400 400 400 400 400 400
County Total [ 20,385 20,385| 20,385| 20,385| 20,378| 20,373
Colorado 441 441 441 441 441 441
P Wharton Colorado-Lavaca 11,549] 11,549 11,549 11,549| 11,549| 11,549
Lavaca 87,763| 87,763 87,763 87,763| 87,763 87,763
County Total [ 99,753 99,753 | 99,753| 99,753| 99,753| 99,753

Because the MAG values are currently only identified through 2060, and the 2016 planning cycle
period is 2020-2070, the Lavaca Regional Water Planning Group agreed that the 2070 groundwater
availability numbers would equal the 2060 MAG values. Thus, the availability numbers for the Gulf
Coast Aquifer within the Lavaca Region used for planning purposes are shown in Table 3-2 below.
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Table 3-2 Lavaca Region Groundwater Availability for Gulf Coast Aquifer
Count Basi Year
S asin 2020 | 2030 | 2040 | 2050 | 2060 | 2070
Colorado-Lavaca 23,615| 23,615 23,615| 23,615| 23,615 23,615
Jackson Lavaca 41,927 41,927 41,927 41,927 41,927 41,927
Lavaca-Guadalupe 10,844 10,844| 10,844 10,844| 10,844| 10,844
County Total | 76,386| 76,386| 76,386| 76,386| 76,386| 76,386
Guadalupe 41 41 41 41 41 41
Lavaca Lavaca 19,944| 19,944| 19,944 19,937 19,932] 19,932
Lavaca-Guadalupe 400 400 400 400 400 400
County Total | 20,385| 20,385| 20,385| 20,378 | 20,373| 20,373
Colorado 441 441 441 441 441 441
Wharton Colorado-Lavaca 11,549| 11,549 11,549| 11,549| 11,549| 11,549
Lavaca 87,763 87,763| 87,763| 87,763| 87,763 87,763
County Total | 99,753 | 99,753 | 99,753| 99,753 | 99,753| 99,753

3.4 Identification of Surface Water Sources

The LRWPA is located in the Lavaca, Colorado-Lavaca Coastal, and Lavaca-Guadalupe Coastal
River Basins. Approximately 90 percent of the LRWPA is located in the Lavaca River Basin. A
portion of the surface water supply is obtained from ROR water out of the Lavaca and Navidad
Rivers. These are the two main rivers in the LRWPA. The remaining surface water from sources
within the region is obtained from Lake Texana, the only reservoir in the region. Please refer to
Figure 1-2 for the location of major surface water sources. Surface water sources outside of the
region include the Colorado River in Region K. A portion of the Garwood Irrigation District is located
within the Lavaca Region and receives some surface water supplies from the Colorado River in
Region K.

3.4.1 Available Surface Water

Surface water availability was estimated for the 2006 RWP using the TCEQ Water Availability Model
(WAM) for the river basins within the LRWPA. An updated version of the model was not available
during the water supply modeling timeframe of the 2011 or 2016 planning cycle, so the model used
for the 2006 RWP is still appropriate. The WAMs use the Water Rights Analysis Package (WRAP),
developed at Texas A&M University, to simulate authorized diversions under current and future
conditions using historical rainfall and evaporation data. Drought of Record for most of Texas
occurred in the 1950s and is reflected in the historical dataset for each basin. Water diversions are
modeled according to the parameters of each particular water right and taken in priority order, so that
the most senior water rights are satisfied before junior rights are allowed to divert water. Output files
are compared by reviewing the statistical frequency of meeting diversion amounts or target instream
flow levels. The reliable yield of a water right is the least amount of water diverted among all of the
calendar years modeled. For reservoirs, an additional step is required to determine firm yield. Water
stored in reservoirs allows diversions to continue during periods of drought; however, diverting at high
rates rapidly depletes storage. To find the optimal target for a reservoir, an iterative process is used,
modeling the permit first at its full-authorized diversion, and then at reduced target diversions until a
yield is identified that is met throughout the simulation period.

There were originally eight WAM scenarios (referred to as model runs) simulated under the TCEQ
program. The Guidelines for Regional Water Planning require the use of WAM Run 3, the
full-authorized diversion of current water rights with no return flows, when determining the supply
available to the region. This is a very conservative approach, since diversions for municipal and
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manufacturing use typically return up to 60 percent of that water to streams as treated wastewater
effluent. However, the majority of water rights do not address return flows to source streams,
implying a right to full consumptive use.

Run-of-river water from the Lavaca and Navidad Rivers is used primarily for irrigation purposes. No
surface water is currently being used within the region for municipal purposes, and only a small
amount is used for industrial purposes. Table 3-3 shows the permitted diversions within the LRWPA.
However, these permitted diversion rights in the LRWPA have 0 ac-ft/yr of firm yield under DOR
conditions, so there is no supply shown for these diversions in the 2016 Lavaca RWP. Individual
water right appropriations of rivers and creeks in the LRWPA were included in Table 7A in

Appendix 7A in the 2006 RWP.

Table 3-3 Permitted Diversions from LRWPA Rivers and Streams

Stream Permitttigcﬁcﬁ}ygrizaﬂon
Lavaca River 4,547.5
Navidad River 2,050.0
West Mustang 3,155.0
East Mustang 3,313.0
Sandy Creek 3,023.0
Pinoak Creek 5,007.0

Goldenrod Creek 2,950.0
Sutherland Branch 400.0
Arenosa Creek 10.0
Rocky Creek 33.0
Stage Stand Creek 640.0
Lunis Creek 100.0
Porters Creek 3,306.0
Total 33,534.5

Lake Texana is the only reservoir in the LRWPA. It was developed as part of the Palmetto Bend
Reclamation Project in 1968. Lake Texana had an original firm yield of 79,000 ac-ft. Of this amount,
4,500 ac-ft of water was reserved for required releases for the bays and estuaries. This brings the
available firm yield to 74,500 ac-ft.

The surface water availability for the Colorado River water rights in Region K was determined using
the Region K Cutoff Model, which is an approved, modified version of the TCEQ Colorado River
WAM. The total availability for the irrigation portion of the Garwood Irrigation Division water right is
100,000 ac-ft. Sixteen percent of the Garwood Irrigation Division is within the Lavaca Region.
Therefore, the amount of available surface water from the Colorado River for the Lavaca Region
during the DOR is 16,000 ac-ft. Because of the recent drought where LCRA sought emergency relief
from the LCRA Water Management Plan, RWPG members were more comfortable assuming a lesser
amount was physically available for supplies. The amount of existing water supplies from this source
was listed as 4,000 ac-ft in the 2016 Lavaca RWP.

3.5 Wholesale Water Providers

The only WWP in the LRWPA is the Lavaca-Navidad River Authority (LNRA), which holds rights to
the firm yield of Lake Texana. 41,840 ac-ft of this water is contracted for use by Corpus Christi and
its surrounding service area. Of this amount, 10,400 ac-ft is on an interruptible basis and can be
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recalled by LNRA for use in Jackson County. Another 30,800 ac-ft is contracted for industrial use to
Formosa Plastic Corporation, 1,032 ac-ft to Inteplast Corporation, and 594 ac-ft to Calhoun County
Navigational District, and 178 ac-ft to the City of Point Comfort. The Inteplast Corporation contract is
the only use of water from Lake Texana that is used within the LRWPA. This contract is assigned to
the Colorado-Lavaca Basin of Jackson County for manufacturing use. This contract amount exceeds
the projected manufacturing water use within the basin for the planning period. In addition to the
existing supplies from Lake Texana, LNRA is currently studying the development of water supplies to
meet an additional 10,000 ac-ft/yr of demand for an existing LNRA industrial customer located in
Region L. This demand is located outside of the LRWPA and thus there is no change in
manufacturing water demand for the LRWPA associated with this increase. The customer owns
property in both regions and is contemplating development inside the LRWPA. As additional existing
and potential customers develop plans to establish facilities within the LRWPA, LNRA will look at
options for creating additional water supplies to meet those new demands. Chapter 5 discusses the
potential water management strategies that could create additional water supplies for LNRA.

A volume of water equal to 4,500 ac-ft is set aside from the firm yield of Lake Texana for
environmental flows. Additionally, LNRA releases water from reservoir storage to meet pass through
requirements as set forth in an agreement with Texas Parks and Wildlife Department (TPWD). This
agreement stipulates freshwater release rates for bay and estuary inflows that are based on historical
mean and median monthly streamflows in the Lavaca Basin.

In addition to the firm yield rights listed above, LNRA has a total of 12,000 ac-ft/yr of interruptible
water supply from Lake Texana. The majority of this supply is contracted to the City of Corpus
Christi. Although this amount is not reliable in DOR conditions, these supplies are available for
typical conditions.

3.6 Inter-Regional Coordination

The LRWPG was made aware in previous planning cycles that water demands in neighboring regions
have caused a demand for water within the LRWPA sooner than initially expected. As such, the
LRWPG understands that continued coordination with neighboring regional water planning groups is
essential to maintaining consistency among the different regions and insuring that supplies and
management strategies are properly developed. Based on the coordination that has occurred to
date, implementation of water management strategies currently planned for Regions L and N are not
expected to impact supplies in the LRWPA.

