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Appendix 1-A

Species of Special Concern in the ETRWPA

The TPWD has compiled a list of species of special concern in the State of Texas.
Rare species are listed by county in the Rare, Threatened, and Endangered Species

Database, which includes regulatory listing and habitats of each species.

Table 1-A.1 identifies rare, threatened or endangered species in the region by
county and lists federal and state status for each species. Species are grouped by
taxonomic assemblage (i.e., bird, insect, fish, mammal, vascular plant, etc.). Information
on habitats for these species may be found on the TPWD website,

http://tpwd.texas.gov/gis/rtest/.

The key to the federal and state status for threatened and endangered species

follows:
LE, LT Federally Listed Endangered/Threatened
PE, PT Federally Proposed Endangered/Threatened
SAE, SAT Federally Listed Endangered/Threatened by Similarity of
Appearance
C Federal Candidate for Listing; formerly Category 1 Candidate
DL, PDL Federally Delisted/Proposed for Delisting
NL Not Federally Listed
E,T State Listed Endangered/Threatened
NT Not tracked or no longer tracked by the State
“blank” Rare, but with no regulatory listing status
Appendix 1-A-1 Chapter 1-Appendix A
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Appendix 1-B

Water Loss Audits

The TWDB established new requirements requiring water audit reporting for
public utilities that provide potable water. Every five years public utilities must perform
a water audit computing the utility’s most recent annual water loss. Entities with active
financial obligations with the TWDB are required to submit water loss data annually.
This appendix provides Entity-Level Water Loss Audit Data for 2013 as well as a
Statewide Region-Level 2010 Water Loss Audit Data Summary.

Appendix 1-B-1 Chapter 1-Appendix B
(2015.12.01)
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2016 Water Plan
East Texas Region

Appendix 2-A

Correspondence of the ETRWPG Chair to the TWDB

Following is a letter from Kelley Holcomb, Chair of the ETRWPG, to the TWDB,
regarding the 2016 Plan Projected Demands. The letter is dated September 27, 2012, and
contains a letter prepared by Alan Plummer Associates, Inc. presenting revised non-

municipal demand projections with the following attachments:

e Attachment 1 — Summary of Proposed non-Municipal Water Demands

e Attachment 2 — Non-Municipal Water Demands Revisions on Tables
Provided by the Texas Water Development Board

e Attachment 3 — Irrigation Water Demands Evaluation

e Attachment 4 — Rice Irrigation Demand Projections Technical
Memorandum

e Attachment 5 — Meeting Summary of Non-Municipal Water Demands in
Jefferson County

e Attachment 6 — John Martin Correspondence Regarding Manufacturing
and Steam-Electric Demands in Tyler County

e Attachment 7 — Kelley Holcomb Correspondence Regarding Mining

Demands

Appendix 2-A -1 Chapter 2-Appendix A
(2015.12.01)
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¥ EAST TEXAS

Regional Water Planning Group
Region I WPG

September 27, 2012

Ms. Melanie Callahan

Executive Administrator

Texas Water Development Board
1700 North Congress Avenue
Austin, Texas 78701

Re: Transmittal of Recommended Changes to Proposed Non-Municipal Water Demand
Projections for the East Texas Regional Water Planning Area (Region I)

Dear Ms. Callahan:

The Texas Water Development Board (TWDB) has provided proposed non-municipal water
demand projections for the 20 counties included in the East Texas Regional Water Planning Area
(ETRWPA). In addition, the TWDB has invited the East Texas Regional Water Planning Group
(ETRWPG) to submit recommendations for changes to the proposed projections before the
proposed projections are taken to the agency’s board (Board) for adoption. On September 12,
2012, the ETRWPG considered the projections and agreed that changes to some categories of

projections are justified.

Attached is a letter from Mr. Rex H. Hunt, P.E., of Alan Plummer Associates, Inc., Project
Manager for the ETRWPA consultant team. The letter transmits the recommended changes to
the proposed non-municipal water demand projections. In addition, the letter includes back-up
information related to the proposed changes. These recommended changes have been adopted
by the ETRWPG.

Pursuant to the TWDB request, the consultant team will transmit separately, via electronic mail,
an electronic file (Excel spreadsheet) of the changes recommended herein to Mr. Lann Bookout,
TWDB Project Manager for the ETRWPA. The electronic file will include the tables contained

in Attachment 2 of the enclosed recommendations.

Lila Fuller, Administrative Contact
P. O. Box 635030, Nacogdoches, TX 75963-5030
Phone: 936-559-2504 Fax: 936-559-2912



It is understood that additional changes to the mining water demand are being contemplated by
TWDB staff as a result of revisions that are underway to a report on mining demand in the State.
Mining water demand associated particularly with the oil and gas industry is an especially
important issue to the ETRWPG due to significant gas-shale plays located within the region. If
projections are modified for the ETRWPA, as a result of the revised report, the ETRWPG
requests the opportunity to review those changes before projections are formalized by Board

action.

In addition, it is understood that the TWDB staff will evaluate this request and incorporate
changes, as appropriate, prior to submitting the final proposed projections to the Board for
approval. The Board’s approval of the projections will then start a process of formal adoption,
which will include a public comment period wherein the ETRWPG may formally request further

changes to the projections, if desired.

The ETRWPG appreciates the opportunity to submit these recommendations for changes to the
non-municipal water demand projections. Please do not hesitate to contact me if you have any

questions.

Respectfully,

AV
K olcomb, Ch

E exas Regional Water Planning Group
Enclosures

cc: Mr. Lann Bookout, Texas Water Development Board
Ms. Lila Fuller, City of Nacogdoches



ALAN PLUMMER

ASSQCIATESFING:

ROBERT RADAMS, DE, PE

JAMES L.ALTSTAETTER, PE
STEPHEN |. COONAMN. PE
JOHM M. D'ANTOMI, DE, PE
PEGGY W, GLASS, PhD
DAVID A. GUDAL, PE

REX H. HUNT, PE

BETTY L.JORDAN, PE
ELLEN T. McDOMALD, PhD, PE
JOHM R, MINAHAM, PE
TIMOTHY | NOACK, PE
ALAM H. PLUMMER, JR., PE, BCEE
WILLIAM C. RACKLEY, PE
ALAN R TUCKER, PE

6300 LA CALMA

SUITE 400

AUSTIN, TEXAS 78752-3825
PHONE 5124525905

FAX 5124522325
vowwapaienv.com

TBPE Firm Ne. 13

ENVIRONMENTAL
ENGINEERS AND SCIENTISTS

1600-002-01
September 26,2012

Mr. Kelley Holcomb, Chair

East Texas Regional Water Planning Group
c/o City of Nacogdoches

202 E. Pilar Street

Nacogdoches, Texas 75961

Re:  Recommended Revisions to Non-Municipal Water Demands
East Texas Regional Water Planning Area

Dear Chairman Holcomb:

This letter transmits recommendations for modifications of the non-municipal water
demands for the 2016 Regional Water Plan (2016 Plan) for the East Texas Regional
Water Planning Area (ETRWPA). These recommendations were requested by the East
Texas Regional Water Planning Group (ETRWPG) at its meeting on February 1, 2012.
Following is a brief explanation of the non-municipal demands and the recommended
changes. A summary of the recommended changes is provided as Attachment 1 to this
letter. Attachment 2 provides the information in a format requested by the Texas Water
Development Board (TWDB).

NON-MUNICIPAL WATER DEMAND CHANGES

The non-municipal water demands are divided into five categories of use, as follows:

Irrigation
Manufacturing
Steam-Electric
Mining
Livestock

The TWDB provided initial estimates of water demand for each county in the ETRWPA
for each of these categories of use and requested the ETRWPG to consider whether any
changes should be made to the demands. At the February 1 meeting of the ETRWPG,
the consultant team was charged with the task of evaluating the demand projections and
suggesting potential changes to the projections, as appropriate. Several specific areas in
need of evaluation were identified at the meeting, including rice irrigation in coastal
counties in the region, a possible new irrigation need for bio-fuel crops, and poultry
water demands in the region. At the ETRWPG meeting of September 12, 2012,
additional possible changes were discussed, including modifications for mining,
manufacturing, and steam-electric categories in selected counties. Following (Table 1)
is a summary of the proposed changes to non-municipal water demands for the
ETRWPA on a category by category basis. The recommended projections are shown in
red.

® © © @ @

M:\Projects\16001002-01\Doc\Corresp\Non-Muni Demands Ltr to Holcomb 092012\Lir_Chairman_Holcomb(v2)_09-26-12.docx
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Mr, Kelley Holcomb, Chair
Page 3
September 26, 2012

A discussion of all recommendations for non-municipal demands by category is
described below.

Irrigation

The consultant team recommends revisions to irrigation demands for all counties but one
in the ETRWPA. Changes to 16 of the 20 counties in the region are related to recent
historical irrigation demands, while changes to non-municipal demands in three counties
are related to an alternative approach to projections of rice irrigation demands.

The TWDB projections of irrigation demand for the 2017 State Water Plan were based
generally on an assumption of average demand for each county in the region using the
most recent five years of available irrigation data. This average demand was used as the
starting point for the projections. Demand changes over time rose, fell, or remained
constant in accordance with what the previous water plan assumed. The consultant team
has revised this approach by assuming that the starting point would be the maximum
demand of the last five years of data. This approach was used for the following counties
in the ETRWPA:

Anderson Nacogdoches Shelby
Angelina Newton Smith
Cherokee Panola Trinity
Henderson Polk Tyler
Houston Rusk

Jasper San Augustine

The revised approach has had the effect of increasing irrigation demand for the 16
counties. Attachment 3 contains a summary of the irrigation water demand evaluation
for each of the above counties.

For Hardin, Jefferson, and Orange Counties, a different approach was taken. These
counties have significant rice irrigation demands (or have had historically). The
approach taken to project irrigation demands in these counties was detailed in a draft
technical memorandum prepared by the consultant team entitled, Rice Water Demand
Projections Revisions, dated August 21, 2012. This memorandum was presented to the
ETRWPG Technical Committee in August and to the ETRWPG at the September 12
meeting and is included as Attachment 4 to this letter. The revised approach for rice
irrigation demands had the effect of significantly increasing irrigation demand in these
three counties over what the TWDB has proposed.
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The TWDB has not yet indicated whether they agree with the approach proposed in the
draft Rice Water Demand Projections Revisions Technical Memorandum. TWDB staff
indicated that they believe there should be an assumption of no rice irrigation in Orange
County on the belief that there has been no credible report of irrigation within the past
five years.

An additional modification to irrigation demands for Jefferson County has been
developed to account for a new bio-fuels industry that appears to be ready to take off in
the county. Under contract to oil and gas industry companies, farmers in Jefferson
County are beginning to raise “energy cane,” which is a crop with a high capacity for
producing bio-fuels. It has been estimated that approximately 26,000 acre-feet per year
(affyr) of irrigation will be needed for this crop in Jefferson County by 2020. This
assumption has been carried forward for each decade in the planning period.
Attachment 5 contains a copy of a summary of a meeting with representatives of the
farming industry, oil and gas industry, the TWDB, and the ETRWPG, in which bio-fuels
crop irrigation demands were addressed.

Sabine County irrigation projections have been assumed in previous water plans to be
zero throughout the planning horizon. Likewise, the TWDB projected irrigation demand
for Sabine County to remain at zero throughout the planning horizon. There is no
historical information that irrigated agriculture is occurring in the county. Therefore, it
is recommended that Sabine County continue to reflect no irrigation demand.

Table 1 and Figure 1 in Attachment 1 provide the recommended irrigation demands for
each county in the ETRWPA.

Manufacturing

Changes to the TWDB’s proposed manufacturing water demand numbers are
recommended only for Tyler County. John Martin of the Southeast Texas Groundwater
Conservation District and representing Groundwater Management Area 14 on the
ETRWPG, has reported that a new wood pellet manufacturing facility is under
construction in the City of Woodville and has received authorization from the Southeast
Texas Groundwater Conservation District to withdraw 430 af/yr of groundwater for use
in the process. Attachment 6 contains an email from Mr. Martin regarding
manufacturing and steam-electric demands in Tyler County. In addition, Mr. Martin has
requested additional documentation regarding this demand from the manufacturer. He
expects this demand to be in place prior to 2020. Therefore, this demand has been added
to the Tyler County manufacturing demand projections for 2020 and is assumed to
remain constant through 2070.

Table 2 and Figure 2 in Attachment 1 provide the recommended manufacturing demands
for each county in the ETRWPA.

Steam Electric

Changes to the TWDB’s proposed steam eleciric water demand numbers are only
recommended for Tyler County. John Martin has reported that a biomass electric
generating facility is under construction in the City of Woodville and is expected to have
a demand of 1,029 af/yr. He expects this demand to be in place prior to 2020 (see
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Attachment 6). Mr. Martin has requested additional documentation regarding steam
electric demand from the power generating company. Therefore, this demand has been
added to the Tyler County steam electric demand projections.

Table 3 and Figure 3 in Attachment 1 provide the recommended steam electric demands
for each county in the ETRWPA.

Mining

Changes to the TWDB’s proposed mining water demands are not recommended for any
county in the ETRWPA except Nacogdoches, Panola, Rusk, Sabine, San Augustine, and
Shelby Counties. At the September 12 ETRWPA meeting, Leah Adams, General
Manager for the Panola County Groundwater Conservation District and the
representative from GMA 11, reported that the shale gas water demands for Panola
County are approximately 50% above the initial demands provided by the TWDB. In
addition, documentation of mining water projections has been provided for
Nacogdoches, Rusk, Sabine, San Augustine, and Shelby Counties (see Attachment 7).
On the basis of these reports, mining water demand projections have been modified for
six counties in the ETRWPA.

The TWDB is expecting a revision of the Bureau of Economic Geology report on
mining water demands soon. The revised report may make significant changes to the
TWDB’s proposed mining water demand projections. It will be necessary to revisit
these demands at that time.

Table 4 and Figure 4 in Attachment 1 provide the recommended mining demands for
each county in the ETRWPA.

Livestock

Changes to livestock water demands are recommended for the ETRWPA on the basis of
a significant change in the way poultry water demands are determined. The consultant
team, with the support of David Alders from the ETRWPG, have researched water
demands for poultry production and concluded that the water demand projections
provided by the TWDB are inadequate, as they do not account for cooling water
demands for the poultry houses in the region. Cooling water demands appear to increase
the water requirements for poultry by approximately 15 gallons per 1,000 chickens. The
result has been a projected increase in livestock water demand for all counties in the
region. A technical memorandum will be prepared to describe the methodology for the
revisions to the poultry water demands.

Table 5 and Figure 5 in Attachment 1 provide the recommended livestock demands for
each county in the ETRWPA.

NEXT STEPS

Once the ETRWPG has approved the final numbers for its recommended demands, it
will be necessary to transmit the recommended changes to TWDB. At the request of the
ETRWPG, the ETRWPA consultant team will prepare a final transmittal to the TWDB,
which will include the final demand projections in the format provided in Attachment 2.
This will include an electronic submittal of the projections as an excel file.
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We appreciate the opportunity to support the ETRWPG in preparation of the 2016
Regional Water Plan. Please let me know if you need additional information or have
any questions.

Sincerely,

ALAN PLUMMER ASSOCIATES, INC.
TBPE Firm Registration No. F-13

y |
5 T ]
L/ e l, e | )

- — - W — N
J R

Rex H. Hunt, PE
Principal

RHH/tjm
Enclosures
ces Mr. Michael Harbordt, East Texas Regional Water Planning Group

Mr. Lann Bookout, Texas Water Development Board
Ms. Simone Kiel, P.E., Freese and Nichols, Inc.
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Attachment 1
Summary of Proposed Non-Municipal Water Demands



Table 1

Attachment 1
East Texas Regional Water Planning Area
Non-Municipal Water Demand Projections

Irrigation Water Demands

M:\Projects\1600\002-01\Wrk\Revised_Non-Municipal Demands_09202012

Volume (af/yr)

County State Water Plan Year 2020 2030 2040 2050 2060 2070
2012 Plan Projections'” 212 212 212 212 212 NA
Anderson (2017 Plan Projections” 403 403 403 403 403 403
2017 ETRWPG Projections" 462 462 462 462 462 462
2012 Plan Projections 30 30 30 30 30 NA
Angelina 2017 Plan Projections 294 294 294 294 294 294
2017 ETRWPG Projections 481 481 481 481 481 481
2012 Plan Projections 321 321 321 321 321 NA
Cherokee |2017 Plan Projections 294 294 294 294 294 294
2017 ETRWPG Projections 355 355 355 355 355 355
2012 Plan Projections 3,502 3,502 3,502 3,502 3,502 NA
Hardin 2017 Plan Projections 1,349 1,349 1,349 1,349 1,349 1,349
2017 ETRWPG Projections 3,414 3,645 3,804 3,861 3,802 3,712
2012 Plan Projections 10 10 10 10 10 NA
Henderson (2017 Plan Projections 284 284 284 284 284 284
2017 ETRWPG Projections 384 384 384 384 384 384
2012 Plan Projections 3,024 3,343 3,691 4,077 4,503 NA
Houston 2017 Plan Projections 2,333 2,579 2,847 3,145 3,474 3,922
2017 ETRWPG Projections 2,989 3,235 3,503 3,801 4,130 4,578
2012 Plan Projections 0 0 0 0 0 NA
Jasper 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 36 36 36 36 36 36
2012 Plan Projections 140,000( 140,000/ 140,000( 140,000/ 140,000 NA
Jefferson |2017 Plan Projections 82,814 82,814 82,814 82,814 82,814 82,814
2017 ETRWPG Projections 161,952 171,165| 177,490 179,735| 177,394 173,833
2012 Plan Projections 302 302 302 302 302 NA
Nacogdoches |2017 Plan Projections 330 330 330 330 330 330
2017 ETRWPG Projections 400 400 400 400 400 400
2012 Plan Projections 367 367 367 367 367 NA
Newton 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 375 375 375 375 375 375
2012 Plan Projections 2,509 2,509 2,509 2,509 2,509 NA
Orange 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 3,730 3,983 4,156 4,218 4,153 4,056
2012 Plan Projections 0 0 0 0 0 NA
Panola 2017 Plan Projections 31 31 31 31 31 31
2017 ETRWPG Projections 64 64 64 64 64 64
2012 Plan Projections 135 135 135 135 135 NA
Polk 2017 Plan Projections 259 259 259 259 259 259
2017 ETRWPG Projections 428 428 428 428 428 428
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Table 1

Attachment 1
East Texas Regional Water Planning Area
Non-Municipal Water Demand Projections

Irrigation Water Demands

Volume (af/yr)

County State Water Plan Year 2020 2030 2040 2050 2060 2070
2012 Plan Projections 126 126 126 126 126 NA
Rusk 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 100 100 100 100 100 100
2012 Plan Projections 0 0 0 0 0 NA
Sabine 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 225 225 225 225 225 NA
San Augustine |2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 62 62 62 62 62 62
2012 Plan Projections 30 34 37 41 46 NA
Shelby 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 26 26 26 26 26 26
2012 Plan Projections 595 626 657 689 723 NA
Smith 2017 Plan Projections 610 642 674 707 742 783
2017 ETRWPG Projections 1,486 1,518 1,550 1,583 1,618 1,659
2012 Plan Projections 0 0 0 0 0 NA
Trinity 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 500 500 500 500 500 500
2012 Plan Projections 29 29 29 29 29 NA
Tyler 2017 Plan Projections 374 374 374 374 374 374
2017 ETRWPG Projections 675 675 675 675 675 675
2012 Plan Projections 151,417 151,771| 152,153| 152,575 153,040 NA
TOTAL 2017 Plan Projections 89,375 89,653 89,953 90,284 90,648 91,137
2017 ETRWPG Projections 177,919 187,894| 194,851 197,546| 195,445 192,186

2012 Plan Projections are from the 2012 State Water Plan and 2011 Update of the Regional Water Plan in the East Texas

Regional Water Planning Area (ETRWPA) or Region |

22017 Plan Projections are from the 2017 database (DB17) provided by the Texas Water Development Board
) 2017 ETRWPG Projections are those proposed by the East Texas Regional Water Planning Group (ETRWPG)
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Figure 1

Attachment 1

East Texas Regional Water Planning Area

Comparison of Historical Water Demand Estimates and 2012 and 2017 Projections
Irrigation Water Demands
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Figure 1 (continued)

Attachment 1
East Texas Regional Water Planning Area
Comparison of Historical Water Demand Estimates and 2012 and 2017 Projections
Irrigation Water Demands
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Table 2

Attachment 1

East Texas Regional Water Planning Area
Non-Municipal Water Demand Projections

Manufacturing Water Demands

Volume (af/yr)
County State Water Plan Year 2020 2030 2040 2050 2060 2070
2012 Plan Projections"”’ 0 0 0 0 0 NA
Anderson  [2017 Plan Projections™ 30 40 42 44 46 48
2017 ETRWPG Projections™”’ 30 40 42 44 46 48
2012 Plan Projections 23,500 25,980 28,490 30,720 33,100 NA
Angelina 2017 Plan Projections 15,249 16,858 18,487 19,934 21,478 23,142
2017 ETRWPG Projections 15,249 16,858 18,487 19,934 21,478 23,142
2012 Plan Projections 784 839 891 934 1,007 NA
Cherokee 2017 Plan Projections 413 442 469 492 530 571
2017 ETRWPG Projections 413 442 469 492 530 571
2012 Plan Projections 165 182 200 216 233 NA
Hardin 2017 Plan Projections 288 318 349 377 407 439
2017 ETRWPG Projections 288 318 349 377 407 439
2012 Plan Projections 14 16 18 20 22 NA
Henderson |2017 Plan Projections 54 62 70 78 86 95
2017 ETRWPG Projections 54 62 70 78 86 95
2012 Plan Projections 190 209 227 243 263 NA
Houston 2017 Plan Projections 307 338 367 393 425 460
2017 ETRWPG Projections 307 338 367 393 425 460
2012 Plan Projections 67,649 70,162 72,359 74,006 74,069 NA
Jasper 2017 Plan Projections 91,580 94,982 97,956 100,186 100,271| 100,356
2017 ETRWPG Projections 91,580 94,982 97,956 100,186 100,271| 100,356
2012 Plan Projections 423,258 603,321 629,171| 655,034 680,914 NA
Jefferson 2017 Plan Projections 423,258 603,321| 629,171| 655,034| 680,914| 707,817
2017 ETRWPG Projections 423,258 603,321 629,171| 655,034 680,914| 707,817
2012 Plan Projections 2,553 2,786 3,016 3,214 3,468 NA
Nacogdoches (2017 Plan Projections 2,564 2,798 3,029 3,228 3,483 3,758
2017 ETRWPG Projections 2,564 2,798 3,029 3,228 3,483 3,758
2012 Plan Projections 793 899 1,006 1,103 1,196 NA
Newton 2017 Plan Projections 568 644 721 791 858 931
2017 ETRWPG Projections 568 644 721 791 858 931
2012 Plan Projections 64,461 70,439 76,399 81,690 87,641 NA
Orange 2017 Plan Projections 64,461 70,439 76,399 81,690 87,641 94,026
2017 ETRWPG Projections 64,461 70,439 76,399 81,690 87,641 94,026
2012 Plan Projections 1,437 1,500 1,561 1,614 1,720 NA
Panola 2017 Plan Projections 1,393 1,454 1,513 1,564 1,667 1,777
2017 ETRWPG Projections 1,393 1,454 1,513 1,564 1,667 1,777
2012 Plan Projections 725 825 930 1,026 1,110 NA
Polk 2017 Plan Projections 604 687 774 854 924 1,000
2017 ETRWPG Projections 604 687 774 854 924 1,000
Page 5 of 20
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Table 2

Attachment 1

East Texas Regional Water Planning Area
Non-Municipal Water Demand Projections

Manufacturing Water Demands

Volume (af/yr)
County State Water Plan Year 2020 2030 2040 2050 2060 2070
2012 Plan Projections 90 97 103 108 116 NA
Rusk 2017 Plan Projections 317 342 363 381 409 439
2017 ETRWPG Projections 317 342 363 381 409 439
2012 Plan Projections 427 490 554 611 662 NA
Sabine 2017 Plan Projections 467 536 606 668 724 785
2017 ETRWPG Projections 467 536 606 668 724 785
2012 Plan Projections 7 8 9 10 11 NA
San Augustine (2017 Plan Projections 8 9 10 11 12 13
2017 ETRWPG Projections 8 9 10 11 12 13
2012 Plan Projections 1,508 1,637 1,766 1,880 2,019 NA
Shelby 2017 Plan Projections 1,510 1,639 1,768 1,882 2,021 2,170
2017 ETRWPG Projections 1,510 1,639 1,768 1,882 2,021 2,170
2012 Plan Projections 4,297 4,697 5,081 5,407 5,854 NA
Smith 2017 Plan Projections 5,120 5,597 6,055 6,443 6,976 7,553
2017 ETRWPG Projections 5,120 5,597 6,055 6,443 6,976 7,553
2012 Plan Projections 0 0 0 0 0 NA
Trinity 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 46 53 60 66 71 NA
Tyler 2017 Plan Projections 46 53 60 66 71 76
2017 ETRWPG Projections 476 483 490 496 501 506
2012 Plan Projections 591,904| 784,140 821,841 857,902 893,476 NA
TOTAL 2017 Plan Projections 608,237| 800,559| 838,209 874,116| 908,943| 945,456
2017 ETRWPG Projections 608,667| 800,989| 838,639 874,546| 909,373| 945,886

@ 2012 Plan Projections are from the 2012 State Water Plan and 2011 Update of the Regional Water Plan in the East Texas Regional
Water Planning Area (ETRWPA) or Region |

2017 Plan Projections are from the 2017 database (DB17) provided by the Texas Water Development Board

42017 ETRWPG Projections are those proposed by the East Texas Regional Water Planning Group (ETRWPG)
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Attachment 1
East Texas Regional Water Planning Area
Comparison of Historical Water Demand Estimates and 2012 and 2017 Projections
Manufacturing Water Demands
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Table 3

Attachment 1

East Texas Regional Water Planning Area
Non-Municipal Water Demand Projections
Mining Water Demands

Volume (af/yr)
County State Water Plan Year 2020 2030 2040 2050 2060 2070
2012 Plan Projections"’ 557 583 608 633 657 NA
Anderson  [2017 Plan Projections"”’ 70 105 83 58 32 23
2017 ETRWPG Projections™ 70 105 83 58 32 23
2012 Plan Projections 4,017 17 17 17 17 NA
Angelina 2017 Plan Projections 486 585 410 236 63 28
2017 ETRWPG Projections 486 585 410 236 63 28
2012 Plan Projections 1,597 99 101 103 105 NA
Cherokee 2017 Plan Projections 295 304 203 104 15 15
2017 ETRWPG Projections 295 304 203 104 15 15
2012 Plan Projections 8,648 9,219 9,788 10,361 10,798 NA
Hardin 2017 Plan Projections 12 12 12 12 12 12
2017 ETRWPG Projections 12 12 12 12 12 12
2012 Plan Projections 14 14 14 14 14 NA
Henderson (2017 Plan Projections 77 86 59 34 8 4
2017 ETRWPG Projections 77 86 59 34 8 4
2012 Plan Projections 160 158 156 154 153 NA
Houston 2017 Plan Projections 17 17 17 17 17 17
2017 ETRWPG Projections 17 17 17 17 17 17
2012 Plan Projections 4 4 4 4 4 NA
Jasper 2017 Plan Projections 13 13 13 13 13 13
2017 ETRWPG Projections 13 13 13 13 13 13
2012 Plan Projections 334 341 348 355 360 NA
Jefferson 2017 Plan Projections 194 216 243 294 328 368
2017 ETRWPG Projections 194 216 243 294 328 368
2012 Plan Projections 7,213 212 211 210 209 NA
Nacogdoches |2017 Plan Projections 4,612 3,597 2,435 1,275 127 57
2017 ETRWPG Projections 7,000 4,500 0 0 0 0
2012 Plan Projections 32 32 32 32 32 NA
Newton 2017 Plan Projections 269 248 190 155 128 106
2017 ETRWPG Projections 269 248 190 155 128 106
2012 Plan Projections 9 9 9 9 9 NA
Orange 2017 Plan Projections 309 314 313 314 319 327
2017 ETRWPG Projections 309 314 313 314 319 327
2012 Plan Projections 4,271 4,587 4,905 5,228 5,536 NA
Panola 2017 Plan Projections 3,944 3,906 3,366 2,845 2,413 2,625
2017 ETRWPG Projections 5,916 5,859 5,049 4,268 3,620 3,938
2012 Plan Projections 0 0 0 0 0 NA
Polk 2017 Plan Projections 7 7 7 7 7 7
2017 ETRWPG Projections 7 7 7 7 7 7
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Table 3

Attachment 1

East Texas Regional Water Planning Area
Non-Municipal Water Demand Projections

Mining Water Demands

Volume (af/yr)
County State Water Plan Year 2020 2030 2040 2050 2060 2070
2012 Plan Projections 1,679 1,761 1,841 1,921 1,996 NA
Rusk 2017 Plan Projections 4,410 4,314 3,745 3,196 2,686 2,921
2017 ETRWPG Projections 1,000 500 0 0 0 0
2012 Plan Projections 0 0 0 0 0 NA
Sabine 2017 Plan Projections 2,695 2,175 1,597 1,022 448 425
2017 ETRWPG Projections 1,500 1,000 0 0 0 0
2012 Plan Projections 7,000 0 0 0 0 NA
San Augustine (2017 Plan Projections 3,167 2,254 1,513 773 76 34
2017 ETRWPG Projections 4,000 3,000 0 0 0 0
2012 Plan Projections 1,500 0 0 0 0 NA
Shelby 2017 Plan Projections 4,745 3,482 2,341 1,203 127 52
2017 ETRWPG Projections 1,500 1,000 0 0 0 0
2012 Plan Projections 262 295 351 391 424 NA
Smith 2017 Plan Projections 134 139 99 60 20 14
2017 ETRWPG Projections 134 139 99 60 20 14
2012 Plan Projections 0 0 0 0 0 NA
Trinity 2017 Plan Projections 5 5 5 5 5 5
2017 ETRWPG Projections 5 5 5 5 5 5
2012 Plan Projections 0 0 0 0 0 NA
Tyler 2017 Plan Projections 13 13 13 13 13 13
2017 ETRWPG Projections 13 13 13 13 13 13
2012 Plan Projections 37,297 17,331 18,385 19,432 20,314 NA
TOTAL 2017 Plan Projections 25,474 21,792 16,664 11,636 6,857 7,066
2017 ETRWPG Projections 22,817 17,923 6,716 5,590 4,600 4,890

@ 2012 Plan Projections are from the 2012 State Water Plan and 2011 Update of the Regional Water Plan in the East Texas Regional
Water Planning Area (ETRWPA) or Region |

2017 Plan Projections are from the 2017 database (DB17) provided by the Texas Water Development Board

519017 ETRWPG Projections are those proposed by the East Texas Regional Water Planning Group (ETRWPG)
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Table 4

Attachment 1

East Texas Regional Water Planning Area
Non-Municipal Water Demand Projections
Steam Electric Water Demands

Volume (af/yr)
County State Water Plan Year 2020 2030 2040 2050 2060 2070
2012 Plan Projections"’ 11,306] 13,218] 15,549| 18,390 21,853 NA
Anderson (2017 Plan Projections'” 11,306] 13,218| 15,549| 18,390 21,853 25,968
2017 ETRWPG Projections™ 11,306 13,218 15,549 18,390 21,853 25,968
2012 Plan Projections 1,000 1,000 1,000 1,000 1,000 NA
Angelina 2017 Plan Projections 1,000 1,000 1,000 1,000 1,000 1,000
2017 ETRWPG Projections 1,000 1,000 1,000 1,000 1,000 1,000
2012 Plan Projections 1,790 2,093 2,462 2,912 3,460 NA
Cherokee 2017 Plan Projections 1,790 2,093 2,462 2,912 3,460 3,835
2017 ETRWPG Projections 1,790 2,093 2,462 2,912 3,460 3,835
2012 Plan Projections 0 0 0 0 0 NA
Hardin 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 0 0 0 0 0 NA
Henderson (2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 0 0 0 0 0 NA
Houston 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 0 0 0 0 0 NA
Jasper 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 13,426 15,696 18,464 21,838 25,951 NA
Jefferson 2017 Plan Projections 13,426 15,696 18,464 21,838 25,951 30,839
2017 ETRWPG Projections 13,426 15,696 18,464 21,838 25,951 30,839
2012 Plan Projections 6,911 8,079 9,504 11,241 13,358 NA
Nacogdoches |2017 Plan Projections 6,911 8,079 9,504 11,241 13,358 15,874
2017 ETRWPG Projections 6,911 8,079 9,504 11,241 13,358 15,874
2012 Plan Projections 14,132 16,522 19,436 22,987 27,317 NA
Newton 2017 Plan Projections 14,132 16,522 19,436 22,987 27,317 32,463
2017 ETRWPG Projections 14,132 16,522 19,436 22,987 27,317 32,463
2012 Plan Projections 4,966 5,805 6,829 8,077 9,598 NA
Orange 2017 Plan Projections 4,966 5,805 6,829 8,077 9,598 10,637
2017 ETRWPG Projections 4,966 5,805 6,829 8,077 9,598 10,637
2012 Plan Projections 0 0 0 0 0 NA
Panola 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 0 0 0 0 0 NA
Polk 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
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Table 4

Attachment 1

East Texas Regional Water Planning Area
Non-Municipal Water Demand Projections

Steam Electric Water Demands

Volume (af/yr)
County State Water Plan Year 2020 2030 2040 2050 2060 2070
2012 Plan Projections 27,458 32,102 37,762 44,663 53,074 NA
Rusk 2017 Plan Projections 27,458 32,102 37,762 44,663 53,074 63,069
2017 ETRWPG Projections 27,458 32,102 37,762 44,663 53,074 63,069
2012 Plan Projections 0 0 0 0 0 NA
Sabine 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 0 0 0 0 0 NA
San Augustine (2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 0 0 0 0 0 NA
Shelby 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 0 0 0 0 0 NA
Smith 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 0 0 0 0 0 NA
Trinity 2017 Plan Projections 0 0 0 0 0 0
2017 ETRWPG Projections 0 0 0 0 0 0
2012 Plan Projections 0 0 0 0 0 NA
Tyler 2017 Plan Projections 27 32 37 44 52 62
2017 ETRWPG Projections 1,029 1,029 1,029 1,029 1,029 1,029
2012 Plan Projections 80,989 94,515| 111,006 131,108| 155,611 NA
TOTAL 2017 Plan Projections 81,016 94,547 111,043 131,152| 155,663 183,747
2017 ETRWPG Projections 82,018 95,544 112,035( 132,137| 156,640 184,714

@ 2012 Plan Projections are from the 2012 State Water Plan and 2011 Update of the Regional Water Plan in the East Texas Regional
Water Planning Area (ETRWPA) or Region |

2017 Plan Projections are from the 2017 database (DB17) provided by the Texas Water Development Board

519017 ETRWPG Projections are those proposed by the East Texas Regional Water Planning Group (ETRWPG)
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Table 5

Attachment 1

East Texas Regional Water Planning Area
Non-Municipal Water Demand Projections
Livestock Water Demands

Volume (af/yr)
County State Water Plan Year 2020 2030 2040 2050 2060 2070
2012 Plan Projections"’ 1,708 1,708 1,708 1,708 1,708 NA
Anderson (2017 Plan Projections” 1,410 1,410 1,410 1,410 1,410 1,410
2017 ETRWPG Projections™ 1,402 1,402 1,402 1,402 1,402 1,402
2012 Plan Projections 620 647 677 712 749 NA
Angelina 2017 Plan Projections 434 434 434 434 434 434
2017 ETRWPG Projections 648 648 648 648 648 648
2012 Plan Projections 1,765 1,765 1,765 1,765 1,765 NA
Cherokee 2017 Plan Projections 1,361 1,361 1,361 1,361 1,361 1,361
2017 ETRWPG Projections 1,681 1,681 1,681 1,681 1,681 1,681
2012 Plan Projections 156 156 156 156 156 NA
Hardin 2017 Plan Projections 165 165 165 165 165 165
2017 ETRWPG Projections 163 163 163 163 163 163
2012 Plan Projections 2,594 2,594 2,594 2,594 2,594 NA
Henderson (2017 Plan Projections 937 937 937 937 937 937
2017 ETRWPG Projections 1,253 1,253 1,253 1,253 1,253 1,253
2012 Plan Projections 2,291 2,483 2,690 2,915 3,158 NA
Houston 2017 Plan Projections 1,772 1,921 2,081 2,255 2,443 2,684
2017 ETRWPG Projections 1,630 1,779 1,939 2,113 2,301 2,542
2012 Plan Projections 317 317 317 317 317 NA
Jasper 2017 Plan Projections 392 392 392 392 392 392
2017 ETRWPG Projections 362 362 362 362 362 362
2012 Plan Projections 807 807 807 807 807 NA
Jefferson 2017 Plan Projections 946 946 946 946 946 946
2017 ETRWPG Projections 943 943 943 943 943 943
2012 Plan Projections 1,954 2,227 2,544 2,911 3,332 NA
Nacogdoches |2017 Plan Projections 1,380 1,573 1,797 2,056 2,353 2,795
2017 ETRWPG Projections 4,364 4,557 4,781 5,040 5,337 5,779
2012 Plan Projections 110 110 110 110 110 NA
Newton 2017 Plan Projections 122 122 122 122 122 122
2017 ETRWPG Projections 121 121 121 121 121 121
2012 Plan Projections 210 210 210 210 210 NA
Orange 2017 Plan Projections 209 209 209 209 209 209
2017 ETRWPG Projections 208 208 208 208 208 208
2012 Plan Projections 3,096 3,096 3,096 3,096 3,096 NA
Panola 2017 Plan Projections 3,197 3,197 3,197 3,197 3,197 3,197
2017 ETRWPG Projections 1,480 1,480 1,480 1,480 1,480 1,480
2012 Plan Projections 202 202 202 202 202 NA
Polk 2017 Plan Projections 215 215 215 215 215 215
2017 ETRWPG Projections 357 357 357 357 357 357
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Table 5

Attachment 1

East Texas Regional Water Planning Area
Non-Municipal Water Demand Projections

Livestock Water Demands

Volume (af/yr)
County State Water Plan Year 2020 2030 2040 2050 2060 2070
2012 Plan Projections 1,188 1,207 1,231 1,257 1,283 NA
Rusk 2017 Plan Projections 1,067 1,084 1,106 1,129 1,152 1,152
2017 ETRWPG Projections 1,207 1,224 1,246 1,269 1,292 1,292
2012 Plan Projections 710 759 816 882 954 NA
Sabine 2017 Plan Projections 843 901 969 1,047 1,132 1,132
2017 ETRWPG Projections 159 217 285 363 448 448
2012 Plan Projections 1,082 1,173 1,278 1,400 1,534 NA
San Augustine (2017 Plan Projections 1,148 1,245 1,356 1,485 1,627 1,627
2017 ETRWPG Projections 903 1,000 1,111 1,240 1,382 1,382
2012 Plan Projections 5,176 6,310 7,691 9,376 11,430 NA
Shelby 2017 Plan Projections 4,599 5,607 6,834 8,331 10,156 10,156
2017 ETRWPG Projections 5,265 6,273 7,500 8,997 10,822 10,822
2012 Plan Projections 660 660 660 660 660 NA
Smith 2017 Plan Projections 673 673 673 673 673 673
2017 ETRWPG Projections 1,115 1,115 1,115 1,115 1,115 1,115
2012 Plan Projections 194 194 194 194 194 NA
Trinity 2017 Plan Projections 230 230 230 230 230 230
2017 ETRWPG Projections 478 478 478 478 478 478
2012 Plan Projections 274 274 274 274 274 NA
Tyler 2017 Plan Projections 289 289 289 289 289 289
2017 ETRWPG Projections 288 288 288 288 288 288
2012 Plan Projections 25,114 26,899 29,020 31,546 34,533 NA
TOTAL 2017 Plan Projections 21,389 22,911 24,723 26,883 29,443 30,126
2017 ETRWPG Projections 24,027 25,549 27,361 29,521 32,081 32,764

@ 2012 Plan Projections are from the 2012 State Water Plan and 2011 Update of the Regional Water Plan in the East Texas Regional
Water Planning Area (ETRWPA) or Region |

2017 Plan Projections are from the 2017 database (DB17) provided by the Texas Water Development Board

42017 ETRWPG Projections are those proposed by the East Texas Regional Water Planning Group (ETRWPG)

“) NC denotes that no change is proposed from 2017 Plan Projections
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Attachment 2
Non-Municipal Water Demands Revisions on Tables Provided by
the Texas Water Development Board



2102/92/6

T10Z0Z60 SPuewaq [edIUn|A-UON ™ PasiARY\Y4M\T0-200\009T\s123(0ud\:IN

0T 4o T 38ed
VN [0PO‘€ST |SZS‘TST |€ST'TST |[TLZLTST |LIV'TIST |eloL LET'T6 |8Y9°06 |V8T'06 [€S6'68 |€S9'68 |SLE'68 |erol
VN [6C 6¢ 6C 6¢ 6C J91AL vLE vLE vLE vLE vLE vLE J91AL
VN |0 0 0 0 0 Anunay] 0 0 0 0 0 0 Anung
VN [€CL 689 LS9 979 S6S yuws €8L [474 L0L v.9 9 019 yuws
VN |ov 1% LE e o€ Aqlays 0 0 0 0 0 0 Aqlays
VN [S¢CC 144 144 Y44 144 aunsndny ues 0 0 0 0 0 0 aunsn3ny ues
VN |0 0 0 0 0 aulqes 0 0 0 0 0 0 aulqes
VN [9CT 91T 971 91T 971 Jysny 0 0 0 0 0 0 Jsny
VN [SET SET SET SET SET Jlod 6S¢C 6S¢C 6S¢C 6S¢C 14 6S¢C Alod
VN |0 0 0 0 0 ejoued T€ T€ T€ T€ T€ T€ ejoued
VN [605C 605C 60SC 60SC 605C 28ueio 0 0 0 0 0 0 aguelo
VN [£9€ L9¢ 19€ L9¢ 19€ uommaN 0 0 0 0 0 0 UoIMaN
VN [20€ 0¢ 0¢ 0¢ 0¢ sayoopsooeN 0€e oge oge oge oge oge saydops0doeN
VN [000°0¥T |000‘0%T |000°OYT [000°O¥T |000‘OVT uosJayar v18°C8 |v18'C8 |v18'C8 |V18'C8 |v18'C8 |v18°C8 UOSIDaf|
YN |0 0 0 0 0 Jadser, 0 0 0 0 0 0 Jadser,
VN [€0SV LL0'Y 169°€ eve’s 20’ uoisnoH [44 XTI 7A A3 SPT'E V8T 6/5C €€EC uoisnoH
VN [OT 0T ot 0T (o] uosIapusy 8¢ 8¢ 8¢ 8¢ 8¢ 8¢ UOoSJIapuaH
VN |20S‘E 20S°e 705‘e 705°e 70S°e uipJey 6vET 6vET 6vET 6vET 6vET 6vET uipJieH
VN [TCE TCe Tze TCe Tze 993043Y) 6¢ 6¢ ¥6¢ ¥6¢ v6¢ v6¢ 93)0J3Y)
VN |0€ (0}3 (013 (0}3 (013 eul|aguy| ¥6¢ v6¢ 6¢ 6¢ 6¢ 6¢ eu||aduy
VN [CTC [4v4 474 [4v4 474 uosiapuy| (0} (0} (0] (0] (0} (0} uosJapuy
002 0902 0S02 ovoz 0€02 (114114 awep Ajuno) 002 090¢ 0S0¢ ov0Z 0€02 0202 awen Awno)
suoiafoid dMS (1A/3e) uondaloid 2102 dMS (4A/3e) suondaloud £T0z 103 suondafoad yeaq

spuewsa 431e/\ uonesiu|

suoiafoid puewaq 131/ [eddIUNIAI-UON PASIARY
easy Suluue|d Ja1e/\\ [BUOISAY Sexa] ise]
Z wawydeny

