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October 2020 Abbreviations and Conversions
AbI iati Used in the R I

Ac-ftlyr Acre-feet per year

CBGCD Coastal Bend Groundwater Conservation District
DB22 TWDB Database containing RWP Data
DCP Drought Contingency Plan

DOR Drought of Record

GAM Groundwater Availability Model

GCD Groundwater Conservation District
GMA Groundwater Management Area

GPCD Gallons Per Capita Daily

LNRA Lavaca-Navidad River Authority
LRWPA Lavaca Regional Water Planning Area
LRWPG Lavaca Regional Water Planning Group
MAG Modeled Available Groundwater

MGD Million gallons per day

MWP Major Water Provider

nPF Not Potentially Feasible

PF Potentially Feasible

ROR Run of River

RWP Regional Water Plan

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

USS Unique Stream Segment

WAM Water Availability Model

WCP Water Conservation Plan

WMS Water Management Strategy

WuUG 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 2021 Regional Water Planning process continues the planning process set forth by the 2016
Regional Water Plans (RWPs) for the State of Texas. Beginning in 2016, the 2021 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 March 3, 2020. Following a comment
period from state agencies and the general public, these plans were finalized and adopted by
November 5, 2020, to be combined into the 2022 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
DB22.

Data provided by the TWDB in DB22 Reports are included in Appendix ES.A through ES.Y.

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 EI 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 and 2B — Non-Population Related Water Demand Projections
and Population and Population-Related Water Demand Projections

Tasks 2A and 2B were 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 90 percent of the demands shown are related to irrigation. In addition, Chapter 2 lists the Major
Water Providers in the region. The Major Water Provider in the LRWPA is the Lavaca-Navidad River
Authority (LNRA). Further information regarding population and water demand projections is available
in Chapter 2.

ES-1
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Table ES- 1 Total Water Demands (acre-feet per year)

Counties 2020 2030 2040 2050 2060 2070
Jackson 93,199 93,277 93,228 93,207 93,200 93,201
Lavaca 18,788 18,076 17,557 17,079 16,631 16,391
Wharton

(Region P)| 94,317 94,408 94,474 94,556 94,651 94,741
LRWPA

Total 206,304 205,761 205,259 204,842 204,482 204,333

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. This brings the available firm yield to 74,500 ac-ft for all
decades in the planning horizon. This firm yield was determined using a modified version of the
TCEQ Lavaca River WAM Run 3. A hydrologic request to use the modified model was submitted to
and approved by the TWDB staff. 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 nearly all of the WUG demands within the LRWPA,
although a portion of the Irrigation demands are met through surface water from the Colorado River in
Region K through the Garwood Irrigation Division. 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 (acre-feet per year)

County Basin VCET
2020 2030 2040 2050 2060 2070
Colorado-Lavaca 28,025 28,025 28,025 28,025 28,025 28,025
Lavaca 49,582 49,582 49,582 49,582 49,582 49,582
Jackson | Lavaca- 12,875 12,875 12,875 12,875 12,875 12,875
Guadalupe
County Total 90,482 90,482 90,482 90,482 90,482 90,482
Guadalupe 41 41 41 41 41 41
Lavaca 19,811 19,811 19,811 19,811 19,811 19,811
Lavaca | Lavaca- 401 401 401 401 401 401
Guadalupe
County Total 20,253 20,253 20,253 20,253 20,253 20,253
Colorado 873 873 873 873 873 873
Wharton Colorado-Lavaca 14,091 14,091 14,091 14,091 14,091 14,091
Lavaca 62,992 62,992 62,992 62,992 62,992 62,992
County Total 77,956 77,956 77,956 77,956 77,956 77,956
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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
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 ensuring 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 water shortages/needs for the

LRWPA.

Table ES- 3 Water Needs (acre-feet per year)

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

WHARTON IRRIGATION LAVACA -8,067 -8,067 -8,067 -8,067 -8,067 -8,067

The sum of projected shortages for the planning horizon is 8,067 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 industrial demands in the region within the planning horizon. Currently, LNRA
is looking at various water management strategy options to meet the potential needs. These
strategies are discussed in Chapter 5. For additional information regarding the determination of water
needs, see Chapter 4.

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 for
meeting Irrigation needs because irrigators are sensitive to the increase in water prices and all
shortages in the LRWPA were assumed to impact these users.

Several strategies considered for evaluation were for meeting Irrigation water needs. The remaining
strategies were evaluated at the request of the project sponsor or were included to encourage
conservation and drought management in the region. 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, or could help municipalities use water more efficiently or
reduce their water use during times of drought. 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.
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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
concerns in the statewide water supply planning process.

Overall, the recommended strategies keep the groundwater levels at a sustainable level 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. Frequency targets for meeting freshwater inflow goals to Lavaca Bay that were met
using the unmodified TCEQ WAM Run 3 continue to be met when incorporating the water
management strategies into the model. 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 or reservoir sites 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

[ )
L)
[ )
e Conservation Policy

ES-4



October 2020 Executive Summary

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

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 of the Initially Prepared Plan
introduces the following, while the Final Adopted Plan will address the following:

e The number of political subdivisions 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

e 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 WUGs 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 throughout the planning cycle to review
the population and water demand data; the supplies, surpluses, and shortages; and management
strategies. Meetings of the Planning Group followed the Open Meetings Act requirements and were
well attended by the members and non-voting members, but participation by the general public has
been limited. 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 2016 Regional Water Plan and have since been implemented, as well as
providing a summary comparison of the 2021 Regional Water Plan to the 2016 Regional Water Plan
with respect to population, demands, water availability and supplies, and water management
strategies.
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Region P Water User Group (WUG) Population

WUG POPULATION

2020 2030 2040 2050 2060 2070
COUNTY-OTHER 2,236 2,315 2,348 2,375 2,392 2,403
COLORADO-LAVACA BASIN TOTAL 2,236 2,315 2,348 2,375 2,392 2,403
EDNA 5,747 5,949 6,034 6,105 6,150 6,177
GANADO 2,080 2,153 2,184 2,209 2,224 2,236
COUNTY-OTHER 4,064 4,206 4,267 4,317 4,349 4,368
LAVACA BASIN TOTAL 11,891 12,308 12,485 12,631 12,723 12,781
COUNTY-OTHER 479 496 503 509 512 515
LAVACA-GUADALUPE BASIN TOTAL 479 496 503 509 512 515
JACKSON COUNTY TOTAL 14,606 15,119 15,336 15,515 15,627 15,699
COUNTY-OTHER 33 33 33 33 33 33
GUADALUPE BASIN TOTAL 33 33 33 33 33 33
HALLETTSVILLE 2,820 2,820 2,820 2,820 2,820 2,820
MOULTON 874 874 874 874 874 874
SHINER 2,054 2,054 2,054 2,054 2,054 2,054
YOAKUM* 3,701 3,701 3,701 3,700 3,701 3,701
COUNTY-OTHER 9,776 9,776 9,776 9,777 9,776 9,776
LAVACA BASIN TOTAL 19,225 19,225 19,225 19,225 19,225 19,225
COUNTY-OTHER 5 5 5 5 5 5
LAVACA-GUADALUPE BASIN TOTAL 5 5 5 5 5 5
LAVACA COUNTY TOTAL 19,263 19,263 19,263 19,263 19,263 19,263
EL CAMPO* 1,658 1,735 1,797 1,851 1,900 1,944
COUNTY-OTHER* 175 197 214 230 244 256
COLORADO BASIN TOTAL 1,833 1,932 2,011 2,081 2,144 2,200
EL CAMPO* 10,148 10,621 11,000 11,327 11,631 11,899
COUNTY-OTHER* 750 844 919 984 1,044 1,098
COLORADO-LAVACA BASIN TOTAL 10,898 11,465 11,919 12,311 12,675 12,997
EL CAMPO* 290 304 314 324 332 340
WHARTON COUNTY WCID 1 1,076 1,146 1,201 1,248 1,293 1,331
COUNTY-OTHER* 2,523 2,839 3,093 3,311 3,512 3,692
LAVACA BASIN TOTAL 3,889 4,289 4,608 4,883 5,137 5,363
WHARTON COUNTY TOTAL 16,620 17,686 18,538 19,275 19,956 20,560
REGION P POPULATION TOTAL 50,489 52,068 53,137 54,053 54,846 55,522

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Water User Group (WUG) Demand

WUG DEMAND (ACRE-FEET PER YEAR)

2020 2030 2040 2050 2060 2070
COUNTY-OTHER 234 232 227 225 226 227
MANUFACTURING 10,549 10,627 10,627 10,627 10,627 10,627
MINING 10 10 8 6 4 3
LIVESTOCK 415 415 415 415 415 415
IRRIGATION 22,372 22,372 22,372 22,372 22,372 22,372
COLORADO-LAVACA BASIN TOTAL 33,580 33,656 33,649 33,645 33,644 33,644
EDNA 878 880 869 869 874 877
GANADO 237 236 232 231 231 233
COUNTY-OTHER 426 421 411 409 410 411
MANUFACTURING 146 147 147 147 147 147
MINING 39 41 31 22 14 10
LIVESTOCK 1,289 1,289 1,289 1,289 1,289 1,289
IRRIGATION 45,136 45,136 45,136 45,136 45,136 45,136
LAVACA BASIN TOTAL 48,151 48,150 48,115 48,103 48,101 48,103
COUNTY-OTHER 50 50 49 48 48 49
MANUFACTURING 229 231 231 231 231 231
MINING 21 22 16 12 8 6
LIVESTOCK 178 178 178 178 178 178
IRRIGATION 10,990 10,990 10,990 10,990 10,990 10,990
LAVACA-GUADALUPE BASIN TOTAL 11,468 11,471 11,464 11,459 11,455 11,454
JACKSON COUNTY TOTAL 93,199 93,277 93,228 93,207 93,200 93,201
COUNTY-OTHER 4 4 4 4 4 4
LIVESTOCK 37 37 37 37 37 37
GUADALUPE BASIN TOTAL 41 41 41 41 41 41
HALLETTSVILLE 641 628 617 611 610 610
MOULTON 179 175 171 170 169 169
SHINER 485 475 467 463 462 462
YOAKUM* 658 641 627 619 618 618
COUNTY-OTHER 1,258 1,212 1,174 1,154 1,150 1,150
MANUFACTURING 563 625 625 625 625 625
MINING 2,544 1,860 1,416 977 537 297
LIVESTOCK 3,650 3,650 3,650 3,650 3,650 3,650
IRRIGATION 8,692 8,692 8,692 8,692 8,692 8,692
LAVACA BASIN TOTAL 18,670 17,958 17,439 16,961 16,513 16,273
COUNTY-OTHER 1 1 1 1 1 1
LIVESTOCK 76 76 76 76 76 76
LAVACA-GUADALUPE BASIN TOTAL 77 77 77 77 77 77
LAVACA COUNTY TOTAL 18,788 18,076 17,557 17,079 16,631 16,391
EL CAMPO* 313 320 325 331 339 347
COUNTY-OTHER* 23 25 26 28 30 31
COLORADO BASIN TOTAL 336 345 351 359 369 378
EL CAMPO* 1,918 1,958 1,989 2,028 2,078 2,125
COUNTY-OTHER* 99 107 113 121 128 134
MANUFACTURING* 34 34 34 34 34 34
MINING* 6 6 5 3 2 1
LIVESTOCK* 184 184 184 184 184 184
IRRIGATION* 4,858 4,858 4,858 4,858 4,858 4,858
COLORADO-LAVACA BASIN TOTAL 7,099 7,147 7,183 7,228 7,284 7,336

*A single asterisk next to a WUG's name denotes that the WUG is split by more than one planning region.
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Region P Water User Group (WUG) Demand

WUG DEMAND (ACRE-FEET PER YEAR)
2020 2030 2040 2050 2060 2070

EL CAMPO* 55 56 57 58 59 61
WHARTON COUNTY WCID 1 184 190 195 200 207 213
COUNTY-OTHER* 333 359 381 406 429 452
MINING* 12 13 9 7 5 3
STEAM ELECTRIC POWER* 2,060 2,060 2,060 2,060 2,060 2,060
LIVESTOCK* 650 650 650 650 650 650
IRRIGATION* 83,588 83,588 83,588 83,588 83,588 83,588
LAVACA BASIN TOTAL 86,882 86,916 86,940 86,969 86,998 87,027

WHARTON COUNTY TOTAL 94,317 94,408 94,474 94,556 94,651 94,741

REGION P DEMAND TOTAL 206,304 205,761 205,259 204,842 204,482 204,333

*A single asterisk next to a WUG's name denotes that the WUG is split by more than one planning region.
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Region P Water User Group (WUG) Category Summary

ES.C

10/8/2020 3:30:50 PM

MUNICIPAL 2020 2030 2040 2050 2060 2070
POPULATION 30,448 31,357 31,979 32,512 32,979 33,376
DEMAND (acre-feet per year) 5,548 5,559 5,549 5,580 5,647 5,715
EXISTING SUPPLIES (acre-feet per year) 6,948 6,948 6,948 6,948 6,948 6,948
NEEDS (acre-feet per year)* 0 0 0 0 0 0

COUNTY-OTHER 2020 2030 2040 2050 2060 2070
POPULATION 20,041 20,711 21,158 21,541 21,867 22,146
DEMAND (acre-feet per year) 2,428 2,411 2,386 2,396 2,426 2,459
EXISTING SUPPLIES (acre-feet per year) 3,237 3,237 3,237 3,237 3,237 3,237
NEEDS (acre-feet per year)* 0 0 0 0 0 0

MANUFACTURING 2020 2030 2040 2050 2060 2070
DEMAND (acre-feet per year) 11,521 11,664 11,664 11,664 11,664 11,664
EXISTING SUPPLIES (acre-feet per year) 11,583 11,664 11,664 11,664 11,664 11,664
NEEDS (acre-feet per year)* 0 0 0 0 0 0

MINING 2020 2030 2040 2050 2060 2070
DEMAND (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

STEAM ELECTRIC POWER 2020 2030 2040 2050 2060 2070
DEMAND (acre-feet per year) 2,060 2,060 2,060 2,060 2,060 2,060
EXISTING SUPPLIES (acre-feet per year) 2,060 2,060 2,060 2,060 2,060 2,060
NEEDS (acre-feet per year)* 0 0 0 0 0 0

LIVESTOCK 2020 2030 2040 2050 2060 2070
DEMAND (acre-feet per year) 6,479 6,479 6,479 6,479 6,479 6,479
EXISTING SUPPLIES (acre-feet per year) 6,479 6,479 6,479 6,479 6,479 6,479
NEEDS (acre-feet per year)* 0 0 0 0 0 0

IRRIGATION 2020 2030 2040 2050 2060 2070
DEMAND (acre-feet per year) 175,636 175,636 175,636 175,636 175,636 175,636
EXISTING SUPPLIES (acre-feet per year) 167,569 167,569 167,569 167,569 167,569 167,569
NEEDS (acre-feet per year)* 8,067 8,067 8,067 8,067 8,067 8,067

*WUG supplies and projected demands are entered for each of a WUG’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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GROUNDWATER SOURCE TYPE SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
SOURCE NAME COUNTY BASIN SALINITY * 2020 2030 2040 2050 2060 2070
COLORADO- FRESH/
GULF COAST AQUIFER SYSTEM JACKSON LAVACA BRACKISH 28,025 28,025 28,025 28,025 28,025 28,025
FRESH/
GULF COAST AQUIFER SYSTEM JACKSON LAVACA BRACKISH 49,582 49,582 49,582 49,582 49,582 49,582
GULF COAST AQUIFER SYSTEM JACKSON LAVACA- FRESH 12,875 12,875 12,875 12,875 12,875 12,875
GUADALUPE ’ ’ ’ ’ ’ ’
GULF COAST AQUIFER SYSTEM LAVACA GUADALUPE FRESH 4 4 4 4 4 4
GULF COAST AQUIFER SYSTEM LAVACA LAVACA FRESH 19,811 19,811 19,811 19,811 19,811 19,811
GULF COAST AQUIFER SYSTEM LAVACA LAVACA- FRESH 401 401 401 401 401 401
GUADALUPE
GULF COAST AQUIFER SYSTEM WHARTON COLORADO FRESH 873 873 873 873 873 873
COLORADO-
GULF COAST AQUIFER SYSTEM WHARTON LAVACA FRESH 14,091 14,091 14,091 14,091 14,091 14,091
GULF COAST AQUIFER SYSTEM WHARTON LAVACA FRESH 62,992 62,992 62,992 62,992 62,992 62,992
GROUNDWATER SOURCE AVAILABILITY TOTAL| 188,691 188,691 188,691 188,691 188,691 188,691
SURFACE WATER SOURCE TYPE SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
SOURCE NAME COUNTY BASIN SALINITY * 2020 2030 2040 2050 2060 2070
TEXANA LAKE/RESERVOIR RESERVOIR** LAVACA FRESH 74,500 74,500 74,500 74,500 74,500 74,500
SURFACE WATER SOURCE AVAILABILITY TOTAL 74,500 74,500 74,500 74,500 74,500 74,500
REGION P SOURCE AVAILABILITY TOTAL|  263,191|  263,191|  263,191|  263,191|  263,191| 263,191

* Salinity field indicates whether the source availability is considered “fresh’ (less than 1,000 mg/L), ‘brackish’ (1,000 to 10,000 mg/L), ‘saline’ (10,001 mg/L to
34,999 mg/L), or ‘seawater’ (35,000 mg/L or greater). Sources can also be labeled as ‘fresh/brackish’ or ‘brackish/saline’, if a combination of the salinity types is

appropriate.

** Since reservoir sources can exist across multiple counties, the county field value, ‘reservoir’ is applied to all reservoir sources.
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SOURCE EXISTING SUPPLY (ACRE-FEET PER YEAR)

WUG NAME REGION SOURCE DESCRIPTION 2020 2030 2040 2050 2060 2070
COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 331 331 331 331 331 331
MANUFACTURING P TEXANA LAKE/RESERVOIR 10,549 10,627 10,627 10,627 10,627 10,627
MINING P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 10 10 10 10 10 10
LIVESTOCK P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 415 415 415 415 415 415
IRRIGATION P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 22,372 22,372 22,372 22,372 22,372 22,372

COLORADO-LAVACA BASIN TOTAL 33,677 33,755 33,755 33,755 33,755 33,755

EDNA P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 1,281 1,281 1,281 1,281 1,281 1,281
GANADO P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 340 340 340 340 340 340
COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 602 602 602 602 602 602
MANUFACTURING P TEXANA LAKE/RESERVOIR 146 147 147 147 147 147
MINING P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 41 41 41 41 41 41
LIVESTOCK P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 1,289 1,289 1,289 1,289 1,289 1,289
IRRIGATION P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 45,136 45,136 45,136 45,136 45,136 45,136
LAVACA BASIN TOTAL 48,835 48,836 48,836 48,836 48,836 48,836

COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 71 71 71 71 71 71
MANUFACTURING P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 50 50 50 50 50 50
MANUFACTURING P TEXANA LAKE/RESERVOIR 179 181 181 181 181 181
MINING P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 22 22 22 22 22 22
LIVESTOCK P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 178 178 178 178 178 178
IRRIGATION P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 10,990 10,990 10,990 10,990 10,990 10,990
LAVACA-GUADALUPE BASIN TOTAL 11,490 11,492 11,492 11,492 11,492 11,492

JACKSON COUNTY TOTAL 94,002 94,083 94,083 94,083 94,083 94,083

COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 4 4 4 4 4 4
LIVESTOCK GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 37 37 37 37 37 37
GUADALUPE BASIN TOTAL 41 41 41 41 41 41

HALLETTSVILLE P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 846 846 846 846 846 846
MOULTON P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 234 234 234 234 234 234
SHINER P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 641 641 641 641 641 641
YOAKUM* P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 860 860 860 860 860 860
COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 1,611 1,611 1,611 1,611 1,611 1,611
MANUFACTURING P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 625 625 625 625 625 625
MINING P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 2,544 2,544 2,544 2,544 2,544 2,544
LIVESTOCK P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 3,650 3,650 3,650 3,650 3,650 3,650
IRRIGATION P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 8,692 8,692 8,692 8,692 8,692 8,692
LAVACA BASIN TOTAL 19,703 19,703 19,703 19,703 19,703 19,703

COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 1 1 1 1 1 1
LIVESTOCK P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 76 76 76 76 76 76
LAVACA-GUADALUPE BASIN TOTAL 77 77 77 77 77 77

LAVACA COUNTY TOTAL 19,821 19,821 19,821 19,821 19,821 19,821

EL CAMPO* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 347 347 347 347 347 347
COUNTY-OTHER* GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 31 31 31 31 31 31
COLORADO BASIN TOTAL 378 378 378 378 378 378

EL CAMPO* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 2,125 2,125 2,125 2,125 2,125 2,125
COUNTY-OTHER* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 134 134 134 134 134 134
MANUFACTURING* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 34 34 34 34 34 34
MINING* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 6 6 6 6 6 6
LIVESTOCK* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 184 184 184 184 184 184
IRRIGATION* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 4,858 4,858 4,858 4,858 4,858 4,858

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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SOURCE EXISTING SUPPLY (ACRE-FEET PER YEAR)

WUG NAME REGION SOURCE DESCRIPTION 2020 2030 2040 2050 2060 2070
COLORADO-LAVACA BASIN TOTAL 7,341 7,341 7,341 7,341 7,341 7,341
EL CAMPO* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 61 61 61 61 61 61
WHARTON COUNTY WCID 1 P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 213 213 213 213 213 213
COUNTY-OTHER* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 452 452 452 452 452 452
MINING* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 13 13 13 13 13 13
STEAM ELECTRIC POWER* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 2,060 2,060 2,060 2,060 2,060 2,060
LIVESTOCK* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 650 650 650 650 650 650
IRRIGATION* K COLORADO RUN-OF-RIVER 16,000 16,000 16,000 16,000 16,000 16,000
IRRIGATION* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 59,521 59,521 59,521 59,521 59,521 59,521
LAVACA BASIN TOTAL 78,970 78,970 78,970 78,970 78,970 78,970
WHARTON COUNTY TOTAL 86,689 86,689 86,689 86,689 86,689 86,689
REGION P EXISTING WATER SUPPLY TOTAL 200,512 200,593 200,593 200,593 200,593 200,593

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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WUG supplies and projected demands are entered for each of a WUG’s region-county-basin divisions. The needs shown in the WUG Needs/Surplus 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. Surplus volumes are shown as positive values, and needs are shown as

negative values in parentheses.

(NEEDS)/SURPLUS (ACRE-FEET PER YEAR)

2020 2030 2060 2070
JACKSON COUNTY - COLORADO-LAVACA BASIN
COUNTY-OTHER 97 99 104 106 105 104
MANUFACTURING 0 0 0 0 0 0
MINING 0 0 2 4 6 7
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
JACKSON COUNTY - LAVACA BASIN
EDNA 403 401 412 412 407 404
GANADO 103 104 108 109 109 107
COUNTY-OTHER 176 181 191 193 192 191
MANUFACTURING 0 0 0 0 0 0
MINING 2 0 10 19 27 31
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
JACKSON COUNTY - LAVACA-GUADALUPE BASIN
COUNTY-OTHER 21 21 22 23 23 22
MANUFACTURING 0 0 0 0 0 0
MINING 1 0 6 10 14 16
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
LAVACA COUNTY - GUADALUPE BASIN
COUNTY-OTHER 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
LAVACA COUNTY - LAVACA BASIN
HALLETTSVILLE 205 218 229 235 236 236
MOULTON 55 59 63 64 65 65
SHINER 156 166 174 178 179 179
YOAKUM* 202 219 233 241 242 242
COUNTY-OTHER 353 399 437 457 461 461
MANUFACTURING 62 0 0 0 0 0
MINING 0 684 1,128 1,567 2,007 2,247
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
LAVACA COUNTY - LAVACA-GUADALUPE BASIN
COUNTY-OTHER 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
WHARTON COUNTY - COLORADO BASIN
EL CAMPO* 34 27 22 16 8 0
COUNTY-OTHER* 8 6 5 3 1 0
WHARTON COUNTY - COLORADO-LAVACA BASIN
EL CAMPO* 207 167 136 97 47 0
COUNTY-OTHER* 35 27 21 13 6 0
MANUFACTURING* 0 0 0 0 0 0
MINING* 0 0 1 3 4 5

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Water User Group (WUG) Needs/Surplus

LIVESTOCK* 0 0 0 0 0 0
IRRIGATION* 0 0 0 0 0 0
WHARTON COUNTY - LAVACA BASIN

EL CAMPO* 6 5 4 3 2 0
WHARTON COUNTY WCID 1 29 23 18 13 6 0
COUNTY-OTHER* 119 93 71 46 23 0
MINING* 1 0 4 6 8 10
STEAM ELECTRIC POWER* 0 0 0 0 0 0
LIVESTOCK* 0 0 0 0 0 0
IRRIGATION* (8,067) (8,067) (8,067) (8,067) (8,067) (8,067)

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Water User Group (WUG) Second-Tier Identified Water Needs

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

WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)

2020 2030 2040 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
JACKSON COUNTY - 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
JACKSON COUNTY - LAVACA-GUADALUPE 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 COUNTY - GUADALUPE BASIN
COUNTY-OTHER 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
LAVACA COUNTY - 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 COUNTY - LAVACA-GUADALUPE BASIN
COUNTY-OTHER 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
WHARTON COUNTY - COLORADO BASIN
EL CAMPO* 0 0 0 0 0 0
COUNTY-OTHER* 0 0 0 0 0 0
WHARTON COUNTY - 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

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Water User Group (WUG) Second-Tier Identified Water Needs

WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)
200 | 200 | 2000 | 2050 | 2000 | 2070

WHARTON COUNTY - COLORADO-LAVACA BASIN

IRRIGATION* 0| 0| 0| 0| 0| 0
WHARTON COUNTY - LAVACA BASIN

EL CAMPO* 0 0 0 0 0 0
WHARTON COUNTY WCID 1 0 0 0 0 0 0
COUNTY-OTHER* 0 0 0 0 0 0
MINING* 0 0 0 0 0 0
STEAM ELECTRIC POWER* 0 0 0 0 0 0
LIVESTOCK* 0 0 0 0 0 0
IRRIGATION* 0 0 0 0 0 0

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.



ES.H
TWDB: WUG Second-Tier Identified Water Need Summary Page 1 of 1 10/8/2020 3:34:44 PM

Region P Water User Group (WUG) Second-Tier Identified Water Needs Summary

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

NEEDS (ACRE-FEET PER YEAR)
WUG CATEGORY 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
STEAM ELECTRIC POWER 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
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GROUNDWATER SOURCE TYPE SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
SOURCE NAME COUNTY BASIN SALINITY* 2020 2030 2040 2050 2060 2070
COLORADO- FRESH/
GULF COAST AQUIFER SYSTEM JACKSON LAVACA BRACKISH 4,897 4,897 4,897 4,897 4,897 4,897
FRESH/
GULF COAST AQUIFER SYSTEM JACKSON LAVACA 893 893 893 893 893 893
BRACKISH
GULF COAST AQUIFER SYSTEM JACKSON LAVACA- FRESH 1,564 1,564 1,564 1,564 1,564 1,564
GUADALUPE g ’ ’ ’ ’ ’
GULF COAST AQUIFER SYSTEM LAVACA GUADALUPE FRESH 0 0 0 0 0 0
GULF COAST AQUIFER SYSTEM LAVACA LAVACA FRESH 108 108 108 108 108 108
GULF COAST AQUIFER SYSTEM LAVACA LAVACA- FRESH 324 324 324 324 324 324
GUADALUPE
GULF COAST AQUIFER SYSTEM WHARTON COLORADO FRESH 842 842 842 842 842 842
GULF COAST AQUIFER SYSTEM WHARTON ES\I/_/?('?:DO_ FRESH 6,279 6,279 6,279 6,279 6,279 6,279
GULF COAST AQUIFER SYSTEM WHARTON LAVACA FRESH 83 83 83 83 83 83
GROUNDWATER SOURCE WATER BALANCE TOTAL 14,990 14,990 14,990 14,990 14,990 14,990
SURFACE WATER SOURCE TYPE SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
SOURCE NAME COUNTY BASIN SALINITY* 2020 2030 2040 2050 2060 2070
TEXANA LAKE/RESERVOIR RESERVOIR** LAVACA FRESH 0 0 0 0 0 0
SURFACE WATER SOURCE WATER BALANCE TOTAL 0 0 0 0 0 0
REGION P SOURCE WATER BALANCE TOTAL 14,990 14,990 14,990 14,990 14,990 14,990

* Salinity field indicates whether the source availability is considered “fresh’ (less than 1,000 mg/L), ‘brackish’ (1,000 to 10,000 mg/L), ‘saline’ (10,001 mg/L to
34,999 mg/L), or ‘seawater’ (35,000 mg/L or greater). Sources can also be labeled as ‘fresh/brackish’ or ‘brackish/saline’, if a combination of the salinity types is

appropriate.

** Since reservoir sources can exist across multiple counties, the county field value, ‘reservoir’ is applied to all reservoir sources.
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Region P Water User Group (WUG) Data Comparison to 2016 Regional Water Plan (RWP)

2020 PLANNING DECADE 2070 PLANNING DECADE
2016 RWP | 2021 RWP DIFFERENCE (%) 2016 RWP | 2021 RWP | DIFFERENCE (%)

JACKSON COUNTY | COUNTY-OTHER WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 700 1,004 43.4% 700 1,004 43.4%
PROJECTED DEMAND TOTAL (acre-feet per year) 700 710 1.4% 675 687 1.8%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

JACKSON COUNTY | IRRIGATION WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 59,801 78,498 31.3% 59,801 78,498 31.3%
PROJECTED DEMAND TOTAL (acre-feet per year) 59,801 78,498 31.3% 59,801 78,498 31.3%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

JACKSON COUNTY | LIVESTOCK WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 1,034 1,882 82.0% 1,034 1,882 82.0%
PROJECTED DEMAND TOTAL (acre-feet per year) 1,034 1,882 82.0% 1,034 1,882 82.0%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

JACKSON COUNTY | MANUFACTURING WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 1,005 10,924 987.0% 1,005 11,005 995.0%
PROJECTED DEMAND TOTAL (acre-feet per year) 670 10,924 1530.4% 820 11,005 1242.1%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

JACKSON COUNTY | MINING WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 73 73 0.0% 73 73 0.0%
PROJECTED DEMAND TOTAL (acre-feet per year) 70 70 0.0% 19 19 0.0%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

JACKSON COUNTY | MUNICIPAL WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 1,157 1,621 40.1% 1,157 1,621 40.1%
PROJECTED DEMAND TOTAL (acre-feet per year) 1,155 1,115 -3.5% 1,153 1,110 -3.7%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

LAVACA COUNTY | COUNTY-OTHER WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 1,241 1,616 30.2% 1,241 1,616 30.2%
PROJECTED DEMAND TOTAL (acre-feet per year) 1,241 1,263 1.8% 1,130 1,155 2.2%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

LAVACA COUNTY | IRRIGATION WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 8,357 8,692 4.0% 8,357 8,692 4.0%
PROJECTED DEMAND TOTAL (acre-feet per year) 8,357 8,692 4.0% 8,357 8,692 4.0%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

LAVACA COUNTY | LIVESTOCK WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 2,043 3,763 84.2% 2,043 3,763 84.2%
PROJECTED DEMAND TOTAL (acre-feet per year) 2,043 3,763 84.2% 2,043 3,763 84.2%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

LAVACA COUNTY | MANUFACTURING WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 705 625 -11.3% 705 625 -11.3%
PROJECTED DEMAND TOTAL (acre-feet per year) 490 563 14.9% 705 625 -11.3%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

LAVACA COUNTY | MINING WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 2,544 2,544 0.0% 2,544 2,544 0.0%
PROJECTED DEMAND TOTAL (acre-feet per year) 2,544 2,544 0.0% 297 297 0.0%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

*WUG supplies and projected demands are entered for each of a WUG’s region-county-basin divisions. The needs shown in the WUG Data Comparison to 2016
RWP 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 county and 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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Region P Water User Group (WUG) Data Comparison to 2016 Regional Water Plan (RWP)

2020 PLANNING DECADE 2070 PLANNING DECADE
2016 RWP | 2021 RWP DIFFERENCE (%) 2016 RWP | 2021 RWP | DIFFERENCE (%)

LAVACA COUNTY | MUNICIPAL WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 2,029 2,581 27.2% 2,029 2,581 27.2%
PROJECTED DEMAND TOTAL (acre-feet per year) 2,029 1,963 -3.3% 1,832 1,859 1.5%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

WHARTON COUNTY | COUNTY-OTHER WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 767 617 -19.6% 767 617 -19.6%
PROJECTED DEMAND TOTAL (acre-feet per year) 588 455 -22.6% 767 617 -19.6%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

WHARTON COUNTY | IRRIGATION WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 99,403 80,379 -19.1% 99,403 80,379 -19.1%
PROJECTED DEMAND TOTAL (acre-feet per year) 149,688 88,446 -40.9% 149,688 88,446 -40.9%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 50,285 8,067 -84.0% 50,285 8,067 -84.0%

WHARTON COUNTY | LIVESTOCK WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 789 834 5.7% 789 834 5.7%
PROJECTED DEMAND TOTAL (acre-feet per year) 789 834 5.7% 789 834 5.7%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

WHARTON COUNTY | MANUFACTURING WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 133 34 -74.4% 133 34 -74.4%
PROJECTED DEMAND TOTAL (acre-feet per year) 95 34 -64.2% 133 34 -74.4%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%
WHARTON COUNTY | MINING WUG TYPE
EXISTING WUG SUPPLY TOTAL (acre-feet per year) 19 19 0.0% 19 19 0.0%
PROJECTED DEMAND TOTAL (acre-feet per year) 18 18 0.0% 4 4 0.0%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

WHARTON COUNTY | MUNICIPAL WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 2,531 2,746 8.5% 2,531 2,746 8.5%
PROJECTED DEMAND TOTAL (acre-feet per year) 2,284 2,470 8.1% 2,531 2,746 8.5%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%

WHARTON COUNTY | STEAM ELECTRIC POWER WUG TYPE

EXISTING WUG SUPPLY TOTAL (acre-feet per year) 0 2,060 100.0% 0 2,060 100.0%
PROJECTED DEMAND TOTAL (acre-feet per year) 0 2,060 100.0% 0 2,060 100.0%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 0 0 0.0% 0 0 0.0%
REGION P
EXISTING WUG SUPPLY TOTAL (acre-feet per year) 184,331 200,512 8.8% 184,331 200,593 8.8%
PROJECTED DEMAND TOTAL (acre-feet per year) 233,596 206,304 -11.7% 231,778 204,333 -11.8%
WATER SUPPLY NEEDS TOTAL (acre-feet per year)* 50,285 8,067 -84.0% 50,285 8,067 -84.0%

*WUG supplies and projected demands are entered for each of a WUG’s region-county-basin divisions. The needs shown in the WUG Data Comparison to 2016
RWP 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 county and 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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Region P Source Data Comparison to 2016 Regional Water Plan (RWP)

2020 PLANNING DECADE 2070 PLANNING DECADE
2016 RWP | 2021RWP | DIFFERENCE (%) | 2016RWP | 2021RWP | DIFFERENCE (%)

JACKSON COUNTY

GROUNDWATER AVAILABILITY TOTAL (acre-feet per year) | 76,386 90,482 18.5% 76,386 90,482 18.5%
LAVACA COUNTY

GROUNDWATER AVAILABILITY TOTAL (acre-feet per year) | 20,385 | 20,253 | -0.6% 20,373 20,253 -0.6%
RESERVOIR* COUNTY

SURFACE WATER AVAILABILITY TOTAL (acre-feet per year) | 74,500 74,500 0.0% 74,500 74,500 0.0%
WHARTON COUNTY

GROUNDWATER AVAILABILITY TOTAL (acre-feet per year) | 99,753 77,956 | -21.9% 99,753 | 77,956 21.9%
REGION P

GROUNDWATER AVAILABILITY TOTAL (acre-feet per year) 196,524 188,691 -4.0% 196,512 188,691 -4.0%

SURFACE WATER AVAILABILITY TOTAL (acre-feet per year) 74,500 74,500 0.0% 74,500 74,500 0.0%

* Since reservoir sources can exist across multiple counties, the county field value, ‘reservoir’ is applied to all reservoir sources.
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Region P Water User Group (WUG) Unmet Needs

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.

WUG UNMET NEEDS (ACRE-FEET PER YEAR)
2020 2030 2040 2050 2060 2070

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Water User Group (WUG) Unmet Needs Summary

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.

NEEDS (ACRE-FEET PER YEAR)

WUG CATEGORY 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
STEAM ELECTRIC POWER 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
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Region P Recommended Water User Group (WUG) Water Management Strategies (WMS)

WATER MANAGEMENT STRATEGY SUPPLY
(ACRE-FEET PER YEAR)

WMS UNIT | UNIT
WUG ENTITY NAME [SPONSOR WMS NAME SOURCE NAME COST | COST 2020 2030 2040 2050 2060 2070
REGION 2020 | 2070

DROUGHT MANAGEMENT -

EDNA P MUNICIPAL DEMAND REDUCTION $100 $100 33 33 33 33 33 33

EL CAMPO* P DROUGHT MANAGEMENT - DEMAND REDUCTION $100 $100 86 88 89 91 93 95
MUNICIPAL
MUNICIPAL

*

EL CAMPO P CONSERVATION DEMAND REDUCTION N/A $1812 0 117 190 283 301 308

GANADO P DROUGHT MANAGEMENT - DEMAND REDUCTION $100 $100 47 47 47 47 47 47
MUNICIPAL

HALLETTSVILLE P DROUGHT MANAGEMENT - DEMAND REDUCTION $100 $100 48 47 46 46 46 46
MUNICIPAL
MUNICIPAL

HALLETTSVILLE P CONSERVATION DEMAND REDUCTION N/A $1911 0 31 50 73 98 124

IRRIGATION, IRRIGATION

WHARTON* P CONSERVATION DEMAND REDUCTION $200 $200 15,229 15,229 15,229 15,229 15,229 15,229

MANUFACTURING, CONSERVATION FOR

JACKSON P MANUFACTURING DEMAND REDUCTION N/A $0 0 1,101 1,101 1,101 1,101 1,101

MANUFACTURING, CONSERVATION FOR

LAVACA P MANUFACTURING DEMAND REDUCTION N/A S0 0 63 63 63 63 63

MANUFACTURING, CONSERVATION FOR

WHARTON* P MANUFACTURING DEMAND REDUCTION N/A S0 0 3 3 3 3 3
DROUGHT MANAGEMENT -

MOULTON P MUNICIPAL DEMAND REDUCTION $100 $100 36 35 34 34 34 34
MUNICIPAL

MOULTON P CONSERVATION DEMAND REDUCTION N/A $2031 0 9 13 20 26 32
DROUGHT MANAGEMENT -

SHINER P MUNICIPAL DEMAND REDUCTION $100 $100 49 48 47 46 46 46
MUNICIPAL

SHINER P CONSERVATION DEMAND REDUCTION N/A $1404 0 24 38 56 75 94

WHARTON COUNTY DROUGHT MANAGEMENT -

WCID 1 P MUNICIPAL DEMAND REDUCTION $100 $100 28 29 29 30 31 32

WHARTON COUNTY MUNICIPAL

WCID 1 P CONSERVATION DEMAND REDUCTION N/A $6000 0 10 7 4 4 4
DROUGHT MANAGEMENT -

*

YOAKUM P MUNICIPAL DEMAND REDUCTION $100 $100 16 16 16 15 15 15

MUNICIPAL
*
YOAKUM P CONSERVATION DEMAND REDUCTION N/A $4681 0 32 47 39 38 38
REGION P RECOMMENDED WMS SUPPLY TOTAL| 15,572 | 16,962 | 17,082 | 17,213 | 17,283 | 17,344 ‘

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Recommended Projects Associated with Water Management Strategies

SPONSOR | ONLINE
SPONSOR NAME PROJECT NAME PROJECT DESCRIPTION CAPITAL COST
IS Wwp? DECADE

DATA GATHERING/MONITORING TECHNOLOGY;
CONSERVATION - MUNICIPAL (DOES NOT INCLUDE

EL CAMPO YES 2030 MUNICIPAL CONSERVATION - EL CAMPO METER REPLACEMENT OR WATER LOSS); WATER $3,671,000
LOSS CONTROL
CONVEYANCE/TRANSMISSION PIPELINE; PUMP

EL CAMPO YES 2030 REUSE STATION; WATER TREATMENT PLANT EXPANSION 57,881,000
DATA GATHERING/MONITORING TECHNOLOGY;
CONSERVATION - MUNICIPAL (DOES NOT INCLUDE

HALLETTSVILLE YES 2030 MUNICIPAL CONSERVATION - HALLETTSVILLE METER REPLACEMENT OR WATER LOSS); WATER $1,502,000
LOSS CONTROL

IRRIGATION, WHARTON YES 2020 IRRIGATION CONSERVATION - ON FARM CONSERVATION - AGRICULTURAL $7,239,000
CONVEYANCE/TRANSMISSION PIPELINE; PUMP

IRRIGATION, WHARTON YES 2020 IRRIGATION CONSERVATION - TAILWATER RECOVERY STATION: RESERVOIR CONSTRUCTION $19,092,000

LAVACA NAVIDAD CONVEYANCE/TRANSMISSION PIPELINE; NEW

RIVER AUTHORITY YES 2030 LAVACA OFF-CHANNEL RESERVOIR - PHASE 1 SURFACE WATER INTAKE; DIVERSION AND CONTROL $41,781,000
STRUCTURE; PUMP STATION

LAVACA NAVIDAD CONVEYANCE/TRANSMISSION PIPELINE; PUMP

RIVER AUTHORITY YES 2040 LAVACA OFF-CHANNEL RESERVOIR - PHASE 2 STATION: RESERVOIR CONSTRUCTION $289,977,000
CONVEYANCE/TRANSMISSION PIPELINE; MULTIPLE

LAVACA NAVIDAD WELLS/WELL FIELD; NEW SURFACE WATER INTAKE;

RIVER AUTHORITY YES 2040 LNRA DESALINATION NEW WATER RIGHT/PERMIT NO IBT; NEW WATER $49,900,000
TREATMENT PLANT; PUMP STATION; STORAGE
TANK
DATA GATHERING/MONITORING TECHNOLOGY;
CONSERVATION - MUNICIPAL (DOES NOT INCLUDE

MOULTON YES 2030 MUNICIPAL CONSERVATION - MOULTON METER REPLACEMENT OR WATER LOSS); WATER $410,000
LOSS CONTROL
DATA GATHERING/MONITORING TECHNOLOGY;
CONSERVATION - MUNICIPAL (DOES NOT INCLUDE

SHINER YES 2030 MUNICIPAL CONSERVATION - SHINER METER REPLACEMENT OR WATER LOSS); WATER $810,000
LOSS CONTROL
CONSERVATION - MUNICIPAL (DOES NOT INCLUDE

WHARTON COUNTY METER REPLACEMENT OR WATER LOSS); DATA

WCID 1 YES 2030 MUNICIPAL CONSERVATION - WHARTON COUNTY WCID 1 GATHERING/MONITORING TECHNOLOGY: WATER $409,000
LOSS CONTROL
DATA GATHERING/MONITORING TECHNOLOGY;

YOAKUM YES 2020 MUNICIPAL CONSERVATION - YOAKUM CONSERVATION - MUNICIPAL (DOES NOT INCLUDE $85,984

METER REPLACEMENT OR WATER LOSS); WATER
LOSS CONTROL

REGION P RECOMMENDED CAPITAL COST TOTAL

$422,757,984
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Region P Alternative Water User Group (WUG) Water Management Strategies (WMS)

WATER MANAGEMENT STRATEGY SUPPLY

(ACRE-FEET PER YEAR)

WMS UNIT | UNIT
WUG ENTITY NAME |SPONSOR WMS NAME SOURCE NAME COST | COST 2020 2030 2040 2050 2060 2070
REGION 2020 | 2070
P | GULF COAST AQUIFER
IRRIGATION, WHARTON* P EXPAND USE OF SYSTEM | WHARTON $66 $66 8,067 8,067 8,067 8,067 8,067 8,067
GROUNDWATER
COUNTY
IRRIGATION
*
IRRIGATION, WHARTON P CONSERVATION DEMAND REDUCTION S0 S0 633 633 633 633 633 633
DROUGHT
Jl\iéESU(;ﬁCTURING, P MANAGEMENT - DEMAND REDUCTION $4570 | $4570 1,096 1,096 1,096 1,096 1,096 1,096
MANUFACTURING
REGION P ALTERNATIVE WMS SUPPLY TOTAL | 9,796 | 9,796 | 9,796 | 9,796 | 9,796 | 9,796

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.

ES.P



TWDB: Alternative Projects Page 1 of 1

10/8/2020 3:45:15 PM

Region P Alternative Projects Associated with Water Management Strategies

SPONSOR | ONLINE
SPONSOR NAME PROJECT NAME PROJECT DESCRIPTION CAPITAL COST
IS WwWp? DECADE
CONVEYANCE/TRANSMISSION PIPELINE; DIVERSION
LAVACA NAVIDAD AND CONTROL STRUCTURE; INJECTION WELL;
RIVER AUTHORITY YES 2040 AQUIFER STORAGE AND RECOVERY MULTIPLE WELLS/WELL FIELD; NEW WATER $260,074,000
RIGHT/PERMIT NO IBT; NEW WATER TREATMENT
PLANT; PUMP STATION; STORAGE TANK
LAVACA NAVIDAD
RIVER AUTHORITY YES 2040 LAKE TEXANA DREDGING DREDGE TO RECOVER CAPACITY $51,377,000

REGION P ALTERNATIVE CAPITAL COST TOTAL

$311,451,000

ES.Q



ES.R
TWDB: WUG Management Supply Factor Page 1 of 1 10/8/2020 3:45:48 PM

Region P Water User Group (WUG) Management Supply Factor

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. If a WUG is split by more than
one planning region, the whole WUG's management supply factor will show up in each of its planning region's management supply factor reports.

WUG MANAGEMENT SUPPLY FACTOR
WUG NAME 2020 2030 2040 2050 2060 2070
COUNTY-OTHER, JACKSON 1.4 1.4 15 1.5 1.5 15
COUNTY-OTHER, LAVACA 13 1.3 1.4 1.4 1.4 1.4
COUNTY-OTHER, WHARTON* 13 1.3 1.2 1.2 11 11
EDNA 1.5 1.5 15 1.5 1.5 15
EL CAMPO* 11 1.2 1.2 1.2 1.2 1.2
GANADO 1.6 1.6 1.7 1.7 1.7 1.7
HALLETTSVILLE 1.4 1.5 15 1.6 1.6 1.7
IRRIGATION, JACKSON 1.0 1.0 1.0 1.0 1.0 1.0
IRRIGATION, LAVACA 1.0 1.0 1.0 1.0 1.0 1.0
IRRIGATION, WHARTON* 1.0 1.0 1.0 1.0 11 11
LIVESTOCK, JACKSON 1.0 1.0 1.0 1.0 1.0 1.0
LIVESTOCK, LAVACA 1.0 1.0 1.0 1.0 1.0 1.0
LIVESTOCK, WHARTON* 11 11 11 11 11 11
MANUFACTURING, JACKSON 1.0 11 11 11 11 11
MANUFACTURING, LAVACA 11 11 11 11 11 11
MANUFACTURING, WHARTON* 11 1.0 1.0 1.0 1.0 1.0
MINING, JACKSON 1.0 1.0 13 1.8 2.8 3.8
MINING, LAVACA 1.0 1.4 1.8 2.6 4.7 8.6
MINING, WHARTON* 1.0 1.0 13 1.8 2.8 4.4
MOULTON 1.5 1.6 1.6 1.7 1.7 1.8
SHINER 1.4 1.5 1.6 1.6 1.6 1.7
STEAM ELECTRIC POWER, WHARTON* 1.0 1.0 1.0 1.0 1.0 1.0
WHARTON COUNTY WCID 1 13 1.3 1.3 1.2 1.2 1.2
YOAKUM* 1.2 1.3 13 13 1.3 1.4

*A single asterisk next to a WUG's name denotes that the WUG is split by more than one planning region.
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Region P Recommended Water Management Strategy (WMS) Supply
Associated with a New or Amended Inter-Basin Transfer (IBT) Permit

IBT WMS supply is the portion of the total WMS benefitting WUGs that will require a new or amended IBT permit that is not considered exempt under the Texas
Water Code § 11.085.

IBT WMS SUPPLY
(ACRE-FEET PER YEAR)

RECIPIENT
WMS NAME SOURCE BASIN WUG BASIN 2020 2030 2040 2050 2060 2070
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Region P Water User Groups (WUGs)
Recommended Water Management Strategy (WMS) Supply Associated with a
New or Amended Inter-Basin Transfer (IBT) Permit and Total Recommended Conservation WMS Supply

IBT WMS supply is the portion of the total WMS benefitting the WUG basin split listed that will require a new or amended IBT permit that is not considered
exempt under the Texas Water Code § 11.085. Total conservation supply represents all conservation WMS volumes recommended within the WUG's region-basin
geographic split.

BENEFITTING WMS SUPPLY (ACRE-FEET PER YEAR)
WUG NAME | BASIN WMS SOURCE ORIGIN BASIN | WMS NAME 2020 | 2030 | 2040 | 2050 | 2060 | 2070
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UNALLOCATED STRATEGY SUPPLY (ACRE-FEET PER YEAR)

WMS NAME WMS SPONSOR SOURCE NAME 2020 2030 2040 2050 2060 2070
DIRECT REUSE - EL CAMPO EL CAMPO ;EIUZIERECT NON-POTABLE 560 560 560 560 560
LAVACA NAVIDAD RIVER | P | LAVACA RIVER OFF-
LAVACA OFF-CHANNEL RESERVOIR - PHASE 1 AUTHORITY CHANNEL LAKE/RESERVOIR 23,500 0 0 0 0
LAVACA NAVIDAD RIVER | P | LAVACA RIVER OFF-
LAVACA OFF-CHANNEL RESERVOIR - PHASE 2 AUTHORITY CHANNEL LAKE/RESERVOIR 0 30,000 30,000 30,000 30,000
P | GULF COAST AQUIFER
LNRA DESALINATION - BRACKISH GROUNDWATER ;ﬁ\ﬁ_‘?R:\_lr?VIDAD RIVER SYSTEM FRESH/BRACKISH | 0 4,800 4,800 4,800 4,800
JACKSON COUNTY
LAVACA NAVIDAD RIVER | P | NAVIDAD RIVER TIDAL
LNRA DESALINATION - BRACKISH SURFACE WATER AUTHORITY FRESH/BRACKISH 0 1,652 1,652 1,652 1,652
TOTAL UNALLOCATED STRATEGY SUPPLIES 24,060 37,012 37,012 37,012 37,012

* Strategy supplies created through the WMS that have not been assigned to a WUG will be allocated to the entity responsible for the water through an ‘unassigned
water volumes’ entity. Only strategy supplies associated with an 'unassigned water volume' entity are shown in this report, and may not represent all strategy

supplies associated with the listed WMS.
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STRATEGY SUPPLY (ACRE-FEET PER YEAR)
WMS TYPE * 2020 2030 2040 2050 2060 2070

DROUGHT MANAGEMENT 343 343 341 342 345 348
IRRIGATION CONSERVATION 15,229 15,229 15,229 15,229 15,229 15,229
MUNICIPAL CONSERVATION 0 223 345 475 542 600
OTHER CONSERVATION 0 1,167 1,167 1,167 1,167 1,167
GROUNDWATER WELLS & OTHER 0 0 0 0 0 0
NEW MAJOR RESERVOIR 0 0 0 0 0 0
SEAWATER DESALINATION 0 0 0 0 0 0
AQUIFER STORAGE & RECOVERY 0 0 0 0 0 0
CONJUNCTIVE USE 0 0 0 0 0 0
OTHER STRATEGIES 0 0 0 0 0 0
INDIRECT REUSE 0 0 0 0 0 0
OTHER DIRECT REUSE 0 0 0 0 0 0
DIRECT POTABLE REUSE 0 0 0 0 0 0
OTHER SURFACE WATER 0 0 0 0 0 0
GROUNDWATER DESALINATION 0 0 0 0 0 0

TOTAL STRATEGY SUPPLIES 15,572 16,962 17,082 17,213 17,283 17,344

* WMS type descriptions can be found on the interactive state water plan website at http://texasstatewaterplan.org/ using the 'View data for' drop-down menus to
navigate to a specific WMS Type page. The data used to create each WMS type value is available in Appendix 3 of the Guidelines for Regional Water Planning Data

Deliverable (Exhibit D) document at http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/contract_docs/ExhibitD.pdf.



http://texasstatewaterplan.org/
http://texasstatewaterplan.org/
http://texasstatewaterplan.org/
http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/contract_docs/ExhibitD.pdf
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Region P Water User Group (WUG)
Recommended Water Management Strategy (WMS) Supplies by Source Type

STRATEGY SUPPLY (ACRE-FEET PER YEAR)

SOURCE SUBTYPE* 2020 2030 2040 2050 2060 2070
AQUIFER STORAGE & RECOVERY 0 0 0 0 0 0
GROUNDWATER 0 0 0 0 0 0
GROUNDWATER TOTAL STRATEGY SUPPLIES 0 0 0 0 0 0
DIRECT NON-POTABLE REUSE 0 0 0 0 0 0
DIRECT POTABLE REUSE 0 0 0 0 0 0
INDIRECT NON-POTABLE REUSE 0 0 0 0 0 0
INDIRECT POTABLE REUSE 0 0 0 0 0 0
REUSE TOTAL STRATEGY SUPPLIES 0 0 0 0 0 0
ATMOSPHERE 0 0 0 0 0 0
GULF OF MEXICO 0 0 0 0 0 0
LIVESTOCK LOCAL SUPPLY 0 0 0 0 0 0
OTHER LOCAL SUPPLY 0 0 0 0 0 0
RAINWATER HARVESTING 0 0 0 0 0 0
RESERVOIR 0 0 0 0 0 0
RESERVOIR SYSTEM 0 0 0 0 0 0
RUN-OF-RIVER 0 0 0 0 0 0
SURFACE WATER TOTAL STRATEGY SUPPLIES 0 0 0 0 0 0
REGION P TOTAL STRATEGY SUPPLIES 0 0 0 0 0 0

* A full list of source subtype definitions can be found in section 3 of the Guidelines for Regional Water Planning Data Deliverable (Exhibit D) document at
http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/contract_docs/ExhibitD.pdf.


http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/contract_docs/ExhibitD.pdf
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Major Water Providers are entities of particular significance to a region's water supply as defined by the Regional Water Planning Group (RWPG), and may be a
Water User Group (WUG) entity, Wholesale Water Provider (WWP) entity , or both (WUG/WWP).

Retail denotes WUG projected demands and existing water supplies used by the WUG. Wholesale denotes a WWP or WUG/WWP selling water to another entity.

LAVACA NAVIDAD RIVER AUTHORITY - WWP WATER VOLUMES (ACRE-FEET PER YEAR)
DATA DESCRIPTION 2020 2030 2040 2050 2060 2070
PROJECTED WHOLESALE CONTRACT DEMANDS 73,850 73,850 73,850 73,850 73,850 73,850
TOTAL PROJECTED WHOLESALE CONTRACT AND RETAIL DEMANDS 73,850 73,850 73,850 73,850 73,850 73,850
SURFACE WATER SALES TO WHOLESALE CUSTOMERS 73,850 73,850 73,850 73,850 73,850 73,850
TOTAL WHOLESALE AND RETAIL SALES TO CUSTOMERS 73,850 73,850 73,850 73,850 73,850 73,850
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Region P Major Water Provider (MWP) Water Management Strategy (WMS) Summary

MWPs are entities of significance to a region's water supply as defined by the Regional Water Planning Group (RWPG) and may be a Water User Group (WUG)
entity, Wholesale Water Provider (WWP) entity, or both (WUG/WWP)."MWP Retail Customers’ denotes recommended WMS supply used by the WUG. ‘Transfers
Related to Wholesale Customers’ denotes a WWP or WUG/WWP selling or transferring recommended WMS supply to another entity. Supply associated with the
MWP’s wholesale transfers will only display if it is listed as the main seller in the State Water Planning database, even if multiple sellers are involved with the sale o
water to WUGSs. Unallocated water volumes represent MWP recommended WMS supply not currently allocated to a customer of the MWP.“Total MWP Related
WMS Supply’ will display if the MWP’s WMS is related to more than one WMS supply type (retail, wholesale, and/or unallocated). Associated WMS Projects are
listed when the MWP is one of the project's sponsors. Report contains draft data and is subject to change.