3.7 Water Supply Allocations

Water supply allocations by WUG, county, and basin are shown in Appendix 3A. EXxisting water
supplies determined for WUGs and the wholesale water provider, LNRA, are legally and physically
available under drought of record conditions. The methodology used for allocating existing water
supplies in the 2016 Lavaca RWP involved making minor updates to the existing supply allocation
from the 2011 Lavaca RWP, based on the limited growth in the region and the limited impacts on
water supplies the recent drought has had. No shortages are projected for Jackson County or
Lavaca County. For the Lavaca Region portion of Wharton County, shortages are projected for
irrigation in the Colorado-Lavaca Basin (12,779 ac-ft/yr shortage) and Lavaca Basin (37,506 ac-ft/yr
shortage.) These projected shortages remain constant across the planning horizon.
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Sour ce Availability

11/9/2015 9:13:48 AM

REGION P
SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
GROUNDWATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
GULF COAST AQUIFER  |JACKSON COLORADO-  |FRESH 23,615 23,615 23,615 23,615 23,615 23,615
LAVACA
GULF COAST AQUIFER  |JACKSON LAVACA FRESH 41,927 41,927 41,927 41,927 41,927 41,927
GULF COAST AQUIFER  |JACKSON LAVACA- FRESH 10,844 10,844 10,844 10,844 10,844 10,844
GUADALUPE
GULF COAST AQUIFER  |LAVACA GUADALUPE |FRESH 41 4 4 41 a4 a4
GULF COAST AQUIFER  |LAVACA LAVACA FRESH 19,944 19,944 19,944 19,937 19,932 19,932
GULF COAST AQUIFER  |LAVACA LAVACA- FRESH 400 400 400 400 400 400
GUADALUPE
GULF COAST AQUIFER  |WHARTON COLORADO  |FRESH 441 441 441 441 441 441
GULF COAST AQUIFER  |WHARTON COLORADO-  |FRESH 11,549 11,549 11,549 11,549 11,549 11,549
LAVACA
GULF COAST AQUIFER  |WHARTON LAVACA FRESH 87,763 87,763 87,763 87,763 87,763 87,763
GROUNDWATER TOTAL SOURCE AVAILABILITY 196,524 196,524 196,524 196,517 196,512 196,512
REGION P
SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
TEXANA RESERVOIR LAVACA FRESH 74,500 74,500 74,500 74,500 74,500 74,500
LAKE/RESERVOIR
SURFACE WATER TOTAL SOURCE AVAILABILITY 74,500 74,500 74,500 74,500 74,500 74,500
REGION P TOTAL SOURCE AVAILABILITY 271,024 271,024 271,024 271,017 271,012 271,012
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Water User Group (WUG) Existing Water Supply

11/9/2015 9:13:06 AM

REGION P EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 2040 2050 2060 2070
JACK SON COUNTY
COLORADO-LAVACA BASIN
COUNTY-OTHER |P|GULF COAST AQUIFER | JACKSON COUNTY 229 229 229 229 229 229
MANUFACTURING [P | TEXANA LAKE/RESERVOIR 1,000 1,000 1,000 1,000 1,000 1,000
MINING P| GULF COAST AQUIFER | JACKSON COUNTY 11 11 11 11 11 11
LIVESTOCK P| GULF COAST AQUIFER | JACKSON COUNTY 228 228 228 228 228 228
IRRIGATION P| GULF COAST AQUIFER | JACKSON COUNTY 18,061 18,061 18,061 18,061 18,061 18,061
COLORADO-LAVACA BASIN TOTAL EXISTING SUPPLY 19,529 19,529 19,529 19,529 19,529 19,529
LAVACA BASIN
EDNA P| GULF COAST AQUIFER | JACKSON COUNTY 887 887 887 887 887 887
GANADO P| GULF COAST AQUIFER | JACKSON COUNTY 270 270 270 270 270 270
COUNTY-OTHER |P|GULF COAST AQUIFER | JACKSON COUNTY 421 421 421 421 421 421
MANUFACTURING | P | GULF COAST AQUIFER | JACKSON COUNTY 5 5 5 5 5 5
MINING P| GULF COAST AQUIFER | JACKSON COUNTY 40 40 40 40 40 40
LIVESTOCK P| GULF COAST AQUIFER | JACKSON COUNTY 708 708 708 708 708 708
IRRIGATION P| GULF COAST AQUIFER | JACKSON COUNTY 36,370 36,370 36,370 36,370 36,370 36,370
LAVACA BASIN TOTAL EXISTING SUPPLY 38,701 38,701 38,701 38,701 38,701 38,701
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER |P|GULF COAST AQUIFER | JACKSON COUNTY 50 50 50 50 50 50
MINING P| GULF COAST AQUIFER | JACKSON COUNTY 2 2 2 2 2 2
LIVESTOCK P| GULF COAST AQUIFER | JACKSON COUNTY 98 98 98 98 98 98
IRRIGATION P| GULF COAST AQUIFER | JACKSON COUNTY 5,370 5,370 5,370 5,370 5,370 5,370
LAVACA-GUADALUPE BASIN TOTAL EXISTING SUPPLY 5,540 5,540 5,540 5,540 5,540 5,540
JACK SON COUNTY TOTAL EXISTING SUPPLY 63,770 63,770 63,770 63,770 63,770 63,770
LAVACA COUNTY
GUADALUPE BASIN
COUNTY-OTHER |P|GULF COAST AQUIFER | LAVACA COUNTY 5 5 5 5 5 5
LIVESTOCK P| GULF COAST AQUIFER | LAVACA COUNTY 20 20 20 20 20 20
GUADALUPE BASIN TOTAL EXISTING SUPPLY 25 25 25 25 25 25
LAVACA BASIN
HALLETTSVILLE |P|GULF COAST AQUIFER |LAVACA COUNTY 606 606 606 606 606 606
MOULTON P| GULF COAST AQUIFER | LAVACA COUNTY 183 183 183 183 183 183
SHINER P| GULF COAST AQUIFER | LAVACA COUNTY 485 485 485 485 485 485
YOAKUM P| GULF COAST AQUIFER | LAVACA COUNTY 755 755 755 755 755 755
COUNTY-OTHER  |P|GULF COAST AQUIFER | LAVACA COUNTY 1,235 1,235 1,235 1,235 1,235 1,235
MANUFACTURING | P| GULF COAST AQUIFER | LAVACA COUNTY 705 705 705 705 705 705
MINING P| GULF COAST AQUIFER | LAVACA COUNTY 2,544 2,544 2,544 2,544 2,544 2,544
LIVESTOCK P| GULF COAST AQUIFER | LAVACA COUNTY 1,982 1,982 1,982 1,982 1,982 1,982
IRRIGATION P| GULF COAST AQUIFER | LAVACA COUNTY 8,357 8,357 8,357 8,357 8,357 8,357
LAVACA BASIN TOTAL EXISTING SUPPLY 16,852 16,852 16,852 16,852 16,852 16,852
LAVACA-GUADAL UPE BASIN
COUNTY-OTHER  [P|GULF COAST AQUIFER | LAVACA COUNTY 1 1 1 1 1 1
LIVESTOCK P| GULF COAST AQUIFER | LAVACA COUNTY 41 41 41 41 41 41
LAVACA-GUADAL UPE BASIN TOTAL EXISTING SUPPLY 42 42 42 42 42 42
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Water User Group (WUG) Existing Water Supply
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REGION P EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 2040 2050 2060 2070
LAVACA COUNTY TOTAL EXISTING SUPPLY 16,919 16,919 16,919 16,919 16,919 16,919
WHARTON COUNTY
COLORADO BASIN
EL CAMPO P| GULF COAST AQUIFER | WHARTON COUNTY 7 347 347 347 347 347
COUNTY-OTHER  |P|GULF COAST AQUIFER | WHARTON COUNTY 40 40 40 40 40 40
COLORADO BASIN TOTAL EXISTING SUPPLY 387 387 387 387 387 387
COLORADO-LAVACA BASIN
EL CAMPO P| GULF COAST AQUIFER | WHARTON COUNTY 2123 2,123 2,123 2,123 2,123 2,123
COUNTY-OTHER |P|GULF COAST AQUIFER | WHARTON COUNTY 192 192 192 192 192 192
MANUFACTURING | P | GULF COAST AQUIFER | WHARTON COUNTY 133 133 133 133 133 133
MINING P| GULF COAST AQUIFER | WHARTON COUNTY 7 7 7 7 7 7
LIVESTOCK P| GULF COAST AQUIFER | WHARTON COUNTY 174 174 174 174 174 174
IRRIGATION P| GULF COAST AQUIFER | WHARTON COUNTY 8,863 8,863 8,863 8,863 8,863 8,863
COLORADO-LAVACA BASIN TOTAL EXISTING SUPPLY 11,492 11,492 11,492 11,492 11,492 11,492
LAVACA BASIN
EL CAMPO P| GULF COAST AQUIFER | WHARTON COUNTY 61 61 61 61 61 61
COUNTY-OTHER  |P|GULF COAST AQUIFER | WHARTON COUNTY 535 535 535 535 535 535
MINING P| GULF COAST AQUIFER | WHARTON COUNTY 12 12 12 12 12 12
LIVESTOCK P| GULF COAST AQUIFER | WHARTON COUNTY 615 615 615 615 615 615
IRRIGATION K | COLORADO RUN-OF-RIVER 4,000 4,000 4,000 4,000 4,000 4,000
IRRIGATION P| GULF COAST AQUIFER | WHARTON COUNTY 86,540 86,540 86,540 86,540 86,540 86,540
LAVACA BASIN TOTAL EXISTING SUPPLY 91,763 91,763 91,763 91,763 91,763 91,763
WHARTON COUNTY TOTAL EXISTING SUPPLY 103,642 103,642 103,642 103,642 103,642 103,642
REGION P TOTAL EXISTING SUPPLY 184,331 184,331 184,331 184,331 184,331 184,331
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REGION P
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
GROUNDWATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
GULF COAST AQUIFER  |JACKSON COLORADO-  |FRESH 5,086 5,086 5,086 5,086 5,086 5,086
LAVACA
GULF COAST AQUIFER  |JACKSON LAVACA FRESH 3,226 3,226 3,226 3,226 3,226 3,226
GULF COAST AQUIFER  |JACKSON LAVACA- FRESH 5,304 5,304 5,304 5,304 5,304 5,304
GUADALUPE
GULF COAST AQUIFER  |LAVACA GUADALUPE |FRESH 16 16 16 16 16 16
GULF COAST AQUIFER  |LAVACA LAVACA FRESH 3,002 3,092 3,002 3,085 3,080 3,080
GULF COAST AQUIFER  |LAVACA LAVACA- FRESH 358 358 358 358 358 358
GUADALUPE
GULF COAST AQUIFER  |WHARTON COLORADO  |FRESH 48 48 48 48 48 48
GULF COAST AQUIFER  |WHARTON COLORADO-  |FRESH 0 0 0 0 0 0
LAVACA
GULF COAST AQUIFER  |WHARTON LAVACA FRESH 0 0 0 0 0 0
GROUNDWATER TOTAL SOURCE WATER BALANCE 17,130 17,130 17,130 17,123 17,118 17,118
REGION P
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
TEXANA RESERVOIR LAVACA FRESH 832 832 832 832 832 832
LAKE/RESERVOIR
SURFACE WATER TOTAL SOURCE WATER BALANCE 832 832 832 832 832 832
REGION P TOTAL SOURCE WATER BALANCE 17,962 17,962 17,962 17,955 17,950 17,950
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Chapter 4— Identification of Water Needs

This chapter describes the analysis performed to identify water user groups (WUGSs) with water
needs. In Chapter 5, water management strategies have been defined for each of the identified
future water shortages within LRWPA as required by the regional water planning process.

4.1 Identification of Water Needs

In Chapter 2, water demands were identified for all WUGs. In Chapter 3, water supplies available to
the Lavaca Regional Water Planning Area (LRWPA) were identified and allocated to WUGs and
WWPs based on current usage and contracts. Projected surpluses and shortages were determined
by matching the supplies and the demands. The WUG Needs Report in Appendix 4A lists all WUGs
within the LRWPA with shortages.