T3|qel




7102/92/6 T10Z0Z60 SPuewaq [edIUn|A-UON ™ PasiARY\Y4M\T0-200\009T\s123(0ud\:IN

0T 40 7 @3ed
981°c6T |Svv'seT | 9vs‘z6T | 15861 | v6848T |616°LLT |e1oL
€ JUBWIYdeNY 93S| S/9 G/9 ) SL9 SL9 SL9 JIEITN
€ uawydeny 99s| 0os 00S 005 00S 005 005 Ay
€ JuswiydeNy 995| 659°T 8T9'T €89'T 0SS'T 8151 981’1 yuws
€ uaWydeNYy 93s| 9z 9z 9 Y4 9z 9z Aqpays
€ JuaWydeNYy 93s| ¢9 29 29 79 29 29 aunsn3ny ues
sa8uey) oN|0 0 0 0 0 0 aulqes
€ JuaWydeNY 93| 00T 00T 00T 00T 00T 00T Asny
€ JUBwWydeNY 935| 8TY 8TV 8TV sty 8Ty 8Ty qlod
€ JuaWydeNY 29S| ¥9 9 9 79 9 79 ejoued
¥ uswydeny 99s| 9soy €STY 81TV 95Ty €86'€ 0€L'E a8ue.Q
€ uawydeny a9s| g/ GLE SLE SLE SLE SLE uoIMaN
€ JuaWydeNy 99| 0% 00V 00V 00t 00V 00 sayoopdooeN
SR v SIuBWYdeNY 29S| €€8°€/T | ¥6ELLT | S€L°64T | o06v'ZLT | S9TTZT | 2S6'19T uosJayar|
€ JuaWydeNYy 99s| 9¢ 9¢ 9 9¢ o€ 9¢ Jadser]
€ uaWydeNy 99s| 85y 0ET'V 108'E €0S°€ 43 686'C uolsnoH
€ uaWydeny 99s| ¥8¢ 8¢ ¥8€ 8¢ ¥8€ ¥8€ uosIapUaH
¥ 1uawWyoeny 99s| ¢1Lc 708°'€ 198°€ ¥08°€ Sv9'E viv's uipJeH
€ uawWydeny 99s| gg¢ GGe gse gse 3 qse 99)043Y)
€ uaWYdeNy 99S| 18% 187 187 187 187 187 eu|a8uy
€ uaWydeNy 39S z9v 797 97 97 97 9% uosiapuy
SUBWWO) DdMY 0.0z 0902 0502 ooz 0€02 0202 aweN Ayuno)
SUOISINGY DAMY

spuewsa( 491e/\ uonesiu|
suoiafoid puewaq J31e [edidIUNIAI-UON PASIASY
easy Suluue|d 1918\ [euOISaY Sexa] ise3
Z awydeny

(panunuod) T 3|qeL



2102/92/6 0T Jo € a8ed 71020760 SPUWaq [edidUNI-UON ™ PaSIAaY\HIM\TO-200\009T\s13[01d\iIN

VN 9/v's68 |z06°LS8 |T¥8'TZ8 |ovI‘v8L |v06'T6S [e1o0] o9sv'sv6  |€v6'806 [9TT'v/8 [607'8€8 |655°008 [££7'809 |e10]]
VN 1L 99 09 €S 9¥ J91AL 9L 1L 99 09 €S 9t J91AL
VN 0 0 0 0 0 Ayuny 0 0 0 0 0 0 Ayuny
VN ¥S8'S LOY'S 180°S 169V L6T'Y yuws €95°L 9/69 £v1'9 G509 L65°S 0zT's yrws
VN 6T0C 088'T 99/'T LE9'T 80S‘T Aqiays 0L1°C 120C 788T 89T 6€9'T 01ST Aqiays
VN 1T 0T 6 8 L aunsn3ny ues €T 4 1T 0T 6 8 aunsnsny ues
VN 799 119 ¥SS 061 LTy auiqes S8L vZL 899 909 9€s L9V aulqes
VN 91T 80T €0T L6 06 ysny 334 60t 18€ €9¢ e LT€ ysny
VN 0TT'T 970'T 0€6 <z8 SZL ylod 000'T v26 ¥S8 vLL £89 09 Nlod
VN 07L'T v19'T 1957 00S'T LEV'T ejoued LLLT £99T ¥9S'T €1S'T vSY'T €6€T ejoued
VN 9.8 |069'T8  |66€9L  |6EVOL  |T9¥'V9 a8ue.Q 9z0'v6  |Tv9'L8  |069'T8  [66€9.  |6€v'OL  [T9¥'P9 a8ue.Q
VN 96T'T €0T'T 900'T 668 €6L uoIMaN 1€6 858 16L 12L 9 895 uoIMaN
VN 891'E vIT's 910'E 98LT €957 saydop3ooeN 8SL'E €8Y'e 1443 620°€ 86L'T ¥95C saydop3ooeN
VN v16'089 |r€0'SS9 [TL1'679 |[TTE‘€09 [8ST'€Tw uos.tayar /18°0L |v16'089 |ve0'ss9  [T4T'679 |Tze's09  [8sticey uosJayar
VN 690v.  |900'vL |6S€‘TL  |z9T'0L  |6¥9'L9 Jadsef 95€‘00T |T£Z'00T [98T‘00T [9s6'.6  [¢86'v6  |08S'T6 Jadser
VN €97 344 LTT 60C 06T uoISNoH 09 4% €6€ L9€ 8€€ LO€ UoISNoH
VN 44 0t 8T 91 I uosIapuaH S6 98 8L oL 79 S uosIapuaH
VN €€T 91z 007 78T 59T uipJieH 65t LOY LLE 6v€ 8T€ 88¢ uipJeH
VN L00'T €6 168 6€8 v8L 99)0.43YD LS 0€S Y 69% A% €TV axj0Jayd
VN oor‘se  |ozz'oe  |oev'sz  [086'sz  |oos‘sc eul|aguy| wi‘st  [8L¥'TT  |ve6e'6T  [L8Y'8T  [8S8°9T  |6¥T'ST eul|aguy|
VN 0 0 0 0 0 uostapuy 8y 9t v w or 0€ uostapuy
0902 0502 00z 0€02 0202 awepN Ayuno) 0,02 0902 0502 0t0z 0£0T 0202 awen Ajuno)
suonafoid dMS 210C dMS (4A/3e) suondafoid LT0Z 104 suondafoid yeiq

spuewaq 431\ Sulnloenueln
suoiafoid puewaq J91e [edidIUNIAI-UON PASIASY
ealy Suluue|d 1918\ [euoISaY Sexa] ise3
Z Juswiydeny

z3lqel



2102/92/6 0T Jo ¢ @8ed 71020760 SPUWaq [edidUNI-UON ™ PaSIAaY\HIM\TO-200\009T\s13[01d\iIN

988'Sv6 [€L€°606 |9vSv/8 [6€9'8€8 [686°008 /99809 |e10]

9 JusuWydoeny 99s|90s T0S 96v 06v €87 9Ly J9]AL
sa8ueyd oN |0 0 0 0 0 0 Auung
saguey) ON|[eSsL 9/69 Evv’9 5509 L65°S 0¢T's yHws
sa8uey) ON|[0LT T 120C 88T 89LT 6€9T 01S'T Aglays
saguey) ON|[€T 1 T (0] 6 8 aunsn3ny ues
saguey) ON|(s8L veL 899 909 9€9 L9V aulqes
saguey) ON|6ey 607 8¢ €9¢ [443 LT€ JAsny
sasuey) ON(000‘T 1443 758 vLL £89 09 ’10d
sa8uey) ON|LLL'T £99T 98T €1S°T SY'T €6€T ejoued
sasuey) ON|[9z0'v6 1928 06918 66€°9L 6EV'0L 1979 asuelQ
saguey) ON|(TE6 858 6L 1344 79 899 uommanN
sa8uey) ON(8SL‘E €8Y°E 8ce'e 6¢0°€ 86LC ¥95C sayoopgodeN
sa8uey) ON|[LT8£0L |V16°089 |€0'SS9 |[TLT'679 |TCE'E09 |8ST'ely uosiaysf
sa8uey) ON[9S€‘00T |TZZ'00T |98T00T |[956°L6 78676 08516 Jadser
saguey) ON|09Y 1474 €6¢€ £9€ 8€¢€ L0€ uoisnoH
saguey) ON|[s6 98 8L 0L 9 S UOsJ9puaH
sagueyd ON|6el L0V LLE 9143 8T¢ 88¢ ulpJeH
saguey) ON|(TLS 0€S 4514 691 [4474 1444 993043y
sasuey) ON|[zvT‘e 8LY'TC v€6'6T L8Y'8T 85891 6vC'ST euljasuy
saguey) ON|8Y Ei4 144 [44 oy 0€ uosJapuy

sjuswwo) 5dMy 0L0¢C 090¢ 0S0¢ 0r0c 0€0¢ 0¢0¢ awen Ajuno)
SUOISIN9Y Dd MY

spuewaq 431e/\ Sulnloenuen
suoiafoid puewaq J91e\ [edidIUNIAI-UON PASIASY
easy Suluue|d 1918\ [euoISaY Sexa] ise3
Z awydeny

(panunuod) z 9jqeL



2102/92/6 0T jo G @8ed 21020260 Spuewaq [edidIUN|A-UON ™ PasiAay M\ TO-Z00\009T\s122(01d\: N

VN YTE0T 434" G8€'8T T€ELT L6TLE |e10l 990°L LS89 9€9'TT ¥99°9T 6LTC YLY'ST |e10]
VN 0 0 0 0 0 J91AL €T €T €T €T €T €T J31AL
VN 0 0 0 0 0 Anunig S S S S S S Anung
VN 1444 16€ 1513 S6¢C 9¢ yuws 14" 0¢ 09 66 6€T VET yrws
VN 0 0 0 0 00S'T Aqlays [4] LTT €0C'T TVe'C 421743 SvL'Y Aqlays
VN 0 0 0 0 000°L aulsnany ues 143 9L €LL €IST 4T44 L9T'E aunsnany ues
VN 0 0 0 0 0 aulqes Y44 51474 0T L6S'T SLTC G69°C aulqes
VN 966'T 126'T 8T 19LT 6L9T Jsny 126°C 989°C 96T SvL'e 14584 0)4747 SNy
VN 0 0 0 0 0 10d L L L L L L 3|0d
VN 9€s'S 8¢t's 506V L8S'Y 1LY ejoued S79°C ETV'C Sv8°C 99¢'€e 906°€ Yv6'E e|oued
VN 6 6 6 6 6 a3uelQ LTE 6T€ 1443 €1¢e 1443 60€ 28uelQ
VN [43 [43 [43 [43 [43 UoIMaN 90T 8¢T SST 06T 8¥7¢ 69¢ uomaN
VN 60¢ 0T¢ T1¢ [ay4 €1C'L saydops0deN LS LTT SLTT SEVC L6S'E 19'Y sayoop3ooeN
VN 09¢ SGE 143 e 1533 uosJayar 89¢ 143 v6¢ 1344 9T¢ 6T UOSI9449[
VN 14 14 14 14 14 Jadser €T €T €T €T €T €T Jadser
VN €GT ST 951 89T 091 uo1snoH LT LT LT LT LT LT uoisnoH
VN T 14" T 14" 14" UOSJ9pusH 14 8 143 6S 98 LL uosIapusH
VN 86L°0T 19€°0T 88L'6 612’6 8¥9'8 uipJeH 4" [4" [4" [4" [4" [4" uipJeH
VN SoT €01 10T 66 L6ST 93)043Y) ST ST 0T €0¢ 0€ S6¢ 99)043Y)
VN LT LT LT LT L10'Y eu||asuy 8¢ €9 9€¢ (01474 S8S 98Y eulasuy
VN LS9 €€9 809 €8S LSS uostapuy €C [43 89 €8 SOt 0L uosiapuy
0L02 090¢ 0S0¢ (07114 0€0¢ 0c0¢ awep Awuno) 0402 090¢ 0S0¢C (1) {114 0€0¢ 0¢20¢ aweN Awuno)
suol3d3foid dMS 2T0C dMS (1A/3e) suondaloud £T0z 104 suondaloid yeiq

spuewaq Jaiep Suluiy
suonaafoid puewaq Jare [eddIUNA-UON PasIAY
ealy Suluueld 131e/\\ [euoiSay sexa] 1se3
Z Juswydeny

£2|qeL



7102/92/6

0T 40 9 a8ed

21020260 Spuewaq [edidIUN|A-UON ™ PasiAay\ )M\ T0-200\009T\s323[01d\: N

068V 009t 065'S 9TL'9 €T6°LT L18'CC |elol
s98ueyD ON|€T €1 €1 €1 €1 €1 ST
sadueyd oN|s S S S S S Avuny
s98ueyd ON|¥T (014 09 66 6€T YET yHws
£ uawydeny 335|0 0 0 0 000°T 00S‘T Aqlays
£ 3udwydeny ass|o 0 0 0 000°€ 000% aupisn3ny ueg
[ uswydeny 35[0 0 0 0 000°T 00S‘T aulqes
£ Juswydeny a35|0 0 0 0 00S 000°T ysny
sadueyd oN|L L L L L L Alod
@29 Awuno) ejoued o ND ‘swepy Yed wody 3sanbay 19d|8€6'E 029°€ 897'v 6t0°S 658°S 916'S ejoued
sa8ueyd oN|/z€ 6T¢€ PTE €1¢€ PTE 60¢€ a8uelo
s98ueyd ON|90T 8¢T GST 06T 8¥¢ 69¢ UoIMaN
[ uawydeny 35[0 0 0 0 005t 000°Z saydops02eN
s98ueyD ON|89€ 143 ¥6¢ 13724 91¢ ¥6T uosIayaf
sa8ueyD ON|€T €T €T €T €T €T Jadser
s98ueyD oN|/T LT LT LT LT LT uoisnoy
sadueyd oN|v 8 v€ 65 98 LL uosJapuay
s98ueyD oN|zT 41 41 41 41 41 uipJeH
sa8ueyd ON|ST ST 0T €0¢ ¥0€ S6¢ a)049y)
s98ueyD oN|8¢ €9 9¢€T [0)47% 685 98Y eul|asuy
sa8ueyd oN|ge 43 85 €8 S0T oL uosiapuy
SjuaWWO) HAMY 0L02 0902 0S02 (1]7114 0€02 0202 aweN Ayuno)
SuoISINY DdMY

spuewaq Ja1eM Sutuiy

suoi13foid puewaq 431e\\ [eddIUNIAI-UON PAsIASY

ealy Sujuue|d 4918\ |euoi3ay sexa] 1se3
Z Juswydeny

(panunuod) € sjqe



z102/92/6

0T 40 £ 38ed

TT0Z0Z60™ Spuewa( [edidIUN|A-UON ™ PasIAay\ 1M\ T0-200\009T\s393[01d\: N

VN TT9'SST [80T‘TET [900°TTT |[STSV6  |686°08 [e1o0] [¥L'€8T |€99'GST [¢ST'TET  |€VO'TTT |LbS'v6  [9TOT8 |e10]]
VN 0 0 0 0 0 J9(AL 9 4] 4% L€ 43 LT J91AL
VN 0 0 0 0 0 Ayuny 0 0 0 0 0 0 Ayuny
VN 0 0 0 0 0 yrws 0 0 0 0 0 0 yuws
VN 0 0 0 0 0 Aqiays 0 0 0 0 0 0 Aqiays
VN 0 0 0 0 0 aunsn3ny ues 0 0 0 0 0 0 aunsnsny ues
VN 0 0 0 0 0 aulqes 0 0 0 0 0 0 aulqes
VN vL0'€S  |€99Wy  |c9L'L€  [zoT‘ze  [8StiLT ysny 690°€9  |PL0'€S  |€99vv  [z9L'L€  |cOT'TE  [|8SPILT ysny
VN 0 0 0 0 0 qlod 0 0 0 0 0 0 Nlod
VN 0 0 0 0 0 ejoued 0 0 0 0 0 0 ejoued
VN 8656 LL0°8 6789 S08‘S 996'% 23uelQ £€9°0T (8656 LL0'8 6789 508‘S 996'% a3uelo
VN LI€°LT  |186'TT  |9g¥'6T  |[zzsor  |ZETvI UOIM3N €9v'ze  |L1€4T  |£86'TT  [9Ev'6T  [2TS9T  |TETYI uoIMaN
VN 8SE'eT  [TvT'TT  |v0S‘6 6L0°8 1169 sayoop3ooeN v/8'ST  |8SE'€T  [T¥T'TT  |V0S'6 608 1169 saydopsooeN
VN 166'SC  [8€8TT  |P9¥'8T  [969'ST  |9T¥'cT uosJayar 6€8°0¢  [1S6'ST  [|8€8TT  [V9v'8T  [969'ST  |9T¥'ET uosJayar
VN 0 0 0 0 0 Jadser 0 0 0 0 0 0 Jadser
VN 0 0 0 0 0 UoISNoH 0 0 0 0 0 0 UoISNoH
VN 0 0 0 0 0 uosJapuaH 0 0 0 0 0 0 uosJapuaH
VN 0 0 0 0 0 uipJeH 0 0 0 0 0 0 uipJeH
VN 09t'€ 16T 91T £60C 06LT 9)043yD GE8‘E 09t'€ 16T 91T €60C 06LT 99)043YD
VN 000'T 000'T 000'T 000'T 000'T eul|asuy| 000'T 000'T 000'T 000'T 000'T 000'T eul|aguy|
VN €58‘Tz  |06€'8T  |6VS'ST  [8TT'EST  [90€°TT uostapuy 396'SC  |€S8'TZ  |06€'8T  [6¥S'ST  |8TTET  [90€TT uostapuy
0L0Z 0902 0502 ov0z 0£0Z 0202 awepN Ayuno) 0,02 0902 0502 ov0z 0£0Z 0z02 awen Ajuno)
suonafoid dMS 2T0C dMS (4A/3e) suondafoid £T0Z 104 suondafoid yeiq

spuewaq 4918\ 2143933 weadls
suoiafoid puewaq J91e\ [edidIUNIAI-UON PASIASY
easy Suluue|d 1918\ [euOISAY Sexa] i1se]

Z WBwydeny

v 3lqeL




z102/92/6

0T 40 8 a8ed

TT0Z0Z60™ Spuewa( [edidIUN|A-UON ™ PasIAay\ 1M\ T0-200\009T\s393[01d\: N

PTLV8T  [0V9°9ST  [LE€TCET  [S€0CTT  |v¥S'S6 8T0°C8 |elol

9 JUBWIYdENY 93S| 670°T 620°T 620°T 620°T 620°T 620°T J91AL
sagueyd oN|o 0 0 0 0 0 Ayuny
saduey) oN|0 0 0 0 0 0 yuws
sasuey) oN|o 0 0 0 0 0 Ag|ays
saduey) oN|0 0 0 0 0 0 aunsn3dny ues
sa3ueyd oN|0 0 0 0 0 0 aulqes
sa8ueyd oN|690°€9 v£0°€S €99V [4sYAVAS 70T CE 8SYLT Jsny
saduey) oN|0 0 0 0 0 0 3lod
saduey) oN|0 0 0 0 0 0 ejoued
sadueyd oN|LE9°0T 8656 £108 6789 508°S 996V aguelo
sadueyd oN|e9v‘zE LTELT £86CT 9¢t'6T 72591 ZET'VT UOIMBN
sadueyd oN|7£8°ST 8GEET IR AN 056 6.0'8 1169 saydop30doeN
sadueyd oN|6£8°0€ 1S6°ST 8€8TT 9t'8T 969°ST 9TY'ET UOSIDa|
sasuey) oN|o 0 0 0 0 0 Jadser
saduey) oN|0 0 0 0 0 0 uoisnoH
saduey) oN|0 0 0 0 0 0 UosJIapuaH
saduey) oN|0 0 0 0 0 0 uipJieHq
sadueyd oN|(5E8‘E 09t'e 16T 91T €60°C 06LT 93)0J3Y)
sa8ueyd ON|000‘T 000°T 000°T 000T 000°T 000T eu||aduy
sadueyd oN|[896°SZ €58TT 06€8T 6vSST 8TT'ET 90€'TT uosJapuy

sjuawwo) 5dMy 0L02 0902 0S0¢C ov0Z 0€02 0202 awep Ajuno)
SUOISINSY HdMY

spuewaq 4918\ 14399|3 weals
suoiafoid puewaq J91e\ [eddIUNIAI-UON PASIASY

ealy Suluue|d 1918\ [euoISaY Sexa] ise3
Z awydeny

(panunuod) ¢ 3|qeL



2102/92/6 0T J0 6 @8ed 21020260 Spuewaq [edidIUN|A-UON ™ PasiAay M\ TO-Z00\009T\s122(01d\: N

VN €€SVE 9¥S'TE 020°6C 668'9¢C YIT'ST |e10l 9Z1'0€ Evv'6C €88°9¢ €TLVT 116°7C 68€'TC |e10]
VN LT LT LT LT VLT J91AL 68¢ 68¢ 68¢ 68¢ 68¢ 68¢ J31AL
VN 761 761 761 761 761 Anunig 0€¢C (014 (014 (0174 (014 (014 Anung
VN 099 099 099 099 099 yHuws €49 €49 €49 €49 €49 €49 yrws
VN 0EV'TT 9.£'6 169°L 01€'9 9/1'S Aqlays 9ST1°0T 9ST1°0T T€E'8 ¥€8'9 L09°S 665V Aqlays
VN vES'T 00T 8LT'T €LTT 80T aunsnany ues L79T LT9T S8yl 95€'T Sve'T 8YT'T aunsnany ues
VN 56 88 918 6GL 0TL aulqes CET'T CET'T LY0'T 696 T06 £€V8 aulqes
VN €8¢T LSTT T€CT L0T'T 88T'T Jsny ¢STT ¢STT 6¢TT 90T'T ¥80'T £90'T SNy
VN [4or4 20¢ [4or4 20¢ (414 Jlod ST¢C ST¢C ST¢ ST¢C ST¢C ST¢ 3|0d
VN 960°€ 960°¢ 960°€ 960°€ 960°€ ejoued L6T'E L6T'E L6T'E L6T'E L6T'E L6T'E e|oued
VN 0T¢ 0T¢ 0T¢ 0T¢ 0T¢ a3uelQ 60¢ 60¢ 60¢ 60¢ 60¢ 60¢ a8uelQ
VN 01T 01T 01T 01T 01T UoIMaN [44? [44? [44? 44" 44" [44% uomaN
VN cee’s 116°C 4404 LT2'C ¥S6°'T saydops0deN S6L°C €GEC 950°C L6L'T €LST 08€'T sayoop3ooeN
VN £08 L08 £08 L08 L08 uosJayar 96 96 96 96 96 96 UOSI9449[
VN LT€ LT€ LT1€ LT€ LT1€ Jadser 6€ 6€ 6¢€ 6€ 6€ 6€ Jadser
VN 8ST'E S16°C 069°C €8YC 162°C uolsnoH ¥89°C EVYC SST'C 180°C 126T LT uoisnoH
VN ¥65°C ¥65°C ¥65°C ¥6S'C ¥65°C UOSJapusH LE6 LE6 LE6 LE6 LE6 LE6 uosIapusH
VN 95T 94T 95T 94T 95T uipieH 59T S9T 59T 59T 59T 59T uipJeH
VN S9LT S9LT S9LT S9LT S9LT 93)043YD 19€T 19€T 19€T 19€T 19€T 19€T 99)043Y)
VN (374 [474 LL9 LV9 0¢9 eu||asuy 14374 1434 1434 1434 1434 1434 eulasuy
VN 80L'T 80L'T 80L'T 80L'T 80L'T uostapuy 0Tv'T 0Tv'T 0Tv'T 0Tv'T 0Tv'T 0Tv'T uosiapuy
0L02 090¢ 0S0¢ (07114 0€0¢ 0c0¢ awep Awuno) 0402 090¢ 0S0¢C (1) {114 0€0¢ 0¢20¢ aweN Awuno)
suol3d3foid dMS 2T0C dMS (1A/3e) suonpaloud £T0z 104 suondaloid yeiq

spuewaq 431\ }201SaAI]
suonaafoid puewaq Ja1e [eddIUNA-UON PasIAY
ealy Suluueld 131e/\\ [euolSay sexa] 1se3
Z Juswydeny

s 3|qeL



z102/92/6 0T 40 0T 98ed 21020260 SpuwWaq [ediDIUN-UON ™ PaSINGY\MM\TO-Z00\009T\S1f01d\:

¥9LC€  |180°CE 175°6¢ 19€°LT 6v5'ST  |LT0'VT |exol
9 JUBWYdeY 935|88C 88¢ 88¢ 88¢ 88¢ 88¢ J9IAL
9 JuBWYdeNY 3358/ 8Ly 8Ly 8Ly 8Ly 8Ly Anupay|
9 JUBWYdeNY 33S(STT'T STTT SIT'T SIT'T SIT'T SIT'T yHws
9 JUdWYdeNY 335|7Z8°0T 7780t 1668 0052 €179 S97'S Aglays
9 JUBWIYdeNY 93S|78E‘T 78¢€T ove't TTT°T 000°T €06 aunisndny ues
9 JUBWYdENY 335|811 8y €9¢ G8¢ LTC 6ST aulqes
9 JUBWIYIeNY 93S|767°T 67T 692'T Vet 't L0T'T ysny
9 JuBWYdeNY 33S|/SE LS€ LSE LS€ LS€ LSE Alod
9 JUBWYdeNY 935|087 T 0811 08t'T 0811 08Y'T 08Y'T ejoued
9 JusawydeNy 335807 80¢ 80¢ 80¢ 80¢ 80¢ 98uelQ
9 UBWIYdeNY 39S(TZT 1T 1T 114} 1T 114} UOIM3N
9 JUBWIYdeNY 335(6/L°S LEE'S 0v0‘s 18LY LSSV Y€y saydop3odeN
9 JUBWIYdeNY 39S (EV6 £V6 £V6 £v6 €76 £V6 uosJayar
9 JusawydeNy 335|79¢ 79¢ 79¢ 79¢ 79¢ 79¢ Jadser
9 JUBWYdBNY 93S|ZHST T0€C €IT'C 6€6'T 6LLT 0€9°T uoisnoH
9 JUBWYIeNY 93S|EST'T €STT €57T €STT €57T €5CT UosIapuaH
9 JuBWYdeNY 93S|€9T €91 €91 €91 €91 €91 uipJeH
9 JuBWYdeNY 93S|T89‘T 189T 189°T 189°T 189°T 1891 a3)043YD
9 JUBWIYdeY 395(8%9 819 819 879 819 819 euljasuy
9 JUBWYIeNY 33570V T 0T wor'T 07T wor'T [0} uosiapuy

SjuaWwWo) 5dMy 0L02 0902 0502 (1] {114 0€0T 0202 awep Ajuno)
SuoIsIneY DdMY

spuewaq J91e/\\ )20153aAI]
suonaafoid puewaq J21e/\ |[eddIUNAI-UON PISIARY
ealy Suluue|d Ja1e\\ |eUOISaY Ssexa] 1se]
T wawyoeny

(panunuod) g sjqey



Attachment 3
Irrigation Water Demands Evaluation



Table 1

Attachment 3

East Texas Regional Water Planning Area
Revised Non-Municipal Water Demand Projections

Irrigation Water Demands

Volume (af/yr)

A ) ) 2017 Plan 2017 ETRWPG
Historical Water Use Estimates Projections 2020 | Projections 2020
Counties 2005 2006 2007 2008 2009 | Average | Maximum | Base Year" Base Year"”

Anderson 367 305 444 462 435 403 462 403 462
Angelina 309 233 481 94 350 293 481 294 481
Cherokee 251 253 355 309 300 294 355 294 355
Hardin 339 976 1,937 2,428 1,058 1,348 2,428 1,349 3,414(3)
Henderson 342 384 243 281 170 284 384 284 384
Houston 2,627 2,989 1,358 1,895 1,685 2,111 2,989 2,333 2,989
Jasper 0 36 30 30 0 32 36 0 36
Jefferson 84,883 90,243 91,889 87,971 59,084 82,814 91,889 82,814 161,952(3)
Nacogdoches 390 400 146 338 375 330 400 330 400
Newton 375 375 366 0 0 372 375 0 375
Orange 4,333 6,250 3,125 0 0 4,569 6,250 0 3,730(3)
Panola 0 18 30 64 29 35 64 31 64
Polk 100 100 341 325 428 259 428 259 428
Rusk 92 100 25 29 0 62 100 0 100
Sabine 0 0 0 0 0 0 0 0 0
San Augustine 50 62 0 0 0 56 62 0 62
Shelby 23 26 20 25 24 26 0 26
Smith 1,300 1,486 525 708 810 966 1,486 610 1,486
Trinity 488 500 335 0 0 441 500 0 500
Tyler 500 500 175 18 675 374 675 374 675
Total 96,769 105,236 101,825 94,977 65,399 95,065 109,390 89,375 177,116

2017 Plan Projections are from the 2017 database (DB17) provided by the Texas Water Development Board. In most cases, the base year was based upon the
average of the historical water use estimates (2005-2009).

) 2017 ETRWPG Projections are those proposed by the East Texas Regional Water Planning Group (ETRWPG)
) Irrigation values for Hardin, Jefferson, and Orange Counties were calculated based on a technical memorandum prepared by the consulting team in August
2012 entitled, "Draft Rice Water Demand Projections Revisions."

Pagelof1
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East Texas Regional Water Planning Group
Rice Water Demand Projections Revisions

Date: August 21, 2012
Prepared For: East Texas Regional Water Planning Group
Prepared By: Rex H. Hunt, P.E. and Lauren E. Gonzalez, Alan Plummer Associates, Inc.

The Texas Water Development Board (TWDB) requires regional water planning groups to project water
demands for non-municipal purposes on a 50-year planning cycle. Non-municipal water demands
include the following categories: irrigation, manufacturing, mining, steam-electric and livestock. The
TWDB has provided proposed non-municipal water demand projections for the 2017 State Water Plan
for each decade from 2020 to 2070 for the East Texas Regional Water Planning Area (ETRWPA) or
Region |, hereafter referred to as the 2017 Plan Projections. The TWDB advised the East Texas
Regional Water Planning Group (ETRWPG) that modifications to the 2017 Plan Projections would be
considered if appropriate justification were provided. This technical memorandum presents a model,
developed to project irrigation demands for rice in Hardin, Jefferson, and Orange Counties from 2020 to
2070 and provides documentation to justify the revised projections. Revisions to rice irrigation demands
are based on factors that include historical and current rice production in Texas, global rice supply and

demand, and estimates of global population growth.
BACKGROUND

The 2017 Plan Projections indicate that the ETRWPA will experience a 41 percent (%) decrease in
irrigation demand over the 2012 State Water Plan projections (2012 Plan Projections) for each decade
beginning in 2020 through 2070 (See Figure 1). This decrease represents a reduction of over 60,000
acre-feet per year (af/yr) in irrigation demand. A major component of the projected decrease in
irrigation water demands is related to projections of rice production in Hardin, Jefferson, and Orange
Counties. Although the estimation of irrigation water demand 50 years into the future is a coarse and
inexact science, this significant decrease in irrigation water demand may not be indicative of future
conditions in the ETRWPA. Future water demands related to rice production were significantly
underestimated for Hardin, Jefferson, and Orange Counties. After review of available data, rice
production in the ETRWPA may actually increase in the future.

Texas Registered Engineering Firm F-13 Page 1
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TECHNICAL MEMORANDUM
East Texas Regional Water Planning Group
Rice Water Demand Projections Revisions

Figure 1
Total Irrigation Estimates and Projections for the East Texas Regional Water
Planning Area
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DATA SOURCES UTILIZED

For purposes of this evaluation, the following data sources were utilized to evaluate rice production
trends in the ETRWPA:

e Texas Water Development Board Non-Municipal Water Demands Spreadsheet for Irrigation
(2017 Plan Projections). A copy of this spreadsheet is provided in Attachment A.

e 2012 State Water Plan Projections and 2011 Update of the Regional Water Plan for Irrigation
demands (2012 Plan Projections).

o Texas Water Development Board Irrigation Basis Spreadsheet with crop acreage and
corresponding water demands for each acre in af/lyr. Reported crop acreage was based on
data from the United States Department of Agriculture (USDA) Farm Service Agency (FSA). A
copy of this spreadsheet is provided in Attachment B.

e Texas AgriLife Research and Extension Center at Beaumont document entitled, 2072 Texas
Rice Production Guidelines (AgriLife Research Document). Reported crop acreage was based
on data from the USDA FSA. A copy of page 74 of the AgriLife Research Document is provided
in Attachment C.

e Personal communication with Dr. Lloyd T. (Ted) Wilson from the Texas A&M University System
AgriLife Research & Extension Center in Beaumont, Texas.

Page 2
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TECHNICAL MEMORANDUM
East Texas Regional Water Planning Group
Rice Water Demand Projections Revisions

e Personal communication with Scott Hall, P.E., of the Lower Neches Valley Authority regarding
irrigated acres and irrigation rates for rice in Jefferson County.

e United Nations Population Projections through 2070.

o USDA Agricultural Projections to 2021 current rice production and use estimates for the United
States.

e USDA Economic Research Service Market Outlook per acre yields projections.

HISTORICAL AND CURRENT RICE PRODUCTION IN TEXAS AND IN THE EAST TEXAS
REGIONAL WATER PLANNING AREA

According to the AgriLife Research Document, historical rice production data and rice-planted acreage
data exhibit dynamic patterns of increasing and decreasing totals over time (Figure 2). Both rice
production and acreage are dependent on various factors such as water availability, weather,

production costs, variety availability, and crop disease, among others.

Figure 2
Rice Production and Rice-Planted Acreage in Texas
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Source: Agrilife Research Document

The rice-producing counties in Region |, which are Hardin, Jefferson, and Orange Counties, exhibit
similar patterns of varying increased and decreased rice-planted acreage (Figure 3). Both the TWDB

and the AgriLife Research Document provide historical rice acreage estimates for these counties, which

Page 3
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are based on USDA FSA reported acreage data. In addition, information provided by the Lower
Neches Valley Authority (LNVA) indicated rice acreage in Jefferson County is somewhat higher than
the USDA FSA estimates.

Hardin and Jefferson Counties exhibit temporary decreased rice-planted acreage that may be due to

Similar to the Texas-wide reported crop acreage estimates in Figure 2,

extreme weather events (Figure 3). Sharp declines in acreage occurred in 2005 which may be due to

Hurricane Rita and another decline in 2007 may be attributed to Hurricane lke.

While rice-related water demands account for the majority of the total irrigation demands in Hardin,
Jefferson, and Orange Counties, other agricultural demands are also included in the development of
total irrigation water demands. Irrigation water demands include water demand estimates for the
growth of crops such as vegetables, grapes, hay, orchards, corn, cotton, sorghum, peanuts, rice, and
wheat. lIrrigation water demands also include water demands for golf courses. A summary of the
historical total irrigation demands and the percentage of rice-related water demands for Hardin,

Jefferson, and Orange Counties are provided in Table 1.

Figure 3
Historical Rice Acreage Trends by County
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Source: Agrilife Research Document
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Table 1
Historical Total Irrigation Water Use (af/yr) for Rice-Producing Counties in the East Texas Regional Water
Planning Area

Average
Volume (af/yr) Percent of
Rice-Related
Counties 2005 2006 2007 2008 2009 Average Demands
Hardin 339 976 1,937 2,428 1,058 1,348 70%
Jefferson 84,883 90,243 91,889 87,971 59,084 82,814 99%
Orange 4,333 6,250 3,125 0 0 2,742 100%

Source: TWDB Irrigation Basis and 2017 Plan Projections

PROJECTED RICE PRODUCTION AND IRRIGATION IN THE EAST TEXAS REGIONAL WATER
PLANNING AREA

As described previously, development of irrigation projections over a 50-year planning horizon is
inexact due to a multitude of variables that affect trends. The TWDB developed the 2017 Plan
Projections by assessing historical crop acreage from 2005 to 2009, which was impacted by two unique
weather events. In order to calculate water demands associated with each crop’s acreage, the TWDB
assigned gross irrigation rates of any given crop in inches per year (in/yr). Multiplying this value by the
number of crop-planted acres and dividing by 12 yields an estimate of water use for crop production for

that year in aflyr.

The TWDB averaged these historical irrigation water demands by county from 2005 to 2009 to develop
the projected irrigation water demand in 2020 and adjusted according to stakeholder input to the
TWDB. The 2017 Plan Projections do not indicate that irrigation water demands for Hardin, Jefferson,
and Orange Counties will increase or decrease over the planning horizon. The irrigation demand

projections for rice-producing counties in 2020 were carried forward for each decade through 2070.

The resulting TWDB projections for Hardin, Jefferson, and Orange Counties show a decrease in
irrigation water demand from the 2012 Plan Projections by 61%, 41%, and 100%, respectively
(Table 2). The projections show that irrigation water demand in Hardin and Jefferson Counties is
significantly decreased and is zero for Orange County (Figures 4, 5, and 6). Since the majority of
irrigation demands for Hardin, Jefferson, and Orange Counties are due to rice production, a model-

based evaluation of future rice production was conducted.

Page 5
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Table 2
Projected Irrigation Water Demands Developed for the 2072 State Water Plan and

2017 State Water Plan

Volume (aflyr)

County State Water Plan Year 2020 2030 2040 2050 2060 2070
2012 Plan Projections 3,502 3,502 3,502 3,502 3,502 NA
Hardin 2017 Plan Projections 1,349 1,349 1,349 1,349 1,349 | 1,349
Difference -2153 | -2,153| -2153| -2,153| -2,153 NA
% Difference -61% -61% -61% -61% -61% NA
2012 Plan Projections 140,000 | 140,000 | 140,000 | 140,000 | 140,000 NA
Jefferson 2017 Plan Projections 82,814 | 82,814 | 82,814 | 82,814 | 82,814 | 82,814
Difference -57,186 | -57,186 | -57,186 | -57,186 | -57,186 NA
% Difference -41% -41% -41% -41% -41% NA
2012 Plan Projections 2,509 2,509 2,509 2,509 2,509 NA
2017 Plan Projections 0 0 0 0 0 0

Orange :
Difference -2509 | -2509| -2509| -2,509| -2,509 NA
% Difference -100% | -100% | -100% | -100% | -100% NA

Page 6
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Figure 4
Hardin County Historical and Projected Irrigation Water Demands
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Figure 5
Jefferson County Historical and Projected Irrigation Water Demands
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Figure 6
Orange County Historical and Projected Irrigation Water Demands
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AN APPROACH TO PROJECTING RICE-RELATED WATER DEMANDS IN THE EAST TEXAS
REGIONAL WATER PLANNING AREA

In order to evaluate rice irrigation in the ETRWPA, it is necessary to examine rice irrigation projections
throughout Texas. Rice production in Texas is primarily from Orange County on the upper coast to
Wharton, Matagorda and Victoria Counties in the middle portion of the coast. A small amount of rice is
also grown in Bowie, Lamar, and Red River Counties in northeast Texas, as well as Robertson County
in central Texas. Table 3 presents a list of Texas counties in which rice is produced or has historically

been produced.

Table 3
Rice-Producing Counties in Texas
County Region County Region

Bowie D Hardin* |
Lamar D Jefferson* |
Red River D Orange* |
Robertson G Colorado K
Austin H Matagorda K
Brazoria H Wharton K
Chambers* H Calhoun L
Fort Bend H Victoria L
Galveston H Jackson P
Harris H Lavaca P
Liberty* H Wharton P
Waller H

* Southeastern Texas Counties

The five counties shown in bold letters with an asterisk are those located east of Harris County in
southeast Texas and along the Texas coast, hereafter referred to as Southeastern Rice-Producing
Counties. All other counties that are not in bold letters will hereafter be referred to as Western and
Other Rice-Producing Counties. The Southeastern Rice-Producing Counties are likely to experience
an increase in rice production in the coming years, based on the model-based approach proposed in

this memorandum.

In the model, global population projections and rice production trends were evaluated in order to assess

likely global population-based rice production by the United States and Texas for the global market over
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the next 50 years. Using this projected rice production by decade, combined with the 2017 Plan
Projections for irrigation and rice trends for Western and Other Rice-Producing Counties, projections of

the estimated water use for Southeastern Rice-Producing Counties were revised.

Attachment D provides a spreadsheet model of the proposed irrigation demands for the ETRWPA.
Assumptions and data sources used to develop the irrigation demand projections for Hardin, Jefferson,

and Orange Counties are also provided in Attachment D.

The model considers a variety of global and regional variables to develop proposed projections of rice
irrigation demand. These variables are conservative and reasonable, but some can have a significant
impact on the outcome, if changed. Figures 7, 8, and 9 depict the historical, current TWDB, and
proposed ETRWPA rice water demand projections for Hardin, Jefferson, and Orange Counties. As
may be seen in the figures, rice irrigation is projected to increase in Hardin, Jefferson, and Orange
Counties over the planning period to meet growing global rice demand. In each case, irrigation
increases by decade until around 2050, at which point it levels off. For each county, the 2060 and 2070

rice irrigation projections decrease slightly from the previous decade.

The gradual slowing of the growth in irrigation demand in each decade is primarily a function of two
variables in the model. Global population is expected to increase with each decade over the planning
horizon (see Line 4 of the Attachment D table). However, the rate of increase slows significantly from
one decade to the next. For example, global population is expected to increase by some 715 million
persons from 2010 to 2020, but by only 320 million from 2060 to 2070. This factor will have a

significant impact on the increase in rice demand over time.

The yield on a per-acre basis for rice is expected to increase by approximately 60% by year 2070 as a
result of rice farmers adopting higher yielding long-grain varieties. While resulting in increased rice
production per acre (see Line 5 of the Attachment D table), this increase will also theoretically result in
a commensurate decrease in irrigation demand on a per-acre basis needed to grow the same amount
of rice. This, coupled with slowing population growth, results in an eventual peaking of rice irrigation

water demands in 2050 and a slight decrease in the following decades.

Another significant factor in the model is the assumption that Texas’ role in global rice production will
grow with global rice demand. Hence, Texas currently produces approximately 0.1% of rice produced

globally; and it is assumed that this production percentage will remain constant throughout the planning
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Figure 7
Hardin County Historical, Projected, and Proposed Rice Water Demands
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Figure 8

Jefferson County Historical, Projected, and Proposed Rice Water Demands
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Figure 9
Orange County Historical, Projected, and Proposed Rice Water Demands
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TECHNICAL MEMORANDUM
East Texas Regional Water Planning Group
Rice Water Demand Projections Revisions

period. However, a key factor in this model is the assumption that over time, water restrictions and
population encroachment on many areas west (or down coast) of Houston will restrict acreage
dedicated to growing rice and, therefore, production. It is assumed that the Southeastern Rice-

Producing Counties will increase production to meet demand.

The historical crop-specific irrigation rates provided by the TWDB for 2005-2009 indicate that average
rice irrigation rates were 54 in/yr for the Southeastern Rice-Producing Counties and 51 in/yr for
Western and Other Rice-Producing Counties. However, these averages include both wet and dry years
and may be considered too low for long-range water supply planning. The model assumed a 10%
increase for these averages to account for drought-impacted years. For purposes of this model, the
estimated gross irrigation rates for Southeastern Rice-Producing Counties was assumed to be 60 in/yr
(see Line 17 of the Attachment D table) and the Western and Other Rice-Producing Counties was 56
in/yr (see Line 11 of the Attachment D table).