LAVACA NAVIDAD RIVER AUTHORITY | LAVACA OFF-CHANNEL RESERVOIR

DATA DESCRIPTION

WATER VOLUMES (ACRE-FEET PER YEAR)

2020

2030

2040

2050

2060

2070

RELATED UNALLOCATED WMS WATER VOLUMES

23,500

30,000

30,000

30,000

30,000

WMS RELATED MWP SPONSORED PROJECTS

PROJECT DESCRIPTION

LAVACA OFF-CHANNEL RESERVOIR - PHASE 1

CONVEYANCE/TRANSMISSION PIPELINE; NEW SURFACE WATER INTAKE; DIVERSION AND
CONTROL STRUCTURE; PUMP STATION

LAVACA OFF-CHANNEL RESERVOIR - PHASE 2

CONVEYANCE/TRANSMISSION PIPELINE; PUMP STATION; RESERVOIR CONSTRUCTION

LAVACA NAVIDAD RIVER AUTHORITY | LNRA DESALINATION

DATA DESCRIPTION

WATER VOLUMES (ACRE-FEET PER YEAR)

2020

2030

2040

2050

2060

2070

RELATED UNALLOCATED WMS WATER VOLUMES

6,452

6,452

6,452

6,452

WMS RELATED MWP SPONSORED PROJECTS

PROJECT DESCRIPTION
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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, 2011, and 2016 Regional Water Plans (compiled by TWDB into the 2007, 2012, and 2017
State Water Plans, respectively). The fifth cycle of regional water planning has produced an “initially
prepared” Regional Water Plan that was required to be submitted to the TWDB by March 3, 2020 and
is to be finalized and adopted and submitted to the TWDB in October of 2020. Subsequently, by
January of 2022, the TWDB will prepare the 2022 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 El 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
General Location Map
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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 311 days in Jackson County, 270 days in Lavaca County, and

291 days in Wharton County. The mean rainfall is approximately 43.6 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 representing city 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

1 Source: Texas State Historical Association. Texas Almanac 2018-2019.
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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
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, on November 10, 2014, and then again on April 10, 2018. An
updated groundwater management plan for the Texana GCD was approved by TWDB on June 13,
2016. The Lavaca County GCD was created by the 80" Texas Legislature on May 25, 2007 but due
to lack of local support, it 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, plastics manufacturing, and
agribusiness. 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 2018.

The economy of Lavaca County includes varied manufacturing, oil and gas production, agribusiness,
and tourism. The major agricultural interests in Lavaca County include cattle, forage, poultry, rice,
corn, and grain sorghum, with a market value of approximately $61.9 million in 2018.

The economy of Wharton County includes oil, agribusiness, hunting leases, varied manufacturing,
and government services. The major agricultural interests in Wharton County include rice, grain
sorghum, cotton, milo, corn, eggs, turf grass, beef cattle, aquaculture, and soybeans; with a market
value of approximately $373.6 million for the entire county in 2018 (the county is only partially
contained in the Lavaca Region).

According the U.S. Census Bureau, the 2013-2017 median household income was approximately
$58,504 for Jackson County, $51,708 for Lavaca County, and $50,145 for all of Wharton County. The
Texas median household income was approximately $57,051 during the same period. Unemployment
in 2017 was approximately 4.0 percent in Jackson County, 3.6 percent in Lavaca County, and

4.5 percent in Wharton County.

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 2018 Property Value
Jackson $1,416,741,983 $2,459,407,498 $2,839,195,180
Lavaca $2,335,053,537 $4,209,668,856 $4,596,168,697
Wharton $2,651,668,721 $4,532,539,863 $4,628,596,988

Source: Texas Almanac 2008-2009, 2013-2014, 2018-2019
(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 El 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
E_g Manufacturing 470 459 5
f %ﬁ Mining 49 66 62
T4& Steam Electric 0 0 0
; % Livestock 1,220 2,091 532
>3 Irrigation 43,758 5,965 67,371

1.4 Non-Municipal Water Use in the Lavaca Region

According to the 2016 Water Use Survey Estimate, irrigated agriculture constitutes over 93 percent of
the total water use in Jackson, Lavaca, and Wharton counties. Municipal water accounts for three
percent, the second largest share of use categories in the region. Livestock use in the Lavaca Region
accounted for less than two percent of 2016 use and manufacturing, steam-electric, and mining water
use make up approximately 1 percent of 2016 use.

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, at the start of the
most recent drought, 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
infeasible. 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.
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The Gulf Coast Aquifer is the only major aquifer in the Lavaca Region and is the predominant supply
source, serving approximately 86 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 Section
3.3 of this plan.

1.5.2 Surface Water Sources

The maijor 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 (recent drought years) 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
water to the Lavaca Region, primarily for irrigation purposes. See Chapter 3 for more information on
current water supplies.

1.5.4 Major Water Providers

A major water provider is, by definition used for regional water planning purposes, a Water User
Group or a Wholesale Water Provider of particular significance to the region's water supply as
determined by the Regional Water Planning Group. This may include public or private entities that
provide water for any water use category. As determined by the LRWPG, the Lavaca-Navidad River
Authority (LNRA) is considered the only major water provider located in the Lavaca Region for this
planning cycle.

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, 75,068 ac-ft are dedicated for water uses outside the
region. The following amounts are contracted annually:

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

e 31,440 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 41,200 ac-ft firm yield to Formosa Plastics in Calhoun County and Jackson County

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

e 56 ac-ft firm yield held in reserve
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A total of 1,032 ac-ft firm yield is committed to Inteplast (manufacturing), located in Jackson County,
within the LRWPA. An additional 10,400 ac-ft of firm yield has been committed to Formosa Plastics
for use 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 2021
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, as designated in the 2016 Draft Texas Water
Quality Inventory conducted by TCEQ are discussed below.

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.

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 the 2016 Draft Texas Water Quality Inventory conducted by TCEQ
indicates that there are portions of one classified stream segments with a concern for DO, based on
the State Stream Standards Criteria in the Lavaca Regional Water Planning Area (Table 1-4).
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Table 1-3 Stream Segment Uses and Water Quality Criteria in the Lavaca River Basin 2017

Colorado River Basin Uses! State Stream Standards Criteria?
Chloride Sulfate TDS Fecal Coliform
Stream Stream SB 1 . DO
Segment Segment Planning Recreation AqL_Iatlc Water Annual Annual Annual (mg/ pH (30-t_iay Ttimp
# Name Region Life Supply Avg. Avg Avg L) Range Geometric mean (°F)
9 (mglL) (mg/L) | (mglL) 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
1602A2 Big Brushy Creek
1602B2 Rocky Creek H
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
1604A2 East Mustang Creek I 4
1605 Navidad River Above P PCR H PS 100 50 550 5 | 8o 126 91
Lake Texana 9.0
1605A2 West Navidad River P H 5

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 2017; Water Quality Criteria accurate as of 2017.

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

2 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

e Stream Aq".‘at'c Nutrient Algal.l Sediment ol Narrative
Segment Life . Bacterial . Water P
Segment Enrichment Contaminants Criteria
# Use Growth Supply
1601 Lavaca River Tidal
1602 Lavaca R_|ver Above Concern’ Concern’
Tidal
1602A Big Brushy Creek
1602B Rocky Creek Concern' | Concern'
Lavaca River Above 1

1602C Campbell Branch Concern

1603 Navidad River Tidal

1604 Lake Texana Concern? Concern?
1604A East Mustang Creek

Navidad River Above
1605 Lake Texana
1605 West Navidad River

'Source: TCEQ 2016 DRAFT Texas Water Quality Inventory
2Indicated by LNRA, 2017

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 standards for assessing the level of concern posed by nutrients. Currently, naturally
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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 2016 data from TCEQ and LNRA, there are
three portions of stream segments, as well as Lake Texana, with a concern for nutrients in the Lavaca
Regional Water Planning Area (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 ten 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 (240 acres),
Brackenridge Main Event Center Complex (180 acres), Texana Park (590 acres), kayaking, and
boating. 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. 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.

The Texas Parks & Wildlife Department (TPWD) currently manages 47 Wildlife Management Areas
(WMASs) in the state with a total of 714,049 acres. WMAs were established as sites to perform
research on wildlife populations and habitat, conduct education on sound resource management, and
to provide public hunting, hiking, camping, bird watching and a host of other outdoor recreational
opportunities. The D.R. Wintermann WMA lies within Region P, encompassing 246 acres.
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Table 1-5 Threatened, Endangered, and Rare Species
Found in Jackson, Lavaca, and Wharton Counties

Thr d

Black Rail

Laterallus jamaicensis

Black-spotted newt

Notophthalmus meridionalis

Cagle's map turtle

Graptemys caglei

Oceanic Whitetip Shark

Carcharhinus longimanus

Piping plover

Charadrius melodus

Reddish Egret

Egretta rufescens

Rufa Red Knot

Calidris canutus rufa

Shortfin Mako Shark

Isurus oxyrinchus

Swallow-tailed kite

Elanoides forficatus

Texas fawnsfoot

Truncilla macrodon

Texas horned lizard

Phrynosoma cornutum

Texas pimpleback

Quadrula petrina

Texas tortoise

Gopherus berlandieri

West Indian manatee

Trichechus manatus

White-faced lbis

Plegadis chihi

White-nosed coati

Nasua narica

White-tailed Hawk

Buteo albicaudatus

Wood Stork

Mycteria americana

Zone-tailed hawk

Buteo albonotatus

ed

Attwater's Greater Prairie-Chicken

Tympanuchus cupido attwateri

Blue whale

Balaenoptera musculus

Gulf of Mexico Bryde's Whale

Balaenoptera edeni

Houston toad

Anaxyrus houstonensis

Interior Least Tern

Sterna antillarum athalassos

North Atlantic right whale

Eubalaena glacialis

Sei Whale

Balaenoptera borealis

Sperm whale

Physeter macrocephalus

Whooping Crane

Grus americana

Rare

Alligator gar

Atractosteus spatula

American badger

Taxidea taxus

American bumblebee

Bombus pensylvanicus

American eel Anguilla rostrata
Awnless bluestem Bothriochloa exaristata
Bald eagle Haliaeetus leucocephalus

Big brown bat

Eptesicus fuscus

Big free-tailed bat

Nyctinomops macrotis

Comanche harvester ant

Pogonomyrmex comanche

Common garter snake

Thamnophis sirtalis

Eastern box turtle

Terrapene carolina

Eastern red bat

Lasiurus borealis

Eastern spotted skunk

Spilogale putorius

Franklin's gull

Leucophaeus pipixcan

Hoary bat

Lasiurus cinereus

Humpback whale

Megaptera novaeangliae

Indianola beakrush

Rhynchospora indianolensis

Long-tailed weasel

Mustela frenata

Marsh-elder dodder

Cuscuta attenuata

M 1ga Sistrurus tergeminus
Mexican free-tailed bat Tadarida brasiliensis
Mink Neovison vison
Mountain lion Puma concolor

Mountain Plover

Charadrius montanus

Opossum pipefish

Microphis brachyurus

Plains spotted skunk

Spilogale putorius interrupta

Shinner's sunflower

Helianthus occidentalis ssp plantagineus

Silverband shiner

Notropis shumardi

Slender glass lizard

Ophisaurus attenuatus

Smooth softshell

Apalone mutica

South Texas spikesedge

Eleocharis austrotexana

Southern Crawfish Frog

Lithobates areolatus areolatus

Southern flounder

Paralichthys lethostigma

Southern short-tailed shrew

Blarina carolinensis

Strecker's chorus frog

Pseudacris streckeri

Swamp rabbit

Sylvilagus aquaticus

Texas beebalm

Monarda viridissima

Texas diamondback terrapin

Malaclemys terrapin littoralis

Texas map turtle

Graptemys versa

Texas tauschia

Tauschia texana

Texas willkommia

Willkommia texana var. texana

Thirteen-lined ground squirrel

Ictidomys tridecemlineatus

Threeflower broomweed

Thurovia trifloral

Timber (canebrake) rattlesnake

Crotalus horridus

Tricolored bat

Perimyotis subflavus

Tropical kingbird

Tyrannus melancholicus

Welder machaeranthera

Psilactis heterocarpa

Western box turtle

Terrapene ornata

Western Burrowing Owl

Athene cunicularia hypugaea

Western hog-nosed skunk

Conepatus leuconotus

Woodhouse's toad

Anaxyrus woodhousii

Wright's trichocoronis

Trichocoronis wrightii var. wrightii

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 August 2020).
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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 2021 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 §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 ftributaries; 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 20 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. colibacterial 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 and Hallettsville, Dry Creek near Edna, Providence City, Sublime
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:

o 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

e Water quality sampling sites
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¢ Rivers, streams, roads, county lines
o Water permit holders

e Cultural resources

e Land use

e Parks and trails

¢ Observation wells

e Piezometers

e Boat ramps

e Threatened species locations

e Injection disposal wells

e Confined animal feeding operations (CAFOs)

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. The Texana and Coastal Bend GCDs create their own groundwater management plans, as
described in Section 1.2.1,

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.

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 2015-2018 water loss audit information was provided to the LRWPG
by TWDB. Nine public utilities in the LRWPA submitted water loss audit data as part of the required
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2015 submittal to TWDB. Limited data was submitted in 2016-2018, so the 2015 data is used for this
report. Total loss rates for the utilities within the LRWPA were found to vary from 5.9 to 34.3 percent,
with Edna and La Ward (part of County-Other) having the lowest reported percentage, and Moulton

having the highest. Losses may vary annually and could currently be higher or lower.

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 5.9 to 34.3 percent, with Edna having the lowest reported percentage, and
Moulton having the highest.

Table 1-6 below summarizes the 2015 water audit data available for the Lavaca Regional Water
Planning Area, which includes nine submitted water audits.

Table 1-6 Water Loss Audit Summary for the Lavaca Region

Region P
9 Audits Submitted

System Input Volume
1,625,622,369

Billed Metered
1,359,814,492

Billed Consumption 83.6% Revenue Water
1,359,814,492 Billed Unmetered 1,359,814,492
83.6% 0 83.6%
Authorized Consumption 0.0%
1,406,128,409 Unbilled Metered
86.5% 22,675,557
Unbilled Consumption 1.4%
46,313,917 Unbilled Unmetered
2.8% 23,638,360
1.5%
Unauthorized Consumption
4,064,056 Non-revenue Water
0.3% 265,807,877
Apparent Loss Customer Meter Accuracy Loss 16.4%
86,055,652 80,021,596
5.3% 4.9%
Water Loss Systematic Data Handling Discrepency
219,493,960 1,970,000
13.5% 0.1%
Reported Breaks and Leaks
24,014,990
Real Loss 1.5%
133,438,309 Unreported Loss
8.2% 109,423,319

6.7%

Source: 2015 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 State Historical Association. Texas Almanac: 2008-
2009, 2013-2014, 2018-2019.

Provides background information and statistics on
Texas and each county.

TWDB. 2017 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.

U.S. Census Bureau. 2013-2017 American Community
Survey 5-Year Estimates.

Resource for economic characteristics in Texas
counties.

Texas Workforce Commission. Labor Force Statistics for
Texas Counties 2000-Present (2017).
http://www.txcip.org/tac/census/morecountyinfo.php?MORE
=1042

Resource for unemployment rates in Texas
counties.

Lavaca-Navidad River Authority. Lavaca-Navidad River
Authority Basin Summary Report, Texas Clean Rivers
Report 2017.
http://www.Inra.org/docs/water-quality-program/fy2017-Inra-
basin-summary-report-final.pdf?sfvrsn=0

Summarizes Stream Segment Uses and Water
Quality Criteria in the Lavaca River Basin in 2017.

Texas Clean Rivers Program and TCEQ. 2016. Draft 2016
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.

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: 2020].

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

1A-1



http://www.txcip.org/tac/census/morecountyinfo.php?MORE=1042
http://www.txcip.org/tac/census/morecountyinfo.php?MORE=1042

Chapter 2 — Presentation of

October 2020 Population and Water Demands

Contents

Chapter 2 — Presentation of Population and Water Demands .............cccooecmmimiiiicccssemnnnnnnssssesnnees 241

D20 B [ 0110 To [N o3 1] o TSRS 2-1

D2 Ot B S T o o =Y o AT o o S 2-1

212 BaCKgrOUNG ......coooiiiiii e 2-1

2.1.3 Description of the REgION.........ooiiiiiiiii e 2-1

2.2 Methodology and ProjeCONS. ..........ueeiiiiie e 2-2

A B € 1T o 1= - U PPPSRP 2-2

2.2.2  Population ProjECIONS ..........eiiiiiiiiiieii et 2-3

2.2.3  Municipal Water Demand ProjeCtions............ccccvuiiiieiiiiciiiiieee e 2-3

2.2.4 lIrrigation Water Demand Projections .............cccovieiiieiiiiicciiiecece e 2-4

2.2.5 Steam-Electric Water Demand Projections.............cccoiieiiiiiiiiiiniee e 2-5

2.2.6 Manufacturing Water Demand Projections ... 2-5

2.2.7 Mining Water Demand ProjeCtioNS ............cooiiiiiiiiiiiiiiiee e 2-6

2.2.8 Livestock Water Demand Projections ...........cccooiiieiiiiiiiiii e 2-6

2.3 Major Water PrOVIAEIS .......coiiiiiiieiittei ettt e s e e 2-6
List of Tables

Table 2-1 Lavaca Region Water User Group Population by Individual Water Utility or Rural County

Table 2-2 Water Demand by Water User Group, County, and Basin
Table 2-3 Gallons Per Capita Per Day (GPCD) Values

Table 2-4 Lavaca Region Water Demands on Lavaca-Navidad River Authority (Major Water Provider)

Table 2-5 Lavaca-Navidad River Authority Water Sales Agreements

List of Appendices

Appendix 2A — Sample Correspondence to Water User Groups

Appendix 2B — Population and Water Demand Data Reports from Texas Water Development Board

(DB22)

Appendix 2C — Region P Municipal Water Demand Savings Due to Plumbing Codes and Water-

Efficient Appliances




Chapter 2 — Presentation of
Population and Water Demands October 2020

This page intentionally
left blank.




Chapter 2 — Presentation of
October 2020 Population and Water Demands

Chapter 2 — Presentation of Population
and Water Demands

2.1 Introduction

2.1.1 Scope of Work

This chapter presents the results of Task 2A and 2B 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 DB22. This information is contained within the following tables.

e Table 2-1 — Lavaca Region Water User Group Population by Utility and Rural County
e Table 2-2 — Water Demand by Water User Group, County, and Basin
e Table 2-4 — Lavaca Region Water Demands on LNRA (Major Water Provider)

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, 2011, and 2016. The
Lavaca Regional Water Planning Group contracted with AECOM to prepare the 2021 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 El Campo. The eastern portion of Wharton County is
included in the Lower Colorado Regional Water Planning Area (Region K). 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 2021 Regional Water Planning
effort.

2.2.1 General

The Texas Water Development Board (TWDB) distributed draft population, municipal water demand,
and mining water demand projections via a December 2016 communication for review by the Lavaca
Regional Water Planning Group (Lavaca RWPG). A second TWDB communication in June 2017
accompanied the TWDB’s draft irrigation, steam-electric power, manufacturing, and livestock water
demand. These communications also included a summary of the projection methodologies and
specific steps a regional planning group must follow in requesting revisions to the projections, 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
spring 2018.

TWDB rules require that projection analyses be performed for each identified municipal and non-
municipal water user group (WUG). Municipal Water User Groups are defined as:

a. Privately-owned utilities that provide an average of more than 100 acre-feet per year for
municipal use for all owned water systems;

b. Water systems serving institutions or facilities owned by the state or federal government that
provide more than 100 acre-feet per year for municipal use;

c. All other Retail Public Utilities not covered in (a) and (b) that provide more than 100 acre-feet
per year for municipal use;

d. Collective Reporting Units, or groups of Retail Public Utilities that have a common association
and are requested for inclusion by the RWPG; and

e. Municipal and domestic water use, referred to as County-Other, not included in (a)-(d)

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 designates Wholesale Water
Providers (WWP), which are persons or entities having contracts to sell any volume of water
wholesale. In addition to Wholesale Water Providers, a new requirement is for the regions to
determine the Major Water Providers (MWP) in the region. Major Water Providers are defined as a
Water User Group or Wholesale Water Provider of particular significance to the region’s water supply,
as determined by the regional planning group. The Lavaca RWPG has designated the Lavaca-
Navidad River Authority (LNRA) as the only Major 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 utilities 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 municipal, irrigation, manufacturing,
steam-electric, and livestock demand projections. No revisions were requested to the TWDB draft
projections for population or for mining demands. The detailed methodologies and resulting finalized

2 TWDB Exhibit C General Guidelines for Fifth Cycle of Regional Water Plan Development

2-2
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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.

Previous regional and state water plans have been aligned with political boundaries, such as city
limits, rather than water utility service areas for municipal demands. As part of the current planning
process, TWDB rule changes now defines municipal water user group (WUG) planning as being
utility-based, and the emphasis of the development of draft projections for the 2021 Regional Water
Plans (RWPs) was on the transition of the 2017 State Water Plan (SWP) population projections and
the associated water demand projections from political boundaries to utility service area boundaries.
As with other projections during this planning effort, TWDB staff distributed draft population data and
projections for planning group review.

The population projections indicate that the population of the Lavaca Region will increase
approximately 10 percent from 50,489 in the year 2020 to 55,522 in the year 2070. Population in
Jackson County is projected to increase 7.5 percent over the planning horizon from 14,606 in 2020 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 24 percent population increase, from 16,620 in 2020 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.

It was identified during a Lavaca RWPG meeting that there was some concern that areas of Lavaca
County are increasing in population, which is not shown in the draft projections. It was discussed that
there was not sufficient data to support a revision request during this planning cycle. The next round
of planning will incorporate the 2020 U.S. Census count, which may provide support to show
population growth in Lavaca County for the planning horizon. For this planning cycle, available water
supplies and water management strategies can be identified to meet anticipated water needs.

After the review, the Lavaca RWPG agreed that no revision requests would be submitted to the
TWDB regarding the draft population projections. The draft TWDB population projections were
formally approved by the Lavaca RWPG at the October 2, 2017 meeting with no recommended
revisions. The population projections were formally adopted by the TWDB and the projections were
incorporated into the TWDB online database (DB22). 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 (DB22).”

223 Municipal Water Demand Projections
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

2-3
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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 generally
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.

For this planning cycle, the draft municipal water demand projections incorporated GPCD values that
were carried over from the 2017 State Water Plan. These values were based on city boundaries. The
TWDB also provided, for information purposes, historical GPCD estimates that reflected the new
utility boundaries. The Lavaca RWPG agreed that the utility boundary GPCD values better represent
the new utility-based planning, and requested to the TWDB a revision that the utility boundary GPCD
values be used for calculating the municipal water demand projections.

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
decline in per capita use. The resulting Lavaca Region municipal demand projections range from
7,976 acre-feet per year in 2020 to 8,174 acre-feet per year in 2070.

These municipal water demand projections were adopted by the TWDB for use in the 2021 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 (DB22).”

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.

224 Irrigation Water Demand Projections

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 such, it is important
to the Lavaca RWPG that the irrigation water demands are planned for as accurately as possible
during times of drought.

For this planning cycle, the methodology the TWDB used to develop the draft irrigation water demand
projections was to take the average irrigation water use estimate by county for the years 2010-2014
and hold it constant for the 2020-2070 planning decades.

The Lavaca RWPG agreed that for the Lavaca Regional Water Planning Area, a three-year period
from 2011-2013 better represented the drought / dry-year period than the five-year period from 2010-
2014. Based on local knowledge, the intensity of the drought did not begin until 2011. At the

October 2, 2017 Lavaca RWPG meeting, the Lavaca RWPG approved to request that the TWDB
revise the irrigation demand projections for the region to reflect the average irrigation water use
during 2011-2013 for all three counties (Jackson, Lavaca, and Wharton).

These revised irrigation water demand projections were adopted by the TWDB for use in the 2021
Lavaca Regional Water Plan and are presented by county, river basin, and decade in Table 2-2. Data
is also provided in a different format in Appendix 2B “Population and Water Demand Data Reports
from Texas Water Development Board (DB22).”
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2.2.5 Steam-Electric Water Demand Projections

For this planning cycle, the methodology the TWDB used to develop the draft steam-electric water
demand projections is for the 2020 projections to be based on the highest water use volume from
2010-2014, plus new planned facility demands, and minus scheduled retiring facility demands. The
draft projections were kept constant from 2020-2070.

The draft projections for the Lavaca Region included two facilities in Wharton County that came
online in 2016 and 2017, The Lavaca RWPG identified that one of the facilities is located in the
Region K portion of Wharton County, rather than in the Lavaca Region portion of Wharton County. At
the October 2, 2017 Lavaca RWPG meeting, the Lavaca RWPG agreed to request that the TWDB
move the demand for that facility to Region K.

These revised steam-electric water demand projections were adopted by the TWDB for use in the
2021 Lavaca Regional Water Plan and are presented by county, river basin, and decade in Table 2-2.
Data is also provided in a different format in Appendix 2B “Population and Water Demand Data
Reports from Texas Water Development Board (DB22).”

2.2.6 Manufacturing Water Demand Projections

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.

For this planning cycle, the methodology the TWDB used to develop the draft manufacturing water
demand projections is for the 2020 projections to be based on the highest water use volume from
2010-2014, using data from the annual water use survey. The most recent 10-year projections for
employment growth from the Texas Workforce Commission were used as a proxy for increasing
demand by manufacturing sectors between 2020 and 2030. The manufacturing water demands were
then held constant from 2030-2070.

In reviewing the draft projections, the Lavaca RWPG discussed two revisions. At the October 2, 2017
Lavaca RWPG meeting, the Lavaca RWPG agreed to request that the TWDB make the following
revisions:

e The Lavaca-Navidad River Authority (LNRA) informed the LRWPG that they had recently
executed a water contract with an existing manufacturing customer for 10,400 AF of water in
Jackson County. This demand will begin in 2020, and carry through to 2070. This additional
demand of 10,400 AF was added on to the draft projection demand in all decades for Jackson
County.

e On July 315, TWDB staff sent an email containing a spreadsheet called SupportingData-
ManufacturingAdditionalWaterUse.xIsx. The email explained the spreadsheet as “Unaccounted
manufacturing water use data estimated through additional survey of wholesale water providers
and groundwater conservation districts and analysis of establishment and employment data by
industry from the U.S. County Business Patterns. This additional water use estimate for each
county can be used to supplement the draft manufacturing demand projections.” The spreadsheet
showed 34 AF of potentially unaccounted for water use in Wharton County within Region P. This
additional demand of 34 AF was added on to the draft projection demand in all decades for
Wharton County.

These revised manufacturing water demand projections were adopted by the TWDB for use in the
2021 Lavaca Regional Water Plan and are presented by county, river basin, and decade in Table 2-2.
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Data is also provided in a different format in Appendix 2B “Population and Water Demand Data
Reports from Texas Water Development Board (DB22).”

2.2.7 Mining Water Demand Projections

The mining water demand projections from the 2017 State Water Plan were carried over as the draft
mining water demand projections for this planning cycle. During the last planning cycle, the TWDB
mining water demand 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.

At the October 2, 2017 Lavaca RWPG meeting, the Lavaca RWPG agreed to approve the draft
mining water demand projections without requesting any revisions. These unchanged mining water
demand projections were adopted by the TWDB for use in the 2021 Lavaca Regional Water Plan and
are presented by county, river basin, and decade in Table 2-2. Data is also provided in a different
format in Appendix 2B “Population and Water Demand Data Reports from Texas Water Development
Board (DB22).

2.2.8 Livestock Water Demand Projections

The TWDB draft livestock water demand projections utilized an average of TWDB’s 2010-2014
livestock water use estimates for the 2020 projections. 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 2016 Regional Water Plans was then
applied to the new base. In the case of the Lavaca Region, the livestock water demand was constant
from 2020-2070.

At the October 2, 2017 LRWPG meeting, the Lavaca RWPG discussed the TWDB methodology for
the calculation of the historical livestock water use estimates. Overall, the RWPG was comfortable
with the methodology, with the exception of the water rate per head for fed/other cattle. The TWDB
methodology used 15 GPCD. The RWPG had concerns that 15 GPCD did not sufficiently take into
consideration the number of pregnant/lactating cattle and their increased water needs, as well as the
hot, humid temperatures the region experiences. The LRWPG approved to request that the TWDB
use 30 GPCD to calculate the water demands for fed/other cattle for all three counties. The request
nearly doubled the livestock water demand for the region as compared to the draft projections.

These revised livestock water demand projections were adopted by the TWDB for use in the 2021
Lavaca Regional Water Plan and are presented by county, river basin, and decade in Table 2-2. Data
is also provided in a different format in Appendix 2B “Population and Water Demand Data Reports
from Texas Water Development Board (DB22).”

2.3 Major Water Providers

The sole Major Water Provider (MWP) in the Lavaca Regional Water Planning Area, as determined
by the Lavaca RWPG, 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 2-4 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 2-5. 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 Individual Water Utility or Rural County

Region | County
Region Water User Group County Name P2020 P2030 P2040 P2050 P2060 P2070 Split Split
Pop." | Pop.?
EDNA JACKSON 5,747 5,949 6,034 6,105 6,150 6,177
GANADO JACKSON 2,080 2,153 2,184 2,209 2,224 2,236
P COUNTY-OTHER JACKSON 6,779 7,017 7,118 7,201 7,253 7,286
JACKSON Total | 14,606 15,119| 15,336| 15,515 15,627| 15,699
P HALLETTSVILLE LAVACA 2,820 2,820 2,820 2,820 2,820 2,820
P MOULTON LAVACA 874 874 874 874 874 874
P SHINER LAVACA 2,054 2,054 2,054 2,054 2,054 2,054
P YOAKUM LAVACA 3,701 3,701 3,701 3,700 3,701 3,701 P P
P COUNTY-OTHER LAVACA 9,814 9,814 9,814 9,815 9,814 9,814
LAVACA Total 19,263 | 19,263 | 19,263 19,263| 19,263 19,263
P EL CAMPO WHARTON 12,096| 12,660| 13,111| 13,502 13,863| 14,183 P
WHARTON COUNTY WCID 1 WHARTON 1,076 1,146 1,201 1,248 1,293 1,331
P COUNTY OTHER WHARTON 3,448 3,880 4,226 4,525 4,800 5,046 P
WHARTON Total | 16,620| 17,686 18,538 19,275| 19,956| 20,560 P
LRWPA TOTAL | 50,489 52,068 | 53,137 | 54,053 | 54,846| 55,522
1) 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.
2)  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.
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Table 2-2
Water Demand by Water User Group, County, and Basin

WUG Name WUG County WUG Basin Water Demand (ac-ft/yr)
2020 2030 2040 2050 2060 2070
COUNTY-OTHER JACKSON COLORADO-LAVACA 234 232 227 225 226 227
COUNTY-OTHER JACKSON LAVACA 426 421 411 409 410 411
COUNTY-OTHER JACKSON LAVACA-GUADALUPE 50 50 49 48 48 49
EDNA JACKSON LAVACA 878 880 869 869 874 877
GANADO JACKSON LAVACA 237 236 232 231 231 233
IRRIGATION JACKSON COLORADO-LAVACA 22,372 22,372| 22,372| 22,372| 22,372| 22,372
IRRIGATION JACKSON LAVACA 45136 | 45,136 | 45,136| 45,136| 45,136 45,136
IRRIGATION JACKSON LAVACA-GUADALUPE 10,990 10,990| 10,990| 10,990| 10,990 10,990
LIVESTOCK JACKSON COLORADO-LAVACA 415 415 415 415 415 415
LIVESTOCK JACKSON LAVACA 1,289 1,289 1,289 1,289 1,289 1,289
LIVESTOCK JACKSON LAVACA-GUADALUPE 178 178 178 178 178 178
MANUFACTURING JACKSON COLORADO-LAVACA 10,549 | 10,627 | 10,627| 10,627| 10,627 10,627
MANUFACTURING JACKSON LAVACA 146 147 147 147 147 147
MANUFACTURING JACKSON LAVACA-GUADALUPE 229 231 231 231 231 231
MINING JACKSON COLORADO-LAVACA 10 10 8 6 4 3
MINING JACKSON LAVACA 39 41 31 22 14 10
MINING JACKSON LAVACA-GUADALUPE 21 22 16 12 8 6
COUNTY-OTHER LAVACA GUADALUPE 4 4 4 4 4 4
COUNTY-OTHER LAVACA LAVACA 1,258 1,212 1,174 1,154 1,150 1,150
COUNTY-OTHER LAVACA LAVACA-GUADALUPE 1 1 1 1 1 1
HALLETTSVILLE LAVACA LAVACA 641 628 617 611 610 610
IRRIGATION LAVACA LAVACA 8,692 8,692 8,692 8,692 8,692 8,692
LIVESTOCK LAVACA GUADALUPE 37 37 37 37 37 37
LIVESTOCK LAVACA LAVACA 3,650 3,650 3,650 3,650 3,650 3,650
LIVESTOCK LAVACA LAVACA-GUADALUPE 76 76 76 76 76 76
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Table 2-2
Water Demand by Water User Group, County, and Basin (Continued)
WUG Name WUG County WUG Basin Water Demand (ac-ft/yr)
2020 2030 2040 2050 2060 2070

MANUFACTURING LAVACA LAVACA 563 625 625 625 625 625
MINING LAVACA LAVACA 2,544 1,860 1,416 977 537 297
MOULTON LAVACA LAVACA 179 175 171 170 169 169
SHINER LAVACA LAVACA 485 475 467 463 462 462
YOAKUM LAVACA LAVACA 658 641 627 619 618 618
COUNTY-OTHER WHARTON COLORADO 23 25 26 28 30 31
COUNTY-OTHER WHARTON COLORADO-LAVACA 99 107 113 121 128 134
COUNTY-OTHER WHARTON LAVACA 333 359 381 406 429 452
EL CAMPO WHARTON COLORADO 313 320 325 331 339 347
EL CAMPO WHARTON COLORADO-LAVACA 1,918 1,958 1,989 2,028 2,078 2,125
EL CAMPO WHARTON LAVACA 55 56 57 58 59 61
IRRIGATION WHARTON COLORADO-LAVACA| 4,858 4,858 4,858 4,858 4,858 4,858
IRRIGATION WHARTON LAVACA 83,588 | 83,588 | 83,588| 83,588 | 83,588 | 83,588
LIVESTOCK WHARTON COLORADO-LAVACA 184 184 184 184 184 184
LIVESTOCK WHARTON LAVACA 650 650 650 650 650 650
MANUFACTURING WHARTON COLORADO-LAVACA 34 34 34 34 34 34
MINING WHARTON COLORADO-LAVACA 6 6 5 3 2 1
MINING WHARTON LAVACA 12 13 9 7 5 3
STEAM-ELECTRIC WHARTON LAVACA 2,060 2,060 2,060 2,060 2,060 2,060
WHARTON COUNTY WCID 1 WHARTON LAVACA 184 190 195 200 207 213
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Gallons Per Capita Per Day (GPCD) Values

Table 2-3

Gallons Per Capita Per Day (GPCD)

WUG Name WUG County

2020 2030 2040 2050 2060 2070
COUNTY-OTHER JACKSON 93.6 89.4 86.2 84.5 84.2 84.2
EDNA JACKSON 136.3 132.0 128.6 1271 126.8 126.8
GANADO JACKSON 101.8 97.9 94.8 93.2 92.9 92.9
COUNTY-OTHER LAVACA 114.9 110.7 107.3 105.4 105.1 105.1
HALLETTSVILLE LAVACA 202.9 198.8 195.3 193.4 193.1 193.1
MOULTON LAVACA 182.6 178.3 174.6 173.4 173.1 1731
SHINER LAVACA 210.8 206.6 203.1 201.2 200.8 200.8
YOAKUM LAVACA 158.7 154.6 151.2 149.4 149.1 1491
COUNTY-OTHER WHARTON 117.7 113.0 109.8 109.5 109.2 109.1
EL CAMPO WHARTON 168.7 164.6 161.4 159.8 159.5 159.5
WHARTON
COUNTY WCID 1 WHARTON 152.4 1481 144.9 143.4 143.1 1431

Table 2-4

Lavaca Region Water Demands* on Lavaca-Navidad River Authority (Major Water Provider)

Water Demand (ac-ft/yr)

WUG Name e 2020 2030 2040 2050 2060 2070
Manufacturing Jackson 10,874 | 10,955 | 10,955 | 10,955 | 10,955 | 10,955
Municipal N/A 0 0 0 0 0 0
Irrigation N/A 0 0 0 0 0 0
Livestock N/A 0 0 0 0 0 0
Mining N/A 0 0 0 0 0 0
Steam-Electric N/A 0 0 0 0 0 0

* Demands only include customers inside of the Lavaca Region.
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Table 2-5

Lavaca-Navidad River Authority Water Sales Agreements

Customer / Use*

Supply Volume

(ac-ftlyr)

Calhoun County Navigation District 594
Held in reserve 56
City of Corpus Christi (firm supply) 31,440
City of Corpus Christi (interruptible supply) 12,000
City of Point Comfort 178
Formosa Plastics Corporation 41,200
Inteplast Corporation 1,032

TOTAL 86,500

*An additional 4,500 ac-ft/yr of firm yield is used for environmental flows
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)
A COM AECOM 512 454 4797  tel

9400 Amberglen Blvd 512 454 8807  fax
Austin, TX 78729
Wwww.aecom.com

February 27, 2017 W\

Subject: Lavaca Regional Water Planning Area (Region P)
Draft Projected Population and Water Demands for 2021 Regional Water Plan
Please Review and Respond

Dear Water User Group Representative:

The Texas Water Development Board (TWDB) has developed and released for review the draft
population and municipal water demand projections intended for use in developing the 2021
Region P Water Plan. The Lavaca Regional Water Planning Group (Region P) is currently reviewing
the draft projections for the region and is seeking input from local utilities to either verify the
projections appear accurate or request that the TWDB consider revising the numbers.

As part of the 2021 Regional Water Plan, 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 WUGs are associated with populations within and outside of water utility
service areas, and the projections of these populations are used to estimate future water demands.
This utility-based planning method is slightly different from previous planning cycles, where city limits
were also used to determine population areas. As a result, please note that the draft population and
municipal demand projections provided by TWDB in the attached table should represent your entire
water utility service area._For city water utilities, this may be less than or greater than the population
within the city limits.

The draft population projections that have been provided by the TWDB for the 2021 Region P Water
Plan 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, which have then been projected
out to 2070. Addiitionally, the per capita water use values have been modified for anticipated
plumbing code efficiency savings, which can explain why water demands might decrease over time.

The attached table lists all of the municipal WUGSs located within Region P in alphabetical order.
Rural areas that did not meet the criteria for being defined as an individual WUG are listed as
“County-Other” in the table. If a WUG is located in more than one county and/or region, each of the
county/region components and a summed total are shown to provide the entire picture.

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

— The numbers represent reasonable projections and require no revision, or
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— You would like to revise your projections and can provide information to support your request.

If no revisions are requested, a quick call or email to let us know you've reviewed the numbers and
have no changes would be very appreciated. My contact information is at the end of this letter.

If you believe adjustments to the population and/or water demand projections may be warranted,
please contact me so we can disuss your entity and what documentation might be needed by TWDB
to back up a modification. Please contact me at your earliest convenience, preferably no later than
May 1, 2017.

In addition, if after reviewing the water demand numbers, you have concerns regarding whether your
current water supplies are able to meet your future water demands, Region P would be very glad to
talk with you about what types of water management strategies would be appropriate to recommend
for your WUG in the 2021 Region P Water Plan. Having a strategy or project recommended in a
Region Water Plan can help in the process of applying for certain types of State funding.

You may contact me with any additional questions you have regarding the draft projections or
regional water planning. | may be reached directly at (512) 457-7798 or at jaime.burke@aecom.com.
For additional information, please also visit Region P’s website at http://www.Inra.org/water/lavaca-
regional-water-planning-group and the TWDB's regional water planning webpage
http://www.twdb.texas.gov/waterplanning/rwp/index.asp.

Thank you for taking the time to help support the regional water planning process in Texas.

Sincerely,

Jaime Burke, P.E.

Project Manager

AECOM

Consultant for the Lavaca Regional Water Planning Group (Region P)

Direct 512-457-7798
jaime.burke@aecom.com

Enclosure — Table containing TWDB draft projections for all municipal WUGs in Region P

Copy: File
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Region P Water User Group (WUG) Population

WUG POPULATION

2020 2030 2040 2050 2060 2070
COUNTY-OTHER 2,236 2,315 2,348 2,375 2,392 2,403
COLORADO-LAVACA BASIN TOTAL 2,236 2,315 2,348 2,375 2,392 2,403
EDNA 5,747 5,949 6,034 6,105 6,150 6,177
GANADO 2,080 2,153 2,184 2,209 2,224 2,236
COUNTY-OTHER 4,064 4,206 4,267 4,317 4,349 4,368
LAVACA BASIN TOTAL 11,891 12,308 12,485 12,631 12,723 12,781
COUNTY-OTHER 479 496 503 509 512 515
LAVACA-GUADALUPE BASIN TOTAL 479 496 503 509 512 515
JACKSON COUNTY TOTAL 14,606 15,119 15,336 15,515 15,627 15,699
COUNTY-OTHER 33 33 33 33 33 33
GUADALUPE BASIN TOTAL 33 33 33 33 33 33
HALLETTSVILLE 2,820 2,820 2,820 2,820 2,820 2,820
MOULTON 874 874 874 874 874 874
SHINER 2,054 2,054 2,054 2,054 2,054 2,054
YOAKUM* 3,701 3,701 3,701 3,700 3,701 3,701
COUNTY-OTHER 9,776 9,776 9,776 9,777 9,776 9,776
LAVACA BASIN TOTAL 19,225 19,225 19,225 19,225 19,225 19,225
COUNTY-OTHER 5 5 5 5 5 5
LAVACA-GUADALUPE BASIN TOTAL 5 5 5 5 5 5
LAVACA COUNTY TOTAL 19,263 19,263 19,263 19,263 19,263 19,263
EL CAMPO* 1,658 1,735 1,797 1,851 1,900 1,944
COUNTY-OTHER* 175 197 214 230 244 256
COLORADO BASIN TOTAL 1,833 1,932 2,011 2,081 2,144 2,200
EL CAMPO* 10,148 10,621 11,000 11,327 11,631 11,899
COUNTY-OTHER* 750 844 919 984 1,044 1,098
COLORADO-LAVACA BASIN TOTAL 10,898 11,465 11,919 12,311 12,675 12,997
EL CAMPO* 290 304 314 324 332 340
WHARTON COUNTY WCID 1 1,076 1,146 1,201 1,248 1,293 1,331
COUNTY-OTHER* 2,523 2,839 3,093 3,311 3,512 3,692
LAVACA BASIN TOTAL 3,889 4,289 4,608 4,883 5,137 5,363
WHARTON COUNTY TOTAL 16,620 17,686 18,538 19,275 19,956 20,560
REGION P POPULATION TOTAL 50,489 52,068 53,137 54,053 54,846 55,522

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Water User Group (WUG) Demand

WUG DEMAND (ACRE-FEET PER YEAR)

2020 2030 2040 2050 2060 2070
COUNTY-OTHER 234 232 227 225 226 227
MANUFACTURING 10,549 10,627 10,627 10,627 10,627 10,627
MINING 10 10 8 6 4 3
LIVESTOCK 415 415 415 415 415 415
IRRIGATION 22,372 22,372 22,372 22,372 22,372 22,372
COLORADO-LAVACA BASIN TOTAL 33,580 33,656 33,649 33,645 33,644 33,644
EDNA 878 880 869 869 874 877
GANADO 237 236 232 231 231 233
COUNTY-OTHER 426 421 411 409 410 411
MANUFACTURING 146 147 147 147 147 147
MINING 39 41 31 22 14 10
LIVESTOCK 1,289 1,289 1,289 1,289 1,289 1,289
IRRIGATION 45,136 45,136 45,136 45,136 45,136 45,136
LAVACA BASIN TOTAL 48,151 48,150 48,115 48,103 48,101 48,103
COUNTY-OTHER 50 50 49 48 48 49
MANUFACTURING 229 231 231 231 231 231
MINING 21 22 16 12 8 6
LIVESTOCK 178 178 178 178 178 178
IRRIGATION 10,990 10,990 10,990 10,990 10,990 10,990
LAVACA-GUADALUPE BASIN TOTAL 11,468 11,471 11,464 11,459 11,455 11,454
JACKSON COUNTY TOTAL 93,199 93,277 93,228 93,207 93,200 93,201
COUNTY-OTHER 4 4 4 4 4 4
LIVESTOCK 37 37 37 37 37 37
GUADALUPE BASIN TOTAL 41 41 41 41 41 41
HALLETTSVILLE 641 628 617 611 610 610
MOULTON 179 175 171 170 169 169
SHINER 485 475 467 463 462 462
YOAKUM* 658 641 627 619 618 618
COUNTY-OTHER 1,258 1,212 1,174 1,154 1,150 1,150
MANUFACTURING 563 625 625 625 625 625
MINING 2,544 1,860 1,416 977 537 297
LIVESTOCK 3,650 3,650 3,650 3,650 3,650 3,650
IRRIGATION 8,692 8,692 8,692 8,692 8,692 8,692
LAVACA BASIN TOTAL 18,670 17,958 17,439 16,961 16,513 16,273
COUNTY-OTHER 1 1 1 1 1 1
LIVESTOCK 76 76 76 76 76 76
LAVACA-GUADALUPE BASIN TOTAL 77 77 77 77 77 77
LAVACA COUNTY TOTAL 18,788 18,076 17,557 17,079 16,631 16,391
EL CAMPO* 313 320 325 331 339 347
COUNTY-OTHER* 23 25 26 28 30 31
COLORADO BASIN TOTAL 336 345 351 359 369 378
EL CAMPO* 1,918 1,958 1,989 2,028 2,078 2,125
COUNTY-OTHER* 99 107 113 121 128 134
MANUFACTURING* 34 34 34 34 34 34
MINING* 6 6 5 3 2 1
LIVESTOCK* 184 184 184 184 184 184
IRRIGATION* 4,858 4,858 4,858 4,858 4,858 4,858
COLORADO-LAVACA BASIN TOTAL 7,099 7,147 7,183 7,228 7,284 7,336

*A single asterisk next to a WUG's name denotes that the WUG is split by more than one planning region.
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Region P Water User Group (WUG) Demand

WUG DEMAND (ACRE-FEET PER YEAR)
2020 2030 2040 2050 2060 2070

EL CAMPO* 55 56 57 58 59 61
WHARTON COUNTY WCID 1 184 190 195 200 207 213
COUNTY-OTHER* 333 359 381 406 429 452
MINING* 12 13 9 7 5 3
STEAM ELECTRIC POWER* 2,060 2,060 2,060 2,060 2,060 2,060
LIVESTOCK* 650 650 650 650 650 650
IRRIGATION* 83,588 83,588 83,588 83,588 83,588 83,588
LAVACA BASIN TOTAL 86,882 86,916 86,940 86,969 86,998 87,027

WHARTON COUNTY TOTAL 94,317 94,408 94,474 94,556 94,651 94,741

REGION P DEMAND TOTAL 206,304 205,761 205,259 204,842 204,482 204,333

*A single asterisk next to a WUG's name denotes that the WUG is split by more than one planning region.
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Appendix 2C

Passive Conservation Savings for Municipal WUGS in Region P by County - in ACFT (for 2021 RWP)

2C1

Region County EntityName 2020 2030 2040 2050 2060 2070
P JACKSON COUNTY-OTHER, JACKSON 71.68 106.74 133.79 149.22 152.74 153.52
P JACKSON EDNA 62.19 93.29 117.54 129.25 132.27 132.92
P JACKSON GANADO 21.39 31.71 39.58 44.09 45.17 45.43
P LAVACA COUNTY-OTHER, LAVACA 100.59 145.77 183.69 204.49 208.10 208.10
P LAVACA HALLETTSVILLE 28.62 41.70 52.75 58.79 59.83 59.83
P LAVACA MOULTON 9.19 13.45 17.07 18.19 18.51 18.51
P LAVACA SHINER 21.24 30.85 38.95 43.35 44.08 44.08
P LAVACA YOAKUM 38.39 55.55 69.52 77.13 78.48 78.48
P WHARTON COUNTY-OTHER, WHARTON 39.74 65.28 86.15 93.92 101.19 106.66
P WHARTON EL CAMPO 126.14 190.45 243.20 275.41 287.59 294.70
P WHARTON WHARTON COUNTY WCID 1 11.58 17.84 23.06 26.00 27.39 28.25
P Total 530.75 792.64 1,005.32 1,119.84 1,155.34 1,170.48
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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 System. Primary surface water sources are the
Navidad and Lavaca Rivers and Lake Texana.

Much of the regional water demand is supplied by groundwater. Approximately 86 percent of the
existing water supplies come from groundwater. The Gulf Coast Aquifer System 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 14 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 WUGs 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 DB22. DB22 reports that contain this information
are identified below and are located in Appendix 3A accompanying this chapter.

e Table 3A-1 — Region P Source Availability
e Table 3A-2 — Region P Water User Group (WUG) Existing Water Supply
e Table 3A-3 — Region P Source Water Balance (Availability — WUG Supply)

Some of the information contained within this chapter is based on information published in Chapter 1
— Description of the Lavaca Regional Water Planning Area. 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 System. This aquifer accounts
for nearly all of the groundwater supply to the LRWPA. The Jackson Group, a minor aquifer in
northwest Lavaca County, likely provides very small amounts of supply for domestic and livestock
uses, although information on availability is limited and it has not been shown as a source of supply in
this plan.

The Gulf Coast Aquifer System 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
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from the Jasper aquifer. The aquifer beds vary in thickness and composition and are normally
discontinuous over extended distances.

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 34 to 46 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 System within the Lavaca Region is shown in
Figure 3-1. The area includes the Jasper, Evangeline, and Chicot aquifer formations. The Gulf Coast
Aquifer System parallels the coast, covers the Lavaca Region, and also extends outside the LRWPA
to the northeast and southwest.

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.
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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, at the start of the most recent drought, the Lavaca Region pumped approximately 216,000 ac-ft
of groundwater for these purposes. Agricultural irrigation accounts for approximately 92 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 5 percent of the groundwater pumped. Approximately 3 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 potentially impact domestic wells in the Lavaca Region.

The Gulf Coast Aquifer System 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
System 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).

A Central Gulf Coast Groundwater Availability Model (GAM) was developed for the Central Gulf
Coast Aquifer System 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, 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 southern Jackson 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 System. Data in TWDB Report 289, combined with water level
changes since about 1970, indicate that the potentiometric head in the Chicot aquifer has declined

approximately 20 feet, and up to possibly 80-120 feet since 1900 as a result of the pumping that has
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occurred in the area. For the Evangeline aquifer, approximately 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 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 below land surface. 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. Water levels have remained relatively stable in the region, with some declines
and some increases over the last several decades.

Figure 3-2 and Figure 3-3 below show the static water level since 2010 for Well 66-53-406 and Well
66-61-302, respectively, in the western part of Wharton County. During the most recent drought
(2011-2014), the potential that a prolonged drought combined with potential continued increased
pumping in neighboring regions could result in larger water level declines was a cause of concern.
These figures show that while water levels in the aquifer in western Wharton County did drop during
the drought, the aquifer has recharged itself since 2014 and by 2017-2018 was back to levels similar
to those before the drought occurred. In addition, the figures show the seasonal variation in water
level on an annual basis.

Figure 3-2
Static Water Levels in West Wharton County (Well 66-53-406)
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Figure 3-3
Static Water Levels in West Wharton County near Louise, TX (Well 66-61-302)
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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.

3.2.5 Water Level Monitoring Program for the LRWPA

A Water Level Monitoring Program for the LRWPA was developed as part of the 2006 planning cycle.
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 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.

3.2.6 Subsidence Effects

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.

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. 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.

' TWDB Report 289, Digital Models for Simulation of Groundwater Hydrology of the Chicot and
Evangeline Aquifers Along the Gulf Coast of Texas (May 1985)
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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 4.2 percent, or 8,416 ac-ft of the existing supplies in the LRWPA. Within the
LRWPA, Jackson County accounts for approximately 21.7 percent, or 1,827 ac-ft of the region’s
municipal groundwater usage; Lavaca County accounts for 38.3 percent, or 3,226 ac-ft; and Wharton
County accounts for 40.0 percent, or 3,363 ac-ft. There are eleven major municipal users scattered
throughout the LRWPA. The major municipal users in Jackson County are Edna, Ganado, and the
County-Other category with approximately 48, 13, and 39 percent of the county’s municipal
groundwater usage, respectively. Municipal users represent water utilities with an annual usage of at
least 100 ac-ft/yr or approximately 33 million gallons per year, while County-Other represents water
utilities with a usage of less than 100 ac-ft/yr, as well as property owners, parks, campgrounds, and
other areas supplied by domestic wells. The major municipal users in Lavaca County are Hallettsville,
Moulton, Shiner, Yoakum, and County-Other with approximately 20, 6, 15, 20, and 39 percent of the
county’s municipal groundwater usage, respectively. The major municipal users in Wharton County
are EI Campo, Wharton County WCID 1, and County-Other with approximately 75, 6 and 19 percent
of the county’s municipal groundwater usage, respectively.

3.2.8 Agricultural Groundwater Usage

According to data obtained from the TWDB, pumpage in Wharton County within the LRWPA 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 95 percent or 194,150 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

45 percent; Lavaca County, 5 percent; and Wharton County, 50 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 smaller 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 97 percent of the water supplied for irrigated agriculture in 2011. 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.

Projected agricultural irrigation demands for the 2020 through 2070 planning horizon are 78,498 ac-
ft/yr for Jackson County, 8,692 ac-ft/yr for Lavaca County, and 88,446 ac-ft/yr for the portion of
Wharton County within the LRWPA.

3.3 Groundwater Availability for the Central Gulf Coast Aquifer
System

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.
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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 all. 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
System. Desired future conditions are essentially management goals for each aquifer. The DFCs for
the Central Gulf Coast Aquifer System, adopted by GMA 15 on April 29, 2016, are summarized as
follows:

¢ No more than 13 feet of average drawdown by 2069 relative to 2000 conditions. (all counties)

e Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 15 feet in
December 2069 from estimated year 2000 conditions for Jackson County.

¢ Drawdown of the Gulf Coast Aquifer System shall not exceed an average of 18 feet in
December 2069 from estimated year 2000 conditions for Lavaca County.

e Drawdown shall not exceed an average of 15 feet in Chicot and Evangeline Aquifers in
December 2069 from estimated year 2000 conditions for Wharton County.

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
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 System MAG being
documented in TWDB report GR 16-025_MAG, dated March 22, 2017. The report provides the MAG
values for the Lavaca Region by county and basin, as shown in Table 3-1.

Table 3-1 Modeled Available Groundwater (MAG) Volumes for the Gulf Coast Aquifer System
in the Lavaca Region (ac-ft/yr)

Year
Region | County Basin
2020 2030 2040 2050 2060

Colorado-Lavaca 28,025 28,025 28,025 28,025 28,025
Lavaca 49,582 49,582 49,582 49,582 49,582

P Jackson
Lavaca-Guadalupe 12,875 12,875 12,875 12,875 12,875
County Total 90,482 90,482 90,482 90,482 90,482
Guadalupe 41 41 41 41 41
Lavaca 19,811 19,811 19,811 19,811 19,811

P Lavaca
Lavaca-Guadalupe 401 401 401 401 401
County Total 20,253 20,253 20,253 20,253 20,253
Colorado 873 873 873 873 873
Colorado-Lavaca 14,091 14,091 14,091 14,091 14,091

P Wharton
Lavaca 62,992 62,992 62,992 62,992 62,992
County Total 77,956 77,956 77,956 77,956 77,956
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In the GR16-025 MAG report, MAG values were determined for the years between 2000 and 2069. In
the report, the MAG values are shown by Groundwater Conservation District / County out to 2069, but
are only shown through 2060 for the MAG values by County and River Basin. Table 3-1 shows these
County/ River Basin MAG values through 2060. The regional water planning period is 2020 — 2070,
though, so availability numbers must be shown for 2070 as well. Thus, the 2069 MAG values are
used for the 2070 regional water planning decade. In the report, the MAG values for the year 2069 for
the Groundwater Conservation Districts in Jackson County and Wharton County are the same as for
2060, but the MAG values for Lavaca County, which has no Groundwater Conservation District,
decreases slightly from 2060 to 2069. Table 3-2 below, shows the resultant availability numbers for
the Gulf Coast Aquifer System within the Lavaca Region, which are used for planning purposes. As
can be seen in the table, the 2070 availability for the Lavaca River Basin within Lavaca County
decreases slightly from 2060 to 2070.

Table 3-2 Lavaca Region Groundwater Availability for the Gulf Coast Aquifer System (ac-ft/yr)

Year
Region | County Basin
2020 2030 2040 2050 2060 2070

Colorado-Lavaca 28,025 28,025 28,025 28,025 28,025 28,025
Lavaca 49,582 49,582 49,582 49,582 49,582 49,582

P Jackson
Lavaca-Guadalupe 12,875 12,875 12,875 12,875 12,875 12,875
County Total 90,482 90,482 90,482 90,482 90,482 90,482
Guadalupe 41 41 41 41 41 41
Lavaca 19,811 19,811 19,811 19,811 19,811 19,811

P Lavaca
Lavaca-Guadalupe 401 401 401 401 401 401
County Total 20,253 20,253 20,253 20,253 20,253 20,253
Colorado 873 873 873 873 873 873
Colorado-Lavaca 14,091 14,091 14,091 14,091 14,091 14,091

P Wharton
Lavaca 62,992 62,992 62,992 62,992 62,992 62,992
County Total 77,956 77,956 77,956 77,956 77,956 77,956

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 2021 RWP using a modified version of the 2014
TCEQ Water Availability Model (WAM) for the river basins within the LRWPA. 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. Despite
the more recent drought, the Drought of Record (DOR) for this region of Texas occurred in the 1950s
and is reflected in the historical dataset. 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
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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
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.