Total water demands in the LRWPA were 233,596 ac-ft/yr in the year 2020 and are projected to
decrease to 231,820 ac-ft/yr and 231,778 ac-ft/yr in years 2060 and 2070, respectively. This is
approximately 0.86 percent greater than the 2060 demand projected in the 2011 LRWPA RWP, which
was 229,854 ac-ftlyr. Total water supplies allocated to WUGSs in the region were estimated at
184,331 ac-ft/yr for all planning periods between the years 2020 and 2070.

While not identified in this regional water plan, recent activity by existing and potential future
customers of LNRA has shown that there may be new steam-electric and manufacturing demands in
the region in the near future. Currently, LNRA does not have sufficient water supplies to meet the
potential demands, and as such, would show water needs if those demands had been identified
earlier in the planning process. Chapter 5 discusses potential water management strategies that
could be developed to increase LNRA’s water supplies.

The sum of the projected shortages in the WUG Needs Report in Appendix 4A remains at 50,285
ac-ft/yr for the entire planning horizon from 2020 through 2070. As no WUGSs are currently
experiencing water shortages in LRWPA, it is assumed that the remaining demands have been made
up by additional groundwater pumpage in excess of the supply numbers presented in Chapter 3, or
with available interruptible surface water supplies. In addition, the Plan focuses on maximum rice
production during dry years, which may indicate that the current level of demand does not reach this
maximum level.

LNRA, the wholesale water provider in the region, has 0 acre-feet of projected water needs through
2070 in the 2016 Lavaca RWP. Needs data for LNRA by category of use and by county/basin is
provided in Appendix 4A in Tables 4A-1 and 4A-2. The WUGSs in Lavaca County and Jackson
County were found to experience no shortages through the year 2070. Irrigation in Wharton County
within the Colorado-Lavaca Basin and Lavaca Basin will experience shortages in the planning area
with a combined deficit 50,285 ac-ft/yr from 2020 through 2070. There are no municipal shortages
anticipated for LRWPA through the year 2070.
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WUG NEEDS REPORT

SPLIT WUG NEEDS (ACRE-FEET PER YEAR)

REGIONP *Surpluses Updated to Zero
COUNTY BASIN WUG 2020 2030 | 2040 2050 2060 | 2070
JACKSON COLORADO-LAVACA COUNTY-OTHER 0 0 0 0 0 0
JACKSON COLORADO-LAVACA IRRIGATION 0 0 0 0 0 0
JACKSON COLORADO-LAVACA LIVESTOCK 0 0 0 0 0 0
JACKSON COLORADO-LAVACA MANUFACTURING 0 0 0 0 0 0
JACKSON COLORADO-LAVACA MINING 0 0 0 0 0 0
JACKSON LAVACA COUNTY-OTHER 0 0 0 0 0 0
JACKSON LAVACA EDNA 0 0 0 0 0 0
JACKSON LAVACA GANADO 0 0 0 0 0 0
JACKSON LAVACA IRRIGATION 0 0 0 0 0 0
JACKSON LAVACA LIVESTOCK 0 0 0 0 0 0
JACKSON LAVACA MANUFACTURING 0 0 0 0 0 0
JACKSON LAVACA MINING 0 0 0 0 0 0
JACKSON LAVACA-GUADALUPE COUNTY-OTHER 0 0 0 0 0 0
JACKSON LAVACA-GUADALUPE IRRIGATION 0 0 0 0 0 0
JACKSON LAVACA-GUADALUPE LIVESTOCK 0 0 0 0 0 0
JACKSON LAVACA-GUADALUPE MINING 0 0 0 0 0 0
LAVACA GUADALUPE COUNTY-OTHER 0 0 0 0 0 0
LAVACA GUADALUPE LIVESTOCK 0 0 0 0 0 0
LAVACA LAVACA COUNTY-OTHER 0 0 0 0 0 0
LAVACA LAVACA HALLETTSVILLE 0 0 0 0 0 0
LAVACA LAVACA IRRIGATION 0 0 0 0 0 0
LAVACA LAVACA LIVESTOCK 0 0 0 0 0 0
LAVACA LAVACA MANUFACTURING 0 0 0 0 0 0
LAVACA LAVACA MINING 0 0 0 0 0 0
LAVACA LAVACA MOULTON 0 0 0 0 0 0
LAVACA LAVACA SHINER 0 0 0 0 0 0
LAVACA LAVACA YOAKUM 0 0 0 0 0 0
LAVACA LAVACA-GUADALUPE COUNTY-OTHER 0 0 0 0 0 0
LAVACA LAVACA-GUADALUPE LIVESTOCK 0 0 0 0 0 0
WHARTON COLORADO COUNTY-OTHER 0 0 0 0 0 0
WHARTON COLORADO EL CAMPO 0 0 0 0 0 0
WHARTON COLORADO-LAVACA COUNTY-OTHER 0 0 0 0 0 0
WHARTON COLORADO-LAVACA EL CAMPO 0 0 0 0 0 0
WHARTON COLORADO-LAVACA IRRIGATION 12,779 12,779 12,779 12,779 12,779 12,779
WHARTON COLORADO-LAVACA LIVESTOCK 0 0 0 0 0 0
WHARTON COLORADO-LAVACA MANUFACTURING 0 0 0 0 0 0
WHARTON COLORADO-LAVACA MINING 0 0 0 0 0 0
WHARTON LAVACA COUNTY-OTHER 0 0 0 0 0 0
WHARTON LAVACA EL CAMPO 0 0 0 0 0 0
WHARTON LAVACA IRRIGATION 37,506 37,506 37,506 37,506 37,506 37,506
WHARTON LAVACA LIVESTOCK 0 0 0 0 0 0
WHARTON LAVACA MINING 0 0 0 0 0 0
REGION P TOTAL NEEDS 50285 | 50,285 | 50285 | 50,285 | 50285 | 50,285
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Table 4A-1 Wholesale Water Provider Needs by Category of Use

Contract Demand Needs/Surplus by Planning Decade

acre-feet/year)

Region P
Wholesale
Water
Provider

Buyer
Entity
Buyer Entity Region

Buyer WUG
Category

CNS
2020

CNS
2030

CNS
2040

CNS
2050

CNS
2060

CNS
2070

LAVACA
NAVIDAD RIVER
AUTHORITY

CORPUS CHRISTI N

MUNICIPAL

LAVACA
NAVIDAD RIVER
AUTHORITY

MANUFACTURING,
CALHOUN L

MANUFACTURING

LAVACA
NAVIDAD RIVER
AUTHORITY

MANUFACTURING,
JACKSON P

MANUFACTURING

LAVACA
NAVIDAD RIVER
AUTHORITY

POINT COMFORT L

MUNICIPAL

Table 4A-2 Wholesale Water Provider Needs by County and Basin

Contract Demand Needs/Surplus by Planning
Decade (acre-feet/year)
Region P Buyer
Wholesale Entity [Buyer
Water Primary |Entity Split [Buyer Entity Split| CNS | CNS | CNS | CNS | CNS | CNS
Provider Buyer Entity Region [County Basin 2020 | 2030 | 2040 | 2050 | 2060 | 2070
LAVACA
NAVIDAD RIVER
AUTHORITY CORPUS CHRISTI N NUECES NUECES 0 0 0 0 0 0
LAVACA
NAVIDAD RIVER NUECES-RIO
AUTHORITY CORPUS CHRISTI N NUECES GRANDE 0 0 0 0 0 0
LAVACA
NAVIDAD RIVER | MANUFACTURING, COLORADO-
AUTHORITY CALHOUN L CALHOUN LAVACA 0 0 0 0 0 0
LAVACA
NAVIDAD RIVER | MANUFACTURING, LAVACA-
AUTHORITY CALHOUN L CALHOUN GUADALUPE 0 0 0 0 0 0
LAVACA
NAVIDAD RIVER | MANUFACTURING, COLORADO-
AUTHORITY JACKSON P JACKSON LAVACA 0 0 0 0 0 0
LAVACA
NAVIDAD RIVER COLORADO-
AUTHORITY POINT COMFORT L CALHOUN LAVACA 0 0 0 0 0 0
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Chapter 5 —Evaluation and Selection of
Water Management Strategies

Chapter 4 identified the WUGSs in the region with water needs. Appendix 4A lists all WUGs within
LRWPA with shortages. This chapter (Chapter 5) describes the analysis regarding the evaluation,
and selection of appropriate water management strategies for the LRWPA. Water management
strategies have been defined for each of the identified future water shortages within LRWPA as
required by the regional water planning process. Included within this chapter are:

e Description of the potentially feasible water management strategies
e Definition of the recommended and alternative water management strategies
e Allocation of selected strategies to specific WUGs

In addition to the above, this chapter has a sub-section specifically to address water conservation,
including any recommended water conservation management strategies.

5.1 Selection and Application of Water Management Strategies

In past planning cycles, the Lavaca Regional Water Planning Group (LRWPG) and their consultants
identified the existence of sufficient quantities of groundwater stored in the Gulf Coast aquifer within
the limits of the region to support short-term increases in pumping. Because of the sensitivity of
agricultural producers to the price of the water, additional attention was paid to the issue of
sustainable use to prevent the drawdown of the water table to the point that the water would be
unavailable to agriculture from a pumping cost standpoint.

In this planning cycle, groundwater availabilities were determined based upon Desired Future
Conditions (DFC) of each aquifer. This availability is known as the Modeled Available Groundwater
(MAG), and the Texas Water Development Board restricted recommended strategies to those that
use volumes of water that do not exceed the MAG. Based on this restriction, the LRWPG had to
consider new water management strategies to meet Irrigation water needs in the region.

Regions are required to consider emergency transfers of non-municipal use surface water per 31
TAC 8357.34(c). Emergency transfers of surface water are granted by the Texas Commission on
Environmental Quality on an interim basis during periods where an imminent threat to public health
and safety exists, including multi-year droughts, spikes in demands, or failure of water supply
systems where demands are unable to be met by available resources. As the regional water
planning process considers supplies and demands over decadal periods, temporary emergency
transfers of water were not considered. As all supplies allocated are considered available during
drought of record (DOR) conditions, the need for additional supplies in the water planning process are
due to unmet demands rather than temporary unavailability of supplies. If shortages are identified in
a decade within the planning period, they are met with new supplies developed in a WMS.

Currently, non-municipal users in the LRWPA rely almost entirely on groundwater, and thus there is
no infrastructure available to convey water from non-municipal users under emergency conditions.
Furthermore, all needs within the Plan are assigned to irrigated agriculture.