It is also important to note that 2017 Plan Projections for irrigation demands in Western and Other Rice-
Producing Counties have not been altered in this model. In general, the TWDB projections show
declines in irrigation in the affected counties over the planning period. The model retains the 2012 Plan
Projections and 2017 Plan Projections and assumes that projected rice demand increases will be met

by rice production in the five Southeastern Rice-Producing Counties.

REQUEST FOR MODIFICATION OF RICE IRRIGATION DEMANDS FOR HARDIN, JEFFERSON,
AND ORANGE COUNTIES

Based on the model developed for projecting rice irrigation demands in Southeastern Rice-Producing
Counties, it is recommended that the ETRWPG request that rice irrigation demands be modified as
indicated in Table 4 for Hardin, Jefferson, and Orange Counties. These proposed modifications only
relate to rice-related water demands and must be incorporated with other irrigation demands identified

in these counties for total irrigation demand projections.

Page 11
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ATTACHMENT A
2017 PLAN PROJECTIONS SPREADSHEET PROVIDED BY THE
TEXAS WATER DEVELOPMENT BOARD

M:\Projects\1600\002-01\Doc\TechMemo\Draft\Rice Production Memo\Draft_Rice_Technical Memorandum_v7.docx



Attachment A
2017 Plan Projections Spreadsheet Provided by the
Texas Water Development Board

Draft Irrigation Projections for 2017 SWP

Volume (af/yr)

Region County Name 2020 2030 2040 2050 2060 2070
D Bowie 6,221 6,221 6,060 5,657 5,281 5,121
D Lamar 5,945 5,879 5,813 5,748 5,684 5,622
D Red River 5,156 5,103 5,050 4,998 4,945 4,895
G Robertson 63,420 61,607 59,841 58,127 56,460 55,124
H Austin 3,932 3,932 3,932 3,932 3,932 3,932
H Brazoria 77,121 74,258 72,532 72,532 72,532 70,465
H Chambers 55,059 55,059 55,059 55,059 55,059 55,059
H Fort Bend 32,091 32,091 32,091 32,091 32,091 32,091
H Galveston 3,565 3,565 3,565 3,565 3,565 3,565
H Harris 3,397 3,397 3,397 3,397 3,397 3,397
H Liberty 43,632 43,632 43,632 43,632 43,632 43,632
H Waller 19,197 19,197 19,197 19,197 19,197 19,197
I Hardin 1,349 1,349 1,349 1,349 1,349 1,349
I Jefferson 82,814 82,814 82,814 82,814 82,814 82,814
K Colorado 120,618 115,551| 110,647| 105,878 101,314 97,363
K Matagorda 117,462 113,220 109,157| 105,247 101,477 98,081
K Wharton 126,140 121,626| 117,277| 113,083 97,165 92,166
L Calhoun 13,472 11,935 10,894 10,148 9,453 8,726
L Victoria 3,255 2,809 2,424 2,092 1,806 1,618
P Jackson 38,967 38,967 38,967 38,967 38,967 38,967
P Lavaca 4,387 4,387 4,387 4,387 4,387 4,387
P Wharton 102,785 102,785| 102,785| 102,785 102,785| 102,785

Page 1of1
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ATTACHMENT B
IRRIGATION BASIS SPREADSHEET PROVIDED BY THE
TEXAS WATER DEVELOPMENT BOARD

M:\Projects\1600\002-01\Doc\TechMemo\Draft\Rice Production Memo\Draft_Rice_Technical Memorandum_v7.docx



Attachment B

Irrigation Basis Spreadsheet Provided by the

Texas Water Development Board

Year Region County Name Crop Name |Reported Acreage (acres) Rate (in/yr) Water Use (af/yr)
2005(D BOWIE rice 2,100 30 5,250
2006(D BOWIE rice 608 33 1,672
2007 (D BOWIE rice 283 33 778
2008 (D BOWIE RICE 569 35 1,659
2009(D BOWIE RICE 517 28 1,206
2010(D BOWIE RICE 881 33 2,422
2007 (D LAMAR RICE 105 28 245
2008 (D LAMAR RICE 203 35 592
2009(D LAMAR RICE 215 26 465
2005(D RED RIVER RICE 750 36 2,250
2006(D RED RIVER RICE 440 36 1,320
2007 (D RED RIVER RICE 620 36 1,860
2008(D RED RIVER RICE 800 51 3,400
2005(|G ROBERTSON RICE 200 46 766
2006|G ROBERTSON RICE 162 46 621
2007|G ROBERTSON RICE 322 46 1,234
2008|G ROBERTSON RICE 240 46 920
2009|G ROBERTSON RICE 1,000 46 3,833
2010(G ROBERTSON RICE 1,000 46 3,833
2005(H AUSTIN RICE 2,400 32 6,400
2006 (H AUSTIN RICE 904 40 3,013
2007 (H AUSTIN RICE 1,003 40 3,343
2008 (H AUSTIN RICE 959 45 3,595
2009 (H AUSTIN RICE 1,036 33 2,848
2010(H AUSTIN RICE 1,111 42 3,888
2005(H BRAZORIA RICE 16,000 80 106,666
2006 (H BRAZORIA RICE 13,138 75 82,112
2007 (H BRAZORIA RICE 11,460 75 71,625
2008 (H BRAZORIA RICE 15,174 60 75,869
2009 (H BRAZORIA RICE 17,000 48 68,000
2010(H BRAZORIA RICE 17,366 52 75,252
2005(H CHAMBERS RICE 12,800 79 84,266
2006 (H CHAMBERS RICE 8,088 81 54,594
2007 (H CHAMBERS RICE 9,896 81 66,798
2008 (H CHAMBERS RICE 13,072 48 52,288
2009 (H CHAMBERS RICE 2,750 60 13,750
2010(H CHAMBERS RICE 11,250 64 60,000
2005(H FORT BEND RICE 6,900 80 46,000
2006 (H FORT BEND RICE 4,482 75 28,012
2007 (H FORT BEND RICE 4,925 70 28,729
2008 (H FORT BEND RICE 4,794 60 23,967
2009 (H FORT BEND RICE 6,400 57 30,400
2010(H FORT BEND RICE 5,500 57 26,125
2005(H GALVESTON RICE 900 84 6,300
2006 (H GALVESTON RICE 310 80 2,071
2007 (H GALVESTON RICE 300 80 2,000
2008 (H GALVESTON RICE 654 45 2,452
2009 (H GALVESTON RICE 1,500 40 5,000
2010(H GALVESTON RICE 500 55 2,291
2005(H HARRIS RICE 1,200 60 6,000
2006 (H HARRIS RICE 195 80 1,300
2007 (H HARRIS RICE 192 80 1,280
2008 (H HARRIS RICE 395 45 1,480
2005(H LIBERTY RICE 9,400 77 59,925
2006 (H LIBERTY RICE 5,436 81 36,693
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Attachment B

Irrigation Basis Spreadsheet Provided by the

Texas Water Development Board

Year Region County Name Crop Name |Reported Acreage (acres) Rate (in/yr) Water Use (af/yr)
2007 (H LIBERTY RICE 6,445 81 43,503
2008 (H LIBERTY RICE 7,579 60 37,893
2009 (H LIBERTY RICE 7,500 54 33,750
2010(H LIBERTY RICE 7,850 65 42,520
2005(H WALLER RICE 7,700 32 20,533
2006 (H WALLER RICE 6,264 33 17,226
2007 (H WALLER RICE 6,038 33 16,604
2008 (H WALLER RICE 6,208 35 18,105
2009 (H WALLER RICE 6,379 33 17,543
2010(H WALLER RICE 6,300 38 19,950
2006(! HARDIN RICE 238 33 654
2007l HARDIN RICE 670 33 1,842
2008l HARDIN RICE 950 30 2,375
2009(l HARDIN RICE 460 25 958
2010(l HARDIN RICE 500 36 1,500
2005(! JEFFERSON RICE 19,300 52 83,633
2006(! JEFFERSON RICE 14,239 75 88,993
2007l JEFFERSON RICE 14,596 75 91,225
2008l JEFFERSON RICE 17,578 60 87,888
2009(l JEFFERSON RICE 13,875 51 58,968
2010(l JEFFERSON RICE 17,200 60 86,000
2005(! ORANGE RICE 1,000 52 4,333
2006(! ORANGE RICE 1,000 75 6,250
2007l ORANGE RICE 500 75 3,125
2005(K COLORADO RICE 31,000 45 116,250
2006 (K COLORADO RICE 25,395 53 112,161
2007 (K COLORADO RICE 26,516 53 117,112
2008 (K COLORADO RICE 31,687 51 134,667
2009 (K COLORADO RICE 32,000 54 144,000
2010(K COLORADO RICE 32,115 56 149,870
2005 (K MATAGORDA RICE 21,900 55 100,375
2006 (K MATAGORDA RICE 18,075 55 82,843
2007 (K MATAGORDA RICE 15,100 39 49,452
2008 (K MATAGORDA RICE 19,671 45 73,766
2009 (K MATAGORDA RICE 25,000 48 100,000
2010(K MATAGORDA RICE 25,103 58 121,331
2005 (K WHARTON RICE 50,700 55 232,375
2006 K WHARTON RICE 35,417 55 162,327
2007 (K WHARTON RICE 17,101 63 89,780
2010(K, P WHARTON RICE 45,000 48 180,000
2008|K,P WHARTON RICE 38,179 58 184,531
2009(K,P WHARTON RICE 46,400 48 185,600
2005(L CALHOUN RICE 2,440 89 18,096
2006 (L CALHOUN RICE 2,636 69 15,157
2007 (L CALHOUN RICE 2,086 69 11,994
2008 (L CALHOUN RICE 2,803 60 14,015
2009 (L CALHOUN RICE 2,400 72 14,400
2010(L CALHOUN RICE 2,177 56 10,159
2005(L VICTORIA RICE 1,700 32 4,533
2006 (L VICTORIA RICE 564 36 1,692
2007 (L VICTORIA RICE 300 36 900
2008 (L VICTORIA RICE 1,081 35 3,152
2009 (L VICTORIA RICE 1,771 32 4,723
2010(L VICTORIA RICE 1,922 42 6,727
2008(M CAMERON RICE 187 50 779
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Attachment B

Irrigation Basis Spreadsheet Provided by the

Texas Water Development Board
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Year Region County Name Crop Name |Reported Acreage (acres) Rate (in/yr) Water Use (af/yr)
2005(P JACKSON RICE 12,700 40 42,333
2006 (P JACKSON RICE 9,929 40 33,096
2007 (P JACKSON RICE 10,114 40 33,713
2008 (P JACKSON RICE 9,926 45 37,222
2009(P JACKSON RICE 11,400 46 43,700
2010(P JACKSON RICE 11,200 43 40,133
2005(P LAVACA RICE 1,800 42 6,300
2006 (P LAVACA RICE 1,039 42 3,636
2007 (P LAVACA RICE 1,029 42 3,601
2008 (P LAVACA RICE 1,377 45 5,164
2009(P LAVACA RICE 1,057 32 2,819
2010(P LAVACA RICE 1,401 46 5,370
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AGRILIFE RESEARCH DOCUMENT EXCERPT
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Historical Texas Rice Production Statistics

Table 40. 18-year Texas rice acreage, yields and production comparison.

Main crop** Ratoon crop** % MC Total** Production***
Crop year Planted acres* Yield (Ib/A) Yield (Ib/A) ratooned** Yield (Ib/A) cwt
1993 296,193 5,054 1,168 34 5,451 14,383,037
1994 345,680 5,944 984 43 6,195 22,089,662
1995 315,108 5,505 165 32 5,558 17,513,703
1996 263,407 6,022 1,228 46 6,587 17,350,830
1997 256,944 5,232 895 42 5,608 14,408,971
1998 271,989 5413 796 54 5,843 15,891,008
1999 246,228 5,818 1,361 26 6,172 15,196,150
2000 211,241 6,360 948 37 6,711 14,176,944
2001 213,704 6,291 1,264 48 6,898 14,741,250
2002 204,880 6,744 1,017 34 7,090 14,526,940
2003 171,953 6,055 2,247 38 6,909 11,880,000
2004 216,810 6,231 1,557 35 6,776 14,690,000 #
2005 201,024 6,542 1,955 27 7,070 14,212,274
2006 147,549 6,913 1,248 39 7,400 10,918,626 ##
2007 143,299 6,179 1,948 35 6,860 9,830,311 *
2008 168,039 6,314 1,830 53 7,283 12,238,280 *
2009 169,990 6,531 2,264 58 7,844 13,334,015 *
2010 186,522 5,430 2,315 54 6,680 12,459,669 *
Avg. 1993-2010 223,920 5,951 1,297 40 6,473 15,041,149
2011 181,761 6,440 1,607 77 6,969 12,667,079
*10,271,940 (2007 sales) * 8,722,088 (2008 sales) *10,488,859 (2009 sales) *12,429,033 (2010 sales)
* USDA-FSA certified planted acres ** TAMUS AgriLife Research Beaumont Crop survey data *** Texas Rice Research Foundation check-off collections
# Modified to account for carryover stocks ## Estimated
Table 41. 16-year Texas rice-planted acres* comparison.
County 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Chambers 20,906 20,411 21,672 17,197 11,432 13,438 13,202 10,937 16,024 12,792 8,088 8,180 13,048 1,262 11,191 11,555
Brazoria 16,818 21,888 18,718 19,241 17,163 15,279 14,077 10,395 15,748 15,976 12,997 11,461 14,833 16,452 17,366 17,604
Jackson 25,235 20,521 20,128 18,355 16,208 14,953 14,005 13,057 14,734 12,713 9,929 10,115 9,519 11,350 11,042 11,739
Jefferson 26,102 24,947 24,422 22,655 18,519 18,575 18,389 15,037 19,954 19,355 14,234 14,112 15,641 13,749 17,264 16,949
Wharton 58,930 50,737 57,530 55,253 52,205 50,520 49,958 41,664 53,413 50,678 35417 34,928 38,699 43,064 45,024 41,656
Liberty 11,071 14,074 18,706 14,328 8,740 12,705 9,714 7,949 10,475 9,381 5,440 4,387 7,579 7,227 7,812 7,030
Colorado 36,200 36,091 35,698 33,522 31,136 32,110 30,734 28,572 33,273 30,903 25,465 26,517 30,776 31,587 32,116 34,281
Harris 6,654 6,484 6,187 4,875 2,957 1,975 2,083 1,664 1,522 1,067 195 192 395
Calhoun 4,760 2,511 3,851 3,164 1,568 1,468 1,498 1,897 2,488 2,439 2,767 2,086 2,803 2,154 2,177 2,249
Fort Bend 9,418 10,680 10,179 9,006 8,894 8,652 8,615 6,071 7,933 6,409 4,496 4,925 4,358 5,589 4,857 4,869
Matagorda 26,692 26,814 30,518 28,598 23,036 24,958 24,516 18,878 23,672 21,863 18,075 16,913 17,979 24,594 25,103 21,479
Victoria 2,775 2,941 3,302 2,401 1,937 1,977 1,748 1,247 1,356 1,705 564 1,081 1,771 1,922 1,851
Lavaca 3,703 2,682 2,452 2,006 2,523 1,746 1,790 1,582 2,189 1,804 1,039 1,029 1,255 1,057 1,401 1,280
Galveston 2,144 2,10 1,993 1,590 1,360 768 1,166 781 847 833 314 300 654 1,527 463 951
Orange 732 750 2,248 362 531 354 682 0 90
Austin 2,479 2,878 2,673 2,702 2,435 2,601 1,694 1,684 2,313 2,359 904 1,003 959 1,036 1,111 1,166
Bowie 1,600 1,136 1,329 1,538 1,030 1,435 1,287 1,332 1,510 2,054 608 284 569 517 881 429
Red River 47 951 941 1,100 709 965 1,017 587 639 639 440
Waller 5,677 6,741 6,694 6,142 6,206 6,951 7,038 7,168 7,868 7,672 6,260 6,038 6,508 6,379 6,288 6,051
Hardin 714 899 1,185 1,052 1,093 801 633 738 762 298 235 670 950 460 504 313
Hopkins 750 700 1,563 1,141 1,562 1,473 1,034 713 0 0 105
Robertson 87 81 159 200
Lamar 203 215 204
Cameron 30
Total 263,407 256,944 271,989 246,227 211,241 213,703 204,880 171,953 216,810 201,024 147,549 143,298 168,038 169,989 186,523 181,763

*USDA-FSA certified planted acres
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FOR SOUTHEASTERN RICE-PRODUCING COUNTIES
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DRAFT
Attachment D
Model to Calculate Rice Water Use and Total Irrigation for Southeastern Rice-Producing Counties

Line Parameter Units 2010/2011 2020 2030 2040 2050 2060 2070
1 |U.S. Rice Production® Ibs 25,000,000,000 27,524,411,927 30,055,052,023 32,352,245,997| 34,260,849,768 35,655,796,001 36,786,440,837|
2 |% Global Rice Produced by U.S.> % 2% 2% 2% 2% 2% 2% 2%
3 |Global Rice Demand® Ibs 1,250,000,000,000] 1,376,220,596,352| 1,502,752,601,133| 1,617,612,299,871| 1,713,042,488,396 1,782,789,800,049) 1,839,322,041,874
4 |Global Population Projection54 People 7,084,321,722 7,799,671,572 8,516,786,316 9,167,748,763 9,708,595,289 10,103,885,205 10,424,279,276
5 |Per-Capita Rice Demands® Ibs/person 176 176! 176 176 176 176 176
6 |Per Acre Yields® Ibs/acre 6,969 7,606 8,315 9,024 9,733 10,441 11,150
7 |Texas Rice Production’ Ibs 1,266,707,900 1,394,615,601 1,522,838,873 1,639,233,824 1,735,939,562 1,806,619,139 1,863,907,009
8 |% Global Rice Produced by Texas® % 0.1013%| 0.1013% 0.1013%, 0.1013%| 0.1013% 0.1013% 0.1013%|

9 |Western and Other Rice-Producing Counties®

10 Rice Irrigation Demands® af/yr 595,021 575,004 554,987 534,970 514,953 494,936 474,919
11 Estimated Gross Irrigation Rate'' in/yr 56.0 56.0 56.0 56.0 56.0 56.0 56.0
12 Rice-Planted Acreage]Z acres 127,505 123,215 118,926 114,636 110,347 106,058 101,768
13 Rice Production’® Ibs 888,579,109 937,174,377 988,867,908 1,034,479,131 1,074,008,046 1,107,348,595 1,134,717,182
14 t n Rice-Producing Counties™
15 Rice Production’® Ibs 378,128,791 457,441,225 533,970,965 604,754,692 661,931,516 699,270,544 729,189,827
16 Rice-Planted AcreagelE acres 54,259 60,142 64,218 67,016 68,009 66,974 65,398
17 Estimated Gross Irrigation Rate' in/yr 60.0 60.0! 60.0] 60.0 60.0; 60.0 60.0.
18 Rice Irrigation Demands"® af/yr 271,293 300,711 321,089 335,081 340,045 334,868 326,991
19 [Rice Irrigation Demand for Region | Rice-Producing Counties"®
20 Hardin County af/yr 2,159 2,393 2,555 2,666 2,706 2,665 2,602
21 Jefferson County af/yr 121,928 135,149 144,307 150,596 152,827 150,500 146,960
22 Orange County af/yr 3,365 3,730 3,983 4,156 4,218 4,153 4,056
23 |Proposed Irrigation Revisions for Region | Rice-Producing Counties™
24 Hardin County af/yr 3,080 3,414 3,645 3,804 3,861 3,802 3,712
25 Jefferson County af/yr 122,652 135,952 145,165 151,490 153,735 151,394 147,833
26 Orange County af/yr 3,365 3,730 3,983 4,156 4,218 4,153 4,056
Footnotes:

1 U.S. Rice Production. The 2010 total production was sourced from the USDA Agricultural Projections to 2021. Decadal Projections for 2020-2070 were calculated by multiplying global rice
demand (Line 3) by the percent of global rice produced by the U.S. (Line 2).

2 Percent Global Rice Produced by U.S. The current percentage of global rice demand met by U.S. production is 2%, as sourced from the USDA Rice Projections 2008-17 Market Outlook. This
percentage has been held constant throughout the planning period, based on information provided by Dr. Lloyd T. (Ted) Wilson of the Agrilife Research & Extension Center in Beaumont, Texas.

3 Global Rice Demand. The 2010 global rice demand value was determined by dividing the 2010 U.S. rice production (Line 1) by the 2010 percent U.S. rice production (Line 2). Decadal values for
2020-2070 were then determined by multiplying the per-capita rice production value for each decade (Line 5) by the global population projection (Line 4) for the same decade.

4 Global Population Projections. Population projections for each decade were sourced from the United Nations Department of Economic and Social Affairs.

S Per-Capita Rice Demand. The 2010 estimated per-capita demand for rice was determined by dividing the global rice demand in 2010 (Line 3) by the 2010 global population. The per-capita value
for all decades was assumed to be constant and was established at the 2010 value.

6 Per Acre Yields. The 2011 per-acre yield (Yield) was sourced from the Agrilife Research Document. Based on personal correspondence with Dr. Wilson, yields are expected to increase by 60%
over the planning period, enabling an estimate of the yield for 2070 at 1.6 X Yield for 2011. Decadal values for 2020-2060 were determined by linear interpolation between the 2011 and 2070
values.

7 Texas Rice Production. The 2011 Texas rice production was sourced from the Agrilife Research Document. Decadal projections for 2020-2070 were calculated by multiplying the global rice
demand (Line 3) by the Texas contribution to the global rice market (Line 8).

8 Percent Global Rice Produced by Texas. The current percentage of rice produced by Texas for the global market was calculated by dividing the 2010 Texas Rice Production (Line 7) by the 2010
Global Rice Demand (Line 3). This value was held constant throughout the planning period.

9 Western and Other Rice-Producing Counties. These counties include all rice-producing counties in Regions D, G, K, L, and P, Harris County, and all rice-producing Region H counties west of Harris
County. Table 3 in the Technical Memorandum identifies these 18 counties. Lines 10-13 provide relevant model inputs for Western and Other Rice-Producing Counties.

10 Rice Irrigation Demands for Western and Other Rice-Producing Counties. The 2010 rice irrigation demand value was determined by summing the average historical rice water use estimates
(2005-2010) for Western and Other Rice-Producing Counties. Decadal water use projections from 2020 to 2070 were provided by the TWDB for these counties. The Western and Other Rice-
Producing Counties projections for each decade were summed to determine Western and Other Rice-Producing Counties irrigation demands for each decade.

11 Estimated Gross Irrigation Rate for Western and Other Rice-Producing Counties. The irrigation rates for the Western and Other Rice-Producing Counties were estimated based on historical rice
irrigation rates for each county provided by the TWDB (51 in/yr), coupled with an approximate 10% increase to allow for drought-year planning.

12 Rice-Planted Acreage for Western and Other Rice-Producing Counties. Decadal values were determined by multiplying the rice irrigation demands (Line 10) by 12 and dividing by the average
gross irrigation rate (Line 11).
3 Rice Production for Western and Other Rice-Producing Counties. Decadal values were determined by multiplying the rice planted acres (Line 11) by the yield for each decade (Line 6).

14 Southeastern Rice-Producing Counties. The Southeastern Rice-Producing Counties are located east of Harris County in Regions H and |. Included are Hardin, Jefferson, and Orange Counties
(Region 1), and Chambers and Liberty Counties (Region H). Lines 15-18 provide relevant model inputs for Southeastern Rice-Producing Counties.

15 Rice Production for Southeastern Rice-Producing Counties. Decadal values were calculated by subtracting Rice Production for Western and Other Rice-Producing Counties (Line 13) from Texas
Rice Production (Line 7).

16 Rice-Planted Acreage for Southeastern Rice-Producing Counties. Decadal values were calculated by dividing the rice production for Southeastern Rice-Producing Counties (Line 15) by the yield
for each decade (Line 6).

17 Estimated Gross Irrigation Rate for Southeastern Rice-Producing Counties. The irrigation rates for the Southeastern Rice-Producing Counties were estimated based on historical rice irrigation
rates for each county provided by the TWDB (55 in/yr), coupled with an approximate 10% increase to allow for drought-year planning.

18 Rice Irrigation D ds for h n Rice-Producing Counties. Calculated by multiplying the rice-planted acreage (Line 16) by the average gross irrigation rate for Southeastern Rice-
Producing Counties (Line 17)

19 Rice Irrigation Demand for Region | Rice-Producing Counties. Historical (2005-2010) irrigation use estimates were provided by the TWDB and averaged for each rice-producing county. The
proportion of rice irrigation water use that each Region | county represents was determined by dividing the average irrigation water use for each county by the total for the Southeastern Rice-
Producing Counties. This proportion was multiplied by the decadal Southeastern rice-producing counties rice water demands (Line 18) to calculate the county-specific rice water use for Hardin,
Jefferson, and Orange Counties. These values represent the county-specific water demands for only the production of rice.

20 proposed Irrigation Revisions for Region | Rice-Producing Counties. Calculated by dividing the county-specific rice irrigation demands (Lines 20, 21, and 22) by the percentage of rice-related
water demands (in Table 1 of the Technical Memorandum) for each county. This value represents the proposed total irrigation demands for irrigating golf courses and growing crops such as
vegetables, hay, grapes, orchards, and rice.

Page 1of 1 8/21/2012
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MEETING SUMMARY

ALAN PLUMMER

I ASSOCIATES, INC.

East Texas Regional Water Planning Area (Region |)
Discussion of Non-Municipal Water Demands in Jefferson County
Meeting Summary

Prepared For: East Texas Regional Water Planning Group
Prepared By: Rex Hunt, P.E., Alan Plummer Associates
Date: September 16, 2012

This is a follow-up to both the RWPG meeting and the subsequent meeting in Beaumont on Thursday,
where various non-municipal irrigation projections were discussed. First is a summary of the Thursday
meeting, followed by additional suggestions on where we might need to head with respect to the non-

municipal projections.
SUMMARY OF MEETING AT LNVA OFFICES ON SEPTEMBER 13

The meeting was coordinated by Scott Hall, although it was essentially carried out not by him but by
several of the local farmers. The purpose of the meeting was to discuss several aspects of ongoing

irrigation in Jefferson County and adjoining counties. The following were in attendance:

¢ Representing the farmers:
o Bill Dishman, Jr.
Herb Dishman
Mike Douget
Tina Blake
Ted Wilson, Texas Agrilife Research Center
o Pete Kafalas, BP Biofuels North America, LLC
o Representing the Texas Water Development Board
o Dan Hardin
o Doug Shaw
e Others present:
o Scott Hall, LNVA
o Mike Daws, LNVA
o Dawn Pilcher, LNVA
o Jerry Clark, Sabine River Authority

o O O O

The farmers opened the meeting with a discussion of the status and future of irrigation and livestock
water demands in the area in and around Jefferson County. They reported a steady growth and
stabilization of rice farming in the area, with prospects that it will continue to grow (for similar reasons to

those addressed in the APAI rice memorandum). Row crops are on the increase, especially energy cane

Texas Registered Engineering Firm F-13 10f3
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and specialty crops. Attached is a pdf of three handouts provided by the delegation of farmers for the

meeting.
Rice

Organic rice is a niche market, but steadily increasing. Genetically engineered see rice is also on the
increase. It is beginning to move out of areas to the west of Houston and into the Jefferson County area,
and is doing better in this area than anyone expected. It should be expected that irrigation demand for
rice will increase in the region. The economic impact of rice in this area goes beyond the production and
sale of rice. Rice irrigation provides habitat for ducks, and other waterfowl, which supports additional
recreational revenue for the region. The habitat also provides replacement for losses of natural wetlands

due to population growth and encroachment.

Energy Cane

Energy cane is being grown under contracts with BP, who is planning to develop ethanol refineries. The
energy cane is a high cellulose crop that grows quickly. The refinery will be developed to deal with the
high-cellulose material to develop the ethanol. Approximately 1,000 acres of energy cane are being
cultivated at this time; approximately 4,000 acres next year; and 6,000 to 8,000 acres in 2014. Pete
Kafalas estimated that by 2020, there could be approximately 52,000 acres of energy cane crops in
eastern Jefferson and western Chambers Counties being grown. The farmers indicated that this would
not be land that is being used, or would be expected to be used, for rice farming. All water for these
crops would be supplied by LNVA. The amount of water needed to grow the energy cane would typically
be around 1 foot per year. In dry years, it could be 1.5 feet. The energy cane crops will supporta 75 to
92 million gallon per year ethanol refinery to be constructed by BP nearby. In all, BP is planning 6 to 10

such plants along the Gulf Coast from Texas to Florida.

It does not appear that BP is looking at areas in Texas other than this portion of Jefferson and Chambers,
although Kafalas did not rule it out. Other energy companies (e.g., Valero or Chevron) may be looking at
other counties, such as Orange.

Specialty Crops

A number of specialty crops are being grown, or experimented with at this time in the area. These
include blueberries, olives, soy beans, eucalyptus, crawfish, etc. Specific irrigation numbers were not
provided, but it should be anticipated that there will continue to be an irrigation water demand for such

crops.
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Cattle

Tina Blake is the cattle rancher in the group. Her handout provides specifics of her discussion. Her
primary point was that the cattle industry in this area is important to the area and to Texas from an

economic perspective.
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Gonzalez,Lauren

From: Hunt, Rex

Sent: Sunday, September 16, 2012 3:25 PM
To: Gonzalez,Lauren

Subject: FW: Non-municipal demand

Follow Up Flag: Follow up

Flag Status: Completed

Rex Hunt

Alan Plummer Associates, Inc.
512.826,1568 (cell)
512.452.5905 (office)
512.687.2155 (office-direct)

From: jmartin@setgcd.org [mailto:jmartin@setgcd.org]
Sent: Friday, September 14, 2012 10:54 AM

To: 'Lila Fuller'; Hunt, Rex; MichaelHarbordt@suddenlink.net
Subject: Non-municipal demand

Hello All,
After having made several phones, the only modifications that | will suggest are for Tyler County, as follows:

East Texas Electric Cooperative is currently building a facility will use an estimated 1,029 acre feet for steam electric
production. The facility is expected to come online in late 2014. Please note that it is expect that approximately 1,000
acre feet of that water demand will come from recycling the effluent from the City of Woodville; and

German Pellets of Texas is a manufacturing facility that has a groundwater permit for 430 acre feet per year. This facility
is expected to come online in 2013 or early 2014.

Should you have any questions, please do not hesitate to call.

John M. Martin

Southeast Texas Groundwater Conservation District
P.O. Box 1407

Jasper, TX 75951

(409) 383-1577
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ANRA

ANGELINA & NECHES RIVER AUTHORITY

September 19, 2012

Mr. Rex Hunt, APAI

Region I, East Texas Regional Water Planning Group
Alan Plummer Associates, Inc.

6300 La Calma, Suite 400

Austin, Texas 78752

Re: Revised Mining Water Demand Projections for the 2016 Region I Water Plan
Dear Mr. Hunt:

The Angelina & Neches River Authority (ANRA) has contractual water demands for mining
purposes in Nacogdoches, Rusk, Sabine, Shelby and San Augustine counties for the portions that
lie within the Neches River Basin. Therefore, ANRA would like to revise its water demand
projections for inclusion in the 2016 Region I Water Plan. These projections would be above and
beyond ANRA’s previously stated projections for our Lake Columbia Participants.

These demands are the result of oil & gas operations activities associated with the Haynesville
Shale and its outcrop areas within the counties stated above. ANRA has working relationship
with two energy companies who have interests in these counties. Their intent is to continue
drilling activities based on market demands over the next 20 to 30 year period.

[ have attached a table that delineates estimated water demand by county within ANRA’s
jurisdictional service area. ANRA intends to meet these demands via surface water rights permits
and contracts with current water rights holders within those counties. As part of the process of
meeting these demands, ANRA will also evaluate the potential for amending its water rights
permit for Lake Columbia to reflect these consumptive uses at some point in the future after the
reservoir is completed.

If you have any questions, please contact me at 936-633-7543.
Respectfully,

/
|
Ke olcomb

Ge Manager
attachment

Post Office Box387 / 210 Lufkin Avenue / Lufkin, Texas 75902 / 936-632-7795 / Fax936-632-2564
Serving the 17 county area of the Angelina & Neches River basins in East Texas



Angelina & Neches River Authority
Proposed Mining Demands

2016 Region I Water Plan
Proposed Mining Water Demands
(acre-feet per year)

County/ WUG 2010 2020 2030 2040 2050
Nacogdoches 7,000 4,500 0 0 0
Rusk 1,000 500 0 0 0
Sabine 1,500 1,000

Shelby 1,500 1,000 0 0 0
San Augustine 4,000 3,000

Total 15,000 10,000 0 0 0

2060
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2016 Water Plan
East Texas Region

Appendix 2-B

Population Projections DB17 Report

The following appendix includes a copy of the Population Projections data from
the TWDB Data Web Interface known as the DB17. The summary is divided by Water

User Group, county, and river basin.
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TWDB: WUG Population Page 1 of 8

Water User Group (WUG) Population

11/17/2015 10:26:06 AM

REGION I WUG POPULATION
2020 2030 2040 2050 2060 2070
ANDERSON COUNTY
NECHES BASIN
BRUSHY CREEK WSC 1,751 1,808 1,829 1,829 1,829 1,829
FRANKSTON 1,263 1,305 1,320 1,320 1,320 1,320
PALESTINE 10,022 10,351 10,471 10,471 10,471 10,471
WALSTON SPRINGS WSC 2,860 2,954 2,988 2,988 2,988 2,988
COUNTY-OTHER 6,218 6,421 6,495 6,495 6,495 6,495
NECHES BASIN TOTAL POPULATION 22,114 22,839 23,103 23,103 23,103 23,103
TRINITY BASIN
BRUSHY CREEK WSC 1,028 1,062 1,074 1,074 1,074 1,074
ELKHART 1,431 1,478 1,496 1,496 1,496 1,496
FOUR PINES WSC 3,595 3,713 3,756 3,756 3,756 3,756
PALESTINE 9,509 9,821 9,934 9,934 9,934 9,934
THE CONSOLIDATED WSC 1,669 1,724 1,744 1,744 1,744 1,744
WALSTON SPRINGS WSC 1,142 1,180 1,193 1,193 1,193 1,193
COUNTY-OTHER 20,528 21,200 21,446 21,446 21,446 21,446
TRINITY BASIN TOTAL POPULATION 38,902 40,178 40,643 40,643 40,643 40,643
ANDERSON COUNTY TOTAL POPULATION 61,016 63,017 63,746 63,746 63,746 63,746
ANGELINA COUNTY
NECHES BASIN
ANGELINA WSC 2,999 3,209 3,385 3,546 3,689 3,817
BURKE 793 849 895 938 976 1,009
CENTRAL WCID OF ANGELINA COUNTY 6,876 7,357 7,761 8,129 8,459 8,751
DIBOLL 5,137 5,496 5,798 6,073 6,320 6,538
FOUR WAY SUD 5,666 6,062 6,395 6,699 6,971 7,211
HUDSON 5,088 5,444 5,743 6,016 6,260 6,476
HUDSON WSC 6,045 6,469 6,824 7,148 7,438 7,695
HUNTINGTON 2,278 2,438 2,571 2,694 2,803 2,900
LUFKIN 37,713 40,352 42,567 44,589 46,398 48,000
REDLAND WSC 2,594 2,776 2,928 3,067 3,192 3,302
ZAVALLA 767 821 866 907 944 976
COUNTY-OTHER 17,360 18,575 19,596 20,526 21,358 22,097
NECHES BASIN TOTAL POPULATION 93,316 99,848 105,329 110,332 114,808 118,772
ANGELINA COUNTY TOTAL POPULATION 93,316 99,848 105,329 110,332 114,808 118,772
CHEROKEE COUNTY
NECHES BASIN
ALTO 1,341 1,470 1,597 1,749 1,907 2,079
ALTO RURAL WSC 3,272 3,588 3,898 4,267 4,655 5,074
BULLARD 52 57 62 68 74 80
CRAFT-TURNEY WSC 5,195 5,696 6,188 6,775 7,390 8,055
JACKSONVILLE 15,914 17,451 18,959 20,756 22,640 24,677
NEW SUMMERFIELD 1,216 1,334 1,449 1,586 1,730 1,886
NORTH CHEROKEE WSC 4,901 5,375 5,839 6,392 6,973 7,600