In previous planning cycles, the LRWPG has used the TCEQ Lavaca River WAM Run 3 to determine
the firm yield of Lake Texana. This cycle, the LRWPG requested TWDB approval to use a modified
version of the TCEQ Lavaca River WAM Run 3. The modified model was based on a review of the
TCEQ Lavaca River WAM Run 3 performed by Freese & Nichols, Inc. (FNI) in 2016. The review
discovered a few issues with the model related to the SB3 pulse flows, consistency with standard Run
3 assumptions, and consistency with water right permit terms. FNI proposed revisions to address the
issues, and prepared a memo to TCEQ detailing the revisions. The LRWPG agreed that the revisions
create a more accurate model. TWDB approved the LRWPG’s request to use the modified model for
determining surface water availability in the Lavaca Region. Appendix 3B contains the LRWPG
hydrologic variance request to TWDB, which includes a description of the modified TCEQ Lavaca
WAM Run 3. Appendix 3B also includes the approval letter from TWDB at the front of the appendix.

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 2021 Lavaca RWP. Individual
water right appropriations of rivers and creeks in the LRWPA are included in Appendix 3C.
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Table 3-3 Permitted Diversions from LRWPA Rivers and Streams

Stream Permitted Authorization
(ac-ft/yr)

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. Projected sedimentation was incorporated into the model runs for
2020-2070, in determining the firm yield of Lake Texana.

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. The Arbuckle Reservoir, a new source in the 2021 Region K Water
Plan, provides additional reliability for the Colorado River during DOR conditions.

3.5 Major Water Providers

The only MWP in the LRWPA is the Lavaca-Navidad River Authority (LNRA), which holds rights to
the firm yield of Lake Texana. 31,440 ac-ft of this water is contracted for use by Corpus Christi and its
surrounding service area. Another 41,200 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 and an
expected 10,400 ac-ft of the Formosa Plastic Corporation contract are the only uses of water from
Lake Texana that are used within 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.
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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.

Table 3-4 provides a list of existing supplies for the Major Water Provider in the region by decade and
category of use. This list only includes supplies to entities within Region P.

Table 3-4 Lavaca Region Water Supplies* from Lavaca-Navidad River Authority (Major Water

Provider)
Water Supplies (ac-ft/yr)
WUG Name WUG County
2020 2030 2040 | 2050 2060 2070

Manufacturing Jackson 10,874 | 10,955 | 10,955 | 10,955 10,955 10,955
Municipal N/A 0 0 0 0 0 0
Irrigation N/A 0 0 0 0 0 0
Livestock N/A 0 0 0 0 0 0
Mining N/A 0 0 0 0 0 0
Steam-Electric N/A 0 0 0 0 0 0

* Supplies shown are only for customers inside the Lavaca Region.

3.6 Inter-Regional Coordination

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. Existing water
supplies determined for WUGs and the major water provider, LNRA, are legally and physically
available under DOR conditions. The methodology used for allocating existing water supplies in the
2021 Lavaca RWP involved making minor updates to the existing supply allocation from the 2016
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 Lavaca Basin
(8,067 ac-ft/yr shortage.) These projected shortages remain constant across the planning horizon
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Region P Source Availability

3A-1

10/8/2020 3:31:25 PM

GROUNDWATER SOURCE TYPE SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
SOURCE NAME COUNTY BASIN SALINITY * 2020 2030 2040 2050 2060 2070
COLORADO- FRESH/
GULF COAST AQUIFER SYSTEM JACKSON LAVACA BRACKISH 28,025 28,025 28,025 28,025 28,025 28,025
FRESH/
GULF COAST AQUIFER SYSTEM JACKSON LAVACA BRACKISH 49,582 49,582 49,582 49,582 49,582 49,582
GULF COAST AQUIFER SYSTEM JACKSON LAVACA- FRESH 12,875 12,875 12,875 12,875 12,875 12,875
GUADALUPE ’ ’ ’ ’ ’ ’
GULF COAST AQUIFER SYSTEM LAVACA GUADALUPE FRESH 4 4 4 4 4 4
GULF COAST AQUIFER SYSTEM LAVACA LAVACA FRESH 19,811 19,811 19,811 19,811 19,811 19,811
GULF COAST AQUIFER SYSTEM LAVACA LAVACA- FRESH 401 401 401 401 401 401
GUADALUPE
GULF COAST AQUIFER SYSTEM WHARTON COLORADO FRESH 873 873 873 873 873 873
COLORADO-
GULF COAST AQUIFER SYSTEM WHARTON LAVACA FRESH 14,091 14,091 14,091 14,091 14,091 14,091
GULF COAST AQUIFER SYSTEM WHARTON LAVACA FRESH 62,992 62,992 62,992 62,992 62,992 62,992
GROUNDWATER SOURCE AVAILABILITY TOTAL| 188,691 188,691 188,691 188,691 188,691 188,691
SURFACE WATER SOURCE TYPE SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
SOURCE NAME COUNTY BASIN SALINITY * 2020 2030 2040 2050 2060 2070
TEXANA LAKE/RESERVOIR RESERVOIR** LAVACA FRESH 74,500 74,500 74,500 74,500 74,500 74,500
SURFACE WATER SOURCE AVAILABILITY TOTAL 74,500 74,500 74,500 74,500 74,500 74,500
REGION P SOURCE AVAILABILITY TOTAL|  263,191|  263,191|  263,191|  263,191|  263,191| 263,191

* Salinity field indicates whether the source availability is considered “fresh’ (less than 1,000 mg/L), ‘brackish’ (1,000 to 10,000 mg/L), ‘saline’ (10,001 mg/L to
34,999 mg/L), or ‘seawater’ (35,000 mg/L or greater). Sources can also be labeled as ‘fresh/brackish’ or ‘brackish/saline’, if a combination of the salinity types is

appropriate.

** Since reservoir sources can exist across multiple counties, the county field value, ‘reservoir’ is applied to all reservoir sources.



TWDB: WUG Existing Water Supply Page 1 of 2

Region P Water User Group (WUG) Existing Water Supply

3A-2

10/8/2020 3:31:59 PM

SOURCE EXISTING SUPPLY (ACRE-FEET PER YEAR)

WUG NAME REGION SOURCE DESCRIPTION 2020 2030 2040 2050 2060 2070
COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 331 331 331 331 331 331
MANUFACTURING P TEXANA LAKE/RESERVOIR 10,549 10,627 10,627 10,627 10,627 10,627
MINING P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 10 10 10 10 10 10
LIVESTOCK P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 415 415 415 415 415 415
IRRIGATION P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 22,372 22,372 22,372 22,372 22,372 22,372

COLORADO-LAVACA BASIN TOTAL 33,677 33,755 33,755 33,755 33,755 33,755

EDNA P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 1,281 1,281 1,281 1,281 1,281 1,281
GANADO P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 340 340 340 340 340 340
COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 602 602 602 602 602 602
MANUFACTURING P TEXANA LAKE/RESERVOIR 146 147 147 147 147 147
MINING P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 41 41 41 41 41 41
LIVESTOCK P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 1,289 1,289 1,289 1,289 1,289 1,289
IRRIGATION P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 45,136 45,136 45,136 45,136 45,136 45,136
LAVACA BASIN TOTAL 48,835 48,836 48,836 48,836 48,836 48,836

COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 71 71 71 71 71 71
MANUFACTURING P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 50 50 50 50 50 50
MANUFACTURING P TEXANA LAKE/RESERVOIR 179 181 181 181 181 181
MINING P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 22 22 22 22 22 22
LIVESTOCK P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 178 178 178 178 178 178
IRRIGATION P GULF COAST AQUIFER SYSTEM | JACKSON COUNTY 10,990 10,990 10,990 10,990 10,990 10,990
LAVACA-GUADALUPE BASIN TOTAL 11,490 11,492 11,492 11,492 11,492 11,492

JACKSON COUNTY TOTAL 94,002 94,083 94,083 94,083 94,083 94,083

COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 4 4 4 4 4 4
LIVESTOCK GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 37 37 37 37 37 37
GUADALUPE BASIN TOTAL 41 41 41 41 41 41

HALLETTSVILLE P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 846 846 846 846 846 846
MOULTON P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 234 234 234 234 234 234
SHINER P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 641 641 641 641 641 641
YOAKUM* P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 860 860 860 860 860 860
COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 1,611 1,611 1,611 1,611 1,611 1,611
MANUFACTURING P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 625 625 625 625 625 625
MINING P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 2,544 2,544 2,544 2,544 2,544 2,544
LIVESTOCK P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 3,650 3,650 3,650 3,650 3,650 3,650
IRRIGATION P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 8,692 8,692 8,692 8,692 8,692 8,692
LAVACA BASIN TOTAL 19,703 19,703 19,703 19,703 19,703 19,703

COUNTY-OTHER P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 1 1 1 1 1 1
LIVESTOCK P GULF COAST AQUIFER SYSTEM | LAVACA COUNTY 76 76 76 76 76 76
LAVACA-GUADALUPE BASIN TOTAL 77 77 77 77 77 77

LAVACA COUNTY TOTAL 19,821 19,821 19,821 19,821 19,821 19,821

EL CAMPO* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 347 347 347 347 347 347
COUNTY-OTHER* GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 31 31 31 31 31 31
COLORADO BASIN TOTAL 378 378 378 378 378 378

EL CAMPO* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 2,125 2,125 2,125 2,125 2,125 2,125
COUNTY-OTHER* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 134 134 134 134 134 134
MANUFACTURING* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 34 34 34 34 34 34
MINING* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 6 6 6 6 6 6
LIVESTOCK* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 184 184 184 184 184 184
IRRIGATION* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 4,858 4,858 4,858 4,858 4,858 4,858

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Water User Group (WUG) Existing Water Supply

3A-3

10/8/2020 3:31:59 PM

SOURCE EXISTING SUPPLY (ACRE-FEET PER YEAR)

WUG NAME REGION SOURCE DESCRIPTION 2020 2030 2040 2050 2060 2070
COLORADO-LAVACA BASIN TOTAL 7,341 7,341 7,341 7,341 7,341 7,341
EL CAMPO* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 61 61 61 61 61 61
WHARTON COUNTY WCID 1 P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 213 213 213 213 213 213
COUNTY-OTHER* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 452 452 452 452 452 452
MINING* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 13 13 13 13 13 13
STEAM ELECTRIC POWER* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 2,060 2,060 2,060 2,060 2,060 2,060
LIVESTOCK* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 650 650 650 650 650 650
IRRIGATION* K COLORADO RUN-OF-RIVER 16,000 16,000 16,000 16,000 16,000 16,000
IRRIGATION* P GULF COAST AQUIFER SYSTEM | WHARTON COUNTY 59,521 59,521 59,521 59,521 59,521 59,521
LAVACA BASIN TOTAL 78,970 78,970 78,970 78,970 78,970 78,970
WHARTON COUNTY TOTAL 86,689 86,689 86,689 86,689 86,689 86,689
REGION P EXISTING WATER SUPPLY TOTAL 200,512 200,593 200,593 200,593 200,593 200,593

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Source Water Balance (Availability - WUG Supply)

3A-4

10/8/2020 3:36:28 PM

GROUNDWATER SOURCE TYPE SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
SOURCE NAME COUNTY BASIN SALINITY* 2020 2030 2040 2050 2060 2070
COLORADO- FRESH/
GULF COAST AQUIFER SYSTEM JACKSON LAVACA BRACKISH 4,897 4,897 4,897 4,897 4,897 4,897
FRESH/
GULF COAST AQUIFER SYSTEM JACKSON LAVACA 893 893 893 893 893 893
BRACKISH
GULF COAST AQUIFER SYSTEM JACKSON LAVACA- FRESH 1,564 1,564 1,564 1,564 1,564 1,564
GUADALUPE g ’ ’ ’ ’ ’
GULF COAST AQUIFER SYSTEM LAVACA GUADALUPE FRESH 0 0 0 0 0 0
GULF COAST AQUIFER SYSTEM LAVACA LAVACA FRESH 108 108 108 108 108 108
GULF COAST AQUIFER SYSTEM LAVACA LAVACA- FRESH 324 324 324 324 324 324
GUADALUPE
GULF COAST AQUIFER SYSTEM WHARTON COLORADO FRESH 842 842 842 842 842 842
GULF COAST AQUIFER SYSTEM WHARTON ES\I/_/?('?:DO_ FRESH 6,279 6,279 6,279 6,279 6,279 6,279
GULF COAST AQUIFER SYSTEM WHARTON LAVACA FRESH 83 83 83 83 83 83
GROUNDWATER SOURCE WATER BALANCE TOTAL 14,990 14,990 14,990 14,990 14,990 14,990
SURFACE WATER SOURCE TYPE SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
SOURCE NAME COUNTY BASIN SALINITY* 2020 2030 2040 2050 2060 2070
TEXANA LAKE/RESERVOIR RESERVOIR** LAVACA FRESH 0 0 0 0 0 0
SURFACE WATER SOURCE WATER BALANCE TOTAL 0 0 0 0 0 0
REGION P SOURCE WATER BALANCE TOTAL 14,990 14,990 14,990 14,990 14,990 14,990

* Salinity field indicates whether the source availability is considered “fresh’ (less than 1,000 mg/L), ‘brackish’ (1,000 to 10,000 mg/L), ‘saline’ (10,001 mg/L to
34,999 mg/L), or ‘seawater’ (35,000 mg/L or greater). Sources can also be labeled as ‘fresh/brackish’ or ‘brackish/saline’, if a combination of the salinity types is

appropriate.

** Since reservoir sources can exist across multiple counties, the county field value, ‘reservoir’ is applied to all reservoir sources.
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Texas Water

Development Board

P.O. Box 13231, 1700 N. Congress Ave.
Austin, TX 78711-3231, www.twdb.texas.gov
Phone (512) 463-7847, Fax (512) 475-2053

July 20, 2018

The Honorable Phillip Spenrath
Region P RWPG Chair

c/o Lavaca-Navidad River Authority
P.O. Box 429

Edna, TX 77957

RE:  Region P Regional Water Planning Group (RWPG) request for approval to modify
surface water availability hydrologic assumptions for development of the 2021
Region P Regional Water Plan (RWP)

Dear Judge Spenrath:

The Texas Water Development Board (TWDB) has reviewed your request dated June 21,
2018 for approval of alternative water supply assumptions to be used in determining
surface water availability. This letter confirms that the TWDB approves the use of the
proposed Freese & Nichols, Inc modified version of the Texas Commission on
Environmental Quality (TCEQ) Lavaca Water Availability Model (WAM) RUN3 for existing
supply analysis.

Region P also requested to use the modified Lavaca WAM RUN3 for water management
strategy evaluations. While the use of these modified conditions may be reasonable for
planning purposes, WAM RUN3 would be utilized by the TCEQ for analyzing permit
applications. It is acceptable to use modified conditions for water management strategy
supply evaluations only if the yield produced is more conservative for surface water
appropriations than WAM RUN3. However, TWDB is of the understanding that the
modified conditions would result in greater yields than WAM RUN3. Strategy evaluations
involving new surface water appropriations must be based on WAM RUN3.

While the TWDB authorizes this modification to evaluate existing water supplies for
development of the 2021 Region P RWP, it is the responsibility of the RWPG to ensure that
the resulting estimates of water availability are reasonable for drought planning purposes
and will reflect conditions expected in the event of actual drought conditions; and in all
other regards will be evaluated in accordance with the contract Exhibit C, Second Amended
General Guidelines for Fifth Cycle of Regional Water Plan Development.

Our Mission : Board Members

To provide leadership, information, education, and :  Peter M. Lake, Chairman | Kathleen Jackson, Board Member | Brooke T. Paup, Board Member
support for planning, financial assistance, and -
outreach for the conservation and responsible  :
development of water for Texas :  Jeff Walker, Executive Administrator
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If you have any questions, please do not hesitate to contact Elizabeth McCoy, project
manager for Region P, at 512-475-1852 or via email at elizabeth.mccoy@twdb.texas.gov.

Si@' U

Jeff W %

Executive Administrator

c Mr. Patrick Brzozowski, Lavaca-Navidad River Authority
Ms. Karen Gregory, Lavaca-Navidad River Authority

Ms. Jaime Burke, AECOM, Inc.
Ms. Elizabeth McCoy, TWDB
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P.O. Box 429
Phone: 361-782-5229

Edna, Texas 77957
Fax: 361-782-5310

EXECUTIVE COMMITTEE

Phillip S. Spenrath
Chaiman
Counties

Neil Hudgins
Vice-Chairman
GCDs

Patrick Brzozowski
Secretary

River Authorities

Jim Coleman
Electric Service

Marie Day
Industries

Jack Maloney
Municipalities

Ed Weinheimer
Small Businesses

MEMBERS

John Butschek
Municipalities

Tom Chandler
Water Utilities

Steve Cooper
Agricultural

Robert Martin
Agricultural

Bart J. McBeth
Agricultural

Richard J. Ottis
Industries

Com. Edward Pustka
Counties

Robert Shoemate
Environmental

Dennis Simons
Counties

Gary Skalicky
Agriculture

Michael Skalicky
Water Districts

David Wagner
Public

June21,2018

Mr. Jeftf Walker

Executive Administrator

Texas Water Development Board
P.O.Box 13231

1700 North Congress Avenue
Austin, Texas78711-3231

Subject: Request by the Lavaca Regional Water Planning Group (Region P) to use a
modified TCEQ WAM Run 3 for surface water availability modeling in the 2021 Lavaca
Regional Water Plan development (Hydrologic Variance Request)

Dear Mr. Walker:

On June 18, 2018, the Lavaca Regional Water Planning Group (Region P) authorized submitting
this request to you for approval to use a modified version of the TCEQ Lavaca WAM Run 3 Model
(version date of 9/2/2014) in determining availability of surface water resources for development
of the 2021 Lavaca Regional Water Plan (RWP). This request to use the modified model is for
both surface water supply availability and for evaluating water management strategies. For water
management strategies requiring a new water right appropriation, if the modified model is not
accepted by TCEQ during the current planning cycle, the unmodified TCEQ Lavaca WAM Run 3
model will be used per TWDB requirements.

This request is based on a review of the Lavaca River WAM Run 3 model, version date of 9/2/2014,
which Freese & Nichols, Inc. (FNI) performed in 2016. The WAM had been updated by TCEQ in
2014 to include new code for modeling the Senate Bill 3 (SB3) environmental flows. During the
review, FNI observed a few issues with the model related to the SB3 pulse flows, consistency with
standard Run 3 assumptions, and consistency with water right permit terms. FNI proposed
revisions to address the issues and prepared a memo to TCEQ detailing the revisions. The FNI
memo is included as Attachment A to the request. Region P agrees that these revisions create a
more accurate model.

TCEQ has reviewed the proposed revisions from FNI, but they have not yet made the revisions to
the TCEQ model and adopted it. A summary of the proposed revisions to the TCEQ Lavaca
WAM Run 3 includes:

L, Several changes to the existing code used to model SB3 pulse flow requirements in the
Lavaca WAM.
2. Addition of missing SB3 pulse flow code for the Navidad River at Strane Park near Edna.
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3. Revisions to Lake Texana SV SA records

e These records will also then update for 2020-2070 sedimentation for regional water planning
analysis, as required by TWDB guidelines.

4. Addition of a synthetic primary control point to correct a naturalized flow calculation.
5. Revisions to modeling of Lake Texana interruptible diversions

e 3 authorizations split out rather than lumped under one diversion
e Include annual diversion limit (simplifies the coding)
e Pattern change to allow more water to be diverted in the last three months of the year (if available)

6. Revisions to Stage 2 of the Palmetto Bend Project location and SV SA records to model
it as described in COA 16-2095.

The FNI modified model and the TCEQ WAM Run 3 were both adjusted for 2020-2070
sedimentation and run to see how the surface water available supply results compared for the two
model versions.

There was no change to the firm availability of the interruptible water rights — they remained at 0 acre-
feet/ year for both model versions for all decades.

In the FNI modified model, the firm yield of Lake Texana was 74,500 acre-feet/year for all decades. In
the TCEQ WAM Run 3, the firm yield of Lake Texana was 74,500 acre-feet/year for the 2020 decade
but decreases each decade down to 73,290 acre-feet/year by 2070, due to sedimentation.

Overall, the use of the modified model increases the firm yield availability of Lake Texana in the 2030-
2070 decades.

Region P believes the modifications to the TCEQ Lavaca WAM Run 3 listed above create a more
accurate model for use in analyzing surface water availabilities. We respectfully request to use this
modified version of the TCEQ Lavaca WAM Run 3 Model (version date of 9/2/2014) in determining
availability of surface water resources for development of the 2021 Lavaca Regional Water Plan
(RWP). We appreciate your consideration of this request. Should you have any questions regarding
this submittal, please contact our Consultant, Jaime Burke, via phone at (512) 457-7798 or via email at
jaime.burke@aecom.com.

Sincerely, ;

Phillip Spenrath, Chairman
Lavaca Regional Water Planning Group

Enclosures: Attachment A — FNI Memo to TCEQ

C: Ms. Elizabeth McCoy, TWDB (electronically)
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Innovative approaches
MEMORANDUM E. QFREESE Practical results
ENICHOLS Outstanding service

10497 Town and Country Way, Suite 600 < Houston, Texas 77024 + 713-600-6800 °* fax 713-600-6801www.freese.com

TO: Kathy Alexander, TCEQ
CC: Patrick Brzozowski, Bill Dugat, Doug Caroom
FROM: Philip Taucer, Jon Albright

SUBJECT: Proposed Revisions to Lavaca and Lavaca-Guadalupe WAMs
DATE: March 29, 2016
PROJECT: LVA15590

Freese and Nichols, Inc. (FNI) has performed a review of the most recent available Run 3 Water Availability Models
(WAMs) for the Lavaca River Basin and Lavaca-Guadalupe Coastal Basin. The Lavaca WAM, with a version date of
9/2/2014, was obtained from the TCEQ website and includes new code for modeling of Senate Bill 3 (SB3)
environmental flows. TCEQ provided FNI with a draft WAM Run 3 for the Lavaca-Guadalupe Coastal Basin, with a
version date of 7/30/2015. The results of the model review indicated a number of opportunities to enhance the
model. The identified issues are related primarily to SB3 pulse flows, consistency with standard Run 3
assumptions, and consistency with water right permit terms. Proposed revisions to address these issues are
discussed in greater detail in the sections below.

Revisions of Existing Senate Bill 3 WRAP Code

FNI proposes several changes to the existing code used to model SB3 pulse flow requirements in the Lavaca WAM.
During a review of model results, it was observed that the target volume of small pulses for the Lavaca River near
Edna occasionally differed from expected values. It was determined that the Cl record which sets the duration for
this pulse differed from the values specified in Title 30, Texas Administrative Code, Chapter 298 (30 TAC §298) for
the Fall season. The following revision is proposed:

CILESPND 6 6 7 7 7 7
Cl 4 4 6 6 6 6

A similar issue was identified with the Cl record setting the large pulse duration for Sandy Creek near Ganado. The
following revision is proposed:

CISGLPND 8 8 10 10 10 10
Cl 7 7 7 7 7 8

It was also observed that the target volume of the annual pulse for all SB3 locations in the model intermittently
differed from expected values. It was determined that a TO record within the annual pulse calculation for each
SB3 location was referencing records for the large pulse. The proposed revision for the Lavaca River near Edna is
shown below. Similar charges are also recommended for the other three SB3 locations.

WRFKLEO3 XMONTH20110301 BF-LEB-AP1
TO 2 ADD DAYSPY CONT
TO 2 SuUB LEAPND


https://713-600-6801www.freese.com
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Proposed Revisions to Lavaca and Lavaca-Guadalupe WAMs
March 29, 2016
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Additions to Senate Bill 3 WRAP Code: Lavaca WAM

The existing Lavaca WAM does not include SB3 pulse flow code for the Navidad River at Strane Park
near Edna (USGS Gage 08164390) as described by 30 TAC §298.330(e)(16). While the exclusion of SB3
code for this point does not appear to impact regulated flows in the existing model due to the junior
priority of the SB3 code, there is the potential for impacts to future appropriations with a more junior
priority date. FNI has generated additional code to model the SB3 pulse flow requirements at this
location. The proposed code closely follows the approach applied by the existing Lavaca WAM for the
other SB3 locations. The following changes were made to the model code:

1. Control point connectivity in the DAT file was modified to add a new control point (GSNE1) at the
SB3 location as well as associated dummy control points for pulse flow calculations.

**CP RF502 Dv501 7 GS500 -1
CP RF502  GSNE1 7 GS500 -1
CP GSNE1 NESUBS 7 GS500 -1
CPNESUBS NEBASE 7 GS500 -1
CPNEBASE NESPUL 7 GS500 -1
CPNESPUL NELPUL 7 GS500 -1
CPNELPUL NEAPUL 7 GS500 -1
CPNEAPUL  DV501 7 GS500 -1

2. FD and WP records for these additional control points were also added to the DIS file. The
drainage area reflected on the WP records was set to match the contributing area listed for USGS
Gage 08164390. Remaining properties listed on the WP records were copied from control point
RF502.

FD GSNE1  GS500 1 GS550 GS1000
FDNESUBS  GS500 1 GS550 GS1000
FDNEBASE  GS500 1 GS550 GS1000
FDNESPUL  GS500 1 GS550 GS1000
FDNELPUL  GS500 1

1

FDNEAPUL  GS500

WP GSNE1 579.00 70.73 39.69 1.0
WPNESUBS 579.00 70.73  39.69 1.0
WPNEBASE 579.00 70.73  39.69 1.0
WPNESPUL 579.00 70.73  39.69 1.0
WPNELPUL 579.00 70.73  39.69 1.0
WPNEAPUL 579.00 70.73  39.69 1.0

3. UCrecords for pulse volumes were also added.

** NE UCs

UC NESUB 61 56 172 167 172 167 = 1401
uc 74 74 131 135 131 61

UC NEDRY 861 784 1107 1071 1107 1071 = 12883
uc 1476 1476 1012 1045 1012 861

UC NEAVG 2152 1961 2152 2083 2152 2083 = 26833
uc 2890 2890 2083 2152 2083 2152

UC NEWET 4366 3978 4366 4225 4366 4225 = 53038
uc 5165 5165 4225 4366 4225 4366

4. Other changes associated with the addition of this SB3 location included addition of dummy CP
and Cl records to facilitate calculations as well as the WR and IF records used to set pulse targets.
These changes are not included in this section due to their length, but are included in Attachment A.
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5. Hydrologic conditions for SB3 pulse flow modeling are determined through the HIS file included
with the existing Lavaca WAM. Per 30 TAC §298.320(d), the seasonal hydrologic conditions in the
Lavaca River Basin are a function of reservoir elevation in Lake Texana at the end of the preceding
season. However, an estimate of hydrologic condition based on the SV and SA records and modeled
storage from the existing WAM results in hydrologic conditions which differ from the HIS file in
approximately 40 percent of seasons. Because the SB3 code is currently the most junior in the model,
this assumption does not appear to impact regulated flows in the existing model. However, modeled
hydrologic conditions could impact future appropriations with a more junior priority date. TCEQ may
wish to consider use of an updated HIS file generated from modeled reservoir storage from the WAM,
inclusive of any other model revisions incorporated by TCEQ. Alternately, the model code could be
modified to dynamically calculate hydrologic condition without the need for an HIS file.

Additions to Senate Bill 3 WRAP Code: Lavaca-Guadalupe WAM

The existing Lavaca-Guadalupe WAM does not include SB3 pulse flow code for Garcitas Creek near
Inez (USGS Gage 08164600) as described by 30 TAC §298.330(e)(20). While the exclusion of SB3 code
for this point does not appear to impact regulated flows in the existing model due to the junior
priority of the SB3 code, there is the potential for impacts to future appropriations with a more junior
priority date. FNI has generated additional code to model the SB3 pulse flow requirements at this
location. The proposed code closely follows the approach applied by the existing Lavaca WAM for SB3
locations. The following changes were made to the model code:

1. Control point connectivity in the DAT file was modified to add dummy control points for pulse flow
calculations.

**CPGS1200 CB1190 1
CPGS1200  GSGC1 1
CP GSGC1 GCSUBS 7 GS1200 -1
CPGCSUBS GCBASE 7 GS1200 -1
CPGCBASE GCSPUL 7 GS1200 -1
CPGCSPUL  GCLPUL 7 GS1200 -1
CPGCLPUL GCAPUL 7 GS1200 -1
CPGCAPUL CB1190 7 GS1200 -1
CPDAYSPY ouT 2 ZERO ZERO

2. FD and WP records for these additional control points were also added to the DIS file. The
parameters on the WP records were set to match the contributing area listed for control point
GS1200, the primary control point which represents USGS Gage 08164600.

FD GSGC1 GS1200
FDGCSUBS GS1200
FDGCBASE GS1200
FDGCSPUL GS1200
FDGCLPUL GS1200
FDGCAPUL GS1200

WP GSGC1  97.36 63.90 38.35
WPGCSUBS  97.36 63.90 38.35
WPGCBASE  97.36 63.90 38.35
WPGCSPUL  97.36 63.90 38.35
WPGCLPUL  97.36 63.90 38.35
WPGCAPUL  97.36 63.90 38.35

RPRRPRRR
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3. UCrecords for pulse volumes were also added.

** GC UCs

UC GCSuUB 61 56 61 60 61 60 = 723
uc 61 61 60 61 60 61

UC GCDRY 123 112 123 119 123 119 = 1145
uc 61 61 60 61 60 123

UC GCAVG 246 224 246 238 246 238 = 2291
uc 123 123 119 123 119 246

UC GCWET 430 392 430 417 430 417 = 3856
uc 184 184 179 184 179 430

4. Because a HIS file is not included as part of the existing Lavaca-Guadalupe WAM, hydrologic
conditions were assumed to mirror the Lavaca River Basin; therefore, the HIS file for the Lavaca WAM
was applied for the Lavaca-Guadalupe WAM as well. Because the SB3 code is currently the most
junior in the model, this assumption does not appear to impact regulated flows in the existing model.
However, modeled hydrologic conditions could impact future appropriations with a more junior
priority date. Potential alternative approaches which TCEQ may wish to consider include using a
basin-specific HIS file generated from modeled naturalized flows or modification of model code to
dynamically calculate hydrologic condition without the need for an HIS file.

5. Other changes associated with the addition of this SB3 location included addition of dummy CP
and Cl records to facilitate calculations as well as the WR and IF records used to set pulse targets.
These changes are not included in this section due to their length, but are included in Attachment B.

Revisions to Lake Texana SVSA Records

The SV and SA records included in the Lavaca WAM for Lake Texana do not follow the standard Run 3
assumption of original surveyed area and capacity. While the reservoir began impounding flows in
1980, the SVSA records primarily reflect measurements from a year 2000 survey of the lake by the
Texas Water Development Board (TWDB). TWDB data is used up to the conservation elevation of 44
feet above mean sea level (ft msl), with an additional pair of area and capacity values corresponding
to the authorized storage of 170,300 ac-ft at an assumed elevation of 45 ft msl. In addition to
departing from Run 3 assumptions, this potentially introduces inconsistencies into a) the modeling of
reservoir operation, as bay and estuary release requirements for the lake as specified in Certificate of
Adjudication (COA) 16-2095B are contingent on a percentage of storage capacity, b) the frequency and
reliability of interruptible diversions from Lake Texana and c) with the operation of upstream junior
irrigators that can only divert when Texana is above 43 feet.

FNI recommends use of the authorized area and capacity dataset from the Texas Department of
Water Resources (TWDR) year 1984 operational analysis of Lake Texana to improve consistency with
standard Run 3 assumptions. In order to confirm the reasonableness of the TDWR dataset as a
representation of original reservoir conditions, the survey data and calculated sedimentation rate
from TWDB’s year 2010 Volumetric and Sedimentation Survey of Lake Texana report were used to
estimate year 1980 reservoir storage. The calculated original storage based on the sedimentation in
the 2010 survey is approximately 171,100 ac-ft at elevation 44 ft msl, which is very close to the
authorized storage capacity of 170,300 ac-ft.

Updated model code was developed to implement this revised storage data. The following changes
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were made to the model code:

1. The SV and SA records from the existing WAM were replaced with values representing TDWR
data.

SVTEXANA 0 480 2950 9190 21420 40060 64210 94790 132820 170300 180840
SATEXANA 0 190 790 1700 3190 4270 5390 6840 8370 10370 10880

2. A minor adjustment was made to the WS record for the non-interruptible diversion from Lake
Texana to reflect updated storage parameters. The TDWR storage-area tables did not have the
corresponding elevations. By back-calculating the incremental elevation between storage/area values
for the 9™ and 10" entries in the SV/SA records, it was determined that the elevation corresponding
with storage 132,820 ac-ft was 4 feet lower than the elevation at 170,300 ac-ft. Assuming that the
maximum storage is at elevation 44 feet, then the elevation at 132,820 ac-ft was at 40 feet. With
these two points, the storage at elevation 43 feet could be calculated (160,930 acre-feet).

WRDV221A 74500 TA19720515 1 1 C2095_1 TEXANA1l
WSTEXANA 160930

3. Adjustments were made to DI records to reflect updated storage parameters.

** DROUGHT INDEX RECORDS for B&E when below 78.18% conservation

DI 1 0 1 TEXANA

1S 6 0 10000 100000 133140 133141 170301

1P 100 100 100 100 0 0

*k

** DROUGHT INDEX RECORDS for B&E when above 78.18% conservation
DI 2 0 1 TEXANA

IS 6 0 10000 100000 133140 133141 170301

1P 0 0 0 0 100 100

** DROUGHT INDEX RECORDS water rights that have the 43 ft msl restriction.
DI 3 0 1 TEXANA

1S 6 0 10000 100000 160930 160931 170300

1P 0 0 0 0 100 100

Addition of Synthetic Primary Control Point

The original Lavaca WAM uses flows at control point GS500 (USGS Gage 08164500, Navidad River near
Ganado) to estimate flows at control point EP000, the mouth of the Lavaca River. As a result, in
approximately 26 percent of the months the naturalized flow at the mouth was less than the
combined naturalized flow from the upstream primary control points GS500, GS300 (USGS Gage
08164000, Lavaca River near Edna) and WGS800 (USGS Gage 08164503, West Mustang Creek near
Ganado). A summary of naturalized flows for these points from the existing Lavaca WAM is included
in Attachment C. Because the naturalized flow calculation for EPOOO is solely based on GS500,
whenever flow at GS500 is zero, flow at EPOQO0 is also modeled as zero even though there are flows
shown from the Lavaca River and West Mustang Creek. It does not seem reasonable to assume that
these flows are lost prior to entering the bay. These observations indicate that the naturalized flow
methodology applied for EPO0O in the existing model is not a reliable approach.

WRAP is unable to directly calculate incremental flows below multiple primary control points.
Therefore, FNI recommends addressing this issue by treating EPO00 as a primary model control point

3B-10
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with naturalized flows synthesized externally from naturalized flows at the other primary control

points. FNI calculated new naturalized flows at EPO0O using the total flow at GS500, GS300, and

WGS800 multiplied by the ratio of the drainage areas found in the DIS file (2,322.46 divided by 822.05

+1058.52+ 167.53 equals 1.134). This is consistent with the method used by WRAP to calculate

naturalized flows at secondary control points between primary control points. This is also consistent

with a number of other WAMSs which have synthetic flows at the outlet point of the model.

The following proposed code changes implement the new naturalized flows at the mouth.

1. A modified CP record changes EPO00 from a secondary to a primary control point.

CP EPOOO

ouT

GS300

2. The following IN records were added to the INF file.

IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN
IN

EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO
EPOOO

1940 2090.
1941119749.
1942 10873.
1943 30324.
1944192479.
1945 82422.
1946 48893.
1947154774.
1948 24928.
1949 5213.
1950 45526.
1951 1693.
1952 1272.
1953 12117.
1954 1952.
1955 1514.
1956  872.
1957 0.

1958135682

1959 22238.
1960 59319.
1961198123.
1962 15002.
1963 26036.
1964 5777.
1965 90378.
1966 37240.
1967 4355.
1968305217.

1969 31532
1970 58130
1971 4215

1972 65627.
1973 19070.

1974245445

1975 36303.

1976 7298
1977 58199

1978 73279.
1979328344.

1980214429
1981 9053
1982 9603

1983 73316.
1984 73694.
1985 97135.
1986 5231.
1987 62688.
1988 10869.
1989111586.
1990 3278.
1991171119.
1992334581.
1993 80669.

1994 9577
1995129152
1996 8009

26948.
72502.
14823.
10251.
43633.
27362.
115426.
16801.
55144.
53345.
34829.

2992.
10829.
13125.

2317.
7103160.
8 8022
9 14443.
.4188849.
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7238171.
2 65915.
5292766.
3 16393.
7 43530.
1 26369.
1123659.
7 72822.
9 3486.
7 29962.
.4222380.
.4 10424.
.4 6386.
5107044.
7 40148.
.4 36674.
3 28911.
.4 6679.
.4179226.
9 46725
8154065.
.4 37071.
.4 6998.
.4 82802.
0205624 .
9 28969.
0 62613.
9 7476.
7147733.
3 2616
8 17773.
0 31669.
6 61208.
3883200.
9124668.
.9 2141.
.6 9865.
.8 3691.

5 5332
6221902

0 15068.
7 59369.
8307243.
0 20095.

69399.

38700

45498.
28429.
7269.
6635.
5277.

5145

4
3
5
4
1
1
9
6
7 1726.
7 1690.
.8 640.
7122317.
9 23429.
0 17788.
7
8
5
2
1
3
2
5

16462

27028.

11177

6719.
18700.

10040

38400.
3476.

2 29329.
2146490.
1109639.
1 4739.
4 36413.
1209229.
6 22707.
2 13747.
1 7103.
4 22486.
.7 12182.
5 78472.
7 11002.
0 11409.
1 25832.
4185353.
0 22098.
3199652.
6 2692.
4 46920.
.8 23180.
5 12246.
1 65935.
7 16555.
3133695.
1125973.

5 38242
1202807
9 10633

.9 3707.
.4269463.
6174049.
1 9478.
9 19213.
6210268.
5 28169.
.4 26285.
8 9122.
2218539.
0 27761.
2 4229.
3 88717.
.4 6476.
7 7664.
8 5037.
3 2882.
2250494.
6 12069.
6305689.
.4 27904.
5 18377
.0 90558.
4 4849.
1 8928.
.4 11646
9111372.
6 14801.
6 36123.
6224752.
7 18254.
3 7928.
9 11194.
9478659
2 34417.
2 90101.
1 81499
5197443.
9 37054.
6222374.
6 10382.
7 35901.
0 27558.
8 34821.
1 16338.
5311015
6 11351.
7 16782.
7 24584.
6 5264.
9 51452.
0302089.
2419298.
9110964.
.6 40219.
.3 46508.
.4 9639.

4 7929

5438255.
1 15590.
6 30296.
7178756.
9 11194.
3 71036.
7110784.
1151905.
8 29374.
3 11201.
2 3836.

3219581

6161518.
9 12569.
7 99206.
3 2916.
9140918.
5 68970.
5 61885.
0 38350.
.4 15580.
7 21379.
4 8537.
6 5252.
.4315458
3193786.
6 11547.
0255916.
8269762.

2246297
5 8050

7546948 .
-4 92606
9110405.
3326517.
.4128432.

5 33108

7 2787.
2379935.
5154725.
3 68242.
2520352.
1 62308.
4 13780.
-9 43615.
7 13537.
0 70739.
8 18234.
7130619.
6 33591.
4 34939.
4456711.
4451581.

6237854
2124490
6 13425

.7 23720.
8291206.
5 13164.
5 16451
1 20630.
8 15455.
8234881.
0 8516.
6 6450.
6 6545.
0 75919.
5 86156.
.3 33196.
8 2339.
4  261.
5 19019.
2 0.
8126944 .
9 2500.
7 76755.
7349034.
0285187.
0 43665.
3 6686.
2 53428.
.4 98309.
9 43374.
7 1248.
9518567.
7 17396.
.4 70845.
.4 6141.
0 79854.
-4965679.
7126901.
0124750.
6 76227.
.4 74756.
8 39600.
2155362.
0 7463.
0416622.
9 19251.
9 16195.
0 14631.
0 22521.
6222155.
9641075.
0 13524.
7 14957.
2 26.
3 37368.
8246171.
3674427.
.3 73967.
.0 27104.
.4 68185.

6639742.9
0139189.6
0221570.7
.4 244446
11070.0
9637.9
34622.0
9493.2
12879.7
17822.1
6830.1
2251.9
4978.0
6572.5
1796.8
2756.9
3186.9
3055.9
20515.6
11524.5
60992.7
126135.2
18479.3
27990.2
6460.8
11985.0
23390.3
4021.8
.9 8982
4
1
0
9
7
3
8
3
5
0
6
8
9
4
2
0
4
5
7
9
9
4
2
9
1
1
2
4
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6318.
19730.

4443.
32928.
72542.
14974.
80591.
66206 .
17937.
15851.
36208.
13796.
76587 .
20748.
111186.
20879.
38716.
18822.
54200.
23770.

7438.
25582.
48253.
31863.
44156.
12097.
48545.
17246.

0

7358.
51369.
14218.
9659.
7742.
43345.
88200.
8734.
803.
15598.
342.
0.
1466.
53183.
206.
15006 .
0.
171.
1000.
22639.
138141.
11538.
1535.
402.
2753.
2479.
17586.

19288.

2849.
4315.
93715.
19686 .
41403.
23001.
26107.
3237.
2904.
1189.
8068.
2121.
58141.
1958.
13388
4491.
11019.
6647.
9430.
7784.
2644.
3156
8537.
9491.
21405.
27520.
18165.
15949.

7135

1351
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1 48196

3 11670.
8 13956.

6394597

.4 29754.
1 17209.
2107681.
6243004.
1 15013.

8130105

3407122.
5 26662.
2 9048.
3 6001.
7504590.6
9270814.4
.2
5
3

1 9100

3476075.
7 7943.
-4130033.
0 1289.
5 16835.
8 20944.3
1 5010.2
3 95.3
6 0.0
.9 13740.7
6 .8
1 1
6 0
4 4
1 5
2 7

33876

9644 .
2708.
20486.
10761.
99096.

4238.2
18366.7
43974.3

.7
36672.3
12651.5
226323.

7708.
9609.
11826.
8421.
36705.4
7287.6
75035.9
.5
20370.2
73.4
45338.
70343.
18217.
22064.
7464724.
0 27730.0
1 1914.7
.4
5
1

8
7

1

1
5

41153.
67584.
15073.
5978.
7857.
16381.
3184951.
3264.
2468.
1191600.
2466.
9784.
1879.
5872.
2709.
14653.
765.
0358842.
38097.
92510.

1482953

2

6

1

3

6
0

7

8

26637

4063

11035.
2490.
8018.

29939.

.4181637.
21677.
8287.
2698.
13189.
.4171274.
8786.
.4143305.
22864.
26800.
7126512.
1103831.
10059.
-4300523.
34066.
17822.
0113943.
6004.
22795.
6017.
33266.
81384.
12730.
5179570.
5209596.
34831.
46198.
1650.7
14043.5
.1 5210.
7
7
2

7728331.
4 65360.
0 25871.
3 50465.
2 33994.
5 5450.
0145143.
7 8773.
3 4834.
5 11652.
8 2947.
6 4859.
6 52075.
3 5267.
7 2318.
6 2335
9 2341.
1207530.
8 21122.
7 66779.

3160588.
5 5637.
9 11397.
9 6901.

1 4237.
0 13450.
0 18104.
1 16911.
2 10030.
3 11636.
1 10215.
6 51277.
7169927.
1 9016.
6 61646.
2 38806.
3 33865.
8 8093.
1 5917.
2347454.
0192815
7116676.
7 20092.
3234181.
1 35759.
92411.
1834.

1594.
6802.
68756.
2 6379.

1147303 14445.

686.
1835.

2 17050.
9 15087.

1
1
5
9
9
6
4
1
3
3
0
0
8
0
.8
3
9
1
8
3
1
8
9
4
1
3
2
6
4
1

3
1
1
1
.5
8
9
9

6347518.
25033.
15765.
76706.
81711.
17978.
32193.
19871.

2689.
105499.
2123.
2814.
87359.
7810.
696.
887.
6614.
19566 .
42542
65386 .

132192.
17203.
19793.
20413.

2766.
61713.
3521.
6288.
54656.
58847.
5474.

5116313.
5319.

23646.

65183.

61034.

5409538.
5296.

16854.

11959.
8184.

26581.

16414.
7270.

15504.

53999.

8205256.

88231.

12217.

361.
22.

8376359.

61189.

43800.

0116565.

66300.

19054.

5
0
2
7

0

3
1
9
6

1
5

8
5
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3. The following records were changed in the DIS file.

On Lavaca:

FD 20955 EP00O 1 GS300 WGS800  GS500
FD CB220  EPO0O 1 GS300 WGS800  GS500
FD DV211  EP0O0OO 1 GS300 WGS800 GS500
FD DV212  EP0O0OO 1 GS300 WGS800 GS500
FD DV213  EP00OO 1 GS300 WGS800 GS500
FD DV214 EP0O0O 1  GS300 WGS800  GS500
FD DV215 EP0O0OO 1 GS300 WGS800 GS500
FD DV216  EP0O0O 1 GS300 WGS800 GS500
FD WQ0O02  EP0OOO 1 GS300 WGS800 GS500
On Navidad:

FD CB230  EP00O 2 WGS800 GS500  GS300
FDDV221A  EP0O0OO 2 WGS800 GS500  GS300
FDDV221B  EP0O0OO 2 WGS800 GS500  GS300
FDRSRTRN  EP00OO 2 WGS800 GS500  GS300
FD WQO04  EP0OOO 2 WGS800 GS500  GS300

Below confluence of Lavaca and Navidad:

FD CB210 EPO0O GS300 WGS800  GS500
FD DV201  EPOOO GS300 WGS800  GS500
FD GS100 EPO0O GS300 WGS800  GS500
FD GS200 EP00O GS300 WGS800  GS500
FD WQO01  EPOOO GS300 WGS800  GS500
FD WQ003  EPO0O GS300 WGS800  GS500

WWWwwWwww

Revisions to Modeling of Lake Texana Interruptible Diversions
The 12,000 acre-feet per year of interruptible supply from Lake Texana consists of three separate authorizations:

e 500 acre-feet per year from the original 75,000 acre-feet per year authorized from Lake Texana in the
unamended certificate with a priority date of May 15, 1972. Amendment D changed this supply to
interruptible because the implementation of bay and estuary pass-through requirements in Amendment
B reduced the firm yield of the reservoir from 79,000 acre-feet per year to 74,500 acre-feet per year. So
500 acre-feet per year of the original authorization was changed to interruptible. It appears that the
priority date of this authorization was not changed.

e 4,000 acre-feet per year authorized in Amendment B with a priority date of May 15, 1982. This is the
remaining 4,000 acre-feet per year of the 4,500 acre-foot total reduction in firm yield mentioned in the
previous bullet. Amendment D makes this interruptible without changing the priority date.

e 7,500 acre-feet per year authorized in Amendment D with a priority date of July 1, 2002.

According to Special Condition 5.B. of Amendment D, the 12,000 acre-feet of the interruptible water can only be
diverted when the lake level is above 43 feet. The upper tier of the bay and estuary pass-through requirements
must be met at all times for interruptible water to be diverted, as specified in Bay and Estuary Release Schedule
4.A.1 of Amendment B, and repeated in Special Condition 5.A. of Amendment D.

In the current TCEQ WAM, the interruptible authorization is modeled as a single 12,000 acre-feet per year
diverted at a July 2, 2002 priority date. The reason for the change in the priority date of the authorization is not
documented, but it may be due to the implementation of the LNRA Water Management Plan and the 1996
Compromise Settlement Agreement between LNRA and upstream water right holders, which is included in the
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Water Management Plan. The compromise agreement allows upstream diverters to take water when Lake
Texana is above 43 feet. Changing the priority date allows the upstream diverters to take water when Texana is
above 43 feet but below 170,300 acre-feet. The proposed modifications to the interruptible code split out the
three authorizations so that their origin can be clearly linked to the water rights. The junior priority date of all
authorizations has been maintained, but it has been changed to the July 1, 2002 date found in Amendment D.

Two other revisions have been proposed for the interruptible modeling. The first uses the annual diversion limit
in Field 10 of the SO Record to limit annual diversions rather than diverting more water than needed to a
dummy control point and returning unused water to the reservoir. The annual diversion limit option was not
available when the Lavaca WAM was developed. The proposed technique is simpler and more robust than the
previous version. The second change uses a pattern that allows more water to be diverted in the last three
months of the year if interruptible targets have not been met earlier in the year. The annual limits on the SO
record prevent over-use of water.

Like the previous modeling, the 43-foot limit is established by making storage below 43 feet inactive (Field 7 of
the WS Record) and bay and estuary limits are implemented using a drought index tied to 78.18 percent of the
storage in Lake Texana.

The following changes were made to the model code:

1. Anew UC record was added to set monthly interruptible diversion targets. A monthly limit of
2,880 ac-ft has been retained from the old model for the first nine months of the year. This has been
increased for the last three months so that the full amount of interruptible water may be diverted if it
was not available earlier in the year.

uC INTW 288 288 288 288 288 288
uc 288 288 288 480 480 480

2. The 500 ac-ft/yr of interruptible water originating from firm authorization in the original permit is
modeled using the following code. Please note that a separate water right record that fills Lake
Texana at the 2002 priority date has been commented out because the proposed revisions no longer
rely on diverting more water from the reservoir than is needed to meet interruptible targets. The
annual diversion target is set to divert 120 ac-ft/month during the first nine months of the year and
200 ac-ft/month in the last three months of the year. Field 10 of the SO record limits annual
diversions to 500 ac-ft/yr. The 160,930 ac-ft limit in the WS record prevents the reservoir from
dropping below 43 ft msl because of this diversion. If Lake Texana is below 78.18 percent, the
reference to Drought Index 2 on the WR record sets the diversion target to zero target to zero.

*x 500 ac-ft at from original authorization, set to 2002 priority to reflect subordination

**

WRDV221A 1680 INTW20020701 1 1 1.0 NOUT 2 72_INTERUP TEXANA
WSTEXANA 170300 160930
SO 500

3. The 4,000 ac-ft/yr of interruptible water authorized by Amendment B is modeled using the following code.
The annual diversion target is set to divert 960 ac-ft/month during the first nine months of the year and 1,600
ac-ft/month in the last three months of the year. Field 10 of the SO record limits annual diversions to 4,000 ac-
ft/yr. The 160,930 ac-ft limit in the WS record prevents the reservoir from dropping below 43 ft msl because of
this diversion. If Lake Texana is below 78.18 percent, the reference to Drought Index 2 on the WR record sets
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the diversion target to zero.

** 4,000 ac-ft from 1982 authorization, set to 2002 priority to reflect subordination

**

WRDV221A 13440 INTW20020701 1 1 1.0 NOUT 2 82_INTERUP TEXANA
WSTEXANA 170300 160930
SO 4000

4. The following code models the 7,500 ac-ft/yr of interruptible water authorized in Amendment D.
The annual diversion target is set to divert 1,920 ac-ft/month during the first nine months of the year
and 3,200 ac-ft/month in the last three months of the year. Field 10 of the SO record limits annual
diversions to 7,500 ac-ft/yr. The 160,930 ac-ft limit in the WS record prevents the reservoir from
dropping below 43 ft msl because of this diversion. If Lake Texana is below 78.18 percent, the
reference to Drought Index 2 on the WR record sets the diversion target to zero.

** 7,500 ac-ft from Amendment D.

Kok

WRDV221A 26880 INTW20020701 1 1 1.0 NOUT 2 02_INTERUP TEXANA
WSTEXANA 170300 160930
SO 7500

Revisions to Stage 2 Location and SVSA Records

In the existing Lavaca WAM, Stage 2 of the Palmetto Bend project does not appear to be modeled at
the location or capacity authorized in COA 16-2095, as amended. The location description in the
permit states that “Station 129+60 on the centerline, being a point common to the Stage 1 and Stage
2 Dams, bears N 71°27°W, 3333 feet from the northwest corner of the Stephen F. Austin Survey,
Abstract No. 5, Jackson Co. Texas.” This point is at the tip of the blue arrow in Figure 1, approximately
where the proposed Stage 2 dam intersects the existing Stage 1 dam. Figure 1 also shows the
proposed location of the Stage 2 dam from the 1963 report Plan of Development for Palmetto Bend
Project Texas (1963 Report). The existing WAM has Stage 2 modeled at control point WQ002, also
shown on Figure 1, which is upstream of the location described in the permit. COA 16-2095A
authorizes the storage of 93,340 ac-ft in Stage 2. In the existing WAM, the storage for the project is
62,454 ac-ft. The storage in the existing WAM appears to be the location and storage for an
alternative version of Stage 2 described in the 1991 report Cost Update for Palmetto Bend Stage 2 and
Yield Enhancement Alternative for Lake Texana and Palmetto Bend Stage 2. FNI was unable to find
any indication that the permit was amended to reflect either the upstream location or the reduced
storage.
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Figure 1. Model Stage 2 Reservoir Location
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In order to model Stage 2 as described and authorized in COA 16-2095, FNI proposes:

a) Adding a new control point STG_II where the dam described in the 1963 Report intersects the
Lavaca River

b) Moving the location of the dam to the new control point

c) Using the storage-area relationship found in the 1963 Report.

The Stage 2 dam, as proposed in the 1963 Report, would also impound water flowing down Dry Creek, a
tributary located between the Lavaca and Navidad Rivers. The dam is upstream of the confluence of Dry Creek
and the Navidad River, cutting off a portion of the Dry Creek drainage area. The drainage area for the new
control point STG_Il includes the portion of the Dry Creek drainage area above the dam.

FNI estimated the drainage area of control point STG_Il to be 865 square miles based on the incremental
drainage area between control point DV211 and the dam (including the Dry Creek drainage area above the
dam). This is less than the 929 square miles in the 1963 Report. The 1963 Report also has a drainage area of
887 square miles for the Lavaca River near Edna, TX (USGS Gage 08164000). This was the gage drainage area
reported by the USGS at the time. The USGS subsequently revised the gage drainage area to 817 square miles.
The Lavaca WAM has a drainage area of 822.0499 square miles for the Edna gage (control point GS300).
Applying the delta between the Lavaca WAM drainage area for GS300 (822 square miles) and the Edna gage
drainage area in the 1963 Report (887 square miles) to the Stage 2 drainage area in the 1963 Report (929 square
miles) results in a drainage area of 864 square miles; this is very close to the recommended drainage area of 865
square miles.

In order to implement the proposed changes, the following revisions were made to the model:

1. A new control point (STG_II) was added to the DAT file.

** ENI change - add new control point for Stage 2 authorized location

**CP DV211 CB220 7 GS300 -2

CP DV211 STG_I1 7 GS300 -2
CPSTG_I1 CB220 7 GS300 -2

** ENI change - this control point is above Stage 2 authorized location
**CPTWW217 CB220 7 GS300 -1
CPTWW217 STG_I1 7 GS300 -1

** end FNI change

2. Associated revisions were also made to the DIS file. Note that this code assumes a primary control
point at EP00O0.

** new control point STG_II for authorized location
FDSTG_11 EPOOO 1 GS300 WGS800  GS500

** FENI change - new control point at authorized location for Stage 2
WPSTG_I1 865.00 1.0

3. Modeling of diversion and storage was revised. The only changes to the existing code for these
records are the control point and the storage amount.