Regions are required to consider regional water supply facilities and providing regional management
of regional resources. However, due to the dependence of the Lavaca Region on groundwater
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supplies, regional-level supply infrastructure has not developed in the region, nor is it anticipated to
develop or be needed in the foreseeable future. WUGSs and individual agricultural irrigators
predominantly are supplied by their own wells. Municipal WUGs are unlikely to display interest in
regional water infrastructure development as they have access to adequate supplies and for a
majority of municipal WUGS, limited or no growth is projected. At the same time, irrigated agriculture
cannot financially support development of large-scale water infrastructure.

5.1.1 Potential Water Management Strategies

The potential water management strategies considered in the 2016 RWP are as follows:

Drought Management

Municipal Conservation

Irrigation Conservation

Reuse

Lane City Reservoir (Region K strategy)
Lavaca Off-Channel Reservoir

Aquifer Storage and Recovery

LNRA Desalination

Expand Use of Groundwater

Several of the strategies mentioned above were considered and evaluated for meeting Irrigation
water needs. Appendix 5A provides a table that lists which strategies are potentially feasible for
meeting the Irrigation water needs. The majority of the remaining strategies were considered and
evaluated at the request of the project sponsor. If a project sponsor wishes to be considered for
certain types of State funding, the project that the funding is requested for must be included in the
Regional and State Water Plan. The complete list and description of considered potential strategies is
included in Appendix 5B.

5.1.2 Recommended Strategies to Meet Irrigation Water Needs

A major factor considered by LRWPG when selecting management strategies to meet Irrigation water
needs is the cost of the proposed strategy. As farmers are the only users in the region with an
anticipated shortage, they would bear the costs of any water management strategy. Irrigators would
not be able to financially support strategies above a certain cost as higher rates for water would
become economically prohibitive.

5.1.2.1 Irrigation Conservation

Several methods of conservation for agriculture were considered in the 2016 Lavaca Regional Water
Plan to help meet irrigation needs. The recommended conservation measures for irrigation are
discussed more fully in the Conservation section of this chapter (Section 5.2), but include On-Farm
Conservation and Tail Water Recovery. The recommended conservation measures are focused on
Wharton County (Lavaca Basin and Colorado-Lavaca Basin), where irrigation needs have been
identified, but the LRWPG supports conservation for irrigation in the remainder of the region as well.

On-farm conservation measures include a combination of land leveling, multiple inlets, moisture
meters, and replacement of canal ditches with pipeline. These measures increase water efficiency
and reduce water loss. All measures focused on rice production, with the exception of moisture
meters, which could also be applied for rice production but focused on non-rice crops in this analysis.
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Total water savings from on-farm conservation measures is 41,338 ac-ft/yr in Wharton County for all
planning decades. These savings assume 50 percent of unimproved land will be improved with land-
leveling, multiple inlets, and irrigation pipelines, and that 25 percent of non-rice acreage will be
improved with moisture meters.

Unit costs for on-farm conservation measures are $76/ac-foot of water savings. Total construction
costs are $20.8 million, with total capital costs of $23.7 million. Annual costs are approximately $3.15
million. The TWDB Costing Tool Cost Summary is provided in Appendix 5D. The capital costs
shown are associated with the full demand reduction volume listed.

Tail water recovery is also recommended as a water management strategy. According to the Natural
Resources Conservation Service, tail water recovery is defined as a planned irrigation system in
which all facilities utilized for the collection, storage, and transportation of irrigation tail water and/or
rainfall runoff for reuse have been installed. The system allows for the capture of a portion of the
irrigation field return flows, stores them until needed, and then conveys the water from the storage
facility to a point of entry back into the irrigation system.

Total water savings from tail water recovery measures is 8,429 ac-ft/yr in Wharton County for all
planning decades. These savings assume 10 percent of unimproved land will be improved with tail
water recovery systems.

Unit costs for tail water recovery are $423/ac-foot of water savings. Total construction costs are
$22.6 million, with total capital costs of $25.8 million. Annual costs are approximately $3.56 million.
The TWDB Costing Tool Cost Summary is provided in Appendix 5D. The capital costs shown are
associated with the full demand reduction volume listed.

Environmental Impacts

Water conservation for irrigation reduces streamflow from irrigation return flows. Further discussion is
included in Section 5.2.2.3.

Impacts to Agriculture

Conservation reduces demand for irrigation water while supporting agriculture. These strategies
reduce agricultural demands by 49,767 ac-ft/yr, bringing their demands closer to the amount of
available water in the county. Costs would be the other impact. Cost savings of approximately $44
per ac-ft from reduced pumping would occur, but costs to implement the conservation measures
could be as high as $423 per ac-ft. Funding options would need to be available to farmers, or some
other economic benefit would need to exist to encourage local participation.

5.1.2.2 Lane City Reservoir (Region K strategy)

The Lane City Reservoir is a strategy for the Lower Colorado River Authority (LCRA) in Region K.
The reservoir will be off the main channel of the Colorado River, near Lane City, in Wharton County
and is expected to add 90,000 acre-feet per year to LCRA's firm water supply.

The proposed project includes construction of a 40,000 acre-foot off-channel water reservoir, a new
river outfall, a new re-lift pump station, and upgrades to the existing pump station and canal system.
The project will use existing surface water rights to increase the LCRA's overall available water

supply.

The reservoir holding capacity will be approximately 40,000 acre-feet of water at a time and could
potentially be filled, released, and refilled multiple times within a year, allowing LCRA to capture large
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periodic stream flows which are typical of the lower Colorado Basin. The enhanced operational
flexibility will assist the LCRA in optimizing both water quantity and quality for all uses, notably for
downstream customers and environmental needs.

Presently the LCRA releases Highland Lakes’ water to industrial and agricultural customers near the
coast and to fulfill environmental flow requirements. The Lane City Reservoir will lessen the need for
Highland Lakes’ releases and improve the reliability and efficiency of water for downstream uses.

The Garwood Irrigation Division has approximately 16 percent of its area in the Lavaca Region, with a
total surface water availability from the Colorado River of 16,000 AFY of the total 100,000 AFY
contracted availability for irrigation water use in Garwood. The Garwood water right is the most
senior water right in the Colorado Basin, so the water for Garwood is normally 100 percent firm. The
recent emergency curtailment measures by the LCRA have called into question the firmness of the
Garwood available water, and only 4,000 AFY was shown as an existing supply for the Lavaca
Region in Chapter 3.

Firm Yield

The Lane City Reservoir will reduce the need for emergency curtailment measures in the future and
will therefore increase the availability of water supplies under the Garwood water right. This strategy
will ensure the remaining 12,000 AFY of contracted water can be supplied during drought conditions.
The water will not come directly from the reservoir itself, but will be a combination of Colorado run-of-
river water and releases from the Highland Lakes, as needed. This water will help meet the irrigation
shortage in the Lavaca Basin of Wharton County. Additional water losses are not associated with this
strategy for Region P.

Opinion of Probable Costs

The capital cost of this strategy is applied to LCRA in Region K. The cost to the Lavaca Region is
limited to the cost to the irrigators’ to purchase and divert water under their existing contract. This
cost is estimated to be $33 per acre-foot.

Environmental Impacts

There are no anticipated environmental impacts located within the Lavaca Region. Please see the
2016 Region K Water Plan for a discussion of environmental impacts within Region K.

Impacts to Agriculture

Impacts from this strategy to agriculture in the Lavaca Region are positive, by providing a more
reliable source of water during drought conditions. This strategy can provide 12,000 ac-ft/yr of water
during drought conditions.

Impacts to Navigation

The proposed off-channel reservoir scenarios would have no impact on navigation.

5.1.3 Recommended Strategies for Wholesale Water Providers

The Lavaca-Navidad River Authority (LNRA) has existing and potential future customers that will
require additional water beyond LNRA'’s existing supplies. LNRA is currently looking at different
options for meeting those water demands. The water management strategies recommended by the
LRWPG include the Lavaca Off-Channel Reservoir, Aquifer Storage and Recovery, and Desalination.
All three are discussed in detail in this section.
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5.1.3.1 Lavaca Off-Channel Reservoir

The Lavaca-Navidad River Authority (LNRA) has considered multiple scenarios for construction of
new reservoir storage, including both on- and off-channel reservoirs. The Lavaca River Water
Supply Project Feasibility Study, completed in 2011 by Freese & Nichols, Inc., compared a variety of
these configuration options and recommended the most feasible scenarios for implementation
including either the West Off-Channel Reservoir Project or the East Off-Channel Reservoir Project
Alternative B. LNRA's Strategic Resource Management Plan (revised 2013) includes the
development of an off-channel option as the preferred approach. A summary of the strategy is
provided in this Plan. Additional details regarding the strategy scenarios can be found in the above-
mentioned Lavaca River Water Supply Project Feasibility Study.

In both cases of the West Off-Channel and East Off-Channel B Reservoirs, the minimum facility
requirements would include the storage reservoir and associated pump stations to deliver water from
the river to the 25,000 acre-foot reservoir. Diversion points and conceptual level pipeline alignments
are different in each scenario. Two pump stations are required for both off-channel alternatives,
including a Lavaca River diversion pump station to divert flows and an off-channel reservoir pump
station to deliver raw water to the existing LNRA East Delivery System pipeline.

The associated pump station would turn on when there is sufficient storage in the off-channel
reservoir and when there is sufficient depth of water covering the inlet pipe. The amount of water
pumped is limited primarily to flow conditions in the river and would likely be restricted to short-
duration, high flow events. Thus the associated river pump would be required to pump at significantly
high rates in order to capture flood flows. A diversion dam to increase the in-channel storage and
optimize pumping opportunities is also considered in the scenarios in order to increase firm yield. A
relatively small amount of in-channel storage could increase the project yield at minimal cost
compared to the cost of increasing the size of the off-channel reservoir in order to store more water.

The West Off-Channel Reservoir project includes a diversion dam structure (North Diversion Dam) on
the Lavaca River, a raw water diversion pump station on the Lavaca River, a raw water diversion
pipeline from the diversion pump station to the off-channel reservoir, the West Off-Channel Reservoir,
a raw water delivery pump station at the off-channel reservoir, and a raw water delivery pipeline from
the West Off-Channel Reservoir to the existing LNRA East Delivery System pipeline serving
customers to the south.

The East Off-Channel Reservoir Alternative B project utilizes an alternative diversion dam on the
Lavaca River referred to as the South Diversion, a raw water diversion pump station on the Lavaca
River, a raw water diversion pipeline from the diversion pump station to the off-channel reservoir, the
East Off-Channel Reservoir, a raw water delivery pump station at the off-channel reservoir, and a raw
water delivery pipeline from the East Off-Channel Reservoir to the existing LNRA East Delivery
System pipeline serving customers to the south.

The site location for the recommended version of this strategy is the East Alternative B site. Section
5.1.5.2.describes the alternative version of the strategy, where the site location is identified as the
West location.