TWDB: WUG Population Page 2 of 8

Water User Group (WUG) Population

11/17/2015 10:26:06 AM

REGION I WUG POPULATION
2020 2030 2040 2050 2060 2070
CHEROKEE COUNTY
NECHES BASIN
RUSK 6,074 6,661 7,236 7,922 8,641 9,419
RUSK RURAL WSC 3,592 3,938 4,279 4,684 5,109 5,569
SOUTHERN UTILITIES COMPANY 2,805 3,076 3,341 3,658 3,990 4,349
TROUP 67 74 80 88 95 104
WELLS 865 948 1,030 1,128 1,230 1,341
WRIGHT CITY WSC 601 659 716 784 855 932
COUNTY-OTHER 9,739 10,678 11,603 12,703 13,859 15,104
NECHES BASIN TOTAL POPULATION 55,634 61,005 66,277 72,560 79,148 86,269
CHEROKEE COUNTY TOTAL POPULATION 55,634 61,005 66,277 72,560 79,148 86,269
HARDIN COUNTY
NECHES BASIN
KOUNTZE 2,129 2,135 2,139 2,142 2,145 2,147
LUMBERTON 14,314 16,522 18,093 19,252 20,158 20,838
LUMBERTON MUD 8,547 9,053 9,413 9,679 9,887 10,043
NORTH HARDIN WSC 7,821 8,344 8,716 8,991 9,206 9,367
SILSBEE 6,772 6,922 7,029 7,108 7,170 7,217
SOUR LAKE 1,921 2,022 2,094 2,147 2,189 2,220
WEST HARDIN WSC 3,999 4,020 4,035 4,046 4,055 4,062
COUNTY-OTHER 13,642 14,611 15,300 15,807 16,201 16,498
NECHES BASIN TOTAL POPULATION 59,145 63,629 66,819 69,172 71,011 72,392
TRINITY BASIN
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE 134 152 165 175 183 189
COMPANY
WEST HARDIN WSC 53 53 53 53 53 53
COUNTY-OTHER 145 152 157 160 163 164
TRINITY BASIN TOTAL POPULATION 332 357 375 388 399 406
HARDIN COUNTY TOTAL POPULATION 59,477 63,986 67,194 69,560 71,410 72,798
HENDERSON COUNTY
NECHES BASIN
ATHENS 275 295 312 334 353 372
BERRYVILLE 1,088 1,191 1,277 1,390 1,488 1,583
BETHEL-ASH WSC 3,186 3,602 3,949 4,407 4,803 5,187
BROWNSBORO 1,366 1,664 1,913 2,241 2,525 2,800
BRUSHY CREEK WSC 758 814 861 923 977 1,028
CHANDLER 3,589 4,370 5,020 5,878 6,620 7,339
FRANKSTON 44 67 86 111 133 154
MURCHISON 596 598 600 602 604 606
R-P-M WSC 703 839 952 1,102 1,231 1,356
VIRGINIA HILL WSC 1,825 2,095 2,320 2,617 2,874 3,123
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REGION I WUG POPULATION
2020 2030 2040 2050 2060 2070
HENDERSON COUNTY
NECHES BASIN
COUNTY-OTHER 11,374 11,109 10,887 10,594 10,340 10,096
NECHES BASIN TOTAL POPULATION 24,804 26,644 28,177 30,199 31,948 33,644
HENDERSON COUNTY TOTAL POPULATION 24,804 26,644 28,177 30,199 31,948 33,644
HOUSTON COUNTY
NECHES BASIN
GRAPELAND 597 600 601 601 601 601
THE CONSOLIDATED WSC 3,710 3,742 3,742 3,742 3,742 3,742
COUNTY-OTHER 188 173 172 172 172 172
NECHES BASIN TOTAL POPULATION 4,495 4,515 4,515 4,515 4,515 4,515
TRINITY BASIN
CROCKETT 7,073 7,105 7,105 7,105 7,105 7,105
GRAPELAND 922 927 927 927 927 927
LOVELADY 681 690 690 690 690 690
THE CONSOLIDATED WSC 10,121 10,187 10,188 10,188 10,188 10,188
COUNTY-OTHER 859 836 835 835 835 835
TRINITY BASIN TOTAL POPULATION 19,656 19,745 19,745 19,745 19,745 19,745
HOUSTON COUNTY TOTAL POPULATION 24,151 24,260 24,260 24,260 24,260 24,260
JASPER COUNTY
NECHES BASIN
JASPER 7,839 8,012 8,045 8,045 8,045 8,045
COUNTY-OTHER 14,226 14,541 14,601 14,601 14,601 14,601
NECHES BASIN TOTAL POPULATION 22,065 22,553 22,646 22,646 22,646 22,646
SABINE BASIN
JASPER COUNTY WCID #1 2,995 3,062 3,074 3,074 3,074 3,074
KIRBYVILLE 2,213 2,262 2,271 2,271 2,271 2,271
MAURICEVILLE SUD 429 439 440 440 440 440
COUNTY-OTHER 9,176 9,379 9,418 9,418 9,418 9,418
SABINE BASIN TOTAL POPULATION 14,813 15,142 15,203 15,203 15,203 15,203
JASPER COUNTY TOTAL POPULATION 36,878 37,695 37,849 37,849 37,849 37,849
JEFFERSON COUNTY
NECHES BASIN
BEAUMONT 42,378 45,111 47,983 51,321 55,003 59,125
BEVIL OAKS 1,351 1,438 1,529 1,636 1,753 1,884
CHINA 22 24 25 27 29 31
GROVES 500 500 500 500 500 500
JEFFERSON COUNTY WCID #10 856 911 969 1,036 1111 1,194
MEEKER MUD 836 889 946 1,012 1,084 1,166
NEDERLAND 670 713 758 811 869 934
NOME 399 424 451 482 517 556
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REGION I WUG POPULATION
2020 2030 2040 2050 2060 2070
JEFFERSON COUNTY
NECHES BASIN
PORT ARTHUR 171 173 173 173 173 173
PORT NECHES 7,183 7,646 8,133 8,699 9,323 10,022
COUNTY-OTHER 784 877 978 1,001 1,217 1,359
NECHES BASIN TOTAL POPULATION 55,150 58,706 62,445 66,788 71,579 76,944
NECHES-TRINITY BASIN
BEAUMONT 83,002 88,354 93,980 100,517 107,727 115,802
CHINA 1,208 1,285 1,368 1,462 1,567 1,685
GROVES 15,644 15,644 15,644 15,644 15,644 15,644
JEFFERSON COUNTY WCID #10 4,268 4,543 4,833 5,169 5,539 5,955
MEEKER MUD 2,497 2,659 2,828 3,024 3,241 3,484
NEDERLAND 17,928 19,084 20,300 21,712 23,269 25,014
NOME 225 240 255 273 292 314
PORT ARTHUR 56,866 57,582 57,582 57,582 57,582 57,582
PORT NECHES 6,638 7,067 7,516 8,039 8,615 9,261
WEST JEFFERSON COUNTY MWD 8,554 9,105 9,685 10,359 11,102 11,934
COUNTY-OTHER 15,399 20,351 26,308 33,233 40,873 49,422
NECHES-TRINITY BASIN TOTAL 212,229 225914 240,299 257,014 275,451 296,097
POPULATION
JEFFERSON COUNTY TOTAL POPULATION 267,379 284,620 302,744 323,802 347,030 373,041
NACOGDOCHES COUNTY
NECHES BASIN
APPLEBY WSC 3,638 4,087 4,530 5,001 5,499 6,020
CUSHING 685 769 852 941 1,035 1,133
D&M WSC 6,239 7,009 7,768 8,575 9,430 10,323
GARRISON 1,001 1,125 1,246 1,376 1,513 1,656
LILLY GROVE SUD 3,075 3,454 3,828 4,226 4,648 5,088
MELROSE WSC 3,468 3,897 4,318 4,767 5,242 5,739
NACOGDOCHES 36,889 41,442 45,930 50,706 55,758 61,040
SWIFT WSC 2,795 3,140 3,480 3,842 4,225 4,625
WODEN WSC 2,694 3,026 3,354 3,702 4,071 4,457
COUNTY-OTHER 11,652 13,091 14,509 16,019 17,614 19,283
NECHES BASIN TOTAL POPULATION 72,136 81,040 89,815 99,155 109,035 119,364
NACOGDOCHES COUNTY TOTAL POPULATION 72,136 81,040 89,815 99,155 109,035 119,364
NEWTON COUNTY
SABINE BASIN
MAURICEVILLE SUD 390 390 390 390 390 390
NEWTON 2,478 2,478 2,478 2,478 2,478 2,478
SOUTH NEWTON WSC 2,622 2,622 2,622 2,622 2,622 2,622
COUNTY-OTHER 8,955 8,955 8,955 8,955 8,955 8,955
SABINE BASIN TOTAL POPULATION 14,445 14,445 14,445 14,445 14,445 14,445
NEWTON COUNTY TOTAL POPULATION 14,445 14,445 14,445 14,445 14,445 14,445
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REGION I WUG POPULATION
2020 2030 2040 2050 2060 2070
ORANGE COUNTY
NECHES BASIN
BRIDGE CITY 1,208 1,262 1,301 1,327 1,347 1,361
MAURICEVILLE SUD 701 733 756 771 782 791
ORANGEFIELD WSC 2,029 2,120 2,185 2,229 2,262 2,286
PORT ARTHUR 5 5 5 5 5 5
ROSE CITY 530 554 571 582 591 597
VIDOR 9,017 9,425 9,712 9,907 10,056 10,163
COUNTY-OTHER 13,937 14,569 15,012 15,313 15,543 15,710
NECHES BASIN TOTAL POPULATION 27,427 28,668 29,542 30,134 30,586 30,913
NECHES-TRINITY BASIN
BRIDGE CITY 968 1,011 1,042 1,063 1,079 1,091
COUNTY-OTHER 30 33 33 34 34 34
NECHES-TRINITY BASIN TOTAL 998 1,044 1,075 1,097 1,113 1,125
POPULATION
SABINE BASIN
BRIDGE CITY 6,095 6,372 6,565 6,697 6,797 6,870
MAURICEVILLE SUD 8,407 8,787 9,055 9,236 9,375 9,475
ORANGE 19,616 20,503 21,128 21,552 21,875 22,109
ORANGEFIELD WSC 3,174 3,318 3,419 3,488 3,540 3,578
PINEHURST 2,213 2,313 2,383 2,431 2,467 2,494
SOUTH NEWTON WSC 1,475 1,542 1,589 1,621 1,645 1,663
VIDOR 2,143 2,240 2,308 2,354 2,389 2,415
WEST ORANGE 3,632 3,797 3,912 3,991 4,051 4,094
COUNTY-OTHER 11,147 11,649 12,008 12,247 12,431 12,562
SABINE BASIN TOTAL POPULATION 57,902 60,521 62,367 63,617 64,570 65,260
ORANGE COUNTY TOTAL POPULATION 86,327 90,233 92,984 94,848 96,269 97,298
PANOLA COUNTY
CYPRESS BASIN
COUNTY-OTHER 55 58 60 61 62 63
CYPRESS BASIN TOTAL POPULATION 55 58 60 61 62 63
SABINE BASIN
BECKVILLE 968 1,084 1,155 1,221 1,271 1,310
CARTHAGE 6,925 7,066 7,152 7,232 7,292 7,339
GILL WSC 734 756 770 783 793 801
TATUM 333 397 436 472 499 520
COUNTY-OTHER 16,096 17,017 17,581 18,104 18,495 18,799
SABINE BASIN TOTAL POPULATION 25,056 26,320 27,094 27,812 28,350 28,769
PANOLA COUNTY TOTAL POPULATION 25,111 26,378 27,154 27,873 28,412 28,832
POLK COUNTY
NECHES BASIN
CORRIGAN 1,821 2,035 2,202 2,345 2,462 2,556
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POLK COUNTY
NECHES BASIN
COUNTY-OTHER 7,138 7,973 8,632 9,192 9,650 10,018
NECHES BASIN TOTAL POPULATION 8,959 10,008 10,834 11,537 12,112 12,574
POLK COUNTY TOTAL POPULATION 8,959 10,008 10,834 11,537 12,112 12,574
RUSK COUNTY
NECHES BASIN
HENDERSON 12,984 14,473 15,920 17,474 19,089 20,763
NEW LONDON 615 685 753 827 904 983
OVERTON 285 318 349 384 419 456
WRIGHT CITY WSC 497 554 610 669 731 795
COUNTY-OTHER 15,639 17,432 19,174 21,045 22,991 25,007
NECHES BASIN TOTAL POPULATION 30,020 33,462 36,806 40,399 44,134 48,004
SABINE BASIN
CHALK HILL SUD 3,695 4,118 4,530 4,972 5,432 5,908
CROSS ROADS SUD 2,872 3,202 3,522 3,865 4,223 4,593
EASTON 58 65 71 78 85 93
ELDERVILLE WSC 1,757 1,958 2,153 2,364 2,582 2,809
HENDERSON 2,256 2,514 2,765 3,035 3,316 3,607
KILGORE 3,349 3,733 4,106 4,507 4,924 5,355
NEW LONDON 495 552 607 666 727 791
OVERTON 2,354 2,623 2,886 3,167 3,460 3,764
TATUM 1,243 1,386 1,524 1,673 1,827 1,987
WEST GREGG SUD 188 210 231 253 277 301
COUNTY-OTHER 10,985 12,244 13,468 14,784 16,151 17,568
SABINE BASIN TOTAL POPULATION 29,252 32,605 35,863 39,364 43,004 46,776
RUSK COUNTY TOTAL POPULATION 59,272 66,067 72,669 79,763 87,138 94,780
SABINE COUNTY
NECHES BASIN
GMWwWSC 1,427 1,433 1,434 1,434 1,434 1,434
PINELAND 881 883 883 883 883 883
COUNTY-OTHER 94 93 92 92 92 92
NECHES BASIN TOTAL POPULATION 2,402 2,409 2,409 2,409 2,409 2,409
SABINE BASIN
G MWSC 5,891 5,914 5,914 5,914 5,914 5,914
HEMPHILL 1,295 1,304 1,304 1,304 1,304 1,304
COUNTY-OTHER 1,629 1,622 1,622 1,622 1,622 1,622
SABINE BASIN TOTAL POPULATION 8,815 8,840 8,840 8,840 8,840 8,840
SABINE COUNTY TOTAL POPULATION 11,217 11,249 11,249 11,249 11,249 11,249
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SAN AUGUSTINE COUNTY
NECHES BASIN
SAN AUGUSTINE 2,121 2,121 2,121 2,121 2,121 2,121
COUNTY-OTHER 6,020 6,020 6,020 6,020 6,020 6,020
NECHES BASIN TOTAL POPULATION 8,141 8,141 8,141 8,141 8,141 8,141
SABINE BASIN
GMWSC 714 714 714 714 714 714
COUNTY-OTHER 62 62 62 62 62 62
SABINE BASIN TOTAL POPULATION 776 776 776 776 776 776
SAN AUGUSTINE COUNTY TOTAL POPULATION 8,917 8,917 8,917 8,917 8,917 8,917
SHELBY COUNTY
NECHES BASIN
TIMPSON 44 47 50 53 55 58
COUNTY-OTHER 2,864 3,081 3,271 3,452 3,621 3,777
NECHES BASIN TOTAL POPULATION 2,908 3,128 3,321 3,505 3,676 3,835
SABINE BASIN
CENTER 5,604 6,027 6,400 6,754 7,085 7,390
JOAQUIN 890 957 1,016 1,072 1,125 1,173
TENAHA 1,252 1,347 1,430 1,509 1,583 1,651
TIMPSON 1,203 1,294 1,374 1,450 1,521 1,586
COUNTY-OTHER 15,604 16,779 17,821 18,805 19,725 20,578
SABINE BASIN TOTAL POPULATION 24,553 26,404 28,041 29,590 31,039 32,378
SHELBY COUNTY TOTAL POPULATION 27,461 29,532 31,362 33,095 34,715 36,213
SMITH COUNTY
NECHES BASIN
ARP 1,017 1,066 1,115 1,168 1,222 1,278
BULLARD 3,299 4,233 5,170 6,179 7,206 8,259
CRYSTAL SYSTEMS INC 832 1,068 1,305 1,560 1,820 2,086
DEAN WSC 4,736 4,917 5,099 5,294 5,493 5,697
JACKSON WSC 2,158 2,381 2,605 2,846 3,091 3,342
LINDALE 2,099 2,704 3,311 3,964 4,629 5,311
LINDALE RURAL WSC 2,831 3,079 3,328 3,596 3,869 4,149
NEW CHAPEL HILL 622 652 682 714 746 779
NOONDAY 953 1,139 1,326 1,527 1,731 1,941
OVERTON 151 191 231 274 318 363
R-P-M WSC 292 331 370 412 455 499
SOUTHERN UTILITIES COMPANY 36,455 38,555 40,661 42,928 45,235 47,603
TROUP 2,005 2,212 2,420 2,644 2,872 3,105
TYLER 104,786 114,056 123,354 133,362 143,548 154,002
WALNUT GROVE WSC 8,208 9,695 11,187 12,793 14,427 16,104
WHITEHOUSE 9,209 10,848 12,492 14,261 16,061 17,909
WRIGHT CITY WSC 2,381 2,669 2,958 3,269 3,585 3,910
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SMITH COUNTY
NECHES BASIN
COUNTY-OTHER 6,986 8,783 10,582 12,521 14,495 16,522
NECHES BASIN TOTAL POPULATION 189,020 208,579 228,196 249,312 270,803 292,859
SMITH COUNTY TOTAL POPULATION 189,020 208,579 228,196 249,312 270,803 292,859
TRINITY COUNTY
NECHES BASIN
GROVETON 540 584 589 572 599 627
COUNTY-OTHER 3,208 3,470 3,495 3,397 3,554 3,719
NECHES BASIN TOTAL POPULATION 3,748 4,054 4,084 3,969 4,153 4,346
TRINITY COUNTY TOTAL POPULATION 3,748 4,054 4,084 3,969 4,153 4,346
TYLER COUNTY
NECHES BASIN
COLMESNEIL 611 614 614 614 614 614
IVANHOE 909 913 913 913 913 913
IVANHOE NORTH 551 554 554 554 554 554
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE 65 65 65 65 65 65
COMPANY
TYLER COUNTY WSC 5,684 5,711 5711 5711 5,711 5,711
WOODVILLE 2,649 2,661 2,661 2,661 2,661 2,661
COUNTY-OTHER 11,819 11,878 11,878 11,878 11,878 11,878
NECHES BASIN TOTAL POPULATION 22,288 22,396 22,396 22,396 22,396 22,396
TYLER COUNTY TOTAL POPULATION 22,288 22,396 22,396 22,396 22,396 22,396
REGION | TOTAL POPULATION| 1,151,556 1,233,973 1,309,681 1388867|  1469,843] 1553652
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The following appendix includes a copy of the Water Demand Projections data
from the TWDB Data Web Interface known as the DB17. The summary is divided by

Water User Group, county, and river basin.
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REGION | WUG DEMAND (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 | 2060 2070
ANDERSON COUNTY
NECHES BASIN
BRUSHY CREEK WSC 149 146 141 138 138 138
FRANKSTON 239 240 238 236 236 236
PALESTINE 2,588 2,626 2,620 2,600 2,596 2,596
WALSTON SPRINGS WSC 291 288 283 277 276 276
COUNTY-OTHER 877 878 867 856 854 854
MANUFACTURING 14 18 19 20 21 22
MINING 64 81 85 68 48 35
STEAM ELECTRIC POWER 11,306 13,218 15,549 18,390 21,853 25,968
LIVESTOCK 648 648 648 648 648 648
IRRIGATION 207 207 207 207 207 207
NECHES BASIN TOTAL DEMAND 16,383 18,350 20,657 23,440 26,877 30,980
TRINITY BASIN
BRUSHY CREEK WSC 89 87 84 82 81 81
ELKHART 249 251 250 247 246 246
FOUR PINES WSC 336 336 331 327 326 325
PALESTINE 2,457 2,492 2,484 2,465 2,462 2,462
THE CONSOLIDATED WSC 189 189 185 182 181 181
WALSTON SPRINGS WSC 117 116 113 111 111 111
COUNTY-OTHER 2,895 2,899 2,863 2,825 2,817 2,817
MANUFACTURING 16 22 23 24 25 26
MINING 76 96 100 79 57 40
LIVESTOCK 754 754 754 754 754 754
IRRIGATION 255 255 255 255 255 255
TRINITY BASIN TOTAL DEMAND 7,433 7,497 7,442 7,351 7,315 7,298
ANDERSON COUNTY TOTAL DEMAND 23,816 25,847 28,099 30,791 34,192 38,278
ANGELINA COUNTY
NECHES BASIN
ANGELINAWSC 251 251 255 265 275 284
BURKE 156 165 172 180 186 193
CENTRAL WCID OF ANGELINA COUNTY 480 495 522 547 569 589
DIBOLL 672 690 707 738 766 792
FOUR WAY SUD 490 509 527 546 566 585
HUDSON 388 397 406 418 433 448
HUDSON WsC 407 435 459 481 500 518
HUNTINGTON 231 236 241 247 257 265
LUFKIN 6,271 6,523 6,736 6,979 7,246 7,494
REDLAND WSC 201 199 208 217 225 232
ZAVALLA 79 81 82 84 87 90
COUNTY-OTHER 1,961 1,999 2,045 2,134 2,214 2,289
MANUFACTURING 15,249 16,858 18,487 19,934 21,478 23,142
MINING 486 585 410 312 237 180
STEAM ELECTRIC POWER 1,000 1,000 1,000 1,000 1,000 1,000
LIVESTOCK 648 648 648 648 648 648
IRRIGATION 481 481 481 481 481 481
NECHES BASIN TOTAL DEMAND 29,451 31,552 33,386 35,211 37,168 39,230
ANGELINA COUNTY TOTAL DEMAND 29,451 31,552 33,386 35,211 37,168 39,230
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CHEROKEE COUNTY
NECHES BASIN
ALTO 249 266 284 308 335 366
ALTO RURAL WSC 638 678 734 802 873 951
BULLARD 11 12 13 14 15 16
CRAFT-TURNEY WSC 483 502 523 560 609 663
JACKSONVILLE 2,680 2,858 3,042 3,297 3,588 3,908
NEW SUMMERFIELD 156 166 177 192 209 228
NORTH CHEROKEE WSC 602 640 681 737 801 873
RUSK 1,019 1,089 1,162 1,260 1,371 1,494
RUSK RURAL WSC 365 383 402 433 470 512
SOUTHERN UTILITIES COMPANY 480 513 546 592 644 701
TROUP 14 15 16 17 18 20
WELLS 139 148 157 170 185 201
WRIGHT CITY WSC 69 73 78 84 91 99
COUNTY-OTHER 1,139 1,205 1,277 1,379 1,500 1,633
MANUFACTURING 413 442 469 492 530 571
MINING 295 304 267 204 141 97
STEAM ELECTRIC POWER 1,790 2,093 2,462 2,912 3,460 3,835
LIVESTOCK 1,681 1,681 1,681 1,681 1,681 1,681
IRRIGATION 355 355 355 355 355 355
NECHES BASIN TOTAL DEMAND 12,578 13,423 14,326 15,489 16,876 18,204
CHEROKEE COUNTY TOTAL DEMAND 12,578 13,423 14,326 15,489 16,876 18,204
HARDIN COUNTY
NECHES BASIN
KOUNTZE 255 246 238 234 234 234
LUMBERTON 1,656 1,852 1,990 2,097 2,191 2,263
LUMBERTON MUD 781 794 802 811 826 838
NORTH HARDIN WSC 544 561 586 605 619 630
SILSBEE 893 881 869 864 869 875
SOUR LAKE 280 285 289 292 297 301
WEST HARDIN WSC 269 270 271 272 273 273
COUNTY-OTHER 1,618 1,657 1,677 1,727 1,765 1,797
MANUFACTURING 288 318 349 377 407 439
MINING 12 12 12 12 12 12
LIVESTOCK 161 161 161 161 161 161
IRRIGATION 3,414 3,645 3,804 3,861 3,802 3,712
NECHES BASIN TOTAL DEMAND 10,171 10,682 11,048 11,313 11,456 11,535
TRINITY BASIN
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE 10 11 12 12 13 13
COMPANY
WEST HARDIN WSC 4 4 4 4 4 4
COUNTY-OTHER 18 18 18 18 18 18
LIVESTOCK 2 2 2 2 2 2
TRINITY BASIN TOTAL DEMAND 34 35 36 36 37 37
HARDIN COUNTY TOTAL DEMAND 10,205 10,717 11,084 11,349 11,493 11,572
HENDERSON COUNTY
NECHES BASIN
ATHENS 57 59 62 66 69 73
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HENDERSON COUNTY
NECHES BASIN
BERRYVILLE 118 124 128 137 147 156
BETHEL-ASH WSC 325 354 380 419 455 491
BROWNSBORO 218 260 295 343 386 428
BRUSHY CREEK WSC 65 66 67 70 74 78
CHANDLER 608 723 820 954 1,073 1,189
FRANKSTON 9 13 16 20 24 28
MURCHISON 93 91 89 88 88 88
R-P-M WSC 7 89 98 113 126 138
VIRGINIA HILL WSC 176 193 207 230 252 273
COUNTY-OTHER 1,043 957 890 862 837 817
MANUFACTURING 54 62 70 78 86 95
MINING 7 86 7 59 40 28
LIVESTOCK 1,253 1,253 1,253 1,253 1,253 1,253
IRRIGATION 384 384 384 384 384 384
NECHES BASIN TOTAL DEMAND 4,557 4,714 4,836 5,076 5,294 5,519
HENDERSON COUNTY TOTAL DEMAND 4,557 4,714 4,836 5,076 5,294 5,519
HOUSTON COUNTY
NECHES BASIN
GRAPELAND 83 81 79 78 78 78
THE CONSOLIDATED WSC 421 409 397 390 389 389
COUNTY-OTHER 33 30 29 29 29 29
MANUFACTURING 12 14 15 16 17 18
MINING 113 89 65 42 18 8
LIVESTOCK 460 502 547 596 649 717
IRRIGATION 331 359 388 421 458 507
NECHES BASIN TOTAL DEMAND 1,453 1,484 1,520 1,572 1,638 1,746
TRINITY BASIN
CROCKETT 1,281 1,253 1,226 1,211 1,209 1,209
GRAPELAND 128 125 121 119 118 118
LOVELADY 131 130 128 127 126 126
THE CONSOLIDATED WSC 1,146 1,111 1,078 1,060 1,056 1,056
COUNTY-OTHER 151 142 141 140 140 140
MANUFACTURING 295 324 352 377 408 442
MINING 209 165 122 7 33 14
LIVESTOCK 1,170 1,277 1,392 1,517 1,652 1,825
IRRIGATION 2,658 2,876 3,115 3,380 3,672 4,071
TRINITY BASIN TOTAL DEMAND 7,169 7,403 7,675 8,008 8,414 9,001
HOUSTON COUNTY TOTAL DEMAND 8,622 8,887 9,195 9,580 10,052 10,747
JASPER COUNTY
NECHES BASIN
JASPER 1,699 1,699 1,676 1,660 1,657 1,657
COUNTY-OTHER 1,500 1,472 1,431 1,405 1,399 1,399
MANUFACTURING 91,534 94,935 97,907 100,136 100,221 100,306
MINING 70 55 41 27 13 7
LIVESTOCK 230 230 230 230 230 230
IRRIGATION 23 23 23 23 23 23
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JASPER COUNTY
NECHES BASIN TOTAL DEMAND 95,06 | 98,414 | 101,308 | 103,481 | 103,543 | 103,622
SABINE BASIN
JASPER COUNTY WCID #1 224 212 207 207 207 207
KIRBYVILLE 402 401 395 390 390 390
MAURICEVILLE SUD 30 30 30 30 30 30
COUNTY-OTHER 967 950 923 906 903 903
MANUFACTURING 46 47 49 50 50 50
MINING 78 63 47 31 15 7
LIVESTOCK 132 132 132 132 132 132
IRRIGATION 13 13 13 13 13 13
SABINE BASIN TOTAL DEMAND 1,802 1,848 1,796 1,759 1,740 1,732
JASPER COUNTY TOTAL DEMAND 96,948 100,262 103,104 105,240 105,283 105,354
JEFFERSON COUNTY
NECHES BASIN
BEAUMONT 10,035 10,466 10,959 11,627 12,440 13,367
BEVIL OAKS 135 137 139 147 157 169
CHINA 3 3 3 3 4 4
GROVES 70 67 65 64 64 64
JEFFERSON COUNTY WCID #10 75 76 78 81 87 93
MEEKER MUD 108 112 116 123 131 141
NEDERLAND 87 89 92 97 104 111
NOME 48 49 51 53 57 61
PORT ARTHUR 60 60 59 59 59 59
PORT NECHES 742 752 770 807 862 926
COUNTY-OTHER 125 135 147 163 181 202
MANUFACTURING 220,094 313,727 327,169 340,618 354,075 368,065
MINING 128 143 161 194 217 243
STEAM ELECTRIC POWER 13,426 15,696 18,464 21,838 25,951 30,839
LIVESTOCK 75 75 75 75 75 75
IRRIGATION 11,337 11,982 12,424 12,581 12,418 12,168
NECHES BASIN TOTAL DEMAND 256,548 353,569 370,772 388,530 406,882 426,587
NECHES-TRINITY BASIN
BEAUMONT 19,654 20,497 21,464 22,771 24,365 26,181
CHINA 140 143 147 155 164 177
GROVES 2,168 2,003 2,029 2,005 1,999 1,999
JEFFERSON COUNTY WCID #10 373 377 385 404 430 462
MEEKER MUD 323 333 346 365 391 419
NEDERLAND 2,317 2,375 2,454 2,585 2,761 2,966
NOME 27 28 29 31 33 35
PORT ARTHUR 10,745 19,715 19,489 19,442 19,423 19,422
PORT NECHES 686 695 711 746 796 854
WEST JEFFERSON COUNTY MWD 741 752 772 809 863 927
COUNTY-OTHER 2,435 3111 3,946 4,944 6,070 7,335
MANUFACTURING 203,164 289,594 302,002 314,416 326,839 339,752
MINING 66 73 83 100 112 125
LIVESTOCK 868 868 868 868 868 868
IRRIGATION 150,615 159,183 165,066 167,154 164,976 161,665
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JEFFERSON COUNTY
NECHES-TRINITY BASIN TOTAL DEMAND 403,322 499,837 519,791 536,795 550,090 563,187
JEFFERSON COUNTY TOTAL DEMAND 659,870 853,406 890,563 925,325 956,972 989,774
NACOGDOCHES COUNTY
NECHES BASIN
APPLEBY WSC 655 718 783 858 941 1,030
CUSHING 124 135 147 160 176 192
D&M WSC 905 994 1,086 1,190 1,306 1,428
GARRISON 225 247 269 295 324 354
LILLY GROVE SUD 429 469 511 559 613 671
MELROSE WSC 504 549 595 650 713 780
NACOGDOCHES 6,742 7,376 8,027 8,781 9,638 10,545
SWIFT WSC 428 465 503 550 603 660
WODEN WSC 330 356 384 418 458 501
COUNTY-OTHER 1,185 1,294 1,427 1,570 1,720 1,881
MANUFACTURING 2,564 2,798 3,029 3,228 3,483 3,758
MINING 7,000 4,500 1,643 1,299 958 707
STEAM ELECTRIC POWER 6,911 8,079 9,504 11,241 13,358 15,874
LIVESTOCK 4,364 4,557 4,781 5,040 5,337 5,779
IRRIGATION 400 400 400 400 400 400
NECHES BASIN TOTAL DEMAND 32,766 32,937 33,089 36,239 40,028 44,560
NACOGDOCHES COUNTY TOTAL DEMAND 32,766 32,937 33,089 36,239 40,028 44,560
NEWTON COUNTY
SABINE BASIN
MAURICEVILLE SUD 28 27 27 27 27 27
NEWTON 443 434 426 421 420 420
SOUTH NEWTON WSC 177 177 177 177 177 177
COUNTY-OTHER 969 925 887 878 875 875
MANUFACTURING 568 644 721 791 858 931
MINING 429 373 279 209 146 107
STEAM ELECTRIC POWER 14,132 16,522 19,436 22,987 27,317 32,463
LIVESTOCK 121 121 121 121 121 121
IRRIGATION 375 375 375 375 375 375
SABINE BASIN TOTAL DEMAND 17,242 19,598 22,449 25,986 30,316 35,496
NEWTON COUNTY TOTAL DEMAND 17,242 19,598 22,449 25,986 30,316 35,496
ORANGE COUNTY
NECHES BASIN
BRIDGE CITY 107 106 104 105 106 107
MAURICEVILLE SUD 50 50 51 52 53 54
ORANGEFIELD WSC 188 192 195 197 199 201
PORT ARTHUR 2 2 2 2 2 2
ROSE CITY 86 87 87 89 90 91
VIDOR 1,819 1,854 1,873 1,900 1,925 1,945
COUNTY-OTHER 1,608 1,593 1,636 1,664 1,684 1,701
MANUFACTURING 1,289 1,409 1,528 1,634 1,753 1,881
MINING 139 141 141 141 144 147
STEAM ELECTRIC POWER 4,966 5,805 6,829 8,077 9,598 10,637
LIVESTOCK 68 68 68 68 68 68
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ORANGE COUNTY
NECHES BASIN
IRRIGATION 932 996 1,039 1,054 1,038 1,014
NECHES BASIN TOTAL DEMAND 11,254 12,303 13,553 14,983 16,660 17,848
NECHES-TRINITY BASIN
BRIDGE CITY 86 85 83 84 85 86
COUNTY-OTHER 4 4 4 4 4 4
NECHES-TRINITY BASIN TOTAL DEMAND 90 89 87 88 89 90
SABINE BASIN
BRIDGE CITY 540 531 522 527 533 538
MAURICEVILLE SUD 587 590 609 621 630 636
ORANGE 2,619 2,638 2,639 2,657 2,689 2,717
ORANGEFIELD WSC 293 299 304 308 311 315
PINEHURST 282 283 284 289 292 295
SOUTH NEWTON WSC 100 104 107 109 111 112
VIDOR 433 441 446 452 458 463
WEST ORANGE 552 557 562 572 580 586
COUNTY-OTHER 1,287 1,275 1,310 1,331 1,347 1,361
MANUFACTURING 63,172 69,030 74,871 80,056 85,888 92,145
MINING 170 173 172 173 175 180
LIVESTOCK 140 140 140 140 140 140
IRRIGATION 2,798 2,987 3,117 3,164 3,115 3,042
SABINE BASIN TOTAL DEMAND 72,973 79,048 85,083 90,399 96,269 102,530
ORANGE COUNTY TOTAL DEMAND 84,317 91,440 98,723 105,470 113,018 120,468
PANOLA COUNTY
CYPRESS BASIN
COUNTY-OTHER 5 6 6 6 6
MINING 6 6 5 4 4 4
LIVESTOCK 15 15 15 15 15 15
CYPRESS BASIN TOTAL DEMAND 26 27 26 25 25 25
SABINE BASIN
BECKVILLE 133 144 150 156 162 167
CARTHAGE 1,650 1,651 1,644 1,648 1,659 1,670
GILL WSC 85 84 82 83 84 85
TATUM 65 75 81 87 92 96
COUNTY-OTHER 1,615 1,629 1,623 1,639 1,669 1,696
MANUFACTURING 1,393 1,454 1,513 1,564 1,667 1,777
MINING 5,910 5,853 5,044 4,264 3,616 3,934
LIVESTOCK 1,465 1,465 1,465 1,465 1,465 1,465
IRRIGATION 64 64 64 64 64 64
SABINE BASIN TOTAL DEMAND 12,380 12,419 11,666 10,970 10,478 10,954
PANOLA COUNTY TOTAL DEMAND 12,406 12,446 11,692 10,995 10,503 10,979
POLK COUNTY
NECHES BASIN
CORRIGAN 225 241 253 269 281 292
COUNTY-OTHER 743 797 840 882 923 957
MANUFACTURING 604 687 774 854 924 1,000
MINING 123 97 72 46 20 9
LIVESTOCK 357 357 357 357 357 357
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POLK COUNTY
NECHES BASIN
IRRIGATION 428 428 428 428 428 428
NECHES BASIN TOTAL DEMAND 2,480 2,607 2,724 2,836 2,933 3,043
POLK COUNTY TOTAL DEMAND 2,480 2,607 2,724 2,836 2,933 3,043
RUSK COUNTY
NECHES BASIN
HENDERSON 3,254 3,564 3,874 4,226 4,611 5,014
NEW LONDON 215 235 257 281 306 333
OVERTON 61 66 72 78 85 93
WRIGHT CITY WSC 57 62 66 72 78 85
COUNTY-OTHER 1,697 1,803 1,916 2,071 2,255 2,450
MANUFACTURING 304 328 348 366 393 421
MINING 1,555 2,084 2,012 1,936 1,873 1,868
LIVESTOCK 675 684 697 709 722 722
IRRIGATION 56 56 56 56 56 56
NECHES BASIN TOTAL DEMAND 7,874 8,882 9,298 9,795 10,379 11,042
SABINE BASIN
CHALK HILL SUD 323 343 364 393 428 464
CROSS ROADS SUD 238 251 265 285 310 336
EASTON 4 5 5 6 6 7
ELDERVILLE WSC 119 132 145 159 174 189
HENDERSON 566 620 673 735 801 871
KILGORE 723 789 855 931 1,016 1,104
NEW LONDON 173 191 207 226 247 268
OVERTON 499 545 590 643 701 762
TATUM 240 261 283 308 336 365
WEST GREGG SUD 17 18 19 20 22 24
COUNTY-OTHER 1,192 1,267 1,346 1,455 1,584 1,722
MANUFACTURING 13 14 15 15 16 18
MINING 1,435 1,923 1,858 1,788 1,728 1,724
STEAM ELECTRIC POWER 27,458 32,102 37,762 44,663 53,074 63,069
LIVESTOCK 532 540 549 560 570 570
IRRIGATION 44 44 44 44 44 44
SABINE BASIN TOTAL DEMAND 33,576 39,045 44,980 52,231 61,057 71,537
RUSK COUNTY TOTAL DEMAND 41,450 47,927 54,278 62,026 71,436 82,579
SABINE COUNTY
NECHES BASIN
G MWSC 9% 97 97 97 97 97
PINELAND 83 78 75 74 74 74
COUNTY-OTHER 9 8 8 8 8 8
MANUFACTURING 467 536 606 668 724 785
MINING 240 218 192 167 142 124
LIVESTOCK 25 34 45 57 71 71
NECHES BASIN TOTAL DEMAND 920 971 1,023 1,071 1,116 1,159
SABINE BASIN
G MWSC 396 397 397 397 397 397
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REGION | WUG DEMAND (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 | 2080 | 2070
SABINE COUNTY
SABINE BASIN
HEMPHILL 306 302 298 295 295 295
COUNTY-OTHER 140 131 125 124 124 124
MINING 1,260 1,147 1,011 879 746 652
LIVESTOCK 134 183 240 306 377 377
SABINE BASIN TOTAL DEMAND 2,236 2,160 2,071 2,001 1,939 1,845
SABINE COUNTY TOTAL DEMAND 3,156 3,131 3,094 3,072 3,055 3,004
SAN AUGUSTINE COUNTY
NECHES BASIN
SAN AUGUSTINE 519 508 500 499 498 498
COUNTY-OTHER 582 559 539 529 526 526
MANUFACTURING 8 9 10 11 12 13
MINING 3,800 2,850 1,405 1,121 840 629
LIVESTOCK 816 904 1,004 1121 1,249 1,249
IRRIGATION 56 56 56 56 56 56
NECHES BASIN TOTAL DEMAND 5,781 4,886 3,514 3,337 3,181 2,971
SABINE BASIN
GMWSC 48 48 48 48 48 48
COUNTY-OTHER 7 6 6 6 6 6
MINING 200 150 74 59 44 33
LIVESTOCK 87 96 107 119 133 133
IRRIGATION 6 6 6 6 6 6
SABINE BASIN TOTAL DEMAND 348 306 241 238 237 226
SAN AUGUSTINE COUNTY TOTAL DEMAND 6,129 5,192 3,755 3,575 3,418 3,197
SHELBY COUNTY
NECHES BASIN
TIMPSON 7 7 7 8 8 8
COUNTY-OTHER 314 324 334 347 362 378
MINING 919 823 699 554 411 304
LIVESTOCK 1,006 1,198 1,433 1,718 2,067 2,067
IRRIGATION 7 7 7 7 7 7
NECHES BASIN TOTAL DEMAND 2,253 2,359 2,480 2,634 2,855 2,764
SABINE BASIN
CENTER 1,847 1,958 2,056 2,158 2,262 2,358
JOAQUIN 137 142 147 155 162 169
TENAHA 227 238 248 259 271 283
TIMPSON 172 179 186 193 202 211
COUNTY-OTHER 1,707 1,762 1,815 1,885 1,971 2,055
MANUFACTURING 1,510 1,639 1,768 1,882 2,021 2,170
MINING 2,364 2,115 1,797 1,426 1,056 783
LIVESTOCK 4,259 5,075 6,067 7,279 8,755 8,755
IRRIGATION 19 19 19 19 19 19
SABINE BASIN TOTAL DEMAND 12,242 13,127 14,103 15,256 16,719 16,803
SHELBY COUNTY TOTAL DEMAND 14,495 15,486 16,583 17,890 19,574 19,567
SMITH COUNTY
NECHES BASIN
ARP 164 168 171 178 185 194
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REGION | WUG DEMAND (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 | 2080 | 2070
SMITH COUNTY
NECHES BASIN
BULLARD 654 827 1,002 1,193 1,390 1,592
CRYSTAL SYSTEMS INC 260 330 403 481 560 642
DEAN WSC 765 774 786 808 836 867
JACKSON WSC 197 207 218 234 253 274
LINDALE 476 604 734 875 1,020 1,170
LINDALE RURAL WSC 221 229 239 253 271 290
NEW CHAPEL HILL 237 246 255 266 277 289
NOONDAY 189 221 254 291 330 369
OVERTON 33 40 48 56 65 74
R-P-M WSC 32 35 39 42 47 51
SOUTHERN UTILITIES COMPANY 6,234 6,420 6,638 6,937 7,294 7,671
TROUP 398 428 459 497 539 582
TYLER 20,049 21,331 22,696 24,331 26,141 28,031
WALNUT GROVE WSC 1,018 1,162 1,313 1,486 1,671 1,864
WHITEHOUSE 1,165 1,330 1,503 1,699 1,909 2,127
WRIGHT CITY WSC 273 295 319 348 381 415
COUNTY-OTHER 823 1,000 1,180 1,382 1,595 1,816
MANUFACTURING 5,120 5,597 6,055 6,443 6,976 7,553
MINING 134 139 140 109 80 58
LIVESTOCK 1,115 1,115 1,115 1,115 1,115 1,115
IRRIGATION 1,486 1,518 1,550 1,583 1,618 1,659
NECHES BASIN TOTAL DEMAND 41,043 44,016 47,117 50,607 54,553 58,703
SMITH COUNTY TOTAL DEMAND 41,043 44,016 47,117 50,607 54,553 58,703
TRINITY COUNTY
NECHES BASIN
GROVETON 58 59 58 56 58 61
COUNTY-OTHER 230 234 235 229 239 250
MINING 5 5 5 5 5 5
LIVESTOCK 478 478 478 478 478 478
IRRIGATION 500 500 500 500 500 500
NECHES BASIN TOTAL DEMAND 1,271 1,276 1,276 1,268 1,280 1,294
TRINITY COUNTY TOTAL DEMAND 1,271 1,276 1,276 1,268 1,280 1,294
TYLER COUNTY
NECHES BASIN
COLMESNEIL 148 146 143 142 142 142
IVANHOE 92 90 88 87 87 87
IVANHOE NORTH 62 60 59 58 58 58
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE 5 5 5 5 5 5
COMPANY
TYLER COUNTY WSC 661 639 618 606 604 604
WOODVILLE 908 900 890 884 883 883
COUNTY-OTHER 1,494 1,448 1,404 1,380 1,376 1,376
MANUFACTURING 476 483 490 496 501 506
MINING 160 198 150 103 55 29
STEAM ELECTRIC POWER 1,029 1,029 1,029 1,029 1,029 1,029
LIVESTOCK 288 288 288 288 288 288
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REGION | WUG DEMAND (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 | 2080 | 2070
TYLER COUNTY
NECHES BASIN
IRRIGATION 675 675 675 675 675 675
NECHES BASIN TOTAL DEMAND 5,998 5,961 5,839 5,753 5,703 5,682
TYLER COUNTY TOTAL DEMAND 5,998 5,961 5,839 5,753 5,703 5,682
REGION| TOTALDEMAND| 1108800  1330,825]  1395212]  1463778]  1533147] 1,607,250
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Wholesale Water Provider Demands DB17 Report

This appendix will include a copy of the Wholesale Water Provider Demands data
from the TWDB Data Web Interface known as the DB17. The summary will be divided
by Wholesale Water Provider, county, and river basin. The TWDB will make this DB17
report available to RWPGs after submittal of the 2016 Initially Prepared Plan.
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WWP DEMAND
ANGELINA NECHES RIVER AUTHORITY
WWP DEMAND (ACRE-FEET PER YEAR)

CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
CHEROKEE COUNTY-OTHER COUNTY-OTHER CHEROKEE NECHES COUNTY OTHER 3,848 3,848 3,848 3,848 3,848 3,848
CITY OF JACKSONVILLE JACKSONVILLE CHEROKEE NECHES MUNICIPAL 4,275 4,275 4,275 4,275 4,275 4,275
CITY OF NEW SUMMERFILED NEW SUMMERFIELD CHEROKEE NECHES MUNICIPAL 2,565 2,565 2,565 2,565 2,565 2,565
NORTH CHEROKEE WSC NORTH CHEROKEE WSC CHEROKEE NECHES MUNICIPAL 4,275 4,275 4,275 4,275 4,275 4,275
CITY OF RUSK RUSK CHEROKEE NECHES MUNICIPAL 4,275 4,275 4,275 4,275 4,275 4,275
RUSK RURAL WsC RUSK RURAL WsC CHEROKEE NECHES MUNICIPAL 855 855 855, 855 855 855
CITY OF ALTO ALTO CHEROKEE NECHES MUNICIPAL 428 428| 428 428| 428 428
NACOGDOCHES COUNTY-OTHER ~ |CARO WSC NACOGDOCHES ~ |NECHES MUNICIPAL 428 428 428 428 428 428
CITY OF NACOGDOCHES NACOGDOCHES NACOGDOCHES  [NECHES MUNICIPAL 8,551 8,551 8,551 8,551 8,551 8,551
CITY OF NEW LONDON NEW LONDON RUSK SABINE MUNICIPAL 855 855 855, 855 855 855
CITY OF TROUP TROUP SMITH NECHES MUNICIPAL 4,275 4,275 4,275 4,275 4,275 4,275
CITY OF ARP ARP SMITH NECHES MUNICIPAL 428 428 428 428 428 428|
SMITH COUNTY-OTHER BLACKJACK WSC SMITH NECHES COUNTY OTHER 855 855 855, 855 855 855
JACKSON WSC JACKSON WSC SMITH NECHES MUNICIPAL 855 855 855, 855 855 855
CITY OF WHITEHOUSE 'WHITEHOUSE SMITH NECHES MUNICIPAL 8,551 8,551 8,551 8,551 8,551 8,551
DALLAS DALLAS MUNICIPAL 0 1] 0 1] 0 56,050
COUNTY OTHER HOLMWOOD UTILITY JASPER NECHES COUNTY OTHER 65, 70| 70 70| 70, 70
UNIDENTIFIED CUSTOMER STEAM ELECTRIC POWER CHEROKEE NECHES STEAM ELECTRIC POWER 8,000 15,000 20,000 20,000 20,000 20,000
RUSK COUNTY REFINERY MANUFACTURING RUSK NECHES MANUFACTURING 5,600 5,600 5,600 5,600 5,600 5,600
ANGELINA MINING MINING ANGELINA NECHES MINING 474 573 398 300 225 168
CHEROKEE MINING MINING CHEROKEE NECHES MINING 238 247 210 147 84 40
NACOGDOCHES MINING MINING NACOGDOCHES  [NECHES MINING 5,475 2,975 118 0 0 0
SHELBY MINING MINING SHELBY NECHES MINING 0 1] 0 0 0 0
SAN AUGUSTINE MINING MINING SAN AUGUSTINE |NECHES MINING 2,102 1,102 0 0 0 0
RUSK MINING MINING RUSK NECHES MINING 1,285 1,814 1,742 1,666 1,603 1,598
ANRA TOTAL DEMAND 68,557 72,699 73,456 73,102 72,901 128,845
ANGELINA NACOGDOCHES WCID#1

WWP DEMAND (ACRE-FEET PER YEAR)

CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
LUMINANT STEAM ELECTRIC POWER CHEROKEE NECHES STEAM ELECTRIC POWER 5,000 5,000 5,000 5,000 5,000 5,000
NACOGDOCHES STEAM ELECTRIC POWER NACOGDOCHES  [NECHES STEAM ELECTRIC POWER 7,280 7,280 7,280 7,280 7,280 7,280
HENDERSON HENDERSON RUSK NECHES MUNICIPAL 0 1] 8,289 8,289 8,289 8,289
AN WCID #1 TOTAL DEMAND 12,280 12,280 20,569 20,569 20,569 20,569
ATHENS MUNICIPAL WATER AUTHORITY

WWP DEMAND (ACRE-FEET PER YEAR)

CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
ATHENS ATHENS HENDERSON TRINITY AND NECHES MUNICIPAL 2973 3,244 3,473 3,809 6,484 9,782
HENDERSON COUNTY IRRIGATION HENDERSON NECHES IRRIGATION 170 170 170 170 170 170
HENDERSON COUNTY LIVESTOCK HENDERSON NECHES LIVESTOCK 3,023 3,023 3,023 3,023 3,023 3,023
HENDERSON COUNTY MANUFACTURING HENDERSON TRINITY MANUFACTURING 345 356 368 380 391 403|
(ATHENS MWA TOTAL DEMAND 6,511 6,793 7,034 7,382 10,068 13,378,
CITY OF BEAUMONT

WWP DEMAND (ACRE-FEET PER YEAR)

CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
CITY OF BEAUMONT BEAUMONT JEFFERSON NECHES MUNICIPAL 29,689 30,963 32,423 34,398 36,805 39,548
JEFFERSON COUNTY-OTHER JEFFERSON NECHES COUNTY-OTHER 2,509 3,181 4,000 4,000 4,000 4,000
JEFFERSON MANUFACTURING JEFFERSON NECHES MANUFACTURING 1,642 1,658 1,675 1,692 1,709 1,726
MEEKER MUD JEFFERSON JEFFERSON NECHES MUNICIPAL 4 4 5 5 5 6
CITY OF BEAUMONT TOTAL DEMAND 33,844 35,807 38,103 40,095 42,519 45,279
CITY OF CARTHAGE

WWP DEMAND (ACRE-FEET PER YEAR)

CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
CITY OF CARTHAGE CARTHAGE PANOLA SABINE MUNICIPAL 1,650 1,651 1,644 1,648 1,659 1,670
PANOLA COUNTY-OTHER PANOLA SABINE COUNTY-OTHER 300 300 300! 300 300 300
PANOLA MANUFACTURING PANOLA SABINE MANUFACTURING 905 945 983 1,017 1,084 1,155
CITY OF CARTHAGE TOTAL DEMAND 2,855 2,896 2,927 2,965 3,043 3,125
CITY OF CENTER