** FENI change - move to authorized location at new control point STG_IlI and store full amount
authorized in water right

WRSTG_11 7150 119720515 1 1 0.00 61602095_3 TEXANA2
WSSTAGE2 93340
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*x

WRSTG_I1 22850 219720515 1 1 0.00 61602095_4 TEXANA2
WSSTAGE2 93340

WRSTG_11 18122 BAYES119931006 1 1 1.0 20955 2095_5

4. New SV and SA records for the downstream location from the 1963 Report were added.

** ENI change
** Stage 2 SVSA from 1963 Definite Plan Report Palmetto Bend Project Texas

**  alev 0 5 10 15 20 25 30 35 40 44 47 50
SVSTAGE2 0 133 563 1388 4168 11301 24320 43358 68338 93344 116279 147046
SASTAGE2 0 53 119 211 901 1952 3256 4359 5633 6870 8420 11234
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DAT File Revisions

UC Records

** FNI change - add UCs for Navidad Rv at Strane Pk nr Edna

** NE UCs

UC NESUB 61 56 172 167 172 167 = 1401
uc 74 74 131 135 131 61

UC NEDRY 861 784 1107 1071 1107 1071 = 12883
uc 1476 1476 1012 1045 1012 861

UC NEAVG 2152 1961 2152 2083 2152 2083 = 26833
uc 2890 2890 2083 2152 2083 2152

UC NEWET 4366 3978 4366 4225 4366 4225 = 53038
uc 5165 5165 4225 4366 4225 4366

** FENI change end

CP Records

** FENI change - edit connectivity for Navidad Rv at Strane Pk nr Edna
**CP RF502 DV501 7 GS500 -1

CP RF502  GSNE1 7 GS500 -1
CP GSNE1 NESUBS 7 GS500 -1
CPNESUBS NEBASE 7 GS500 -1
CPNEBASE NESPUL 7 GS500 -1
CPNESPUL NELPUL 7 GS500 -1
CPNELPUL NEAPUL 7 GS500 -1
CPNEAPUL  DV501 7 GS500 -1

** FENI change end

** ENI change - add points for Navidad Rv at Strane Pk nr Edna
**** NE Base Flows CPS

CPNESEVT ouT 2 NONE NONE
CPNESVD1 ouT 2 NONE NONE
CPNESVT2 ouT 2 NONE NONE
CPNESVT3 ouT 2 NONE NONE
CPNEBDRY ouT 2 NONE NONE
CPNEBAVG ouT 2 NONE NONE
CPNEBWET ouT 2 NONE NONE
*x

** NE Pulse CPS

CPNESPND ouT 2 ZERO ZERO
CPNELPND ouT 2 ZERO ZERO
CPNEAPND ouT 2 ZERO ZERO
*x

CPFKNEO1 ouT 2 NONE NONE
CPFKNEO2 ouT 2 NONE NONE
CPFKNEO3 ouT 2 NONE NONE
CPFKNEO4 ouT 2 NONE NONE
CPFKNEO5 ouT 2 NONE NONE
CPFKNEO6 ouT 2 NONE NONE
CPFKNEO7 ouT 2 NONE NONE
CPFKNEOS8 ouT 2 NONE NONE
CPFKNEO9 ouT 2 NONE NONE
CPFKNE10 ouT 2 NONE NONE
CPFKNE11 ouT 2 NONE NONE
CPFKNE12 ouT 2 NONE NONE
CPFKNE13 ouT 2 NONE NONE
CPFKNE14 ouT 2 NONE NONE
CPFKNE15 ouT 2 NONE NONE
CPFKNE16 ouT 2 NONE NONE
CPFKNE17 ouT 2 NONE NONE
CPFKNE18 ouT 2 NONE NONE
CPFKNE19 ouT 2 NONE NONE
CPFKNE20 ouT 2 NONE NONE

Attachment A A-1



3B-20

March 2016 Proposed SB3 Code for the Navidad River at Strane Park Near Edna
CPFKNE21 ouT 2 NONE NONE
CPFKNE22 ouT 2 NONE NONE
CPNEAPFA ouT 2 NONE NONE
CPNEAPFB ouT 2 NONE NONE

** ENI change end

Cl Records

** FENI change - add data for Navidad Rv at Strane Pk nr Edna
**** Navidad Rv at Strane Pk nr Edna BASE Cls

CINESEVT 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CINESVD1 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CINESVT2 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CINESVT3 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CINEBDRY 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CINEBAVG 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CINEBWET 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
** NE PULSE Cls

*** NE Pulse Duration

CINESPND 6 6 7 7 7 7
Cl 5 5 6 6 6 6
CINELPND 7 7 7 7 7 7
Cl 6 6 7 7 7 7
CINEAPND 7 7 7 7 7 7
Cl 7 7 7 7 7 7

*** NE Pulse Calculation

CIFKNEO1 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNEO2 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNEO3 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNEO4 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNEO5 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNEO6 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNEO7 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNEO8 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNEO9 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNEL10 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNE11l 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNE12 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNEL13 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNE14 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNE15 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNE16 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNEL17 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNE18 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNE19 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
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CIFKNE20 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNE21 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKNE22 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CINEAPFA 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CINEAPFB 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999

*x

**  FENI change end

WR/IF Records for Pulse Flows

** FENI Change - add code for Navidad Rv at Strane Park nr Edna
FrkkAkIx**AX**START E-Flows Navidad Rv at Strane Park nr Edna
**Start Base NE

** During Severe Conditions set Sub or Base trigger

WRNESVD1 12883 NEDRY20110301 FKNESEVD1
WRNESEVT XMONTH20110301 SEVTRIGGER
TO 2 ADD GSNE1 CONT
TO 6 DIV FKNESEVD1

**** Severe Condition Subsistence or Base

WRNESVT2 12883 NEDRY20110301 FKNESEVD2
TO 16 LIM 1 1 DV221A

FS 5 NESEVT 1 0 1 9999999 1

WRNESVT3 1401 NESUB20110301 FKNESEVSUB
TO 16 LIM 1 1 DV221A

FS 5 NESVT2 1 0 0 1 1

*** Dry, Average, Wet Conditions, see .HIS file for Hydrologic conditions
WRNEBDRY 12883 NEDRY20110301 FKNEBASD
TO 16 LIM 2 2 DV221A

WRNEBAVG 26833 NEAVG20110301 FKNEBASM
TO 16 LIM 3 3 DV221A

WRNEBWET 53038 NEWET20110301 FKNEBASW
TO 16 LIM 4 4 DV221A

** COMBINE TO CREATE BASE FOR ENTIRE YEAR.

IFNEBASE 20110301 2 NEBASEFIN

TO 13 ADD FKNESEVSUB CONT
TO 13 ADD FKNESEVD2 CONT
TO 13 ADD FKNEBASD CONT
TO 13 ADD FKNEBASM CONT
TO 13 ADD FKNEBASW

*kxk

Fxxxxxxxxx NE SMALL PULSE
** DETERMINE NUMBER OF DAYS THAT ARE OUTSIDE OF THE VARIOUS VOLUMES, TO TAKE INTO ACCOUNT THAT
** PULSE VOLUME WAS FOR A PERIOD OF LESS THAN 1 MONTH. AND DETERMINE FACTORS TO

** BE APPLIED TO BASE FLOWS TO REPRESENT THE PERIOD OF THE MONTH OUTSIDE OF PULSE

WRFKNEO1 XMONTH20110301 BF-NEB-SP1
TO 2 ADD DAYSPY CONT
TO 2 SuB NESPND

WRFKNEO1 XMONTH20110301 BF-NEB-SP2
TO 6 ADD BF-NEB-SP1 CONT
TO 2 DIV DAYSPY

WRFKNEO1 XMONTH20110301 BF-NEB-SP3
TO 13 ADD NEBASEFIN CONT
TO 6 MUL BF-NEB-SP2

**

** Developing pulset+base flow targets, Determining if Reg Flow at GSNE1 exceeded target
WRFKNEO4 9000 XMONTH20110301 FKNESPULW
TO 6 ADD BF-NEB-SP3
WRFKNEO5 XMONTH20110301 NEWINONOFF
TO 2 ADD GSNE1 CONT
TO 6 DIV FKNESPULW

*xk

WRFKNEO6 11250 XMONTH20110301 FKNESPUSP
TO 6 ADD BF-NEB-SP3
WRFKNEO7 XMONTH20110301 NESPRONOFF
TO 2 ADD GSNE1 CONT
TO 6 DIV FKNESPUSP
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**

WRFKNEOS 1000 XMONTH20110301 FKNESPULS
TO 6 ADD BF-NEB-SP3
WRFKNEO9 XMONTH20110301 NESUMONOFF
TO 2 ADD GSNE1 CONT
TO 6 DIV FKNESPULS

**

WRFKNE10 8700 XMONTH20110301 FKNESPULF
TO 6 ADD BF-NEB-SP3
WRFKNE11 XMONTH20110301 NEFALONOFF
TO 2 ADD GSNE1 CONT
TO 6 DIV FKNESPULF

** ENGAGING PULSE

IFNESPUL 9000 XMONTH20110301 NESPULW1

TO 6 ADD BF-NEB-SP3

FS 5 FKNEO5 1 0 19999999 2 1 2 2 12 2
IFNESPUL 9000 XMONTH20110301 NESPULW2

TO 6 ADD BF-NEB-SP3

FS 5 FKNEO5 1 0 19999999 2 1 2 0 12 2
IFNESPUL 11250 XMONTH20110301 NESPUSP1

TO 6 ADD BF-NEB-SP3

FS 5 FKNEO7 1 0 19999999 2 1 2 3 3 6
IFNESPUL 11250 XMONTH20110301 NESPUSP2

TO 6 ADD BF-NEB-SP3

FS 5 FKNEO7 1 0 19999999 2 1 2 0 3 6
IFNESPUL 1000 XMONTH20110301 NESPULS1

TO 6 ADD BF-NEB-SP3

FS 5 FKNEO9 1 0 19999999 2 1 2 1 7 8
IFNESPUL 1000 XMONTH20110301 NESPULS2

TO 6 ADD BF-NEB-SP3

FS 5 FKNEO9 1 0 19999999 2 1 2 0 7 8
IFNESPUL 8700 XMONTH20110301 NESPULF1

TO 6 ADD BF-NEB-SP3

FS 5 FKNE1l 1 0 19999999 2 1 2 2 9 11
IFNESPUL 8700 XMONTH20110301 NESPULF2

TO 6 ADD BF-NEB-SP3

FS 5 FKNE11l 1 0 19999999 2 1 2 0 9 11

** COMBINE TO CREATE IF FOR ENTIRE YEAR.

IFNESPUL 20110301 NESPFIN

TO 13 ADD NESPULW2 CONT
TO 13 ADD NESPUSP2 CONT
TO 13 ADD NESPULS2 CONT
TO 13 ADD NESPULF2

**

FckscsdsckssiNE | ARGE PULSE

** DETERMINE NUMBER OF DAYS THAT ARE OUTSIDE OF THE VARIOUS VOLUMES, TO TAKE

** PULSE VOLUME WAS FOR A PERIOD OF LESS THAN 1 MONTH. AND DETERMINE FACTORS TO

** BE APPLIED TO BASE FLOWS TO REPRESENT THE PERIOD OF THE MONTH OUTSIDE OF PULSE

WRFKNEO2 XMONTH20110301
TO 2 ADD
TO 2 SUB
WRFKNEO2 XMONTH20110301
TO 6 ADD
TO 2 DIV
WRFKNEO2 XMONTH20110301
TO 13 ADD
TO 6 MUL

**

BF-NEB-LP1
DAYSPY CONT
NELPND
BF-NEB-LP2
BF-NEB-LP1 CONT
DAYSPY
BF-NEB-LP3
NEBASEFIN CONT
BF-NEB-LP2

** Developing pulset+base flow targets, Determining if Reg Flow at GSNE1 exceeded

WRFKNE12 11250 XMONTH20110301

TO 6 ADD
WRFKNE13 XMONTH20110301
TO 2 ADD

TO 6 DIV

**

WRFKNE14 11250 XMONTH20110301
TO 6 ADD
WRFKNE15 XMONTH20110301
TO 2 ADD

TO 6 DIV

*xk

WRFKNE16 3400 XMONTH20110301

FKNELPULW
BF-NEB-LP3

NELWINONOFF

GSNE1 CONT
FKNELPULW

FKNELPUSP
BF-NEB-LP3

NELSPRONOFF

GSNE1 CONT
FKNELPUSP

FKNELPULS

INTO ACCOUNT THAT

target
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TO 6 ADD BF-NEB-LP3
WRFKNE17 XMONTH20110301 NELSUMONOFF
TO 2 ADD GSNE1 CONT
TO 6 DIV FKNELPULS

*k

WRFKNE18 11250 XMONTH20110301 FKNELPULF
TO 6 ADD BF-NEB-LP3
WRFKNE19 XMONTH20110301 NELFALONOFF
TO 2 ADD GSNE1 CONT
TO 6 DIV FKNELPULF

** ENGAGING PULSE

IFNELPUL 11250 XMONTH20110301 NELPULW1

TO 6 ADD BF-NEB-LP3

FS 5 FKNE13 1 0 19999999 2 1 1 2 12 2
IFNELPUL 11250 XMONTH20110301 3 NELPULW2

TO 6 ADD BF-NEB-LP3

FS 5 FKNE13 1 0 19999999 2 1 1 0 12 2
IFNELPUL 11250 XMONTH20110301 NELPUSP1

TO 6 ADD BF-NEB-LP3

FS 5 FKNE15 1 0 19999999 2 1 1 3 3 6
IFNELPUL 11250 XMONTH20110301 3 NELPUSP2

TO 6 ADD BF-NEB-LP3

FS 5 FKNE15 1 0 19999999 2 1 1 0 3 6
IFNELPUL 3400 XMONTH20110301 NELPULS1

TO 6 ADD BF-NEB-LP3

FS 5 FKNE17 1 0 19999999 2 1 1 1 7 8
IFNELPUL 3400 XMONTH20110301 3 NELPULS2

TO 6 ADD BF-NEB-LP3

FS 5 FKNE17 1 0 19999999 2 1 1 0 7 8
IFNELPUL 11250 XMONTH20110301 NELPULF1

TO 6 ADD BF-NEB-LP3

FS 5 FKNE19 1 0 19999999 2 1 1 2 9 11
IFNELPUL 11250 XMONTH20110301 3 NELPULF2

TO 6 ADD BF-NEB-LP3

FS 5 FKNE19 1 0 19999999 2 1 1 0 9 11

** COMBINE TO CREATE IF FOR ENTIRE YEAR.

IFNELPUL 20110301 NELPFIN

TO 13 ADD NELPULW2 CONT
TO 13 ADD NELPUSP2 CONT
TO 13 ADD NELPULS2 CONT
TO 13 ADD NELPULF2

Fkdkkxxkk**NE Annual PULSE
** DETERMINE NUMBER OF DAYS THAT ARE OUTSIDE OF THE VARIOUS VOLUMES, TO TAKE INTO ACCOUNT THAT
** PULSE VOLUME WAS FOR A PERIOD OF LESS THAN 1 MONTH. AND DETERMINE FACTORS TO

** BE APPLIED TO BASE FLOWS TO REPRESENT THE PERIOD OF THE MONTH OUTSIDE OF PULSE

WRFKNEO3 XMONTH20110301 BF-NEB-AP1
TO 2 ADD DAYSPY CONT
TO 2 SUB NEAPND

WRFKNEO3 XMONTH20110301 BF-NEB-AP2
TO 6 ADD BF-NEB-AP1 CONT
TO 2 DIV DAYSPY

WRFKNEO3 XMONTH20110301 BF-NEB-AP3
TO 13 ADD NEBASEFIN CONT
TO 6 MUL BF-NEB-AP2

**

** Developing pulsetbase flow targets, Determining if Reg Flow at GSNE1 exceeded target
WRFKNE20 11250 XMONTH20110301 FKNEAPUL
TO 6 ADD BF-NEB-AP3
WRFKNE21 XMONTH20110301 NEANNONOFF
TO 2 ADD GSNE1 CONT
TO 6 DIV FKNEAPUL

** ENGAGING PULSE

IFNEAPFA 11250 XMONTH20110301 NEAPLA1

TO 6 ADD BF-NEB-AP3

FS 5 FKNE21 1 0 19999999 2 1 1 5 1 6 1
IFNEAPFA 11250 XMONTH20110301 3 NEAPLA2

TO 6 ADD BF-NEB-AP3

FS 5 FKNE21 1 0 19999999 2 1 1 0 1 6 1
IFNEAPFB 11250 XMONTH20110301 NEAPLB1

TO 6 ADD BF-NEB-AP3

FS 5 FKNE21 1 0 19999999 2 1 1 5 7 12 1
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IFNEAPFB 11250 XMONTH20110301 3 NEAPLB2

TO 6 ADD BF-NEB-AP3

FS 5 FKNE21 1 0 19999999 2 1 1 0 7 12 1

WRFKNE22 20110301 NEFRSTHALF

TO 13 NEAPLA2

IFNEAPFB 20110301 3 NEAPLB3

TO 13 NEAPLB2

FS 10 0 1 19999999 2 1 1 11 1 6 1 NEFRSTHALF
** COMBINE TO CREATE IF FOR ENTIRE YEAR.

IFNEAPUL 20110301 NEAPFIN

TO 13 ADD NEAPLA2 CONT

TO 13 ADD NEAPLB3

End E-FLOWS FOR Navidad Rv at Strane Park nr Edna
** FNI change end

DIS File Revisions

FD Records

** ENI change - add FD cards for Navidad Rv at Strane Park nr Edna
FD GSNE1  GS500 GS550 GS1000

FDNESUBS GS500 GS550 GS1000

FDNEBASE  GS500 GS550 GS1000

FDNESPUL  GS500 GS550 GS1000

FDNELPUL  GS500 GS550 GS1000

FDNEAPUL  GS500 GS550 GS1000

** ENI Change End

RPRRRRR

WP Records

** FENI change - add WP cards for Navidad Rv at Strane Park nr Edna
WP GSNE1 579.00 70.73 39.69 1.0

WPNESUBS 579.00 70.73  39.69 1.0

WPNEBASE 579.00 70.73 39.69 1.0

WPNESPUL 579.00 70.73 39.69 1.0

WPNELPUL 579.00 70.73 39.69 1.0

WPNEAPUL 579.00 70.73  39.69 1.0

**  ENI changé End
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DAT File Revisions

UC Records

** ENI change - add UCs for Carcitas Creek near Inez

** GC UCs

UC GCSuB 61 56 61 60 61 60 = 723
uc 61 61 60 61 60 61

UC GCDRY 123 112 123 119 123 119 = 1145
uc 61 61 60 61 60 123

UC GCAVG 246 224 246 238 246 238 = 2291
uc 123 123 119 123 119 246

UC GCWET 430 392 430 417 430 417 = 3856
uc 184 184 179 184 179 430

** FENI change end

CP Records

** FENI change - edit connectivity for Garcitas Creek near Inez
**CPGS1200 CB1190 1
CPGS1200  GSGC1 1
CP GSGC1 GCSUBS 7 GS1200 -1
CPGCSUBS GCBASE 7 GS1200 -1
CPGCBASE GCSPUL 7 GS1200 -1
CPGCSPUL  GCLPUL 7 GS1200 -1
CPGCLPUL GCAPUL 7 GS1200 -1
CPGCAPUL CB1190 7 GS1200 -1
CPDAYSPY ouT 2 ZERO ZERO

** FENI change end

** ENI change - add points for Garcitas Creek near Inez
**** GC Base Flows CPS

CPGCSEVT ouT 2 NONE NONE
CPGCSVD1 ouT 2 NONE NONE
CPGCSVT2 ouT 2 NONE NONE
CPGCSVT3 ouT 2 NONE NONE
CPGCBDRY ouT 2 NONE NONE
CPGCBAVG ouT 2 NONE NONE
CPGCBWET ouT 2 NONE NONE
Kk

** GC Pulse CPS

CPGCSPND ouT 2 ZERO ZERO
CPGCLPND ouT 2 ZERO ZERO
CPGCAPND ouT 2 ZERO ZERO
*x

CPFKGCO1 ouT 2 NONE NONE
CPFKGCO02 ouT 2 NONE NONE
CPFKGCO3 ouT 2 NONE NONE
CPFKGC04 ouT 2 NONE NONE
CPFKGCO05 ouT 2 NONE NONE
CPFKGCO06 ouT 2 NONE NONE
CPFKGCO7 ouT 2 NONE NONE
CPFKGCO08 ouT 2 NONE NONE
CPFKGC09 ouT 2 NONE NONE
CPFKGC10 ouT 2 NONE NONE
CPFKGC11 ouT 2 NONE NONE
CPFKGC12 ouT 2 NONE NONE
CPFKGC13 ouT 2 NONE NONE
CPFKGC14 ouT 2 NONE NONE
CPFKGC15 ouT 2 NONE NONE
CPFKGC16 ouT 2 NONE NONE
CPFKGC17 ouT 2 NONE NONE
CPFKGC18 ouT 2 NONE NONE
CPFKGC19 ouT 2 NONE NONE
CPFKGC20 ouT 2 NONE NONE
CPFKGC21 ouT 2 NONE NONE
CPFKGC22 ouT 2 NONE NONE
CPGCAPFA ouT 2 NONE NONE
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CPGCAPFB ouT 2 NONE NONE
** ENI change end

Cl Records

** FENI change - add data for Garcitas Creek near Inez
CIDAYSPY 31 28.25 31 30 31 30
Cl 31 31 30 31 30 31

**** Garcitas Creek near Inez BASE Cls

CIGCSEVT 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIGCSVD1 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIGCSVT2 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIGCSVT3 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIGCBDRY 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIGCBAVG 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIGCBWET 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
** GC PULSE Cls

*** GC Pulse Duration

CIGCSPND 8 8 10 10 10 10
Cl 4 4 8 8 8 8
CIGCLPND 10 10 10 10 10 10
Cl 8 8 10 10 10 10
CIGCAPND 10 10 10 10 10 10
Cl 10 10 10 10 10 10

*** GC Pulse Calculation

CIFKGCO1 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC02 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGCO03 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGCO04 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGCO05 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGCO6 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGCO7 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGCO08 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGCO09 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC10 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC11 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC12 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC13 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC14 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC15 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC16 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC17 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC18 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC19 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC20 9999999 9999999 9999999 9999999 9999999 9999999
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Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC21 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIFKGC22 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIGCAPFA 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999
CIGCAPFB 9999999 9999999 9999999 9999999 9999999 9999999
Cl 9999999 9999999 9999999 9999999 9999999 9999999

**

** FENI change end

WR/IF Records for Pulse Flows

** ENI Change - add code for Garcitas Creek near Inez
FRFXXXXXXXXXXSTART E-Flows Garcitas Creek near Inez
**Start Base GC

** During Severe Conditions set Sub or Base trigger

WRGCSVD1 1145 GCDRY20110301 FKGCSEVD1
WRGCSEVT XMONTH20110301 SEVTRIGGER
TO 2 ADD GSGC1 CONT
TO 6 DIV FKGCSEVD1

**** Severe Condition Subsistence or Base

WRGCSVT2 1145 GCDRY20110301 FKGCSEVD2
TO 16 LIM 1 1 GS1200

FS 5 GCSEVT 1 0 1 9999999 1

WRGCSVT3 723  GCSUB20110301 FKGCSEVSUB
TO 16 LIM 1 1 GS1200

FS 5 GCSVT2 1 0 0 1 1

*** Dry, Average, Wet Conditions, see .HIS file for Hydrologic conditions

WRGCBDRY 1145 GCDRY20110301 FKGCBASD
TO 16 LIM 2 2 GS1200

WRGCBAVG 2291 GCAVG20110301 FKGCBASM
TO 16 LIM 3 3 (S1200

WRGCBWET 3856 GCWET20110301 FKGCBASW
TO 16 LIM 4 4 (GS1200

** COMBINE TO CREATE BASE FOR ENTIRE YEAR.

IFGCBASE 20110301 2 GCBASEFIN

TO 13 ADD FKGCSEVSUB CONT
TO 13 ADD FKGCSEVD2 CONT
TO 13 ADD FKGCBASD CONT
TO 13 ADD FKGCBASM CONT
TO 13 ADD FKGCBASW

E

FHFAAAI*** GC SMALL PULSE

** DETERMINE NUMBER OF DAYS THAT ARE OUTSIDE OF THE VARIOUS VOLUMES, TO TAKE INTO ACCOUNT THAT

** PULSE VOLUME WAS FOR A PERIOD OF LESS THAN 1 MONTH. AND DETERMINE FACTORS TO
** BE APPLIED TO BASE FLOWS TO REPRESENT THE PERIOD OF THE MONTH OUTSIDE OF PULSE

WRFKGCO1 XMONTH20110301 BF-GCB-SP1
TO 2 ADD DAYSPY CONT
TO 2 SUB GCSPND

WRFKGCO1 XMONTH20110301 BF-GCB-SP2
TO 6 ADD BF-GCB-SP1 CONT
TO 2 DIV DAYSPY

WRFKGCO1 XMONTH20110301 BF-GCB-SP3
TO 13 ADD GCBASEFIN CONT
TO 6 MUL BF-GCB-SP2

*xk

** Developing pulsetbase flow targets, Determining if Reg Flow at GSGC1 exceeded
WRFKGCO04 520 XMONTH20110301 FKGCSPULW
TO 6 ADD BF-GCB-SP3
WRFKGCO5 XMONTH20110301 GCWINONOFF
TO 2 ADD GSGC1 CONT
TO 6 DIV FKGCSPULW

**

WRFKGCO6 1500 XMONTH20110301 FKGCSPUSP
TO 6 ADD BF-GCB-SP3
WRFKGCO7 XMONTH20110301 GCSPRONOFF
TO 2 ADD GSGC1 CONT
TO 6 DIV FKGCSPUSP

**

target

Attachment B

B-3



March 2016 Proposed SB3 Code for Garcitas Creek Near Inez
WRFKGCO8 28 XMONTH20110301 FKGCSPULS
TO 6 ADD BF-GCB-SP3
WRFKGCO9 XMONTH20110301 GCSUMONOFF
TO 2 ADD GSGC1 CONT
TO 6 DIV FKGCSPULS
WRFKGC10 420 XMONTH20110301 FKGCSPULF
TO 6 ADD BF-GCB-SP3
WRFKGC11 XMONTH20110301 GCFALONOFF
TO 2 ADD GSGC1 CONT
TO 6 DIV FKGCSPULF

** ENGAGING PULSE

IFGCSPUL 520 XMONTH20110301 GCSPULW1

TO 6 ADD BF-GCB-SP3

FS 5 FKGCO5 1 0 19999999 2 1 2 2 12 2
IFGCSPUL 520 XMONTH20110301 3 GCSPULW2

TO 6 ADD BF-GCB-SP3

FS 5 FKGCO5 1 0 19999999 2 1 2 0 12 2
IFGCSPUL 1500 XMONTH20110301 GCSPUSP1

TO 6 ADD BF-GCB-SP3

FS 5 FKGCO7 1 0 190999999 2 1 2 3 3 6
IFGCSPUL 1500 XMONTH20110301 3 GCSPUSP2

TO 6 ADD BF-GCB-SP3

FS 5 FKGCO7 1 0 19999999 2 1 2 0 3 6
IFGCSPUL 28 XMONTH20110301 GCSPULS1

TO 6 ADD BF-GCB-SP3

FS 5 FKGC09 1 0 19999999 2 1 2 1 7 8
IFGCSPUL 28 XMONTH20110301 3 GCSPULS2

TO 6 ADD BF-GCB-SP3

FS 5 FKGCO9 1 0 19999999 2 1 2 0 7 8
IFGCSPUL 420 XMONTH20110301 GCSPULF1

TO 6 ADD BF-GCB-SP3

FS 5 FKGC11 1 0 19999999 2 1 2 2 9 11
IFGCSPUL 420 XMONTH20110301 3 GCSPULF2

TO 6 ADD BF-GCB-SP3

FS 5 FKGC11 1 0 19999999 2 1 2 0 9 11

** COMBINE TO CREATE IF FOR ENTIRE YEAR.

IFGCSPUL 20110301 GCSPFIN

TO 13 ADD GCSPULW2 CONT
TO 13 ADD GCSPUSP2 CONT
TO 13 ADD GCSPULS2 CONT
TO 13 ADD GCSPULF2

*x

wxkrssrxkxxGC | ARGE PULSE

** DETERMINE NUMBER OF DAYS THAT ARE OUTSIDE OF THE VARIOUS VOLUMES, TO TAKE

** PULSE VOLUME WAS FOR A PERIOD OF LESS THAN 1 MONTH. AND DETERMINE FACTORS TO

** BE APPLIED TO BASE FLOWS TO REPRESENT THE PERIOD OF THE MONTH OUTSIDE OF PULSE

WRFKGCO02 XMONTH20110301
TO 2 ADD
TO 2 SuUB
WRFKGCO02 XMONTH20110301
TO 6 ADD
TO 2 DIV
WRFKGCO02 XMONTH20110301
TO 13 ADD
TO 6 MUL

**

** Developing pulset+base flow targets,

WRFKGC12 1500 XMONTH20110301
TO 6 ADD
WRFKGC13 XMONTH20110301
TO 2 ADD

TO 6 DIV

*%*

WRFKGC14 1500 XMONTH20110301
TO 6 ADD
WRFKGC15 XMONTH20110301
TO 2 ADD

TO 6 DIV

*xk

WRFKGC16 150 XMONTH20110301
TO 6 ADD

BF-GCB-LP1
DAYSPY CONT
GCLPND
BF-GCB-LP2
BF-GCB-LP1 CONT
DAYSPY
BF-GCB-LP3
GCBASEFIN CONT
BF-GCB-LP2

Determining if Reg Flow at GSGC1l exceeded
FKGCLPULW
BF-GCB-LP3
GCLWINONOFF
GSGC1 CONT
FKGCLPULW

FKGCLPUSP
BF-GCB-LP3

GCLSPRONOFF

GSGC1 CONT
FKGCLPUSP

FKGCLPULS
BF-GCB-LP3

INTO ACCOUNT THAT

target
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WRFKGC17 XMONTH20110301 GCLSUMONOFF
TO 2 ADD GSGC1 CONT
TO 6 DIV FKGCLPULS

*k

WRFKGC18 1500 XMONTH20110301 FKGCLPULF
TO 6 ADD BF-GCB-LP3
WRFKGC19 XMONTH20110301 GCLFALONOFF
TO 2 ADD GSGC1 CONT
TO 6 DIV FKGCLPULF

** ENGAGING PULSE

IFGCLPUL 1500 XMONTH20110301 GCLPULW1

TO 6 ADD BF-GCB-LP3

FS 5 FKGC13 1 0 19999999 2 1 1 2 12 2
IFGCLPUL 1500 XMONTH20110301 3 GCLPULW2

TO 6 ADD BF-GCB-LP3

FS 5 FKGC13 1 0 19999999 2 1 1 0 12 2
IFGCLPUL 1500 XMONTH20110301 GCLPUSP1

TO 6 ADD BF-GCB-LP3

FS 5 FKGC15 1 0 19999999 2 1 1 3 3 6
IFGCLPUL 1500 XMONTH20110301 3 GCLPUSP2

TO 6 ADD BF-GCB-LP3

FS 5 FKGC15 1 0 19999999 2 1 1 0 3 6
IFGCLPUL 150 XMONTH20110301 GCLPULS1

TO 6 ADD BF-GCB-LP3

FS 5 FKGC17 1 0 19999999 2 1 1 1 7 8
IFGCLPUL 150 XMONTH20110301 3 GCLPULS2

TO 6 ADD BF-GCB-LP3

FS 5 FKGC17 1 0 19999999 2 1 1 0 7 8
IFGCLPUL 1500 XMONTH20110301 GCLPULF1

TO 6 ADD BF-GCB-LP3

FS 5 FKGC19 1 0 19999999 2 1 1 2 9 11
IFGCLPUL 1500 XMONTH20110301 3 GCLPULF2

TO 6 ADD BF-GCB-LP3

FS 5 FKGC19 1 0 19999999 2 1 1 0 9 11

** COMBINE TO CREATE IF FOR ENTIRE YEAR.

IFGCLPUL 20110301 GCLPFIN

TO 13 ADD GCLPULW2 CONT
TO 13 ADD GCLPUSP2 CONT
TO 13 ADD GCLPULS2 CONT
TO 13 ADD GCLPULF2

FrFxXXXXXX*GC Annual PULSE

** DETERMINE NUMBER OF DAYS THAT ARE OUTSIDE OF THE VARIOUS VOLUMES, TO TAKE INTO ACCOUNT THAT

** PULSE VOLUME WAS FOR A PERIOD OF LESS THAN 1 MONTH. AND DETERMINE FACTORS TO
** BE APPLIED TO BASE FLOWS TO REPRESENT THE PERIOD OF THE MONTH OUTSIDE OF PULSE

WRFKGCO3 XMONTH20110301 BF-GCB-AP1
TO 2 ADD DAYSPY CONT
TO 2 SUB GCAPND

WRFKGCO3 XMONTH20110301 BF-GCB-AP2
TO 6 ADD BF-GCB-AP1 CONT
TO 2 DIV DAYSPY

WRFKGCO3 XMONTH20110301 BF-GCB-AP3
TO 13 ADD GCBASEFIN CONT
TO 6 MUL BF-GCB-AP2

**

** Developing pulsetbase flow targets, Determining if Reg Flow at GSGC1 exceeded
WRFKGC20 1500 XMONTH20110301 FKGCAPUL
TO 6 ADD BF-GCB-AP3
WRFKGC21 XMONTH20110301 GCANNONOFF
TO 2 ADD GSGC1 CONT
TO 6 DIV FKGCAPUL

** ENGAGING PULSE

1FGCAPFA 1500 XMONTH20110301 GCAPLA1

TO 6 ADD BF-GCB-AP3

FS 5 FKGC21 1 0 1 9999999 2 1 1 5 1 6 1
1FGCAPFA 1500 XMONTH20110301 3 GCAPLA2

TO 6 ADD BF-GCB-AP3

FS 5 FKGC21 1 0 19999999 2 1 1 0 1 6 1
1FGCAPFB 1500 XMONTH20110301 GCAPLB1

TO 6 ADD BF-GCB-AP3

FS 5 FKGC21 1 0 19999999 2 1 1 5 7 12 1
1FGCAPFB 1500 XMONTH20110301 3 GCAPLB2

target
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TO 6 ADD BF-GCB-AP3

FS 5 FKGC21 1 0 1 9999999 1 1 0 7 12 1

WRFKGC22 20110301 GCFRSTHALF

TO 13 GCAPLA2

IFGCAPFB 20110301 3 GCAPLB3

TO 13 GCAPLB2

FS 10 0 1 1 9999999 1 1 11 1 6 1 GCFRSTHALF
** COMBINE TO CREATE IF FOR ENTIRE YEAR.

IFGCAPUL 20110301 GCAPFIN

TO 13 ADD GCAPLA2 CONT

TO 13 ADD GCAPLB3

** FENI change end

DIS File Revisions

FD Records

** FENI change - Add for SB3 Garcitas Creek near Inez

FD GSGC1
FDGCSUBS
FDGCBASE
FDGCSPUL
FDGCLPUL
FDGCAPUL

** ENI change end

** FENI change - Add for SB3 Garcitas Creek near Inez

GS1200
GS1200
GS1200
GS1200
GS1200
GS1200

WP Records

WP GSGC1  97.36
WPGCSUBS ~ 97.36
WPGCBASE ~ 97.36
WPGCSPUL ~ 97.36
WPGCLPUL ~ 97.36
WPGCAPUL ~ 97.36

** ENI change end

End E-FLOWS FOR Garcitas Creek near Inez

RPRRPRRRR
0O0OO000O0O
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Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS300 GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Jan-40 1,023 820 } 1,844 1,800 Y
Feb-40 11,381 9,858 2,527 | 23,765 | 21,628 Y
Mar-40 1,988 2,182 534 4,703 4,787
Apr-40 1,350 1,223 697 3,269 2,682 Y
May-40 2,420 1,958 2,615 6,993 4,297 Y
Jun-40 5,807 | 13,502 1,610 | 20,918 | 29,624
Jul-40 245,847 | 215,046 | 103,275 | 564,168 | 471,825 Y
Aug-40 3,507 2,218 764 6,489 4,866 Y
Sep-40 1,760 1,594 384 3,738 3,497 Y
Oct-40 11,987 | 19,276 5030 | 36,292 | 42,292
Nov-40 204,146 | 383,786 | 54,360 | 642,291 | 842,051
Dec-40 102,495 | 166,547 | 37,424 | 306,465 | 365,414
Jan-41 37,314 | 55143 | 13,146 | 105603 | 120,988
Feb-41 25,339 | 32,144 6,455 | 63,938 | 70,525
Mar-41 82,410 | 100,927 | 12,352 | 195,688 | 221,440
Apr-41 75,382 | 137,787 | 24,462 | 237,631 | 302,313
May-41 | 171,088 | 186,190 | 29,205 | 386,483 | 408,514
Jun-41 120,647 | 116,008| 20,150 | 256,805 | 254,529 Y
Jul-41 25,608 | 84,954 | 12,185 | 122,747 | 186,394
Aug-41 12,066 | 30,606 2,629 | 45301| 67,151
Sep-41 5,246 9,808 1,143 | 16,197 | 21,519
Oct-41 9,748 | 40,102 9,750 | 59,600 | 87,987
Nov-41 14,584 | 36,096 6,959 | 57,639 | 79,196
Dec-41 5,884 | 12,769 3,424 | 22,077 | 28,015
Jan-42 4,424 4,420 745 9,589 9,698
Feb-42 4,358 6,738 1,977 | 13,072 14,783
Mar-42 4,673 7,452 1,164 | 13,289 | 16,350
Apr-42 54,692 | 83,739 | 15057 | 153,488 | 183,729
May-42 5,335 5,315 3,099 | 13,749 | 11,661 Y
Jun-42 3,132 7,883 594 | 11,609 | 17,296
Jul-42 66,036 | 100,455 | 28,906 | 1955396 | 220,404
Aug-42 3,555 8,210 775 | 12,539 | 18,012
Sep-42 16,648 | 18,504 3,627 | 38780 | 40,599
Oct-42 5,045 6,184 2,063 | 13,292 | 13,568
Nov-42 5,188 | 13,719 3,008 | 22,815| 30,100
Dec-42 4,258 7,407 2,238 | 13,903 | 16,251
Jan-43 5938 | 16,987 3,817 | 26,742 | 37,271
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Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Feb-43 3,327 4,187 1,527 9,041 9,185
Mar-43 12,775 | 35,107 4474 | 52,356 | 77,026
Apr-43 3,482 3,742 1,135 8,359 8,211 Y
May-43 6,836 | 15,336 4,546 | 26,718 | 33,647
Jun-43 8,016 6,202 290 | 14508| 13,608 Y
Jul-43 8,061 8,568 4,927 | 21,557 | 18,800 Y
Aug-43 3,306 4,491 720 8,518 9,854
Sep-43 2,099 3,737 457 6,293 8,199
Oct-43 1,638 2,424 1,211 5,272 5,318
Nov-43 7,917 | 30,404 6,183 | 44,504 | 66,707
Dec-43 20,037 | 38,496 9,112 | 67,645 | 84,462
Jan-44 41,801 | 103,003 | 24,847 | 169,741 | 225,995
Feb-44 11,204 | 22,518 4,758 | 38479 | 49,405
Mar-44 80,078 | 170,225 | 20,645 | 270,948 | 373,484
Apr-44 7,716 7,448 1,780 | 16,944 | 16,341 Y
May-44 50,325 | 91,741 | 15573 | 157,639| 201,286
Jun-44 7,987 9,347 858 | 18,193 | 20,509
Jul-44 3,122 3,756 2,885 9,762 8,241 Y
Aug-44 2,957 3,226 644 6,828 7,078
Sep-44 12,285 | 17,379 2,677 | 32340 38130
Oct-44 2,130 3,373 1,426 6,929 7,401
Nov-44 6,045 | 19,269 4,665 | 29,979 | 42,278
Dec-44 9,890 | 50421 | 11,749| 72,059| 110,626
Jan-45 22,557 | 40,551 9,578 | 72,686 | 88,971
Feb-45 6,270 | 14,512 3,347 | 24,130 | 31,841
Mar-45 7,796 8,622 1,304 | 17,722 | 18,916
Apr-45 36,707 | 126,265 | 22,457 | 185,429 | 277,033
May-45 3,373 3,642 2,858 9,872 7,990 Y
Jun-45 7,801 5,641 188 | 13,630| 12,377 Y
Jul-45 1,922 4,189 2,388 8,499 9,191
Aug-45 2,568 | 35,008 560 | 38225| 77,007
Sep-45 933 | 10,021 203 | 11,157| 21,986
Oct-45 2,567 9,146 2,734 | 14,446 | 20,066
Nov-45 1,180 1,398 2,229 4,807 3,068 Y
Dec-45 1,964 | 10,884 3,007 | 15855 | 23,879
Jan-46 5061 | 30,850 7,206 | 43,117 | 67,687
Feb-46 27,765 | 62,262 | 11,764 | 101,791| 136,608
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March 2016

3B-35

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS300 GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Mar-46 14,891 | 41,117 5193 | 61,201 | 90,212
Apr-46 6,355 | 15,334 3,153 | 24,842 | 33,644
May-46 10,090 | 43,888 8,667 | 62,645| 96,294
Jun-46 49,179 | 134,467 | 23,489 | 207,134 | 295,028
Jul-46 6,498 | 19,754 4281 | 30532 43,341
Aug-46 43,771 | 24,474 9,536 | 77,781 | 53,697 Y
Sep-46 96,539 | 82,015 | 21,033 | 199,587 | 179,946 Y
Oct-46 86,823 | 61,646 | 14,633 | 163,102 135,255 Y
Nov-46 39,359 | 76,211 | 12,428 | 127,997 | 167,211
Dec-46 10,782 | 13,929 3,680 | 28,390 | 30,560
Jan-47 39,027 | 78,5586 | 18,877 | 136,490 | 172,422
Feb-47 6,747 6,189 1,880 | 14,817 | 13,580 Y
Mar-47 12,619 | 18,967 2,542 | 34,129 | 41,616
Apr-47 10,121 | 10,711 2,348 | 23,181 | 23,501
May-47 35,898 | 51,967 9,832 | 97,697 | 114,018
Jun-47 4,050 3,460 - 7,510 7,591
Jul-47 1,944 4,030 2,397 8,372 8,843
Aug-47 1,532 5,837 334 7,703 | 12,806
Sep-47 941 5,652 205 6,798 | 12,401
Oct-47 1,024 973 882 2,879 2,134 Y
Nov-47 2,048 3,213 2,476 7,737 7,049 Y
Dec-47 2,701 | 11,648 3,176 | 17,524 | 25,556
Jan-48 3,655 | 14,998 3,331 | 21,984 | 32,906
Feb-48 10,195 | 32,004 6,430 | 48,630 | 70,219
Mar-48 9,471 | 27,133 3,50 | 40,124 | 59,532
Apr-48 2,443 4,359 1,243 8,045 9,564
May-48 73,030 | 51,208 9,723 | 133,961 | 112,353 Y
Jun-48 4,182 1,507 ] 5,689 3,306 Y
Jul-48 2,854 5,730 2,774 | 11,358 | 12,573
Aug-48 582 - 127 708 ] Y
Sep-48 1,050 7,196 229 8,475 | 15,789
Oct-48 607 741 829 2,177 1,625 Y
Nov-48 728 1,318 2,218 4,263 2,891 Y
Dec-48 899 715 759 2,372 1,568 Y
Jan-49 2,185 2,209 204 4,598 4,846
Feb-49 9,829 | 30,967 6,248 | 47,084 | 67,944
Mar-49 4,308 | 18,300 2,463 | 25071 | 40,152
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March 2016

3B-36

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Apr-49 62,058 | 110,884 19,781 | 192,723 | 243,287
May-49 9,353 12,426 4,126 25,905 27,262
Jun-49 3,554 2,219 - 5,772 4,868 Y
Jul-49 3,955 8,532 3,229 15,717 18,720
Aug-49 5,163 7,468 1,125 13,756 16,386
Sep-49 1,979 8,018 431 10,429 17,593
Oct-49 23,632 117,942 27,392 168,966 258,771
Nov-49 2,196 5,317 2,763 10,276 11,666
Dec-49 27,051 53,546 12,440 93,037 | 117,484
Jan-50 7,022 26,889 6,238 40,148 58,996
Feb-50 5,847 20,470 4,397 30,715 44,913
Mar-50 2,579 3,178 653 6,410 6,973
Apr-50 6,557 14,855 3,069 24,482 32,594
May-50 4,738 2,454 2,686 9,878 5,384 Y
Jun-50 7,888 50,721 8,342 66,951 111,285
Jul-50 1,628 2,128 2,267 6,023 4,669 Y
Aug-50 248 - 54 302 - Y
Sep-50 289 7,075 63 7,426 15,522
Oct-50 218 1,057 901 2,175 2,318
Nov-50 242 281 2,076 2,599 617 Y
Dec-50 570 575 728 1,873 1,262 Y
Jan-51 808 686 - 1,493 1,504
Feb-51 901 806 931 2,639 1,768 Y
Mar-51 1,102 3,998 751 5,851 8,772
Apr-51 842 2,047 840 3,730 4,491
May-51 577 415 2,392 3,383 909 Y
Jun-51 19,043 55,144 1,792 75,978 120,989
Jul-51 278 - 1,708 1,986 - Y
Aug-51 - - - - -
Sep-51 8,287 22,277 1,805 32,369 48,878
Oct-51 1,677 5,128 1,824 8,629 11,251
Nov-51 736 1,330 2,219 4,285 2,917 Y
Dec-51 759 919 804 2,482 2,017 Y
Jan-52 570 552 - 1,122 1,212
Feb-52 2,029 5,724 1,798 9,551 12,558
Mar-52 1,378 2,683 594 4,654 5,886
Apr-52 14,204 54,129 9,904 78,237 | 118,763
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March 2016

3B-37

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS300 GS500  WGS800 UP‘:?::I‘:‘:;" Prcir:sa;rv
CPs
May-52 79,510 | 97,699 | 16,433 | 193,641 | 214,357
Jun-52 11,867 | 15,447 1,962 | 29,275| 33,891
Jul-52 1,663 446 2,281 4,390 978 Y
Aug-52 1,062 - 231 1,293 - Y
Sep-52 896 5,336 195 6,427 | 11,708
Oct-52 153 688 817 1,658 1,509 Y
Nov-52 17,004 | 23,656 5263 | 45923 | 51,903
Dec-52 23,611 | 43,263 | 10,166 | 77,040 | 94,921
Jan-53 2,958 6,480 1,248 | 10,686 | 14,217
Feb-53 3,149 6,492 1,934 | 11,575| 14,245
Mar-53 1,900 2,113 525 4,538 4,635
Apr-53 2,875 2,004 833 5,712 4,397 Y
May-53 41,820 | 85890 | 14,728 | 142,438 | 188447
Jun-53 1,484 580 - 2,063 1,272 Y
Jul-53 988 2,806 2,002 5,796 6,156
Aug-53 14,099 | 29,730 3,072 | 46,901 | 65,229
Sep-53 6,522 | 58,228 1,421 | 66,172 | 127,757
Oct-53 1,480 2,476 1,223 5,179 5,433
Nov-53 972 1,440 2,234 4,646 3,159 Y
Dec-53 910 4,404 1,574 6,888 9,662
Jan-54 885 837 - 1,722 1,836
Feb-54 645 518 881 2,044 1,137 Y
Mar-54 643 542 337 1,523 1,190 Y
Apr-54 4,962 1,119 679 6,759 2,455 Y
May-54 4,117 4,050 2,917 | 11,085 8,887 Y
Jun-54 230 ] - 230 - Y
Jul-54 - - 1,585 1,585 - Y
Aug-54 150 - 33 182 - Y
Sep-54 311 813 68 1,192 1,783
Oct-54 - 1,409 981 2,390 3,091
Nov-54 - 6 2,039 2,044 12
Dec-54 - 11 603 614 25 Y
Jan-55 486 849 - 1,336 1,864
Feb-55 35,929 | 46,126 8,920 | 90,974 | 101,203
Mar-55 859 321 311 1,491 704 Y
Apr-55 1,791 1,846 805 4,443 4,050 Y
May-55 42,574 | 37211 7,703 | 87,487 | 81,642 Y
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March 2016

3B-38

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Jun-55 6,388 9,499 886 16,773 20,841
Jul-55 593 - 1,839 2,431 - Y
Aug-55 9,107 2,142 1,984 13,233 4,700 Y
Sep-55 2,461 14,967 536 17,964 32,837
Oct-55 198 9,834 2,890 12,923 21,577
Nov-55 24 - 2,036 2,060 - Y
Dec-55 185 - 598 783 - Y
Jan-56 229 541 - 770 1,187
Feb-56 946 4,540 1,589 7,075 9,960
Mar-56 294 - 271 565 - Y
Apr-56 150 1,625 767 2,542 3,565
May-56 363 - 2,209 2,572 - Y
Jun-56 - - - - -
Jul-56 861 - 1,950 2,810 - Y
Aug-56 - - - - -
Sep-56 - 65 - 65 142
Oct-56 - 12 664 675 25 Y
Nov-56 - 24 2,041 2,065 52 Y
Dec-56 1,890 2,738 1,206 5,834 6,007
Jan-57 - 1 - 1 2
Feb-57 4,497 6,334 1,906 12,737 13,898
Mar-57 27,353 71,665 8,849 107,868 157,238
Apr-57 84645 | 115,649 | 20610 | 220,903 | 253,741
May-57 28,155 81,956 14,161 124,272 179,816
Jun-57 18,294 80,014 13,640 111,948 175,557
Jul-57 779 - 1,916 2,695 - Y
Aug-57 124 - 27 151 - Y
Sep-57 9,911 27,912 2,159 39,982 61,240
Oct-57 116,984 191,114 8,353 316,451 419,316
Nov-57 68,782 | 98,735 | 15499 | 183,015| 216,630
Dec-57 7,252 7,700 2,303 17,255 16,895 Y
Jan-58 40,968 63,498 15,188 119,654 139,318
Feb-58 65,782 84,989 15,770 166,540 186,471
Mar-58 10,106 9,184 1,372 20,662 20,151 Y
Apr-58 4,390 4915 1339 | 10644 | 10,783
May-58 23,639 30,456 6,728 60,823 66,822
Jun-58 1,687 518 - 2,205 1,136 Y
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March 2016

3B-39

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS300 GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Jul-58 7,286 6,200 4,607 | 18,092 | 13,603 Y
Aug-58 725 - 158 883 - Y
Sep-58 22,898 | 34,147 4,989 | 62,033 | 74,920
Oct-58 13,962 | 15,468 4,167 | 33,597 | 33,937
Nov-58 3,856 | 11,205 3,566 | 18,627 | 24,585
Dec-58 7,038 | 24,468 6,010 | 37,517 | 53,684
Jan-59 3,584 | 13,149 2,879 | 19,612 | 28,850
Feb-59 64,801 | 122,800 | 22,434 | 210,035 | 269,431
Mar-59 6,330 8,114 1,244 | 15687 | 17,802
Apr-59 78,903 | 161,998 | 28,676 | 269,577 | 355,435
May-59 20,885 | 27,402 6,287 | 54,575 | 60,122
Jun-59 8,204 | 51,079 8,406 | 67,688 | 112,069
Jul-59 3,444 3,701 3,018 | 10,163 8,121 Y
Aug-59 4,174 | 14,882 909 | 19,965 | 32,651
Sep-59 4311| 10,815 939 | 16,065 | 23,728
Oct-59 16,152 | 52,801 | 12,629 | 81,582 | 115,849
Nov-59 13,800 | 37,888 7,203 | 58891 | 83,128
Dec-59 10,328 | 38,271 9,062 | 57,662| 83,970
Jan-60 11,350 | 33,184 7,777 | 52,312 | 72,808
Feb-60 12,683 | 37,965 7,481 | 58129 | 83,298
Mar-60 4,944 8,307 1,267 | 14,518 | 18,227
Apr-60 6,757 | 14,792 3,058 | 24,608 | 32,455
May-60 5,097 | 23,062 5661 | 33,820 50,600
Jun-60 64,335 | 206,881 | 36,586 | 307,802 | 453,910
Jul-60 11,082 | 36,529 6,177 | 53,787 | 80,147
Aug-60 39,104 | 74,198 8,520 | 121,822 | 162,795
Sep-60 4537 | 13,932 989 | 19,458 | 30,568
Oct-60 223,165 | 164,737 | 37,999 | 425901 | 361,443 Y
Nov-60 50,570 | 94,666 | 14,944 | 160,180 | 207,703
Dec-60 36,385 | 65180 | 15012 | 116,576 | 143,008
Jan-61 58,368 | 93,763 | 22,588 | 174,719| 205,721
Feb-61 63,650 | 164,710 | 29,822 | 258,181 | 361,383
Mar-61 9,911 | 12,193 1,732 | 23,836 | 26,753
Apr-61 6,769 7,626 1,811| 16,206 | 16,733
May-61 5,591 5,083 3,066 | 13,740 | 11,152 Y
Jun-61 80,999 | 145,089 | 25410 | 251,497 | 318,334
Jul-61 34,490 | 60,886 | 15858 | 111,234 | 133,587
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March 2016

3B-40

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Aug-61 4,873 4,241 1,062 | 10,176 9,304 Y
Sep-61 123,171 | 259,819 | 26,835 | 409,825 | 570,060
Oct-61 9,552 7,258 2,306 | 19,117 | 15,925 Y
Nov-61 65,144 | 65505 | 10,968 | 141,617 | 143,722
Dec-61 7,593 5,714 1,864 | 15171 12,537 Y
Jan-62 5,773 6,262 1,195 | 13,230 | 13,739
Feb-62 5,239 7,166 2,052 | 14457 | 15722
Mar-62 4,354 4,671 832 9,857 | 10,249
Apr-62 37,031 | 39,736 3,004 | 79,861| 87,183
May-62 5,796 9,373 3,685 | 18,853 | 20,564
Jun-62 14,054 | 21,413 3,041 | 38507 | 46,980
Jul-62 3,200 | 10,179 2,917 | 16,296 | 22,334
Aug-62 1,112 - 242 1,354 - Y
Sep-62 8,997 | 13,497 1,960 | 24,454 | 29,613
Oct-62 3,496 2,569 1,244 7,309 5,636 Y
Nov-62 2,006 816 2,149 4,972 1,791 Y
Dec-62 3,579 | 10,872 3,004 | 17,455 | 23,853
Jan-63 4982 | 14,717 3,262 | 22,961 | 32,290
Feb-63 17,552 | 17,043 3,793 | 38388 | 37,392 Y
Mar-63 2,936 2,427 563 5,926 5,324 Y
Apr-63 1,679 1,801 797 4,277 3,950 Y
May-63 1,701 3,054 2,773 7,529 6,702 Y
Jun-63 1,573 4,324 ; 5,897 9,487
Jul-63 4,304 | 17,006 3,373 | 24,684 | 37,313
Aug-63 291 - 63 355 - Y
Sep-63 256 1,377 56 1,689 3,021
Oct-63 210 1,230 940 2,380 2,698
Nov-63 1,054 6,125 2,873 | 10,051 | 13,438
Dec-63 2,268 | 12,393 3,341 | 18,002 | 27,192
Jan-64 2,116 2,664 315 5,095 5,844
Feb-64 4,095 | 15,617 3,542 | 23,254 | 34,265
Mar-64 5,360 9,698 1,433 | 16491 | 21,278
Apr-64 4,313 2,620 940 7,874 5,749 Y
May-64 1,718 509 2,406 4,632 1,116 Y
Jun-64 17,407 | 25,864 3,846 | 47,116 | 56,747
Jul-64 943 2,771 1,984 5,698 6,080
Aug-64 1,434 681 313 2,428 1,495 Y
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3B-41

March 2016 Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Sep-64 11,332 | 28,702 2,469 | 42,503 | 62,974
Oct-64 2,410 6,979 2,243 | 11,632 15311
Nov-64 523 3,103 2,461 6,086 6,807
Dec-64 794 856 790 2,439 1,878 Y
Jan-65 36,461 | 35,016 8,225 | 79,701 | 76,826 Y
Feb-65 55,753 | 44,640 8,658 | 109,051 | 97,943 Y
Mar-65 4,978 3,218 658 8,854 7,061 Y
Apr-65 4,129 4,819 1,323| 10271 10,5573
May-65 99,470 | 154,143 | 24579 | 278,192 | 338,199
Jun-65 40,640 | 39,706 6,349 | 86,696 | 87,118
Jul-65 2,882 4,901 2,786 | 10,569 | 10,754
Aug-65 1,795 - 391 2,186 - Y
Sep-65 1,107 8,943 241 10,292 19,622
Oct-65 5,254 | 14,328 3,009 | 23,491 | 31,436
Nov-65 48,5575 | 88379 | 14,087 | 151,041 193,909
Dec-65 17,005 | 33,720 3,698 | 54,423 | 73,984
Jan-66 7,453 | 20,671 4,718 | 32,841 | 45,353
Feb-66 15,971 | 40,347 7,001 | 64,220 | 88,525
Mar-66 9,130 | 21,847 2,887 | 33,865 | 47,934
Apr-66 34,763 | 53,635 9,818 | 98216 | 117,677
May-66 44,984 | 107,992 | 17,919| 170,894 | 236,942
Jun-66 8,299 | 26,069 3,883 | 38250 | 57,196
Jul-66 5,189 | 11,699 3,739 | 20,627 | 25,669
Aug-66 2572 | 12,377 560 | 15,509 | 27,155
Sep-66 1,994 9,879 434 | 12,307 | 21,675
Oct-66 1,056 4,917 1,776 7,748 | 10,787
Nov-66 1,008 608 2,121 3,737 1,334 Y
Dec-66 1,225 1,048 832 3,105 2,299 Y
Jan-67 1,395 2,236 211 3,841 4,905
Feb-67 1,090 1,016 968 3,075 2,229 Y
Mar-67 1,553 1,108 405 3,066 2,431 Y
Apr-67 4,342 7,007 1,703 | 13,053 | 150374
May-67 2,176 4,960 3,048 | 10,184 | 10,882
Jun-67 540 561 - 1,101 1,230
Jul-67 126 1,775 1,646 3,547 3,895
Aug-67 982 | 15,814 214| 17,010| 34,698
Sep-67 111,966 | 211,623 | 24,394 | 347,982 | 464,314
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3B-42