Firm Yield

The firm yield of the Lavaca Off-Channel Reservoir project was analyzed, using an unmodified
version of the TCEQ Lavaca River WAM Run 3, to have no negative impacts to the freshwater inflows
to Lavaca Bay, as dictated by the latest TCEQ environmental flow standards, adopted August 2012.
Additions and changes to the Base Lavaca WAM to create the strategy analysis are in Appendix 5F.

The firm yield of the reservoir was determined to be approximately 16,963 acre-feet/year. This firm
yield would increase LNRA's supply as a wholesale water provider. A portion of the yield is identified
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to meet existing manufacturing water needs in Region L, Calhoun County. The remaining yield would
be available to meet potential water needs for municipal, industrial, or other water users within the
Lavaca Region, as needed. Water losses associated with evaporation from the reservoir are included
in the modeling analysis. Water losses from the transmission pipeline are considered negligible.

Opinion of Probable Costs

Costs for the construction of the off-channel reservoir scenarios are provided in the attached
Appendix. Costs assumed the more expensive East Off-Channel Alternative B, which is within
approximately 10% of the cost of the West Off-Channel scenario. The costs were taken from the
Lavaca River Water Supply Project Feasibility Study, and the costs were converted from December
2010 to September 2013. Actual costs could vary significantly due to project implementation
requirements. Construction costs were estimated to be $123.2 million, with total capital costs being
approximately $177.5 million. Annual costs were determined to be $14.7 million, with a unit cost of
$867. The TWDB Costing Tool Cost Summary is provided in Appendix 5D.

Issues and Considerations

The off-channel reservoir alternatives minimize challenges to implementation as compared to the on-
channel scenario. Water rights, land acquisition, and relocation of infrastructure are considerations in
the feasibility of this strategy. The evaluation of this strategy assumes that a new water right permit
would be obtained for the project. As such, the TCEQ-adopted, Senate Bill 3-developed
environmental flow standards, effective August 30, 2012, would need to be met in order for TCEQ to
approve the permit.

Environmental Impacts

The proposed off-channel reservoir scenarios would have substantially less impacts on valuable
habitat than the considered on-channel reservoir option. In the off-channel scenarios, some habitat
would be altered or lost as a result of temporary flooding and the area impacted would be smaller
than that of the on-channel reservoir. The impact of the proposed off-channel reservoir scenarios
appears to have minimal or no impact on threatened and endangered species.

Since the Lavaca River Water Supply Project Feasibility Study (Study), completed in 2011, the TCEQ
has adopted new environmental flow standards that apply to new or amended water rights permits.

These standards were not included as part of the 2011 Study analysis, so a re-evaluation of the
potential firm yield was completed using the new standards for the 2016 Lavaca Regional Water Plan.

The proposed location of the off-channel reservoir is such that it is downstream of all TCEQ adopted
environmental flow standard instream flow measurement points along the Lavaca River. The only
TCEQ standard that needs to be met is the Bay and Estuary Freshwater Inflow standards for the
Lavaca Bay System. The Standards are identified in the table below. Projects requiring new water
rights permits shall not cause or contribute to an impairment of the inflow regimes described below.
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Table 5-1 Bay and Estuary Freshwater Inflow Standards for the Lavaca Bay System

Spring Fall Intervening
Inflow Inflow Inflow Inflow Annual
- - - - Strategy
Regime Quantity | Quantity | Quantity Frequenc
(ah (af) (af) aueney

Subsistence 13,500 9,600 6,900 96%
Base Dry 55,080 39,168 28,152 82%
Base Average 127,980 91,080 65,412 46%
Base Wet 223,650 158,976 114,264 28%

af=acre feet

The Lavaca off-channel reservoir project was modeled so that the model incorporating the strategy
either met or exceeded the required annual strategy frequency for each seasonal period; or if the
Base Lavaca WAM did not meet the required annual strategy frequency, then the strategy model did
not decrease it further. The frequency attainment results are shown below for the Base WAM and the
Strategy WAM, respectively.

Table 5-2 Comparison of WAM Results for the Lavaca Off-Channel Reservoir

Base WAM Results

Subsistence Base Dry Base Avg Base Wet
Onset Period Count % Count % Count % Count %
Springtime 51 89% 45 79% 38 67% 25 44%
Fall 45 79% 32 56% 19 33% 16 28%
Intervening 6 mo 55 96% 52 91% 45 79% 39 68%
Lavaca OCR Results
Subsistence Base Dry Base Avg Base Wet
Onset Period Count % Count % Count % Count %
Springtime 51 89% 45 79% 37 65% 24 42%
Fall 45 79% 32 56% 19 33% 16 28%
Intervening 6 mo 55 96% 52 91% 45 79% 38 67%

As a result of developing a reservoir to capture and store flow from the river, up to 25,000 ac-ft/yr
would be diverted to storage in any given year. Additionally, the new reservoir could provide up to
1,200 acres of new waterfowl habitat.

Impacts to Agriculture

The proposed off-channel reservoir scenarios would have a marginal impact on local agricultural
activities. Siting of the project and inundation of the off-channel reservoir would remove

approximately 1,200 acres of agricultural land from production but would have minimal influence
given the large quantity of agricultural land in the area.

Impacts to Navigation

The proposed off-channel reservoir scenarios would have no impact on navigation. Any diversion
dam structure would need to consider navigation impacts.
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5.1.3.2 Aquifer Storage and Recovery

The Lavaca-Navidad River Authority (LNRA) participated with the City of Victoria, the Victoria County
Groundwater Conservation District, the Guadalupe-Blanco River Authority, and the Port of Victoria on
the Victoria Area Aquifer Storage and Recovery (ASR) Feasibility Study, prepared in 2014 by
Naismith Engineering Inc., for a study area consisting of Victoria, Jackson, and Calhoun counties.
The Jackson County portion of the study was limited to assessing potential locations and feasibility,
and did not include any modeling or cost determination efforts. Information from the feasibility study
related to location and permitting issues is included in this report. The scope of work for this strategy
also included looking at the feasibility of using overpass pits for infiltration. It was determined that this
would not be a feasible way of increasing water supply for the region and was not evaluated further.

Site Location and Conditions

The feasibility study suggested that there are numerous suitable sites for ASR in southern Jackson
County, specifically near Carancahua Bay. The site area suggested by the feasibility study was used
for costing purposes for this report. This area is in the vicinity of Highway 35 and Highway 172. The
targeted interval for ASR wells in this area is between -300 feet mean sea level (msl) and -1050 feet
msl, which intersects the Lissie and Willis formation of the Chicot aquifer and the Upper Goliad
formation of the Evangeline aquifer. For regional water planning purposes, these are all considered
part of the Gulf Coast aquifer. Sand beds are common in the area, with estimated hydraulic
conductivity ranging from 5 ft/day to 18 ft/day, depending on the formation. The estimated migration
rate from the ASR wells would be less than 2 ft/year. Fresh water is expected to occur down to
approximately -500 feet msl. Below -600 feet msl, TDS concentrations may range from 1,500 mg/l to
5,000 mgl/L.

Project Yield

The source of water for the ASR project is assumed to be the Lavaca River, downstream of Lake
Texana. A water right permit for a junior water right would need to be obtained from TCEQ. The firm
yield of the ASR project was analyzed, using an unmodified version of the TCEQ Lavaca River WAM
Run 3, to have no negative impacts to the freshwater inflows to Lavaca Bay, as dictated by the latest
TCEQ environmental flow standards, adopted August 2012. An authorized diversion of 25,000 acre-
feet/year was assumed, using a 50 MGD river intake structure and pump station to divert excess
flows from the river. Due to the nature of the strategy where excess flows are stored in the aquifer for
later use, the available diversions over the period of record were averaged to provide an annual
supply yield. The yield for this project is 14,163 acre-feet/year. Modifications to the assumptions,
such as authorized diversion and infrastructure size, could modify the resulting yield. Additions and
changes to the Base Lavaca WAM to create the strategy analysis are in Appendix 5F. 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 are estimated at less than 2 feet/year, so
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 volume.

This firm yield would increase LNRA's supply as a wholesale water provider, and would be available
to meet potential water needs for existing and future customers either within or outside of the region.

Costs
The following infrastructure was proposed.

e 50 MGD River Intake Structure and Pump Station
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e Eleven (11) 1,000 gpm Aquifer Storage and Recovery Wells and well transmission piping
e 20 MGD Water Treatment Plant

e Approximately fifteen (15) miles of raw water transmission piping and appurtenances and
seven (7) miles of treated water transmission piping and appurtenances

e Two (2) 20 MG Raw Water Storage Tanks (to handle peak flows to reduce water treatment
plant size)

A capital cost estimate was developed using the Texas Water Development Board (TWDB) Cost
Estimating Tool in September 2013 dollars. The Cost Estimating Tool was also used to determine
operating costs.

The capital cost for this strategy is primarily driven by the cost of a water treatment facility and raw
and finished water transmission mains.

In September 2013 values, the probable cost for LNRA to meet all of its planning horizon identified
water supply needs is approximately $181,928,000. This would result in a total annual cost (including
operations and maintenance of approximately $23,237,000 per year. The opinion of probable unit
cost of water is $1,641 per acre foot, or approximately $5.03 per 1,000 gallons. The TWDB Costing
Tool Cost Summary is provided in Appendix 5D.

Environmental and Other Impacts

The aquifer storage and recovery strategy will require extensive permitting to ensure it complies with
all environmental considerations. The primary regulatory agencies would be the TCEQ and the
Texana Groundwater Conservation District. ASR wells used for both recharge and recovery are
subject to permitting requirements based on the source of the water being injected and the aquifer in
which the water is stored. The primary regulatory requirements include TCEQ's administration of
underground injection of water and surface water diversion permitting; and the regulation of recharge
and recovery of water by the GCD.

The proposed location of the assumed diversion point is such that it is downstream of all TCEQ
adopted environmental flow standard instream flow measurement points along the Lavaca River. The
only TCEQ standard that needs to be met is the Bay and Estuary Freshwater Inflow standards for the
Lavaca Bay System. The Standards are identified earlier in Table 5-1. Projects requiring new water
rights permits shall not cause or contribute to an impairment of the inflow regimes described below.