WWP DEMAND (ACRE-FEET PER YEAR)

CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070

SAND HILLS WSC COUNTY-OTHER SHELBY SABINE COUNTY-OTHER 162 167 172 179 187 195
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SHELBYVILLE WSC COUNTY-OTHER SHELBY SABINE COUNTY-OTHER 10 10 1 1 12 12|
PANOLA SHELBY SHELBY SABINE MANUFACTURING 1510 1,639 1,768 1,882 2,021 2170
CITY OF CENTER CENTER SHELBY SABINE MUNICIPAL 1,847 1,958 2,056 2158 2,262 2,358
CITY OF CENTER TOTAL DEMAND 3529 3,774 4,007 4,230 4,481 4,735
HOUSTON COUNTY WCID #1

WWP DEMAND (ACRE-FEET PER YEAR)

CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
GRAPELAND GRAPELAND HOUSTON TRINITY MUNICIPAL 170 170 170 170 170 170
COUNTY-OTHER COUNTY-OTHER HOUSTON TRINITY COUNTY-OTHER 92! %2 92 %2 92 %2
HOUSTON MANUFACTURING MANUFACTURING HOUSTON TRINITY MANUFACTURING 301 331 360 385 417 451
CROCKETT CROCKETT HOUSTON TRINITY MUNICIPAL 2,148 2,148 2,148 2,148 2,148 2,148
LOVELADY LOVELADY HOUSTON TRINITY MUNICIPAL 37 37 37 37 37 37
CONSOLIDATED WSC CONSOLIDATED WSC HOUSTON TRINITY MUNICIPAL 1,043 1,043 1,043 1,043 1,043 1,043
CONSOLIDATED WSC (POTENTIAL) |CONSOLIDATED WSC HOUSTON TRINITY MUNICIPAL 522 522 522 522 522 522
NACOGDOCHES POWER STEAM ELECTRICPOWER ~ |HOUSTON TRINITY STEAM ELECTRIC POWER 1,000 1,000 1,000 1,000 1,000 1,000
HOUSTON MINING MINNG HOUSTON TRINITY MINING 250 250 500 500
HOUSTON COUNTY WCID #1 TOTAL DEMAND 5313 5343 5,622 5,647 5,929 5963
CITY OF JACKSONVILLE

WWP DEMAND (ACRE-FEET PER YEAR)

CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
CITY OF JACKSONVILLE JACKSONVILLE CHEROKEE NECHES MUNICIPAL 2,680 2,858 3,042 3,297 3,588 3,908
CHEROKEE MANUFACTURING MANUFACTURING CHEROKEE NECHES MANUFACTURING 413 242 469 492 530 571
COUNTY-OTHER COUNTY-OTHER CHEROKEE NECHES COUNTY-OTHER 285 301 319 345 375 408|
NORTH CHEROKEE WSC NORTH CHEROKEE WSC CHEROKEE NECHES MUNICIPAL 615 653 694 750 814 886
CRAFT TURNEY WSC CRAFT TURNEY WSC CHEROKEE NECHES MUNICIPAL 483 502 523 560 609 663
CITY OF JACKSONVILLE TOTAL DEMAND 4,476 4,756 5,047 5,444 5916 6,436
LOWER NECHES VALLEY AUTHORITY

WWP DEMAND (ACRE-FEET PER YEAR)

CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
CITY OF BEAUMONT BEAUMONT JEFFERSON NECHES MUNICIPAL 8,411 9575 10,933 11718 12,712 13,718
JASPER MANUFACTURING MANUFACTURING JASPER NECHES MANUFACTURING 60,000 60,000 60,000 60,000 60,000 60,000
NACOGDOCHES MANUFACTURING [MANUFACTURING NACOGDOCHES ~ [NECHES MANUFACTURING 10,000 10,000 10,000 10,000 10,000 10,000
GROVES GROVES JEFFERSON NECHES MUNICIPAL 2,238 2,160 2,004 2,069 2,063 2,063
NEDERLAND NEDERLAND JEFFERSON NECHES MUNICIPAL 2,404 2,464 2,546 2,682 2,865 3077
PORT ARTHUR PORT ARTHUR JEFFERSON NECHES MUNICIPAL 26,253 26,223 25,996 25,949 25,930 25,929
PORT NECHES PORT NECHES JEFFERSON NECHES MUNICIPAL 1,428 1,447 1,481 1,553 1,658 1,780
JEFFERSON COUNTY-OTHER COUNTY-OTHER JEFFERSON NECHES COUNTY-OTHER 256 325 409 511 625 754
JEFFERSON MANUFACTURING MANUFACTURING JEFFERSON NECHES MANUFACTURING 232,792 331,827 346,044, 360,269 374,503 389,209
JEFFERSON IRRIGATION IRRIGATION JEFFERSON NECHES IRRIGATION 140,000 140,000 140,000 140,000 140,000 140,000
WEST JEFFERSON COUNTY MWD [JEFFERSON JEFFERSON NECHES MUNICIPAL 741 752 77 809 863 927
JEFFERSON COUNTY WCID #1 JEFFERSON JEFFERSON NECHES MUNICIPAL 448 453 463 485 517 555
NOME NOME JEFFERSON NECHES MUNICIPAL 75 77 80 84 90 %
WINNIE & STOWELL TRINITY BAY CONSERVATIONCHAMBERS TRINITY MUNICIPAL 2,262 2,637 3,037 3,488 3,988 4518
BOLIVAR PENINSULA SUD CHAMBERS CHAMBERS TRINITY MUNICIPAL 6,000 6,000 6,000 6,000 6,000 6,000
CHAMBERS IRRIGATION IRRIGATION CHAMBERS TRINITY IRRIGATION 37,000 37,000 37,000 37,000 37,000 37,000
LIBERTY IRRIGATION IRRIGATION LIBERTY TRINITY IRRIGATION 23,000 23,000 23,000 23,000 23,000 23,000
CITY OF WOODVILLE WOODVILLE TRINITY TRINITY MUNICIPAL 5,600 5,600 5,600 5,600 5,600 5,600
LOWER NECHES VALLEY AUTHORITY TOTAL DEMAND 558,908, 659,539 675,455 691,216| 707,414 724,316
LUFKIN

WWP DEMAND (ACRE-FEET PER YEAR)

CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
CITY OF LUFKIN LUFKIN ANGELINA NECHES MUNICIPAL 6,271 6523 6,736 6979 7,246 7,494
COUNTY-OTHER COUNTY-OTHER ANGELINA NECHES COUNTY-OTHER 156 165 172 180 186, 193
ANGELINA MANUFACTURING MANUFACTURING ANGELINA NECHES MANUFACTURING 3,050 3372 3,607 3,987 429 4,628
REDLAND WSC REDLAND WSC ANGELINA NECHES MUNICIPAL 307 307 307 307 307 307
ANGELINA FRESH WATER COUNTY-OTHER ANGELINA NECHES COUNTY-OTHER 74 74 74 74 74 74
HUNTINGTON HUNTINGTON ANGELINA NECHES MUNICIPAL 448 448 448 448 448 448
DIBOLL DIBOLL ANGELINA NECHES MUNICIPAL 1,940 1,940 1,940 1,940 1,940 1,940
\WOODLAWN WSC COUNTY-OTHER ANGELINA NECHES COUNTY-OTHER 221 221 221 221 221 221
STEAM ELECTRIC POWER STEAM ELECTRICPOWER ~ [ANGELINA NECHES STEAM ELECTRIC POWER 16,802 16,802 16,802 16,802 16,802 16,802
ANGELINA IRRIGATION IRRIGATION ANGELINA NECHES IRRIGATION 481 481 481 481 481 481
LOWER NECHES VALLEY AUTHORITY 28,000 0 0 0 0 0
CITY OF LUFKIN TOTAL DEMAND 29,749 30,332 30,878 31,418 32,000 32,588
CITY OF NACOGDOCHES

WWP DEMAND (ACRE-FEET PER YEAR)

CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
CITY OF NACOGDOCHES NACOGDOCHES NACOGDOCHES ~ [NECHES MUNICIPAL 6,742 7376 8,027 8,781 9,638 10,545
NACOGDOCHES MANUFACTURING [NACOGDOCHES NACOGDOCHES ~ [NECHES MANUFACTURING 2,564 2798 3,029 3228 3483 3,758

Appendix 2-D-4

Chapter 2 - Appendix D
(2015.12.01)



D&M WSC D&M WSC NACOGDOCHES  [NECHES MUNICIPAL 258 258 258 258 258 258
APPLEBY WSC APPLEBY WSC NACOGDOCHES  [NECHES MUNICIPAL 93, 93| 93 93] 93| 93|
NACOGDOCHES MUD#1, LILY GROV|COUNTY-OTHER NACOGDOCHES  [NECHES COUNTY-OTHER 67, 67| 67 67| 67, 67|
MELROSE WSC MELROSE WSC NACOGDOCHES  [NECHES MUNICIPAL 37, 37| 37 37| 37, 37|
CITY OF NACOGDOCHES TOTAL DEMAND 9,761 10,629 11,511 12,464, 13,576 14,758,
PANOLA COUNTY FRESH WATER SUPPLY DISTRICT
WWP DEMAND (ACRE-FEET PER YEAR)
CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
CITY OF CARTHAGE CARTHAGE PANOLA SABINE MUNICIPAL 13,452 13,452 13,452 13,452 13,452 13,452
PANOLA MINING PANOLA PANOLA SABINE MINING 3,550 3,515 3,029 2,561 2,172 2,363
PANOLA COUNTY FWSD TOTAL DEMAND 17,002 16,967 16,481 16,013, 15,624 15,815
CITY OF PORT ARTHUR
WWP DEMAND (ACRE-FEET PER YEAR)
CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
CITY OF PORT ARTHUR PORT ARTHUR JEFFERSON NECHES/NECHES-TRINITY MUNICIPAL 19,805 19,775 19,548 19,501 19,482 19,481
[ TEXAS PARKS AND WILDLIFE COUNTY-OTHER JEFFERSON NECHES/NECHES-TRINITY COUNTY-OTHER 5 5 5 5 5 5
MOTIVA MANUFACTURING JEFFERSON NECHES/NECHES-TRINITY MANUFACTURING 280 280 280/ 280 280 280
FLINT HILLS RESOURCES MANUFACTURING JEFFERSON NECHES/NECHES-TRINITY MANUFACTURING 55, 55 55 55 55, 55
[ TOTAL PETROCHEMICALS MANUFACTURING JEFFERSON NECHES/NECHES-TRINITY MANUFACTURING 95, 95 95 95 95, 95
GOLDEN PASS LNG MANUFACTURING JEFFERSON NECHES/NECHES-TRINITY MANUFACTURING 28| 28| 28 28 28, 28|
BASF TOTAL PETROCHEMICALS MANUFACTURING JEFFERSON NECHES/NECHES-TRINITY MANUFACTURING 57, 57| 57 57| 57, 57|
CHENIERE LNG MANUFACTURING JEFFERSON NECHES/NECHES-TRINITY MANUFACTURING 5,646 5,646 5,646 5,646 5,646 5,646
OTHER MANUFACTURING JEFFERSON NECHES/NECHES-TRINITY MANUFACTURING 282 282 282 282 282 282
CITY OF PORT ARTHUR TOTAL DEMAND 26,253 26,223 25,996 25,949 25,930 25,929
SABINE RIVER AUTHORITY
WWP DEMAND (ACRE-FEET PER YEAR)
CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
LOWER BASIN CUSTOMERS
HEMPHILL SABINE SABINE MUNICIPAL 743 743 743 743 743 743
HUXLEY COUNTY-OTHER SHELBY SABINE COUNTY-OTHER 280 280 280/ 280 280 280
[ TENASKA STEAM ELECTRIC POWER RUSK SABINE STEAM ELECTRIC POWER 17,922 17,922 17,922 17,922 17,922 17,922
BEECHWOOD WsC COUNTY-OTHER SABINE SABINE COUNTY-OTHER 190 190 190 190 190 190
EL CAMINO WSC COUNTY-OTHER SABINE SABINE COUNTY-OTHER 36, 36 36 36 36, 36
G-M WSC SABINE SABINE MUNICIPAL 560 560 560! 560 560 560
XTO MINING PANOLA, SHELBY, [SABINE MINING 7,500 7,500 7,500 7,500 7,500 7,500
INVISTA MANUFACTURING ORANGE SABINE MANUFACTURING 31 31 31 31 31 31
CANAL (GULF COAST DIVISION) CUSTOMERS
HONEYWELL MANUFACTURING ORANGE SABINE MANUFACTURING 1,120 1,120 1,120 1,120 1,120 1,120
CHEVRON PHILLIPS MANUFACTURING ORANGE SABINE MANUFACTURING 1,841 1,841 1,841 1,841 1,841 1,841
E.I. DUPONT MANUFACTURING ORANGE SABINE MANUFACTURING 24,643 24,643 24,643 24,643 24,643 24,643
ENTERGY STEAM ELECTRIC POWER ORANGE SABINE STEAM ELECTRIC POWER 4,481 4,481 4,481 4,481 4,481 4,481
FIRESTONE MANUFACTURING ORANGE SABINE MANUFACTURING 1,473 1,473 1,473 1,473 1,473 1,473
INTERNATIONAL PAPER MANUFACTURING ORANGE SABINE MANUFACTURING 22,403 22,403 22,403 22,403 22,403 22,403
GERDAU AMERISTEEL US INC MANUFACTURING JEFFERSON NECHES MANUFACTURING 1,120 1,120 1,120 1,120 1,120 1,120
LANXESS MANUFACTURING ORANGE SABINE MANUFACTURING 4,480 4,480 4,480 4,480 4,480 4,480
COTTONWOOD ENERGY STEAM ELECTRIC POWER NEWTON SABINE STEAM ELECTRIC POWER 13,442 13,442 13,442 13,442 13,442 13,442
ROSE CITY ROSE CITY ORANGE SABINE MUNICIPAL 478 478| 478 478 478 478|
ORANGE IRRIGATION IRRIGATION ORANGE SABINE IRRIGATION 1,255 1,255 1,255 1,255 1,255 1,255
SRA POTENTIAL CUSTOMERS
LOWER NECHES VALLEY AUTHORITTMUNICIPAL JEFFERSON NECHES MUNICIPAL 200,000 200,000 200,000
CITY OF CENTER CENTER SHELBY SABINE MUNICIPAL 2,242 2,242 2,242 2,242
ORANGE IRRIGATION IRRIGATION ORANGE SABINE IRRIGATION 2,432 2,685 2,858 2,920 2,855 2,758
ORANGE MANUFACTURING MANUFACTURING ORANGE SABINE MANUFACTURING 3,943 9,890 15,850 21,141 27,092 33,477
ORANGE STEAM ELECTRIC POWER |STEAM ELECTRIC POWER ORANGE SABINE STEAM ELECTRIC POWER 0 14| 1,038 2,286 3,807 4,846
NEWTON MINING AND STEAM ELEC|STEAM ELECTRIC POWER ORANGE SABINE STEAM ELECTRIC POWER 805 3,139 5,994 9,545 13,875 19,021
SHELBY LIVESTOCK LIVESTOCK SHELBY SABINE LIVESTOCK 1,367 2,375 3,602 5,099 6,924 6,924
RUSK STEAM ELECTRIC POWER STEAM ELECTRIC POWER RUSK NECHES STEAM ELECTRIC POWER 0 0 0 462 8,873 18,868
OTHER POTENTIAL CUSTOMERS IN OTHER REGIONS
EAST TEXAS TRANSFER | REGION H MUNICIPAL 250,000 250,000 250,000 250,000
NORTH TEXAS MUNICIPAL WATER DISTRICT REGION C MUNICIPAL 100,000
HARRISON MANUFACTURING | REGION D MANUFACTURING 50,000 55,000 65,000 70,000 80,000 0
HARRISON STEAM ELECTRIC POWER REGION D STEAM ELECTRIC POWER 2,000 6,000 10,000 15,000 21,000 47,000
GREENVILLE | REGION D MUNICIPAL 0 0 0 1] 0 9,090
SABINE RIVER AUTHORITY TOTAL DEMAND 164,545 183,101 460,582 682,693 720,666 798,224
CITY OF TYLER
WWP DEMAND (ACRE-FEET PER YEAR)
CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070
CURRENT CUSTOMERS
CITY OF TYLER TYLER SMITH NECHES |MUNICIPAL 20,049 21,331 22,696 24,331 26,141 28,031
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CITY OF TYLER TYLER SMITH NECHES MANUFACTURING 192 214 239 272 311 359
SMITH MANUFACTURING MANUFACTURING SMITH NECHES STEAM ELECTRIC POWER 3,072 3,358 3,633 3,866 4,186 4,532
WHITEHOUSE 'WHITEHOUSE SMITH NECHES MUNICIPAL 747 747 747 747 747 747
SOUTHERN UTILITIES COMPANY SOUTHERN UTILITIES COMPA|SMITH NECHES COUNTY-OTHER 312 321 332, 347 365 384
(WALNUT GROVE WATER SYSTEM SMITH NECHES MUNICIPAL 1,495 1,495 1,495 1,495 1,495 1,495
COMMUNITY WATER COUNTY-OTHER SMITH NECHES COUNTY-OTHER 92, 92| 92 92| 92| 92|
SMITH IRRIGATION IRRIGATION SMITH NECHES IRRIGATION 400 400 400 400 400 400
POTENTIAL CUSTOMERS

BULLARD BULLARD SMITH NECHES MUNICIPAL 67, 239 413 603 799 1,001
CRYSTAL SYSTEMS INC CRYSTAL SYSTEMS INC SMITH NECHES MUNICIPAL 12, 105 219 356 510 642
LINDALE LINDALE SMITH NECHES MUNICIPAL 52, 180 323 490 662 826
SMITH MANUFACTURING MANUFACTURING SMITH NECHES MANUFACTURING 1,764 1,982 2,192 2,370 2,614 2,879
SMITH MINING MINING SMITH NECHES MINING 108 113 114 83| 54 32|
CHANDLER HENDERSON HENDERSON TRINITY MUNICIPAL 0 0 0 66 176 350
CITY OF TYLER TOTAL DEMAND 28,362 30,578 32,895 35,518 38,552 41,770
UPPER NECHES RIVER MUNICIPAL WATER AUTHORITY

WWP DEMAND (ACRE-FEET PER YEAR)
CUSTOMER WUG County Basin USE TYPE 2020 2030 2040 2050 2060 2070

CITY OF DALLAS DALLAS DALLAS TRINITY MUNICIPAL 114,337 114,337 114,337 114,337 114,337 114,337
CITY OF TYLER TYLER SMITH NECHES MUNICIPAL 67,200 67,200 67,200 67,200 67,200 67,200
CITY OF PALESTINE PALESTINE ANDERSON NECHES MUNICIPAL 28,000 28,000 28,000 28,000 28,000 28,000
SMITH IRRIGATION IRRIGATION SMITH NECHES IRRIGATION 82, 73] 64} 57| 51 51|
CHEROKEE IRRIGATION IRRIGATION SMITH NECHES IRRIGATION 41 36 32 28 25, 25|
HENDERSON IRRIGATION IRRIGATION SMITH NECHES IRRIGATION 82, 73] 64} 57| 51 51|
EMERALD BAY GOLF COURSE IRRIGATION SMITH NECHES IRRIGATION 105 105 105 105 105 105
MONARCH UTILITIES MANUFACTURING SMITH NECHES MANUFACTURING 100 100 100 100 100 100
ARBORGEN SUPER TREE FARM IRRIGATION SMITH NECHES IRRIGATION 300 300 300! 300 300 300
DALLAS (FUTURE CONTRACT) DALLAS DALLAS TRINITY MUNICIPAL 0 0 0 0| 47,250 47,250
UPPER NECHES RIVER MUNICIPAL WATER AUTHORITY TOTAL DEMAND 210,247 210,224 210,202 210,184 257,419 257,419
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Appendix 3-A

Water Availability DB17 Report

The following appendix includes a copy of the Water Availability data from the
TWDB Data Web Interface known as the DB17. The summary is divided by source,

county, basin, and salinity.
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REGION I
SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
GROUNDWATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070

CARRIZO-WILCOX ANDERSON NECHES FRESH 4,393 4,393 4,393 4,393 4,393 4,393
AQUIFER

CARRIZO-WILCOX ANDERSON TRINITY FRESH 5,684 5,684 5,684 5,684 5,684 5,684
AQUIFER

CARRIZO-WILCOX ANGELINA NECHES FRESH 26,414 26,414 26,414 26,414 26,414 26,414
AQUIFER

CARRIZO-WILCOX CHEROKEE NECHES FRESH 11,222 11,222 11,222 11,222 11,222 11,222
AQUIFER

CARRIZO-WILCOX HENDERSON NECHES FRESH 3,999 3,999 3,999 3,999 3,999 3,999
AQUIFER

CARRIZO-WILCOX HOUSTON NECHES FRESH 1,924 1,924 1,924 1,924 1,924 1,924
AQUIFER

CARRIZO-WILCOX HOUSTON TRINITY FRESH 3,432 3,432 3,432 3,432 3,432 3,432
AQUIFER

CARRIZO-WILCOX NACOGDOCHES NECHES FRESH 21,385 21,385 21,385 21,385 21,385 21,385
AQUIFER

CARRIZO-WILCOX PANOLA CYPRESS FRESH 6 6 6 6 6 6
AQUIFER

CARRIZO-WILCOX PANOLA SABINE FRESH 8,221 8,221 8,063 8,063 8,063 8,063
AQUIFER

CARRIZO-WILCOX RUSK NECHES FRESH 11,776 11,766 11,766 11,766 11,747 11,747
AQUIFER

CARRIZO-WILCOX RUSK SABINE FRESH 9,067 9,067 9,067 9,067 9,067 9,067
AQUIFER

CARRIZO-WILCOX SABINE NECHES FRESH 1,254 1,254 1,254 1,254 1,254 1,254
AQUIFER

CARRIZO-WILCOX SABINE SABINE FRESH 5,604 5,604 5,604 5,604 5,604 5,604
AQUIFER

CARRIZO-WILCOX SAN AUGUSTINE NECHES FRESH 1,490 1,490 1,490 1,490 1,490 1,490
AQUIFER

CARRIZO-WILCOX SAN AUGUSTINE SABINE FRESH 201 201 201 201 201 201
AQUIFER

CARRIZO-WILCOX SHELBY NECHES FRESH 2,736 2,578 2,288 2,152 2,019 2,019
AQUIFER

CARRIZO-WILCOX SHELBY SABINE FRESH 8,481 8,323 8,159 8,159 7,710 7,710
AQUIFER

CARRIZO-WILCOX SMITH NECHES FRESH 21,004 21,004 21,004 21,004 21,004 21,004
AQUIFER

CARRIZO-WILCOX TRINITY NECHES FRESH 1,114 1,114 1,114 1,114 1,114 1,114
AQUIFER

GULF COAST AQUIFER  |HARDIN NECHES FRESH 34,821 34,821 34,821 34,821 34,821 34,821
GULF COAST AQUIFER  |HARDIN TRINITY FRESH 138 138 138 138 138 138
GULF COAST AQUIFER  |JASPER NECHES FRESH 37,620 37,541 37,541 37,541 37,541 37,541
GULF COAST AQUIFER  |JASPER SABINE FRESH 29,953 29,953 29,953 29,953 29,953 29,953
GULF COAST AQUIFER  |JEFFERSON NECHES FRESH 804 804 804 804 804 804
GULF COAST AQUIFER  |JEFFERSON NECHES- FRESH 1,641 1,641 1,641 1,641 1,641 1,641

TRINITY
GULF COAST AQUIFER  |NEWTON NECHES FRESH 176 176 176 176 176 176
GULF COAST AQUIFER  |NEWTON SABINE FRESH 34,001 33,963 33,963 33,963 33,963 33,963
GULF COAST AQUIFER  |ORANGE NECHES FRESH 3,925 3,925 3,925 3,925 3,925 3,925
GULF COAST AQUIFER  |ORANGE NECHES- FRESH 256 256 256 256 256 256
TRINITY

GULF COAST AQUIFER  |ORANGE SABINE FRESH 15,832 15,832 15,832 15,832 15,832 15,832
GULF COAST AQUIFER  |POLK NECHES FRESH 11,886 11,886 11,886 11,276 11,224 11,224
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REGION |
SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
GROUNDWATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070

GULF COAST AQUIFER  |TYLER NECHES FRESH 38,199 38,156 38,156 38,156 38,156 38,156
OTHER AQUIFER | ANDERSON TRINITY FRESH 298 298 298 298 298 298
UNDIFFERENTIATED

OTHER AQUIFER | ANGELINA NECHES FRESH 812 812 812 812 812 812
UNDIFFERENTIATED

OTHER AQUIFER | CHEROKEE NECHES FRESH 268 268 268 268 268 268
UNDIFFERENTIATED

OTHER AQUIFER | HENDERSON NECHES FRESH 5 5 5 5 5 5
UNDIFFERENTIATED

OTHER AQUIFER | HENDERSON TRINITY FRESH 680 680 680 680 680 680
UNDIFFERENTIATED

OTHER AQUIFER | HOUSTON NECHES FRESH 378 378 378 378 378 378
UNDIFFERENTIATED

OTHER AQUIFER | HOUSTON TRINITY FRESH 888 888 888 888 888 888
UNDIFFERENTIATED

OTHER AQUIFER | NACOGDOCHES NECHES FRESH 1,131 1,131 1,131 1,131 1,131 1,131
UNDIFFERENTIATED

OTHER AQUIFER | POLK NECHES FRESH 1,270 1,270 1,270 1,270 1,270 1,270
UNDIFFERENTIATED

OTHER AQUIFER | RUSK NECHES FRESH 270 270 270 270 270 270
UNDIFFERENTIATED

OTHER AQUIFER | RUSK SABINE FRESH 469 469 469 469 469 469
UNDIFFERENTIATED

OTHER AQUIFER | SABINE SABINE FRESH 336 336 336 336 336 336
UNDIFFERENTIATED

OTHER AQUIFER | SAN AUGUSTINE NECHES FRESH 1,395 1,395 1,395 1,395 1,395 1,395
UNDIFFERENTIATED

OTHER AQUIFER | SMITH NECHES FRESH 922 922 922 922 922 922
UNDIFFERENTIATED

OTHER AQUIFER| TRINITY NECHES FRESH 700 700 700 700 700 700
UNDIFFERENTIATED

QUEEN CITY AQUIFER | ANDERSON NECHES FRESH 9,762 9,762 9,762 9,762 9,762 9,762
QUEEN CITY AQUIFER | ANDERSON TRINITY FRESH 9,039 9,039 9,039 9,039 9,039 9,039
QUEEN CITY AQUIFER | ANGELINA NECHES FRESH 1,093 1,093 1,093 1,093 1,093 1,093
QUEEN CITY AQUIFER | CHEROKEE NECHES FRESH 22,396 22,396 22,396 22,396 22,396 22,396
QUEEN CITY AQUIFER  |HENDERSON NECHES FRESH 12,316 12,316 12,316 12,316 12,316 12,316
QUEEN CITY AQUIFER  |HOUSTON NECHES FRESH 131 131 131 131 131 131
QUEEN CITY AQUIFER  |HOUSTON TRINITY FRESH 279 279 279 279 279 279
QUEEN CITY AQUIFER | NACOGDOCHES NECHES FRESH 5,002 5,002 5,002 5,002 5,002 5,002
QUEEN CITY AQUIFER  |RUSK NECHES FRESH 40 40 40 40 40 40
QUEEN CITY AQUIFER  |RUSK SABINE FRESH 18 18 18 18 18 18
QUEEN CITY AQUIFER | SAN AUGUSTINE NECHES FRESH 7 7 7 7 7 7
QUEEN CITY AQUIFER [ SAN AUGUSTINE SABINE FRESH 0 0 0 0 0 0
QUEEN CITY AQUIFER  |SMITH NECHES FRESH 28,259 28,259 28,259 28,259 28,259 28,259
QUEEN CITY AQUIFER [ TRINITY NECHES FRESH 0 0 0 0 0 0
SPARTA AQUIFER ANDERSON NECHES FRESH 344 344 344 344 344 344
SPARTA AQUIFER ANDERSON TRINITY FRESH 272 212 212 212 212 272
SPARTA AQUIFER ANGELINA NECHES FRESH 689 689 689 689 689 689
SPARTA AQUIFER CHEROKEE NECHES FRESH 359 359 359 359 359 359
SPARTA AQUIFER HOUSTON NECHES FRESH 302 302 302 302 302 302
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REGION |
SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
GROUNDWATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
SPARTA AQUIFER HOUSTON TRINITY FRESH 594 594 594 594 594 594
SPARTA AQUIFER NACOGDOCHES NECHES FRESH 409 409 409 409 409 409
SPARTA AQUIFER SABINE NECHES FRESH 61 61 61 61 61 61
SPARTA AQUIFER SABINE SABINE FRESH 235 235 235 235 235 235
SPARTA AQUIFER SAN AUGUSTINE NECHES FRESH 202 202 202 202 202 202
SPARTA AQUIFER SAN AUGUSTINE SABINE FRESH 3 3 3 3 3 3
SPARTA AQUIFER TRINITY NECHES FRESH 313 313 313 313 313 313
YEGUA-JACKSON ANGELINA NECHES FRESH 16,890 16,890 16,890 16,890 16,507 16,507
AQUIFER
YEGUA-JACKSON HOUSTON NECHES FRESH 1,324 1,324 1,324 1,324 1,324 1,324
AQUIFER
YEGUA-JACKSON HOUSTON TRINITY FRESH 4,061 4,061 4,061 4,061 4,061 4,061
AQUIFER
YEGUA-JACKSON NACOGDOCHES NECHES FRESH 235 235 235 235 235 235
AQUIFER
YEGUA-JACKSON POLK NECHES FRESH 360 360 360 360 360 360
AQUIFER
YEGUA-JACKSON SABINE NECHES FRESH 3,724 3,724 3,724 3,724 3,724 3,724
AQUIFER
YEGUA-JACKSON SABINE SABINE FRESH 575 575 575 575 575 575
AQUIFER
YEGUA-JACKSON SAN AUGUSTINE NECHES FRESH 2,102 2,102 2,102 2,102 2,102 2,102
AQUIFER
YEGUA-JACKSON SAN AUGUSTINE SABINE FRESH 9 9 9 9 9 9
AQUIFER
YEGUA-JACKSON TRINITY NECHES FRESH 700 700 700 700 700 700
AQUIFER
GROUNDWATER TOTAL SOURCE AVAILABILITY 490,676 490,190 489,578 488,832 487,796 487,796
REGION |
SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
REUSE COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
DIRECT REUSE ORANGE SABINE FRESH 15 15 15 15 15 15
DIRECT REUSE | SHELBY SABINE FRESH 233 246 259 270 284 299
IRRIGATION/MANUFACT
URING
DIRECT REUSE | SABINE SABINE FRESH 20 20 20 20 20 20
MANUFACTURING
INDIRECT REUSE | JEFFERSON NECHES- FRESH 13,687 13,687 13,687 13,687 13,687 13,687
IRRIGATION TRINITY
REUSE TOTAL SOURCE AVAILABILITY 13,955 13,968 13,981 13,992 14,006 14,021
REGION |
SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
ATHENS RESERVOIR NECHES FRESH 5,983 5,903 5,822 5,741 5,660 5,580
LAKE/RESERVOIR
BELLWOOD RESERVOIR NECHES FRESH 950 950 950 950 950 950
LAKE/RESERVOIR
CENTER RESERVOIR SABINE FRESH 1,874 1,874 1,874 1,874 1,874 1,874
LAKE/RESERVOIR
CHEROKEE RESERVOIR SABINE FRESH 28,650 28,415 28,180 27,945 27,710 27,477

LAKE/RESERVOIR
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REGION I
SOURCE AVAILABILITY (ACRE-FEET PER YEAR)

SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
CYPRESS LIVESTOCK PANOLA CYPRESS FRESH 30 30 30 30 30 30
LOCAL SUPPLY
HOUSTON COUNTY RESERVOIR TRINITY FRESH 7,000 7,000 7,000 7,000 7,000 7,000
LAKE/RESERVOIR
JACKSONVILLE RESERVOIR NECHES FRESH 6,200 6,200 6,200 6,200 6,200 6,200
LAKE/RESERVOIR
KURTH RESERVOIR NECHES FRESH 18,417 18,413 18,408 18,404 18,400 18,396
LAKE/RESERVOIR
LAKE RESERVOIR NECHES FRESH 4,500 4,500 4,500 4,500 4,500 4,500
NACONICHE/RESERVOIR
MARTIN RESERVOIR SABINE FRESH 25,000 25,000 25,000 25,000 25,000 25,000
LAKE/RESERVOIR
MURVAUL RESERVOIR SABINE FRESH 21,203 20,615 20,027 19,438 18,850 18,279
LAKE/RESERVOIR
NACOGDOCHES RESERVOIR NECHES FRESH 16,683 16,300 15,917 15,533 15,150 14,776
LAKE/RESERVOIR
NECHES LIVESTOCK ANDERSON NECHES FRESH 333 333 333 333 333 333
LOCAL SUPPLY
NECHES LIVESTOCK ANGELINA NECHES FRESH 661 661 661 661 661 661
LOCAL SUPPLY
NECHES LIVESTOCK CHEROKEE NECHES FRESH 1,555 1,555 1,555 1,555 1,555 1,555
LOCAL SUPPLY
NECHES LIVESTOCK HARDIN NECHES FRESH 155 155 155 155 155 155
LOCAL SUPPLY
NECHES LIVESTOCK HENDERSON NECHES FRESH 770 770 770 770 770 770
LOCAL SUPPLY
NECHES LIVESTOCK HOUSTON NECHES FRESH 1,007 1,007 1,007 1,007 1,007 1,007
LOCAL SUPPLY
NECHES LIVESTOCK JASPER NECHES FRESH 332 332 332 332 332 332
LOCAL SUPPLY
NECHES LIVESTOCK NACOGDOCHES NECHES FRESH 2,386 2,386 2,386 2,386 2,386 2,386
LOCAL SUPPLY
NECHES LIVESTOCK ORANGE NECHES FRESH 56 56 56 56 56 56
LOCAL SUPPLY
NECHES LIVESTOCK POLK NECHES FRESH 396 396 396 396 396 396
LOCAL SUPPLY
NECHES LIVESTOCK RUSK NECHES FRESH 808 808 808 808 808 808
LOCAL SUPPLY
NECHES LIVESTOCK SABINE NECHES FRESH 71 71 71 71 71 71
LOCAL SUPPLY
NECHES LIVESTOCK SAN AUGUSTINE NECHES FRESH 465 465 465 465 465 465
LOCAL SUPPLY
NECHES LIVESTOCK SHELBY NECHES FRESH 334 334 334 334 334 334
LOCAL SUPPLY
NECHES LIVESTOCK SMITH NECHES FRESH 605 605 605 605 605 605
LOCAL SUPPLY
NECHES LIVESTOCK TRINITY NECHES FRESH 449 449 449 449 449 449
LOCAL SUPPLY
NECHES LIVESTOCK TYLER NECHES FRESH 239 239 239 239 239 239
LOCAL SUPPLY
NECHES OTHER LOCAL |CHEROKEE NECHES FRESH 19 19 19 19 19 19
SUPPLY
NECHES OTHER LOCAL |JEFFERSON NECHES FRESH 110 110 110 110 110 110
SUPPLY
NECHES OTHER LOCAL |NACOGDOCHES NECHES FRESH 494 494 494 494 494 494
SUPPLY
NECHES OTHER LOCAL |POLK NECHES FRESH 20 20 20 20 20 20
SUPPLY
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REGION I
SOURCE AVAILABILITY (ACRE-FEET PER YEAR)

SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
NECHES OTHER LOCAL |TYLER NECHES FRESH 8 8 8 8 8 8
SUPPLY
NECHES RUN-OF-RIVER | ANDERSON NECHES FRESH 197 197 197 197 197 197
NECHES RUN-OF-RIVER | ANGELINA NECHES FRESH 74 74 74 74 74 74
NECHES RUN-OF-RIVER |CHEROKEE NECHES FRESH 182 182 182 182 182 182
NECHES RUN-OF-RIVER |HARDIN NECHES FRESH 57 57 57 57 57 57
NECHES RUN-OF-RIVER |HOUSTON NECHES FRESH 287 287 287 287 287 287
NECHES RUN-OF-RIVER | JASPER NECHES FRESH 743 743 743 743 743 743
NECHES RUN-OF-RIVER | JEFFERSON NECHES BRACKISH 752,152 752,152 752,152 752,152 752,152 752,152
NECHES RUN-OF-RIVER |NACOGDOCHES NECHES FRESH 136 136 136 136 136 136
NECHES RUN-OF-RIVER |ORANGE NECHES BRACKISH 17,310 17,310 17,310 17,310 17,310 17,310
NECHES RUN-OF-RIVER |RUSK NECHES FRESH 88 88 88 88 88 88
NECHES RUN-OF-RIVER |SABINE NECHES FRESH 182 182 182 182 182 182
NECHES RUN-OF-RIVER |SMITH NECHES FRESH 50 50 50 50 50 50
NECHES RUN-OF-RIVER | TRINITY NECHES FRESH 62 62 62 62 62 62
NECHES RUN-OF-RIVER |TYLER NECHES FRESH 123 123 123 123 123 123
NECHES RUN-OF-RIVER | | SHELBY NECHES FRESH 1,000 1,000 1,000 1,000 1,000 1,000
ANGELINA & NECHES
RIVER AUTHORITY
NECHES RUN-OF-RIVER | |JEFFERSON NECHES FRESH 15,933 16,732 17,670 18,877 20,307 21,588
BEAUMONT
NECHES RUN-OF-RIVER | |JASPER NECHES FRESH 381,876 381,876 381,876 381,876 381,876 381,876
PINE ISLAND BAYOU
NECHES-TRINITY JEFFERSON NECHES- FRESH 800 800 800 800 800 800
LIVESTOCK LOCAL TRINITY
SUPPLY
NECHES-TRINITY OTHER | JEFFERSON NECHES- FRESH 1,000 1,000 1,000 1,000 1,000 1,000
LOCAL SUPPLY TRINITY
NECHES-TRINITY RUN- | JEFFERSON NECHES- FRESH 55,940 55,940 55,940 55,940 55,940 55,940
OF-RIVER TRINITY
PALESTINE RESERVOIR NECHES FRESH 205,417 203,375 201,333 199,292 197,250 195,229
LAKE/RESERVOIR
PINKSTON RESERVOIR NECHES FRESH 3,800 3,800 3,800 3,800 3,800 3,800
LAKE/RESERVOIR
RUSK CITY RESERVOIR NECHES FRESH 63 63 62 61 60 59
LAKE/RESERVOIR
SABINE LIVESTOCK JASPER SABINE FRESH 215 215 215 215 215 215
LOCAL SUPPLY
SABINE LIVESTOCK NEWTON SABINE FRESH 155 155 155 155 155 155
LOCAL SUPPLY
SABINE LIVESTOCK ORANGE SABINE FRESH 42 42 42 42 42 42
LOCAL SUPPLY
SABINE LIVESTOCK PANOLA SABINE FRESH 1,224 1,224 1,224 1,224 1,224 1,224
LOCAL SUPPLY
SABINE LIVESTOCK RUSK SABINE FRESH 308 308 308 308 308 308
LOCAL SUPPLY
SABINE LIVESTOCK SABINE SABINE FRESH 634 634 634 634 634 634
LOCAL SUPPLY
SABINE LIVESTOCK SAN AUGUSTINE SABINE FRESH 71 71 71 71 71 71
LOCAL SUPPLY
SABINE LIVESTOCK SHELBY SABINE FRESH 2,998 2,998 2,998 2,998 2,998 2,998
LOCAL SUPPLY
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SOURCE AVAILABILITY (ACRE-FEET PER YEAR)
SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070

SABINE OTHER LOCAL  |NEWTON SABINE FRESH 158 158 158 158 158 158
SUPPLY
SABINE OTHER LOCAL | ORANGE SABINE FRESH 178 178 178 178 178 178
SUPPLY
SABINE OTHER LOCAL  |RUSK SABINE FRESH 1,230 1,230 1,230 1,230 1,230 1,230
SUPPLY
SABINE RUN-OF-RIVER | NEWTON SABINE FRESH 185 185 185 185 185 185
SABINE RUN-OF-RIVER | ORANGE SABINE FRESH 28 28 28 28 28 28
SABINE RUN-OF-RIVER | ORANGE SABINE BRACKISH 267,000 267,000 267,000 267,000 267,000 267,000
SABINE RUN-OF-RIVER  |PANOLA SABINE FRESH 601 601 601 601 601 601
SABINE RUN-OF-RIVER  |RUSK SABINE FRESH 137 137 137 137 137 137
SABINE RUN-OF-RIVER | [NEWTON SABINE FRESH 147,100 147,100 147,100 147,100 147,100 147,100
SRA CANAL
SAM RAYBURN- RESERVOIR NECHES FRESH 848,000 848,000 848,000 848,000 848,000 848,000
STEINHAGEN
LAKE/RESERVOIR
SYSTEM
SAN AUGUSTINE RESERVOIR NECHES FRESH 1,285 1,285 1,285 1,285 1,285 1,285
LAKE/RESERVOIR
STRIKER RESERVOIR NECHES FRESH 19,357 18,530 17,703 16,877 16,050 15,264
LAKE/RESERVOIR
TIMPSON RESERVOIR NECHES FRESH 350 350 350 350 350 350
LAKE/RESERVOIR
TOLEDO BEND RESERVOIR SABINE FRESH 750,000 750,000 750,000 750,000 750,000 750,000
LAKE/RESERVOIR
TOLEDO BEND RESERVOIR SABINE- FRESH 336 336 336 336 336 336
LAKE/RESERVOIR | LOUISIANA
LOUISIANA PORTION
TRINITY LIVESTOCK ANDERSON TRINITY FRESH 684 684 684 684 684 684
LOCAL SUPPLY
TRINITY LIVESTOCK HOUSTON TRINITY FRESH 783 783 783 783 783 783
LOCAL SUPPLY
TRINITY RUN-OF-RIVER | ANDERSON TRINITY FRESH 1,060 1,060 1,060 1,060 1,060 1,060
TRINITY RUN-OF-RIVER |HOUSTON TRINITY FRESH 1,783 1,783 1,783 1,783 1,783 1,783
TYLER LAKE/RESERVOIR | RESERVOIR NECHES FRESH 30,900 30,875 30,850 30,825 30,800 30,775

SURFACE WATER TOTAL SOURCE AVAILABILITY| 3,662,037| 3,658,652 3655403| 3652424| 3,649,668] 3,646,854

REGION | TOTAL SOURCE AVAILABILITY| 4,166,668| 4,162,810 4,158,962| 4,155,248 4,151,470 4,148,671
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Water User Group Existing Water Supplies
DB17 Report

The following appendix includes a copy of the Water User Group Existing Water
Supplies data from the TWDB Data Web Interface known as the DB17. The summary is

divided by Water User Group, source, county, and basin.
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Water User Group (WUG) Existing Water Supply