March 2016 Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Oct-67 51,582 | 60,435 | 14,359 | 126,376| 132,598
Nov-67 4,887 4,344 2,630 | 11,861 9,530 Y
Dec-67 2,723 1,819 1,003 5,545 3,992 Y
Jan-68 61,217 | 167,362 | 40,5582 | 269,161 | 367,203
Feb-68 8,727 | 14,373 3323 | 26423| 31,535
Mar-68 10,017 | 13,911 1,937| 25865| 30,521
Apr-68 13,108 | 15,556 3,191 | 31,856 | 34,131
May-68 83,488 | 122,224 | 19,973 | 225685 | 268,168
Jun-68 114,656 | 290,873 | 51,778 | 457,307 | 638,194
Jul-68 12,628 | 32,637 6,816 | 52,081 | 71,607
Aug-68 3,621 3,512 789 7,921 7,704 Y
Sep-68 6,407 | 18,437 1,396 | 26,240 | 40,451
Oct-68 2,654 | 13,734 3,774 | 20,163 | 30,134
Nov-68 2,757 9,831 3,378 | 15966 | 21,569
Dec-68 12,305 | 28,904 6,991 | 48,200 | 63,417
Jan-69 6,820 | 17,134 3,853 | 27,807 | 37,593
Feb-69 62,639 | 112,799 | 20,672 | 196,110 | 247,489
Mar-69 44111 | 75,738 9,337 | 129,185 | 166,173
Apr-69 83,346 | 97,419 | 17,437 | 198202 | 213,743
May-69 87,432 | 129,448 | 21,015| 237,895| 284,017
Jun-69 6,580 8,124 637| 15341| 17,825
Jul-69 2,815 - 2,758 5,572 - Y
Aug-69 2,063 - 450 2,513 - Y
Sep-69 2,974 | 11,554 648 | 15176| 25,350
Oct-69 7,455 | 12,651 3,520 | 23,634| 27,756
Nov-69 3,713 8,063 3,137 | 14,914 | 17,691
Dec-69 18,140 | 27,152 6,604 | 51,896| 59,574
Jan-70 16,469 | 28,229 6,566 | 51,263 | 61,936
Feb-70 3,938 3,797 1,458 9,193 8,330 Y
Mar-70 22,337 | 66,160 8,191 | 96,688 | 145,159
Apr-70 4,698 9,298 2,102 | 16,098 | 20,400
May-70 76,769 | 120,683 | 19,750 | 217,202 | 264,786
Jun-70 26,067 | 31,538 4872 | 62,476 | 69,195
Jul-70 3,575 | 10,753 3,072 | 17,399 | 23,592
Aug-70 2,545 706 555 3,805 1,549 Y
Sep-70 21,676 | 68,563 4,723 | 94,961 | 150,431
Oct-70 16,111 | 77,280 | 18177 | 111,567 | 169,556
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March 2016

3B-43

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS300 GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Nov-70 2,351 3,922 2,573 8,845 8,605 Y
Dec-70 2,014 1,813 1,001 4,828 3,978 Y
Jan-71 1,893 1,736 89 3,717 3,810
Feb-71 1,954 2,456 1,222 5,632 5,388 Y
Mar-71 2,177 1,545 457 4,179 3,389 Y
Apr-71 1,677 4,115 1,200 6,992 9,028
May-71 1,344 2,991 2,764 7,099 6,562 Y
Jun-71 5,208 209 - 5,416 458 Y
Jul-71 979 941 1,998 3,918 2,065 Y
Aug-71 39,396 | 34,665 8,583 | 82,645| 76,057 Y
Sep-71 83,037 | 113,170 | 18,091 | 214,297 | 248301
Oct-71 22,025 | 56,153 | 13,388 | 91,565| 123,203
Nov-71 4,689 3,111 2,462 | 10,262 6,825 Y
Dec-71 33,969 | 55690 | 12,914 | 102,573 | 122,188
Jan-72 21,834 | 29,230 6,810 | 57,875 | 64,132
Feb-72 26,465 | 57,083 | 10,851 | 94,399 | 1257244
Mar-72 13,857 | 16,061 2,195 | 32,112 | 35,238
Apr-72 3,703 4,842 1,327 9,872 | 10,624
May-72 | 190,906 | 252,635 | 38,794 | 482,335| 554,297
Jun-72 23,518 | 40,423 6,479 | 70,421 | 88,692
ul-72 6,396 | 18,404 4,239 | 29,039 | 40,380
Aug-72 6,351 9,626 1,384 | 17,361| 21,121
Sep-72 2,719 9,928 593 | 13,240 21,782
Oct-72 2,286 4,829 1,756 8871 | 10,595
Nov-72 2,287 4,122 2,600 9,009 9,043
Dec-72 2,034 1,684 973 4,691 3,696 Y
Jan-73 4241 | 10,376 2,201 | 16,818 | 22,765
Feb-73 9,384 | 21,451 4,570 | 35405 | 47,066
Mar-73 65214 | 106,304 | 12,995 | 184,513 | 233,238
Apr-73 153,465 | 228,415 | 40,234 | 422,114 | 501,157
May-73 34,011 | 39,607 8,049 | 81,667| 86,899
Jun-73 297,620 | 547,560 6,421 | 851,600 | | )0 o0
Jul-73 23,547 | 29,094 | 11,332 | 63,973 | 63,834 Y
Aug-73 9,731 | 24,662 2,120 | 36,513 | 54,110
Sep-73 14272 | 97,355 3,109 | 114,736 | 213,602
Oct-73 110,068 | 125784 | 29,170 | 265,022 | 275,978
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3B-44

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS300 GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Nov-73 12,780 | 26,754 5,685 | 45220 | 58700
Dec-73 7,737 | 10,250 2,867 | 20,853 | 22,489
Jan-74 67,993 | 119,562 | 28,895 | 216,450 | 262,327
Feb-74 13,186 | 15,615 3,542 | 32,342 | 34,260
Mar-74 7,434 | 11,002 1,589 | 20,025 | 24,139
Apr-74 5793 | 20,507 4,053 | 30,352 | 44,993
May-74 30,763 | 56,163 | 10,438 | 97,363 | 123,224
Jun-74 50,672 | 52,564 8,675 | 111,910 | 115,328
Jul-74 3,711 6,367 3,128 | 13,205 | 13,969
Aug-74 6,331 | 12,574 1,379 | 20,284 | 27,588
Sep-74 90,222 | 249,150 | 19,657 | 359,028 | 546,650
Oct-74 8,809 | 16,771 4,463 | 30,042 | 36,797
Nov-74 37,728 | 96,880 | 15246 | 149,853 | 212,560
Dec-74 17,133 | 32,552 7,798 | 57,483 | 71,421
Jan-75 10,307 | 17,713 3,995 | 32,015| 38864
Feb-75 9,521 | 12,910 3,065 | 25496 | 28,326
Mar-75 5,815 5,391 918 | 12,123 | 11,828 Y
Apr-75 34,849 | 37,584 7,025 | 79,457 | 82,462
May-75 105,958 | 156,996 | 24,991 | 287,944 | 344,459
Jun-75 28,735 | 69,535 | 11,744 | 110,014 | 152,564
Jul-75 27,225 | 30,993 | 12,854 | 71,071| 68,000 Y
Aug-75 5837 | 15,915 1,272 | 23,023 | 34,918
Sep-75 4,420 | 18,129 963 | 23,512 | 39,776
Oct-75 3,397 9,505 2,816 | 15717 | 20,853
Nov-75 2,709 2,820 2,422 7,952 6,187 Y
Dec-75 12,620 | 33,252 7,953 | 53,824 | 72,957
Jan-76 2,945 3,076 416 6,436 6,748
Feb-76 2,351 2,338 1,201 5,890 5,129 Y
Mar-76 3,163 2,526 575 6,264 5,543 Y
Apr-76 31,366 | 34,089 6,416 | 71,872 | 74,794
May-76 50,594 | 52,725 9,942 | 113,260 | 115,682
Jun-76 16,888 | 43,330 7,005 | 67,223 | 95,069
Jul-76 17,906 | 31,480 8,999 | 58385| 69,069
Aug-76 2,344 ] 511 2,855 - Y
Sep-76 3,963 3,153 863 7,979 6,917 Y
Oct-76 54,965 | 36,569 8,950 | 100,483 | 80,234 Y
Nov-76 22,417 | 26,321 5626 | 54,364 | 57,750
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March 2016

3B-45

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Dec-76 147,442 | 209,574 4142 | 361,158 | 459,820
Jan-77 21,105 | 24,552 5667 | 51,324| 53,869
Feb-77 60,594 | 82,184 | 15275| 158,054 | 180,317
Mar-77 11,261 7,410 1,159 | 19,830 | 16,258 Y
Apr-77 55437 | 100,678 | 18,004 | 174,119 | 220,893
May-77 12,822 | 12272 4,103 | 29,197 | 26,925 Y
Jun-77 17,450 | 41,755 6720 | 65926 | 91,614
ul-77 3,834 8,805 3,179 | 15819 | 19,319
Aug-77 2,103 - 458 2,561 - Y
Sep-77 3,881 567 846 5,293 1,243 Y
Oct-77 1,537 2,824 935 5,295 6,195
Nov-77 9,400 | 16,397 8,425 | 34222| 35976
Dec-77 2,788 1,750 134 4,671 3,839 Y
Jan-78 9,178 | 42,076 | 13,369 | 64,623 | 92,318
Feb-78 9,177 | 24,466 7,563 | 41,206 | 53,679
Mar-78 6,383 4,302 60| 10,744 9,438 Y
Apr-78 15,092 | 14,144 3,441 | 32,677 | 31,033 Y
May-78 2,459 - - 2,459 - Y
Jun-78 8,217 | 21,767 4,939 | 34922 | 47,757
Jul-78 2,497 5,618 5,864 | 13,979 | 12,326 Y
Aug-78 1,049 - - 1,049 - Y
Sep-78 168,898 | 232,001 | 44,083 | 444,982 | 509,025
Oct-78 7,571 9,387 3,144 | 20,102 | 20,596
Nov-78 7,800 | 15,154 6,911 | 29,865 | 33,248
Dec-78 4,372 6,312 4179 | 14,863 | 13,850 Y
Jan-79 96,003 | 162,030 | 31,523 | 289,556 | 355,504
Feb-79 44,823 | 74,721 | 16322 | 135865| 163,942
Mar-79 23,964 | 38,152 7,086 | 69,202 | 83,707
Apr-79 63,800 | 104,768 | 27,537 | 196,104 | 229,867
May-79 | 151,064 | 168,474 | 15514 | 335052 | 369,643
Jun-79 89,903 | 42,014 5,093 | 137,009 | 92,180 Y
Jul-79 10,076 | 14,955 6,900 | 31,931 | 32,812
Aug-79 4,334 652 2,130 7,116 1,430 Y
Sep-79 49278 | 128,628 | 60,917 | 238,822 | 282,217
Oct-79 3,916 1,231 160 5,307 2,701 Y
Nov-79 2,806 3,272 1,059 7,137 7,178
Dec-79 3,489 2,974 4,083 | 10,546 6,526 Y
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March 2016

3B-46

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Jan-80 31,759 | 103,236 | 54,103 | 189,098 | 226,507
Feb-80 13,598 | 15,034 4061 | 32,692 | 32,984
Mar-80 4,750 4,412 541 9,703 9,680
Apr-80 4,019 4,068 1,069 9,156 8,926
May-80 52,619 | 69,045 | 14,784 | 136,447 | 151,488
Jun-80 3,414 3,168 - 6,582 6,951
Jul-80 1,635 9,876 656 | 12,167 | 21,669
Aug-80 1,043 828 - 1,871 1,816
Sep-80 2,070 1,228 4,728 8,025 2,694
Oct-80 1,899 | 20,945 6,493 | 29,336 | 45954
Nov-80 1,252 3,513 453 5,218 7,707
Dec-80 1,552 4,780 886 7,218 | 10,487
Jan-81 2,257 4,707 1,020 7,984 | 10,328
Feb-81 1,507 4,322 343 6,171 9,482
Mar-81 1,988 7,859 214 | 10062 | 17,244
Apr-81 9,672 | 18,932 3,056 | 31,660 | 41,539
May-81 14212 | 26,752| 19,217 | 60,180 | 58,696
Jun-81 137,738 | 187,303 | 42,364 | 367,405 | 410,955
Jul-81 22,820 | 29,811 | 14909 | 67,540 | 65,407
Aug-81 4350 | 44,652 2271 | 51,273| 97,970
Sep-81 141,120 | 268,255 | 10,460 | 419,835 | 588,569
Oct-81 16,447 | 42,492 | 12,831 71,770| 93,230
Nov-81 103,563 | 182,641 | 20,204 | 306,408 | 400,727
Dec-81 8,562 | 14,589 290 | 23,441| 32,010
Jan-82 5,997 2,421 50 8,469 5,312
Feb-82 32,877 | 32,131 8,013 | 73,020| 70,497
Mar-82 10,033 | 11,965 783 | 22,780 | 26,251
Apr-82 6,295 | 14,189 3,819 | 24,303 | 31,132
May-82 | 198,967 | 217,862 | 42,052 | 458882 | 478,004
Jun-82 9,155 7,822 | 16977 17,162
Jul-82 3,775 | 13,697 825| 18297 | 30,052
Aug-82 1,727 - - 1,727 -
Sep-82 3,433 3,202 370 7,005 7,026
Oct-82 2,987 6,381 1,859 | 11,226 | 13,999
Nov-82 64,093 | 83,009 | 22,935| 170,038 | 182,127
Dec-82 11,112 ] 3,363 | 14,475 -
Jan-83 12,829 | 46,077 5750 | 64,655 | 101,095
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March 2016

3B-47

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Feb-83 46,769 | 113,035 | 21,530 | 181,333 | 248,005
Mar-83 50,939 | 97,569 | 14,949 | 163,457 | 214,073
Apr-83 7,101 | 22,906 700 | 30,708 | 50,257
May-83 21,867 | 30,901 2,180 | 54,948 | 67,798
Jun-83 5,499 8,783 S| 1s282| 19271
Jul-83 54,135 | 20,609 | 23,308 | 98,051 | 457217 Y
Aug-83 8,224 - 3,583 | 11,807 - Y
Sep-83 8796 | 81,517 | 24,359 | 114,672 | 178,853
Oct-83 12,716 | 113,014 | 32,627 | 158,357 | 247,960
Nov-83 28,025 | 68,104 6,764 | 102,893 | 149,424
Dec-83 3,857 745 1,810 6,412 1,635 Y
Jan-84 19,804 | 39,842 5343 | 64,989 | 87,416
Feb-84 5813 | 18,051 1,683 | 25547| 39,605
Mar-84 6,873 | 12,423 191| 19,488 | 27,258
Apr-84 3,200 | 10,003 1,206 | 14,408 | 21,947
May-84 4,350 - 7,802 | 12,152 - Y
Jun-84 4,006 8,896 | 12,903 19,519
Jul-84 1,063 | 14,272 3,078 | 18,413 | 31,313
Aug-84 804 3,087 69 3,961 6,774
Sep-84 526 581 30 1,137 1,275
Oct-84 20,707 | 134,262 | 29,868 | 184,836 | 294,579
Nov-84 3,504 | 11,262 2,863 | 17,719 | 24,710
Dec-84 3,485 8,906 1,283 | 13,673| 19,541
Jan-85 21,703 | 56,254 7,704 | 85,660 | 123,425
Feb-85 20,283 | 29,602 5332 | 55217 | 64,949
Mar-85 40,571 | 113,626 | 21,870 | 176,067 | 249,302
Apr-85 112,956 | 134,281 | 27,037 | 274275 294,622
May-85 13,127 | 23,851 1,485 | 38463 | 52,330
Jun-85 5543 | 13,221 1,097 | 19,861 29,008
Jul-85 11,073 | 19,427 3,642 | 34,143 | 42,624
Aug-85 918 8,649 151 9,718 | 18,976
Sep-85 2,556 9,883 2,408 | 14,847 | 21,684
Oct-85 3,455 | 19,368 7,893 | 30,717 | 42,495
Nov-85 49,337 | 133,474 | 23,707 | 206,517 | 292,850
Dec-85 7,270 | 33,690 6,661 | 47,620 | 73,917
Jan-86 3,032 1,428 154 4,614 3,133 Y
Feb-86 3,500 3,020 74 6,593 6,626

Attachment C

C-15



March 2016

3B-48

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS300 GS500  WGS800 UP‘:?:::‘:;" Prcir:sa;rv
CPs
Mar-86 2,280 ] 94 2,375 - Y
Apr-86 1,457 7,610 943 | 10,011 16,697
May-86 2,398 7,776 1,765| 11,938 | 17,060
Jun-86 62,335 | 111,005| 22,573 | 195912 | 243,551
Jul-86 1,775| 13,230 1,594 | 16,599 | 29,027
Aug-86 594 5,269 - 5863 | 11,559
Sep-86 2,572 | 13,743 2,156 | 18,470 | 30,153
Oct-86 6732 | 26,802 7,207 | 40,741| 58,806
Nov-86 1,908 | 26,877 2,751 | 31,535 | 58969
Dec-86 64,214 | 94,937 | 21,858 | 181,009 | 208,297
Jan-87 18,126 | 30,113 7,044 | 55283 | 66,071
Feb-87 53,338 | 64,122 | 12,821 | 130,281 | 140,688
Mar-87 16,814 | 21,759 2,805 | 41,378 | 47,740
Apr-87 3,434 | 10,222 1,143 | 14,800 | 22,428
May-87 7,726 | 40,335 | 14,322 | 62,383 | 88,497
Jun-87 287,605 | 242,684 | 35054 | 5657343 | 532,465 Y
Jul-87 11,639 | 30,692 5,467 | 47,798 | 67,341
Aug-87 3,187 4,556 574 8,316 9,996
Sep-87 2,105 2,314 - 4,418 5,076
Oct-87 1,456 - ] 1,456 - Y
Nov-87 13,067 | 55879 | 12,549 | 81,494 | 122,602
Dec-87 16,332 | 50,404 | 11,072| 77,808 | 110,590
Jan-88 2,975 6,034 577 9,585 | 13,238
Feb-88 2,184 ] 124 2,308 - Y
Mar-88 3,084 | 15,363 1,995 | 20,442 | 33,708
Apr-88 2,082 | 16,952 2,647 | 21,681 | 37,194
May-88 5,178 9,920 982 | 16,080 | 21,766
Jun-88 4,922 7,005 11,927 15,369
Jul-88 3,533 | 16,048 1,381 | 20,963| 35,211
Aug-88 361 5,700 803 6,865 | 12,507
Sep-88 84 - - 84 - Y
Oct-88 105 | 10,589 1,690 | 12,385| 23,234
Nov-88 205 809 604 1,617 1,776
Dec-88 530 8,037 2,208 | 10,775 | 17,634
Jan-89 10,120 | 70,647 | 17,638 | 98,405 | 155,004
Feb-89 3,871 | 10,118 1,685| 15674 | 22,200
Mar-89 2,062 8,592 146 | 10,800| 18,850
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March 2016

3B-49

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS300 GS500  WGS800 UP‘:?::I‘:‘:;" Prcir:sa;rv
CPs
Apr-89 1,053 2,832 758 4,643 6,212
May-89 9,733 | 86,835| 18621 | 115189 | 190,522
Jun-89 2,283 | 10,115 793 | 13,191 22,193
Jul-89 213 4,945 1,403 6,560 | 10,849
Aug-89 - 2,332 - 2,332 5,117
Sep-89 - - - - -
Oct-89 18 3,565 - 3,583 7,822
Nov-89 66 4,143 386 4,595 9,091
Dec-89 193 - 125 318 ] Y
Jan-90 512 2,132 247 2,891 4,679
Feb-90 1,190 | 23,189 3,549 | 27,928 | 50,879
Mar-90 5,868 | 47,176 5,102 | 58147 | 103,508
Apr-90 8,726 | 31,388 5261 | 45374| 68,867
May-90 3,980 | 17,466 8,168 | 29,623 | 38322
Jun-90 24 ] - 24 - Y
Jul-90 1,446 | 19,552 1,562 | 22,560 | 42,898
Aug-90 - 2,507 277 2,784 5,501
Sep-90 1,374 | 10,740 3| 12,118 | 23,564
Oct-90 - 8,275 1,457 9,732 | 18,155
Nov-90 17 946 444 1,406 2,075
Dec-90 - ] 20 20 - Y
Jan-91 34,505 | 92,023 | 24,377 | 150,905 | 201,904
Feb-91 11,496 | 36,576 5,906 | 53,978 | 80,249
Mar-91 1,971 | 10,447 2,182 | 14,599 | 22,920
Apr-91 82,404 | 151,111 | 32,887 | 266,403 | 331,548
May-91 9,763 | 18,979 2,070 | 30,812 | 41,641
Jun-91 4,161 | 24,216 4578 | 32,954 | 53,130
Jul-91 9,770 | 25,671 7,112 | 42,553 | 56,324
Aug-91 94 6,981 455 7,529 | 15,316
Sep-91 2,636 | 20,429 6,810 | 29,875 | 44,822
Oct-91 655 663 879 2,197 1,455 Y
Nov-91 4,420 788 791 5,999 1,729 Y
Dec-91 133,097 | 162,661 | 36,141 | 331,899 | 356,887
Jan-92 92,413 | 168,751 | 33,892 | 295,056 | 370,251
Feb-92 299,673 | 407,807 | 71,385 | 778,865 | 894,754
Mar-92 42,029 | 70,346 5,526 | 117,901 | 154,344
Apr-92 164,461 | 183,690 | 21,615 | 369,765 | 403,027
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March 2016

3B-50

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS500  WGS800 UP‘:?:::‘:;" Primary
CPs?
CPs
May-92 151,256 221,930 29,573 402,759 486,929
Jun-92 104,544 103,212 9,334 217,091 226,454
Jul-92 6,599 18,257 3,244 28,100 40,057
Aug-92 2,707 5,631 32 8,370 12,356
Sep-92 1,824 4,500 2,181 8,505 9,873
Oct-92 1,865 5,207 - 7,071 11,423
Nov-92 6,655 43,046 10,933 60,634 94,446
Dec-92 17,435 29,479 7,047 53,961 64,678
Jan-93 16,995 46,255 7,890 71,140 101,487
Feb-93 20,673 72,294 16,974 109,941 158,617
Mar-93 43,394 59,380 8,318 111,092 130,283
Apr-93 28,742 59,160 9,954 97,856 129,801
May-93 138,379 216,965 42,891 398,234 476,035
Jun-93 236,335 302,170 56,251 594,755 662,979
Jul-93 10,624 25,934 2,382 38,940 56,901
Aug-93 3,330 14,541 1,006 18,877 31,904
Sep-93 1,801 587 - 2,388 1,287 Y
Oct-93 2,082 20,610 3,710 26,402 45,220
Nov-93 1,732 289 3,605 5,626 635 Y
Dec-93 2,635 34,901 1,090 38,626 76,575
Jan-94 2,454 5,773 219 8,446 12,666
Feb-94 1,747 - 141 1,889 - Y
Mar-94 6,738 | 21,142 5845 | 33,725 | 46,387
Apr-94 2,937 29,919 2,612 35,468 65,645
May-94 95673 | 102,981 | 11,102 | 209,756 | 225,947
Jun-94 6,177 50,608 8,444 65,229 111,037
Jul-94 1,271 8,469 928 10,668 18,581
Aug-94 1,335 21,192 1,743 24,269 46,496
Sep-94 5,268 10,211 2,587 18,066 22,404
Oct-94 437,500 468,800 105,469 1,011,768 | 1,028,576
Nov-94 8,182 4132 425 | 12,739 9,066 y
Dec-94 18,432 62,939 21,424 102,795 138,091
Jan-95 35,600 64,397 13,898 113,895 141,292
Feb-95 5,987 2,317 396 8,700 5,084 Y
Mar-95 37,653 133,214 7,982 178,849 292,280
Apr-95 35,491 393 5,130 41,014 862 Y
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March 2016

3B-51

Lavaca WAM Naturalized Flows

Modeled Naturalized Flow (ac-ft)

EP000 < Sum
Sum of of Upstream
GS300 GS500  WGS800 UP‘:?::I‘:‘:;" Prcir:sa;rv
CPs
May-95 10,051 | 94,707 5,026 | 109,784 | 207,793
Jun-95 17,997 1,127 4779 | 23,902 2,472 Y
Jul-95 2,881 | 30,833 9,096 | 42,810 67,650
Aug-95 2,233 | 11,869 1,918 | 16,019 | 26,040
Sep-95 961 6,543 1,987 9,490 | 14,355
Oct-95 605 - - 605 - Y
Nov-95 3,306 8,376 3,354 | 15037 | 18,378
Dec-95 4891 | 40,223 | 13,354 | 58468 | 88,251
Jan-96 1,200 5,397 467 7,064 | 11,842
Feb-96 882 2,252 122 3,256 4,942
Mar-96 1,162 8,030 186 9,377 | 17,618
Apr-96 964 6,730 807 8,501 | 14,765
May-96 506 | 11,317 17| 11,839 | 24,830
Jun-96 7,573 | 45,380 7,178 | 60,131 | 99,567
Jul-96 1,723 | 10,988 2,499 | 15209 | 24,107
Aug-96 5,304 1,859 6,903 | 14,065 4,078 Y
Sep-96 39,311 | 32,443 | 15636| 87,390 | 71,182 Y
Oct-96 1,619 - - 1,619 - Y
Nov-96 1,849 5,784 5672 | 13,305 | 12,691 Y
Dec-96 3,955 7,627 5221 | 16,803 | 16,735 Y
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Lavaca Regional Water Planning Area
TCEQ Active Water Rights - January 23, 2019

Permit |WR Issue Amendment Diversion Priority Consumptive Basin
WRNo | WRType # Date Letter OwnerName Amount (AFY) UseCode Date Amt Acreage Number Water Master County

DUPONT, NANIE MAE | FARQUHAR, FRANCES | GAYLE, A D JR | GAYLE, GEORGE S JR'|

LAWRENCE, VIRGINIA G | ORMAN, ELIZABETH L | SHOEMATE, CATHERINE L | SIMONS, A G

| SIMONS, LILLIAN H | SIMONS, M T JR | SIMONS, W C | STELL, REGINA E | WRIGHT,
2078 |ADJ 2078 07/03/1981 ELEANOR 450.0000|AGRICULTURE - IRRIGATION 12/10/1938 16 SOUTH TEXAS JACKSON

DUPONT, NANIE MAE | FARQUHAR, FRANCES [ GAYLE, AD JR [ GAYLE, GEORGE S JR |

LAWRENCE, VIRGINIA G | ORMAN, ELIZABETH L | SHOEMATE, CATHERINE L | SIMONS, A G

| SIMONS, LILLIAN H | SIMONS, M T JR | SIMONS, W C | STELL, REGINA E | WRIGHT,
2078 |ADJ 2078 07/03/1981 ELEANOR 1138.0000(AGRICULTURE - IRRIGATION 09/30/1903 16 SOUTH TEXAS JACKSON
2084 |ADJ 2084 07/03/1981 ESTATE OF ET ROSE DECEASED 400.0000|AGRICULTURE - IRRIGATION 11/10/1950 16 SOUTH TEXAS JACKSON
2095 |ADJ 2095 07/03/1981 E LAVACA-NAVIDAD RIVER AUTHORITY 18122.0000|OTHER 10/06/1993 16 SOUTH TEXAS JACKSON
2095 |ADJ 2095 07/03/1981 E LAVACA-NAVIDAD RIVER AUTHORITY 42518.0000|MUNICIPAL/DOMESTIC | NAVIGATION 05/15/1972 170300.0000 16 SOUTH TEXAS JACKSON
2095 |ADJ 2095 07/03/1981 E LAVACA-NAVIDAD RIVER AUTHORITY 32482.0000[INDUSTRIAL | NAVIGATION | RECREATION 05/15/1972 16 SOUTH TEXAS JACKSON
2095 |ADJ 2095 07/03/1981 E LAVACA-NAVIDAD RIVER AUTHORITY 7150.0000{MUNICIPAL/DOMESTIC 05/15/1972 93340.0000 16 SOUTH TEXAS JACKSON
2095 |ADJ 2095 07/03/1981 E LAVACA-NAVIDAD RIVER AUTHORITY 22850.0000|INDUSTRIAL | RECREATION 05/15/1972 16 SOUTH TEXAS JACKSON
2095 |ADJ 2095 07/03/1981 E LAVACA-NAVIDAD RIVER AUTHORITY 4000.0000{MUNICIPAL/DOMESTIC | NAVIGATION 05/24/1982 16 SOUTH TEXAS JACKSON
2095 |ADJ 2095 07/03/1981 E LAVACA-NAVIDAD RIVER AUTHORITY 7500.0000[INDUSTRIAL | MUNICIPAL/DOMESTIC 07/01/2002 16 SOUTH TEXAS JACKSON
2097 |ADJ 2097 07/03/1981 GEBRUEDER VIEHOF FARMS OHG 95.0000/AGRICULTURE - IRRIGATION 11/17/1939 16 SOUTH TEXAS JACKSON
2098 |ADJ 2098 07/03/1981 A STAFFORD, BURR JED | STAFFORD, HARRISON | STAFFORD, HARRISON 11 452.5000|AGRICULTURE - IRRIGATION 11/17/1939 16 SOUTH TEXAS JACKSON
2098 |ADJ 2098 07/03/1981 A STAFFORD, BURR JED | STAFFORD, HARRISON | STAFFORD, HARRISON II 747.5000|AGRICULTURE - IRRIGATION 11/22/1982 16 SOUTH TEXAS JACKSON
2099 |ADJ 2099 07/03/1981 STAFFORD, BURR JED | STAFFORD, HARRISON | STAFFORD, HARRISON 11 226.2500|AGRICULTURE - IRRIGATION 11/17/1939 16 SOUTH TEXAS JACKSON
2100 |ADJ 2100 07/03/1981 STAFFORD, BURR JED | STAFFORD, HARRISON | STAFFORD, HARRISON 11 226.2500|AGRICULTURE - IRRIGATION 11/17/1939 16 SOUTH TEXAS JACKSON
2101 |ADJ 2101 07/03/1981 KOOP, FRANCIS 1000.0000{AGRICULTURE - IRRIGATION 11/28/1939 16 SOUTH TEXAS JACKSON
3827 |WRPERM 4123 08/03/1981 SWENSON, ALBERT W | SWENSON, CLAUDIA P 100.0000|AGRICULTURE - IRRIGATION 05/11/1981 15 NOT IN WM AREA | JACKSON
3884 |WRPERM 4192 06/18/1982 B FORMOSA PLASTICS CORPORATION TEXAS 9000.0000{AGRICULTURE - IRRIGATION 03/01/1982 1120.0000 15 NOT IN WM AREA | JACKSON
3978 |WRPERM 4296 05/19/1983 JAVELIN HOLDING LIMITED LIABILITY COMPANY 1200.0000|AGRICULTURE - IRRIGATION 01/03/1983 480.0000 16 SOUTH TEXAS JACKSON
3978 |WRPERM 4296 05/19/1983 2001 CAVALCADE INC | OWEN ENTERPRISES LLC 600.0000|AGRICULTURE - IRRIGATION 01/03/1983 16 SOUTH TEXAS JACKSON
4085 |WRPERM 4353 03/14/1984 B ROLAND CARLSON LLC 500.0000|AGRICULTURE - IRRIGATION 04/18/1983 16 SOUTH TEXAS JACKSON
4791 |ADJ 4791 01/20/1987 FORMOSA PLASTICS CORPORATION TEXAS 11035.0000|AGRICULTURE - IRRIGATION 12/20/1976 900.0000 15 NOT IN WM AREA | JACKSON

BABB, MURIEL | MARTIN, CHARLES D | MARTIN, DOROTHY MCCARTER | MARTIN, ROBERT |
5120 |WRPERM 5120 06/10/1987 T J BABB HEIRS REVOCABLE TRUST | YATES, ELEANOR V 2500.0000{AGRICULTURE - IRRIGATION 02/19/1987 17 SOUTH TEXAS JACKSON
5487 |WRPERM 5487 08/08/1994 SWENSON, ALAN P | SWENSON, BRIAN M | SWENSON, SHARON 35.0000/AGRICULTURE - IRRIGATION 05/20/1994 8.0000 15 NOT IN WM AREA | JACKSON
5584 |WRPERM 5584 10/27/1997 JACKSON COUNTY 1.5200[INDUSTRIAL 04/24/1997 16 SOUTH TEXAS JACKSON
2077 _|ADJ 2077 07/03/1981 BOZKA, MATT J 4.0000|AGRICULTURE - IRRIGATION 12/31/1956 16 SOUTH TEXAS LAVACA
2077 |ADJ 2077 07/03/1981 BOZKA, MATT J 61.0000|AGRICULTURE - IRRIGATION 02/28/1949 10.0000 16 SOUTH TEXAS LAVACA
2096 |ADJ 2096 07/03/1981 MRAZ, VLASTA 33.0000/AGRICULTURE - IRRIGATION 02/28/1961 12.0000 16 SOUTH TEXAS LAVACA
2096 |ADJ 2096 07/03/1981 MRAZ, VLASTA AGRICULTURE - IRRIGATION 02/28/1961 12.0000 16 SOUTH TEXAS LAVACA
3912 |WRPERM 4185 10/14/1982 A JO ANN LEAVESLEY FAMILY TRUST | LEAVESLEY, JOHN E 340.0000|AGRICULTURE - IRRIGATION 02/08/1982 100.0000 16 SOUTH TEXAS LAVACA
4102 |WRPERM 4327 04/19/1984 A T-BAR-D LLC 57.0000/AGRICULTURE - IRRIGATION 02/22/1983 16 SOUTH TEXAS LAVACA
5130 |WRPERM 5130 07/15/1987 A CITY OF MOULTON RECREATION 04/24/1987 6.0800 16 SOUTH TEXAS LAVACA
5370 |WRPERM 5370 10/15/1991 A PAULA LOUISE ROBINSON TRUST 900.0000|AGRICULTURE - IRRIGATION 07/01/1991 356.0000 16 SOUTH TEXAS LAVACA
2082 |ADJ 2082 07/03/1981 EL RANCHO DE LOS PATOS INC 932.0000|AGRICULTURE - IRRIGATION 03/31/1929 16 SOUTH TEXAS WHARTON
2083 |ADJ 2083 07/03/1981 RAUN, NORRIS 2400.0000|AGRICULTURE - IRRIGATION 10/27/1969 16 SOUTH TEXAS WHARTON
2083 |ADJ 2083 07/03/1981 RAUN, NORRIS 623.2000|AGRICULTURE - IRRIGATION 05/10/1948 16 SOUTH TEXAS WHARTON
2090 |ADJ 2090 07/03/1981 ROD, KEN | ROD, MELISSA Z 527.0000|AGRICULTURE - IRRIGATION 03/31/1956 16 SOUTH TEXAS WHARTON
2091 |ADJ 2091 07/03/1981 B BIRKNER, JACK | BIRKNER, MARY LOU 290.0000|AGRICULTURE - IRRIGATION 03/31/1953 16 SOUTH TEXAS WHARTON
2092 |ADJ 2092 07/03/1981 DEFRIEND, CHARLOTTE | DEFRIEND, MARK 990.0000|AGRICULTURE - IRRIGATION 03/30/1945 16 SOUTH TEXAS WHARTON
2093 |ADJ 2093 07/03/1981 TUCKER, EVA REIGH 1750.0000/AGRICULTURE - IRRIGATION 07/31/1964 16 SOUTH TEXAS WHARTON
2094 |ADJ 2094 07/03/1981 ALLEN, GRADY | ESTATE OF J K ALLEN 640.0000|AGRICULTURE - IRRIGATION 04/30/1952 16 SOUTH TEXAS WHARTON
3665 |WRPERM 3958 04/23/1979 A BIRKNER, JACK | BIRKNER, MARY LOU 211.0000|AGRICULTURE - IRRIGATION 01/29/1979 16 SOUTH TEXAS WHARTON
3725 |WRPERM 4019 04/22/1980 BAIN, CARL B 420.0000|AGRICULTURE - IRRIGATION 01/21/1980 16 SOUTH TEXAS WHARTON
3727 |WRPERM 4021 04/23/1980 SCHMIDT, GREGORY PAUL | SCHMIDT, ROBERT JOHN 913.0000|AGRICULTURE - IRRIGATION 01/21/1980 16 SOUTH TEXAS WHARTON
3836 |WRPERM 4132 10/23/1981 VITERA, HARRY E 550.0000|AGRICULTURE - IRRIGATION 05/26/1981 16 SOUTH TEXAS WHARTON
3876 |WRPERM 4129 06/04/1982 A MEEK, ALAN WAYNE 47.1200/AGRICULTURE - IRRIGATION 05/18/1981 16 SOUTH TEXAS WHARTON
3876 |WRPERM 4129 06/04/1982 A MEEK, BRIAN NELSON 208.0500|AGRICULTURE - IRRIGATION 05/18/1981 16 SOUTH TEXAS WHARTON
3876 |WRPERM 4129 06/04/1982 A MEEK, DALE CHARLES 208.0500|AGRICULTURE - IRRIGATION 05/18/1981 16 SOUTH TEXAS WHARTON
3876 |WRPERM 4129 06/04/1982 A MEEK, GARY KENNETH 160.9300|AGRICULTURE - IRRIGATION 05/18/1981 16 SOUTH TEXAS WHARTON
3876 |WRPERM 4129 06/04/1982 A MEEK, ALAN WAYNE 1.8500/AGRICULTURE - IRRIGATION 05/18/1981 16 SOUTH TEXAS WHARTON
3903 |WRPERM 4158 10/14/1982 MUSTANG EXPLORATION CO LTD 800.0000|AGRICULTURE - IRRIGATION 11/16/1981 16 SOUTH TEXAS WHARTON
3905 |WRPERM 4161 10/14/1982 A EL RANCHO DE LOS PATOS INC 1332.0000/AGRICULTURE - IRRIGATION 11/16/1981 16 SOUTH TEXAS WHARTON
3907 |WRPERM 4163 10/14/1982 ESTATE OF J K ALLEN 640.0000|AGRICULTURE - IRRIGATION 11/16/1981 1.0000 16 SOUTH TEXAS WHARTON
3907 |WRPERM 4163 10/14/1982 ESTATE OF J K ALLEN 520.0000|AGRICULTURE - IRRIGATION 11/16/1981 1.0000 16 SOUTH TEXAS WHARTON
3909 |WRPERM 4165 10/14/1982 HALAMICEK, KATHLEEN 350.0000|AGRICULTURE - IRRIGATION 11/16/1981 45.0000 16 SOUTH TEXAS WHARTON
3910 |WRPERM 4166 10/14/1982 DERNEHL, WILBERT O 1000.0000/AGRICULTURE - IRRIGATION 11/16/1981 63.0000 16 SOUTH TEXAS WHARTON
3911 |WRPERM 4174 10/14/1982 WIGGINTON, ELAINE | WIGGINTON, GAYNARD 400.0000|AGRICULTURE - IRRIGATION 12/07/1981 2.0000 16 SOUTH TEXAS WHARTON
4241 |WRPERM 4560 08/01/1985 B WEINHEIMER, EDMUND A JR 272.6300|AGRICULTURE - IRRIGATION 04/30/1985 25.2000 16 SOUTH TEXAS WHARTON
4252 |WRPERM 4559 10/03/1985 A RAUN, NORRIS | RAUN, RICHARD T | RAUN, TRAVIS NORRIS 5500.0000{AGRICULTURE - IRRIGATION 04/16/1985 4.9000 16 SOUTH TEXAS WHARTON
5168 |WRPERM 5168 06/17/1988 A RICHARDS BROTHERS COMPANY 1092.0000/AGRICULTURE - IRRIGATION 02/02/1988 1092.0000 2.0000 16 SOUTH TEXAS WHARTON
5168 |WRPERM 5168 06/17/1988 A RICHARDS BROTHERS COMPANY 651.0000|AGRICULTURE - WILDLIFE MANAGEMENT | RECREATI1(02/02/1988 651.0000 334.0000 16 SOUTH TEXAS WHARTON
5263 |WRPERM 5263 03/08/1990 A WEINHEIMER, EDMUND A JR 90.0000/AGRICULTURE - IRRIGATION 11/21/1989 16 SOUTH TEXAS WHARTON
5579 |WRPERM 5579 03/18/2003 SEIFMAN, SARA A | SEIFMAN, WILLIAM R 200.0000|AGRICULTURE - IRRIGATION 03/07/1997 16 SOUTH TEXAS WHARTON
5595 |WRPERM 5595 09/27/2000 GOFF, E G | GOFF, JAN | GOFF, KENNETH 1550.0000/AGRICULTURE - IRRIGATION 09/27/2000 16 SOUTH TEXAS WHARTON
5678 |WRPERM 5678 11/14/2000 RICHARDS BROTHERS COMPANY 120.0000|AGRICULTURE - IRRIGATION 07/27/2000 16 SOUTH TEXAS WHARTON
5706 |WRPERM 5706 03/27/2002 BRANDL, ANTON JR | BRANDL, DOROTHY 104.4000|AGRICULTURE - IRRIGATION 10/01/2000 16 SOUTH TEXAS WHARTON
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Chapter 4 — Identification of Water Needs

This chapter describes the analysis performed to identify water user groups (WUGs) with water
shortages, also known as 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
Major Water Providers (MWPs) 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 206,304 ac-ft/yr in the year 2020 and are projected to
decrease to 204,482 ac-ft/yr and 204,333 ac-ft/yr in years 2060 and 2070, respectively. Total water
supplies allocated to WUGs in the region were estimated at 198,744 ac-ft/yr for 2020 and

198,825 ac-ft/yr for all planning periods between the years 2030 and 2070.

The sum of the projected shortages in the WUG Needs Report in Appendix 4A remains at

8,067 ac-ft/yr for the entire planning horizon from 2020 through 2070. As no WUGs 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.

LNRA, the Major Water Provider in the region, has 0 acre-feet of projected water needs through 2070
in the 2021 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 WUGs in Lavaca County and Jackson County were found
to experience no shortages through the year 2070. Irrigation in Wharton County within the Lavaca
Basin will experience shortages in the planning area with a deficit of 8,067 ac-ft/yr from 2020 through
2070. There are no municipal shortages anticipated for LRWPA through the year 2070.

A second-tier needs analysis is performed by the TWDB that looks at remaining needs after
accounting for any conservation and direct reuse strategies that are recommended. Within the
Lavaca Region, the second-tier needs analysis shows no remaining needs for Irrigation in Wharton
County, as the strategies identified to meet those needs are all conservation strategies. In addition,
there are also no needs for LNRA identified after the second-tier needs analysis.

4.2 Socioeconomic Impact of Projected Water Shortages

For the 2021 Lavaca RWP, TWDB prepared the report Socioeconomic Impacts of Projected Water
Shortages for the Lavaca (Region P) Regional Water Planning Area, along with corresponding
reports for each of the other 15 regional water planning areas. The socioeconomic impacts within the
Region P portion of Wharton County were summarized in this report. A copy of the report is included
in Appendix 4B.

The socioeconomic impact reports for all 16 planning regions were divided into two components. The
first of these is the economic impact module which addressed the potential impacts of unmet water
demands on losses to regional economies resulting from reduced economic output caused by
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agricultural, industrial, or commercial water shortages. For the Lavaca Region, this portion of the
report predicts what would occur if, in any given year, the Drought of Record recurs and the water
demands anticipated in Chapter 2 of this Plan cannot be met by the firm supplies shown in Chapter 3.
Economic baseline data used in the analysis was generated from available year 2016 data using
IMPLAN PRO™ distributed by the IMPLAN Group.

Additionally, methodology for socioeconomic impact analyses for the 2021 Regional Water Plans was
provided by the TWDB as the second component of this analysis. The IMPLAN model estimates
direct and indirect impacts to business, industry and agriculture, using output elasticities which were
chosen to correlate the magnitude of the shortage as a percentage of the total demand to the
resulting economic impact. Elasticities measure the relationship between a percentage reduction in
water availability and a percentage reduction in output. For example, shortages of 0 to 5 percent of
the total demand were not expected to cause any reduction in output. Water shortages of between 5
and 50 percent were expected to see linear reductions in output for every 1 percent of unmet need,
reaching the 100 percent negative impact level at 50 percent water shortage.

The socioeconomic impacts analysis examined multiple potential impacts of unmet water needs,
including repercussions to tax revenues, income, employment, population, and school enroliment.
The results of the study indicate income losses of $2 million for irrigated agriculture if needs are not
met during a 1-year drought period. Unmet needs would result in the loss of an estimated 39
agricultural jobs, a population reduction of 7 people, and a decline in school enroliment of 1 student.
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WUG NEEDS REPORT

SPLIT WUG NEEDS (ACRE-FEET PER YEAR)

REGION P *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 MANUFACTURING 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 0 0 0 0 0 0
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 8,067 8,067 8,067 8,067 8,067 8,067
WHARTON LAVACA LIVESTOCK 0 0 0 0 0 0

REGION P TOTAL NEEDS

8067 | 8067 | 8067 | 8067 | 8067 | 8067
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Table 4A-1 Major Water Provider Needs by Category of Use

Contract Demand Needs/Surplus by
Planning Decade (acre-feet/year)
Region Buver
P Major Buver Entit En':’it Buyer WUG CNS | CNS | CNS | CNS | CNS | CNS
Water y y Roni y Category 2020 | 2030 | 2040 | 2050 | 2060 | 2070
Provider egton
LNRA CORPUS CHRISTI N MUNICIPAL 0 0 0 0 0 0
MANUFACTURING,
LNRA CALHOUN L MANUFACTURING 0 0 0 0 0 0
MANUFACTURING,
LNRA JACKSON P MANUFACTURING 0 0 0 0 0 0
LNRA POINT COMFORT L MUNICIPAL 0 0 0 0 0 0
Table 4A-2 Major Water Provider Needs by County and Basin
Contract Demand Needs/Surplus by
Planning Decade (acre-feet/year)
Region Buver Buyer
P Major Buver Entit En¥it Entity Buyer Entity | CNS | CNS | CNS | CNS | CNS | CNS
Water y y Reai y Split Split Basin | 2020 | 2030 | 2040 | 2050 | 2060 | 2070
- egion
Provider County
LNRA CORPUS CHRISTI N NUECES NUECES 0 0 0 0 0 0
NUECES-RIO
LNRA CORPUS CHRISTI N NUECES GRANDE 0 0 0 0 0 0
MANUFACTURING, COLORADO-
LNRA CALHOUN L CALHOUN LAVACA 0 0 0 0 0 0
MANUFACTURING, LAVACA-
LNRA CALHOUN L CALHOUN GUADALUIPE 0 0 0 0 0 0
MANUFACTURING, COLORADO-
LNRA JACKSON P JACKSON LAVACA 0 0 0 0 0 0
COLORADO-
LNRA POINT COMFORT L CALHOUN LAVACA 0 0 0 0 0 0
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Region P

Executive Summary

Evaluating the social and economic impacts of not meeting identified water needs is a required
analysis in the regional water planning process. The Texas Water Development Board (TWDB)
estimates these impacts for regional water planning groups (RWPGs) and summarizes the impacts
in the state water plan. The analysis presented is for the Lavaca Regional Water Planning Group
(Region P).

Based on projected water demands and existing water supplies, Region P identified water needs
(potential shortages) that could occur within its region under a repeat of the drought of record for
six water use categories (irrigation, livestock, manufacturing, mining, municipal and steam-electric
power). The TWDB then estimated the annual socioeconomic impacts of those needs—if they are
not met—for each water use category and as an aggregate for the region.

This analysis was performed using an economic impact modeling software package, IMPLAN
(Impact for Planning Analysis), as well as other economic analysis techniques, and represents a
snapshot of socioeconomic impacts that may occur during a single year repeat of the drought of
record with the further caveat that no mitigation strategies are implemented. Decade specific
impact estimates assume that growth occurs, and future shocks are imposed on an economy at 10-
year intervals. The estimates presented are not cumulative (i.e.,, summing up expected impacts from
today up to the decade noted), but are simply snapshots of the estimated annual socioeconomic
impacts should a drought of record occur in each particular decade based on anticipated water
supplies and demands for that same decade.

For regional economic impacts, income losses and job losses are estimated within each planning
decade (2020 through 2070). The income losses represent an approximation of gross domestic
product (GDP) that would be foregone if water needs are not met.

The analysis also provides estimates of financial transfer impacts, which include tax losses (state,
local, and utility tax collections); water trucking costs; and utility revenue losses. In addition, social
impacts are estimated, encompassing lost consumer surplus (a welfare economics measure of
consumer wellbeing); as well as population and school enrollment losses.

IMPLAN data reported that Region P generated more than $1.3 billion in GDP (2018 dollars) and
supported roughly 20,200 jobs in 2016. The Region P estimated total population was
approximately 50,500 in 2016.

It is estimated that not meeting the identified water needs in Region P would result in an annually
combined lost income impact of approximately $2 million in 2020 and $1 million in 2070 (Table ES-
1). Itis also estimated that the region would lose approximately 39 jobs in 2020 and 30 jobs in
2070.

All impact estimates are in year 2018 dollars and were calculated using a variety of data sources
and tools including the use of a region-specific IMPLAN model, data from TWDB annual water use
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estimates, the U.S. Census Bureau, Texas Agricultural Statistics Service, and the Texas Municipal
League.

Table ES-1 Region P socioeconomic impact summary

Regional Economic Impacts 2020 2030 2040 2050 2060 2070
Income losses

($ millions)* $2 $2 $2 $2 $2 $1
Job losses 39 37 35 33 32 30
Financial Transfer Impacts 2020 2030 2040 2050 2060 2070
Tax losses on production

and imports ($ millions)* $- 5 $- $- $- $-
Water trucking costs

($ millions)* $- 5 $- $- $- $-
Utility revenue losses

($ millions)* $- 5 5 - 5 5
Utility tax revenue losses

($ millions)* $- 5 $- - 5 5
Social Impacts 2020 2030 2040 2050 2060 2070
Consumer surplus losses

($ millions)* $- 5 $- $- 5 $-
Population losses 7 7 6 6 6 5
School enrollment losses 1 1 1 1 1 1

*Year 2018 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000.
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1 Introduction

Water shortages during a repeat of the drought of record would likely curtail or eliminate certain
economic activity in businesses and industries that rely heavily on water. Insufficient water
supplies could not only have an immediate and real impact on the regional economy in the short
term, but they could also adversely and chronically affect economic development in Texas. From a
social perspective, water supply reliability is critical as well. Shortages could disrupt activity in
homes, schools and government, and could adversely affect public health and safety. For these
reasons, it is important to evaluate and understand how water supply shortages during drought
could impact communities throughout the state.

As part of the regional water planning process, RWPGs must evaluate the social and economic
impacts of not meeting water needs (31 Texas Administrative Code §357.33 (c)). Due to the
complexity of the analysis and limited resources of the planning groups, the TWDB has historically
performed this analysis for the RWPGs upon their request. Staff of the TWDB’s Water Use,
Projections, & Planning Division designed and conducted this analysis in support of Region P, and
those efforts for this region as well as the other 15 regions allow consistency and a degree of
comparability in the approach.

This document summarizes the results of the analysis and discusses the methodology used to
generate the results. Section 1 provides a snapshot of the region’s economy and summarizes the
identified water needs in each water use category, which were calculated based on the RWPG’s
water supply and demand established during the regional water planning process. Section 2 defines
each of ten impact assessment measures used in this analysis. Section 3 describes the methodology
for the impact assessment and the approaches and assumptions specific to each water use category
(i.e., irrigation, livestock, manufacturing, mining, municipal, and steam-electric power). Section 4
presents the impact estimates for each water use category with results summarized for the region
as a whole. Appendix A presents a further breakdown of the socioeconomic impacts by county.

1.1 Regional Economic Summary

The Region P Regional Water Planning Area generated more than $1.3 billion in gross domestic
product (2018 dollars) and supported roughly 20,200 jobs in 2016, according to the IMPLAN
dataset utilized in this socioeconomic analysis. This activity accounted for 0.1 percent of the state’s
total gross domestic product of 1.73 trillion dollars for the year based on IMPLAN. Table 1-1 lists all
economic sectors ranked by the total value-added to the economy in Region P. The manufacturing
and mining sectors generated more than 26 percent of the region’s total value-added and were also
significant sources of tax revenue. The top employers in the region were in the agriculture,
manufacturing, and public administration sectors. Region P’s estimated total population was
roughly 50,500 in 2016, approximately 0.2 percent of the state’s total.

This represents a snapshot of the regional economy as a whole, and it is important to note that not
all economic sectors were included in the TWDB socioeconomic impact analysis. Data
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considerations prompted use of only the more water-intensive sectors within the economy because
damage estimates could only be calculated for those economic sectors which had both reliable

income and water use estimates.

Table 1-1 Region P regional economy by economic sector*

Economic sector

Manufacturing

Construction

Public Administration

Real Estate and Rental and Leasing

Mining, Quarrying, and Oil and Gas
Extraction
Wholesale Trade

Agriculture, Forestry, Fishing and Hunting
Retail Trade

Health Care and Social Assistance

Finance and Insurance

Transportation and Warehousing

Professional, Scientific, and Technical
Services

Other Services (except Public
Administration)

Management of Companies and
Enterprises

Accommodation and Food Services

Utilities
Administrative and Support and Waste

Management and Remediation Services
Information

Educational Services
Arts, Entertainment, and Recreation
Grand Total

Value-added
($ millions)

$255.0
$157.8
$136.8
$124.9
$100.3

$92.3
$88.4
$69.4
$56.0
$43.2
$40.5
$36.8

$36.5
$30.2

$25.7
$23.7
$17.4

$14.6
$2.0
$1.5
$1,353.2

Tax
($ millions)

$9.5
$1.7
$(0.6)
$22.6
$27.4

$20.3
$3.1
$22.4
$1.9
$2.9
$2.8
$1.3

$3.6
$0.8

$4.6
$5.6
$1.1

$3.7
$0.2
$0.4
$135.5

Jobs

2,295
1,552
2,050

454
1,060

690
3,990
1,709
1,333

918

760

703

601
301

769
58
449

142
166
177
20,179

*Source: 2016 IMPLAN for 536 sectors aggregated by 2-digit NAICS (North American Industry Classification

System)

While the manufacturing sector led the region in economic output, the majority (90 percent) of

water use in 2016 occurred in irrigated agriculture. Figure 1-1 illustrates Region P’s breakdown of
the 2016 water use estimates by TWDB water use category.
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Figure 1-1 Region P 2016 water use estimates by water use category (in acre-feet)

Irrigation [ 120,234

Livestock [l 3,685
Manufacturing | 991
Mining | 373

Municipal [ 5,860

Steam-Electric

Power I 2436

Source: TWDB Annual Water Use Estimates (all values in acre-feet)

1.2 Identified Regional Water Needs (Potential Shortages)

As part of the regional water planning process, the TWDB adopted water demand projections for
water user groups (WUG) in Region P with input from the planning group. WUG-level demand
projections were established for utilities that provide more than 100 acre-feet of annual water
supply, combined rural areas (designated as county-other), and county-wide water demand
projections for five non-municipal categories (irrigation, livestock, manufacturing, mining and
steam-electric power). The RWPG then compared demands to the existing water supplies of each
WUG to determine potential shortages, or needs, by decade.

Table 1-2 summarizes the region’s identified water needs in the event of a repeat of the drought of
record. Demand management, such as conservation, or the development of new infrastructure to
increase supplies, are water management strategies that may be recommended by the planning
group to address those needs. This analysis assumes that no strategies are implemented, and that
the identified needs correspond to future water shortages. To provide a general sense of
proportion, total projected needs as an overall percentage of total demand by water use category
are also presented in aggregate in Table 1-2. Projected needs for individual water user groups
within the aggregate can vary greatly and may reach 100% for a given WUG and water use
category. A detailed summary of water needs by WUG and county appears in Chapter 4 of the 2021
Region P Regional Water Plan.

Table 1-2 Regional water needs summary by water use category*

5
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Water Use Category

Irrigation

water needs
(acre-feet per year)

% of the category’s
total water demand

2020

8,067

5%

2030

8,067

5%

2040

8,067

5%

2050

8,067

5%

2060

8,067

5%

Region P

2070

8,067

5%

Livestock

water needs
(acre-feet per year)

% of the category’s
total water demand

0%

0%

0%

0%

0%

0%

Manufacturing

water needs
(acre-feet per year)

% of the category’s
total water demand

0%

0%

0%

0%

0%

0%

Mining

water needs
(acre-feet per year)

% of the category’s
total water demand

0%

0%

0%

0%

0%

0%

Municipal**

water needs
(acre-feet per year)

% of the category’s
total water demand

0%

0%

0%

0%

0%

0%

Steam-electric
power

water needs
(acre-feet per year)

% of the category’s
total water demand

0%

0%

0%

0%

0%

0%

Total water needs
(acre-feet per year)

8,067

8,067

8,067

8,067

8,067

8,067

*Entries denoted by a dash (-) indicate no identified water need for a given water use category.

** Municipal category consists of residential and non-residential (commercial and institutional)

subcategories.
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2 Impact Assessment Measures

A required component of the regional and state water plans is to estimate the potential economic

and social impacts of potential water shortages during a repeat of the drought of record. Consistent

with previous water plans, ten impact measures were estimated and are described in Table 2-1.

Table 2-1 Socioeconomic impact analysis measures

Regional economic impacts

Income losses - value-added

Income losses - electrical
power purchase costs

Job losses

Financial transfer impacts

Tax losses on production and
imports

Water trucking costs
Utility revenue losses
Utility tax revenue losses
Social impacts

Consumer surplus losses

Population losses

School enrollment losses

Description

The value of output less the value of intermediate consumption;
it is a measure of the contribution to gross domestic product
(GDP) made by an individual producer, industry, sector, or group
of sectors within a year. Value-added measures used in this
report have been adjusted to include the direct, indirect, and
induced monetary impacts on the region.

Proxy for income loss in the form of additional costs of power as
aresult of impacts of water shortages.

Number of part-time and full-time jobs lost due to the shortage.
These values have been adjusted to include the direct, indirect,
and induced employment impacts on the region.

Description

Sales and excise taxes not collected due to the shortage, in
addition to customs duties, property taxes, motor vehicle
licenses, severance taxes, other taxes, and special assessments
less subsidies. These values have been adjusted to include the
direct, indirect and induced tax impacts on the region.