The LNRA ASR project was modeled so that the model incorporating the strategy either met or
exceeded the required annual strategy frequency for each seasonal period; or if the Base Lavaca
WAM did not meet the required annual strategy frequency, then the strategy model did not decrease
it further. The frequency attainment results are shown below for the Base WAM and the Strategy
WAM, respectively.
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Table 5-3 Comparison of WAM Results for LNRA Aquifer Storage and Recovery
Base WAM Results

Subsistence Base Dry Base Avg Base Wet
Onset Period Count % Count % Count % Count %
Springtime 51 89% 45 79% 38 67% 25 44%
Fall 45 79% 32 56% 19 33% 16 28%
Intervening 6 mo 55 96% 52 91% 45 79% 39 68%
LNRA ASR Strategy
Subsistence Base Dry Base Avg Base Wet
Onset Period Count % Count % Count % Count %
Springtime 51 89% 45 79% 36 63% 24 42%
Fall 45 79% 32 56% 19 33% 16 28%
Intervening 6 mo 55 96% 50 88% 45 79% 38 67%

As described, this project could remove up to 25,000 ac-ft/yr of streamflow from the Lavaca River.
Impacts to Agriculture

The proposed off-channel reservoir scenarios would have a negligible impact on local agricultural
activities. Siting of the project would remove approximately 130 acres of total agricultural land from
production but would have negligible influence given the large quantity of agricultural land in the area.

5.1.3.3 LNRA Desalination

The Lavaca-Navidad River Authority (LNRA) has been evaluating water supply sources to provide
raw water to industry and other possible raw water and potable water users along FM 1593 from
Lolita to Point Comfort. Given the largest single raw water user in the area, Formosa Plastics, show
future demands totaling 10,000 acre-feet per year, LNRA engaged NRS Engineers to develop water
supply strategies for these sources. A preliminary engineering feasibility study was prepared for
LNRA by NRS Engineers in January 2013. Water supply sources identified include brackish
groundwater and brackish surface water from the Lavaca River just downstream of Lake Texana.

Site Location and Conditions

At a November 2012 Board Meeting, NRS Engineers presented three (3) options of site locations.
Two (2) options were based on desalination of the brackish groundwater supply in the vicinity of the
Formosa Plastics owned property and one (1) option was based on desalination of a combination of
brackish groundwater and surface water located on LNRA property just south of Lake Texana. The
options evaluated used a variety of water supply volumes due to the uncertainty of the development
and production of brackish groundwater in Jackson County and unknown quantity of brackish surface
water that would be available.

For the 2016 Regional Water Plan, the desalination strategy using the combination of brackish
groundwater and brackish surface water will be evaluated. Available groundwater under the MAG
and additional brackish surface water volumes will be used for sizing potential water supply
strategies. Based on these criteria, the LNRA Desalination strategy will consist of:

. Obtain a groundwater pumping contract with the Texana Groundwater Conservation
District (TGCD), construction of groundwater wells, a desalination plant, raw and
finished water transmission lines, and a concentrate disposal line. In addition, a
microfiltration treatment train would be included for treatment of brackish surface
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water, construction of a river intake works, river pump station, east drain reservoir,
and sludge lagoon.

Project Yield

The largest landowner controlling the largest contiguous parcel of property in the study area is
Formosa Plastics. The property is located in the Lavaca Basin in Jackson County. For groundwater,
after accounting for existing supplies being used, the available yield for groundwater in this basin is
approximately 3,226 acre-feet/year (2.8 MGD Average) for all planning decades. This groundwater
yield value was used for this analysis in place of the estimated groundwater yields proposed by NRS
Engineers. For surface water, the available yield was estimated to be equivalent to the proposed
groundwater yield of approximately 3,226 acre-feet/year (2.8 MGD Average) for all planning decades.
This volume of water was verified as available using an unmodified version of the TCEQ Lavaca
River WAM Run 3 while meeting SB3 environmental flow requirements. This surface water yield was
used for this analysis in place of the estimated surface water yields proposed by NRS Engineers as
there was a variety of yield options but additional information is required to determine water rights.
Total yield for this strategy is estimated to be 6,452 acre-feet/year (5.6 MGD Average) for all planning
decades. This yield volume allows for an approximate 10% water loss, due to concentrate disposal.
If additional groundwater or surface water is available, yield would increase.

Costs

The infrastructure required for this strategy was determined by NRS Engineers as presented at the
November 2012 LNRA Board Meeting. The quantity and sizing of the infrastructure was modified to
match the groundwater and surface water yield projected for the Lavaca Basin in Jackson County.
The following infrastructure was proposed.

. River Intake and Pump Station

. Three (3) 1,000 gpm Water Supply Wells and well piping

. 5.8 MGD Average (11.5 MGD Peak) Brackish Desalination Water Treatment Plant
(RO for Groundwater and MF for Surface Water)

. Approximately 2 miles of well field transmission piping

. Approximately 1.5 miles of transmission piping and appurtenances

. Approximately 1.5 miles of concentrate discharge piping and appurtenances

. Finished Water Pump Station

. Concentrate Pump Station

. One (1) ground storage tank for finished water

A capital cost estimate was provided by NRS Engineers as part of their presentation. However, the

cost estimate was for larger infrastructure than what was sized based on available yield. In order to

provide a comparable cost consistent with other strategies in this report, costs were developed using
the Texas Water Development Board (TWDB) Cost Estimating Tool in September 2013 dollars. The
Cost Estimating Tool was also used to determine operating costs.

The capital cost for this strategy is primarily driven by the cost of a water treatment facility and the
well field. In September 2013 values, the probable capital cost for LNRA to meet all of its planning
horizon identified water supply needs is approximately $44.2 million. This would result in a total
annual cost (including operations and maintenance of approximately $8,833,000 per year. The
opinion of probable unit cost of water is $1,369 per acre-foot. If larger amounts of groundwater or
surface water are available, unit costs would decrease.
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Environmental and Other Impacts

The LNRA desalination strategy will require extensive permitting to ensure it complies with all
environmental considerations. The primary regulatory agencies would be the TCEQ and the Texana
Groundwater Conservation District. Brackish groundwater wells are subject to permitting
requirements. The primary regulatory requirements include TCEQ'’s administration of surface water
diversion permitting; and the regulation of pumping of groundwater by the GCD.

The advantage of this strategy is dependent on the status of the sustainable yield of the aquifer.
Having a groundwater withdrawal rate higher than the recharge rate will create water shortages in the
future as well as affect the groundwater sustainability. This proposed well field would be within the
Texana Groundwater Conservation District and the groundwater use could be limited to an amount
that can be replenished on an annual basis. LNRA customers are currently surface water users, so
the increased use from groundwater would increase return flows to the streams. A discharge permit
would be required for disposing the brine in Lavaca Bay.

Permitting would also be required to pump brackish surface water from the tidal stream of the
Navidad River. Capturing surface water that spills over the Palmetto Dam would be subject to the
TCEQ SB3 environmental flow standards for bay and estuary inflows. It has been determined that
the yield used in this evaluation would be available while meeting or exceeding the SB3 bay and
estuary requirements. The LRWPG acknowledges the importance of pulse flows reaching Lavaca
Bay, and that capturing pulse flow volumes that otherwise would have made it to Lavaca Bay may
have some impact on salinity levels. Further evaluation would still be needed to determine these
types of effects on bay and estuary releases.

Impacts to Agriculture

There should be no impacts to agriculture from this strategy.

5.1.4 Recommended Strategies for Municipalities

The municipalities in the region have no identified water needs, as all of their projected water
demands are met. Even so, the LRWPG is recommending drought management, municipal
conservation, and reuse as water management strategies in the 2016 Regional Water Plan.

5.1.4.1 Drought Management

The LCRWPG is recommending Drought Management as a water management strategy for all
municipalities with a Drought Contingency Plan, regardless of water needs. The purpose for
recommending drought management is to encourage municipalities to maintain and implement their
Drought Contingency Plans during times of reduced water availability, as well as to prepare for
potential emergency situations that may occur. Chapter 7 discusses drought response for the region
in more detail.

Drought management was evaluated by considering each municipality’s Drought Contingency Plan,
including drought triggers and responses, and projected water demands. Demand reductions were
considered individually with respect to the type of trigger, and how often that trigger might be
reached. The following table shows the potential demand reductions for each municipality:
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Table 5-4 Drought Management Water Demand Reductions

Demand Demand Demand Demand Demand Demand
Reduction Reduction Reduction Reduction Reduction Reduction

WUG COUNTY BASIN (AFY) (AFY) (AFY) (AFY) (AFY) (AFY)

2020 2030 2040 2050 2060 2070
EDNA JACKSON LAVACA 33 33 33 33 33 33
GANADO JACKSON LAVACA 54 54 53 53 53 54
HALLETTSVILLE |LAVACA LAVACA 46 45 44 44 43 43
MOULTON LAVACA LAVACA 37 36 35 35 35 35
SHINER LAVACA LAVACA 49 48 47 46 46 46
YOAKUM LAVACA LAVACA 19 18 18 18 15 15
EL CAMPO WHARTON COLORADO 12 12 12 13 13 13
EL CAMPO WHARTON COLORADO-LAVACA 72 73 75 76 78 80
EL CAMPO WHARTON LAVACA 2 2 2 2 2 2

The costs considered for implementing drought management focused on effort for public outreach
and enforcement. No capital costs were assumed, and unit costs were estimated at $100/acre-foot.

No environmental impacts are anticipated from municipalities implementing their Drought
Contingency Plans. No impacts to agriculture are anticipated, either. Water loss is not associated
with drought management.

5.1.4.2 Municipal Conservation

The LRWPG feels it is important to recommend municipal conservation as a water management
strategy to encourage conservation in the region, and to aid municipalities in obtaining funding to
perform conservation measures such as leak detection and repair, and installing Smart meters.

A methodology was developed to determine the anticipated municipal water conservation savings for

the WUGSs within the LCRWPA. First, WUGs were required to meet the following criteria to be
chosen for conservation measures:

e Be a municipal WUG.

e Have a year 2020 per capita water usage of greater than 140 gpcd indicating a potential for
savings through conservation.

Conservation was considered, regardless of whether a municipality had a water need.
Per capita water demands were determined from the measured or projected population and water
demands for each WUG during each decade. The following methodology was used in calculating
water demand reductions:
. If the 2020 GPCD is greater than 140
- 5% GPCD reduction per decade until 140 GPCD is reached.
. If the 2020 GPCD is less than 140
- No conservation considered
This method follows the recommendation of a 0.5 percent per year reduction in per capita water

demand until the target demand of 140 gpcd was reached, as proposed by WCITF. Conservation
was applied immediately in 2020.
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The new per capita usage for each decade was then used along with the WUG population to
determine the new water demands for each decade. These values were subtracted from the original
water demands to determine the amount of water conserved in each decade.

This strategy is recommended using the criteria above, with the potential demand reductions as
shown in the table below.