REGION I EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 | 2040 | 2050 | 2060 | 2070
ANDERSON COUNTY
NECHES BASIN
BRUSHY CREEK 1| CARRIZO-WILCOX AQUIFER | ANDERSON 296 296 296 296 296 296
WSC COUNTY
FRANKSTON 1| CARRIZO-WILCOX AQUIFER | ANDERSON 388 382 378 372 366 360
COUNTY
PALESTINE 1| CARRIZO-WILCOX AQUIFER | ANDERSON 366 404 397 377 373 373
COUNTY
PALESTINE || PALESTINE LAKE/RESERVOIR 2,222 2,222 2,223 2,223 2,223 2,223
WALSTON 1| CARRIZO-WILCOX AQUIFER | ANDERSON 299 299 299 299 299 299
SPRINGS WSC COUNTY
COUNTY-OTHER 1| CARRIZO-WILCOX AQUIFER | ANDERSON 249 250 239 228 226 226
COUNTY
COUNTY-OTHER || PALESTINE LAKE/RESERVOIR 47 47 47 47 47 47
COUNTY-OTHER 1| QUEEN CITY AQUIFER | ANDERSON COUNTY 466 466 466 466 466 466
COUNTY-OTHER || SPARTA AQUIFER | ANDERSON COUNTY 163 163 163 163 163 163
MANUFACTURING |l | CARRIZO-WILCOX AQUIFER | ANDERSON 14 18 19 20 21 22
COUNTY
MINING 1| CARRIZO-WILCOX AQUIFER | ANDERSON 64 81 85 68 48 35
COUNTY
STEAM ELECTRIC 0 0 0 0 0 0
POWER
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | ANDERSON 14 14 14 14 14 14
COUNTY
LIVESTOCK 1| NECHES LIVESTOCK LOCAL SUPPLY 333 333 333 333 333 333
LIVESTOCK 1| QUEEN CITY AQUIFER | ANDERSON COUNTY 301 301 301 301 301 301
IRRIGATION 1| CARRIZO-WILCOX AQUIFER | ANDERSON 124 124 124 124 124 124
COUNTY
IRRIGATION I | NECHES RUN-OF-RIVER 197 197 197 197 197 197
IRRIGATION 1| QUEEN CITY AQUIFER | ANDERSON COUNTY 149 149 149 149 149 149
NECHES BASIN TOTAL EXISTING SUPPLY 5,692 5,746 5,730 5,677 5,646 5,628
TRINITY BASIN
BRUSHY CREEK 1| CARRIZO-WILCOX AQUIFER | ANDERSON 382 382 382 382 382 382
WSC COUNTY
ELKHART 1| CARRIZO-WILCOX AQUIFER | ANDERSON 428 428 428 428 428 428
COUNTY
PALESTINE 1| CARRIZO-WILCOX AQUIFER | ANDERSON 348 383 376 357 354 354
COUNTY
PALESTINE || PALESTINE LAKE/RESERVOIR 2,109 2,109 2,108 2,108 2,108 2,108
WALSTON 1| CARRIZO-WILCOX AQUIFER | ANDERSON 117 116 113 111 111 111
SPRINGS WSC COUNTY
FOUR PINESWSC |l | CARRIZO-WILCOX AQUIFER | ANDERSON 549 549 549 549 549 549
COUNTY
THE 1| CARRIZO-WILCOX AQUIFER | ANDERSON 254 254 254 254 254 254
CONSOLIDATED COUNTY
WSC
THE 1| HOUSTON COUNTY LAKE/RESERVOIR 102 104 103 102 100 98
CONSOLIDATED
WSC
COUNTY-OTHER 1| CARRIZO-WILCOX AQUIFER | ANDERSON 2,335 2,339 2,303 2,265 2,257 2,257
COUNTY
COUNTY-OTHER 1| OTHER AQUIFER | ANDERSON COUNTY 260 260 260 260 260 260
COUNTY-OTHER 1| QUEEN CITY AQUIFER | ANDERSON COUNTY 432 432 432 432 432 432
COUNTY-OTHER 1| SPARTA AQUIFER | ANDERSON COUNTY 128 128 128 128 128 128
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 2040 2050 2060 2070
ANDERSON COUNTY
TRINITY BASIN
MANUFACTURING |1 | CARRIZO-WILCOX AQUIFER | ANDERSON 16 22 23 24 25 26
COUNTY
MINING 1| CARRIZO-WILCOX AQUIFER | ANDERSON 100 100 100 100 100 100
COUNTY
MINING 1| OTHER AQUIFER | ANDERSON COUNTY 29 29 29 29 29 29
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | ANDERSON 18 18 18 18 18 18
COUNTY
LIVESTOCK || OTHER AQUIFER | ANDERSON COUNTY 9 9 9 9 9 9
LIVESTOCK I | QUEEN CITY AQUIFER | ANDERSON COUNTY 64 64 64 64 64 64
LIVESTOCK I| TRINITY LIVESTOCK LOCAL SUPPLY 684 684 684 684 684 684
IRRIGATION 1| CARRIZO-WILCOX AQUIFER | ANDERSON 161 161 161 161 161 161
COUNTY
IRRIGATION 1| QUEEN CITY AQUIFER | ANDERSON COUNTY 138 138 138 138 138 138
IRRIGATION 1| TRINITY RUN-OF-RIVER 1,060 1,060 1,060 1,060 1,060 1,060
TRINITY BASIN TOTAL EXISTING SUPPLY 9,723 9,769 9,722 9,663 9,651 9,650
ANDERSON COUNTY TOTAL EXISTING SUPPLY 15,415 15,515 15,452 15,340 15,297 15,278
ANGELINA COUNTY
NECHES BASIN
LUFKIN 1| CARRIZO-WILCOX AQUIFER | ANGELINA 3,763 3,914 4,042 4,187 4,348 4,186
COUNTY
LUFKIN || KURTH LAKE/RESERVOIR 2,508 2,609 2,694 2,792 2,898 3,308
CENTRAL WCID || CARRIZO-WILCOX AQUIFER | ANGELINA 877 877 877 877 877 877
OF ANGELINA COUNTY
COUNTY
DIBOLL || CARRIZO-WILCOX AQUIFER | ANGELINA 1,806 1,806 1,806 1,806 1,806 1,806
COUNTY
DIBOLL 1| YEGUA-JACKSON AQUIFER | ANGELINA 908 908 908 908 908 908
COUNTY
HUDSON || CARRIZO-WILCOX AQUIFER | ANGELINA 642 642 642 642 642 664
COUNTY
HUDSON WSC | CARRIZO-WILCOX AQUIFER | ANGELINA 1,157 1,157 1,157 1,157 1,157 1,157
COUNTY
HUNTINGTON || CARRIZO-WILCOX AQUIFER | ANGELINA 448 448 448 448 448 448
COUNTY
HUNTINGTON 1| YEGUA-JACKSON AQUIFER | ANGELINA 609 609 609 609 609 609
COUNTY
ZAVALLA 1| YEGUA-JACKSON AQUIFER | ANGELINA 79 81 82 84 87 90
COUNTY
ANGELINA WSC 1| OTHER AQUIFER | ANGELINA COUNTY 523 523 523 523 523 523
REDLAND WSC 1| CARRIZO-WILCOX AQUIFER | ANGELINA 778 778 778 778 778 778
COUNTY
FOUR WAY SUD 1| YEGUA-JACKSON AQUIFER | ANGELINA 1,216 1,216 1,216 1,216 1,216 1,216
COUNTY
BURKE 1| YEGUA-JACKSON AQUIFER | ANGELINA 156 165 172 180 186 193
COUNTY
COUNTY-OTHER |l | CARRIZO-WILCOX AQUIFER | ANGELINA 1,733 1,733 1,733 1,733 1,733 1,733
COUNTY
COUNTY-OTHER |1| OTHER AQUIFER | ANGELINA COUNTY 175 175 175 175 175 175
COUNTY-OTHER |l | SPARTA AQUIFER | ANGELINA COUNTY 175 175 175 175 175 175
COUNTY-OTHER |I| YEGUA-JACKSON AQUIFER | ANGELINA 275 275 275 275 275 275
COUNTY
MANUFACTURING || | CARRIZO-WILCOX AQUIFER | ANGELINA 1,964 2,157 2,352 2,526 2,711 2,911
COUNTY
MANUFACTURING || | KURTH LAKE/RESERVOIR 1,220 1,349 1,479 1,595 1,719 1,851
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 2040 2050 2060 2070
ANGELINA COUNTY
NECHES BASIN
MANUFACTURING |1 | OTHER AQUIFER | ANGELINA COUNTY 101 101 101 101 101 101
MANUFACTURING |1 | YEGUA-JACKSON AQUIFER | ANGELINA 1,242 1,242 1,242 1,242 1,242 1,242
COUNTY
MINING I | OTHER AQUIFER | ANGELINA COUNTY 13 13 13 13 13 13
STEAM ELECTRIC || CARRIZO-WILCOX AQUIFER | ANGELINA 10,081 10,081 10,081 10,081 10,081 10,081
POWER COUNTY
STEAM ELECTRIC [1|KURTH LAKE/RESERVOIR 6,721 6,721 6,721 6,721 6,721 6,721
POWER
LIVESTOCK I | CARRIZO-WILCOX AQUIFER | ANGELINA 13 13 13 13 13 13
COUNTY
LIVESTOCK I | NECHES LIVESTOCK LOCAL SUPPLY 661 661 661 661 661 661
LIVESTOCK I | SPARTA AQUIFER | ANGELINA COUNTY 13 13 13 13 13 13
LIVESTOCK I | YEGUA-JACKSON AQUIFER | ANGELINA 50 50 50 50 50 50
COUNTY
IRRIGATION I | KURTH LAKE/RESERVOIR 481 481 481 481 481 481
IRRIGATION I | YEGUA-JACKSON AQUIFER | ANGELINA 331 331 331 331 331 331
COUNTY
NECHES BASIN TOTAL EXISTING SUPPLY 40,719 41,304 41,850 42,393 42,978 43,590
ANGELINA COUNTY TOTAL EXISTING SUPPLY 40,719 41,304 41,850 42,393 42,978 43,590
CHEROKEE COUNTY
NECHES BASIN
JACKSONVILLE  |I| CARRIZO-WILCOX AQUIFER | CHEROKEE 804 858 913 989 1,077 1,173
COUNTY
JACKSONVILLE |1 JACKSONVILLE LAKE/RESERVOIR 1,876 2,000 2,129 2,308 2,511 2,735
ALTO I | CARRIZO-WILCOX AQUIFER | CHEROKEE 508 508 508 508 508 508
COUNTY
ALTO RURAL WSC |1 | CARRIZO-WILCOX AQUIFER | CHEROKEE 736 736 736 736 736 736
COUNTY
BULLARD I | CARRIZO-WILCOX AQUIFER | CHEROKEE 16 16 16 16 16 16
COUNTY
BULLARD I | CARRIZO-WILCOX AQUIFER | SMITH COUNTY 10 9 8 7 6 6
CRAFT-TURNEY  [1| CARRIZO-WILCOX AQUIFER | CHEROKEE 145 151 157 168 183 199
WSC COUNTY
CRAFT-TURNEY  [1|JACKSONVILLE LAKE/RESERVOIR 338 351 366 392 426 464
WSsC
NEW I | CARRIZO-WILCOX AQUIFER | CHEROKEE 253 253 253 253 253 253
SUMMERFIELD  |COUNTY
NORTH I | CARRIZO-WILCOX AQUIFER | CHEROKEE 185 196 208 225 244 266
CHEROKEE WSC ~ [COUNTY
NORTH I | JACKSONVILLE LAKE/RESERVOIR 417 444 473 512 557 607
CHEROKEE WSC
RUSK I | CARRIZO-WILCOX AQUIFER | CHEROKEE 1,339 1,340 1,341 1,342 1,342 1,443
COUNTY
RUSK I |[RUSK CITY LAKE/RESERVOIR 63 63 62 61 60 59
RUSK RURAL WSC |1 | CARRIZO-WILCOX AQUIFER | CHEROKEE 557 557 557 557 557 557
COUNTY
SOUTHERN I | CARRIZO-WILCOX AQUIFER | CHEROKEE 480 513 546 592 644 701
UTILITIES COUNTY
COMPANY
TROUP I | CARRIZO-WILCOX AQUIFER | CHEROKEE 14 15 16 17 18 20
COUNTY
WELLS I | CARRIZO-WILCOX AQUIFER | CHEROKEE 382 382 382 382 382 382
COUNTY
WRIGHT CITY I | CARRIZO-WILCOX AQUIFER | CHEROKEE 102 102 102 102 102 99

WsC

COUNTY
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Water User Group (WUG) Existing Water Supply

REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 | 2030 | 2040 | 2050 | 2060 2070
CHEROKEE COUNTY
NECHES BASIN
COUNTY-OTHER 1| CARRIZO-WILCOX AQUIFER | CHEROKEE 587 591 597 605 614 623
COUNTY
COUNTY-OTHER 1| JACKSONVILLE LAKE/RESERVOIR 199 211 223 241 262 286
COUNTY-OTHER 1| OTHER AQUIFER | CHEROKEE COUNTY 196 196 196 196 196 196
COUNTY-OTHER 1| QUEEN CITY AQUIFER | CHEROKEE COUNTY 676 676 676 676 676 676
COUNTY-OTHER 1| SPARTA AQUIFER | CHEROKEE COUNTY 156 156 156 156 156 156
MANUFACTURING || | CARRIZO-WILCOX AQUIFER | CHEROKEE 134 143 151 158 169 181
COUNTY
MANUFACTURING || | JACKSONVILLE LAKE/RESERVOIR 289 309 328 344 371 400
MANUFACTURING || | QUEEN CITY AQUIFER | CHEROKEE COUNTY 1 1 1 1 1 1
MINING I | NECHES OTHER LOCAL SUPPLY 19 19 19 19 19 19
MINING 1| OTHER AQUIFER | CHEROKEE COUNTY 38 38 38 38 38 38
STEAM ELECTRIC |I|STRIKER LAKE/RESERVOIR 5,000 5,000 5,000 5,000 5,000 5,000
POWER
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | CHEROKEE 49 49 49 49 49 49
COUNTY
LIVESTOCK I | NECHES LIVESTOCK LOCAL SUPPLY 1,555 1,555 1,555 1,555 1,555 1,555
LIVESTOCK 1| OTHER AQUIFER | CHEROKEE COUNTY 33 33 33 33 33 33
LIVESTOCK 1| QUEEN CITY AQUIFER | CHEROKEE COUNTY 176 176 176 176 176 176
IRRIGATION 1| CARRIZO-WILCOX AQUIFER | CHEROKEE 5 5 5 5 5 5
COUNTY
IRRIGATION I | NECHES RUN-OF-RIVER 182 182 182 182 182 182
IRRIGATION || OTHER AQUIFER | CHEROKEE COUNTY 1 1 1 1 1 1
IRRIGATION || PALESTINE LAKE/RESERVOIR 41 36 32 28 25 25
IRRIGATION 1| QUEEN CITY AQUIFER | CHEROKEE COUNTY 206 206 206 206 206 206
IRRIGATION 1| SPARTA AQUIFER | CHEROKEE COUNTY 1 1 1 1 1 1
NECHES BASIN TOTAL EXISTING SUPPLY 17,769 18,078 18,398 18,837 19,357 20,033
CHEROKEE COUNTY TOTAL EXISTING SUPPLY 17,769 18,078 18,398 18,837 19,357 20,033
HARDIN COUNTY
NECHES BASIN
KOUNTZE 1| GULF COAST AQUIFER | HARDIN COUNTY 1,041 1,041 1,041 1,041 1,041 1,041
LUMBERTON 1| GULF COAST AQUIFER | HARDIN COUNTY 1,656 1,852 1,990 2,097 2,191 2,263
LUMBERTON MUD |I | GULF COAST AQUIFER | HARDIN COUNTY 4,382 4,186 4,048 3,941 3,847 3,775
NORTH HARDIN 1| GULF COAST AQUIFER | HARDIN COUNTY 1,906 1,906 1,906 1,906 1,906 1,906
WSC
SILSBEE || GULF COAST AQUIFER | HARDIN COUNTY 1,617 1,617 1,617 1,617 1,617 1,617
SOUR LAKE 1| GULF COAST AQUIFER | HARDIN COUNTY 934 934 934 934 934 934
WEST HARDIN 1| GULF COAST AQUIFER | HARDIN COUNTY 771 768 766 763 761 758
WSC
COUNTY-OTHER 1| GULF COAST AQUIFER | HARDIN COUNTY 1,629 1,668 1,688 1,738 1,776 1,808
MANUFACTURING |l | GULF COAST AQUIFER | HARDIN COUNTY 294 324 355 383 413 445
MINING || GULF COAST AQUIFER | HARDIN COUNTY 12 12 12 12 12 12
LIVESTOCK 1| GULF COAST AQUIFER | HARDIN COUNTY 69 69 69 69 69 69
LIVESTOCK I | NECHES LIVESTOCK LOCAL SUPPLY 155 155 155 155 155 155
IRRIGATION || GULF COAST AQUIFER | HARDIN COUNTY 3,357 3,588 3,747 3,804 3,745 3,655
IRRIGATION I | NECHES RUN-OF-RIVER 57 57 57 57 57 57
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 | 2030 | 2040 | 2050 | 2060 | 2070
HARDIN COUNTY
NECHES BASIN TOTAL EXISTING SUPPLY 17,880 18,177 | 18,385 18,517 | 18,524 18,495
TRINITY BASIN
LAKE 1| GULF COAST AQUIFER | HARDIN COUNTY 10 11 12 12 13 13
LIVINGSTON
WATER SUPPLY &
SEWER SERVICE
COMPANY
WEST HARDIN | 1| GULF COAST AQUIFER | HARDIN COUNTY 4 4 4 4 4 4
WSC
COUNTY-OTHER 1| GULF COAST AQUIFER | HARDIN COUNTY 18 18 18 18 18 18
LIVESTOCK || GULF COAST AQUIFER | HARDIN COUNTY 2 2 2 2 2 2
TRINITY BASIN TOTAL EXISTING SUPPLY 34 35 36 36 37 37
HARDIN COUNTY TOTAL EXISTING SUPPLY 17,914 18,212 18,421 18,553 18,561 18,532
HENDERSON COUNTY
NECHES BASIN
ATHENS C | CARRIZO-WILCOX AQUIFER | HENDERSON 16 15 18 22 16 11
COUNTY
ATHENS || ATHENS LAKE/RESERVOIR 39 41 42 43 36 29
BERRYVILLE 1| CARRIZO-WILCOX AQUIFER | HENDERSON 118 124 128 137 147 156
COUNTY
BETHEL-ASH WSC |1 | CARRIZO-WILCOX AQUIFER | HENDERSON 659 637 625 620 616 616
COUNTY
BROWNSBORO 1| CARRIZO-WILCOX AQUIFER | HENDERSON 218 260 295 343 386 428
COUNTY
BRUSHY CREEK 1| CARRIZO-WILCOX AQUIFER | HENDERSON 65 66 67 70 74 78
WSC COUNTY
CHANDLER 1| CARRIZO-WILCOX AQUIFER | HENDERSON 877 877 877 877 877 877
COUNTY
FRANKSTON 1| CARRIZO-WILCOX AQUIFER | ANDERSON 15 21 25 31 37 43
COUNTY
MURCHISON || CARRIZO-WILCOX AQUIFER | HENDERSON 03 91 89 88 88 88
COUNTY
VIRGINIA HILL C | CARRIZO-WILCOX AQUIFER | HENDERSON 280 280 279 280 279 273
WSC COUNTY
R-P-M WSC D | CARRIZO-WILCOX AQUIFER | VAN ZANDT 38 37 37 38 38 39
COUNTY
R-P-M WSC D | QUEEN CITY AQUIFER | VAN ZANDT COUNTY 36 35 35 36 36 36
COUNTY-OTHER |1 | CARRIZO-WILCOX AQUIFER | HENDERSON 1,044 958 891 863 838 818
COUNTY
COUNTY-OTHER 1| OTHER AQUIFER | HENDERSON COUNTY 539 539 539 539 539 539
MANUFACTURING |1 | CARRIZO-WILCOX AQUIFER | HENDERSON 78 78 78 79 87 96
COUNTY
MINING 1| CARRIZO-WILCOX AQUIFER | HENDERSON 54 54 54 54 54 54
COUNTY
MINING 1| OTHER AQUIFER | HENDERSON COUNTY 65 65 65 65 65 65
LIVESTOCK || ATHENS LAKE/RESERVOIR 1,547 1,474 1,416 1,341 951 700
LIVESTOCK || CARRIZO-WILCOX AQUIFER | HENDERSON 360 360 360 360 360 360
COUNTY
LIVESTOCK I | NECHES LIVESTOCK LOCAL SUPPLY 770 770 770 770 770 770
LIVESTOCK 1| QUEEN CITY AQUIFER | HENDERSON COUNTY 188 188 188 188 188 188
IRRIGATION C | CARRIZO-WILCOX AQUIFER | HENDERSON 50 51 60 71 68 63
COUNTY
IRRIGATION C | DIRECT REUSE 2 2 2 2 2 2
IRRIGATION C| TRINITY RUN-OF-RIVER 415 415 415 415 415 415
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REGION I EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 2040 2050 2060 2070
HENDERSON COUNTY
NECHES BASIN
IRRIGATION I | ATHENS LAKE/RESERVOIR 168 160 154 146 103 76
IRRIGATION I | PALESTINE LAKE/RESERVOIR 82 73 64 57 51 51
IRRIGATION 1| QUEEN CITY AQUIFER | HENDERSON COUNTY 25 25 25 25 25 25
NECHES BASIN TOTAL EXISTING SUPPLY 7,871 7,726 7,628 7,590 7,176 6,926
HENDERSON COUNTY TOTAL EXISTING SUPPLY 7,871 7,726 7,628 7,590 7,176 6,926
HOUSTON COUNTY
NECHES BASIN
GRAPELAND 1| CARRIZO-WILCOX AQUIFER | HOUSTON 240 239 241 241 242 242
COUNTY
GRAPELAND 1| HOUSTON COUNTY LAKE/RESERVOIR 45 45 45 45 45 44
THE || CARRIZO-WILCOX AQUIFER | HOUSTON 755 755 755 755 755 755
CONSOLIDATED |COUNTY
wWsC
THE I | HOUSTON COUNTY LAKE/RESERVOIR 227 224 221 218 214 211
CONSOLIDATED
wWsC
COUNTY-OTHER |l | CARRIZO-WILCOX AQUIFER | HOUSTON 10 10 10 10 10 10
COUNTY
COUNTY-OTHER |I| OTHER AQUIFER | HOUSTON COUNTY 5 5 5 5 5 5
COUNTY-OTHER |l | SPARTA AQUIFER | HOUSTON COUNTY 30 30 30 30 30 30
MANUFACTURING | | CARRIZO-WILCOX AQUIFER | HOUSTON 24 24 24 24 24 24
COUNTY
MINING 1| OTHER AQUIFER | HOUSTON COUNTY 113 89 65 42 18 8
LIVESTOCK || CARRIZO-WILCOX AQUIFER | HOUSTON 4 4 4 4 4 4
COUNTY
LIVESTOCK 1| NECHES LIVESTOCK LOCAL SUPPLY 1,007 1,007 1,007 1,007 1,007 1,007
LIVESTOCK I | OTHER AQUIFER | HOUSTON COUNTY 14 14 14 14 14 14
LIVESTOCK I | QUEEN CITY AQUIFER | HOUSTON COUNTY 14 14 14 14 14 14
LIVESTOCK || SPARTA AQUIFER | HOUSTON COUNTY 29 29 29 29 29 29
IRRIGATION I | NECHES RUN-OF-RIVER 287 287 287 287 287 287
IRRIGATION I | OTHER AQUIFER | HOUSTON COUNTY 50 50 50 50 50 50
NECHES BASIN TOTAL EXISTING SUPPLY 2,854 2,826 2,801 2,775 2,748 2,734
TRINITY BASIN
CROCKETT || HOUSTON COUNTY LAKE/RESERVOIR 2,008 1,995 1,981 1,968 1,952 1,934
GRAPELAND 1| CARRIZO-WILCOX AQUIFER | HOUSTON 369 370 368 368 367 367
COUNTY
GRAPELAND 1| HOUSTON COUNTY LAKE/RESERVOIR 70 69 68 68 67 67
LOVELADY || HOUSTON COUNTY LAKE/RESERVOIR 35 34 34 34 34 33
LOVELADY 1| YEGUA-JACKSON AQUIFER | HOUSTON 201 201 201 201 201 201
COUNTY
THE || CARRIZO-WILCOX AQUIFER | HOUSTON 1,329 1,329 1,329 1,329 1,329 1,329
CONSOLIDATED |COUNTY
wWsC
THE || HOUSTON COUNTY LAKE/RESERVOIR 617 608 599 592 582 574
CONSOLIDATED
WSC
COUNTY-OTHER |l | CARRIZO-WILCOX AQUIFER | HOUSTON 94 94 94 94 94 94
COUNTY
COUNTY-OTHER ||| HOUSTON COUNTY LAKE/RESERVOIR 86 80 78 7 7 76
COUNTY-OTHER |I| OTHER AQUIFER | HOUSTON COUNTY 100 100 100 100 100 100
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 | 2040 | 2050 | 2060 2070
HOUSTON COUNTY
TRINITY BASIN
COUNTY-OTHER 1| YEGUA-JACKSON AQUIFER | HOUSTON 50 50 50 50 50 50
COUNTY
MANUFACTURING |l | CARRIZO-WILCOX AQUIFER | HOUSTON 18 18 18 18 18 18
COUNTY
MANUFACTURING |l | HOUSTON COUNTY LAKE/RESERVOIR 301 331 360 385 417 451
MINING 1| OTHER AQUIFER | HOUSTON COUNTY 209 165 122 7 33 14
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | HOUSTON 244 351 466 591 726 899
COUNTY
LIVESTOCK 1| OTHER AQUIFER | HOUSTON COUNTY 55 55 55 55 55 55
LIVESTOCK 1| QUEEN CITY AQUIFER | HOUSTON COUNTY 13 13 13 13 13 13
LIVESTOCK 1| SPARTA AQUIFER | HOUSTON COUNTY 75 75 75 75 75 75
LIVESTOCK I| TRINITY LIVESTOCK LOCAL SUPPLY 783 783 783 783 783 783
IRRIGATION 1| CARRIZO-WILCOX AQUIFER | HOUSTON 38 38 38 38 38 38
COUNTY
IRRIGATION 1| OTHER AQUIFER | HOUSTON COUNTY 6 6 6 6 6 6
IRRIGATION 1| QUEEN CITY AQUIFER | HOUSTON COUNTY 50 50 50 50 50 50
IRRIGATION 1| SPARTA AQUIFER | HOUSTON COUNTY 25 25 25 25 25 25
IRRIGATION 1| TRINITY RUN-OF-RIVER 1,783 1,783 1,783 1,783 1,783 1,783
TRINITY BASIN TOTAL EXISTING SUPPLY 8,559 8,623 8,696 8,780 8,875 9,035
HOUSTON COUNTY TOTAL EXISTING SUPPLY 11,413 11,449 11,497 11,555 11,623 11,769
JASPER COUNTY
NECHES BASIN
JASPER 1| GULF COAST AQUIFER | JASPER COUNTY 4,790 4,790 4,790 4,790 4,790 4,790
COUNTY-OTHER || GULF COAST AQUIFER | JASPER COUNTY 1,500 1,472 1,431 1,405 1,399 1,399
MANUFACTURING || | GULF COAST AQUIFER | JASPER COUNTY 31,270 31,270 31,270 31,270 31,270 31,270
MANUFACTURING || | NECHES RUN-OF-RIVER 616 616 616 616 616 616
MANUFACTURING |l | SAM RAYBURN-STEINHAGEN 60,000 60,000 60,000 60,000 60,000 60,000
LAKE/RESERVOIR SYSTEM
MINING 1| GULF COAST AQUIFER | JASPER COUNTY 70 55 41 27 13 7
LIVESTOCK 1| GULF COAST AQUIFER | JASPER COUNTY 115 115 115 115 115 115
LIVESTOCK 1| NECHES LIVESTOCK LOCAL SUPPLY 332 332 332 332 332 332
IRRIGATION I | NECHES RUN-OF-RIVER 81 81 81 81 81 81
NECHES BASIN TOTAL EXISTING SUPPLY 98,774 98,731 98,676 98,636 98,616 98,610
SABINE BASIN
JASPER COUNTY 1| GULF COAST AQUIFER | JASPER COUNTY 1,073 1,073 1,073 1,073 1,073 1,073
WCID #1
KIRBYVILLE 1| GULF COAST AQUIFER | JASPER COUNTY 584 584 584 584 584 584
g/IUADURICEVILLE || GULF COAST AQUIFER | ORANGE COUNTY 73 73 71 69 68 68
COUNTY-OTHER 1| GULF COAST AQUIFER | JASPER COUNTY 1,159 1,183 1,233 1,259 1,265 1,265
MANUFACTURING || | GULF COAST AQUIFER | JASPER COUNTY 50 50 50 50 50 50
MINING 1| GULF COAST AQUIFER | JASPER COUNTY 78 63 47 31 15 7
LIVESTOCK || GULF COAST AQUIFER | JASPER COUNTY 134 134 134 134 134 134
LIVESTOCK 1| SABINE LIVESTOCK LOCAL SUPPLY 215 215 215 215 215 215
IRRIGATION 1| NECHES RUN-OF-RIVER 46 46 46 46 46 46
SABINE BASIN TOTAL EXISTING SUPPLY 3,412 3,421 3,453 3,461 3,450 3,442
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 2040 2050 2060 2070
JASPER COUNTY TOTAL EXISTING SUPPLY 102,186 102,152 102,129 102,097 102,066 102,052
JEFFERSON COUNTY
NECHES BASIN
BEAUMONT 1| GULF COAST AQUIFER | HARDIN COUNTY 3,211 3,211 3,211 3,211 3,211 3,211
BEAUMONT I | NECHES RUN-OF-RIVER 4,358 4,392 4,442 4,903 5,442 5,933
BEAUMONT 1| SAM RAYBURN-STEINHAGEN 2,466 2,863 3,137 2,754 2,299 1,892
LAKE/RESERVOIR SYSTEM
PORT ARTHUR 1| SAM RAYBURN-STEINHAGEN 60 60 59 59 59 59
LAKE/RESERVOIR SYSTEM
BEVIL OAKS I | GULF COAST AQUIFER | JEFFERSON COUNTY 135 137 139 147 157 169
CHINA || GULF COAST AQUIFER | JEFFERSON COUNTY 3 3 3 3 4 4
GROVES I | SAM RAYBURN-STEINHAGEN 70 67 65 64 64 64
LAKE/RESERVOIR SYSTEM
JEFFERSON 1| SAM RAYBURN-STEINHAGEN 75 76 78 81 87 93
COUNTY WCID #10 | LAKE/RESERVOIR SYSTEM
MEEKER MUD || GULF COAST AQUIFER | JEFFERSON COUNTY 127 128 128 128 133 139
MEEKER MUD I | NECHES RUN-OF-RIVER 1 1 1 1 1 2
NEDERLAND 1| SAM RAYBURN-STEINHAGEN 87 89 92 97 104 111
LAKE/RESERVOIR SYSTEM
NOME I | SAM RAYBURN-STEINHAGEN 48 49 51 53 57 61
LAKE/RESERVOIR SYSTEM
PORT NECHES 1| SAM RAYBURN-STEINHAGEN 742 752 770 807 862 926
LAKE/RESERVOIR SYSTEM
COUNTY-OTHER |l | GULF COAST AQUIFER | JEFFERSON COUNTY 2 2 2 2 1 1
COUNTY-OTHER |I| NECHES RUN-OF-RIVER 123 132 141 119 102 89
COUNTY-OTHER |I|SAM RAYBURN-STEINHAGEN 18 19 19 20 21 23
LAKE/RESERVOIR SYSTEM
MANUFACTURING || | GULF COAST AQUIFER | HARDIN COUNTY 10 10 10 10 10 10
MANUFACTURING || | GULF COAST AQUIFER | JEFFERSON COUNTY 80 80 80 80 80 80
MANUFACTURING || | NECHES RUN-OF-RIVER 121,326 126,064 126,079 126,100 126,123 126,146
MANUFACTURING || | SABINE RUN-OF-RIVER 582 582 582 582 582 582
MANUFACTURING || | SAM RAYBURN-STEINHAGEN 4,324 51,094 58,470 65,828 73,187 80,841
LAKE/RESERVOIR SYSTEM
MINING I | GULF COAST AQUIFER | JEFFERSON COUNTY 18 33 51 84 107 133
MINING 1| NECHES OTHER LOCAL SUPPLY 110 110 110 110 110 110
STEAM ELECTRIC 0 0 0 0 0 0
POWER
LIVESTOCK I | GULF COAST AQUIFER | JEFFERSON COUNTY 75 75 75 75 75 75
IRRIGATION I | NECHES RUN-OF-RIVER 9,800 9,800 9,800 9,800 9,800 9,800
IRRIGATION I | NECHES-TRINITY INDIRECT REUSE 958 958 958 958 958 958
IRRIGATION 1| NECHES-TRINITY RUN-OF-RIVER 3,832 3,832 3,832 3,832 3,832 3,832
NECHES BASIN TOTAL EXISTING SUPPLY 152,641 204,619 212,385 219,908 227,468 235,344
NECHES-TRINITY BASIN
BEAUMONT || GULF COAST AQUIFER | HARDIN COUNTY 6,289 6,289 6,289 6,289 6,289 6,289
BEAUMONT I | NECHES RUN-OF-RIVER 8,536 8,602 8,701 9,602 10,660 11,622
BEAUMONT I | SAM RAYBURN-STEINHAGEN 4,829 5,606 6,143 5,394 4,502 3,705
LAKE/RESERVOIR SYSTEM
PORT ARTHUR 1| SAM RAYBURN-STEINHAGEN 19,745 19,715 19,489 19,442 19,423 19,422
LAKE/RESERVOIR SYSTEM
CHINA || GULF COAST AQUIFER | JEFFERSON COUNTY 140 143 147 155 164 177
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 | 2030 | 2040 | 2050 | 2060 2070
JEFFERSON COUNTY
NECHES-TRINITY BASIN
GROVES 1| SAM RAYBURN-STEINHAGEN 2,168 2,093 2,029 2,005 1,999 1,999
LAKE/RESERVOIR SYSTEM
JEFFERSON 1| SAM RAYBURN-STEINHAGEN 373 377 385 404 430 462
COUNTY WCID #10 | LAKE/RESERVOIR SYSTEM
MEEKER MUD 1| GULF COAST AQUIFER | JEFFERSON COUNTY 381 380 380 380 395 415
MEEKER MUD I | NECHES RUN-OF-RIVER 3 3 4 4 4 4
NEDERLAND 1| SAM RAYBURN-STEINHAGEN 2,317 2,375 2,454 2,585 2,761 2,966
LAKE/RESERVOIR SYSTEM
NOME 1| SAM RAYBURN-STEINHAGEN 27 28 29 31 33 35
LAKE/RESERVOIR SYSTEM
PORT NECHES 1| SAM RAYBURN-STEINHAGEN 686 695 711 746 796 854
LAKE/RESERVOIR SYSTEM
WEST JEFFERSON |1 | SAM RAYBURN-STEINHAGEN 741 752 772 809 863 927
COUNTY MWD LAKE/RESERVOIR SYSTEM
COUNTY-OTHER 1| GULF COAST AQUIFER | JEFFERSON COUNTY 48 48 48 48 49 49
COUNTY-OTHER |1 | NECHES RUN-OF-RIVER 2,386 3,049 3,798 3,625 3,428 3,226
COUNTY-OTHER 1| SAM RAYBURN-STEINHAGEN 360 428 512 613 726 853
LAKE/RESERVOIR SYSTEM
MANUFACTURING || | GULF COAST AQUIFER | HARDIN COUNTY 10 10 10 10 10 10
MANUFACTURING || | GULF COAST AQUIFER | JEFFERSON COUNTY 1 1 1 1 1 1
MANUFACTURING || | NECHES RUN-OF-RIVER 111,992 116,365 116,380 116,399 116,423 116,442
MANUFACTURING |1 | SABINE RUN-OF-RIVER 538 538 538 538 538 538
MANUFACTURING || | SAM RAYBURN-STEINHAGEN 3,934 47,104 53,915 60,707 67,499 74,564
LAKE/RESERVOIR SYSTEM
MINING 1| GULF COAST AQUIFER | JEFFERSON COUNTY 32 39 49 66 78 91
MINING I | NECHES-TRINITY RUN-OF-RIVER 34 34 34 34 34 34
LIVESTOCK 1| GULF COAST AQUIFER | JEFFERSON COUNTY 131 131 131 131 131 131
LIVESTOCK 1| NECHES-TRINITY LIVESTOCK LOCAL SUPPLY 800 800 800 800 800 800
IRRIGATION I | NECHES RUN-OF-RIVER 130,200 130,200 130,200 130,200 130,200 130,200
IRRIGATION 1| NECHES-TRINITY INDIRECT REUSE 12,729 12,729 12,729 12,729 12,729 12,729
IRRIGATION 1| NECHES-TRINITY RUN-OF-RIVER 50,914 50,914 50,914 50,914 50,914 50,914
NECHES-TRINITY BASIN TOTAL EXISTING SUPPLY 360,344 409,448 417,592 424,661 431,879 439,459
JEFFERSON COUNTY TOTAL EXISTING SUPPLY 512,985 614,067 629,977 644,569 659,347 674,803
NACOGDOCHES COUNTY
NECHES BASIN
NACOGDOCHES 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 1,889 2,101 2,326 2,588 2,891 3,219
COUNTY
NACOGDOCHES 1| NACOGDOCHES LAKE/RESERVOIR 4,853 5,275 5,701 6,193 6,747 7,326
APPLEBY WSC 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 873 873 874 874 876 965
COUNTY
APPLEBY WSC 1| NACOGDOCHES LAKE/RESERVOIR 67 67 66 66 65 65
CUSHING 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 229 229 229 229 229 229
COUNTY
GARRISON 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 565 565 565 565 565 565
COUNTY
LILLY GROVE SUD|I | CARRIZO-WILCOX AQUIFER | NACOGDOCHES 761 761 761 761 761 761
COUNTY
SWIFT WSC 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 666 666 666 666 666 666
COUNTY
D&M WSC 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 1,008 1,009 1,011 1,012 1,013 1,015
COUNTY
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 | 2030 | 2040 | 2050 | 2060 2070
NACOGDOCHES COUNTY
NECHES BASIN
D&M WSC I INACOGDOCHES LAKE/RESERVOIR 186 185 183 182 181 179
MELROSE WSC 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 781 782 782 782 782 782
COUNTY
MELROSE WSC 1| NACOGDOCHES LAKE/RESERVOIR 27 26 26 26 26 26
WODEN WSC 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 770 770 770 770 770 770
COUNTY
COUNTY-OTHER 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 655 764 897 1,040 1,190 1,351
COUNTY
COUNTY-OTHER 1| NACOGDOCHES LAKE/RESERVOIR 48 48 48 48 48 48
COUNTY-OTHER 1| OTHER AQUIFER | NACOGDOCHES COUNTY 79 79 79 79 79 79
COUNTY-OTHER 1| QUEEN CITY AQUIFER | NACOGDOCHES 221 221 221 221 221 221
COUNTY
COUNTY-OTHER 1| SPARTA AQUIFER | NACOGDOCHES COUNTY 156 156 156 156 156 156
COUNTY-OTHER 1| YEGUA-JACKSON AQUIFER | NACOGDOCHES 26 26 26 26 26 26
COUNTY
MANUFACTURING || | CARRIZO-WILCOX AQUIFER | NACOGDOCHES 718 797 878 951 1,045 1,147
COUNTY
MANUFACTURING |l | NACOGDOCHES LAKE/RESERVOIR 1,846 2,001 2,151 2,277 2,438 2,611
MANUFACTURING || | SAM RAYBURN-STEINHAGEN 10,000 10,000 10,000 10,000 10,000 10,000
LAKE/RESERVOIR SYSTEM
MINING 1| HOUSTON COUNTY LAKE/RESERVOIR 0 0 0 0 0 0
MINING 1| NECHES OTHER LOCAL SUPPLY 494 494 494 494 494 494
MINING 1| OTHER AQUIFER | NACOGDOCHES COUNTY 1,031 1,031 1,031 1,031 1,031 1,031
STEAM ELECTRIC |I| HOUSTON COUNTY LAKE/RESERVOIR 0 0 0 0 0 0
POWER
STEAM ELECTRIC |1 | STRIKER LAKE/RESERVOIR 7,280 7,280 7,280 7,280 7,280 7,280
POWER
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 229 229 229 229 229 229
COUNTY
LIVESTOCK I | NECHES LIVESTOCK LOCAL SUPPLY 2,386 2,386 2,386 2,386 2,386 2,386
LIVESTOCK 1| OTHER AQUIFER | NACOGDOCHES COUNTY 21 21 21 21 21 21
LIVESTOCK 1| QUEEN CITY AQUIFER | NACOGDOCHES 84 84 84 84 84 84
COUNTY
IRRIGATION 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 373 373 373 373 373 373
COUNTY
IRRIGATION I | NECHES RUN-OF-RIVER 136 136 136 136 136 136
NECHES BASIN TOTAL EXISTING SUPPLY 38,458 39,435 40,450 41,546 42,809 44,241
NACOGDOCHES COUNTY TOTAL EXISTING SUPPLY 38,458 39,435 40,450 41,546 42,809 44,241
NEWTON COUNTY
SABINE BASIN
MAURICEVILLE || GULF COAST AQUIFER | ORANGE COUNTY 68 65 64 62 62 61
SUD
NEWTON I | GULF COAST AQUIFER | NEWTON COUNTY 483 483 483 483 483 483
SOUTH NEWTON || GULF COAST AQUIFER | NEWTON COUNTY 321 321 321 321 321 321
WSC
COUNTY-OTHER I | GULF COAST AQUIFER | NEWTON COUNTY 1,425 1,425 1,425 1,425 1,425 1,425
MANUFACTURING || | GULF COAST AQUIFER | NEWTON COUNTY 433 509 586 656 723 796
MANUFACTURING | I | SABINE RUN-OF-RIVER 135 135 135 135 135 135
MINING 1| GULF COAST AQUIFER | NEWTON COUNTY 156 156 156 156 156 156
MINING 1| SABINE OTHER LOCAL SUPPLY 158 158 158 158 158 158
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 | 2030 | 2040 | 2050 | 2060 2070
NEWTON COUNTY
SABINE BASIN
STEAM ELECTRIC |1 | SABINE RUN-OF-RIVER 13,442 13,442 13,442 13,442 13,442 13,442
POWER
LIVESTOCK 1| GULF COAST AQUIFER | NEWTON COUNTY 104 104 104 104 104 104
LIVESTOCK 1| SABINE LIVESTOCK LOCAL SUPPLY 155 155 155 155 155 155
IRRIGATION || GULF COAST AQUIFER | NEWTON COUNTY 330 330 330 330 330 330
IRRIGATION 1| SABINE RUN-OF-RIVER 50 50 50 50 50 50
SABINE BASIN TOTAL EXISTING SUPPLY 17,260 17,333 17,409 17,477 17,544 17,616
NEWTON COUNTY TOTAL EXISTING SUPPLY 17,260 17,333 17,400 17,477 17,544 17,616
ORANGE COUNTY
NECHES BASIN
PORT ARTHUR 1| SAM RAYBURN-STEINHAGEN 2 2 2 2 2 2
LAKE/RESERVOIR SYSTEM
BRIDGE CITY 1| GULF COAST AQUIFER | ORANGE COUNTY 117 117 117 117 117 117
g/IUADURICEVILLE || GULF COAST AQUIFER | ORANGE COUNTY 121 121 120 120 121 122
ROSE CITY || GULF COAST AQUIFER | ORANGE COUNTY 106 106 106 106 106 106
ROSE CITY 1| SABINE RUN-OF-RIVER 478 478 478 478 478 478
VIDOR || GULF COAST AQUIFER | ORANGE COUNTY 1,819 1,854 1,873 1,900 1,925 1,945
ORANGEFIELD 1| GULF COAST AQUIFER | ORANGE COUNTY 188 192 195 197 199 201
WSC
COUNTY-OTHER || GULF COAST AQUIFER | ORANGE COUNTY 1,608 1,593 1,636 1,664 1,684 1,701
MANUFACTURING || | GULF COAST AQUIFER | ORANGE COUNTY 1,289 1,320 1,320 1,320 1,320 1,320
MINING 1| GULF COAST AQUIFER | ORANGE COUNTY 149 149 149 149 149 147
STEAM ELECTRIC |I| GULF COAST AQUIFER | ORANGE COUNTY 1,310 1,310 1,310 1,310 1,310 1,310
POWER
STEAM ELECTRIC |I| SABINE RUN-OF-RIVER 4,481 4,481 4,481 4,481 4,481 4,481
POWER
LIVESTOCK || GULF COAST AQUIFER | ORANGE COUNTY 114 114 114 114 114 114
LIVESTOCK 1| NECHES LIVESTOCK LOCAL SUPPLY 56 56 56 56 56 56
IRRIGATION 0 0 0 0 0 0
NECHES BASIN TOTAL EXISTING SUPPLY 11,838 11,893 11,957 12,014 12,062 12,100
NECHES-TRINITY BASIN
BRIDGE CITY 1| GULF COAST AQUIFER | ORANGE COUNTY 920 90 90 90 920 90
COUNTY-OTHER 1| GULF COAST AQUIFER | ORANGE COUNTY 4 4 4 4 4 4
NECHES-TRINITY BASIN TOTAL EXISTING SUPPLY 94 94 94 94 94 94
SABINE BASIN
BRIDGE CITY 1| GULF COAST AQUIFER | ORANGE COUNTY 540 540 540 540 540 540
g/IUADURICEVILLE || GULF COAST AQUIFER | ORANGE COUNTY 1,425 1,428 1,432 1,436 1,436 1,436
ORANGE || GULF COAST AQUIFER | ORANGE COUNTY 2,619 2,638 2,639 2,657 2,689 2,717
PINEHURST I | GULF COAST AQUIFER | ORANGE COUNTY 282 283 284 289 292 295
SOUTH NEWTON |1 | GULF COAST AQUIFER | ORANGE COUNTY 100 104 107 109 111 112
WSC
VIDOR 1| GULF COAST AQUIFER | ORANGE COUNTY 433 441 446 452 458 463
WEST ORANGE || GULF COAST AQUIFER | ORANGE COUNTY 552 557 562 572 580 586
\c/)\/RséNGEFIELD || GULF COAST AQUIFER | ORANGE COUNTY 293 299 304 308 311 315
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 2040 2050 2060 2070
ORANGE COUNTY
SABINE BASIN
COUNTY-OTHER |l | GULF COAST AQUIFER | ORANGE COUNTY 1,287 1,275 1,310 1,331 1,347 1,361
MANUFACTURING || | GULF COAST AQUIFER | ORANGE COUNTY 4,649 4,649 4,649 4,649 4,650 4,604
MANUFACTURING || | SABINE RUN-OF-RIVER 55,960 55,960 55,960 55,960 55,960 55,960
MANUFACTURING |1 | TOLEDO BEND LAKE/RESERVOIR 31 31 31 31 31 31
MINING || GULF COAST AQUIFER | ORANGE COUNTY 0 0 0 0 0 2
MINING I | SABINE OTHER LOCAL SUPPLY 178 178 178 178 178 178
LIVESTOCK || GULF COAST AQUIFER | ORANGE COUNTY 114 114 114 114 114 114
LIVESTOCK 1| SABINE LIVESTOCK LOCAL SUPPLY 42 42 42 42 42 42
IRRIGATION || DIRECT REUSE 15 15 15 15 15 15
IRRIGATION || SABINE RUN-OF-RIVER 1,283 1,283 1,283 1,283 1,283 1,283
SABINE BASIN TOTAL EXISTING SUPPLY 69,803 69,837 69,896 69,966 70,037 70,054
ORANGE COUNTY TOTAL EXISTING SUPPLY 81,735 81,824 81,947 82,074 82,193 82,248
PANOLA COUNTY
CYPRESS BASIN
COUNTY-OTHER |l | CARRIZO-WILCOX AQUIFER | PANOLA 6 6 6 6 6 6
COUNTY
MINING 1| MURVAUL LAKE/RESERVOIR 4 4 3 2 2 2
MINING || TOLEDO BEND LAKE/RESERVOIR 4 4 4 4 6 6
LIVESTOCK 1| CYPRESS LIVESTOCK LOCAL SUPPLY 30 30 30 30 30 30
CYPRESS BASIN TOTAL EXISTING SUPPLY 44 44 43 42 44 44
SABINE BASIN
CARTHAGE 1| CARRIZO-WILCOX AQUIFER | PANOLA 49 49 49 49 49 49
COUNTY
CARTHAGE || MURVAUL LAKE/RESERVOIR 1,601 1,602 1,595 1,599 1,610 1,621
BECKVILLE 1| CARRIZO-WILCOX AQUIFER | PANOLA 581 581 581 581 581 581
COUNTY
GILL WSC D | CARRIZO-WILCOX AQUIFER | HARRISON 126 126 126 126 126 126
COUNTY
GILL WSC D | O' THE PINES LAKE/RESERVOIR 33 33 33 33 33 33
TATUM 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 65 75 81 87 92 96
COUNTY-OTHER |l | CARRIZO-WILCOX AQUIFER | PANOLA 1,503 1,503 1,503 1,503 1,503 1,503
COUNTY
COUNTY-OTHER |I| MURVAUL LAKE/RESERVOIR 291 291 291 291 291 291
MANUFACTURING |1 | CARRIZO-WILCOX AQUIFER | PANOLA 266 267 268 269 271 273
COUNTY
MANUFACTURING || | MURVAUL LAKE/RESERVOIR 879 917 955 987 1,052 1,081
MANUFACTURING |1 | SABINE RUN-OF-RIVER 114 114 114 114 114 114
MINING || CARRIZO-WILCOX AQUIFER | PANOLA 1,489 1,489 1,489 1,489 1,489 1,489
COUNTY
MINING I MURVAUL LAKE/RESERVOIR 3,546 3,511 3,026 2,559 2,170 2,361
MINING || SABINE RUN-OF-RIVER 296 296 296 296 296 296
MINING 1| TOLEDO BEND LAKE/RESERVOIR 3,896 4,196 4,496 4,496 5,494 5,494
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | PANOLA 416 416 416 416 416 416
COUNTY
LIVESTOCK 1| SABINE LIVESTOCK LOCAL SUPPLY 1,224 1,224 1,224 1,224 1,224 1,224
IRRIGATION 1| CARRIZO-WILCOX AQUIFER | PANOLA 383 383 383 383 383 383