Estimated cost of shipping potable water.

Foregone utility income due to not selling as much water.
Foregone miscellaneous gross receipts tax collections.
Description

A welfare measure of the lost value to consumers accompanying
restricted water use.

Population losses accompanying job losses.

School enrollment losses (K-12) accompanying job losses.
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2.1 Regional Economic Impacts

The two key measures used to assess regional economic impacts are income losses and job losses.
The income losses presented consist of the sum of value-added losses and the additional purchase
costs of electrical power.

Income Losses - Value-added Losses

Value-added is the value of total output less the value of the intermediate inputs also used in the
production of the final product. Value-added is similar to GDP, a familiar measure of the
productivity of an economy. The loss of value-added due to water shortages is estimated by input-
output analysis using the IMPLAN software package, and includes the direct, indirect, and induced
monetary impacts on the region. The indirect and induced effects are measures of reduced income
as well as reduced employee spending for those input sectors which provide resources to the water
shortage impacted production sectors.

Income Losses - Electric Power Purchase Costs

The electrical power grid and market within the state is a complex interconnected system. The
industry response to water shortages, and the resulting impact on the region, are not easily
modeled using traditional input/output impact analysis and the IMPLAN model. Adverse impacts
on the region will occur and are represented in this analysis by estimated additional costs
associated with power purchases from other generating plants within the region or state.
Consequently, the analysis employs additional power purchase costs as a proxy for the value-added
impacts for the steam-electric power water use category, and these are included as a portion of the
overall income impact for completeness.

For the purpose of this analysis, it is assumed that power companies with insufficient water will be
forced to purchase power on the electrical market at a projected higher rate of 5.60 cents per
kilowatt hour. This rate is based upon the average day-ahead market purchase price of electricity in
Texas that occurred during the recent drought period in 2011. This price is assumed to be
comparable to those prices which would prevail in the event of another drought of record.

Job Losses

The number of jobs lost due to the economic impact is estimated using IMPLAN output associated
with each TWDB water use category. Because of the difficulty in predicting outcomes and a lack of
relevant data, job loss estimates are not calculated for the steam-electric power category.

2.2 Financial Transfer Impacts

Several impact measures evaluated in this analysis are presented to provide additional detail
concerning potential impacts on a portion of the economy or government. These financial transfer
impact measures include lost tax collections (on production and imports), trucking costs for
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imported water, declines in utility revenues, and declines in utility tax revenue collected by the
state. These measures are not solely adverse, with some having both positive and negative impacts.
For example, cities and residents would suffer if forced to pay large costs for trucking in potable
water. Trucking firms, conversely, would benefit from the transaction. Additional detail for each of
these measures follows.

Tax Losses on Production and Imports

Reduced production of goods and services accompanying water shortages adversely impacts the
collection of taxes by state and local government. The regional IMPLAN model is used to estimate
reduced tax collections associated with the reduced output in the economy. Impact estimates for
this measure include the direct, indirect, and induced impacts for the affected sectors.

Water Trucking Costs

In instances where water shortages for a municipal water user group are estimated by RWPGs to
exceed 80 percent of water demands, it is assumed that water would need to be trucked in to
support basic consumption and sanitation needs. For water shortages of 80 percent or greater, a
fixed, maximum of $35,0001 per acre-foot of water applied as an economic cost. This water trucking
cost was utilized for both the residential and non-residential portions of municipal water needs.

Utility Revenue Losses

Lost utility income is calculated as the price of water service multiplied by the quantity of water not
sold during a drought shortage. Such estimates are obtained from utility-specific pricing data
provided by the Texas Municipal League, where available, for both water and wastewater. These
water rates are applied to the potential water shortage to estimate forgone utility revenue as water
providers sold less water during the drought due to restricted supplies.

Utility Tax Losses

Foregone utility tax losses include estimates of forgone miscellaneous gross receipts taxes. Reduced
water sales reduce the amount of utility tax that would be collected by the State of Texas for water and
wastewater service sales.

1 Based on staff survey of water hauling firms and historical data concerning transport costs for potable water
in the recent drought in California for this estimate. There are many factors and variables that would
determine actual water trucking costs including distance to, cost of water, and length of that drought.

9
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2.3 Social Impacts

Consumer Surplus Losses for Municipal Water Users

Consumer surplus loss is a measure of impact to the wellbeing of municipal water users when their
water use is restricted. Consumer surplus is the difference between how much a consumer is
willing and able to pay for a commodity (i.e., water) and how much they actually have to pay. The
difference is a benefit to the consumer’s wellbeing since they do not have to pay as much for the
commodity as they would be willing to pay. Consumer surplus may also be viewed as an estimate of
how much consumers would be willing to pay to keep the original quantity of water which they
used prior to the drought. Lost consumer surplus estimates within this analysis only apply to the
residential portion of municipal demand, with estimates being made for reduced outdoor and
indoor residential use. Lost consumer surplus estimates varied widely by location and degree of
water shortage.

Population and School Enrollment Losses

Population loss due to water shortages, as well as the associated decline in school enrollment, are
based upon the job loss estimates discussed in Section 2.1. A simplified ratio of job and net
population losses are calculated for the state as a whole based on a recent study of how job layoffs
impact the labor market population.2 For every 100 jobs lost, 18 people were assumed to move out
of the area. School enrollment losses are estimated as a proportion of the population lost based
upon public school enrollment data from the Texas Education Agency concerning the age K-12
population within the state (approximately 19%).

2 Foote, Andrew, Grosz, Michel, Stevens, Ann. “Locate Your Nearest Exit: Mass Layoffs and Local Labor Market
Response.” University of California, Davis. April 2015, http://paa2015.princeton.edu/papers/150194. The
study utilized Bureau of Labor Statistics data regarding layoffs between 1996 and 2013, as well as Internal
Revenue Service data regarding migration, to model the change in the population as the result of a job layoff
event. The study found that layoffs impact both out-migration and in-migration into a region, and that a
majority of those who did move following a layoff moved to another labor market rather than an adjacent
county.

10
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3 Socioeconomic Impact Assessment Methodology

This portion of the report provides a summary of the methodology used to estimate the potential
economic impacts of future water shortages. The general approach employed in the analysis was to
obtain estimates for income and job losses on the smallest geographic level that the available data
would support, tie those values to their accompanying historic water use estimate, and thereby
determine a maximum impact per acre-foot of shortage for each of the socioeconomic measures.
The calculations of economic impacts are based on the overall composition of the economy divided
into many underlying economic sectors. Sectors in this analysis refer to one or more of the 536
specific production sectors of the economy designated within IMPLAN, the economic impact
modeling software used for this assessment. Economic impacts within this report are estimated for
approximately 330 of these sectors, with the focus on the more water-intensive production
sectors. The economic impacts for a single water use category consist of an aggregation of impacts
to multiple, related IMPLAN economic sectors.

3.1 Analysis Context

The context of this socioeconomic impact analysis involves situations where there are physical
shortages of groundwater or surface water due to a recurrence of drought of record conditions.
Anticipated shortages for specific water users may be nonexistent in earlier decades of the planning
horizon, yet population growth or greater industrial, agricultural or other sector demands in later
decades may result in greater overall demand, exceeding the existing supplies. Estimated
socioeconomic impacts measure what would happen if water user groups experience water
shortages for a period of one year. Actual socioeconomic impacts would likely become larger as
drought of record conditions persist for periods greater than a single year.

3.2 IMPLAN Model and Data

Input-Output analysis using the IMPLAN software package was the primary means of estimating the
value-added, jobs, and tax related impact measures. This analysis employed regional level models
to determine key economic impacts. IMPLAN is an economic impact model, originally developed by
the U.S. Forestry Service in the 1970’s to model economic activity at varying geographic levels. The
model is currently maintained by the Minnesota IMPLAN Group (MIG Inc.) which collects and sells
county and state specific data and software. The year 2016 version of IMPLAN, employing data for
all 254 Texas counties, was used to provide estimates of value-added, jobs, and taxes on production
for the economic sectors associated with the water user groups examined in the study. IMPLAN
uses 536 sector-specific Industry Codes, and those that rely on water as a primary input were
assigned to their appropriate planning water user categories (irrigation, livestock, manufacturing,
mining, and municipal). Estimates of value-added for a water use category were obtained by
summing value-added estimates across the relevant IMPLAN sectors associated with that water use
category. These calculations were also performed for job losses as well as tax losses on production
and imports.

11
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The adjusted value-added estimates used as an income measure in this analysis, as well as the job
and tax estimates from IMPLAN, include three components:

o Direct effects representing the initial change in the industry analyzed;

o Indirect effects that are changes in inter-industry transactions as supplying industries
respond to reduced demands from the directly affected industries; and,

o Induced effects that reflect changes in local spending that result from reduced household
income among employees in the directly and indirectly affected industry sectors.

Input-output models such as IMPLAN only capture backward linkages and do not include forward
linkages in the economy.

3.3 Elasticity of Economic Impacts

The economic impact of a water need is based on the size of the water need relative to the total
water demand for each water user group. Smaller water shortages, for example, less than 5 percent,
are generally anticipated to result in no initial negative economic impact because water users are
assumed to have a certain amount of flexibility in dealing with small shortages. As a water shortage
intensifies, however, such flexibility lessens and results in actual and increasing economic losses,
eventually reaching a representative maximum impact estimate per unit volume of water. To
account for these characteristics, an elasticity adjustment function is used to estimate impacts for
the income, tax and job loss measures. Figure 3-1 illustrates this general relationship for the
adjustment functions. Negative impacts are assumed to begin accruing when the shortage reaches
the lower bound ‘b1’ (5 percent in Figure 3-1), with impacts then increasing linearly up to the 100
percent impact level (per unit volume) once the upper bound reaches the ‘b2’ level shortage (40
percent in Figure 3-1).

To illustrate this, if the total annual value-added for manufacturing in the region was $2 million and
the reported annual volume of water used in that industry is 10,000 acre-feet, the estimated
economic measure of the water shortage would be $200 per acre-foot. The economic impact of the
shortage would then be estimated using this value-added amount as the maximum impact estimate
($200 per acre-foot) applied to the anticipated shortage volume and then adjusted by the elasticity
function. Using the sample elasticity function shown in Figure 3-1, an approximately 22 percent
shortage in the livestock category would indicate an economic impact estimate of 50% of the
original $200 per acre-foot impact value (i.e., $100 per acre-foot).

Such adjustments are not required in estimating consumer surplus, utility revenue losses, or utility
tax losses. Estimates of lost consumer surplus rely on utility-specific demand curves with the lost
consumer surplus estimate calculated based on the relative percentage of the utility’s water
shortage. Estimated changes in population and school enrollment are indirectly related to the
elasticity of job losses.

Assumed values for the lower and upper bounds ‘b1’ and ‘b2’ vary by water use category and are
presented in Table 3-1.

12
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Figure 3-1 Example economic impact elasticity function (as applied to a single water user’s
shortage)
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Table 3-1 Economic impact elasticity function lower and upper bounds

Water use category Lower bound (b1) Upper bound (b2)
Irrigation 5% 40%
Livestock 5% 10%
Manufacturing 5% 40%
Mining 5% 40%
!Vlunici_pal (non-residential water 50 40%
intensive subcategory)

Steam-electric power N/A N/A

3.4 Analysis Assumptions and Limitations

The modeling of complex systems requires making many assumptions and acknowledging the
model’s uncertainty and limitations. This is particularly true when attempting to estimate a wide
range of socioeconomic impacts over a large geographic area and into future decades. Some of the
key assumptions and limitations of this methodology include:

1. The foundation for estimating the socioeconomic impacts of water shortages resulting from a
drought are the water needs (potential shortages) that were identified by RWPGs as part of the
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regional water planning process. These needs have some uncertainty associated with them but
serve as a reasonable basis for evaluating the potential impacts of a drought of record event.

All estimated socioeconomic impacts are snapshots for years in which water needs were
identified (i.e., 2020, 2030, 2040, 2050, 2060, and 2070). The estimates are independent and
distinct “what if” scenarios for each particular year, and water shortages are assumed to be
temporary events resulting from a single year recurrence of drought of record conditions. The
evaluation assumed that no recommended water management strategies are implemented. In
other words, growth occurs and future shocks are imposed on an economy at 10-year
intervals, and the resulting impacts are estimated. Note that the estimates presented are not
cumulative (i.e., summing up expected impacts from today up to the decade noted), but are
simply snapshots of the estimated annual socioeconomic impacts should a drought of record
occur in each particular decade based on anticipated water supplies and demands for that
same decade.

Input-output models such as IMPLAN rely on a static profile of the structure of the economy as
it appears today. This presumes that the relative contributions of all sectors of the economy
would remain the same, regardless of changes in technology, availability of limited resources,
and other structural changes to the economy that may occur in the future. Changes in water
use efficiency will undoubtedly take place in the future as supplies become more stressed. Use
of the static IMPLAN structure was a significant assumption and simplification considering the
50-year time period examined in this analysis. To presume an alternative future economic
makeup, however, would entail positing many other major assumptions that would very likely
generate as much or more error.

This is not a form of cost-benefit analysis. That approach to evaluating the economic feasibility
of a specific policy or project employs discounting future benefits and costs to their present
value dollars using some assumed discount rate. The methodology employed in this effort to
estimate the economic impacts of future water shortages did not use any discounting methods
to weigh future costs differently through time.

All monetary values originally based upon year 2016 IMPLAN and other sources are reported
in constant year 2018 dollars to be consistent with the water management strategy
requirements in the State Water Plan.

IMPLAN based loss estimates (income-value-added, jobs, and taxes on production and
imports) are calculated only for those IMPLAN sectors for which the TWDB’s Water Use Survey
(WUS) data was available and deemed reliable. Every effort is made in the annual WUS effort
to capture all relevant firms who are significant water users. Lack of response to the WUS, or
omission of relevant firms, impacts the loss estimates.

14
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Impacts are annual estimates. The socioeconomic analysis does not reflect the full extent of
impacts that might occur as a result of persistent water shortages occurring over an extended
duration. The drought of record in most regions of Texas lasted several years.

Value-added estimates are the primary estimate of the economic impacts within this report.
One may be tempted to add consumer surplus impacts to obtain an estimate of total adverse
economic impacts to the region, but the consumer surplus measure represents the change to
the wellbeing of households (and other water users), not an actual change in the flow of dollars
through the economy. The two measures (value-added and consumer surplus) are both valid
impacts but ideally should not be summed.

The value-added, jobs, and taxes on production and import impacts include the direct, indirect
and induced effects to capture backward linkages in the economy described in Section 2.1.
Population and school enrollment losses also indirectly include such effects as they are based
on the associated losses in employment. The remaining measures (consumer surplus, utility
revenue, utility taxes, additional electrical power purchase costs, and potable water trucking
costs), however, do not include any induced or indirect effects.

The majority of impacts estimated in this analysis may be more conservative (i.e., smaller)
than those that might actually occur under drought of record conditions due to not including
impacts in the forward linkages in the economy. Input-output models such as IMPLAN only
capture backward linkages on suppliers (including households that supply labor to directly
affected industries). While this is a common limitation in this type of economic modeling effort,
it is important to note that forward linkages on the industries that use the outputs of the
directly affected industries can also be very important. A good example is impacts on livestock
operators. Livestock producers tend to suffer substantially during droughts, not because there
is not enough water for their stock, but because reductions in available pasture and higher
prices for purchased hay have significant economic effects on their operations. Food
processors could be in a similar situation if they cannot get the grains or other inputs that they
need. These effects are not captured in IMPLAN, resulting in conservative impact estimates.

The model does not reflect dynamic economic responses to water shortages as they might

occur, nor does the model reflect economic impacts associated with a recovery from a drought

of record including:

a. The likely significant economic rebound to some industries immediately following a
drought, such as landscaping;

b. The cost and time to rebuild liquidated livestock herds (a major capital investment in that
industry);

c¢. Directimpacts on recreational sectors (i.e., stranded docks and reduced tourism); or,

d. Impacts of negative publicity on Texas’ ability to attract population and business in the
event that it was not able to provide adequate water supplies for the existing economy.

15
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Estimates for job losses and the associated population and school enrollment changes may
exceed what would actually occur. In practice, firms may be hesitant to lay off employees, even
in difficult economic times. Estimates of population and school enrollment changes are based
on regional evaluations and therefore do not necessarily reflect what might occur on a
statewide basis.

The results must be interpreted carefully. It is the general and relative magnitudes of
impacts as well as the changes of these impacts over time that should be the focus rather
than the absolute numbers. Analyses of this type are much better at predicting relative
percent differences brought about by a shock to a complex system (i.e., a water shortage) than
the precise size of an impact. To illustrate, assuming that the estimated economic impacts of a
drought of record on the manufacturing and mining water user categories are $2 and $1
million, respectively, one should be more confident that the economic impacts on
manufacturing are twice as large as those on mining and that these impacts will likely be in the
millions of dollars. But one should have less confidence that the actual total economic impact
experienced would be $3 million.

The methodology does not capture “spillover” effects between regions - or the secondary
impacts that occur outside of the region where the water shortage is projected to occur.

The methodology that the TWDB has developed for estimating the economic impacts of unmet
water needs, and the assumptions and models used in the analysis, are specifically designed to
estimate potential economic effects at the regional and county levels. Although it may be
tempting to add the regional impacts together in an effort to produce a statewide result, the
TWDB cautions against that approach for a number of reasons. The IMPLAN modeling (and
corresponding economic multipliers) are all derived from regional models - a statewide model
of Texas would produce somewhat different multipliers. As noted in point 14 within this
section, the regional modeling used by TWDB does not capture spillover losses that could
result in other regions from unmet needs in the region analyzed, or potential spillover gains if
decreased production in one region leads to increases in production elsewhere. The assumed
drought of record may also not occur in every region of Texas at the same time, or to the same
degree.
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4 Analysis Results

This section presents estimates of potential economic impacts that could reasonably be expected in
the event of water shortages associated with a drought of record and if no recommended water
management strategies were implemented. Projected economic impacts for the six water use
categories (irrigation, livestock, manufacturing, mining, municipal, and steam-electric power) are
reported by decade.

4.1 Impacts for Irrigation Water Shortages

One of the three counties in the region are projected to experience water shortages in the irrigated
agriculture water use category for one or more decades within the planning horizon. Estimated
impacts to this water use category appear in Table 4-1. Note that tax collection impacts were not
estimated for this water use category. IMPLAN data indicates a negative tax impact (i.e., increased
tax collections) for the associated production sectors, primarily due to past subsidies from the
federal government. However, it was not considered realistic to report increasing tax revenues
during a drought of record.

Table 4-1 Impacts of water shortages on irrigation in Region P

Impact measure 2020 2030 2040 2050 2060 2070
Income losses ($ millions)* $2 $2 $2 $2 $2 $1
Job losses 39 37 35 33 32 30

*Year 2018 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000.

4.2 Impacts for Livestock Water Shortages

None of the three counties in the region are projected to experience water shortages in the
livestock water use category. Estimated impacts to this water use category appear in Table 4-2.
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Table 4-2 Impacts of water shortages on livestock in Region P
Impact measure 2020 2030 2040 2050 2060 2070
Income losses ($ millions)* $- $- $- $- $- $-
Jobs losses - - - - - -
Tax losses on production and $- $- $- $- $- $-

imports ($ millions)*

*Year 2018 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000.

4.3 Impacts of Manufacturing Water Shortages

None of the three counties in the region are projected to experience water shortages in the
manufacturing water use category. Estimated impacts to this water use category appear in Table 4-
3.

Table 4-3 Impacts of water shortages on manufacturing in Region P

Impacts measure 2020 2030 2040 2050 2060 2070
Income losses ($ millions)* $- $- $- $- $- $-
Job losses - - - - - -
Tax losses on production and $- $- $- $- $- $-

Imports ($ millions)*

* Year 2018 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000.

4.4 Impacts of Mining Water Shortages

None of the three counties in the region are projected to experience water shortages in the mining
water use category. Estimated impacts to this water use type appear in Table 4-4.
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Table 4-4 Impacts of water shortages on mining in Region P
Impacts measure 2020 2030 2040 2050 2060 2070
Income losses ($ millions)* $- $- $- $- $- $-
Job losses - - - - - -
Tax losses on production and $- $- $- $- $- $-

Imports ($ millions)*

*Year 2018 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000.

4.5 Impacts for Municipal Water Shortages

None of the three counties in the region are projected to experience water shortages in the
municipal water use category.

Impact estimates were made for two sub-categories within municipal water use: residential and
non-residential. Non-residential municipal water use includes commercial and institutional users,
which are further divided into non-water-intensive and water-intensive subsectors including car
wash, laundry, hospitality, health care, recreation, and education. Lost consumer surplus estimates
were made only for needs in the residential portion of municipal water use. Available IMPLAN and
TWDB Water Use Survey data for the non-residential, water-intensive portion of municipal demand
allowed these sectors to be included in income, jobs, and tax loss impact estimate.

Trucking cost estimates, calculated for shortages exceeding 80 percent, assumed a fixed, maximum
cost of $35,000 per acre-foot to transport water for municipal use. The estimated impacts to this
water use category appear in Table 4-5.
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Table 4-5 Impacts of water shortages on municipal water users in Region P

Impacts measure 2020 2030 2040 2050 2060 2070
Income losses! ($ millions)* $- $- $- $- $- $-
Job losses! - - - - - -
Tax losses on production $- $- $- $- $- $-
and imports?! ($ millions)*

Trucking costs ($ millions)* $- $- $- $- $- $-
Utility revenue losses $- $- $- $- $- $-
($ millions)*

Utility tax revenue losses $- $- $- $- $- $-

($ millions)*

1 Estimates apply to the water-intensive portion of non-residential municipal water use.
*Year 2018 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000.

4.6 Impacts of Steam-Electric Water Shortages

None of the three counties in the region are projected to experience water shortages in the steam-
electric water use category. Estimated impacts to this water use category appear in Table 4-6.

Note that estimated economic impacts to steam-electric water users:

o Are reflected as an income loss proxy in the form of estimated additional purchasing costs
for power from the electrical grid to replace power that could not be generated due to a
shortage;

e Do notinclude estimates of impacts on jobs. Because of the unique conditions of power
generators during drought conditions and lack of relevant data, it was assumed that the
industry would retain, perhaps relocating or repurposing, their existing staff in order to
manage their ongoing operations through a severe drought.

e Do not presume a decline in tax collections. Associated tax collections, in fact, would likely
increase under drought conditions since, historically, the demand for electricity increases
during times of drought, thereby increasing taxes collected on the additional sales of power.
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Table 4-6 Impacts of water shortages on steam-electric power in Region P
Impacts measure 2020 2030 2040 2050 2060 2070
Income Losses ($ millions)* $- $- $- $- $- $-

*Year 2018 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000.

4.7 Regional Social Impacts
Projected changes in population, based upon several factors (household size, population, and job

loss estimates), as well as the accompanying change in school enrollment, were also estimated and
are summarized in Table 4-7.

Table 4-7 Region-wide social impacts of water shortages in Region P

Impacts measure 2020 2030 2040 2050 2060 2070
Consumer surplus losses

($ millions)* $- - - - - -
Population losses 7 7 6 6 6 5
School enrollment losses 1 1 1 1 1 1

* Year 2018 dollars, rounded. Entries denoted by a dash (-) indicate no estimated economic
impact. Entries denoted by a zero ($0) indicate estimated income losses less than $500,000.
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Appendix A - County Level Summary of Estimated Economic Impacts for Region P

County level summary of estimated economic impacts of not meeting identified water needs by water use category and decade (in 2018 dollars,
rounded). Values are presented only for counties with projected economic impacts for at least one decade.
(* Entries denoted by a dash (-) indicate no estimated economic impact)

Income losses (Million $)* Job losses
County gat'ze“;use 2020 2030 2040 2050 2060 2070
WHARTON IRRIGATION $1.88 $1.79 $1.71 $1.62 $1.53 $1.44 39 37 35 33 32 30
WHARTON Total $1.88 $1.79 $1.71 $1.62 $1.53 $1.44 39 37 35 33 32 30
REGION P Total $1.88 $1.79 $1.71 $1.62 $1.53 $1.44 39 37 35 33 32 30
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Chapter 5 — Evaluation and Selection of
Water Management Strategies

Chapter 4 identified the WUGs in the region with water needs. Appendix 4A lists all WUGs within the
Lavaca Region with shortages. This chapter (Chapter 5) describes the analysis regarding the
evaluation, and selection of appropriate water management strategies for the Lavaca Region. Water
management strategies have been defined for each of the identified future water shortages within the
Lavaca Region 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

The Lavaca Regional Water Planning Group (LRWPG) presented its process for identifying
potentially feasible water management strategies for public comment at the April 16, 2018 Region P
meeting.

The approved documented process is as follows:
1. Define groupings or common areas with supply deficiencies.
2. Develop a comprehensive list of potentially feasible strategies for each area.

3. Meet with potential suppliers/WUGs for each area to determine current strategies under
consideration.

4. Prepare qualitative rating based on cost, reliability, environmental impact, and political
acceptability for the various strategies.

5. Select one or more additional strategies for each area, if appropriate.

6. Present proposed shortlist at Public Meeting during Region P Planning Group meeting for
modification and/or approval.

The Lavaca Regional Water Planning Area (LRWPA) obtains its surface water from Lake Texana and
groundwater from the Gulf Coast aquifer. Because of the sensitivity of agricultural producers to the
price of the water, 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.

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, unless the Lavaca Regional Water Planning Group (LRWPG) requested to
use a MAG Peak Factor. The LRWPG decided not to request a MAG Peak Factor.
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Regions are required to consider emergency transfers of non-municipal use surface water per 31
TAC §357.34(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 water management
strategy (WMS).

Currently, non-municipal users in the Lavaca Region 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. These are
also the reasons why seawater desalination was not selected as a recommended WMS, as it is not a
potentially feasible option for meeting Irrigation needs due to the cost involved for treatment and
infrastructure. While not seawater desalination exactly, the desalination strategy recommended for
the Lavaca-Navidad River Authority (LNRA) includes desalination of both brackish groundwater and
brackish surface water.

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
supplies, regional-level supply infrastructure has not developed in the region, nor is it anticipated to
develop or be needed in the foreseeable future. WUGs 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.

Per House Bill 807 (HB 807), if a Regional Water Planning Area (RWPA) has significant identified
water needs, the Regional Water Planning Group (RWPG) shall provide a specific assessment of the
potential for aquifer storage and recovery (ASR) projects to meet those needs. At the August 19,
2019 meeting, the LRWPG determined the threshold of significant water needs by evaluating existing
needs for Irrigation in Wharton County. As the LRWPG did not believe the need in Irrigation was great
enough to necessitate a consideration of ASR, significant identified water need was defined as
10,000 ac-ft/yr. Though the needs in the Lavaca Region did not reach the defined level of
“significant,” an evaluation for ASR was conducted for LNRA, which may be found in Section 5.1.5.3
as an alternative strategy.

Regional water planning groups are required to consider and report water loss estimates in the
evaluation of water management strategies. A summary of current water loss for Region P is provided
at the end of Chapter 1. Reported real losses for individual municipal WUGs from the 2015 audit
submitted to TWDB range from 5.9 to 34.3 percent. These real losses are embedded in the water use
survey data that the TWDB uses to project municipal water demands and determine water needs in
the regional water planning process. Certain conservation strategies recommended in the 2021
Region P Water Plan are intended to decrease the water loss percentage for existing infrastructure,
both for municipal and for irrigation water users. Drought management strategies recommended in
this plan have no associated water losses.
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5.1.1 Potential Water Management Strategies

The potential water management strategies considered in the 2021 RWP are as follows:

Municipal Drought Management — Recommended (Section 5.1.4.1)
Municipal Conservation — Recommended (Sections 5.1.4.2 and 5.2.1)
Reuse (El Campo) — Recommended (Section 5.1.4.3)

Manufacturing Drought Management — Alternative (Section 5.1.5.5)
Conservation for Manufacturing — Recommended (Section 5.2.2)
Irrigation Drought Management — Considered (Section 5.1.6.1)

Irrigation Conservation — Recommended (Sections 5.1.2.1 and 5.1.2.3), Alternative (Section
5.1.5.4), Considered (Section 5.1.6.2)

Lavaca Off-Channel Reservoir — Recommended (Section 5.1.3.1)
LNRA Desalination — Recommended (Section 5.1.3.2)

Lake Texana Dredging — Alternative (Section 5.1.5.2)

LNRA Aquifer Storage and Recovery — Alternative (Section 5.1.5.3)
Expand Use of Groundwater — Alternative (Section 5.1.5.1)

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. Several other 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.

Part of the evaluation of each water management strategy includes looking at environmental impacts,
made up of several factors including environmental water needs, wildlife habitat, cultural resources,
and effect of upstream development on bays, estuaries, and arms of the Gulf of Mexico.

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.

5.1.21 Irrigation Conservation

Several methods of conservation for agriculture were considered in the 2021 Lavaca Regional Water
Plan to help meet irrigation needs. The recommended conservation measures for irrigation include
On-Farm Conservation and Tail Water Recovery. Conservation is recommended as a water
management strategy to meet irrigation water needs in Wharton County. Recommended conservation
measures focus on Wharton County (within the Lavaca Basin), where irrigation needs are identified,
but the Lavaca Regional Water Planning Group (LRWPG) supports conservation for irrigation in the
whole region.

There are issues with irrigation conservation in the region; 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. 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. The high cost of conservation and the
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lack of funds to pay for it make large scale conservation projects unlikely. Implementation largely
depends on funding from the Natural Resources Conservation Service (NRCS). 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 the
Lavaca Region are managed prevent such programs from having substantial effects. A large portion
of the irrigated acreage within the Lavaca Region 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.

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 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. There should be zero impacts to cultural resources.

Irrigation Conservation is also discussed in Section 5.2.3.
5.1.2.1.1  On-Farm Conservation

On-farm conservation measures include a combination of land leveling, multiple inlets, irrigation well
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 irrigation well
meters, which could also be applied for rice production, but focused on non-rice crops in this analysis.

Total water savings from on-farm conservation measures is 9,496 ac-ft/yr in Wharton County for all
planning decades. These savings assume 50 percent of unimproved land will be improved with land-
leveling and multiple inlets (6,780 acres), 25 percent of unimproved land will be improved with
irrigation pipelines (3,390 acres), and that 25 percent of non-rice acreage will be improved with
irrigation well meters (12,155 acres). It is assumed that 20 percent of the total rice acreage has
already been improved and 25 percent of non-rice acreage has already been improved. For land with
combined multiple inlets and land leveling, conservation savings would be 1.23 ac-ft/ac. 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 ac-ft per ditch mile. An assumed length of pipeline per acre of field of 25 feet was used,
as recommended by L. G. Raun, Jr. Irrigation well meters were assumed to provide a water savings
of 5 percent due to leak detection.

Unit costs for on-farm conservation measures are $54/ac-ft of water savings. Total facilities costs are
$6.4 million, with total project costs of $7.2 million. Annual costs are approximately $509,000. 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 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. Costs have been updated to September 2018
dollars. Table 5-1 lists a summary of current local conservation costs. In general, costs without grant
funding or low-interest loans are prohibitive to implementation.
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Table 5-1 Estimated Unit Cost of On-Farm Conservation Improvements

Improvement Improvement Cost
per Acre
Land Leveling $538
Multiple Inlets $101
Irrigation Pipeline $241
Irrigation Well Meter $100

5.1.2.1.2 Tail Water Recovery

Tail water recovery is also recommended as a water management strategy. Tail water recovery is
defined by the Natural Resources Conservation Service 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 5,733 ac-ft/yr in Wharton County for all
planning decades. These savings assume 5 percent of unimproved land, or 3,561 acres, will be
improved with tail water recovery systems.

Unit costs for tail water recovery are $442/ac-ft of water savings. The costs were determined using
the LCRA Water Supply for Agriculture report, a supplement to the LCRA Water Supply Resource
Plan. The report’s 2010 construction cost was updated to September 2018 dollars and converted
using the acreage amount of for the Lavaca Region. Total facilities costs are $16.8 million, with total
project costs of $19.1 million. Annual costs are approximately $2.54 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.

5.1.2.1.3 Impacts of Irrigation Return Flows

An analysis was performed as part of the 2006 RWP to determine whether there is a significant
impact upon in stream flows in the Lavaca Region from rice return flows. The analysis showed that
there is an impact, and that the impact is positive in terms of the presence of additional flow that
would otherwise not be in the stream during dry weather periods, although it may be minimal and of
short duration. It should be noted further that the estimate of contribution is a very conservative
estimate in that only the 2000 survey acreages were used, instead of the higher acreages that are
likely during times of good price and demand for rice when acreages increase. It is further noted that
the estimates of contribution are very conservative. Some additional flow from the rice fields can be
expected from rainfall that would otherwise soak into the soil and produce no runoff during dry
weather conditions. Where the rice fields are saturated, runoff will be produced even during dry times.
Finally, all the water that will be applied to the land is produced from groundwater. There are no
springs in the Lavaca Region, and there is no reduction of flow from the streams or from any springs
as a result of the production of the groundwater. The additional water flowing in the streams as a
result of rice return flow is a net increase. Additional conservation in the rice industry diminishes that
additional flow as a consequence of more efficient water use and may reduce or impair existing
aquatic and riparian habitat.
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5.1.3 Recommended Strategies for Major 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 and LNRA Desalination, discussed in detail in this
section. The management supply factor for LNRA, by decade is 1.0 in 2020, 2.1 in 2030, and 4.3 in
2040-2070. These factors are based on demands and supplies within the region only. Future
strategy implementation may be used to meet future demands inside or outside of the region.

5.1.3.1 Lavaca Off-Channel Reservoir

The Lavaca-Navidad River Authority (LNRA) has previously 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. In the 2016
Lavaca Regional Water Plan, two of the scenarios were discussed. Since the 2016 Plan, LNRA has
been moving forward with the project and narrowed down the general location to east of Lake Texana
delivery system pipeline and determined that a two-phase implementation process may be the most
feasible.

LNRA is still determining reservoir storage capacity configurations and pump station flow rates, but
the minimum facility requirements would include a channel dam and associated pump station to
deliver water from the river through a pipeline to Lake Texana in the first phase, and then to the
proposed 50,000 ac-ft reservoir in the second phase. A second pump station would be required with
the new off-channel reservoir 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 Lake Texana in the first
phase and in the off-channel reservoir in the second phase, 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. For yield
and costing purposes, the pump station is assumed to have a 200 MGD maximum flow rate, although
the LNRA is considering flow rates up to 500 MGD. 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 two-phase project includes:

Phase One

e South Diversion Dam on the Lavaca River

o Raw water diversion pump station on the Lavaca River
e Pipeline from the diversion pump station to Lake Texana

Phase Two

e Pipeline from the diversion pump station to the off-channel reservoir

e Off-channel reservoir and associated intake pump station

e Pipeline from off-channel reservoir to the existing LNRA East Delivery System pipeline serving
customers to the south
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For Phase 1, the project yield was provided by consultants for LNRA, based on their modeling efforts.

For Phase 2, the firm yield of the Lavaca Off-Channel Reservoir project was analyzed by the
consultants for the Lavaca Region, using an unmodified version of the TCEQ Lavaca River WAM Run
3, to maintain the latest TCEQ environmental flow standards, adopted August 2012, with respect to
the freshwater inflows to Lavaca Bay.

The Phase 1 yield involving diversion to Lake Texana was determined to be 23,500 ac-ft/yr and is
assumed to be online by 2030. For Phase 2, the firm yield of the new off-channel reservoir was
determined to be approximately 30,000 ac-ft/yr and is assumed to come online by 2040. This firm
yield would increase LNRA’s supply as a wholesale water provider and would be available to meet
potential water needs for municipal, industrial, or other water users within the Lavaca Region or
neighboring Region L, 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.

Costs
The costs were initially taken from the Lavaca River Water Supply Project Feasibility Study.

For Phase 1, the diversion dam and pump station costs were taken from the study and updated to
September 2018 dollars. In addition, the pipeline cost from the study was reduced proportionally to
represent the 2 % mile pipeline proposed from the diversion dam to Lake Texana, and that cost was
updated to September 2018 dollars. Facility costs were estimated to be $30.4 million, with total
project costs being approximately $41.2 million. Annual costs were determined to be $4.1 million, with
a unit cost of $176. The TWDB Costing Tool Cost Summary is provided in Appendix 5D.

For Phase 2, the remaining study costs not included in Phase 1 were used. The study costs were for
a 25,000 ac-ft capacity reservoir, so those costs were upsized to a 50,000 ac-ft capacity reservoir.
The costs were then converted to September 2018 dollars. Actual costs could vary significantly due to
project implementation requirements. Facility costs were estimated to be $200.1 million, with total
project costs being approximately $290 million. Annual costs were determined to be $18.5 million,
with a unit cost of $618. The TWDB Costing Tool Cost Summary is provided in Appendix 5D.

If Phase 1 comes online in 2030 and Phase 2 comes online in 2040, debt service costs will combine
for the two phases during the 2040 decade.

Issues and Considerations

The off-channel reservoir minimizes challenges to implementation as compared to an 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 and Other Impacts

The proposed off-channel reservoir would have substantially less impacts on valuable habitat than an
on-channel reservoir option. In the off-channel scenario, 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 appears to have minimal or no impact on
threatened and endangered species. It is assumed that the project will have negligible impacts on
cultural resources, but coordination with the Texas Historical Commission will need to occur before
construction begins.
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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 flows that needs to be met are the Bay and Estuary Freshwater Inflow standards for
the Lavaca Bay System. Because the current version of the TCEQ Lavaca WAM Run 3 incorporates
the environmental flow standards in the model, and the diversion for the reservoir was modeled using
a junior water right priority date, diversions to the reservoir are made only after the environmental flow
standard is met.

As a result of developing a reservoir to capture and store flow from the river, up to 50,000 ac-ft/yr
would be diverted to storage in any given year. Additionally, the new reservoir could provide up to
2,000 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
2,500 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.

5.1.3.2 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 that the largest single raw water user in the area, Formosa Plastics,
shows future demands totaling 10,000 ac-ft/yr, 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 downstream of Lake Texana.

At a November 2012 LNRA Board Meeting, NRS Engineers presented three options of site locations.
Two options were based on desalination of the brackish groundwater supply in the vicinity of the
Formosa Plastics owned property and one 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 the unknown quantity of brackish
surface water that would be available.

For the 2021 Regional Water Plan, the Lavaca Regional Water Planning Group (LRWPG) evaluated
desalination using a combination of brackish groundwater and brackish surface water. Available
groundwater under the MAG and additional brackish surface water volumes was used for sizing
potential water supply strategies. Based on these criteria, the infrastructure required for this strategy
consists of:

Groundwater wells

Desalination plant

Raw and finished water transmission lines
Concentrate disposal line

Microfiltration treatment train

River intake and pump station
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e East drain reservoir
e Sludge lagoon

This strategy is dependent upon the receipt of a groundwater pumping contract from the Texana
Groundwater Conservation District (GCD).

The proposed wellfield site is located in the Colorado-Lavaca Basin in Jackson County. For
groundwater, after accounting for existing supplies being used, the available yield for groundwater in
this basin is approximately 4,800 ac-ft/yr (4.3 MGD average). This groundwater yield value was used
for this analysis in place of the estimated groundwater yields proposed by NRS Engineers. For
surface water, the yield was estimated to be approximately 1,652 ac-ft/yr (1.5 MGD average). 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. Water Availability Modeling (WAM) was performed using an unmodified
version of the TCEQ Lavaca River WAM Run 3. A diversion of at least 11,664 ac-ft was available
every year over the drought of record, so the 1,652 ac-ft/yr assumed for this strategy evaluation is
likely to be available at the desired Total Dissolved Solids (TDS) level. This volume accounts for
water loss associated with the diversion and treatment. Total yield for this strategy is estimated to be
6,452 ac-ft/yr (5.8 MGD average). If additional groundwater or surface water is available and needed,
the yield would increase. This strategy is expected to be online by 2040.

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:

e River Intake and Pump Station

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

e 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, facility and project costs
were developed using the Texas Water Development Board (TWDB) Cost Estimating Tool in
September 2018 dollars. The Cost Estimating Tool was also used to determine operating costs.

The facility cost for this strategy is primarily driven by the cost of a water treatment facility and the
well field. In September 2018 values, the probable facility cost for LNRA needs is approximately
$35.6 million, with the project cost being $49.9 million. This would result in a total annual cost
(including operations and maintenance of approximately $8,460,000. The resulting unit cost of water
is $1,311/act. If larger amounts of groundwater or surface water are available, unit costs would
potentially 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 and permitting requirements include
the TCEQ’s administration of surface water diversion permitting and Texana GCD'’s regulation of
pumping of groundwater.

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 GCD 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
brine disposal.

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 was 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.

While it is assumed that this strategy would have negligible impacts to cultural resources and wildlife
habitat, coordination with the Texas Historical Commission will need to occur and proper
environmental field studies will need to be performed before construction begins.

Impacts to Agriculture

As agricultural demands have been met in Jackson County and the project site will occur on either
Formosa or LNRA property, there should be no impacts to agriculture (zero impacted acres) from this
strategy.

514 Recommended Strategies for Municipal Utilities

The municipalities in the region have no identified water needs, as all their projected water demands
are met. Even so, the LRWPG is recommending drought management, municipal conservation, and
reuse as water management strategies in the 2021 Regional Water Plan.

5.1.4.1 Drought Management

Drought management is considered as a water management strategy for all municipal WUGs,
regardless of water needs. The purpose for the drought management strategy is to encourage utilities
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 municipal WUG’s Drought Contingency
Plan (as available), 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 utility:
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Table 5-2 Drought Management Municipal Water Demand Reductions

WUG County Basin RZch‘g?;n Demand Reduction (ac-ft/yr)

2020 | 2030 | 2040 | 2050 | 2060 | 2070
EDNA JACKSON | LAVACA 15% 33| 33| 33| 33| 33| 33
GANADO JACKSON | LAVACA 20% 47| 47| 46| 46| 46| 47
HALLETTSVILLE | LAVACA | LAVACA 30% 48| 47| 46| 46| 46| 46
MOULTON LAVACA | LAVACA 20% 36| 35| 34| 34| 34| 34
SHINER LAVACA | LAVACA 10% 49| 48| 47| 46| 46| 46
YOAKUM LAVACA | LAVACA 30% 16| 16| 16| 15| 15| 15
EL CAMPO WHARTON | COLORADO 15% 12 12| 12| 13| 13| 13
EL CAMPO WHARTON S_‘;\\L/%ﬁ‘f’o 15% 72| 74| 75| 76| 78| 80
EL CAMPO WHARTON | LAVACA 15% 2 2 2 2 2 2
\éVgSETT\?\’\/Iva 4+ | WHARTON | LAVACA 15% 28| 20| 20| 30| 31| 32

*No Drought Contingency Plan was made available. Demand reductions were assumed proportional to the demands for the
other utilities.

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/ac-ft.

No environmental impacts (all environmental factors) are anticipated from utilities implementing their
Drought Contingency Plans. No impacts (zero acres impacted) to agriculture are anticipated, either.

5.1.4.2 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 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 Lavaca Region. First, WUGs were required to meet the following criteria to be
chosen for conservation measures:

e Be a municipal WUG.
e Have a year 2030 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:

e |fthe 2030 GPCD is greater than 140,

e 5 percent GPCD reduction per decade until 140 GPCD is reached.
e Ifthe 2030 GPCD is less than 140,

¢ No conservation considered.
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This method is slightly higher than 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 the Water

Conservation Implementation Task Force (WCITF). Conservation was applied beginning in 2030.

The new GPCD for each decade was used along with the WUG population to determine the revised
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 target GPCDs and the

resulting demand reductions as shown below in Tables 5-3 and 5-4. HB 807 requires that the 2021
Regional Water Plan shall “set one or more specific goals for gallons of water use per capita per day
in each decade of the period covered by the plan for the municipal water user groups in the RWPA.”

Table 5-3 Municipal Conservation Target GPCDs

: Base Target GPCD
WUG County Basin GPCD

(2011) | 2020 2030 2040 2050 2060 2070
HALLETTSVILLE | LAVACA LAVACA 212 203 189 179 170 162 154
MOULTON LAVACA LAVACA 192 183 170 161 153 146 140
SHINER LAVACA LAVACA 220 211 196 186 177 168 160
YOAKUM LAVACA LAVACA 168 159 147 140 140 140 140
EL CAMPO WHARTON | COLORADO 178 169 156 149 141 140 140

COLORADO-
EL CAMPO WHARTON LAVACA 178 169 156 149 141 140 140
EL CAMPO WHARTON | LAVACA 178 169 156 149 141 140 140
WHARTON
COUNTY WCID 1 WHARTON | LAVACA 162 153 141 140 140 140 140
Table 5-4 Municipal Conservation Water Demand Reductions
. Demand Reduction (ac-ft/yr)
WUG County Basin
2020 2030 2040 2050 2060 2070
HALLETTSVILLE LAVACA LAVACA 0 31 50 73 98 124
MOULTON LAVACA LAVACA 0 9 13 20 26 32
SHINER LAVACA LAVACA 0 24 38 56 75 94
YOAKUM LAVACA LAVACA 0 32 47 39 38 38
EL CAMPO WHARTON COLORADO 0 16 26 39 41 42
COLORADO-

EL CAMPO WHARTON LAVACA 0 98 159 237 253 259
EL CAMPO WHARTON LAVACA 0 3 5 7 7 7
WHARTON
COUNTY WCID 1 WHARTON LAVACA 0 10 7 4 4 4

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 facility costs were developed. The unit cost is presented as an average, with
some conservation measures being more expensive and some being less.
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Facility 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 leak
detection and repair were estimated assuming 10 percent of the individual WUG'’s pipeline is replaced
in a 50-year timespan. Implementing this conservation strategy would reduce approximately 3 percent
of the demand. Smart meters were assumed a cost of $150 per home, with the assumption that 100
percent of homes would implement this strategy over the planning horizon. Implementing this
conservation strategy would reduce approximately 5 percent of the demand. These assumptions
were modified as needed if they caused the demand reduction to be higher than the assumed water
savings based on our target GPCD methodology.

Remaining conservation measures were assumed to be non-capital approaches, which could include
both labor and materials associated with implementing standards, incentives, and outreach. Many of
the non-capital cost measures include, but are not limited to, drought tolerant landscape, 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. Conservation measures for
non-capital approaches were included in the annual costs at an average of $250/ac-ft of water
savings.

The following table provides the estimated costs for municipal conservation. Higher unit costs
represent WUGs where a higher portion of the demand reduction is met with capital cost measures.
The 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. Costing backup
information can be located in Appendix 5D.

Table 5-5 Municipal Conservation Costs

. rerElliag Project Cost | Annual Cost Unit Cost
WUG County Basin Cost
$ $ $ $
HALLETTSVILLE LAVACA LAVACA $1,124,000 $1,502,000 $237,000 $1,911
MOULTON LAVACA LAVACA $307,000 $410,000 $65,000 $2,031
SHINER LAVACA LAVACA $606,000 $810,000 $132,000 $1,404
YOAKUM LAVACA LAVACA $1,134,000 $1,515,000 $220,000 $4,681
EL CAMPO WHARTON MULTIPLE $2,748,000 $3,671,000 $560,000 $1,812
\C/:VSSI\F}'IT\(() UVCID 1 WHARTON LAVACA $306,000 $409,000 $60,000 $6,000

Environmental (including all environmental factors) and other impacts (including agricultural) are
expected to be negligible.

5143 Reuse

El Campo is currently planning to produce a Type 1 wastewater effluent that could be used by the

utility or sold to potential customers. As such, they requested to have their reuse project as a
recommended water management strategy in the 2021 Lavaca Regional Water Plan.

ElI 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 ac-
ft/yr, beginning in 2030. The methodology used to calculate the future reuse supplies was to
coordinate with El Campo and conservatively estimate that 50% of their effluent would be sold to a
future customer. Currently, the utility has no identified users of the effluent, but is moving forward with
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installing a sand filtration system. The water may be used by another WUG in the region, such as
Manufacturing.

For costing purposes, the sand filtration system and five miles of 12” transmission pipeline were
assumed. Costs were developed using the Texas Water Development Board (TWDB) Cost
Estimating Tool in September 2018 dollars. Capital costs were calculated to be approximately $5.6
million, with total project costs of approximately $7.8 million. Annual costs were calculated at
$766,000 per year, for a unit cost of $1,368/ac-ft. Annual unit cost after 20-year debt service is
$191/ac-ft.

Water that is currently discharged into streams in the basin would be consumed instead, 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, including zero agricultural acres
impacted.

It is assumed the pipeline construction would have negligible impacts on cultural resources and
wildlife habitat, but coordination with the Texas Historical Commission will need to occur and proper
environmental field studies will need to be performed before construction begins.

5.1.5 Alternative Strategies
The LRWPG included five alternative strategies in the 2021 Lavaca Regional Water Plan.
5.1.5.1 Expand Use of Groundwater (Alternative Strategy)

The maijority of water supplies in the 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.

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 collaborated to determine the DFC for the Central Gulf
Coast Aquifer. The DFC, adopted April 29, 2016, states that no more than 13 feet of average
drawdown can occur by 2069 relative to year 2000 conditions.

The planning requirements do allow use of a MAG Peak Factor, which is a percentage (e.g., greater
than 100 percent) applied to a MAG value reflecting annual groundwater availability that, for planning
purposes, shall be considered temporarily available for pumping consistent with DFCs. The Lavaca
Regional Water Planning Group considered, but ultimately decided against, implementing a MAG
Peak Factor in the Gulf Coast Aquifer.
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This strategy proposes to use additional groundwater during drier years only, beginning in 2020, to
meet irrigation needs in Wharton County (8,067 ac-ft/yr in the Lavaca Basin).

Costs

A unit cost of $66/ac-ft was calculated as the additional pumping cost for estimated additional
drawdown using the TWDB Costing Tool. No capital costs were assumed. This cost would only be
assessed when needed. It is further assumed that the aquifer would recover between droughts.

Environmental and Other 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. Additionally, wildlife habitats benefit from sustained return
flows in drought. There are no springs, so diminished springflow from reduced aquifer levels is not a
concern. If increased use continues over a long period of time, there is a potential for land subsidence
with attendant environmental effects. There are zero anticipated impacts to cultural resources.

The Gulf Coast Aquifer underlying Wharton County has sufficient 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 Lavaca Region portion of Wharton County could
create increased drawdowns in adjacent counties and regions.

Impacts to Agriculture

Availability of water for irrigation purposes reduces the threats to agriculture by providing an
additional supply of 8,067 ac-ft/yr.

5.1.5.2 Lake Texana Dredging (Alternative Strategy)

The Lavaca-Navidad River Authority (LNRA) is considering the dredging of Lake Texana as a
strategy to improve the capacity of an existing water supply. Dredging is defined by the National
Oceanic and Atmospheric Administration (NOAA) as the removal of sediment and debris from the
bottom of a body of water such as a port, bay, river, channel, or lake. The TWDB conducted a
Volumetric Survey of Lake Texana, January-March 2010 Survey (Volumetric Survey), dated August
2011, in order to calculate the lost storage of the reservoir due to sediment accrual. The report
estimates Lake Texana'’s storage volume to have decreased from 171,307 ac-ft pre-impoundment in
1980 to 159,845 ac-ft in 2010. Projected sedimentation used in evaluating the firm yield of Lake
Texana, as determined by the TCEQ Lavaca River WAM Run 3, shows that by 2040, the storage
volume will have decreased further to 152,179 ac-ft. This strategy would seek to restore the reservoir
to its original capacity by removing 19,128 ac-ft of sediment in 2040.

Selection of end-use for dredged material is largely dependent on sediment characteristics. Per the
TWDB Volumetric Survey, the sediments to be dredged consist of fine silty loam soils with high water
content. Sediment testing of Lake Texana will be required to determine percent composition of clay,
organic matter, nutrients, regulated contaminants, oil, and grease. If sand content is high, favorable
end-uses include beach restoration and repurposing of dredged material for construction. For higher
silt and mud contents, favorable end-uses include: riparian buffer zone augmentation, wetland
restoration or creation, and agricultural/field application. If contaminants are present, confined
disposal is required. Given the presence of silty loam soils in Lake Texana, the preliminary selection
for end-use for this strategy is to dewater and amend dredged material for use as an agricultural
product for use by nearby field owners.
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Dredging methods may be categorized broadly as either mechanical or hydraulic (suction).
Mechanical dredging is accomplished by lifting material via “clamshells” or buckets; material is then
loaded and trucked to end use. Mechanical dredging is especially economically favorable when
drought conditions lead to low lake levels, exposing and drying sediment for removal by heavy
equipment. Hydraulic dredging involves the use of water jets or a suction head to take up lake
sediment and a floating pipeline system to deliver material to its end use. Assuming dewatering and
nearby land application as the end use, hydraulic dredging is a favorable extraction method, and is
thus assumed.

For the purposes of this report, the majority of sediment removal is assumed to occur within the
southern portion of Lake Texana. Per Figure 11 in the TWDB Volumetric Survey, the portion of Lake
Texana south of Texas State Highway 111 has accrued the most sediment since the reservoir was
impounded.

While the strategy assumes removal of 19,128 ac-ft of sediment from Lake Texana, the impact on the
firm yield of the reservoir is much smaller. The TCEQ Lavaca WAM Run 3 model was used to
compare the firm yield of the reservoir with restoring the reservoir to its original capacity to the
projected firm yield for 2040-2070 if projected sedimentation were to continue.

The firm yield of this strategy was determined to be 390 ac-ft/yr, beginning in the 2040 planning
decade, and increasing each decade to 1,210 ac-ft by 2070. Based on the impacts shown in the
TCEQ Lavaca WAM Run 3 for sedimentation occurring between 1980 and 2020, It is assumed that
additional sediment accrual after the dredging occurs will not negatively impact the overall firm yield
within the planning horizon. The yield for this strategy is shown in Table 5-6.

Table 5-6 LNRA Lake Texana Dredging Yield

Lake Texana Dredging Firm Yield (ac-ft/yr)

2020 2030 2040 2050 2060 2070
0 0 390 663 937 1,210

This strategy would provide yield within the existing water rights of the LNRA by restoring the
reservoir to its original design capacity.

Costs

Costs for this strategy were calculated using the World Bank’s simplified dredging RESCON equation,
as recommended in the TWDB'’s Dredging vs. New Reservoirs report, dated December 2005:

Cost Dredging ($US/m?®) = 6.62 x [Vol Dredged (m?3)/106]943

Assuming 19,128 ac-ft (23,594,005 m?) of sediment removal, the cost of dredging was calculated to
be $2,614/ac-ft ($2.119/m3) of sediment removed. Thus, for 19,128 ac-ft of sediment removal, the
total construction cost is calculated to be $50,001,000. The unit cost for the firm yield of 1,210 ac-ft is
$2,988/ac-ft. O&M costs are not included, as dredging is not assumed to continue after the 2040 yield
is achieved.

The calculated costs assume that:

e Land costs are relatively low ($1,500-$3,000/acre).
e Distance from dredged water body to end-use site is < 2 miles.

5-16



Chapter 5 — Evaluation and Selection of
October 2020 Water Management Strategies

e Dredged material composition is silty loam; the presence of dense clay sediments substantially
increases dredging costs.
e Dredged material is not contaminated.

Sediments containing contaminants (e.g. herbicides, pesticides, hydrocarbons, toxic metals, PCBs,
etc.) are much more expensive to dredge, as they must be treated and/or confined prior to disposal.
The TWDB Dredging vs. New Reservoirs report cites unit costs of $100 to $400 per cubic yard
(approximately $161,000/ac-ft to $645,000/ac-ft) for dredging operations for contaminated sediments.
Additional testing is needed to confirm that sediments in Lake Texana do not contain elevated levels
of regulated contaminants.

The maijor capital costs for this strategy include:

Hydraulic dredging equipment

Pumps and floating pipeline to transport dredged materials to dewatering facility
Dewatering and soil amendment facility

Gravity feed line for discharge of effluent to Lake Texana

Environmental and Other Impacts

Dredging often requires a combination of environmental permits due to its invasive mechanism and
varied pathways to end use. Conventional dredging methods destroy lake floor habitat, increase
turbidity, decrease dissolved oxygen levels, and can volatilize contaminants. In combination, these
effects lead to the death of aquatic life and reduced quality of raw water supply. Dredging must be
performed during non-spawning seasons for aquatic life and may be prohibited if endangered species
are present. Refer to Chapter 1, Table 1-5, for the complete list by county of threatened and
endangered species in the Lavaca Regional Water Planning Area.

Contemporary suction dredging methods can minimize undesired turbidity increases and reduce
impact on aquatic life by using adaptive auger heads. Use of this technology can help preserve the
water quality of the reservoir, prevent aquatic organism and fish population decline, and ensure
compliance with environmental regulations.

If dredged material contains high levels of contaminants, the material must be properly treated and
disposed of in regulated Confined Disposal Facilities (CDFs). Additionally, effluent from dewatering
facilities is regulated as a discharge to the waters of the United States, and subject to permitting
requirements as defined by the Clean Water Act (CWA).

Table 5-7 below shows potential applicable regulations, as reported in the TWDB’s Dredging vs. New
Reservoirs report, dated December 2005.
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Table 5-7 Potential Applicable Regulations for Dredging Activities

Statute Regulation Agency Remarks

Clean Water Act Section Dredge and fill discharges to

401 40 CFR 121 TCEQ waters of U.S.