Table 5-5 Municipal Conservation Water Demand Reductions

Demand Demand Demand | Demand | Demand | Demand
WUG COUNTY BASIN Reduction | Reduction |Reduction| Reduction | Reduction | Reduction

(AFY) (AFY) (AFY) (AFY) (AFY) (AFY)

2020 2030 2040 2050 2060 2070
HALLETTSVILLE |LAVACA LAVACA 31 49 66 89 111 134
MOULTON LAVACA LAVACA 9 13 18 25 31 38
SHINER LAVACA LAVACA 23 37 49 65 86 104
YOAKUM LAVACA LAVACA 37 54 74 95 33 62
EL CAMPO WHARTON COLORADO 15 23 34 46 47 48
EL CAMPO WHARTON COLORADO-LAVACA 91 143 197 279 273 280
EL CAMPO WHARTON LAVACA 3 4 6 8 9 8

Costs were calculated to include a variety of conservation measures. The Texas Water Development
Board (TWDB) Cost Estimating Tool methodology was used to determine project costs, annual costs,
and unit costs, once the capital costs were developed. The unit cost is presented as an average, with
some conservation measures being more expensive and some being less.

Capital costing efforts focused on smart meters and leak detection and repair, but were meant to
encompass other types of capital-cost associated conservation measures as well. Costs for the leak
detection and repair portion of the capital costs were estimated using information from City of Austin
on their current expenditures for water line replacements, and applied proportionally to the
municipalities in the Lavaca Region by comparing populations. Smart meters were assumed a cost
of $100 per home, with the assumption that 50 percent of homes would implement this strategy in the
first decade. Non-capital cost conservation measures were included in the total costs at an average
of $250/acre-foot of water savings. The following table provides the estimated capital, project,
annual, and unit costs for the applicable municipalities. The capital costs shown can provide the full
demand reduction volumes listed.

Table 5-6 Municipal Conservation Costs

WUG COUNTY BASIN Capital Cost | Project Cost [Annual Cost | Unit Cost

$ $ $ $
HALLETTSVILLE |LAVACA LAVACA $62,313 $62,313 $10,356 $334
MOULTON LAVACA LAVACA $20,750 $20,750 $3,198 $355
SHINER LAVACA LAVACA $50,357 $50,357 $7,876 $342
YOAKUM LAVACA LAVACA $85,984 $85,984 $13,193 $357
EL CAMPO WHARTON MULTIPLE $243,652 $243,652 $37,804 $347

Many of the non-capital cost measures include, but are not limited to, drought tolerant landscape,
smart water meters, public education and outreach including school programs, rebate and incentive
programs, local ordinances that increase water efficiency by customers, support of legislation that
increases water efficiency in plumbing products and appliances at both the State and Federal level,
increased water efficiency in utility operations, and conservation-oriented rate structures. The
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Lavaca Region encourages the TWDB to provide funding for all types of conservation measures for
WUGs and wholesale water providers within the region and around the state.

Environmental and other impacts, including agricultural, are expected to be negligible.
5.1.4.3 Reuse

The City of EI Campo is currently planning to produce a Type 1 wastewater effluent that could be
used by the City or sold to potential customers. As such, they requested to have their reuse project
as a recommended water management strategy in the 2016 Lavaca Regional Water Plan.

The City of EI Campo currently produces one million gallons per day (1 MGD) of treated wastewater
effluent that is discharged to the Tres Palacios Creek. The proposed yield from the strategy is

0.5 MGD or 560 acre-feet/year, beginning in 2020. Water losses are assumed to be negligible.
Currently, the City has no identified users of the effluent, but is moving forward with installing a sand
filtration system.

For costing purposes, the sand filtration system and five miles of 8” transmission pipeline were
assumed. Costs were developed using the Texas Water Development Board (TWDB) Cost
Estimating Tool in September 2013 dollars. Capital costs were calculated to be approximately
$4.7 million. Annual costs were calculated at $502,000 per year, for a unit cost of $896/acre-foot.

Water that is currently discharged into streams in the basin would be consumed instead, by a volume
of up to 560 ac-ft/yr. In addition, if effluent is used for agricultural purpose, it would start with higher
dissolved solids levels than either groundwater or surface water in the area. Agricultural use would
further increase dissolved solids levels. Agricultural demands would continue to be met, with
associated discharges to the watercourses of agricultural return flows.

Stress on the groundwater in the area would be reduced. However, return flows to the streams in the
area would also be reduced and dissolved solids concentrations would increase slightly. The overall
effect would be minimal because of the limited amount of effluent available, although during drought,
return flows can at times be the only flows in the creeks.

If water is used for irrigation purposes, it would provide up to an additional 560 ac-ft/yr of water
supply, and as noted previously, provides for wildlife habitat as well. If it is used for municipal or
manufacturing purposes, it would have no impact on agriculture.

5.1.5 Alternative Strategies

The LRWPG has included an alternative strategy in the 2016 Lavaca Regional Water Plan for
additional use of groundwater for irrigation, as well as an alternative strategy version of the Lavaca
Off-Channel Reservoir project for LNRA that assumes a different location.

5.15.1 Expand Use of Groundwater

The majority of water demands in the Lavaca Regional Water Planning Area (Lavaca Region) are
provided by groundwater supplies, notably from the Gulf Coast Aquifer. Groundwater in the region is
pumped for domestic, agricultural, municipal, and industrial purposes. In previous Lavaca Regional
Water Plans (through 2011), “conjunctive use of groundwater” was identified as the only economically
viable water management strategy to meet shortages within the Region. However new requirements
for the current planning cycle stipulate that regions are prohibited from utilizing conjunctive use,
overdrafting, or any groundwater strategy that would utilize more groundwater than is calculated as
available.

5-15



Chapter 5 —Evaluation and Selection of
Water Management Strategies November 2015

For the 2016 Regional Plans, groundwater availability is limited to the Modeled Available
Groundwater (MAG) Volumes as calculated based on the Desired Future Conditions (DFCs) as
established by the Groundwater Management Area (GMA) process. The Lavaca Region is within
GMA 15. The Groundwater Conservation Districts (GCD) within GMA 15 worked together to
determine the DFC for the Central Gulf Coast Aquifer. The DFC was adopted on July 14, 2010 and
states that no more than 12 feet of average drawdown can occur by 2060 relative to 1999 conditions.

This strategy proposes to use additional groundwater during drier years only, beginning in 2020, to
meet irrigation needs in Wharton County (12,779 acre-feet a year in the Colorado-Lavaca Basin and
37,506 acre-feet a year in the Lavaca Basin.) Water losses are assumed to be negligible.

Cost

A unit cost of $44 per acre-foot was calculated as the additional pumping cost for estimated additional
drawdown due to overdrafting. No capital costs were assumed. As an additional cost for pumping
water would be experienced by all groundwater users in the LRWPA, the unit cost was multiplied over
the demand for the entire region and then divided over the total amount of irrigation shortages to
determine this value. Only a portion of this cost would be paid by the irrigators experiencing the
shortage. This cost would only be assessed when needed. It is further assumed that surface water
would be used when available and the aquifer would recover between droughts.

Environmental Impacts

The continued use of current levels of irrigation water would have the environmental benefit of
ensuring that current or near-current volumes of agricultural return flows will continue to be
discharged to the streams in the region. There are no springs so diminished springflow from reduced
aquifer levels is not a concern. Thus, this strategy would have negligible impacts on current
streamflow levels. If increased use continues over a long period of time, there is a potential for land
subsidence with attendant environmental effects. This is an alternative strategy that is not currently
recommended. It could only become a recommended strategy if the MAG restrictions placed on the
aquifer were modified, or the rules for regional water planning were changed.

Impacts on other Water Resources of the State

The Gulf Coast Aquifer underlying Wharton County has a sufficient amount of water in storage to
meet short term demands in drought-of-record conditions, so the localized impacts of increased use
would be unlikely to impact other water resources of the state. However, in a widespread drought,
the adjacent regions are likely to be increasing groundwater use as well, with some potential for
additional drawdown. Additionally, prolonged drought-level use within the LRWPA portion of Wharton
County could create increased drawdowns in adjacent counties and regions

Impacts on Threats to Agriculture and other Natural Resources of the State

Availability of water for irrigation purposes reduces the threats to agriculture, by providing an
additional supply of 50,285 ac-ft/yr. Additionally, wildlife habitat will benefit from sustained return
flows in drought.

5.1.5.2 Lavaca Off-Channel Reservoir Alternative Site

An alternative version of this strategy (see Section 5.1.3.1 for a description of the Recommended
version) identifies the West location for the project site rather than the East Alternative B site. See
the Lavaca River Water Supply Project Feasibility Study, completed in 2011 by Freese & Nichols,
Inc., for additional details. Costs and impacts of the alternative strategy are as described in Section
5.1.3.1.
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5.1.6 Strategies Considered, but Not Recommended
These strategies were evaluated and considered by the LRWPG, but ultimately not recommended.
5.1.6.1 Drought Management for Irrigation

Drought management was considered as a strategy to meet irrigation water needs in Wharton
County. The strategy’s assumption was that 75% of rice producers would not produce a second, or
ratoon, crop during a drought year. Water savings from this strategy were calculated to be

23,295 acre-feet/year for Wharton County.

The costs associated with the strategy were $286 per acre-foot, based on an updated version of the
socioeconomic analysis of unmet needs that was included in the 2011 Lavaca Regional Water Plan.
This cost was used due to the fact that a second crop is an important part of the local economy, and
not being able to grow one is essentially the same as not meeting water needs.

Due to the negative economic impacts to agriculture, the LRWPG decided not to recommend drought
management as a strategy in the 2016 Lavaca Regional Water Plan.

5.1.6.2 Conservation (Sprinkler Irrigation)

Conversion from field flooding to Low-Energy Precision Application (LEPA) sprinkler irrigation for rice
farming was considered as a conservation strategy for meeting irrigation needs. The assumptions
included that 10 percent of current acreage would be modified with a conservative water savings of
0.5 acre-feet per acre. The water savings yield determined for Wharton County from this strategy
was 2,618 acre-feet/year.

Costs for the strategy were assumed using a study performed for Region A on water management
strategies for reducing irrigation demands. The cost for converting to sprinkler irrigation, updated to
September 2013 dollars, was $310 per acre modified. Project costs, annual costs, and unit costs
were determined using the TWDB Cost Estimating Tool. Unit costs were calculated to be $94 per
acre-foot of water savings.

The LRWPG determined not to recommend this particular strategy due to the expectation that the
strategy was unlikely to be implemented within the region.

5.1.6.3 Conservation (Crop Conversion)

Conversion from rice farming to a less water-intensive crop was considered as a conservation
strategy for meeting irrigation needs. The assumptions were that 2,000 acres of rice would be
converted to milo (for costing purposes), with a water savings of 3.5 acre-feet per acre. Total water
savings estimated for Wharton County from this strategy was 7,000 acre-feet/year.