COUNTY
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REGION I EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 2040 2050 2060 2070

PANOLA COUNTY

SABINE BASIN
IRRIGATION 1| SABINE RUN-OF-RIVER 191 191 191 191 191 191

SABINE BASIN TOTAL EXISTING SUPPLY 16,949 17,264 17,117 16,693 17,385 17,622
PANOLA COUNTY TOTAL EXISTING SUPPLY 16,993 17,308 17,160 16,735 17,429 17,666
POLK COUNTY

NECHES BASIN
CORRIGAN 1| OTHER AQUIFER | POLK COUNTY 292 292 292 292 292 292
COUNTY-OTHER |I| GULF COAST AQUIFER | POLK COUNTY 583 637 680 722 763 797
COUNTY-OTHER 1| OTHER AQUIFER | POLK COUNTY 160 160 160 160 160 160
MANUFACTURING || | GULF COAST AQUIFER | POLK COUNTY 166 249 336 416 486 562
MANUFACTURING || | OTHER AQUIFER | POLK COUNTY 447 447 447 447 447 447
MINING 1| GULF COAST AQUIFER | POLK COUNTY 83 83 83 83 83 83
MINING 1| NECHES OTHER LOCAL SUPPLY 20 20 20 20 20 20
MINING 1| OTHER AQUIFER | POLK COUNTY 83 83 83 83 83 83
LIVESTOCK 1| GULF COAST AQUIFER | POLK COUNTY 231 231 231 231 231 231
LIVESTOCK I | NECHES LIVESTOCK LOCAL SUPPLY 396 396 396 396 396 396
LIVESTOCK 1| OTHER AQUIFER | POLK COUNTY 1 1 1 1 1 1
LIVESTOCK 1| YEGUA-JACKSON AQUIFER | POLK COUNTY 6 6 6 6 6 6
IRRIGATION || GULF COAST AQUIFER | POLK COUNTY 769 769 769 769 769 769

NECHES BASIN TOTAL EXISTING SUPPLY 3,237 3374 3,504 3,626 3,737 3,847
POLK COUNTY TOTAL EXISTING SUPPLY 3,237 3,374 3,504 3,626 3,737 3,847
RUSK COUNTY

NECHES BASIN
HENDERSON D | FORK LAKE/RESERVOIR 3,470 3,469 3,470 3,470 3,470 3,470
HENDERSON 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 2,466 2,466 2,466 2,466 2,466 2,466
HENDERSON || STRIKER LAKE/RESERVOIR 0 0 0 0 0 0
NEW LONDON 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 333 333 333 333 333 333
OVERTON 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 100 100 100 100 100 100
WRIGHT CITY 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 84 84 84 84 84 85
WSC
COUNTY-OTHER |I| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 2,446 2,446 2,446 2,446 2,446 2,446
COUNTY-OTHER 1| OTHER AQUIFER | RUSK COUNTY 4 4 4 4 4 4
MANUFACTURING |l | CARRIZO-WILCOX AQUIFER | RUSK COUNTY 333 357 377 395 422 450
MANUFACTURING || | NECHES RUN-OF-RIVER 2 2 2 2 2 2
MINING 1| OTHER AQUIFER | RUSK COUNTY 270 270 270 270 270 270
MINING 1| SABINE OTHER LOCAL SUPPLY 210 0 0 0 0 0
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 156 156 156 156 156 156
LIVESTOCK 1| NECHES LIVESTOCK LOCAL SUPPLY 808 808 808 808 808 808
IRRIGATION 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 215 215 215 215 215 215
IRRIGATION I | NECHES RUN-OF-RIVER 86 86 86 86 86 86

NECHES BASIN TOTAL EXISTING SUPPLY 10,983 10,796 10,817 10,835 10,862 10,891

SABINE BASIN
EASTON I | CHEROKEE LAKE/RESERVOIR 4 5 5 6 6 7




TWDB: WUG Existing Water Supply Page 14 of 19

Water User Group (WUG) Existing Water Supply

11/17/2015 10:26:26 AM

REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 2040 2050 2060 2070

RUSK COUNTY

SABINE BASIN
ELDERVILLE WSC |D | FORK LAKE/RESERVOIR 97 97 97 97 97 96
ELDERVILLE WSC || | CHEROKEE LAKE/RESERVOIR 95 96 96 96 95 94
HENDERSON D | FORK LAKE/RESERVOIR 603 604 603 603 603 603
HENDERSON || CARRIZO-WILCOX AQUIFER | RUSK COUNTY 400 400 400 400 400 400
HENDERSON 1| SABINE RUN-OF-RIVER 10 10 10 10 10 10
HENDERSON || STRIKER LAKE/RESERVOIR 0 0 0 0 0 0
KILGORE D | CARRIZO-WILCOX AQUIFER | GREGG COUNTY 365 370 370 369 366 361
KILGORE D | FORK LAKE/RESERVOIR 506 841 841 839 832 821
NEW LONDON 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 268 268 268 268 268 268
OVERTON || CARRIZO-WILCOX AQUIFER | RUSK COUNTY 578 578 578 578 578 578
TATUM 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 358 348 342 336 336 367
WEST GREGG SUD |D | CARRIZO-WILCOX AQUIFER | GREGG COUNTY 27 28 28 27 27 27
CHALK HILL SUD |I|CARRIZO-WILCOX AQUIFER | RUSK COUNTY 1,043 1,043 1,043 1,043 1,043 1,043
CROSS ROADS D | FORK LAKE/RESERVOIR 248 248 249 249 248 248
SuUD
gLFJ{gSS ROADS 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 397 398 399 399 398 397
COUNTY-OTHER |1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 1,800 1,800 1,800 1,800 1,800 1,800
COUNTY-OTHER |I|OTHER AQUIFER | RUSK COUNTY 81 81 81 81 81 81
MANUFACTURING |D | FORK LAKE/RESERVOIR 1 1 1 1 1 1
MANUFACTURING |1 | CARRIZO-WILCOX AQUIFER | RUSK COUNTY 13 14 15 15 16 18
MINING 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 201 201 201 201 201 201
MINING 1| OTHER AQUIFER | RUSK COUNTY 214 214 214 214 214 214
MINING || SABINE OTHER LOCAL SUPPLY 1,020 1,230 1,230 1,230 1,230 1,230
STEAM ELECTRIC |1 | CARRIZO-WILCOX AQUIFER | RUSK COUNTY 1,279 1,279 1,279 1,279 1,279 1,279
POWER
STEAM ELECTRIC |I| MARTIN LAKE/RESERVOIR 25,000 25,000 25,000 25,000 25,000 25,000
POWER
STEAM ELECTRIC 1| TOLEDO BEND LAKE/RESERVOIR 17,922 17,922 17,922 17,922 17,922 17,922
POWER
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 224 232 241 252 262 262
LIVESTOCK || SABINE LIVESTOCK LOCAL SUPPLY 308 308 308 308 308 308
IRRIGATION 1| OTHER AQUIFER | RUSK COUNTY 170 170 170 170 170 170
IRRIGATION || SABINE RUN-OF-RIVER 127 127 127 127 127 127

SABINE BASIN TOTAL EXISTING SUPPLY 53,359 53,913 53,918 53,920 53,918 53,933
RUSK COUNTY TOTAL EXISTING SUPPLY 64,342 64,709 64,735 64,755 64,780 64,824
SABINE COUNTY

NECHES BASIN
PINELAND 1| CARRIZO-WILCOX AQUIFER | SABINE COUNTY 88 88 88 88 88 88
GMWSC || TOLEDO BEND LAKE/RESERVOIR 100 100 100 100 100 100
COUNTY-OTHER |I| CARRIZO-WILCOX AQUIFER | RUSK COUNTY 85 85 85 85 85 85
COUNTY-OTHER |1| CARRIZO-WILCOX AQUIFER | SABINE COUNTY 10 10 10 10 10 10
COUNTY-OTHER |l |SPARTA AQUIFER | SABINE COUNTY 40 40 40 40 40 40
COUNTY-OTHER |I| TOLEDO BEND LAKE/RESERVOIR 29 28 29 29 29 29
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 | 2040 | 2050 | 2060 2070
SABINE COUNTY
NECHES BASIN
COUNTY-OTHER 1| YEGUA-JACKSON AQUIFER | SABINE COUNTY 59 59 59 59 59 59
MANUFACTURING || | CARRIZO-WILCOX AQUIFER | SABINE COUNTY 45 45 45 45 45 45
MANUFACTURING || | DIRECT REUSE 20 20 20 20 20 20
MANUFACTURING | I | NECHES RUN-OF-RIVER 182 182 182 182 182 182
MANUFACTURING |l | YEGUA-JACKSON AQUIFER | SABINE COUNTY 600 600 600 600 600 600
MINING 1| TOLEDO BEND LAKE/RESERVOIR 320 319 319 319 320 320
MINING 1| YEGUA-JACKSON AQUIFER | SABINE COUNTY 44 44 44 44 44 44
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | SABINE COUNTY 8 8 8 8 8 8
LIVESTOCK I | NECHES LIVESTOCK LOCAL SUPPLY 71 71 71 71 71 71
LIVESTOCK || SPARTA AQUIFER | SABINE COUNTY 3 3 3 3 3 3
NECHES BASIN TOTAL EXISTING SUPPLY 1,704 1,702 1,703 1,703 1,704 1,704
SABINE BASIN
HEMPHILL || TOLEDO BEND LAKE/RESERVOIR 743 743 743 743 743 743
G M WSC 1| CARRIZO-WILCOX AQUIFER | SABINE COUNTY 270 270 270 270 270 270
G MWSC || TOLEDO BEND LAKE/RESERVOIR 126 127 127 127 127 127
COUNTY-OTHER 1| CARRIZO-WILCOX AQUIFER | SABINE COUNTY 85 85 85 85 85 85
COUNTY-OTHER 1| OTHER AQUIFER | SABINE COUNTY 3 3 3 3 3 3
COUNTY-OTHER 1| TOLEDO BEND LAKE/RESERVOIR 450 451 450 450 450 450
MINING 1| OTHER AQUIFER | SABINE COUNTY 234 234 234 234 234 234
MINING 1| TOLEDO BEND LAKE/RESERVOIR 1,680 1,681 1,681 1,681 1,680 1,680
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | SABINE COUNTY 3 3 3 3 3 3
LIVESTOCK 1| SABINE LIVESTOCK LOCAL SUPPLY 634 634 634 634 634 634
LIVESTOCK 1| SPARTA AQUIFER | SABINE COUNTY 3 3 3 3 3 3
LIVESTOCK 1| YEGUA-JACKSON AQUIFER | SABINE COUNTY 10 10 10 10 10 10
SABINE BASIN TOTAL EXISTING SUPPLY 4,241 4,244 4,243 4,243 4,242 4,242
SABINE COUNTY TOTAL EXISTING SUPPLY 5,945 5,946 5,046 5,946 5,946 5,946
SAN AUGUSTINE COUNTY
NECHES BASIN
SAN AUGUSTINE |I| SAN AUGUSTINE LAKE/RESERVOIR 519 517 517 517 517 517
COUNTY-OTHER 1| CARRIZO-WILCOX AQUIFER | NACOGDOCHES 1 1 1 1 1 1
COUNTY
COUNTY-OTHER 1| CARRIZO-WILCOX AQUIFER | SAN AUGUSTINE 428 428 428 428 428 428
COUNTY
COUNTY-OTHER || GULF COAST AQUIFER | JASPER COUNTY 2 2 2 2 2 2
COUNTY-OTHER 1| OTHER AQUIFER | SAN AUGUSTINE COUNTY 156 156 156 156 156 156
COUNTY-OTHER 1| SAN AUGUSTINE LAKE/RESERVOIR 98 100 100 100 100 100
COUNTY-OTHER || SPARTA AQUIFER | SAN AUGUSTINE COUNTY 79 79 79 79 79 79
COUNTY-OTHER 1| YEGUA-JACKSON AQUIFER | SABINE COUNTY 4 4 4 4 4 4
COUNTY-OTHER 1| YEGUA-JACKSON AQUIFER | SAN AUGUSTINE 231 231 231 231 231 231
COUNTY
MANUFACTURING || | CARRIZO-WILCOX AQUIFER | SAN AUGUSTINE 17 17 17 17 17 17
COUNTY
MINING 1| OTHER AQUIFER | SAN AUGUSTINE COUNTY 1,230 1,230 1,230 1,230 1,230 1,230
MINING 1| SAN AUGUSTINE LAKE/RESERVOIR 468 518 594 609 624 635
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 | 2040 | 2050 | 2060 2070
SAN AUGUSTINE COUNTY
NECHES BASIN
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | SAN AUGUSTINE 339 427 527 644 772 772
COUNTY
LIVESTOCK 1| NECHES LIVESTOCK LOCAL SUPPLY 465 465 465 465 465 465
LIVESTOCK 1| SPARTA AQUIFER | SAN AUGUSTINE COUNTY 12 12 12 12 12 12
IRRIGATION 1| CARRIZO-WILCOX AQUIFER | SAN AUGUSTINE 56 56 56 56 56 56
COUNTY
NECHES BASIN TOTAL EXISTING SUPPLY 4,105 4,243 4,419 4,551 4,694 4,705
SABINE BASIN
G M WSC 1| CARRIZO-WILCOX AQUIFER | SAN AUGUSTINE 26 26 26 26 26 26
COUNTY
G M WSC || TOLEDO BEND LAKE/RESERVOIR 50 50 50 50 50 50
COUNTY-OTHER 1| CARRIZO-WILCOX AQUIFER | SAN AUGUSTINE 88 88 88 88 88 88
COUNTY
MINING 1| SAN AUGUSTINE LAKE/RESERVOIR 200 150 74 59 44 33
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | SAN AUGUSTINE 16 25 36 48 62 62
COUNTY
LIVESTOCK 1| OTHER AQUIFER | SAN AUGUSTINE COUNTY 9 9 9 9 9 9
LIVESTOCK 1| SABINE LIVESTOCK LOCAL SUPPLY 71 71 71 71 71 71
LIVESTOCK 1| YEGUA-JACKSON AQUIFER | SAN AUGUSTINE 9 9 9 9 9 9
COUNTY
IRRIGATION 1| CARRIZO-WILCOX AQUIFER | SAN AUGUSTINE 6 6 6 6 6 6
COUNTY
SABINE BASIN TOTAL EXISTING SUPPLY 475 434 369 366 365 354
SAN AUGUSTINE COUNTY TOTAL EXISTING SUPPLY 4,580 4,677 4,788 4,917 5,059 5,059
SHELBY COUNTY
NECHES BASIN
TIMPSON 1| CARRIZO-WILCOX AQUIFER | SHELBY COUNTY 7 7 7 8 8 8
COUNTY-OTHER 1| PINKSTON LAKE/RESERVOIR 152 157 161 168 175 183
COUNTY-OTHER 1| TIMPSON LAKE/RESERVOIR 350 350 350 350 350 350
MINING 1| CARRIZO-WILCOX AQUIFER | SHELBY COUNTY 483 483 483 483 483 482
MINING || TOLEDO BEND LAKE/RESERVOIR 448 364 280 280 0 0
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | SHELBY COUNTY 108 108 108 108 108 108
LIVESTOCK I | NECHES LIVESTOCK LOCAL SUPPLY 334 334 334 334 334 334
IRRIGATION 1| CARRIZO-WILCOX AQUIFER | SHELBY COUNTY 16 16 16 16 16 16
NECHES BASIN TOTAL EXISTING SUPPLY 1,898 1,819 1,739 1,747 1,474 1,481
SABINE BASIN
CENTER I | CARRIZO-WILCOX AQUIFER | SHELBY COUNTY 8 8 8 8 8 178
CENTER || CENTER LAKE/RESERVOIR 306 324 340 357 375 362
CENTER 1| PINKSTON LAKE/RESERVOIR 1,541 1,634 1,716 1,801 1,887 1,825
JOAQUIN || TOLEDO BEND LAKE/RESERVOIR 183 188 193 201 208 215
TENAHA 1| CARRIZO-WILCOX AQUIFER | SHELBY COUNTY 442 442 442 442 442 442
TIMPSON 1| CARRIZO-WILCOX AQUIFER | SHELBY COUNTY 558 558 558 558 558 558
COUNTY-OTHER I | CARRIZO-WILCOX AQUIFER | SHELBY COUNTY 1,614 1,666 1,716 1,783 1,863 1,943
COUNTY-OTHER 1| CENTER LAKE/RESERVOIR 30 31 32 33 35 36
COUNTY-OTHER || TOLEDO BEND LAKE/RESERVOIR 180 175 170 162 155 148
MANUFACTURING |l | CARRIZO-WILCOX AQUIFER | SHELBY COUNTY 175 175 175 175 175 175
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 | 2040 | 2050 | 2060 2070

SHELBY COUNTY

SABINE BASIN
MANUFACTURING | I | CENTER LAKE/RESERVOIR 248 269 290 308 331 356
MANUFACTURING || | DIRECT REUSE 151 164 177 188 202 217
MANUFACTURING |1 | PINKSTON LAKE/RESERVOIR 1,247 1,354 1,460 1,555 1,670 1,792
MINING 1| CARRIZO-WILCOX AQUIFER | SHELBY COUNTY 1,242 1,242 1,242 1,242 1,242 1,243
MINING 1| TOLEDO BEND LAKE/RESERVOIR 1,152 936 720 720 0 0
LIVESTOCK 1| CARRIZO-WILCOX AQUIFER | SHELBY COUNTY 458 458 458 458 458 458
LIVESTOCK 1| SABINE LIVESTOCK LOCAL SUPPLY 2,998 2,998 2,998 2,998 2,998 2,998
IRRIGATION || DIRECT REUSE 82 82 82 82 82 82

SABINE BASIN TOTAL EXISTING SUPPLY 12,615 12,704 12,777 13,071 12,689 13,028
SHELBY COUNTY TOTAL EXISTING SUPPLY 14,513 14,523 14,516 14,818 14,163 14,509
SMITH COUNTY

NECHES BASIN
TYLER 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 2,228 2,370 2,522 2,703 2,905 3,115
TYLER I | PALESTINE LAKE/RESERVOIR 8,353 8,888 9,456 10,138 10,892 11,679
TYLER | TYLER LAKE/RESERVOIR 9,468 10,073 10,718 11,490 12,344 13,237
ARP 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 164 168 171 178 185 194
BULLARD 1| CARRIZO-WILCOX AQUIFER | CHEROKEE 16 16 16 16 16 16

COUNTY
BULLARD 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 587 588 589 590 591 591
CRYSTAL D | CARRIZO-WILCOX AQUIFER | SMITH COUNTY 165 158 138 105 50 0
SYSTEMS INC
CRYSTAL 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 83 67 46 20 0 0
SYSTEMS INC
DEAN WSC 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 765 774 786 808 836 867
JACKSON WSC D | CARRIZO-WILCOX AQUIFER | SMITH COUNTY 197 207 218 234 253 274
LINDALE 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 424 424 424 424 424 424
\|7\}IS\IIC3ALE RURAL |I| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 221 229 239 253 271 290
mELWL CHAPEL 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 237 246 255 266 277 289
NOONDAY 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 189 221 254 291 330 369
OVERTON 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 33 40 48 56 65 74
SOUTHERN 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 5,957 6,134 6,343 6,628 6,970 7,330
UTILITIES
COMPANY
SOUTHERN || PALESTINE LAKE/RESERVOIR 130 134 138 145 152 160
UTILITIES
COMPANY
SOUTHERN 1| TYLER LAKE/RESERVOIR 147 152 157 164 172 181
UTILITIES
COMPANY
TROUP 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 398 428 459 497 539 582
WHITEHOUSE 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 501 666 839 1,035 1,245 1,463
WHITEHOUSE || PALESTINE LAKE/RESERVOIR 311 311 311 311 311 311
WHITEHOUSE | TYLER LAKE/RESERVOIR 353 353 353 353 353 353
R-P-M WSC D | CARRIZO-WILCOX AQUIFER | VAN ZANDT 16 15 15 14 14 14
COUNTY

R-P-M WSC D | QUEEN CITY AQUIFER | VAN ZANDT COUNTY 15 14 14 13 14 14
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 | 2030 | 2040 | 2050 | 2060 2070

SMITH COUNTY

NECHES BASIN
WALNUT GROVE |l | CARRIZO-WILCOX AQUIFER | SMITH COUNTY 593 593 593 593 593 593
WSC
WALNUT GROVE |1 |JACKSONVILLE LAKE/RESERVOIR 13 13 13 13 13 13
WSC
WALNUT GROVE |1 |PALESTINE LAKE/RESERVOIR 623 623 623 623 623 623
WSC
WALNUT GROVE |I|TYLER LAKE/RESERVOIR 706 706 706 706 706 706
WSC
WRIGHT CITY 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 403 403 403 403 403 415
WSC
COUNTY-OTHER 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 26 26 26 26 26 26
COUNTY-OTHER I | PALESTINE LAKE/RESERVOIR 100 100 100 100 100 100
COUNTY-OTHER 1| QUEEN CITY AQUIFER | SMITH COUNTY 584 761 941 1,143 1,356 1,577
COUNTY-OTHER 1| TYLER LAKE/RESERVOIR 113 113 113 113 113 113
MANUFACTURING | I | CARRIZO-WILCOX AQUIFER | SMITH COUNTY 616 648 678 704 740 779
MANUFACTURING || | OTHER AQUIFER | SMITH COUNTY 209 209 209 209 209 209
MANUFACTURING || | PALESTINE LAKE/RESERVOIR 1,380 1,499 1,614 1,711 1,844 1,988
MANUFACTURING | I | TYLER LAKE/RESERVOIR 1,451 1,586 1,716 1,826 1,977 2,140
MINING 1| OTHER AQUIFER | SMITH COUNTY 26 26 26 26 26 26
LIVESTOCK 1| NECHES LIVESTOCK LOCAL SUPPLY 605 605 605 605 605 605
LIVESTOCK 1| QUEEN CITY AQUIFER | SMITH COUNTY 510 510 510 510 510 510
IRRIGATION || BELLWOOD LAKE/RESERVOIR 400 400 400 400 400 400
IRRIGATION 1| CARRIZO-WILCOX AQUIFER | SMITH COUNTY 225 225 225 225 225 0
IRRIGATION I | NECHES RUN-OF-RIVER 50 50 50 50 50 50
IRRIGATION I | PALESTINE LAKE/RESERVOIR 487 478 469 462 456 456
IRRIGATION 1| QUEEN CITY AQUIFER | SMITH COUNTY 324 365 406 446 487 753

NECHES BASIN TOTAL EXISTING SUPPLY 40,402 42,615 44,935 47,626 50,671 53,909
SMITH COUNTY TOTAL EXISTING SUPPLY 40,402 42,615 44,935 47,626 50,671 53,909
TRINITY COUNTY

NECHES BASIN
GROVETON H | LIVINGSTON-WALLISVILLE LAKE/RESERVOIR 283 281 283 285 283 285

SYSTEM
GROVETON H| YEGUA-JACKSON AQUIFER | TRINITY COUNTY 29 30 29 28 29 31
COUNTY-OTHER H | LIVINGSTON-WALLISVILLE LAKE/RESERVOIR 435 436 436 436 435 436
SYSTEM

COUNTY-OTHER 1| YEGUA-JACKSON AQUIFER | TRINITY COUNTY 560 560 560 560 560 560
MINING H| YEGUA-JACKSON AQUIFER | TRINITY COUNTY 5 5 5 5 5 5
LIVESTOCK 1| NECHES LIVESTOCK LOCAL SUPPLY 449 449 449 449 449 449
LIVESTOCK 1| YEGUA-JACKSON AQUIFER | TRINITY COUNTY 29 29 29 29 29 29
IRRIGATION I | NECHES RUN-OF-RIVER 62 62 62 62 62 62
IRRIGATION 1| YEGUA-JACKSON AQUIFER | TRINITY COUNTY 108 108 108 108 108 108

NECHES BASIN TOTAL EXISTING SUPPLY 1,960 1,960 1,961 1,962 1,960 1,965
TRINITY COUNTY TOTAL EXISTING SUPPLY 1,960 1,960 1,961 1,962 1,960 1,965
TYLER COUNTY

NECHES BASIN
COLMESNEIL || GULF COAST AQUIFER | TYLER COUNTY 355 355 355 355 355 355
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REGION | EXISTING SUPPLY (ACRE-FEET PER YEAR)
SOURCE REGION | SOURCE NAME 2020 2030 | 2040 2050 2060 2070

TYLER COUNTY

NECHES BASIN
LAKE I | GULF COAST AQUIFER | TYLER COUNTY 5 5 5 5 5 5
LIVINGSTON
WATER SUPPLY &
SEWER SERVICE
COMPANY
TYLER COUNTY  |I| GULF COAST AQUIFER | TYLER COUNTY 1,051 1,051 1,051 1,051 1,051 1,051
WSC
WOODVILLE I | GULF COAST AQUIFER | TYLER COUNTY 1,159 1,159 1,159 1,159 1,159 1,159
WOODVILLE I | SAM RAYBURN-STEINHAGEN 4,762 4,762 4,762 4,762 4,762 4,762

LAKE/RESERVOIR SYSTEM

IVANHOE I | GULF COAST AQUIFER | TYLER COUNTY 217 217 217 217 217 217
IVANHOE NORTH |1 | GULF COAST AQUIFER | TYLER COUNTY 217 217 217 217 217 217
COUNTY-OTHER  [1| GULF COAST AQUIFER | TYLER COUNTY 1,494 1,448 1,404 1,380 1,376 1,376
MANUFACTURING |1 | GULF COAST AQUIFER | TYLER COUNTY 476 483 490 496 501 506
MINING I | GULF COAST AQUIFER | TYLER COUNTY 229 229 229 229 229 229
MINING I | NECHES OTHER LOCAL SUPPLY 8 8 8 8 8 8
STEAM ELECTRIC || GULF COAST AQUIFER | TYLER COUNTY 191 191 191 191 191 191
POWER
STEAM ELECTRIC [1|SAM RAYBURN-STEINHAGEN 838 838 838 838 838 838
POWER LAKE/RESERVOIR SYSTEM
LIVESTOCK I | GULF COAST AQUIFER | TYLER COUNTY 75 75 75 75 75 75
LIVESTOCK I | NECHES LIVESTOCK LOCAL SUPPLY 239 239 239 239 239 239
IRRIGATION I | GULF COAST AQUIFER | TYLER COUNTY 559 559 559 559 559 559
IRRIGATION I | NECHES RUN-OF-RIVER 123 123 123 123 123 123

NECHES BASIN TOTAL EXISTING SUPPLY 11,998 11,959 11,922 11,904 11,905 11,910
TYLER COUNTY TOTAL EXISTING SUPPLY 11,998 11,959 11,922 11,904 11,905 11,910

REGION I TOTAL EXISTING SUPPLY 1,027,695 1,134,166 1,154,625 1,174,320 1,194,601 1,216,723
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Appendix 3-C

Desired Future Conditions and Modeled Available

Groundwater Report

The TWDB Groundwater Resources Division’s Groundwater Availability
Modeling Section has prepared GAM Run reports for each Groundwater Management
Area (GMA) in Texas. The ETRWPA falls within two of these GMAs, GMA 11 and
GMA 14. The reports related to these two GMAs are provided in this appendix.
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MODEL RUN FOR THE YEGUA-JACKSON,
SPARTA, QUEEN CITY, AND CARRIZO-WILCOX
AQUIFERS IN GROUNDWATER MANAGEMENT
AREA 11

by lan C. Jones, Ph.D., P.G., Jerry Shi, Ph.D., P.G., and Oliver Wade, P.G.
Texas Water Development Board
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Groundwater Availability Modeling Section

(512) 463-6641
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The seal appearing on this document was authorized by lan C. Jones, P.G. 477, on June 7,
2012.
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EXECUTIVE SUMMARY :

The modeled available groundwater for Groundwater Management Area 11 is
summarized for the Carrizo-Wilcox (Table 1), Queen City (Table 2), Sparta (Table 3),
and Yegua-Jackson (Table 4) aquifers. Modeled available groundwater values for these
aquifers are also summarized by county (Table 5), regional planning area (Table 6),
river basin (Table 7), and groundwater conservation district (Table 8). The pumping
estimates are based on Groundwater Availability Modeling Task 10-009. This
previously completed model simulation meets the desired future condition adopted by
the members of Groundwater Management Area 11 of an overall average drawdown of
17 feet.

The modeled available groundwater within the groundwater conservation districts
that reflects the desired future conditions adopted by Groundwater Management
Area 11 declines from approximately 195,000 acre-feet per year in 2010 to 189,000
acre-feet per year in 2060 (Table 8). When areas outside of groundwater conservation
districts are considered, the modeled available groundwater is approximately 559,000
acre-feet per year in 2010 and declines to 543,000 acre-feet per year in 2060.

The total modeled available groundwater for each aquifer in Groundwater
Management Area 11, including areas outside a groundwater conservation district, is
also summarized by groundwater conservation district for each decade between 2010
and 2060 (Tables 9 through 15).
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REQUESTOR:

Ms. Monique Norman, General Counsel, and Mr. Len Luscomb, General Manager, of
Rusk County Groundwater Conservation District on behalf of Groundwater
Management Area 11.

DESCRIPTION OF REQUEST:

In a letter dated May 4th, 2010 and received by the Texas Water Development Board
(TWDB) on May 6th, 2010, Ms. Norman and Mr. Luscomb provided the Texas Water
Development Board (TWDB) with the desired future condition (DFC) of the Carrizo-
Wilcox, Queen City, Sparta, and Yegua-Jackson aquifers within Groundwater
Management Area 11. The desired future condition for the aquifers, as described in
Resolution No. 1 and adopted April 13, 2010 by the groundwater conservation districts
(GCDs) within Groundwater Management Area 11, is described below:

The Desired Future Condition is defined as allowing up to an average draw
down of 17 feet that applies throughout [Groundwater Management Area] 11.
... The Desired Future Condition of 17 feet average drawdown is based on 178
individual drawdowns by aquifer and county.

METHODS:

The aquifers referred to above are covered by two groundwater availability models:
one for the northern portion of the Carrizo-Wilcox, Queen City, and Sparta aquifers
(Fryar and others, 2003; Kelley and others, 2004) and one for the Yegua-Jackson
Aquifer (Deeds and others, 2010). The aquifers covered by each of the groundwater
availability models are shown in Figures 1 and 2.

In the previously completed Groundwater Availability Modeling Task 10-009, both of
these models were run and achieved the above desired future condition (Oliver,
2010). The pumping results for Groundwater Management Area 11 presented here,
taken directly from the simulations documented in Oliver (2010), have been divided
by county, regional water planning area, river basin, and groundwater conservation
district. These areas are shown in Figure 3. See Oliver (2010) for a full description of
the methods, assumptions, and results for the groundwater availability model run.
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The model results presented in this report were extracted from all areas of the model
representing the units of the Carrizo-Wilcox, Queen City, Sparta, and Yegua-Jackson
aquifers. This includes some areas outside the “official” boundaries of the aquifers
shown in the 2007 State Water Plan (TWDB, 2007). For this reason, the area over
which the average drawdown that meets the desired future condition was calculated
may reflect water of quality ranging from fresh to brackish and saline.

PARAMETERS AND ASSUMPTIONS:

Northern Portion of the Carrizo-Wilcox, Queen City, and Sparta Aquifers

The parameters and assumptions for the groundwater availability model run for the
northern portion of the Carrizo-Wilcox, Queen City, and Sparta Aquifers are described
below:

e Version 2.01 of the groundwater availability model for the northern portion of
the Carrizo-Wilcox, Queen City, and Sparta Aquifers was used for this analysis.
See Fryar and others (2003) and Kelley and others (2004) for assumptions and
limitations of the groundwater availability model for the northern part of the
Carrizo-Wilcox, Queen City, and Sparta Aquifers.

e The model includes eight layers, representing:
1. Sparta Aquifer (Layer 1)
2. Weches confining unit (Layer 2)
3. Queen City Aquifer (Layer 3)
4. Reklaw confining unit (Layer 4)
5. Carrizo Aquifer (Layer 5)
6. Upper Wilcox Aquifer (Layer 6)
7. Middle Wilcox Aquifer (Layer 7)
8. Lower Wilcox Aquifer (Layer 8)

¢ In the Sabine Uplift area, a portion of Layer 8, though active in the model, is
outside the extent of the Lower Wilcox unit of the Carrizo-Wilcox Aquifer as
described in Kelley and others (2004). Because of this, results for Layer 8 in

5
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this area were not included when determining the average drawdown over
Groundwater Management Area 11.

e Cells were assigned to individual counties and groundwater conservation
districts as shown in the September 14, 2009 version of the cell assignment
model grid for the northern portion of the Carrizo-Wilcox, Queen City, and
Sparta aquifers.

e Recharge rates are based on average (1961 to 1990) precipitation (Kelley and
others, 2004).

Yegua-Jackson Aquifer

The parameters and assumptions for the model run using the groundwater availability
model for the Yegua-Jackson Aquifer are described below:

e Version 1.01 of the groundwater availability model for the Yegua-Jackson
Aquifer was used for this analysis. See Deeds and others (2010) for assumptions
and limitations of the groundwater availability model.

e The model includes five layers representing the Yegua-Jackson Aquifer and the
overlying Catahoula unit.

e Cells were assigned to individual counties and groundwater conservation
districts as shown in the March 23, 2010 version of the cell assighment model
grid for the Yegua-Jackson Aquifer.

e The recharge used for the model run represents average recharge as described
in Deeds and others (2010).

MODELED AVAILABLE GROUNDWATER AND PERMITTING:

As defined in Chapter 36 of the Texas Water Code, “modeled available groundwater”
is the estimated average amount of water that may be produced annually to achieve a
desired future condition. This is distinct from “managed available groundwater”,
which was a permitting value and accounted for the estimated use of the aquifer
exempt from permitting. This change was made to reflect changes in statute by the
82" Texas Legislature, effective September 1, 2011.

Groundwater conservation districts are required to consider modeled available
groundwater, along with several other factors, when issuing permits in order to

6
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manage groundwater production to achieve the desired future condition(s). The other
factors districts must consider include annual precipitation and production patterns,
the estimated amount of pumping exempt from permitting, existing permits, and a
reasonable estimate of actual groundwater production under existing permits. The
estimated amount of pumping exempt from permitting, which the TWDB is now
required to develop after soliciting input from applicable groundwater conservation
districts, will be provided in a separate report.

RESULTS:

The modeled available groundwater in Groundwater Management Area 11 from the
Carrizo-Wilcox, Queen City, Sparta, and Yegua-Jackson aquifers that achieves the
desired future condition declines from approximately 559,000 acre-feet per year in
2010 to 543,000 acre-feet per year in 2060. Tables 1 through 4 contain the estimates
of total pumping for the Carrizo-Wilcox, Queen City, Sparta, and Yegua-Jackson
aquifers, respectively. In these tables, results have been subdivided by county,
regional water planning area, and river basin for use in the regional water planning
process.

Tables 5 through 7 show the modeled available groundwater for all aquifers
summarized by county, regional water planning area, and river basin, respectively,
within Groundwater Management Area 11. The modeled available groundwater for all
aquifers within and outside the groundwater conservation districts in Groundwater
Management Area 11 are presented in Table 8. Tables 9 through 15 show the modeled
available groundwater for each model layer—Lower Wilcox Formation, Middle Wilcox
Formation, Upper Wilcox Formation, Carrizo Formation, Queen City Aquifer, Sparta
Aquifer, and Yegua-Jackson Aquifer— within and outside the groundwater
conservation districts in Groundwater Management Area 11.

LIMITATIONS:

The groundwater model used in completing this analysis is the best available scientific
tool that can be used to meet the stated objective(s). To the extent that this analysis
will be used for planning purposes and/or regulatory purposes related to pumping in
the past and into the future, it is important to recognize the assumptions and
limitations associated with the use of the results. In reviewing the use of models in
environmental regulatory decision-making, the National Research Council (2007)
noted:
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“Models will always be constrained by computational limitations, assumptions,
and knowledge gaps. They can best be viewed as tools to help inform decisions
rather than as machines to generate truth or make decisions. Scientific
advances will never make it possible to build a perfect model that accounts for
every aspect of reality or to prove that a given model is correct in all respects
for a particular regulatory application. These characteristics make evaluation
of a regulatory model more complex than solely a comparison of measurement
data with model results.”

A key aspect of using the groundwater model to evaluate historic groundwater flow
conditions includes the assumptions about the location in the aquifer where historic
pumping was placed. Understanding the amount and location of historic pumping is as
important as evaluating the volume of groundwater flow into and out of the district,
between aquifers within the district (as applicable), interactions with surface water
(as applicable), recharge to the aquifer system (as applicable), and other metrics that
describe the impacts of that pumping. In addition, assumptions regarding
precipitation, recharge, and streamflow are specific to a particular historic time
period.

Because the application of the groundwater model was designed to address regional
scale questions, the results are most effective on a regional scale. The TWDB makes
no warranties or representations relating to the actual conditions of any aquifer at a
particular location or at a particular time.