Section 402 40 CFR 122 TCEQ Stormwater discharges

Section 404 33 CFR 320-30 USACE | Dredge and fill discharges to
waters of U.S.

R&H Act 1899 33 CFR 403 USACE Navigable waters of the U.S.

Coastal Zone 15 CFR 923 Texas Dredging, disposal of solids in

Management Act water in coastal zone

NEPA 40 CFR 1500-1508 USEPA Federal action or permit issuance

Fish &_ Wl!d|lfe 16 CFR 661-667¢ USFWS Federal agency projects and

Coordination Act federal permits

Endangered Species Act | 16 CFR 15311544 | USFws | Activities that could impact
threatened or endangered species

RCRA 40 CFR 257-258 USEPA Storage, treatment and disposal of
hazardous waste

TSCA 40CFR 761 USEPA Handlln.g or dlspo§al of PCB-
contaminated sediments

National Hlstorlc 36 CFR 800 THC Requires survey a_nd _mvestlgatlon

Preservation Act for pre- and historic sites

This strategy provides a flood control benefit by providing an additional 19,128 ac-ft of flood water
retention for the contributing watershed. This project should have zero impacts to cultural resources.

Impacts to Agriculture

Assuming dredged material is dewatered and amended, this strategy provides a benefit to agricultural
users by offering a potentially low-cost alternative agricultural topsoil. Additional study is needed to
determine agricultural user interest in this material. Otherwise, this project should have zero impacts
to agricultural acreage.

5.1.5.3 LNRA Aquifer Storage and Recovery (Alternative Strategy)

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 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. 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/yr. Fresh water is expected to occur down to approximately -500 feet
msl. Below -600 feet msl, TDS concentrations may range from 1,500 to 5,000 mg/L.
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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 ac-ft/yr
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 8,665 ac-ft/yr, to be implemented for the 2040 planning horizon. Modifications
to the assumptions, such as authorized diversion and infrastructure size, could modify the resulting
yield. The ASR modeling assumed that the Lavaca Off-Channel Reservoir strategy had already been
implemented.

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 ft/yr,
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 yield would increase LNRA'’s supply as a major 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:

50 MGD River Intake Structure and Pump Station

Eleven (11) 1,000 gpm Aquifer Storage and Recovery Wells and well transmission piping

20 MGD Water Treatment Plant

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 facility cost estimate was developed using the Texas Water Development Board (TWDB) Cost
Estimating Tool in September 2018 dollars. The facility cost is $187,455,000. The Cost Estimating
Tool was also used to determine total project costs and operating costs.

In September 2018 values, the project cost for this strategy is approximately $260,074,000. This
would result in a total annual cost (including operations and maintenance) of approximately
$26,567,000. The unit cost of water is $3,066/ac-ft. The TWDB Costing Tool Cost Summary is
provided in Appendix 5D. Note that the project cost increased as compared to the 2016 Plan, even
though the same infrastructure was assumed, due to the updated version of the Costing Tool and its
costing determinations.

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
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underground injection of water and surface water diversion permitting; and the regulation of recharge
and recovery of water by the GCD.

Surface water from the Lavaca River contains more dissolved oxygen (DO) than groundwater. When
DO is present in the water introduced to an aquifer, a chain of oxygen reduction reactions results in
selective leaching and/or mineral dissolution, releasing metals such as arsenic.

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. Because the current version of the TCEQ Lavaca WAM Run 3 incorporates the
environmental flow standards in the model, and the diversion for the ASR was modeled using a junior
water right priority date, diversions to the ASR are made only after the environmental flow standard is
met.

As described, this project could remove up to 25,000 ac-ft/yr of streamflow from the Lavaca River in
any given year. Flows may ultimately be returned to river after use.

It is assumed the pipeline construction would have negligible impacts on cultural resources and
wildlife habitat, but coordination with the Texas Historical Commission will need to occur and proper
environmental field studies will need to be performed before construction begins.

Impacts to Agriculture

The proposed strategy 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.

5154 Irrigation Conservation — Alternate Wetting and Drying (Alternative Strategy)

Conservation via irrigation techniques — such as alternate wetting and drying (AWD) — was
considered as a strategy to meet irrigation water needs in Wharton County. AWD is the
implementation of intermittent irrigation. Though monitoring of soil moisture, the field is left to dry to a
point when there is still sufficient water in the soil for sustained plant growth before it is re-flooded.
This cycle is done repeatedly except during flowering stage of crop growth when the plants are
sensitive to dry conditions and field is kept in flooded conditions. It is assumed that implementation of
AWD can result in a water savings of 38 percent.

The strategy assumes AWD will be applied to 5 percent of planted rice in Wharton County, or 599
acres. Water savings from this strategy were calculated to be 633 ac-ft/yr for Wharton County. As the
practice of AWD does not require the installation of infrastructure, it was assumed to have no capital
costs.

Additionally, AWD may increase nitrous oxide (N20) emissions, but should have zero other
environmental impacts (impacts to environmental streamflow and bay needs, wildlife habitat, and
cultural resources) and benefits agriculture by extending the available water supply by 633 ac-ft/yr.

5.1.5.5 Drought Management for Manufacturing (Alternative Strategy)

Drought management is considered as a water management strategy for the portion of the
Manufacturing water use category in Jackson County that relies on surface water, regardless of water
needs. The purpose for the drought management strategy is to acknowledge that surface water may
be restricted per LNRA’s Drought Contingency Plan during times of severe drought, as well as to
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prepare for potential emergency situations that may occur. Chapter 7 discusses drought response for
the region in more detail.

Drought management was evaluated by reviewing LNRA’s Drought Contingency Plan and applying
the severe drought trigger response for demand reduction. Under severe drought, LNRA customers
will be required to reduce demand by 10 percent. Since a small portion of the Manufacturing water
use category in Jackson County utilizes groundwater, only the demands relying on surface water are
considered for reduction. The following table shows the potential demand reductions for each WUG:

Table 5-8 Drought Management for Manufacturing Water Demand Reductions

WUG

County

Basin

Demand Reduction (ac-ft/yr)

2020 2030 2040 2050 2060 2070
COLORADO-
MANUFACTURING | JACKSON LAVACA 1,063 1,063 1,063 1,063 1,063 1,063
MANUFACTURING | JACKSON LAVACA 15 15 15 15 15 15
LAVACA-
MANUFACTURING | JACKSON GUADALUPE 18 18 18 18 18 18

Costs

To determine the costs of restricted water use during drought, the TWDB’s 2019 Socioeconomic

Impacts of Projected Water Shortages was considered. This document is included with the regional
water plans and identifies the social and economic costs of not meeting the identified water needs in

the plans.

The analysis showed that Manufacturing in the Lavaca Region provides $255.0 million to the
economy. Manufacturing in the Lavaca Region is projected to use 11,521 ac-ft of water in 2020. This
equates to a unit cost of $22,133/ac-ft of unavailable water. For Jackson County, this would give an

annual cost of $24,258,000 if drought restrictions were put in place.

There are no capital costs associated with this strategy. The costs reflect income losses to the

facilities based on the anticipated reduced output of product due to the water restrictions.

Zero environmental impacts (all environmental factors) are anticipated from this strategy. Zero

impacts to agriculture are also anticipated.

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 (Considered)

Polypipe irrigation, implemented during periods of drought, acts as an alternative to furrow irrigation
or field inundation. The strategy involves the installation of flexible poly-ethylene resin pipes. These
pipe systems provide a higher irrigation efficiency and better irrigation control but can only last up to
one season and may require replacement throughout the growing season. It is assumed that using

flexible polypipe can result in a water savings of 25 percent.

The strategy was initially evaluated for rice irrigation. Upon receiving feedback that the strategy may
not be feasible for rice, the strategy was re-evaluated assuming polypipe will be applied to 20 percent
of planted cotton in Wharton County, Lavaca Basin, during periods of drought (4,919 acres). Water
savings from this strategy were calculated to be 1,180 ac-ft/yr for Wharton County.

5-21




Chapter 5 — Evaluation and Selection of
Water Management Strategies October 2020

Unit costs for polypipe irrigation are $106/ac-ft of water savings. The costs were determined using the
2005 report Using Flexible Poly-Pipe with Surface Irrigation by the Texas A&M System AgrilLife
Extension Service. The report’s 2005 cost per foot installed was updated to September 2018 dollars
($0.32) and converted to the acreage for Wharton County, Lavaca Basin, assuming it takes
approximately 34 feet of pipe per acre, per the TWDB 2013 report “Best Management Practices for
Agricultural Water Users.” It was also assumed the polypipe would require one full replacement
during growing season. Total facilities costs are $106,000. Total project cost is $122,000 and total
annual cost is $125,000. Costs are assumed to be paid back within one year. The capital costs
shown are associated with the full demand reduction volume listed.

Minimal reductions to return flows are expected, and no impacts to agriculture are expected, other
than the cost to pay for the polypipe.

Because this strategy was determined to be not as viable as other considered strategies to meet
irrigation demands, the LRWPG decided not to recommend drought management as a strategy in the
2021 Lavaca Regional Water Plan.

5.1.6.2 Irrigation Conservation — Row-Irrigated Rice (Considered)

Furrow irrigation, or row-irrigated rice, was also considered as an alternative irrigation conservation
technique, but it was found that there were no appreciable water savings when compared to
permanent flood.

5.1.7 Strategy Allocation

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

5.2 Water Conservation

The 2021 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, Manufacturing, and for several municipal
utilities in the region. The LRWPG recognizes the need for financial assistance in rural and
agricultural areas for implementing conservation requiring infrastructure improvements.

5.21 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 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 WUGs within the Lavaca Region. First, WUGs were required to meet the following criteria to be
chosen for conservation measures:

e Be a municipal WUG.
e Have a year 2030 per capita water usage of greater than 140 GPCD, indicating a potential for
savings through conservation.
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Conservation was considered, regardless of whether a municipality had a water need.

Specific details related to Municipal Conservation are included in Section 5.1.4.2.

5.2.2 Conservation for Manufacturing

Water for manufacturing can be used for a large number of purposes: the product manufacturing
process, cooling (either removing heat from a process or air conditioning the facility), conveyance,
rinsing or cleaning, and landscape irrigation.

Because of the variations in facilities and water uses, it is difficult to come up with a specific plan for
each facility for regional water planning purposes. In addition, there are no identified water needs

(shortages) for Manufacturing in the Lavaca Region. Even so, the Lavaca Regional Water Planning
Group would like to encourage all water users in the region to reduce water wasting where possible.

There are a number of Best Management Practices (BMPs) that the TWDB recommends (TWDB
Report 362 — Best Management Practices for Industrial Water Users) that a particular facility could
implement in order to conserve water. Those BMPs include:

Water Audit

Water Waste Reduction

Industrial Submetering

Cooling Systems and Cooling Tower
Industrial Alternative Sources and Reuse of Process Water
Rinsing/Cleaning

Water Treatment

Boiler and Steam Systems

. Refrigeration (including Chilled Water)
10. Once Through Cooling

11. Management and Employee Programs
12. Industrial Landscape

©CoNO>ORA~®N =

Each individual manufacturing facility should review the BMPs to determine if any of the identified
measures would be feasible for the facility. The Water Audit could be one of the first BMPs
implemented to account for all of the water use within a facility and determine where efficiencies
could be made and which of the other BMPs should be followed.

If a water audit has not been previously performed, water savings from implementing
recommendations from the audit can range from 10 to 35 percent. For regional water planning
purposes, water savings for each county and basin is determined to be 10 percent of the
manufacturing water demand and is assumed to be implemented by 2030. Table 5-9 shows the water
savings in ac-ft/yr.
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Table 5-9 Conservation for Manufacturing Water Demand Reductions

. Demand Reduction (ac-ft/yr)
WUG County Basin
2020 2030 2040 2050 2060 2070
COLORADO-
MANUFACTURING | JACKSON LAVACA 0 1,063 1,063 1,063 1,063 1,063
MANUFACTURING | JACKSON LAVACA 0 15 15 15 15 15
MANUFACTURING | JACKSON LAVACA- 0 23 23 23 23 23
GUADALUPE
MANUFACTURING | LAVACA LAVACA 0 63 63 63 63 63
COLORADO-
MANUFACTURING | WHARTON LAVACA 0 3 3 3 3

Costs

An industrial water audit is assumed to have negligible costs for a particular facility. Any costs to
implement measures determined from the audit would be borne by the private facility, which is not
eligible for State funding. Therefore, it is impractical to determine overall costs by county/basin for the
manufacturing water use category for the purposes of regional water planning.

Environmental and Other Impacts

Zero impacts to environmental factors, including cultural resources and wildlife habitat, or other water
resources in the State are expected.

Impacts to Agriculture

Agricultural and natural resource impacts are expected to be negligible.

5.2.3 Irrigation Conservation

Several methods of conservation for agriculture were considered in the 2021 Lavaca Regional Water
Plan to help meet irrigation needs. The recommended conservation measures for irrigation include
On-Farm Conservation and Tail Water Recovery. Conservation is recommended as a water
management strategy to meet irrigation water needs in Wharton County. Recommended conservation
measures focus on Wharton County (within the Lavaca Basin), where irrigation needs are identified,
but the Lavaca Regional Water Planning Group (LRWPG) supports conservation for irrigation in the
whole region.

There are issues with irrigation conservation in the region; 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. 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. The high cost of conservation and the
lack of funds to pay for it make large scale conservation projects unlikely. Implementation largely
depends on funding from the Natural Resources Conservation Service (NRCS). 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
Lavaca Region are managed prevent such programs from having substantial effects. A large portion
of the irrigated acreage within Lavaca Region 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.

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
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all 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.

Water management strategies related to Irrigation Conservation are discussed in detail in Section
5.1.2.1.

5.2.3.1 On-Farm Conservation

On-farm conservation measures include a combination of land leveling, multiple inlets, irrigation well
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 irrigation well
meters, which could also be applied for rice production, but focused on non-rice crops in this analysis.

Specific details related to On-Farm Conservation are included in Section 5.1.2.1.1.
5.2.3.2 Tail Water Recovery

Tail water recovery is also recommended as a water management strategy. Tail water recovery is
defined by the Natural Resources Conservation Service 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.

Specific details related to Tail Water Recovery are included in Section 5.1.2.1.2.

5.24 Model Water Conservation Plans

Pursuant to Texas Water Code § 11.1271 and TWDB Exhibit C, each region is required to include
model conservation plans for the region in the plan. Model conservation plans are available on the

TCEQ website using the links below:

e Municipal Water Use by Public Water Supplier (TCEQ-10218):
http://www.tceq.texas.gov/assets/public/permitting/forms/10218.docx

o Wholesale Public Water Suppliers (TCEQ-20162):
http://www.tceq.texas.gov/assets/public/permitting/forms/20162.docx

e Industrial Use (TCEQ-20839):
http://www.tceq.texas.gov/assets/public/permitting/forms/20839.docx

¢ Mining Use (TCEQ-20840):
http://www.tceq.texas.gov/assets/public/permitting/forms/20840.docx

e Agricultural Uses:

e Agriculture Non-Irrigation (TCEQ-10541):
http://www.tceq.texas.gov/assets/public/permitting/watersupply/conservation/10541.docx

e Individually-Operated Irrigation System (TCEQ-10238):
http://www.tceq.texas.gov/assets/public/permitting/watersupply/conservation/10238.docx
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e Agricultural Water Suppliers Providing Water to More Than One User (TCEQ-10244):
http://www.tceq.texas.gov/assets/public/permitting/watersupply/conservation/10244.docx

While the existing municipal water conservations in the region have varying formats, one of the
municipal water conservation plans in the region that could be used as an example is the El Campo
Water Conservation and Drought Contingency Plan, located here:
https://www.cityofelcampo.org/2020.E1%20Campo.WCP%20DCP.REVISED%20FINAL.06242020.pdf
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Appendix SA — Water Management Strategies Considered and Evaluated

Every WUG Entity with an Identified Need WMSs REQUIRED TO BE CONSIDERED BY STATUTE Additional
Voluntary
System
Development [transfer of ystem
. . optimization,
Development of regional water (incl. .
. s . Emergency [subordination, .

Maximum . of large-scale Acquisition water supply [Jregional water Interbasin .

Reallocation/ . L . Development . transfer of [leases, Brush control; Aquifer Amendment .
Need 2020- . Drought marine Conjunctive Jof available or regional  Jbanks, sales, s transfers of Rainwater

Water User Group Name Conservation Reuse Jmanagement . of new . water under Jenhancement |New SW [New GW |precipitation storage and Jof water . other other

2070 Management B seawater or  |Use existing . management |leases, options, . . surface . .. [harvesting

of existing . . supplies L Section of yield, enhancement recovery  [rights/permits
(aflyr) . brackish supplies of water subordination . water

supplies 11.139 improvement

groundwater supply agreements,
e . of water
facilities and financing .
quality
agreements)
Irrigation, Wharton 8,067 PF PF nPF nPF nPF nPF PF PF nPF nPF nPF PF nPF nPF nPF nPF nPF nPF nPF

nPF = considered but determined 'not potentially feasible' (may include WMSs that were initially identified as potentially feasible)

PF = considered 'potentially feasible' and therefore evaluated

(all WMS evaluations shall be presented in the regional water plan including for WMSs considered potentially feasible but not recommended)
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Lavaca Region
Potentially Feasible Water Management Strategy Screening (for 2021 Lavaca Regional Water Plan)

Screening Matrix Factors (Positive (1), Neutral (0), Negative (-1))

Water Management Water User Group Strategy Description Does Strategy Cost |Cost of Water| Max Yield | Starting Basin Interbasin on on A I Cost | Yield | Location | Water | Environmental Local on on to on | Total of
Strategy or Wholesale WUG/WWP %) ($/ac-ft) (ac-ftlyr) | Decade Transfer |Habitat/Stream/| Landform Quality| and Natural Preference | Constraints Water Agricultural | Recreation Other Screening
Provider Have a Need? (Yes/No) B&E Flows Resources Resources| Resources Management | Factors
Strategies
During periods of drought, installation of
flexible poly-ethylene resin pipe as an Reduced return
IRRIGATION, alternative to furrow irrigation or field flows for
1 |Drought Management WHARTON inundation Yes $122,000 $106! 1,180 2020|LAVACA No stream/B&E. None expected |None expected 1 0 1 0 -1 -1 0 0 0 0 0 0
Minimal to None
dependent on type
Reduce water demands following Drought of restriction
2 |Drought Management EDNA Continegency Plan No $3,300 $100! 33 2020|LAVACA No imposed None expected|None expected 1 0 1 0 0 -1 1 1 0 0 0 3
Minimal to None
dependent on type
Reduce water demands following Drought of restriction
3 |Drought Management GANADO Continegency Plan No $4,700 $100! 47 2020|LAVACA No imposed None expected|None expected 1 0 1 0 0 -1 1 1 0 0 0 3
Minimal to None
dependent on type
Reduce water demands following Drought of restriction
4 |Drought Management HALLETTSVILLE Continegency Plan No $4,800 $100! 48 2020|LAVACA No imposed None expected | None expected 1 0 1 0 0 -1 1 1 0 0 0 3
Minimal to None
dependent on type
Reduce water demands following Drought of restriction
5 |Drought MOULTON Continegency Plan No $3,600 $100 36! 2020(LAVACA No imposed None expected None expected 1 0 1 0 0 -1 1 1 0 0 0 3
Minimal to None
dependent on type
Reduce water demands following Drought of restriction
6 |Drought SHINER Continegency Plan No $4,900 $100 49 2020(|LAVACA No imposed None expected None expected 1 0 1 0 0 -1 1 1 0 0 0 3
Minimal to None
dependent on type
Reduce water demands following Drought of restriction
7 |Drought 'YOAKUM Continegency Plan No $1,600 $100 16 2020(|LAVACA No imposed None expected None expected 1 0 1 0 0 -1 1 1 0 0 0 3
Minimal to None
dependent on type
Reduce water demands following Drought of restriction
8 |Drought EL CAMPO Continegency Plan No $9,500 $100 95 2020|Multiple No imposed None expected | None expected 1 0 1 0 0 -1 1 1 0 0 0 3
Minimal to None
dependent on type
WHARTON Reduce water demands following Drought of restriction
9 |Drought Management COUNTY WCID 1 |Continegency Plan No $3,200 $100! 32 2020|LAVACA No imposed None expected|None expected 1 0 1 0 0 -1 0 1 0 0 0 2
MANUFACTURING, |Reduce water demands following LNRA Potential economic /
10 |Drought M JACKSON Drought Contingency Plan No $24,258,000 $22,133] 1,096 2020|Multiple No None expected None expected |production impacts -1 0 1 0 0 -1 1 1 0 0 0 1
Construction of
Impacts limited reservoir,
based on diversion
Construct off-channel reservoir to capture implementation of |structure, and
Lavaca Off-Channel flows not needed for senior water rights or the new TCEQ Env transmission
11 |Reservoir LNRA (MWP) environment No $331,200,000 $424 53,500 2030|Reservoir No Requirements line Local social impacts 0 1 1 0 0 0 0 1 0 1 0 4
Wellfield,
treatment
plant, and
Increased return  |transmission
Desalination of brackish groundwater and flows for line
12|LNRA D LNRA (MWP) surface water in Jackson County No $49,900,000 $1,311 1,652 2040|LAVACA No stream/B&E construction _|Yield limited by MAG -1 0 1 1 0 0 -1 1 0 0 0 1
Diversion of higher|Wellfield,
flows from Lavaca |treatment
River while plant, and
meeting TCEQ transmission
LNRA Aquifer Storage and Diverting excess flows downstream of Lake environmental line
13 |Recovery LNRA (MWP) Texana No $260,074,000 $3,066 8,665 2040[|LAVACA No standards. construction None expected -1 1 0 0 0 0 0 1 0 0 0 1
Potentially low-
Environmental cost
permitting alternative Dredged material may
Removal of sediment and debris from bottom required; potential |agricultural require treatment and
14 |Lake Texana Dredging LNRA (MWP) of Lake Texana No $50,001,000 $2,988 1,210 2040[LAVACA No damage to habitat |topsoil disposal -1 0 1 0 -1 1 -1 0 0 -1 0 -2
Reduction of
discharge flows to [Transmission
Reuse portion of wastewater effluent for Tres Palacios line Reduction of demand on
15|Reuse EL CAMPO municipal and/or agricultural purposes No $7,800,000 $1,368 560 2030|Multiple No Creek construction  |aquifer 0 0 1 0 -1 0 0 1 0 0 0 1
I1f 2030 GPCD is > 140, apply a 5% reduction
in GPCD per decade until 140 is reached. Reduced return
Leak detection & repair, smart meters, and flows for
16 |Conservation - HALLETTSVILLE  |education/public outreach No $1,502,000 $1,911 124/ 2030|LAVACA No stream/B&E None expected|None expected -1 0 1 0 -1 0 1 1 0 0 0 1
If 2030 GPCD is > 140, apply a 5% reduction
in GPCD per decade until 140 is reached. Reduced return
Leak detection & repair, smart meters, and flows for
17 |Conservation - MOULTON education/public outreach No $410,000 $2,031 32 2030|LAVACA No stream/B&E None expected |None expected -1 0 1 0 -1 0 1 1 0 0 0 1
If 2030 GPCD is > 140, apply a 5% reduction
in GPCD per decade until 140 is reached. Reduced return
Leak detection & repair, smart meters, and flows for
18 |Conservation - SHINER education/public outreach No $810,000 $1,404 94 2030|LAVACA No stream/B&E None expected |None expected -1 0 1 0 -1 0 1 1 0 0 0 1
If 2030 GPCD is > 140, apply a 5% reduction
in GPCD per decade until 140 is reached. Reduced return
Leak detection & repair, smart meters, and flows for
19 |Conservation - YOAKUM education/public outreach No $1,515,000 $4,681 47 2030[|LAVACA No stream/B&E None expected|None expected -1 0 1 0 -1 0 1 1 0 0 0 1
If 2030 GPCD is > 140, apply a 5% reduction
in GPCD per decade until 140 is reached. Reduced return
Leak detection & repair, smart meters, and flows for
20|Conservation - EL CAMPO education/public outreach No $3,671,000 $1,812 309 2030|All No stream/B&E None expected |None expected -1 0 1 0 -1 0 1 1 0 0 0 1
If 2030 GPCD is > 140, apply a 5% reduction
in GPCD per decade until 140 is reached. Reduced return
WHARTON Leak detection & repair, smart meters, and flows for
21|Conservation - COUNTY WCID 1 |education/public outreach No $409,000 $6,000 10; 2030|LAVACA No stream/B&E None expected|None expected -1 0 1 0 -1 0 1 1 0 0 0 1
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Lavaca Region
Potentially Feasible Water Management Strategy Screening (for 2021 Lavaca Regional Water Plan)

Screening Matrix Factors (Positive (1), Neutral (0), Negative (-1))

Water Management Water User Group Strategy Description Does Strategy Cost |Cost of Water| Max Yield | Starting Basin Interbasin on on A I Cost | Yield | Location | Water | Environmental Local on on to on | Total of
Strategy or Wholesale WUG/WWP %) ($/ac-ft) (ac-ftlyr) | Decade Transfer |Habitat/Stream/| Landform Quality| and Natural Preference | Constraints Water Agricultural | Recreation Other Screening
Provider Have a Need? (Yes/No) B&E Flows Resources Resources| Resources Management | Factors
Strategies
Conservation - MANUFACTURING, |Individual manufacturing facilities follow Best
22 ing JACKSON Management Practices (BMPs) No $0 $0 1,101 2030|Multiple No None expected None expected | None expected 1 1 0 0 0 0 0 0 0 0 0 2
Conservation - MANUFACTURING, |Individual manufacturing facilities follow Best
23 |Manufacturing LAVACA Management Practices (BMPs) No $0 $0 63 2030|LAVACA No None expected None expected |None expected 1 0 0 0 0 0 0 0 0 0 0 1
Conservation - MANUFACTURING, |Individual manufacturing facilities follow Best COLORADO-
24 |Manufacturing WHARTON Management Practices (BMPs) No $0 $0 3 2030|LAVACA No None expected None expected |None expected 1 0 0 0 0 0 0 0 0 0 0 1
IRRIGATION,
25 |Conservation - Irrigation WHARTON Row-Irrigated Rice Yes N/A N/A N/A 2020|LAVACA No N/A N/A N/A 0 -1 0 0 -1 -1 0 1 0 0 0 2
IRRIGATION,
26 |Conservation - Irrigation WHARTON Alternate wetting and drying Yes $0, $0, 633 2020|LAVACA No None expected None expected|Increased labor 1 0 1 0 0 -1 0 0 0 0 0 1
On-farm conservation including land leveling, Reduced return
IRRIGATION, multiple inlets, irrigation well meters meters, flows for No appreciable water
27 |Conservation - Irrigation WHARTON and irrigation pipelines instead of ditches Yes $7,200,000 $54 9,496 2020[|LAVACA No stream/B&E None expected |savings 1 1 1 0 0 -1 0 0 1 0 0 3
Reduced return Reduced
IRRIGATION, flows for acreage for Cost prohibitive to
28 |Conservation - Irrigation WHARTON Tailwater recovery Yes $19,100,000 $442 5,733 2020(|LAVACA No stream/B&E farming irrigators 1 0 1 -1 -1 -1 0 1 0 0 0 0
Long-term
increased Prolonged drought-level
pumping could |use within the Lavaca
Alternative strategy - Pump additional negatively Region portion of
groundwater needed for dry years only, Yes, but not as impact the Wharton County could
allowing aquifer to recharge during wet a Increased return  |aquifer and create increased
Expand Use of IRRIGATION, periods, acknowledging that the MAG is a long-| recommended flows for increase drawdowns in adjacent
29| d WHARTON term average. strategy $532,422 $66 8,067 2020|LAVACA No stream/B&E subsidence counties 1 1 1 0 -1 0 -1 -1 1 0 0 1
Lavaca Regional Water Planning Group Page 2 of 2

March 2020
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Rating Criteria for Decision Matrix Factors for Identifying Potential Water Managment Strategies

5B-3

Rating Criteria

area.

watersheds.

Category -1 0 1
Cost >$1,000/ac-ft <$1,000/ac-ft <$500/ac-ft
. Size of project is too small or too [Size of project is flexible or meets Size O.f project '.S flex-|b|e and can

Yield . . be adjusted to fit optimum

large for likely need needs of service area )

requirements

IBT required. Large distance from |No IBT required. Significant No IBT required. Located within

Location demand. Outside of Region K conveyance required. May cross |Region K area. Relatively close to

demand.

Water Quality

Quality of supply is reduced. May
aggravate water quality issues in
source supply.

No known water quality issues.

Existing water quality problems
are reduced due to this strategy.

Environmental and
Natural Resources

Significant environmental issues
and community opposition.
Negative impacts to natural
resources, including reduction in
instream or B&E flows.

Environmental impacts can be
easily mitigated. Limited concerns
by environmental community. No
impacts to natural resources or
instream/B&E flows.

Positive or limited or no known
negative environmental impacts.
Positive impacts to natural
resources, including increased
instream/B&E flows.

Local Preference

No local support. Significant local
opposition.

Some local support. Limited
opposition.

Widespread local support. Multi-
use benefits likely. No local
opposition.

Institutional Constraints
/ Risk of
Implementability

Permits opposed. Significant
property acquisition required.
Construction will be complex.

Permits expected with minimal
problems. Necessary property
available. No expected
construction difficulties.

Permits issued. Facilities
constructed or land owned.
Water available to contract.

Impacts on Water

Negative impact on other water
supplies. (groundwater or surface

No impact.

Positive impact on other water
supplies. (groundwater or surface

Management Strategies

Resources water) water)

Impacts on Agricultural Negative impact. No impact. Positive impact.
Resources

Impacts on Recreation |Negative impact. No impact. Positive impact.
Impacts on Other Negative impact. No impact. Positive impact.

Lavaca Regional Water Planning Group

October 2020



5B-4
Lavaca Regional Water Planning Area
Potential Management Strategies

Strategy Conservation for Irrigation

Identified WUG/MWP Irrigation in Wharton County

Shortage Amount Wharton County, Lavaca Basin — 8,067 ac-ft/yr

Supply Quantity Irrigation, Wharton County — 15,828 ac-ft/yr, online in 2020

Water Source Conservation through On-Farm Conservation, Tail Water Recovery, and Alternate Wetting
and Drying (AWD)

Quality Negligible changes in treated water quality.

Cost ($/acre-foot) On-Farm Conservation — $54/acre-foot
Tail Water Recovery -- $442/acre-foot
Alternate Wetting and Drying — Negligible

Environmental Impacts
AWD increases nitrous oxide (N20) emissions.
Zero impacts to cultural resources.
Decreased streamflows and resulting flows to bay proportional to conservation volume.
Reduction in streamflow could impact wildlife habitat within canals and streams.

Impacts on other Water Resources of the State
No impacts to other water resources in the State are expected.

Impacts on Threats to Agriculture and other Natural Resources of the State
Tail water recovery may result in a decrease of water quality and disease problems that
result from the reuse of irrigation water. Natural resource impacts are expected to be
negligible. Cost impacts to agriculture.

Other Impacts N/A



Strategy
Identified WUG/MWP

Shortage Amount

Supply Quantity

Water Source
Quality
Treatment

Cost ($/acre-foot)

5B-5
Lavaca Regional Water Planning Area
Potential Management Strategies
LNRA Lavaca Off-Channel Reservoir (Lake Texana Yield Enhancement)

LNRA

Potential existing and future customers of LNRA within Region P or neighboring Region L
(unallocated supply for future needs).

Phase 1 — 23,500 ac-ft/yr, online in 2030
Phase 2 — 30,000 ac-ft/yr, online in 2040

Lavaca River
No change in treated water quality to end user.
Raw water

Phase 1 - $176/ac-ft
Phase 2 - $618/ac-ft

Environmental Impacts

The impact of the proposed off-channel reservoir appears to have minimal or no impact on
threatened and endangered species.

Because the current version of the TCEQ Lavaca WAM Run 3 incorporates the
environmental flow standards in the model, and the diversion for the reservoir was modeled
using a junior water right priority date, diversions to the reservoir are made only after the
environmental flow standard is met.

As a result of constructing a diversion dam to either send water to Lake Texana or to a new
reservoir to capture and store flow from the river, up to 50,000 ac-ft/yr would be diverted to
storage in any given year. Additionally, the new reservoir could provide up to 2,000 acres of
new waterfowl habitat.

It is assumed that the project will have negligible impacts on cultural resources, but
coordination with the Texas Historical Commission will need to occur before construction
begins.

Impacts on other Water Resources of the State

The Lavaca off-channel reservoir project was modeled to divert water without detracting from
the required TCEQ Bay and Estuary Freshwater Inflow standards for the Lavaca Bay
System.

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

The proposed off-channel reservoir would have a marginal impact on local agricultural
activities in that siting of the project and inundation of the off-channel reservoir would remove
approximately 2,500 acres of agricultural land from production.



Strategy
Identified WUG/MWP

Shortage Amount

Supply Quantity

Water Source
Quality
Treatment

Cost ($/acre-foot)

5B-6
Lavaca Regional Water Planning Area
Potential Management Strategies

LNRA Desalination

LNRA

Potential existing and future customers of LNRA within Region P and possibly neighboring
Region L.

6,452 ac-ft/yr, online in 2040. Project yield based on available groundwater from Gulf Coast
Aquifer (4,800 ac-ft/yr) and brackish surface water from the tidal stream of the Navidad River
(1,652 ac-ft/yr). Brackish surface water modeling assumes Lavaca Off-Channel Reservoir
strategy has already been implemented.

Gulf Coast Aquifer and tidal stream of the Navidad River

Increased quality from brackish to fresh

Treated

$1,311/ac-ft. Project cost is $49,883,000; facilities include a raw water intake and pump
station, 3 — 1,000 gpm supply wells, a 5.8 MGD water treatment plant, two additional pump

stations for the finished water and brine concentrate, one (1) finished water storage tank,
and associated pipelines and appurtenances.

Environmental Impacts

LNRA customers are currently surface water users, so the increased use from groundwater
would increase return flows to the streams. Up to 1,652 ac-ft/year would be diverted from the
tidal stream of the Navidad River, while meeting or exceeding SB3 bay and estuary
requirements. A discharge permit would be required for brine disposal.

While it is assumed that this strategy would have negligible impacts to cultural resources and
wildlife habitat, coordination with the Texas Historical Commission will need to occur and
proper environmental field studies will need to be performed before construction begins.

Impacts on other Water Resources of the State

Permitting by Texana GCD and TCEQ would be required. This strategy stays within the
MAG, so no impacts to other water resources.

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

As agricultural demands have been met in Jackson County and the project site will occur on
either Formosa or LNRA property, there should be no impacts to agriculture (zero impacted

acres) from this strategy. See Chapter 1 for list of rare, threatened, and endangered species
in the region.



Strategy
Identified WUG/MWP
Shortage Amount

Supply Quantity

Water Source
Quality

Cost ($/acre-foot)

5B-7
Lavaca Regional Water Planning Area
Potential Management Strategies

Drought Management (Municipal)
Edna, Ganado, Hallettsville, Moulton, Shiner, Yoakum, EI Campo, Wharton County WCID 1
None

Strategy assumes entity would follow drought contingency plans and reduce demands.
Potential water savings:

Edna — 33 ac-ft/yr

Ganado — 47 ac-ft/yr

Hallettsville — 46 ac-ft/yr

Moulton — 34 ac-ft/yr

Shiner — 46 ac-ft/yr

Yoakum — 15 ac-ft/yr

El Campo — 95 ac-ft/yr

Wharton County WCID 1 — 32 ac-ft/yr

Drought Management
No change in treated water quality to end user.

Costs for municipalities were assumed at $100/ac-ft, based on assumed effort for public
outreach and enforcement. No capital costs.

Environmental Impacts

No environmental impacts (all environmental factors) are anticipated from utilities
implementing their Drought Contingency Plans.

Impacts on other Water Resources of the State

None expected.

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

No impacts (zero acres impacted) to agriculture are anticipated.



Strategy
Identified WUG/MWP
Shortage Amount

Supply Quantity

Water Source
Quality
Treatment

Cost ($/acre-foot)

5B-8
Lavaca Regional Water Planning Area
Potential Management Strategies

Municipal Conservation
Hallettsville, Moulton, Shiner, Yoakum, EI Campo, Wharton County WCID 1
None

Online in 2030 — maximum water demand reduction for:
Hallettsville — 124 ac-ft/yr

Moulton — 32 ac-ft/yr

Shiner — 94 ac-ft/yr

Yoakum — 47 ac-ft/yr

El Campo — 309 ac-ft/yr

Wharton County WCID 1 — 10 ac-ft/yr

Conservation

No Change in treated water quality to end user

N/A

Hallettsville ($1,911/ac-ft), Moulton ($2,031/ ac-ft), Shiner ($1,404/ ac-ft), Yoakum ($4,681/
ac-ft), EI Campo ($1,812/ ac-ft), Wharton County WCID 1 ($6,000/ ac-ft). Higher unit costs

represent WUGs where a higher portion of the demand reduction is met with capital cost
measures.

Environmental Impacts

Yield amounts are relatively low, so impacts would be negligible, but any reductions in water
use that is treated by WWTP would reduce return flows to the local creeks. Negligible
impacts expected to cultural resources and wildlife habitat.

Impacts on other Water Resources of the State

None expected.

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

Minimal reduction in municipal groundwater use would have negligible impacts on the
amount of groundwater available for irrigation use.



Strategy

Identified WUG/MWP
Shortage Amount
Supply Quantity
Water Source
Quality

Treatment

Cost ($/acre-foot)

Lavaca Regional Water Planning Area o
Potential Management Strategies
Reuse of municipal effluent
El Campo
None
560 ac-ft/yr (50% of total effluent), online in 2030
Groundwater based municipal wastewater effluent
Increased dissolved solids and bacterial content, plus some beneficial nutrients
Treated (non-potable)
Project Cost is $7,881,000, with a unit cost of $1,368/ac-ft; Calculated based information

from El Campo and assumed transmission distance. Sand filtration system and 5 miles of
12” transmission line were included in costs.

Environmental Impacts

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 demand would
continue to be met, with associated discharges to the watercourses of agricultural return
flows.

It is assumed the pipeline construction would have negligible impacts on cultural resources
and wildlife habitat, but coordination with the Texas Historical Commission will need to occur
and proper environmental field studies will need to be performed before construction begins.

Impacts on other Water Resources of the State

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.

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

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, including zero
agricultural acres impacted.
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Lavaca Regional Water Planning Area
Potential Management Strategies

Strategy Conservation for Manufacturing
Identified WUG/MWP Manufacturing in Jackson, Lavaca, and Wharton counties
Shortage Amount None
Supply Quantity Manufacturing, Jackson County — 1,101 ac-ft/yr, online in 2030

Manufacturing, Lavaca County — 63 ac-ft/yr, online in 2030

Manufacturing, Wharton County — 3 ac-ft/yr, online in 2030

Water Source Conservation

Quality Negligible changes in treated water quality. Decreased water quality if landscape irrigation
changes from potable to non-potable as an implemented measure.

Cost ($/acre-foot) Negligible
Environmental Impacts
Zero impacts to environmental factors, including cultural resources and wildlife habitat, are

expected.

Impacts on other Water Resources of the State
No impacts to other water resources in the State are expected.

Impacts on Threats to Agriculture and other Natural Resources of the State
Agricultural and natural resource impacts are expected to be negligible.

Other Impacts N/A



Strategy

Identified WUG/MWP
Shortage Amount
Supply Quantity
Water Source
Quality

Treatment

Cost ($/acre-foot)

Lavaca Regional Water Planning Area .
Potential Management Strategies
Alternative Strategy: Expand Use of the Gulf Coast Aquifer — Wharton County
Wharton County Irrigation (Lavaca Basin)
Wharton County Irrigation, Lavaca Basin — 8,067 ac-ft
8,067 ac-ft/yr
Gulf Coast Aquifer
No Change
Raw
$66/ac-ft. Calculated as the additional pumping cost for estimated additional drawdown

using the TWDB Costing Tool. This cost would only be assessed when needed. It is further
assumed that 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. If increased use continues over a long period of
time, there is a potential for land subsidence with attendant environmental effects. There are
zero anticipated impacts to cultural resources.

Impacts on other Water Resources of the State

The Gulf Coast Aquifer underlying Wharton County has sufficient 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 8,067 ac-ft/yr. Additionally, wildlife habitats benefit from sustained return
flows in drought.



Strategy
Identified WUG/MWP

Shortage Amount

Supply Quantity
Water Source
Quality
Treatment

Cost ($/acre-foot)

5B-12
Lavaca Regional Water Planning Area
Potential Water Management Strategies
LNRA Lake Texana Dredging
LNRA

Potential existing and future customers of LNRA within Region P (unallocated supply for
future needs)

390 ac-ft/yr (2040) — 1,210 ac-ft/yr (2070), online in 2040

Lake Texana (tributaries: Brushy Creek, Navidad River, Mustang Creek)

Strategy may elevate suspended solids levels in Lake Texana due to sediment disturbance.
Raw water

$2,988/ac-ft

Environmental Impacts

Conventional dredging methods elevate turbidity and can lower dissolved oxygen levels and
overall water quality. This strategy could have direct negative impacts on aquatic
ecosystems in Lake Texana. This project should have zero impacts to cultural resources.

Impacts on other Water Resources of the State

No impacts to water resources are anticipated as a result of implementing this strategy.

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

Other Impacts

This strategy may provide benefit to agricultural users by providing an alternative soil
amendment product. Otherwise, this project should have zero impacts to agricultural
acreage.

This strategy provides a flood control benefit by providing an additional 19,128 ac-ft of flood
water retention for the contributing watershed.



Strategy
Identified WUG/MWP

Shortage Amount

Supply Quantity

Water Source
Quality
Treatment

Cost ($/acre-foot)

5B-13
Lavaca Regional Water Planning Area
Potential Management Strategies

LNRA Aquifer Storage and Recovery
LNRA

Potential existing and future customers of LNRA within Region P and possibly neighboring
Region L.

8,665 ac-ft/yr, online in 2040. Project yield based on available excess flows from Lavaca
River, averaged over period of record, while meeting the TCEQ environmental flow
standards. ASR modeling assumes Lavaca Off-Channel Reservoir strategy has already
been implemented.

Lavaca River
No change in treated water quality to end user
Treated going into aquifer, not treated in recovery

Project cost is $260,074,000, with unit cost of $3,066/ac-ft. Facility costs were developed
using the current version of the TWDB Costing tool. Facilities would include a 50 MGD raw
water intake and pump station on the Lavaca River, 11 — 1,000 gpm wells for injection and
recovery, a 20 MGD water treatment plant to treat the water before injection, two 20 MG raw
water storage tanks to reduce need for peaking-sized treatment plant, and associated
pipelines and appurtenances to pump water from the Lavaca River and deliver to the ASR
site, and then return the recovered water to the LNRA system.

Environmental Impacts

Permitting would be required for ASR and diversion. New TCEQ environmental flow
standards are met, but up to 25,000 ac-ft/yr that would normally reach the bay would be
diverted for storage. Flows may ultimately be returned to river after use. When dissolved
oxygen is present in the water introduced to an aquifer, a chain of oxygen reduction
reactions results in selective leaching and/or mineral dissolution, releasing metals such as
arsenic.

It is assumed the pipeline construction would have negligible impacts on cultural resources
and wildlife habitat, but coordination with the Texas Historical Commission will need to occur
and proper environmental field studies will need to be performed before construction begins.

Impacts on other Water Resources of the State

Study needed to determine any potential impacts to local groundwater. Treatment of water
prior to injection should prevent water quality issues.

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

The proposed ASR project should have a negligible impact on local agricultural activities.
Siting of the project may remove approximately 130 acres of agricultural land from
production, depending on actual location, but would have negligible influence given the large
quantity of agricultural land in the area. See Chapter 1 for list of rare, threatened, and
endangered species in the region.



Lavaca Regional Water Planning Area e
Potential Management Strategies
Strategy Drought Management (Manufacturing)
Identified WUG/MWP Manufacturing in Jackson County
Shortage Amount None
Supply Quantity Colorado-Lavaca Basin — 1,063 ac-ft/yr, online in 2020

Lavaca Basin — 15 ac-ft/yr, online in 2020
Lavaca-Guadalupe Basin — 18 ac-ft/yr, online in 2020

Water Source Drought Management
Quality No change in treated water quality to end user.
Cost ($/acre-foot) $22,133/ac-ft, to reflect dollar impact on economy due to reduced water based on data in the

2019 TWDB Socioeconomic Impacts of Projected Water Shortages.

Environmental Impacts
Zero environmental impacts (all environmental factors) anticipated.

Impacts on other Water Resources of the State
None expected.

Impacts on Threats to Agriculture and other Natural Resources of the State
Zero agricultural impacts anticipated.
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Lavaca Region WUG Needs and Recommended Water Management Strategies

5C-1

Recommended Water Management Strategies
(ac-ftlyr)
Water Management Strate Region of SCIIE Source
WUG Name County River Basin g vy 9 County 2020 2030 2040 2050 2060 2070
Name Source Name
Name
Shortage/Surplus 8,067) (8,067)] (8,067) (8,067)) (8,067) (8,067)
Conservation (On-Farm, including
IRRIGATION WHARTON LAVACA land-leveling, multipe inlets, well 9,496 9,496 9,496 9,496 9,496 9,496
meters, and irrigation pipeline)
IRRIGATION WHARTON LAVACA Conservation (Tail Water Recovery) 5,733 5,733 5,733 5,733 5,733 5,733
Remaining Surplus/Shortage 7,162 7,162 7,162 7,162 7,162 7,162
Lavaca Regional Water Planning Group October 2020



Recommended Water Management Strategy Summary Table

5C-2

Water Supply Volume (ac-ft/yr)
Estimated Annual
Total Capital |Average Unit Cost
Region ID Recommended Water Management Strategy Costs (S) (S/ac-ft/yr) 2020 2030 2040 2050 2060 2070
P P1 [Municipal Conservation $8,317,000 $1,404 - $6,000 0 223 345 475 542 600
P P2 [Reuse of Municipal Effluent - El Campo $3,272,000 $1,368 0 560 560 560 560 560
P P3 |[Irrigation Conservation - On-farm Conservation| $7,239,000 S54 9,496 9,496 9,496 9,496 9,496 9,496
P P4 |lrrigation Conservation - Tail water Recovery $19,092,000 S442 5,733 5,733 5,733 5,733 5,733 5,733
P P5 [Lavaca River Off-Channel Reservoir $331,200,000 $794 0 23,500 30,000 30,000 30,000 30,000
P P6 |Drought Management - Municipalities SO $100 343 343 340 341 344 348
P P7 [LNRA Desalination $49,883,000 $1,311 0 0 6,452 6,452 6,452 6,452
P P8 |Conservation for Manufacturing $130,169,000 $1,641 14,163 14,163 14,163 14,163 14,163 14,163
Lavaca Regional Water Planning Group October 2020



Alternative Water Management Strategy Summary Table

5C-3

Water Supply Volume (ac-ft/yr)
Estimated Annual
Total Capital |Average Unit Cost
Region ID Alternative Water Management Strategy Costs (S) (S/ac-ft/yr) 2020 2030 2040 2050 2060 2070
P PA1 [LNRA Aquifer Storage and Recovery $260,074,000 $3,066 0 0 8,665 8,665 8,665 8,665
P PA2 ([Lake Texana Dredging $51,377,000 $2,988 0 0 390 663 937 1,210
P PA3 [Drought Management - Manufacturing S0 $4,570 1,096 1,096 1,096 1,096 1,096 1,096
Irrigation Conservation - Alternate Wetting
P PA4 |and Drying S0 S0 633 633 633 633 633 633
Expand Use of the Gulf Coast Aquifer -
> PA5 |Wharton County SO S66 8,067 8,067 8,067 8,067 8,067 8,067

Lavaca Regional Water Planning Group

October 2020
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Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
Wharton County Irrigation - On-Farm Conservation

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

Item for Facilities
Integration, Relocations, & Other $6,358,000
TOTAL COST OF FACILITIES $6,358,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (10% for pipes & 10% for all other facilities) $636,000
Interest During Construction (4% for 1 years with a 1% ROI) $245.000
TOTAL COST OF PROJECT $7,239,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $509,000
Operation and Maintenance
Intakes and Pump Stations (2.5% of Cost of Facilities) $0
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (0 kW-hr @ 0.09 $/kW-hr) $0
Purchase of Water ( acft/yr @ $/acft) $0
TOTAL ANNUAL COST $509,000
Available Project Yield (acft/yr) 9,496
Annual Cost of Water ($ per acft), based on PF=1 $54
Annual Cost of Water After Debt Service ($ per acft), based on PF=1 $0
Annual Cost of Water ($ per 1,000 gallons), based on PF=1 $0.16
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=1 $0.00

Note: One or more cost element has been calculated externally

Jaime Burke/Alicia Smiley

8/12/2019
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Cost Estimate Summary
Water Supply Project Option
September 2018 Prices

Irrigation - Wharton County, Lavaca Basin - Tail Water Recovery

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

Item for Facilities
Integration, Relocations, & Other $16,769,000
TOTAL COST OF FACILITIES $16,769,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (10% for pipes & 10% for all other facilities) $1,677,000
Interest During Construction (4% for 1 years with a 1% ROI) $646,000
TOTAL COST OF PROJECT $19,092,000
ANNUAL COST
Debt Service (3.5 percent, 10 years) $2,296,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $168,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $0
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (893854 kW-hr @ 0.08 $/kW-hr) $72,000
Purchase of Water ( acft/yr @ $/acft) $0
TOTAL ANNUAL COST $2,536,000
Available Project Yield (acft/yr) 5,733
Annual Cost of Water ($ per acft), based on PF=1 $442
Annual Cost of Water After Debt Service ($ per acft), based on PF=1 $42
Annual Cost of Water ($ per 1,000 gallons), based on PF=1 $1.36
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=1 $0.13

Note: One or more cost element has been calculated externally

Alicia Smiley/Jaime Burke

7/1/2019
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Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
LNRA - LNRA Lavaca Off-Channel Reservoir Phase 1

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

ltem for Facilities
Primary Pump Station $20,700,000
Transmission Pipeline $9,670,000
TOTAL COST OF FACILITIES $30,370,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities) $10,146,000
Environmental & Archaeology Studies and Mitigation $83,000
Land Acquisition and Surveying (14 acres) $63,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $1,119,000
TOTAL COST OF PROJECT $41,781,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $2,940,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $97,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $517,000
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (7132124 kW-hr @ 0.08 $/kW-hr) $571,000
Purchase of Water ( acft/yr @ $/acft) $0
TOTAL ANNUAL COST $4,125,000
Available Project Yield (acft/yr) 23,500
Annual Cost of Water ($ per acft), based on PF=2 $176
Annual Cost of Water After Debt Service ($ per acft), based on PF=2 $50
Annual Cost of Water ($ per 1,000 gallons), based on PF=2 $0.54
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=2 $0.15
Note: One or more cost element has been calculated externally
Kiera Brown 12/11/2019
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Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
LNRA - LNRA Lavaca Off-Channel Reservoir Phase 2

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

Item for Facilities
Dam and Reservoir (Conservation Pool 50000 acft, 2500 acres) $154,795,000
Transmission Pipeline $38,680,000
Integration, Relocations, & Other $6,627,000

TOTAL COST OF FACILITIES

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and

$200,102,000

Contingencies (30% for pipes & 35% for all other facilities) $68,102,000
Environmental & Archaeology Studies and Mitigation $3,523,000
Land Acquisition and Surveying (2541 acres) $10,488,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $7.762,000
TOTAL COST OF PROJECT $289,977,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $4,550,000
Reservoir Debt Service (3.5 percent, 40 years) $10,551,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $453,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $0
Dam and Reservoir (1.5% of Cost of Facilities) $2,322,000
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (8232580 kW-hr @ 0.08 $/kW-hr) $659,000
Purchase of Water ( acft/yr @ $/acft) $0
TOTAL ANNUAL COST $18,535,000
Available Project Yield (acft/yr) 30,000
Annual Cost of Water ($ per acft), based on PF=2 $618
Annual Cost of Water After Debt Service ($ per acft), based on PF=2 $114
Annual Cost of Water ($ per 1,000 gallons), based on PF=2 $1.90
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=2 $0.35
Note: One or more cost element has been calculated externally
Kiera Brown 1/10/2020

5D-4



Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
Lavaca-Navidad River Authority - LNRA Desalination

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

ltem for Facilities
Intake Pump Stations (8.6 MGD) $7,671,000
Transmission Pipeline (24 in dia.) $2,044,000
Well Fields (Wells, Pumps, and Piping) $4,175,000
Storage Tanks (Other Than at Booster Pump Stations) $1,297,000
Water Treatment Plant (5.8 MGD) $20,363,000
TOTAL COST OF FACILITIES $35,550,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities) $12,340,000
Environmental & Archaeology Studies and Mitigation $367,000
Land Acquisition and Surveying (54 acres) $290,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $1,336,000
TOTAL COST OF PROJECT $49,883,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $3,510,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $75,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $192,000
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $4,073,000
Advanced Water Treatment Facility $0
Pumping Energy Costs (7625589 kW-hr @ 0.08 $/kW-hr) $610,000
Purchase of Water (6452 acft/yr @ 0 $/acft) $0
TOTAL ANNUAL COST $8,460,000
Available Project Yield (acft/yr) 6,452
Annual Cost of Water ($ per acft), based on PF=2 $1,311
Annual Cost of Water After Debt Service ($ per acft), based on PF=2 $767
Annual Cost of Water ($ per 1,000 gallons), based on PF=2 $4.02
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=2 $2.35

KB

7/19/2019

5D-5



5D-6

Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
El Campo - Conservation
Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018
Estimated Costs
Item for Facilities
Conservation (Leaking Pipe/Meter Replacement) $2,748,000
TOTAL COST OF FACILITIES $2,748,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities) $824,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $99.,000
TOTAL COST OF PROJECT $3,671,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $258,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (10% of Cost of Facilities) $275,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $0
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (0 kW-hr @ 0.08 $/kW-hr) $0
Non-Capital Costs (106 acft/yr @ $250/acft) $27,000
TOTAL ANNUAL COST $560,000
Available Project Yield (acft/yr) 309
Annual Cost of Water ($ per acft), based on PF=1 $1,812
Annual Cost of Water After Debt Service ($ per acft), based on PF=1 $890
Annual Cost of Water ($ per 1,000 gallons), based on PF=1 $5.56
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=1 $2.73
Alicia Smiley/Jaime Burke 7/25/2019
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Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
Hallettsville - Conservation
Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018
Estimated Costs
Item for Facilities
Conservation (Leaking Pipe/Meter Replacement) $1,124,000
TOTAL COST OF FACILITIES $1,124,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities) $337,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $41,000
TOTAL COST OF PROJECT $1,502,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $106,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (10% of Cost of Facilities) $112,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $0
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (0 kW-hr @ 0.08 $/kW-hr) $0
Non-Capital Costs (75 acftlyr @ $250/acft) $19,000
TOTAL ANNUAL COST $237,000
Available Project Yield (acft/yr) 124
Annual Cost of Water ($ per acft), based on PF=1 $1,911
Annual Cost of Water After Debt Service ($ per acft), based on PF=1 $903
Annual Cost of Water ($ per 1,000 gallons), based on PF=1 $5.86
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=1 $2.77
Alicia Smiley/Jaime Burke 7/25/2019




Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
Moulton - Conservation

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

Item for Facilities
Conservation (Leaking Pipe/Meter Replacement) $307,000
TOTAL COST OF FACILITIES $307,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities) $92,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $11,000
TOTAL COST OF PROJECT $410,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $29,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (10% of Cost of Facilities) $31,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $0
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (0 kW-hr @ 0.08 $/kW-hr) $0
Non-Capital Costs (18 acft/yr @ $250/acft) $5,000
TOTAL ANNUAL COST $65,000
Available Project Yield (acft/yr) 32
Annual Cost of Water ($ per acft), based on PF=1 $2,031
Annual Cost of Water After Debt Service ($ per acft), based on PF=1 $969
Annual Cost of Water ($ per 1,000 gallons), based on PF=1 $6.23
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=1 $2.97

Alicia Smiley/Jaime Burke

7/25/2019




Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
Shiner - Conservation

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

Item for Facilities
Conservation (Leaking Pipe/Meter Replacement) $606,000
TOTAL COST OF FACILITIES $606,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities) $182,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $22,000
TOTAL COST OF PROJECT $810,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $57,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (10% of Cost of Facilities) $61,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $0
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (0 kW-hr @ 0.08 $/kW-hr) $0
Non-Capital Costs (57 acft/yr @ $250/acft) $14,000
TOTAL ANNUAL COST $132,000
Available Project Yield (acft/yr) 94
Annual Cost of Water ($ per acft), based on PF=1 $1,404
Annual Cost of Water After Debt Service ($ per acft), based on PF=1 $649
Annual Cost of Water ($ per 1,000 gallons), based on PF=1 $4.31
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=1 $1.99

Alicia Smiley/Jaime Burke

7/25/2019
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Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
Wharton County WCID 1 - Conservation