Costs for this strategy looked at economic data from the Texas A&M AgriLife Extension Service and
compared direct and indirect costs of each crop and equipment needs for making a change. Costs
for lower revenues were also accounted for. A unit cost of $61 per acre-foot of water savings was
determined.

The LRWPG determined not to recommend this particular strategy due to the expectation that the
strategy was unlikely to be implemented within the region without economic benefit to the farmer.

5-17



Chapter 5 —Evaluation and Selection of
Water Management Strategies November 2015

5.1.7 Strategy Allocation

The recommended management strategies to meet irrigation water needs were applied to meet the
irrigation shortages in the Colorado-Lavaca Basin and Lavaca Basin in Wharton County. This is
shown in Appendix 5C.

5.2 Water Conservation

The 2016 Lavaca Regional Water Plan is required to have a subsection of Chapter 5 that discusses
all of the recommended conservation strategies. Conservation is recommended as a water
management strategy for Irrigation in Wharton County, and for several municipalities in the region.
The LRWPG recognizes the need for financial assistance in rural and agricultural areas for
implementing conservation requiring infrastructure improvements.

5.2.1 Municipal Conservation

With no projected water needs, there is not a large incentive for municipalities in the region to
implement conservation. That being said, deteriorating infrastructure can have high rates of water
loss. Water loss is discussed further in Chapter 1. The LRWPG encourages municipalities to follow
their Water Conservation Plans. Templates for developing Water Conservation Plans can be found
on the TCEQ website at https://www.tceq.texas.gov/permitting/water_rights/conserve.html/#plans.
Conservation is recommended as a strategy for several municipalities in the region, with the potential
demand reductions as shown in the table below.

Table 5-7 Municipal Conservation Water Demand Reductions (Conservation Section)

Demand Demand Demand | Demand | Demand | Demand
WUG COUNTY BASIN Reduction | Reduction |Reduction| Reduction | Reduction | Reduction

(AFY) (AFY) (AFY) (AFY) (AFY) (AFY)

2020 2030 2040 2050 2060 2070
HALLETTSVILLE |LAVACA LAVACA 31 49 66 89 111 134
MOULTON LAVACA LAVACA 9 13 18 25 31 38
SHINER LAVACA LAVACA 23 37 49 65 86 104
YOAKUM LAVACA LAVACA 37 54 74 95 33 62
EL CAMPO WHARTON COLORADO 15 23 34 46 47 48
EL CAMPO WHARTON COLORADO-LAVACA 91 143 197 279 273 280
EL CAMPO WHARTON LAVACA 3 4 6 8 9 8

Costs were calculated to include a variety of conservation measures. The Texas Water Development
Board (TWDB) Cost Estimating Tool methodology was used to determine project costs, annual costs,
and unit costs, once the capital costs were developed. The unit cost is presented as an average, with
some conservation measures being more expensive and some being less.

Capital costing efforts focused on smart meters and leak detection and repair, but were meant to
encompass other types of capital-cost associated conservation measures as well. Costs for the leak
detection and repair portion of the capital costs were estimated using information from City of Austin
on their current expenditures for water line replacements, and applied proportionally to the
municipalities in the Lavaca Region by comparing populations. Smart meters were assumed a cost
of $100 per home, with the assumption that 50 percent of homes would implement this strategy in the
first decade. Non-capital cost conservation measures were included in the total costs at an average
of $250/acre-foot of water savings. The following table provides the estimated capital, project,
annual, and unit costs for the applicable municipalities. The capital costs shown can provide the full
demand reduction volumes listed.
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Table 5-8 Municipal Conservation Costs (Conservation Section)

WUG COUNTY BASIN Capital Cost | Project Cost [Annual Cost | Unit Cost

$ $ $ $
HALLETTSVILLE |LAVACA LAVACA $62,313 $62,313 $10,356 $334
MOULTON LAVACA LAVACA $20,750 $20,750 $3,198 $355
SHINER LAVACA LAVACA $50,357 $50,357 $7,876 $342
YOAKUM LAVACA LAVACA $85,984 $85,984 $13,193 $357
EL CAMPO WHARTON MULTIPLE $243,652 $243,652 $37,804 $347

Many of the non-capital cost measures include, but are not limited to, drought tolerant landscape,
smart water meters, public education and outreach including school programs, rebate and incentive
programs, local ordinances that increase water efficiency by customers, support of legislation that
increases water efficiency in plumbing products and appliances at both the State and Federal level,
increased water efficiency in utility operations, and conservation-oriented rate structures. The
Lavaca Region encourages the TWDB to provide funding for all types of conservation measures for
WUGSs and wholesale water providers within the region and around the state.

Environmental and other impacts are expected to be negligible.
5.2.2 Irrigation Conservation

Conservation is recommended as a water management strategy to meet irrigation water needs in
Wharton County. There are some issues with irrigation conservation in the region that have been
discussed in previous regional water plans. On the agricultural side, conservation savings would not
result in a reduction of capital expenditures but a forced expenditure of funding to garner any savings.
As noted previously by several of the group members, there is a finite upper limit to the amount of
money that can be spent to conserve agricultural water and still be supported by on-farm income.

As noted in the 2006 RWP, increased conservation in agricultural irrigation would have a potentially
negative impact on streamflows in the area. During dry months, return flows from agricultural
operations represent nearly all of the streamflow seen in the region. Therefore, additional
conservation during these times could have adverse effects on wildlife habitat. The more efficient
usage of available supply may reduce habitat if canals with current plant growth and wildlife
harborage are converted to pipelines, or are lined to reduce seepage and plant growth. Impacts are
discussed further in Sections 5.2.2.3 and 5.2.2.4.

Additionally, the high cost of conservation and the lack of funds to pay for it make large scale
conservation projects unlikely. Programs such as the Environmental Quality Incentive Program
(EQIP) have made the costs of improvements more reasonable for farmers with some success.
However, the way in which agricultural operations in LRWPA are managed prevent such programs
from having substantial effects. A large portion of the irrigated acreage within LRWPA is farmed by
tenant farmers who have only year-to-year leases. These farmers have a limited incentive for
investing in conservation measures without financial backing from the owner of the property. This is
discussed in greater detail in the Agricultural Water Demands Analysis developed as part of the 2011
Regional Water Planning Process.

5.2.2.1 On-Farm Conservation

On-farm conservation measures include a combination of land leveling, multiple inlets, moisture
meters, and replacement of canal ditches with pipeline. These measures increase water efficiency
and reduce water loss. All measures focused on rice production, with the exception of moisture
meters, which could also be applied for rice production but focused on non-rice crops in this analysis.
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Total water savings from on-farm conservation measures is 41,338 ac-ft/yr in Wharton County for all
planning decades. These savings assume 50 percent of unimproved land will be improved with land-
leveling, multiple inlets, and irrigation pipelines, and that 25 percent of non-rice acreage will be
improved with moisture meters. For land with combined multiple inlets and land leveling with
approximately 50% of rice acreage ratoon cropped, conservation savings would be 1.23 acre-feet per
acre. For conversion from canal ditch to irrigation pipeline, the assumed conservation savings from
Region H report by James Stansel "Potential Rice Irrigation Conservation Measures" was used for a
water savings of 38 acre-feet per ditch mile. An assumed length of pipeline per acre of field of 25 feet
was used, as recommended by L. G. Raun, Jr. Moisture meters were assumed to provide a water
savings of 25 percent.

Unit costs for on-farm conservation measures are $76/ac-foot of water savings. Total capital costs
are $23.7 million. Annual costs are approximately $3.15 million. The TWDB Costing Tool Cost
Summary is provided in Appendix 5D. The capital costs shown are associated with the full demand
reduction volume listed.

Local information on current agricultural water conservation practices was provided by Dennis Mueck
(USDA-NRCS, Ronald Gertson (Coastal Bend Groundwater Conservation District), and Glen
Minzenmeyer (USDA-NRCS) for the 2011 Regional Water Plan, and costs were updated to September
2013 dollars. Table 5-9 lists a summary of current local conservation costs. In general, costs without
grant funding or low-interest loans are prohibitive to implementation.

Table 5-9
Estimated Unit Cost of
Agricultural Conservation Improvements

Improvement Cost

Improvement per Acre
Land Leveling $445
Multiple Inlets $85

Reduced Levee .
Minimal

Interval

Irrigation Pipeline $200

5.2.2.2 Tail Water Recovery

Tail water recovery is also recommended as a water management strategy. According to the Natural
Resources Conservation Service, tail water recovery is defined as a planned irrigation system in
which all facilities utilized for the collection, storage, and transportation of irrigation tail water and/or
rainfall runoff for reuse have been installed. The system allows for the capture of a portion of the
irrigation field return flows, stores them until needed, and then conveys the water from the storage
facility to a point of entry back into the irrigation system.

Total water savings from tail water recovery measures is 8,429 ac-ft/yr in Wharton County for all
planning decades. These savings assume 10 percent of unimproved land will be improved with tail
water recovery systems.

Unit costs for tail water recovery are $423/ac-foot of water savings. The costs were determined using
the LCRA Water Supply for Agriculture report, taking the report’s 2010 construction costs, converting
to the amount of acreage for the Lavaca Region, and then updating to September 2013 dollars. Total
capital costs are $25.8 million. Annual costs are approximately $3.56 million. The TWDB Costing
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Tool Cost Summary is provided in Appendix 5D. The capital costs shown are associated with the full
demand reduction volume listed.

5.2.2.3 Extent and Timing of Flows from Rice Culture

As part of the 2006 RWP development process, telephone interviews were conducted with L. G.
Raun, Jr., representing primarily groundwater rice irrigation, and Ronald Gertson, representing
primarily surface water rice irrigation. These two individuals were chosen based on their experience
and knowledge of overall farming practices in the area as well as the fact that they both currently
serve on RWPG boards. Estimated flows were remarkably similar. Both individuals indicated that
water is used in the early spring, approximately in February, to flush the fields. This water is to
provide a suitable environment for the seeds to be planted and to prevent weeds from getting a head
start in the fields. Both individuals estimated approximately 1.5 inches per flush and two flushes as
being needed to properly prepare the seedbed. This represents the amount of water that will be seen
as runoff from the fields as the water drains off the fields prior to planting.

The next increment of return flow occurs during the harvest. The rice fields are drained just prior to
the harvest, and whatever water remains is discharged during that time. Both individuals estimated
that 90 percent of the fields are drained in July and that the amount of water drained varies between 3
and 4 in/ac. The fields are kept flooded right up to the time of harvest to keep red rice from getting a
foothold in the area and reducing the quality of the harvest.

The rice plants that are used for the ratoon crop are already in the field, so there is less need to flush
and more need to just flood the fields to maintain the proper weed control. The final increment of
water from the fields to the streams is the draining of the fields for the harvest