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

Item for Facilities
Conservation (Leaking Pipe/Meter Replacement) $306,000
TOTAL COST OF FACILITIES $306,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities) $92,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $11,000
TOTAL COST OF PROJECT $409,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $29,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (10% of Cost of Facilities) $31,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $0
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (0 kW-hr @ 0.08 $/kW-hr) $0
Non-Capital Costs (0 acft/yr @ $250/acft) $0
TOTAL ANNUAL COST $60,000
Available Project Yield (acft/yr) 10
Annual Cost of Water ($ per acft), based on PF=1 $6,000
Annual Cost of Water After Debt Service ($ per acft), based on PF=1 $3,100
Annual Cost of Water ($ per 1,000 gallons), based on PF=1 $18.41
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=1 $9.51
Alicia Smiley/Jaime Burke 7/25/2019




Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
Yoakum - Conservation

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

Item for Facilities
Conservation (Leaking Pipe/Meter Replacement) $1,134,000
TOTAL COST OF FACILITIES $1,134,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities) $340,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $41,000
TOTAL COST OF PROJECT $1,515,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $107,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (10% of Cost of Facilities) $113,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $0
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (0 kW-hr @ 0.08 $/kW-hr) $0
Purchase of Water (acftlyr @ $/acft) $0
TOTAL ANNUAL COST $220,000
Available Project Yield (acft/yr) 47
Annual Cost of Water ($ per acft), based on PF=1 $4,681
Annual Cost of Water After Debt Service ($ per acft), based on PF=1 $2,404
Annual Cost of Water ($ per 1,000 gallons), based on PF=1 $14.36
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=1 $7.38
Alicia Smiley/Jaime Burke 7/25/2019
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Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
El Campo - Water Reuse

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

Item for Facilities
Primary Pump Station (1 MGD) $3,216,000
Transmission Pipeline (12 in dia.,5 miles) $2,038,000
Water Treatment Plant $363,000
TOTAL COST OF FACILITIES $5,617,000

Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and

Contingencies (30% for pipes & 35% for all other facilities) $1,864,000
Environmental & Archaeology Studies and Mitigation $125,000
Land Acquisition and Surveying (7 acres) $8,000
Interest During Construction (4% for 1 years with a 1% ROI) $267,000
TOTAL COST OF PROJECT $7,881,000

ANNUAL COST

Debt Service (5.5 percent, 20 years) $659,000
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities) $20,000
Intakes and Pump Stations (2.5% of Cost of Facilities) $80,000
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (75153 kW-hr @ 0.09 $/kW-hr) $7,000
Purchase of Water (acft/yr @ $/acft) $0
TOTAL ANNUAL COST $766,000
Available Project Yield (acft/yr) 560
Annual Cost of Water ($ per acft), based on PF=2 $1,368
Annual Cost of Water After Debt Service ($ per acft), based on PF=2 $191
Annual Cost of Water ($ per 1,000 gallons), based on PF=2 $4.20
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=2 $0.59

Note: One or more cost element has been calculated externally
Jaime Burke/Alicia Smiley 5/14/2019
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Cost Estimate Summary
Water Supply Project Option
September 2018 Prices

Irrigation - Wharton County, Lavaca Basin - Expand use of Groundwater

Cost based on ENR CCI 11170.28 for September 2018 and

a PPI of 202.4 for September 2018

Estimated Costs

Item for Facilities
ANNUAL COST
Operation and Maintenance
Intakes and Pump Stations (2.5% of Cost of Facilities) $0
Dam and Reservoir (1.5% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (6666777 kW-hr @ 0.08 $/kW-hr) $533,000
Purchase of Water (acftlyr @ $/acft) $0
TOTAL ANNUAL COST $533,000
Available Project Yield (acft/yr) 8,067
Annual Cost of Water ($ per acft), based on PF=2 $66
Annual Cost of Water After Debt Service ($ per acft), based on PF=2 $66
Annual Cost of Water ($ per 1,000 gallons), based on PF=2 $0.20
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=2 $0.20

JB

7/29/2019




Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
LNRA - Lake Texana Dredging

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

ltem for Facilities
Integration, Relocations, & Other $50,001,000
TOTAL COST OF FACILITIES $50,001,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $1,376,000
TOTAL COST OF PROJECT $51,377,000
ANNUAL COST
Debt Service (3.5 percent, 20 years) $3,615,000
Operation and Maintenance
Intakes and Pump Stations (0% of Cost of Facilities) $0
Dam and Reservoir (0% of Cost of Facilities) $0
Water Treatment Plant $0
Advanced Water Treatment Facility $0
Pumping Energy Costs (0 kW-hr @ 0 $/kW-hr) $0
Purchase of Water (acft/yr @ $/acft) $0
TOTAL ANNUAL COST $3,615,000
Available Project Yield (acft/yr) 1,210
Annual Cost of Water ($ per acft), based on PF=1 $2,988
Annual Cost of Water After Debt Service ($ per acft), based on PF=1 $0
Annual Cost of Water ($ per 1,000 gallons), based on PF=1 $9.17
Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=1 $0.00

Note: One or more cost element has been calculated externally

KB

7/22/2019




5D-15

Cost Estimate Summary
Water Supply Project Option
September 2018 Prices
LNRA - LNRA Aquifer Storage and Recovery

Cost based on ENR CCI 11170.28 for September 2018 and
a PPI of 202.4 for September 2018

Estimated Costs

ltem for Facilities
Intake Pump Stations (50.2 MGD) $37,474,000
Transmission Pipeline (54 in dia.) $38,442,000
Well Fields (Wells, Pumps, and Piping) $13,208,000
Storage Tanks (Other Than at Booster Pump Stations) $22,903,000
Water Treatment Plant (20 MGD) $75,428,000
TOTAL COST OF FACILITIES $187,455,000
Engineering and Feasibility Studies, Legal Assistance, Financing, Bond Counsel, and
Contingencies (30% for pipes & 35% for all other facilities) $63,687,000
Environmental & Archaeology Studies and Mitigation $1,057,000
Land Acquisition and Surveying (170 acres) $914,000
Interest During Construction (3% for 1 years with a 0.5% ROI) $6,961,000

TOTAL COST OF PROJECT

ANNUAL COST
Debt Service (3.5 percent, 20 years)
Operation and Maintenance
Pipeline, Wells, and Storage Tanks (1% of Cost of Facilities)
Intakes and Pump Stations (2.5% of Cost of Facilities)
Dam and Reservoir (1.5% of Cost of Facilities)
Water Treatment Plant
Advanced Water Treatment Facility
Pumping Energy Costs (16316874 kW-hr @ 0.08 $/kW-hr)
Purchase of Water (10974 acft/yr @ 0 $/acft)
TOTAL ANNUAL COST

Available Project Yield (acft/yr)

Annual Cost of Water ($ per acft), based on PF=2.25

Annual Cost of Water After Debt Service ($ per acft), based on PF=2.25

Annual Cost of Water ($ per 1,000 gallons), based on PF=2.25

Annual Cost of Water After Debt Service ($ per 1,000 gallons), based on PF=2.25

$260,074,000

$18,299,000

$746,000
$937,000

$0
$5,280,000
$0
$1,305,000
$0
$26,567,000

8,665
$3,066
$954
$9.41
$2.93

KB

11/15/2019




Municipal Conservation Costing Tool Backup Data

Region P Gallons per Capita per Day (GPCD) Projections

Conservation

Conservation Demand Reduction (AFY)

Advanced Metering Infrastructure

County WUG Name Basin (Z:BPOPE(:(’:; 5 Smart Meters | Project Yield AMI Z;:It“tles
2020 2030 2040 2050 2060 2070 140) 2020 2030 2040 2050 2060 2070 Installed by 2070 (5% (Assuming
2070 Demand) $150/SM)
JACKSON COUNTY-OTHER, JACKSON COLORADO-LAVACA 94 89 86 85 84 84 No - - - -
JACKSON COUNTY-OTHER, JACKSON LAVACA 94 89 86 85 84 84 No - - - _
JACKSON COUNTY-OTHER, JACKSON LAVACA-GUADALUPE 94 89 86 85 84 84 No - - - - -
JACKSON EDNA LAVACA 136 132 129 127 127 127 No - - - - _
JACKSON GANADO LAVACA 102 98 95 93 93 93 No - - - - - - - _
LAVACA COUNTY-OTHER, LAVACA GUADALUPE 115 111 107 105 105 105 No - - - - |- - - _
LAVACA COUNTY-OTHER, LAVACA LAVACA 115 111 107 105 105 105 No - - - - |- - - -
LAVACA COUNTY-OTHER, LAVACA LAVACA-GUADALUPE 115 111 107 105 105 105 No - - - - |- - - _
LAVACA HALLETTSVILLE LAVACA 203 199 195 193 193 193 Yes - 31 - 50 |- 73 98 |- 124 940 31 S 141,000
LAVACA MOULTON LAVACA 183 179 175 174 173 173 Yes - 9 - 13 |- 20 26 |- 32 291 8 S 43,700
LAVACA SHINER LAVACA 211 206 203 201 201 201 Yes - 24 38 |- 56 75 |- 94 685 23 S 102,700
LAVACA YOAKUM LAVACA 159 155 151 149 149 149 Yes - 32 47 |- 39 38 |- 38 1234 31 S 185,050
WHARTON COUNTY-OTHER, WHARTON COLORADO 118 113 110 109 109 109 No - B - - -
WHARTON COUNTY-OTHER, WHARTON COLORADO-LAVACA 118 113 110 109 109 109 No - - - - _
WHARTON COUNTY-OTHER, WHARTON LAVACA 118 113 110 109 109 109 No - - - - - -
WHARTON EL CAMPO TOTAL 169 165 161 160 159 159 Yes - 117 - 190 283 302 309 4728 127 S 709,150
WHARTON WHARTON COUNTY WCID 1 LAVACA 153 148 145 143 143 143 Yes - 10 - 7 |- 4 4 |- 4 444 11 S 66,550
AMI Assumptions: 3 people per household; 100% of household will install smart meters by 2070; Installation of smart meters saves ~ 5% of demand. - - -
Leak Detection and Repair - Municipal Conservation
Project Yield Max Total Capital | Percent WUG | Actual Smart Savings from | Savings from Non-Capital |Total Facilities
County WUG Name Basin Pipe Replaced | LDR Facilities ) ) ) AMI Facilities | Actual Pipe | LDR Facilities Capital Non-Capital
2070 (3% X Conservation | Yield 2070 Capital Meters Costs Cost
Demand) (Miles) Cost Reduction (AMI + LDR) | Implemented Installed Cost Replaced Cost Improve- Improve- ($250/ac-ft)
ments ments

JACKSON COUNTY-OTHER, JACKSON COLORADO-LAVACA - - - B - - - - - - - - -
JACKSON COUNTY-OTHER, JACKSON LAVACA - - - - - - _ - _ - - _ _
JACKSON COUNTY-OTHER, JACKSON LAVACA-GUADALUPE o B - - - - - - - - - - -
JACKSON EDNA LAVACA - - - - - - _ - _ - - _ _
JACKSON GANADO LAVACA - - - - - - - - - - - - - -
LAVACA COUNTY-OTHER, LAVACA GUADALUPE - - - - - - - _ - _ - - _ _
LAVACA COUNTY-OTHER, LAVACA LAVACA o B - - - - - - - - - - - -
LAVACA COUNTY-OTHER, LAVACA LAVACA-GUADALUPE - - - - - - - _ - _ - - _ _
LAVACA HALLETTSVILLE LAVACA 18 4.1 S 983,224 |- 124 49 100% 940 S 141,000 4.1 S 983,224 49 75| S 18,750 $ 1,124,224
LAVACA MOULTON LAVACA 5 1.1 S 263,792 |- 32 14 100% 291 S 43,700 1.1 S 263,792 14 18[ S 4,500| $ 307,492
LAVACA SHINER LAVACA 14 2.1 S 503,603 |- 94 37 100% 685 S 102,700 2.1 S 503,603 37 57| $ 14,250| $ 606,303
LAVACA YOAKUM LAVACA 19 4.2 S 1,007,421 |- 47 49 95% 1173 S 175,917 4.0 S 957,702 47 o] $ S 1,133,652
WHARTON COUNTY-OTHER, WHARTON COLORADO - - - B - - _ - - - - - -
WHARTON COUNTY-OTHER, WHARTON COLORADO-LAVACA - - - - - - _ - _ - - _ _
WHARTON COUNTY-OTHER, WHARTON LAVACA o - - B - - - - - - - - -
WHARTON EL CAMPO TOTAL 76 8.5 S 2,038,391 309 203 100% 4728 S 709,150 8.5 S 2,038,391 203 106| $ 26,500| $ 2,747,541
WHARTON WHARTON COUNTY WCID 1 LAVACA 6 1.9 S 455,640 |- 10 17 59% 260 S 39,055 1.1 S 267,395 10 o] $ S 306,395

LDR Assumptions: Assumes 3% of 2030 demand is reduced by replacement of 10% of the pipe. 80% of the replaced pipeline is 8”, 20% is 12".
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Region P Water User Group (WUG) Second-Tier Identified Water Needs

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

WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)

2020 2030 2040 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
JACKSON COUNTY - 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
JACKSON COUNTY - LAVACA-GUADALUPE 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 COUNTY - GUADALUPE BASIN
COUNTY-OTHER 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
LAVACA COUNTY - 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 COUNTY - LAVACA-GUADALUPE BASIN
COUNTY-OTHER 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
WHARTON COUNTY - COLORADO BASIN
EL CAMPO* 0 0 0 0 0 0
COUNTY-OTHER* 0 0 0 0 0 0
WHARTON COUNTY - 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

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Water User Group (WUG) Second-Tier Identified Water Needs

WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)
200 | 200 | 2000 | 2050 | 2000 | 2070

WHARTON COUNTY - COLORADO-LAVACA BASIN

IRRIGATION* 0| 0| 0| 0| 0| 0
WHARTON COUNTY - LAVACA BASIN

EL CAMPO* 0 0 0 0 0 0
WHARTON COUNTY WCID 1 0 0 0 0 0 0
COUNTY-OTHER* 0 0 0 0 0 0
MINING* 0 0 0 0 0 0
STEAM ELECTRIC POWER* 0 0 0 0 0 0
LIVESTOCK* 0 0 0 0 0 0
IRRIGATION* 0 0 0 0 0 0

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Water User Group (WUG) Second-Tier Identified Water Needs Summary

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

NEEDS (ACRE-FEET PER YEAR)
WUG CATEGORY 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
STEAM ELECTRIC POWER 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
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Region P Water User Group (WUG) Unmet Needs

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.

WUG UNMET NEEDS (ACRE-FEET PER YEAR)
2020 2030 2040 2050 2060 2070

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Water User Group (WUG) Unmet Needs Summary

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.

NEEDS (ACRE-FEET PER YEAR)

WUG CATEGORY 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
STEAM ELECTRIC POWER 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
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Region P Recommended Water User Group (WUG) Water Management Strategies (WMS)

WATER MANAGEMENT STRATEGY SUPPLY
(ACRE-FEET PER YEAR)

WMS UNIT | UNIT
WUG ENTITY NAME [SPONSOR WMS NAME SOURCE NAME COST | COST 2020 2030 2040 2050 2060 2070
REGION 2020 | 2070

DROUGHT MANAGEMENT -

EDNA P MUNICIPAL DEMAND REDUCTION $100 $100 33 33 33 33 33 33

EL CAMPO* P DROUGHT MANAGEMENT - DEMAND REDUCTION $100 $100 86 88 89 91 93 95
MUNICIPAL
MUNICIPAL

*

EL CAMPO P CONSERVATION DEMAND REDUCTION N/A $1812 0 117 190 283 301 308

GANADO P DROUGHT MANAGEMENT - DEMAND REDUCTION $100 $100 47 47 47 47 47 47
MUNICIPAL

HALLETTSVILLE P DROUGHT MANAGEMENT - DEMAND REDUCTION $100 $100 48 47 46 46 46 46
MUNICIPAL
MUNICIPAL

HALLETTSVILLE P CONSERVATION DEMAND REDUCTION N/A $1911 0 31 50 73 98 124

IRRIGATION, IRRIGATION

WHARTON* P CONSERVATION DEMAND REDUCTION $200 $200 15,229 15,229 15,229 15,229 15,229 15,229

MANUFACTURING, CONSERVATION FOR

JACKSON P MANUFACTURING DEMAND REDUCTION N/A $0 0 1,101 1,101 1,101 1,101 1,101

MANUFACTURING, CONSERVATION FOR

LAVACA P MANUFACTURING DEMAND REDUCTION N/A S0 0 63 63 63 63 63

MANUFACTURING, CONSERVATION FOR

WHARTON* P MANUFACTURING DEMAND REDUCTION N/A S0 0 3 3 3 3 3
DROUGHT MANAGEMENT -

MOULTON P MUNICIPAL DEMAND REDUCTION $100 $100 36 35 34 34 34 34
MUNICIPAL

MOULTON P CONSERVATION DEMAND REDUCTION N/A $2031 0 9 13 20 26 32
DROUGHT MANAGEMENT -

SHINER P MUNICIPAL DEMAND REDUCTION $100 $100 49 48 47 46 46 46
MUNICIPAL

SHINER P CONSERVATION DEMAND REDUCTION N/A $1404 0 24 38 56 75 94

WHARTON COUNTY DROUGHT MANAGEMENT -

WCID 1 P MUNICIPAL DEMAND REDUCTION $100 $100 28 29 29 30 31 32

WHARTON COUNTY MUNICIPAL

WCID 1 P CONSERVATION DEMAND REDUCTION N/A $6000 0 10 7 4 4 4
DROUGHT MANAGEMENT -

*

YOAKUM P MUNICIPAL DEMAND REDUCTION $100 $100 16 16 16 15 15 15

MUNICIPAL
*
YOAKUM P CONSERVATION DEMAND REDUCTION N/A $4681 0 32 47 39 38 38
REGION P RECOMMENDED WMS SUPPLY TOTAL| 15,572 | 16,962 | 17,082 | 17,213 | 17,283 | 17,344 ‘

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Recommended Projects Associated with Water Management Strategies

SPONSOR | ONLINE
SPONSOR NAME PROJECT NAME PROJECT DESCRIPTION CAPITAL COST
IS Wwp? DECADE

DATA GATHERING/MONITORING TECHNOLOGY;
CONSERVATION - MUNICIPAL (DOES NOT INCLUDE

EL CAMPO YES 2030 MUNICIPAL CONSERVATION - EL CAMPO METER REPLACEMENT OR WATER LOSS); WATER $3,671,000
LOSS CONTROL
CONVEYANCE/TRANSMISSION PIPELINE; PUMP

EL CAMPO YES 2030 REUSE STATION; WATER TREATMENT PLANT EXPANSION 57,881,000
DATA GATHERING/MONITORING TECHNOLOGY;
CONSERVATION - MUNICIPAL (DOES NOT INCLUDE

HALLETTSVILLE YES 2030 MUNICIPAL CONSERVATION - HALLETTSVILLE METER REPLACEMENT OR WATER LOSS); WATER $1,502,000
LOSS CONTROL

IRRIGATION, WHARTON YES 2020 IRRIGATION CONSERVATION - ON FARM CONSERVATION - AGRICULTURAL $7,239,000
CONVEYANCE/TRANSMISSION PIPELINE; PUMP

IRRIGATION, WHARTON YES 2020 IRRIGATION CONSERVATION - TAILWATER RECOVERY STATION: RESERVOIR CONSTRUCTION $19,092,000

LAVACA NAVIDAD CONVEYANCE/TRANSMISSION PIPELINE; NEW

RIVER AUTHORITY YES 2030 LAVACA OFF-CHANNEL RESERVOIR - PHASE 1 SURFACE WATER INTAKE; DIVERSION AND CONTROL $41,781,000
STRUCTURE; PUMP STATION

LAVACA NAVIDAD CONVEYANCE/TRANSMISSION PIPELINE; PUMP

RIVER AUTHORITY YES 2040 LAVACA OFF-CHANNEL RESERVOIR - PHASE 2 STATION: RESERVOIR CONSTRUCTION $289,977,000
CONVEYANCE/TRANSMISSION PIPELINE; MULTIPLE

LAVACA NAVIDAD WELLS/WELL FIELD; NEW SURFACE WATER INTAKE;

RIVER AUTHORITY YES 2040 LNRA DESALINATION NEW WATER RIGHT/PERMIT NO IBT; NEW WATER $49,900,000
TREATMENT PLANT; PUMP STATION; STORAGE
TANK
DATA GATHERING/MONITORING TECHNOLOGY;
CONSERVATION - MUNICIPAL (DOES NOT INCLUDE

MOULTON YES 2030 MUNICIPAL CONSERVATION - MOULTON METER REPLACEMENT OR WATER LOSS); WATER $410,000
LOSS CONTROL
DATA GATHERING/MONITORING TECHNOLOGY;
CONSERVATION - MUNICIPAL (DOES NOT INCLUDE

SHINER YES 2030 MUNICIPAL CONSERVATION - SHINER METER REPLACEMENT OR WATER LOSS); WATER $810,000
LOSS CONTROL
CONSERVATION - MUNICIPAL (DOES NOT INCLUDE

WHARTON COUNTY METER REPLACEMENT OR WATER LOSS); DATA

WCID 1 YES 2030 MUNICIPAL CONSERVATION - WHARTON COUNTY WCID 1 GATHERING/MONITORING TECHNOLOGY: WATER $409,000
LOSS CONTROL
DATA GATHERING/MONITORING TECHNOLOGY;

YOAKUM YES 2020 MUNICIPAL CONSERVATION - YOAKUM CONSERVATION - MUNICIPAL (DOES NOT INCLUDE $85,984

METER REPLACEMENT OR WATER LOSS); WATER
LOSS CONTROL

REGION P RECOMMENDED CAPITAL COST TOTAL

$422,757,984
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Region P Alternative Water User Group (WUG) Water Management Strategies (WMS)

WATER MANAGEMENT STRATEGY SUPPLY

(ACRE-FEET PER YEAR)

WMS UNIT | UNIT
WUG ENTITY NAME |SPONSOR WMS NAME SOURCE NAME COST | COST 2020 2030 2040 2050 2060 2070
REGION 2020 | 2070
P | GULF COAST AQUIFER
IRRIGATION, WHARTON* P EXPAND USE OF SYSTEM | WHARTON $66 $66 8,067 8,067 8,067 8,067 8,067 8,067
GROUNDWATER
COUNTY
IRRIGATION
*
IRRIGATION, WHARTON P CONSERVATION DEMAND REDUCTION S0 S0 633 633 633 633 633 633
DROUGHT
Jl\iéESU(;ﬁCTURING, P MANAGEMENT - DEMAND REDUCTION $4570 | $4570 1,096 1,096 1,096 1,096 1,096 1,096
MANUFACTURING
REGION P ALTERNATIVE WMS SUPPLY TOTAL | 9,796 | 9,796 | 9,796 | 9,796 | 9,796 | 9,796

*A single asterisk next to a WUG's name denotes that the WUG is split by two or more planning regions.
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Region P Alternative Projects Associated with Water Management Strategies

SPONSOR | ONLINE
SPONSOR NAME PROJECT NAME PROJECT DESCRIPTION CAPITAL COST
IS WwWp? DECADE
CONVEYANCE/TRANSMISSION PIPELINE; DIVERSION
LAVACA NAVIDAD AND CONTROL STRUCTURE; INJECTION WELL;
RIVER AUTHORITY YES 2040 AQUIFER STORAGE AND RECOVERY MULTIPLE WELLS/WELL FIELD; NEW WATER $260,074,000
RIGHT/PERMIT NO IBT; NEW WATER TREATMENT
PLANT; PUMP STATION; STORAGE TANK
LAVACA NAVIDAD YES 2040 LAKE TEXANA DREDGING DREDGE TO RECOVER CAPACITY

RIVER AUTHORITY

$51,377,000

REGION P ALTERNATIVE CAPITAL COST TOTAL

$311,451,000
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Region P Water User Group (WUG) Management Supply Factor

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. If a WUG is split by more than
one planning region, the whole WUG's management supply factor will show up in each of its planning region's management supply factor reports.

WUG MANAGEMENT SUPPLY FACTOR
WUG NAME 2020 2030 2040 2050 2060 2070
COUNTY-OTHER, JACKSON 1.4 1.4 15 1.5 1.5 15
COUNTY-OTHER, LAVACA 13 1.3 1.4 1.4 1.4 1.4
COUNTY-OTHER, WHARTON* 13 1.3 1.2 1.2 11 11
EDNA 1.5 1.5 15 1.5 1.5 15
EL CAMPO* 11 1.2 1.2 1.2 1.2 1.2
GANADO 1.6 1.6 1.7 1.7 1.7 1.7
HALLETTSVILLE 1.4 1.5 15 1.6 1.6 1.7
IRRIGATION, JACKSON 1.0 1.0 1.0 1.0 1.0 1.0
IRRIGATION, LAVACA 1.0 1.0 1.0 1.0 1.0 1.0
IRRIGATION, WHARTON* 1.0 1.0 1.0 1.0 11 11
LIVESTOCK, JACKSON 1.0 1.0 1.0 1.0 1.0 1.0
LIVESTOCK, LAVACA 1.0 1.0 1.0 1.0 1.0 1.0
LIVESTOCK, WHARTON* 11 11 11 11 11 11
MANUFACTURING, JACKSON 1.0 11 11 11 11 11
MANUFACTURING, LAVACA 11 11 11 11 11 11
MANUFACTURING, WHARTON* 11 1.0 1.0 1.0 1.0 1.0
MINING, JACKSON 1.0 1.0 13 1.8 2.8 3.8
MINING, LAVACA 1.0 1.4 1.8 2.6 4.7 8.6
MINING, WHARTON* 1.0 1.0 13 1.8 2.8 4.4
MOULTON 1.5 1.6 1.6 1.7 1.7 1.8
SHINER 1.4 1.5 1.6 1.6 1.6 1.7
STEAM ELECTRIC POWER, WHARTON* 1.0 1.0 1.0 1.0 1.0 1.0
WHARTON COUNTY WCID 1 13 1.3 1.3 1.2 1.2 1.2
YOAKUM* 1.2 1.3 13 13 1.3 1.4

*A single asterisk next to a WUG's name denotes that the WUG is split by more than one planning region.
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Region P Recommended Water Management Strategy (WMS) Supply
Associated with a New or Amended Inter-Basin Transfer (IBT) Permit

IBT WMS supply is the portion of the total WMS benefitting WUGs that will require a new or amended IBT permit that is not considered exempt under the Texas
Water Code § 11.085.

IBT WMS SUPPLY
(ACRE-FEET PER YEAR)

RECIPIENT
WMS NAME SOURCE BASIN WUG BASIN 2020 2030 2040 2050 2060 2070
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Region P Water User Groups (WUGs)
Recommended Water Management Strategy (WMS) Supply Associated with a
New or Amended Inter-Basin Transfer (IBT) Permit and Total Recommended Conservation WMS Supply

IBT WMS supply is the portion of the total WMS benefitting the WUG basin split listed that will require a new or amended IBT permit that is not considered
exempt under the Texas Water Code § 11.085. Total conservation supply represents all conservation WMS volumes recommended within the WUG's region-basin
geographic split.

BENEFITTING WMS SUPPLY (ACRE-FEET PER YEAR)
WUG NAME | BASIN WMS SOURCE ORIGIN BASIN | WMS NAME 2020 | 2030 | 2040 | 2050 | 2060 | 2070




TWDB: Recommended WMS Supplies Unallocated to WUGs Page 1 of 1

Region P Sponsored Recommended Water Management Strategy (WMS) Supplies

Unallocated* to Water User Groups (WUG)
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UNALLOCATED STRATEGY SUPPLY (ACRE-FEET PER YEAR)
WMS NAME WMS SPONSOR SOURCE NAME 2020 2030 2040 2050 2060 2070
DIRECT REUSE - EL CAMPO EL CAMPO ;EIUL;IERECT NON-POTABLE 560 560 560 560 560
LAVACA NAVIDAD RIVER | P | LAVACA RIVER OFF-
LAVACA OFF-CHANNEL RESERVOIR - PHASE 1 AUTHORITY CHANNEL LAKE/RESERVOIR 23,500 0 0 0 0
LAVACA NAVIDAD RIVER | P | LAVACA RIVER OFF-
LAVACA OFF-CHANNEL RESERVOIR - PHASE 2 AUTHORITY CHANNEL LAKE/RESERVOIR 0 30,000 30,000 30,000 30,000
P | GULF COAST AQUIFER
LNRA DESALINATION - BRACKISH GROUNDWATER ;ﬁ\ﬁ_‘?R:\_I:(VIDAD RIVER SYSTEM FRESH/BRACKISH | 0 4,800 4,800 4,800 4,800
JACKSON COUNTY
LAVACA NAVIDAD RIVER | P | NAVIDAD RIVER TIDAL
LNRA DESALINATION - BRACKISH SURFACE WATER AUTHORITY FRESH/BRACKISH 0 1,652 1,652 1,652 1,652
TOTAL UNALLOCATED STRATEGY SUPPLIES 24,060 37,012 37,012 37,012 37,012

* Strategy supplies created through the WMS that have not been assigned to a WUG will be allocated to the entity responsible for the water through an ‘unassigned
water volumes’ entity. Only strategy supplies associated with an 'unassigned water volume' entity are shown in this report, and may not represent all strategy

supplies associated with the listed WMS.
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STRATEGY SUPPLY (ACRE-FEET PER YEAR)
WMS TYPE * 2020 2030 2040 2050 2060 2070

DROUGHT MANAGEMENT 343 343 341 342 345 348
IRRIGATION CONSERVATION 15,229 15,229 15,229 15,229 15,229 15,229
MUNICIPAL CONSERVATION 0 223 345 475 542 600
OTHER CONSERVATION 0 1,167 1,167 1,167 1,167 1,167
GROUNDWATER WELLS & OTHER 0 0 0 0 0 0
NEW MAJOR RESERVOIR 0 0 0 0 0 0
SEAWATER DESALINATION 0 0 0 0 0 0
AQUIFER STORAGE & RECOVERY 0 0 0 0 0 0
CONJUNCTIVE USE 0 0 0 0 0 0
OTHER STRATEGIES 0 0 0 0 0 0
INDIRECT REUSE 0 0 0 0 0 0
OTHER DIRECT REUSE 0 0 0 0 0 0
DIRECT POTABLE REUSE 0 0 0 0 0 0
OTHER SURFACE WATER 0 0 0 0 0 0
GROUNDWATER DESALINATION 0 0 0 0 0 0

TOTAL STRATEGY SUPPLIES 15,572 16,962 17,082 17,213 17,283 17,344

* WMS type descriptions can be found on the interactive state water plan website at http://texasstatewaterplan.org/ using the 'View data for' drop-down menus to
navigate to a specific WMS Type page. The data used to create each WMS type value is available in Appendix 3 of the Guidelines for Regional Water Planning Data

Deliverable (Exhibit D) document at http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/contract_docs/ExhibitD.pdf.



http://texasstatewaterplan.org/
http://texasstatewaterplan.org/
http://texasstatewaterplan.org/
http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/contract_docs/ExhibitD.pdf
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Region P Water User Group (WUG)
Recommended Water Management Strategy (WMS) Supplies by Source Type

STRATEGY SUPPLY (ACRE-FEET PER YEAR)

SOURCE SUBTYPE* 2020 2030 2040 2050 2060 2070
AQUIFER STORAGE & RECOVERY 0 0 0 0 0 0
GROUNDWATER 0 0 0 0 0 0
GROUNDWATER TOTAL STRATEGY SUPPLIES 0 0 0 0 0 0
DIRECT NON-POTABLE REUSE 0 0 0 0 0 0
DIRECT POTABLE REUSE 0 0 0 0 0 0
INDIRECT NON-POTABLE REUSE 0 0 0 0 0 0
INDIRECT POTABLE REUSE 0 0 0 0 0 0
REUSE TOTAL STRATEGY SUPPLIES 0 0 0 0 0 0
ATMOSPHERE 0 0 0 0 0 0
GULF OF MEXICO 0 0 0 0 0 0
LIVESTOCK LOCAL SUPPLY 0 0 0 0 0 0
OTHER LOCAL SUPPLY 0 0 0 0 0 0
RAINWATER HARVESTING 0 0 0 0 0 0
RESERVOIR 0 0 0 0 0 0
RESERVOIR SYSTEM 0 0 0 0 0 0
RUN-OF-RIVER 0 0 0 0 0 0
SURFACE WATER TOTAL STRATEGY SUPPLIES 0 0 0 0 0 0
REGION P TOTAL STRATEGY SUPPLIES 0 0 0 0 0 0

* A full list of source subtype definitions can be found in section 3 of the Guidelines for Regional Water Planning Data Deliverable (Exhibit D) document at
http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/contract_docs/ExhibitD.pdf.


http://www.twdb.texas.gov/waterplanning/rwp/planningdocu/2021/doc/current_docs/contract_docs/ExhibitD.pdf
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Major Water Providers are entities of particular significance to a region's water supply as defined by the Regional Water Planning Group (RWPG), and may be a
Water User Group (WUG) entity, Wholesale Water Provider (WWP) entity , or both (WUG/WWP).

Retail denotes WUG projected demands and existing water supplies used by the WUG. Wholesale denotes a WWP or WUG/WWP selling water to another entity.

LAVACA NAVIDAD RIVER AUTHORITY - WWP WATER VOLUMES (ACRE-FEET PER YEAR)
DATA DESCRIPTION 2020 2030 2040 2050 2060 2070
PROJECTED WHOLESALE CONTRACT DEMANDS 73,850 73,850 73,850 73,850 73,850 73,850
TOTAL PROJECTED WHOLESALE CONTRACT AND RETAIL DEMANDS 73,850 73,850 73,850 73,850 73,850 73,850
SURFACE WATER SALES TO WHOLESALE CUSTOMERS 73,850 73,850 73,850 73,850 73,850 73,850
TOTAL WHOLESALE AND RETAIL SALES TO CUSTOMERS 73,850 73,850 73,850 73,850 73,850 73,850
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Region P Major Water Provider (MWP) Water Management Strategy (WMS) Summary

MWPs are entities of significance to a region's water supply as defined by the Regional Water Planning Group (RWPG) and may be a Water User Group (WUG)
entity, Wholesale Water Provider (WWP) entity, or both (WUG/WWP)."MWP Retail Customers’ denotes recommended WMS supply used by the WUG. ‘Transfers
Related to Wholesale Customers’ denotes a WWP or WUG/WWP selling or transferring recommended WMS supply to another entity. Supply associated with the
MWP’s wholesale transfers will only display if it is listed as the main seller in the State Water Planning database, even if multiple sellers are involved with the sale o
water to WUGSs. Unallocated water volumes represent MWP recommended WMS supply not currently allocated to a customer of the MWP.“Total MWP Related
WMS Supply’ will display if the MWP’s WMS is related to more than one WMS supply type (retail, wholesale, and/or unallocated). Associated WMS Projects are
listed when the MWP is one of the project's sponsors. Report contains draft data and is subject to change.

LAVACA NAVIDAD RIVER AUTHORITY | LAVACA OFF-CHANNEL RESERVOIR

DATA DESCRIPTION

WATER VOLUMES (ACRE-FEET PER YEAR)

2020

2030

2040

2050

2060

2070

RELATED UNALLOCATED WMS WATER VOLUMES

23,500

30,000

30,000

30,000

30,000

WMS RELATED MWP SPONSORED PROJECTS

PROJECT DESCRIPTION

LAVACA OFF-CHANNEL RESERVOIR - PHASE 1

CONVEYANCE/TRANSMISSION PIPELINE; NEW SURFACE WATER INTAKE; DIVERSION AND
CONTROL STRUCTURE; PUMP STATION

LAVACA OFF-CHANNEL RESERVOIR - PHASE 2

CONVEYANCE/TRANSMISSION PIPELINE; PUMP STATION; RESERVOIR CONSTRUCTION

LAVACA NAVIDAD RIVER AUTHORITY | LNRA DESALINATION

DATA DESCRIPTION

WATER VOLUMES (ACRE-FEET PER YEAR)

2020

2030

2040

2050

2060

2070

RELATED UNALLOCATED WMS WATER VOLUMES

6,452

6,452

6,452

6,452

WMS RELATED MWP SPONSORED PROJECTS

PROJECT DESCRIPTION

LNRA DESALINATION

CONVEYANCE/TRANSMISSION PIPELINE; MULTIPLE WELLS/WELL FIELD; NEW SURFACE WATEF
INTAKE; NEW WATER RIGHT/PERMIT NO IBT; NEW WATER TREATMENT PLANT; PUMP STATIOI

STORAGE TANK
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Chapter 6 — Impacts of the Regional
Water Plan

6.1 Scope of Work

The overall project scope consists of preparing a regional water supply plan for the Lavaca Regional
Water Planning Group (LRWPG), representing all of Lavaca and Jackson Counties as well as the
Precinct 3 and El Campo portions of Wharton County. LRWPG is one of 16 state water supply planning
groups defined by TWDB. Regional Water Plans (RWP) prepared by each Regional Water Planning
Group (RWPG) will be combined into a comprehensive state water plan.

This activity is part of a consensus-based planning effort to include local concerns in the statewide
water supply planning process. This chapter presents the results of Task 6 of the Project Scope, which
addresses:

e Evaluation of the estimated cumulative impacts of the RWP, for example on groundwater
levels, spring discharges, bay and estuary inflows, and instream flows.
¢ Description of the impacts of the RWP regarding:

o Agricultural resources;

o Other water resources of the State including other water management strategies and
groundwater and surface water interrelationships;

o Threats to agricultural and natural resources;

o Third-party social and economic impacts resulting from voluntary redistributions of
water including analysis of third-party impacts of moving water from rural and
agricultural areas;

o Major impacts of recommended water management strategies on key parameters of
water quality, and;

o Effects on navigation.

e Summarization of the identified water needs that remain unmet by the RWP and the
socioeconomic impacts of not meeting the identified water needs.

6.2 Cumulative Impacts of the Regional Water Plan

The cumulative impacts of the recommended water management strategies are discussed in this
section. Overall, the recommended strategies keep the groundwater levels at a sustainable level and
have no impact on spring flows. Instream flows and bay and estuary inflows are slightly reduced during
times of drought as a result of drought management, conservation, and reuse strategies being
implemented.

The cumulative impacts to the Lavaca Bay from the recommended strategies are shown in the following
tables. Specifically, the Lavaca Off-Channel Reservoir and LNRA Desalination strategies were
modeled. Because the locations of the two strategies are downstream of all of the instream flow
measurement points, only the impacts to Lavaca Bay were evaluated.

Impacts to Lavaca Bay are evaluated by looking at four different inflow level conditions for three
separate periods of the year. The first period is Spring, which includes three consecutive months
starting in any month from January to May. The second period is Fall, which includes three consecutive
months starting in any month from August to October. The third period is the Intervening Six Months
that counts the months not used for the Spring and Fall periods. Table 6-1 shows the target inflow goals
in acre-feet for Subsistence, Base Dry, Base Average, and Base Wet conditions, and the associated
target frequency goals.
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Table 6-1 Lavaca Bay Freshwater Inflow Targets (acre-feet)

INFLOW LEVEL STUDY TARGET SPRING FALL INTERVENING
FREQUENCY (3 MONTH TOTAL) | (3 MONTH TOTAL) (6 MONTH TOTAL)

SUBSISTENCE 96% 13,500 9,600 6,900

BASE DRY 82% 55,080 39,168 28,152

BASE AVG 46% 127,980 91,080 65,412

BASE WET 28% 223,650 158,976 114,264

Table 6-2 shows how often the SB3 environmental flow standards are met for both the unmodified base
TCEQ model (no strategies) and a model with the water management strategies included. The last
column shows the impact the strategies have on the frequency with which the environmental flow
standards are met.

Table 6-2 SB3 Environmental Flow Standard Frequency Attainment

SPRING ONSET FLOW CRITERIA MET (3 CONSECUTIVE MONTHS BEGINNING JAN-MAY)

CRITERIA TARGET TCEQ BASE MODEL STRATEGY MODEL | DIFFERENCE]
(AC-FT) #YEARS % #YEARS % %
SUBSISTENCE 13,500 52 91% 52 91% 0.0%
BASE DRY 55,080 49 86% 49 86% 0.0%
BASE AVG 127,980 43 75% 42 74% -1.8%
BASE WET 223,650 33 58% 32 56% -1.8%

FALL ONSET FLOW CRITERIA MET (3 CONSECUTIVE MONTHS BEGINING AUG-OCT)

CRITERIA TARGET TCEQ BASE MODEL STRATEGY MODEL | DIFFERENCE
(AC-FT) #YEARS % #YEARS % %
SUBSISTENCE 9,600 49 86% 49 86% 0.0%
BASE DRY 39,168 41 72% 42 74% 1.8%
BASE AVG 91,080 28 49% 28 49% 0.0%
BASE WET 158,976 24 42% 24 42% 0.0%

INTERVENING SIX MONTHS FLOW CRITERIA MET

CRITERIA TARGET TCEQ BASE MODEL STRATEGY MODEL | DIFFERENCE|
(AC-FT) #YEARS % #YEARS % %
SUBSISTENCE 6,900 53 93% 53 93% 0.0%
BASE DRY 28,152 48 84% 48 84% 0.0%
BASE AVG 65,412 36 63% 36 63% 0.0%
BASE WET 114,264 29 51% 27 47% -3.5%

Note: Intervening Six Months includes the remaining Spring Onset and Fall Onset months that are not used
for the 3 consecutive month calculation.

The two tables above show that the recommended strategies cause a small reduction in the number of
times the flow targets are met under Base Average and Base Wet conditions (Springtime Onset and
Intervening Six Months), although the frequency goals as shown in Table 6-1 continue to be met for
those conditions. The recommended strategies show a small positive impact to the number of times
the flow targets are met under Base Dry conditions (Fall Onset). There are no impacts to Subsistence
conditions.

6.3 Impacts of Water Management Strategies on Agricultural
Resources, Water Resources, and Natural Resources

The LRWPG balanced meeting water needs with good stewardship of the water, agricultural, and
natural resources within the Region. However, the LRWPG recognized the importance of
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recommending water management strategies that were of a realistic cost to Irrigation, the major water
user in the region, and the category expected to experience all potential water shortages.

The general categories of the strategies examined include: Drought Management, Conservation, Off-
Channel Reservoir, Expanded Aquifer Use, Effluent Reuse, Groundwater and Surface Water
Desalination, Aquifer Storage and Recovery, and Dredging. Not all of these strategies were
recommended in the plan. The effects of the recommended water management strategies on specific
resources are discussed in further detail within this Section.

6.3.1 Agricultural

The Lavaca Regional Water Planning Area (LRWPA) currently has nearly 97,000 acres of irrigated
agricultural land that requires a projected 175,636 ac-ft/yr of water for irrigation under Drought-of-
Record (DOR) conditions. This demand is expected to remain relatively constant through 2070. The
maijority of this water is used for growing rice and represents the greatest water demand in the area.
Due to the strong dependency of rice production on water supplies, Irrigation demand will be the most
significant driver of water demands for the Region over the next 50 years.

The water management strategies introduced in Chapter 5 of this RWP were created to meet the needs
of all WUGs including agricultural needs. Due to the strong dependency of rice production on water
supplies and the sensitivity of agriculture to increased costs in water, the LRWPG focused on
economical and practical strategies for meeting water demands under DOR conditions.

The water management strategy Expanded Use of the Gulf Coast Aquifer would increase the availability
of water for irrigation purposes, which would reduce the threat to agriculture. This strategy would be
the most favorable for agriculture. However, the Expanded Use of the Gulf Coast Aquifer strategy is
currently not recommended due to Modeled Available Groundwater (MAG) restrictions, but is included
as an Alternative strategy in the RWP.

The water management strategies recommended by the LRWPG to meet irrigation needs are water
Irrigation Conservation (On-farm) and Irrigation Conservation (Tail Water Recovery). On-farm
conservation methods such as land leveling, well meters, conversion of irrigation ditches to pipelines,
and others would reduce demand for irrigation water while supporting agriculture. Tail Water Recovery
from irrigation field return flows may be cost prohibitive to agriculture.

The Lavaca Off-Channel Reservoir and LNRA Desalination strategies would have minimal impacts on
agriculture given that the projects would remove only a small portion of land from agricultural production
relative to the large quantity of agricultural land in the area.

Drought Management and Conservation for municipal water user groups would have very little positive
impact to the amount of water available to meet irrigation needs in Wharton County. Conservation for
Manufacturing would have no impact on agriculture. Reuse by EI Campo could potentially reduce the
return flows that downstream irrigators could use.

6.3.2 Other Water Resources of the State including Groundwater and Surface
Water Interrelationships

Water resources available by basin within the LRWPA are discussed in further detail below. Note that
the surface water basins listed below do not necessarily coincide with groundwater divides but are used
for accounting purposes in the RWP.

6.3.2.1 Colorado River Basin

The Colorado River Basin contains a portion of the Gulf Coast Aquifer that is shared with Region K.
The amount of water available from this source is sufficient to meet the municipal demands of a portion
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of El Campo located in this basin. This basin in Region K is also the source of water for a portion of the
Garwood Irrigation Division in the Lavaca Region, located in Wharton County.

6.3.2.2 Colorado-Lavaca Coastal River Basin

The sustainable yield of the portion of the Gulf Coast Aquifer located in the Colorado-Lavaca River
Basin of Wharton County was found to be sufficient to meet the demands of irrigators under DOR
conditions. During drought conditions, the irrigation return flows from groundwater irrigation will provide
an important resource for stream habitat.

The recommended conservation strategies for Irrigation in this basin would help to extend water
supplies from the Gulf Coast aquifer during times of drought.

The only contracted surface water supply used within the LRWPA is up to 10,627 ac-ft/yr contract from
LNRA for manufacturing use within the Colorado-Lavaca River Basin. This water is supplied from Lake
Texana and represents the only water supply allocated within this basin and the entire region that does
not originate from the Gulf Coast Aquifer.

6.3.2.3 Lavaca River Basin

Groundwater resources were found to be inadequate to meet the demands of irrigation WUGSs in
Wharton County. Expanding the use of the aquifer during times of drought was not recommended as a
strategy in this planning cycle but is included as an alternative strategy in the plan. During drought
conditions, the irrigation return flows from groundwater irrigation will provide an important resource for
stream habitat. During average conditions, the reduced usage of groundwater would allow aquifer
conditions to recover to normal levels.

The recommended conservation strategies for Irrigation in this basin would help to extend water
supplies from the Gulf Coast aquifer during times of drought.

Lake Texana has a firm yield of 79,000 ac-ft/yr in 2020, or 74,500 ac-ft/yr after 4,500 ac-ft/yr of
environmental flows are accounted for. This firm yield decreases to 73,290 ac-ft/yr (after 4,500 ac-ft/yr
of environmental flows) by 2070. Approximately 31,000 ac-ft of this volume continues to be an important
supply for the City of Corpus Christi in the Coastal Bend Region. Contracts to manufacturing users
make up close to an additional 43,000 ac-ft/yr. The manufacturing contracts mentioned above in the
Colorado-Lavaca River Basin are included in these contracts.

The recommended Lavaca Off-Channel Reservoir and LNRA Desalination strategies would increase
the available surface water in the region for use by LNRA customers.

6.3.2.4 Lavaca-Guadalupe Coastal Basin

The Lavaca-Guadalupe Coastal Basin has sufficient water supplies in the Gulf Coast Aquifer to meet
the municipal, agricultural, and industrial demands of the basin.

6.3.2.5 Guadalupe River Basin

A small portion of the Guadalupe River Basin is present within Lavaca County. The minor domestic and
agricultural demands in this basin are met with groundwater supplies from the Gulf Coast Aquifer.

6.3.3 Natural Resources

The water management strategies recommended in this RWP are intended to protect natural resources
while still meeting the projected water needs of the region. The quantitative environmental impacts of
the individual water management strategies discussed in Chapter 5 varied from positive impact to
minimal or no impact to negative impact. A discussion of the individual environmental impacts can be
found in Chapter 5.
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The most common impact for the conservation strategies is reduced stream flow from irrigation return
flows and a possible reduction of habitat of migratory birds. In addition, implementation of some of
these strategies will reduce reliance on groundwater pumping which will alleviate stress on the
groundwater in the area.

The Lavaca Off-Channel Reservoir would capture a portion of pulse flows. While the SB3 environmental
flow requirements are implemented, the LRWPG acknowledges that the reservoir would have some
impact in the pulse flow volume of water reaching the bay. A permitted freshwater release schedule
would provide an opportunity to return water to creeks during times of drought, benefitting wildlife
habitat. Although siting of the project will remove a portion of total agricultural land from production, it
is minimal given the large quantity of agricultural land in the area. In addition, the reservoirs would
provide wildlife habitat.

Effluent Reuse by El Campo would reduce the amount of water being returned to the stream. During
dry times when there is little flow, this strategy would have a greater impact.

LNRA Desalination would require increased permitting and would remove a portion of total agricultural
land in the area, but the groundwater and treated brackish surface water may ultimately make it into
the river and bay as return flows.

6.3.4 Third-party Social and Economic Impacts resulting from Voluntary
Redistributions of Water

The 2021 Lavaca Regional Water Plan has no water management strategies involving voluntary
redistributions of water.

6.3.4.1 Moving Water from Rural and Agricultural Areas

Water demand is generally constant over the planning period with estimated water usage for rural
(livestock) and agricultural representing 89% of the total water used in the LRWPA in 2070.

The potential impacts of moving water from rural and agricultural areas are mainly associated with
socio-economic impacts to these third parties. As noted previously, much of the water demand for
Irrigation in the LRWPA is associated with rice production. While other crops, such as corn, cotton,
milo, and similar row crops can be grown either with or without irrigation, no such option exists for rice.
In addition, the type of land that is suitable for rice is such that it is often difficult for rice producers to
find an alternative crop for those years when the land is being rested from rice production. This results
in more intensive economic pressure, since the production from this land for any other crop is marginal
at best.

In much of the LRWPA, the marginal quality land has already been forced out of rice production
because of economic conditions. It is further noted that for most agricultural commodities, the price is
highly variable. For this reason, the farmers need the flexibility to plant additional acreages during
periods of higher than normal prices to try to recover from years with marginal economics. If the water
needed to produce additional acreage is no longer there because it has been sold to a municipality, the
economics of farming is further impacted.

One additional area of concern from an economic standpoint is the current decline in the infrastructure
to support the rice industry. Further decreases in rice production of even a temporary nature further
threaten the economic picture for the support industries of milling, hauling, etc. Once infrastructure for
milling is taken out of service, it increases the cost of doing business for the remaining producers in the
area.
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6.4 Impacts of Water Management Strategies on Key Parameters
of Water Quality

The potential impacts that water management strategies (WMS) may have on water quality are
discussed in this section, including the identified water quality parameters which are deemed important
to the use of the water resources within the LRWPA.

Under the Clean Water Act, the State of Texas must define designated uses for all major water bodies
and, consequently, the water quality standards that are appropriate for that designated water use.

Key water parameters identified within the LRWPA are:

Bacteria

pH

Dissolved Oxygen (DO)

Total Dissolved Solids (TDS)
Total Suspended Solids (TSS)
Chlorides

Nutrients (nitrogen, phosphorus)
Salinity

The water quality parameters and water management strategies selected by the LRWPG were
evaluated to determine the impacts on water quality as a result of these recommended strategies. This
evaluation used the data available to compare current conditions to future conditions with the
recommended water management strategies in place.

For the LRWPA, the predominant water use is for agricultural purposes, with 89 percent of the water
used for irrigation and livestock watering. As a result of the predominance of agricultural water use, the
Lavaca Region is very price sensitive, and the review of water management strategies tends to focus
heavily on cost. If the price is too high, the strategy will not be implemented because the users will be
unable to afford it.

6.4.1 Water Quality Overview

Water quality records were obtained from the TWDB for wells completed in the Chicot, Evangeline, and
Jasper Aquifers in the LRWPA, as part of previous regional water planning efforts. Records available
from the TWDB include water quality data dating back to the 1930s through 2005, with limited data
available for 2009. Updates for this cycle showed some additional data for 2013 and 2017. Of the key
water parameters identified in the LRWPA, the TWDB includes records for pH, TDS, and chloride for
groundwater. Irrigation, domestic, municipal, manufacturing, and steam-electric supplies are the main
uses for water in the LRWPA.

The most recent TWDB water chemistry results available are from 2017. Data from the TWDB show
that the groundwater in the Lavaca Region continues to be of generally good quality and that the quality
has not changed significantly throughout the years. Recent data indicate TDS levels generally range
from about 300 to 900 mg/L in wells within the Lavaca Region. The principal constituents are generally
bicarbonate with smaller amounts of calcium, sodium, chloride, and sulfate. The chloride values
generally range from about 30 to 350 mg/L in wells sampled in 2017. This range has expanded
somewhat since the last planning cycle. The pH of the water ranges from 6.6 to 7.7 in the samples
taken in 2017.

Analysis of the TWDB water quality data does not indicate substantial areas where the groundwater
quality is changing. There are a few industrial wells located in the very southern part of Jackson County
along SH 35 that have chloride levels that have increased some over the years. The wells are located
near Carancahua Bay where there is a limited thickness of fresh groundwater.
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Comparison of available water quality records for periods of high use in the LRWPA during the 1980s
to the recent 2017 TWDB water quality records do not indicate a significant change in the water quality.
Available data for wells sampled in the 1980s and more recent years have water quality constituents
with mostly similar values with only some minor differences noted. Samples taken from wells in 2017
that are located near wells sampled in the late 1970s through late 1990s also tend to have similar
reported values for the water quality constituents.

Chemical analyses available for wells within the LRWPA portion of Wharton County show TDS that
averaged about 495 mg/L in the period of the early 1980s and averaged about 596 mg/L for samples
collected in 2017. The data shows a small increase in the overall mineralization of the water over this
time period. The Chicot and Evangeline Aquifers provide a prolific water source within most of the
LRWPA, and the Jasper Aquifer provides groundwater in the northern and central parts of Lavaca
County.

6.4.2 Conservation Impacts

While conservation strategies are recommended in this plan for meeting Irrigation needs, it should be
noted that there may be implementation issues. Conservation works well as a strategy for those farms
which are family owned and operated and for as long as matching grants are available through EQIP.
EQIP provides funding for conservation in the rice industry through grants for precision leveling and
multiple inlets as well as canal lining. Additional support to further reduce the out-of-pocket costs to the
farmer is also needed to ensure more widespread implementation of water conserving practices. While
the EQIP grants are helpful, it is still difficult for farmers to justify the expense of the remaining 50
percent matching share. SWIFT funding from the TWDB may be an option for farmers, by providing
low-interest loans for funding conservation measures, although a political subdivision would need to
apply for the funds on their behalf.

It is also noted that much of the region relies upon tenant farmers who have only a year-to-year contract
with a landowner. Typically, tenant farmers are unwilling to put up any money for conservation purposes
since they may not be able to gain the benefit of the improvements beyond the year in which they are
built. In addition, since there is an agricultural shortage and not a municipal shortage in the region,
there is not an incentive for any of the municipalities to pay for on-farm conservation in exchange for
the water saved. Whoever pays for the conservation will have to take less water than the amount of
water saved in order for there to be any additional water for resolving the shortages.

Water conservation, including municipal, industrial, and agricultural, can have a positive impact on
water quality under some conditions but a negative impact during other conditions. Conventional
municipal and industrial wastewater treatment plants are strictly regulated with regard to suspended
solids and oxygen demanding materials. A wastewater treatment plant that provides lower flows with
the same limits on suspended solids and oxygen demanding materials will put fewer pounds of these
materials in the waters of the state. However, these plants face much less regulation on dissolved solids
in the effluent if, in fact, dissolved solids are regulated at all. Municipal and industrial conservation will
likely cause increases in dissolved solids concentrations because the dilution with freshwater is less.
As a result, discharge of more concentrated effluent from a dissolved solids standpoint during dry
weather conditions may have a negative effect on water quality.

Water that is applied to irrigated acreage carries nutrients, sediments, salts, and other pollutants from
the farmland. While it is intuitive that reduced flow could have a positive impact on water quality, it is
possible that the same dissolved solids loadings noted above could also provide a potential negative
impact. In the case of irrigation return flows, however, the discharge of these flows tends to occur during
low streamflow conditions, and the water from this discharge provides additional needed streamflow
for environmental purposes during these times.

A review of the TCEQ Water Availability Model (WAM) for the Lavaca River Basin identified a number
of stream segments that have no streamflow during the driest months of prolonged drought. Since all
of the municipal water, some of the manufacturing water, and 80 percent or more of the irrigation water
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is derived from groundwater, the reduction of the return flows through conservation will have a negative
impact on stream flows during the DOR.

Municipal and manufacturing return flows are returned to the stream throughout the year, except for
the surface water that is sent to water users outside of the region, but they are more or less constant
in both the wetter and drier months depending upon the condition of the individual wastewater collection
systems. The agricultural return flows occur primarily in early spring and then again in July. The July
return flows are particularly important since July is a historically dry month, and the return flows can
often be the only flow moving in a stream reach at that time.

Dry land agriculture would also have a similar effect on stream habitat by denying return flows to stream
segments in the lower basin. The land in the LRWPA is also of such a type that makes it of limited value
for economically producing large volumes of crops other than rice, and the infrastructure in place for
rice production could not be easily converted for other crops.

6.4.3 Impacts of the Recommended Management Strategies

The water quality parameters and water management strategies were evaluated to determine the
impacts on water quality as a result of these recommended strategies. This evaluation used the data
available to compare current conditions to future conditions with management strategies in place. The
recommended management strategies, as described in Chapter 5 and used in this evaluation, are:

Drought Ma