It is important for groundwater conservation districts to monitor groundwater
pumping and overall conditions of the aquifer. Because of the limitations of the
groundwater model and the assumptions in this analysis, it is important that the
groundwater conservation districts work with the TWDB to refine this analysis in the
future given the reality of how the aquifer responds to the actual amount and
location of pumping now and in the future. Historic precipitation patterns also need
to be placed in context as future climatic conditions, such as dry and wet year
precipitation patterns, may differ and affect groundwater flow conditions.
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TABLE 1. MODELED AVAILABLE GROUNDWATER FOR THE CARRIZO-WILCOX AQUIFER IN
GROUNDWATER MANAGEMENT AREA 11. RESULTS ARE IN ACRE-FEET PER YEAR AND ARE DIVIDED BY
COUNTY, REGIONAL WATER PLANNING AREA, AND RIVER BASIN,

Year
County Region| Basin
2010 2020 2030 2040 2050 2060
Neches 4393 4,393 4393 4393 4393 4393
Anderson I —
Trinity 5,684 5,684 5,684 5,684 5,684 5,684
Angelina I Neches 26,414 26,414 26,414 26,414 26,414 26,414
Bowie D |Sulphur 11,126 8,216 7,976 7,533 7,533 7,083
Camp D |Cypress 4,041 4,041 4,041 4,041 4,041 4,041
c b Cypress 2,955 2,955 2,955 2,955 2,955 2,955
s Sulphur 578 578 578 578 578 578
Cherokee | Neches 11,222 11,222 11,222 11,222 11,222 11,222
. Cypress 7,794 7,736 7,736 7.736 7,736 7,736
Franklin D
Sulphur 1,952 1,748 1,748 1,748 1,748 1,748
Cypress 820 820 820 820 820 820
Gregg D -
Sabine 6,829 6,829 6,829 6,829 6,829 6,829
) Cypress 4,892 4.873 4,839 4,787 4,772 4,728
Harrison D -
Sabine 4,019 3,964 3,947 3,911 3911 3,911
C | Trinity 5,254 5,187 5,187 5,187 5,187 5,187
Henderson
I Neches 3,999 3,999 3,999 3,999 3,999 3,999
Cypress 253 253 253 253 253 253
Hopkins D | Sabine 2,043 2,001 2,001 2,001 2,001 2,001
Sulphur 1,137 1,137 1,137 1,137 1,137 1,137
Neches 1,924 1,924 1,924 1,924 1,924 1,924
Houston I —
Trinity 3,432 3,432 3,432 3,432 3432 3,432
Marion D Cypress 2,077 2,077 2,077 2,077 2,077 2,077
) Cypress 2,196 2,196 2,174 2,174 2,174 2,174
Morris D
Sulphur 420 420 384 384 384 384
Nacogdoches I |Neches 21,385 21,385 21,385 21,385 21,385 21,385
Cypress 6 6 6 6 6 6
Panola | -
Sabine 9,001 8,221 8221 8,063 8,063 8,063
Rains D Sabine 1,703 1,703 1,620 1,620 1,620 1,583
Red River D Sulphur 0 0 0 0 0 0
Rusk I Neches 11,776 11,776 11,766 11,766 11,766 11,747
s
Sabine 9,067 9,067 9,067 9,067 9,067 9,067
, Neches 1,254 1,254 1,254 1,254 1.254 1,254
Sabine I -
Sabine 5,612 5,604 5,604 5,604 5,604 5,604
) Neches 1,490 1,490 1,490 1,490 1,490 1,490
San Augustine I -
Sabine 291 291 291 29] 291 291
Neches 2,900 2.736 2,578 2,288 2,152 2,019
Shelby I -
Sabine 9,144 8,481 8,323 8,159 8,159 7,710
Sunith D | Sabine 12,245 12,245 12,245 12,235 12,221 12,221
m I |Neches 21,004 21,004 21,004 21,004 21,004 21,004
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TABLE 1. CONTINUED.

Year
County Region| Basin
2010 2020 2030 2040 2050 2060
Tit D Cypress 8,051 7,516 7.214 7,063 6,833 6,833
s Sulphur 2,805 2,805 2,805 2,805 2.805 2.805
. H Trinity 1,101 1,101 1,101 1,101 1,101 1,101
Trinity
I Neches 1,114 1,114 1,114 1,114 1,114 1,114
Cypress 5,426 5,426 5,426 5,426 5,426 5,420
Upshur D :
Sabine 1,689 1,689 1,689 1,689 1,689 1,689
Neches 4,288 4,288 4,288 4,288 4,288 4,288
Van Zandt D Sabine 4,942 4,611 4611 4611 4611 4379
Trinity 1,384 1,384 1,384 1,384 1,384 1,384
Cypress 2,053 2,053 2,053 2,053 2,053 2,053
Wood D ;
Sabine 19,663 19,486 19,398 19,355 19,280 19,258
Total 274,938| 268,835| 267,687 266340 265,870| 264,484
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TABLE 2. MODELED AVAILABLE GROUNDWATER FOR THE QUEEN CITY AQUIFER IN GROUNDWATER
MANAGEMENT AREA 11. RESULTS ARE IN ACRE-FEET PER YEAR AND ARE DIVIDED BY COUNTY,
REGIONAL WATER PLANNING AREA, AND RIVER BASIN,

Year
County Region| Basin
2010 2020 2030 2040 2050 2060
Neches 9,762 9,762 9,762 9,762 9,762 9,762
Anderson I —
Trinity 9,039 9,039 9,039 9,039 9,039 9,039
Angelina | Neches 1,093 1,093 1,093 1,093 1,093 1,093
Camp D [Cypress 3,705 3,542 3,542 3,542 3,542 3,542
C D Cypress 35,970 35,970 35,970 35,970 35,970 35,970
ass Sulphur 3,223 3,223 3,223 3,223 3223 3,223
Cherokee I |Neches 22,396 22,396 22,396 2239 22396 22,396
Cypress 1,359 1,359 1,359 1,359 1,359 1,359
Gregg D -
Sabine 6,214 6,214 6,214 6,214 6,214 6214
. Cypress 7,890 7,890 7,890 7,890 7,890 7.890
Harrison D -
Sabine 2,483 2,483 2,483 2,483 2,483 2,483
C Trinity 3,533 3,533 3,533 3,533 3,533 3,533
Henderson
| Neches 12,316 12,316 12,316 12,316 12,316 12,316
Neches 131 131 131 131 131 131
Houston 1 —
Trinity 279 279 279 279 279 279
Marion D [Cypress 15,549 15,549 15,549 15,549 15,549 15,549
Morris D Cypress 9,652 9,652 9,652 9,652 9,537 9,537
Nacogdoches I Neches 5,002 5,002 5,002 5,002 5,002 5,002
Panola I Sabine 0 0 0 0 0 0
Neches 40 40 40 40 40 40
Rusk I -
Sabine 18 18 18 18 18 18
. Neches 0 0 0 0 0 0
Sabine 1 -
Sabine 0 0 0 0 0 0
) Neches 7 7 7 7 7 7
San Augustine 1 -
Sahine 0 0 0 0 0 0
Shelby I Sabine 0 0 0 0 0 0
Smith D Sabine 25,994 25,994 25,994 25,994 25,994 25,994
m I |Neches| 28250 28250 28250 28250 28250 28250
Titus D |Cypress 138 138 138 138 138 138
o H Trinity 0 0 0 0 0 0
Trinity
1 Neches 0 0 0 0 0 0
Cypress 18,324 18,324 18,324 18,324 18,143 18,143
Upshur D - ;
Sabine 7,246 7,246 7,246 7.246 7.246 7,246
Van Zandt D Neches 3,814 3,814 3,814 3,814 3,814 3,814
Cypress 1,009 1,000 1,009 1,009 1,009 1,000
Wood D -
Sabine 9,103 9,103 9,103 9,103 9,103 9,103
Total 243,548 243385 243,385 243385| 243,089 243,089
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TABLE 3. MODELED AVAILABLE GROUNDWATER FOR THE SPARTA AQUIFER IN GROUNDWATER
MANAGEMENT AREA 11. RESULTS ARE IN ACRE-FEET PER YEAR AND ARE DIVIDED BY COUNTY,
REGIONAL WATER PLANNING AREA, AND RIVER BASIN.

Year
County Region | Basin
2010 2020 2030 2040 2050 2060
Neches 344 344 344 344 344 344
Anderson 1 —
Trinity 272 272 272 272 272 272
Angelina 1 Neches 689 689 689 639 689 689
Cherokee 1 Neches 359 359 359 359 359 359
Neches 302 302 302 302 302 302
Houston I —
Trinity 594 594 594 594 594 594
Nacogdoches | Neches 409 409 409 409 409 409
Rusk | Neches 4.362 0 0 0 0 0
) Neches 61 61 61 61 61 61
Sabine | :
Sabine 235 235 235 235 235 235
) Neches 202 202 202 202 202 202
San Augustine | -
Sabine 3 3 3 3
_ | Neches 0 0 0 0
Smith -
D Sabme 0 0 0 0
. 1 Neches 313 313 313 313 313 313
Trinity —
H Trinity 302 302 302 302 302 302
Upshur D Sabine 0 0 0 0 0 0
Wood D Sabine 0 0 0 0 0 0
Total 8,447 4,085 4,085 4,085 4,085 4,085
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TABLE 4. MODELED AVAILABLE GROUNDWATER FOR THE YEGUA-JACKSON AQUIFER IN
GROUNDWATER MANAGEMENT AREA 11. RESULTS ARE IN ACRE-FEET PER YEAR AND ARE DIVIDED BY
COUNTY, REGIONAL WATER PLANNING AREA, AND RIVER BASIN,

Year
County Region | Basin
2010 2020 2030 2040 2050 2060
Angelina I Neches 16,890 16,890 16,890 16,850 16,890 16,507
Neches 1,324 1,324 1,324 1,324 1,324 1,324
Houston I —
Trinity 4,001 4061 4,061 4,051 4,061 4,061
Nacogdoches I |Neches 235 235 235 235 235 235
. Neches 3,724 3,724 3,724 3,724 3,724 3,724
Sabmne I -
Sabine 575 575 575 575 575 575
_ Neches 2,102 2,102 2,102 2,102 2,102 2,102
San Augustine | -
Sabine 9 9 9 9 9 9
o H Trinity 2,191 2,191 2,191 2,191 2,191 2,191
Trinity
I Neches 700 700 700 700 700 700
Total 31,811 31,811 31,811 31,811 31,811 31,428
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TABLE 5. MODELED AVAILABLE GROUNDWATER FOR THE CARRIZO-WILCOX, QUEEN CITY, SPARTA,
AND YEGUA-JACKSON AQUIFERS BY COUNTY FOR EACH DECADE BETWEEN 2010 AND 2060. RESULTS
ARE IN ACRE-FEET PER YEAR.

Year
County
2010 2020 2030 2040 2050 2060

Anderson 29,494 29,494 29,494 29,494 29,494 29,494
Angelina 45,086 45,086 45,086 45,086 45,086 44,703
Bowie 11,126 8,216 7,976 7,533 7.533 7,083
Camp 7,746 7.583 7.583 7.583 7,583 7.583
Cass 42,726 42,726 42,726 42,726 42726 42,726
Cherokee 33,977 33,977 33,977 33,977 33,977 33,977
Franklin 9,746 9,484 0,484 9,484 0,484 0,484
Gregg 15,222 15,222 15,222 15,222 15,222 15,222
Harrison 19,284 19,210 19,159 19,071 19,056 19,012
Henderson 25,102 25,035 25,035 25,035 25,035 25,035
Hopkins 3,433 3,391 3.391 3,391 3,391 3,391
Houston 12,047 12,047 12,047 12,047 12,047 12,047
Marion 17,626 17,626 17,626 17,626 17,626 17.626
Morris 12,268 12,268 12,210 12,210 12,095 12,095
Nacogdoches 27,031 27,031 27,031 27,031 27,031 27,031
Panola 9,097 8,227 8,227 8,069 8,069 8,069
Rains 1,703 1,703 1,620 1,620 1,620 1,583
Red River 0 0 0 0 0 0
Rusk 25,263 20,901 20,891 20,891 20,891 20,872
Sabine 11,461 11,453 11,453 11,453 11,453 11,453
San Augustine 4,104 4,104 4,104 4,104 4,104 4,104
Shelby 12,044 11,217 10,901 10,447 10,311 9,729
Smith 87,502| 87,502 87,502|  87492| 87478 87.478
Titus 10,994 10,459 10,157 10,006 9776 9776
Trinity 5,721 5,721 5,721 5,721 5,721 5,721
Upshur 32,685 32,685 32,685 32.685 32,504 32,504
Van Zandt 14,428 14,097 14,097 14,097 14,097 13,865
Wood 31,828 31,651 31,563 31,520 31.445 31,423
Total 558,744 548,116 546,968| 545,621| 544,855 543,086
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TABLE 6. MODELED AVAILABLE GROUNDWATER FOR THE CARRIZO-WILCOX, QUEEN CITY, SPARTA,
AND YEGUA-JACKSON AQUIFERS BY REGIONAL WATER PLANNING AREA FOR EACH DECADE BETWEEN
2010 AND 2060. RESULTS ARE IN ACRE-FEET PER YEAR.

. Year
Region
2010 2020 2030 2040 2050 2060
C 8,787 8,720 8,720 8,720 8,720 8,720
D 269,054 264,560 263,738 263,003 262,373 261,588
H 3,594 3.594 3,594 3,594 3,594 3,594
1 277,309 271,242 270,916 270,304 270,168 269,184
Total 558,744 548,116 546,968| 545,621 544,855| 543,086

TABLE 7. MODELED AVAILABLE GROUNDWATER FOR THE CARRIZO-WILCOX, QUEEN CITY, SPARTA,
AND YEGUA-JACKSON AQUIFERS BY RIVER BASIN FOR EACH DECADE BETWEEN 2010 AND 2060.
RESULTS ARE IN ACRE-FEET PER YEAR.

Basin Year
2010 2020 2030 2040 2050 2060

Cypress 134,160 133,385 133,027 132,824 132,283 132,239
Neches 227999 223473  223305| 223,015 222879 222344
Sabine 138,218 136,072 135,726 135315 135,226 134,486
Sulphur 21,241 18,127 17,851 17,408 17,408 16,958
Trinity 37,126 37,059 37,059 37,059 37,059 37,059

Total 558,744 548,116| 546,968 545,621| 544,855 543,086

TABLE 8. MODELED AVAILABLE GROUNDWATER FOR THE CARRIZO-WILCOX, QUEEN CITY, SPARTA,
AND YEGUA-JACKSON AQUIFERS BY GROUNDWATER CONSERVATION DISTRICT (GCD) FOR EACH
DECADE BETWEEN 2010 AND 2060. RESULTS ARE IN ACRE-FEET PER YEAR. UWCD REFERS TO
UNDERGROUND WATER CONSERVATION DISTRICT.

District Year

2010 2020 2030 2040 2050 2060
Anderson County UWCD 1,361 1,361 1,361 1,361 1,361 1,361
Neches & Trinity Valleys GCD 87,212 87,145 87,145 87,145 87,145 87,145
Panola GCD 9,097 8227 8227 8,069 8,069 8,069
Pmeywoods GCD 72,117 72,117 72,117 72,117 72,117 71,734
Rusk County GCD 25,263 20,901 20,891 20,891 20,891 20,872
Total (excluding non-district areas) 195,050 189,751 189,741 189,583 189,583 189,181
No District 363,694 358,365 357,227 356,038 355,272 353,905
Total (including non-district areas) 558,744| 548,116 546,968 545,621 544,855 543,086
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TABLE 9. MODELED AVAILABLE GROUNDWATER FOR THE LOWER WILCOX FORMATION BY
GROUNDWATER CONSERVATION DISTRICT (GCD) FOR EACH DECADE BETWEEN 2010 AND 2060.
RESULTS ARE IN ACRE-FEET PER YEAR. UWCD REFERS TO UNDERGROUND WATER CONSERVATION
DISTRICT.

Year
District

2010 2020 2030 2040 2050 2060
Anderson County UWCD 7 7 7 7 7 7
Neches & Trinity Valleys GCD 1,886 1,886 1,886 1,886 1,886 | 1,886
Panola GCD 725 725 725 725 725 725
Pineywoods GCD 0 0 0 0 0 0
Rusk County GCD 0 0 0 0 0 0
Total (excluding non-district areas) 2,618 2,618 2,618 2,618 2,618 | 2,618
No District 2,717 2,717 2,717 2,717 2,717 | 2,717
Total (including non-district areas) 5,335 5,335 5,335 5,335 5,335 | 5,335
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TABLE 10. MODELED AVAILABLE GROUNDWATER FOR THE MIDDLE WILCOX FORMATION BY
GROUNDWATER CONSERVATION DISTRICT (GCD) FOR EACH DECADE BETWEEN 2010 AND 2060.
RESULTS ARE IN ACRE-FEET PER YEAR. UWCD REFERS TO UNDERGROUND WATER CONSERVATION
DISTRICT.

Year
District
2010 2020 2030 2040 2050 2060
Anderson County UWCD 15 15 15 15 15 15
Neches & Trinity Valleys GCD 1,719 1,719 1,719 1,719 1,719 1,719
Panola GCD 5,764 5,764 5,764 5,764 5,764 | 5,764
Pineywoods GCD 678 678 678 678 678 678
Rusk County GCD 8,731 8,731 8,731 8,731 8,731 8,731
Total (excluding non-district areas) 16,907 16,907 | 16,907 16,907 16,907 | 16,907
No District 44,427 44,223 | 44,194 44,179 44,179 | 44,165
Total (including non-district areas) 61,334 61,130 | 61,101 61,086 61,086 | 61,072
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TABLE 11. MODELED AVAILABLE GROUNDWATER FOR THE UPPER WILCOX FORMATION BY
GROUNDWATER CONSERVATION DISTRICT (GCD) FOR EACH DECADE BETWEEN 2010 AND 2060.
RESULTS ARE IN ACRE-FEET PER YEAR. UWCD REFERS TO UNDERGROUND WATER CONSERVATION
DISTRICT.

Year
District
2010 2020 2030 2040 2050 2060
Anderson County UWCD 107 107 107 107 107 107
Neches & Trinity Valleys GCD 9,652 9,652 9,652 9,652 9,652 9,652
Panola GCD 770 770 770 770 770 770
Pineywoods GCD 12,581 12,581 | 12,581 12,581 12,581 | 12,581
Rusk County GCD 5,156 5,156 5,156 5,156 5,156 5,156
Total (excluding non-district areas) 28,266 28,266 | 28,266 28,266 28,266 | 28,266
No District 45,600 42,690 | 42,396 41,968 41,968 | 41,495
Total (including non-district areas) 73,866 70,956 | 70,662 70,234 70,234 | 69,761
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TABLE 12. MODELED AVAILABLE GROUNDWATER FOR THE CARRIZO FORMATION BY GROUNDWATER
CONSERVATION DISTRICT (GCD) FOR EACH DECADE BETWEEN 2010 AND 2060. RESULTS ARE IN
ACRE-FEET PER YEAR. UWCD REFERS TO UNDERGROUND WATER CONSERVATION DISTRICT.

Year
District
2010 2020 2030 2040 2050 2060
Anderson County UWCD 281 281 281 281 281 281
Neches & Trinity Valleys GCD 16,885 16,818 16,818 16,818 16,818 16,818
Panola GCD 1,838 968 968 810 810 810
Pineywoods GCD 34,540 34,540 | 34,540 34,540 34,540 34,540
Rusk County GCD 6,956 6,956 6,946 6,946 6,946 6,927

Total (excluding non-district

60,500 59,563 | 59,553 59,395 59,395 | 59,376
areas)

No District 73,903 71,851 | 71,036 70,290 69,820 68,940

Total (including non-district

areas) 134,403 | 131,414 | 130,589 | 129,685 | 129,215 | 128,316
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TABLE 13. MODELED AVAILABLE GROUNDWATER FOR THE QUEEN CITY AQUIFER BY GROUNDWATER
CONSERVATION DISTRICT (GCD) FOR EACH DECADE BETWEEN 2010 AND 2060. RESULTS ARE IN
ACRE-FEET PER YEAR. UWCD REFERS TO UNDERGROUND WATER CONSERVATION DISTRICT.

Year
District
2010 2020 2030 2040 2050 2060
Anderson County UWCD 951 951 951 951 951 951
Neches & Trinity Valleys GCD 56,095 56,095 56,095 56,095 56,095 56,095
Panola GCD 0 0 0 0 0 0
Pineywoods GCD 6,095 6,095 6,095 6,095 6,095 6,095
Rusk County GCD 58 58 58 58 58 58

Total (excluding non-district

63,199 63,199 | 63,199 63,199 63,199 | 63,199
areas)

No District 180,349 | 180,186 | 180,186 | 180,186 | 179,890 | 179,890

Total (including non-district

areas) 243,548 | 243,385 | 243,385 | 243,385 | 243,089 | 243,089
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TABLE 14. MODELED AVAILABLE GROUNDWATER FOR THE SPARTA AQUIFER BY GROUNDWATER
CONSERVATION DISTRICT (GCD) FOR EACH DECADE BETWEEN 2010 AND 2060. RESULTS ARE IN
ACRE-FEET PER YEAR. UWCD REFERS TO UNDERGROUND WATER CONSERVATION DISTRICT.

Year
District

2010 2020 2030 2040 2050 2060
Anderson County UWCD 0 0 0 0 0 0
Neches & Trinity Valleys GCD 975 975 975 975 975 975
Panola GCD 0 0 0 0 0 0
Pineywoods GCD 1,098 1,098 1,098 1,098 1,098 | 1,098
Rusk County GCD 4,362 0 0 0 0 0
Total (excluding non-district areas) 6,435 2,073 2,073 2,073 2,073 | 2,073
No District 2,012 2,012 2,012 2,012 2,012 | 2,012
Total (including non-district areas) 8,447 4,085 4,085 4,085 4,085 | 4,085
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TABLE 15. MODELED AVAILABLE GROUNDWATER FOR THE YEGUA-JACKSON AQUIFER BY
GROUNDWATER CONSERVATION DISTRICT (GCD) FOR EACH DECADE BETWEEN 2010 AND 2060.
RESULTS ARE IN ACRE-FEET PER YEAR. UWCD REFERS TO UNDERGROUND WATER CONSERVATION
DISTRICT.

Year
District
2010 2020 2030 2040 2050 2060
Anderson County UWCD 0 0 0 0 0 0
Neches & Trinity Valleys GCD 0 0 0 0 0 0
Panola GCD 0 0 0 0 0 0
Pineywoods GCD 17,125 17,125 | 17,125 17,125 17,125 | 16,742
Rusk County GCD 0 0 0 0 0 0
Total (excluding non-district areas) 17,125 17,125 | 17,125 17,125 17,125 | 16,742
No District 14,686 14,686 14,686 14,686 14,686 | 14,686
Total (including non-district areas) 31,811 31,811 | 31,811 31,811 31,811 | 31,428
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Location Map
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FIGURE 1. MAP SHOWING THE BOUNDARY OF THE CARRIZO-WILCOX AQUIFER ACCORDING TO THE
2007 STATE WATER PLAN (TWDB, 2007).

24



GAM Run 10-016 MAG: Modeled Available Groundwater for the Yegua-Jackson, Sparta, Queen City, and
Carrizo-Wilcox Aquifers

May 11, 2012

Page 25 of 28

Location Map
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FIGURE 2. MAP SHOWING THE BOUNDARIES OF THE QUEEN CITY, SPARTA, AND YEGUA-JACKSON
AQUIFERS ACCORDING TO THE 2007 STATE WATER PLAN (TWDB, 2007).
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TABLE A1. AVERAGE DRAWDOWN OVER THE 51-YEAR PREDICTIVE GROUNDWATER AVAILABILITY
MODEL RUN IN GROUNDWATER MANAGEMENT AREA 11 FOR THE CARRIZO-WILCOX, QUEEN CITY,
AND SPARTA AQUIFERS AND WECHES AND REKLAW CONFINING UNITS. ALL VALUES ARE IN FEET.
“ANDERSON (ACUWCD)” REFERS TO THE ANDERSON COUNTY UNDERGROUND WATER
CONSERVATION DISTRICT WITHIN ANDERSON COUNTY. “ANDERSON (NTVGCD)” REFERS TO THE
PORTION OF NECHES AND TRINITY VALLEYS GROUNDWATER CONSERVATION DISTRICT IN ANDERSON
COUNTY. NEGATIVE VALUES INDICATE A RISE IN WATER LEVELS.

Weches Queen Reklaw Upper Middle Lower

County — Sparfa " i) Gity  (€U) C*™° wilcox Wilcox Wilcox O TN
Anderson
(ACUWCD) 1 12 35 26 12 5 15
Anderson ny
(NTVGCD) -2 1 7 15 36 26 11 4 16
Angelina 10 11 16 22 42 5 -18 -3 11
Bowie 21 0 0 1
Camp 12 0 18 17 39 0 19
Cass 8 6 10 7 7 0 8
Cherokee 7 14 11 11 32 32 15 10 18
Franklin -16 -3 7 19 0 11
Gregg 7 11 42 49 56 79 35
Harrison 0 2 24 13 5 4 9
Henderson 4 15 41 32 27 15 23
Hopkins -22 -12 -15 -28 0 -26
Houston 2 1 2 15 35 12 2 -2 8
Marion 17 11 21 15 15 0 16
Morris 13 10 29 25 23 0 21
Nacogdoches 3 3 11 10 14 11 -10 -6 4
Panola -11 -19 11 2 1 4 2
Rains 7 -10 -5 -8
Rusk 0 -46 -15 -2 6 6 23 21 12
Sabine 5 5 7 15 24 13 6 5 10
San Augustine -4 -4 -3 11 20 9 -3 -2 3
Shelby -18 -19 23 -3 3 1 1
Smith -5 -5 11 34 103 118 92 76 68
Titus -1 -3 31 14 5 0 9
Trinity 5 4 4 12 33 -3 -7 -1 6
Upshur -5 -5 5 17 56 66 66 97 44
Van Zandt 7 11 31 13 17 11 14
Wood -5 -7 -2 36 110 83 55 114 59
Total 3 4 7 15 38 26 15 11 17
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EXECUTIVE SUMMARY:

The modeled available groundwater for the Gulf Coast Aquifer as a result of the desired future
conditions adopted by the members of Groundwater Management Area 14 declines from
approximately 978,000 acre-feet per year to 844,000 acre-feet per year between 2010 and 2060.
This is shown divided by county, regional water planning area, and river basin in Table 2 for use
in the regional water planning process. Modeled available groundwater is summarized by county,
regional water planning area, river basin, and groundwater conservation district for each unit of
the Gulf Coast Aquifer in tables 3 through 18. The estimates were extracted from Groundwater
Availability Modeling Run 10-023, Scenario 3, which meets the desired future conditions
adopted by Groundwater Management Area 14.

REQUESTOR:

Mr. Lloyd Behm of the Bluebonnet Groundwater Conservation District on behalf of
Groundwater Management Area 14

DESCRIPTION OF REQUEST:

In a letter dated August 25, 2010, Mr. Lloyd Behm provided the Texas Water Development
Board (TWDB) with the desired future conditions of the Gulf Coast Aquifer adopted by the
members of Groundwater Management Area 14. As shown in Resolution No. 2010-01, the
desired future conditions for the Gulf Coast Aquifer within Groundwater Management Area 14
were stated as average water-level declines (drawdowns) over a specified time period. The
average drawdowns (in feet) specified as desired future conditions for Groundwater Management
Area 14 are shown in Table 1.

Table 1: Desired future conditions (average drawdown in feet) for the Gulf Coast Aquifer
in Groundwater Management Area 14. Negative values indicate a water level rise.

County Austin | Brazoria | Brazos | Chambers | Grimes | Hardin | Jasper | Jefferson | Liberty
Duration 52 52 52 52 52 52 52 52 52
(years)

Base year 2008
Chicot Aquifer 17 45 - 43 0 17 10 25 32
Evangcline 10 40 - 36 5 27 23 26 37
Aquifer
Burkeville
Confining Unit ! ) ) ) 10 23 24 ) 2
Jasper Aquifer 20 - 7 - 28 37 21 - 64
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Table 1: Continued.

County

Montgomery

Newtown

Orange

Polk

San
Jacinto

Tyler

Walker

Waller

Washington

Duration
(years)

8

4

52

52

52

52

52

52

52

52

Base year

2008

Base year

2016

Base year 2008

Chicot Aquifer 3

[

4

5

3

Evangeline
Aquifer

25

20

19

4

7

16

10

Burkeville

Confining Unit

23

22

20

18

19

5

Jasper Aquifer

6l

-38

18

41

72

33

33

25

20

In response to receiving the adopted desired future conditions, the Texas Water
Development Board has estimated the modeled available groundwater in Groundwater
Management Area 14. Since the desired future conditions were divided by unit within
the Gulf Coast Aquifer (Chicot Aquifer, Evangeline Aquifer, Burkeville Confining Unit,
and Jasper Aquifer), modeled available groundwater is presented separately for each unit.

METHODS:

The Texas Water Development Board previously completed several predictive groundwater

availability model simulations of the Gulf Coast Aquifer to assist the members of Groundwater

Management Area 14 in developing desired future conditions. The location of Groundwater

Management Area 14, the Gulf Coast Aquifer, and the groundwater availability model cells that

represent the aquifer are shown in Figure 1. As described in Resolution No. 2010-01, the
management area considered Scenario 3 of GAM Run 10-023 when developing desired future
conditions for the Gulf Coast Aquifer (Oliver, 2010). Since each of the above desired future
conditions is met in Scenario 3 of GAM Run 10-023, the estimated pumping for Groundwater

Management Area 14 presented here was taken directly from that simulation. The pumping was
then divided by county, regional water planning area, river basin, and groundwater conservation

district (Figure 2).

PARAMETERS AND ASSUMPTIONS:

The parameters and assumptions for the model run using the groundwater availability model for

the northern portion of the Gulf Coast Aquifer are described below:

The results presented in this report are based on Scenario 3 in GAM Run 10-023
(Oliver, 2010). See GAM Run 10-023 for a full description of the methods,
assumptions, and results for the groundwater availability model run.

We used version 2.01 of the groundwater availability model for the northern portion

of the Gulf Coast Aquifer. See Kasmarek and Robinson (2004) and Kasmarek and
others (2005) for assumptions and limitations of the model.

The model includes four layers representing the Chicot Aquifer (Layer 1), the
Evangeline Aquifer (Layer 2), the Burkeville Confining Unit (Layer 3), and the
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Jasper Aquifer, which includes the more transmissive portions of the Catahoula
Formation (Layer 4).

e Cells were assigned to individual counties, river basins, regional water planning
areas, and groundwater conservation districts as shown in the August 12, 2010
version of the file that associates the model grid with political and natural boundaries
for the Gulf Coast Aquifer.

Modeled Available Groundwater and Permitting

As defined in Chapter 36 of the Texas Water Code, “modeled available groundwater” is the
estimated average amount of water that may be produced annually to achieve a desired future
condition. This is distinct from “managed available groundwater,” shown in the draft version of
this report dated December 29, 2010, which was a permitting value and accounted for the
estimated use of the aquifer exempt from permitting. This change was made to reflect changes
in statute by the 82" Texas Legislature, effective September 1, 2011.

Groundwater conscrvation districts are required to consider modeled available groundwater,
along with several other factors, when issuing permits in order to manage groundwater
production to achieve the desired future condition(s). The other factors districts must consider
include annual precipitation and production patterns, the estimated amount of pumping exempt
from permitting, existing permits, and a reasonable estimate of actual groundwater production
under existing permits. The estimated amount of pumping exempt from permitting, which the
Texas Water Development Board is now required to develop after soliciting input from
applicable groundwater conservation districts, will be provided in a separate report.

RESULTS:

The modeled available groundwater for the Gulf Coast Aquifer in Groundwater Management
Area 14 as a result of the desired future conditions declines from approximately 978,000 acre-
feet per year in 2010 to 844,000 acre-feet per year in 2060. This has been divided by county,
regional water planning area, and river basin for each decade between 2010 and 2060 for use in
the regional water planning process (Table 2).

The modeled available groundwater for the four units of the Gulf Coast Aquifer is also
summarized by county (tables 3 through 6), regional water planning area (tables 7 through 10),
river basin (tables 11 through 14), and groundwater conservation district (tables 15 through 18).
In tables 15 through 18, the modeled available groundwater both excluding and including areas
outside of a groundwater conservation district is shown.

LIMITATIONS:

The groundwater model used in developing estimates of modeled available groundwater is the
best available scientific tool that can be used to estimate the pumping that will achieve the
desired future conditions. Although the groundwater model used in this analysis is the best
available scientific tool for this purpose, it, like all models, has limitations. In reviewing the use
of models in environmental regulatory decision-making, the National Research Council (2007)
noted:
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“Models will always be constrained by computational limitations, assumptions, and
knowledge gaps. They can best be viewed as tools to help inform decisions rather than as
machines to generate truth or make decisions. Scientific advances will never make it
possible to build a perfect model that accounts for every aspect of reality or to prove that
a given model is correct in all respects for a particular regulatory application. These
characteristics make evaluation of a regulatory model more complex than solely a
comparison of measurement data with model results.”

A key aspect of using the groundwater model to develop estimates of modeled available
groundwater is the need to make assumptions about the location in the aquifer where future
pumping will occur. As actual pumping changes in the future, it will be necessary to evaluate the
amount of that pumping as well as its location in the context of the assumptions associated with
this analysis. Evaluating the amount and location of future pumping is as important as evaluating
the changes in groundwater levels, spring flows, and other metrics that describe the condition of
the groundwater resources in the area that relate to the adopted desired future condition(s).

Given these limitations, users of this information are cautioned that the modeled available
groundwater numbers should not be considered a definitive, permanent description of the amount
of groundwater that can be pumped to meet the adopted desired future condition. Because the
application of the groundwater model was designed to address regional scale questions, the
results are most effective on a regional scale. The TWDB makes no warranties or representations
relating to the actual conditions of any aquifer at a particular location or at a particular time.

It is important for groundwater conservation districts to monitor future groundwater pumping as
well as whether or not they are achieving their desired future conditions. Because of the
limitations of the model and the assumptions in this analysis, it is important that the groundwater
conservation districts work with the TWDB to refine the modeled available groundwater
numbers given the reality of how the aquifer responds to the actual amount and location of
pumping now and in the future.

REFERENCES:

Oliver, W., 2010, GAM Run 10-023: Texas Water Development Board, GAM Run 10-023
Report, 32 p.

Kasmarek, M.C., and Robinson, J.L., 2004, Hydrogeology and simulation of groundwater flow
and land-surface subsidence in the northern part of the Gulf Coast aquifer system, Texas:
U.S. Geological Survey Scientific Investigations Report 2004-5102, 111 p.

Kasmarek, M.C., Reece, B.D., and Houston, N.A., 2005, Evaluation of groundwater flow and
land-surface subsidence caused by hypothetical withdrawals in the northern part of the
northern part of the Gulf Coast aquifer system, Texas: U.S. Geological Survey Scientific
Investigations Report 2005-5024, 70 p.

National Research Council, 2007, Models in Environmental Regulatory Decision Making,.
Committee on Models in the Regulatory Decision Process, National Academies Press,
Washington D.C., 287 p.

Texas Water Development Board, 2007, Water for Texas — 2007-Volumes I-11I; Texas Water
Development Board Document No. GP-8-1, 392 p.
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Table 2: Modeled available groundwater for the Gulf Coast Aquifer in Groundwater
Management Area 14. Results are in acre-feet per year and are divided by county, regional water
planning area, and river basin.

County Region_al Water River Basin Year
Planning Area 2010 2020 2030 2040 2050 2060
Brazos 6,585 6,585 6,585 6,585 6,585 6,585
Austin H Brazos-Colorado 15,608 15,608 15,608 15,608 15,608 15,608
Colorado 121 121 121 121 121 121
Brazos 6,658 6,658 6,658 6,658 6,658 6,658
Brazoria H Brazos-Colorado 11,648 11,648 11,648 11,648 11,648 11,648
San Jacinto-Brazos 32,090 32,090 32,090 | 32,090 32,090 32,090
Brazos G Brazos 1,189 1,189 1,189 1,189 1,189 1,189
Neches-Trinity 9,527 9,527 9,527 9,527 9,527 9,527
Chambers H San Jaci l.'lt(.)-BI'aZOS 0 0 0 0 0 0
Trinity 10,112 | 10112 | 10,112 | 10112 | 10,112 | 10,112
Trinity-San Jacinto 2,068 2,068 2,068 2,068 2,068 2,068
Brazos 60,217 52,923 43,673 43,180 | 42862 42,953
Yort Bend i Brazos-Co‘Iorado 20,633 22,023 18,005 17,715 17,043 17,077
San Jacinto 9,723 9,524 9,043 8,809 8,642 8,650
San Jacinto-Brazos 23,356 24,235 21,266 | 22,457 23,765 23,810
Neches-Trinity 0 0 0 0 0 0
Galveston H San Jacinto-Brazos 4,774 5,257 5,867 5,841 5,814 5,815
Trinity-San Jacinto 0 0 0 0 0 0
Brazos 10,889 10,889 10,889 10,889 10,889 10,889
Grimes G San Jacinto 2,197 2,197 2,197 2,197 2,197 2,197
Trinity 764 764 223
Neches 34,821 | 34,821 | 34,821 | 34,821 | 34821 | 34821
Hardin I
Trinity 138 138 138 138 138 138
San Jacinto 293,855 | 249851 | 197,553 | 197,326 | 196,992 | 197,270
Harris H San Jacinto-Brazos 4,801 7,202 6,798 7,563 8,428 8,440
Trinity-San Jacinto 6,894 5,893 5,026 5,141 5,259 5,266
Neches 37,659 37,620 37,541 37,541 37,541 37,541
fasper : Sabine 29,953 29,953 29,953 29,953 29,953 29,953
Jefferson I Neches 804 804 804 804 804 804
Neches-Trinity 1,641 1,641 1,641 1,641 1,641 1,641
Neches 5,074 5,074 5,074 5,074 5,074 5,074
Neches-Trinity 364 364 364 364 364 364
Liberty H San Jacinto 5,852 5,852 5,852 5,852 5,852 5,852
Trinity 22,887 22,887 22,887 22,887 22,887 22,887
Trinity-San Jacinto 8,856 8,856 8,856 8,856 8,856 8,856
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Table 2: Continued.
: Year
County Reglon‘a] Water River Basin
Planning Area 2010 2020 2030 2040 2050 2060
Montgomery H San Jacinto 73,264 61,629 61,629 61,629 61,629 61,629
Neches 176 176 176 176 176 176
Newton | -
Sabine 34,001 34.001 33,963 33.963 33.963 33.963
Neches 3,925 3,925 3,925 3,925 3,925 3,925
Orange | Neches-Trinity 256 256 256 256 256 256
Sabine 15832 | 15832 | 15,832 | 15832 | 15832 | 15832
Polk H Trinity 21,830 21,830 21,830 21,783 21,783 21,783
0
Neches 14,912 11,886 11,886 11,886 11,276 11,224
San Jacinto 10,368 10,368 10,368 10,368 10,368 10,368
San Jacinto H —
Trinity 10,611 8,811 8,811 8,811 8,811 8,811
Tyler I Neches 38,199 38,199 38,156 38,156 38,156 38,156
San Jacinto 9,139 9116 9116 9116 9116 9116
Walker H
Trinity 8,873 8.873 8,873 8,797 8,797 8,797
Brazos 14,933 14,933 14,933 14,933 14,933 14,933
Waller H
San Jacinto 26,694 26,694 26,694 26,694 20,694 20,094
Brazos 12,972 12,972 12,972 12,604 12,604 12,604
Washington G
Colorado 73 73 73 73 73 73
Total 977,816 | 913,948 | 843,660 | 843,666 | 843,820 | 844,244
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Table 3: Modeled available groundwater for the Chicot Aquifer portion of the Gulf Coast

Aquifer summarized by county in Groundwater Management Area 14 for each decade between

2010 and 2060. Results are in acre-feet per year.

County Year
2010 2020 2030 2040 2050 2060
Austin 1,300 1,300 1,300 1,300 1,300 1,300
Brazoria 48,125 48,125 48,125 48,125 48,125 48,125
Chambers 21,328 21,328 21,328 21,328 21,328 21,328
Fort Bend $3,006 75,916 61,657 61,004 60,061 60,177
Galveston 4,303 4,697 5,233 5,194 5,152 5,153
Grimes 0 0 0 0 0 0
Hardin 1,263 1,263 1,263 1,263 1,263 1,263
Harris 70,219 68,839 56,850 58,641 61,185 61272
Jasper 10,835 10,835 10,835 10,835 10,835 10,835
Jefferson 2,345 2,345 2,345 2,345 2,345 2,345
Liberty 14,576 14,576 14,576 14,576 14,576 14,576
Montgomery 1,482 1,722 1,722 1,722 1,722 1,722
Newton 501 501 501 501 501 501
Orange 18,809 18,809 18,809 18,809 18,809 18,809
Polk 0 0 0 0 0 0
San Jacinto 0 0 0 0 0 0
Tyler 0 0 0 0 0 0
Walker 0 0 0 0 0 0
Waller 300 300 300 300 300 300
Total 278,392 270,556 244,844 245943 247,502 247,706
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Table 4: Modeled available groundwater for the Evangeline Aquifer portion of the Gulf Coast
Aquifer summarized by county in Groundwater Management Area 14 for each decade between

2010 and 2060. Results are in acre-feet per year.

County Year
2010 2020 2030 2040 2050 2060
Austin 20,013 20,013 20,013 20,013 20,013 20,013
Brazoria 2,271 2,271 2,271 2,271 2,271 2,271
Chambers 379 379 379 379 379 379
Fort Bend 30,923 32,789 30,420 31,166 32,251 32,313
Galveston 471 560 634 647 662 662
Grimes 3,002 3,002 3,002 3,002 3,002 3,002
Hardin 33,696 33,696 33,696 33,696 33,696 33,696
Harris 234,977 193,759 152,256 151,126 149,225 149,435
Jasper 40,755 40,755 40,755 40,755 40,755 40,755
Jefferson 100 100 100 100 100 100
Liberty 27,669 27,669 27,669 27,669 27,669 27,669
Montgomery 39,381 38,293 38,293 38,293 38,293 38,293
Newton 21,288 21,288 21,288 21,288 21,288 21,288
Orange 1,204 1,204 1,204 1,204 1,204 1,204
Polk 8,311 8,311 8,311 8,311 8311 8311
San Jacinto 8,178 8,178 8,178 8,178 8,178 8,178
Tyler 20,592 20,592 20,592 20,592 20,592 20,592
Walker 2,001 2,001 2,001 2,001 2,001 2,001
Waller 41,027 41,027 41,027 41,027 41,027 41,027
Washington 3,239 3,239 3,239 3,239 3,239 3,239
Total 539,477 499,126 455,328 454,957 454,156 454,428
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Table 5: Modeled available groundwater for the Burkeville Confining Unit portion of the Gulf
Coast Aquifer summarized by county in Groundwater Management Area 14 for each decade
between 2010 and 2060. Results are in acre-feet per year.

County Year
2010 2020 2030 2040 2050 2060

Austin 0 0 0 0 0 0
Fort Bend 0 0 0 0 0 0
Grimes 0 0 0 0 0 0
Hardin 0 0 0 0 0 0
Harris 335 329 256 249 254 254
Jasper 1 1 1 1 1 1
Liberty 0 0 0 0 0 0
Montgomery 0 0 0 0 0 0
Newton 0 0 0 0 0 0
Polk 744 744 744 744 744 744
San Jacinto 2,699 899 899 899 899 899
Tyler 1 1 1 1 1 1
Walker 0 0 0 0 0 0
Waller 0 0 0 0 0 0
Washington 368 368 368 0 0 0
Total 4,148 2,342 2,269 1,894 1,899 1,899
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Table 6: Modeled available groundwater for the Jasper Aquifer portion of the Gulf Coast Aquifer
summarized by county in Groundwater Management Area 14 for each decade between 2010 and
2060. Results are in acre-feet per year.

County Year
2010 2020 2030 2040 2050 2060
Austin 1,001 1,001 1,001 1,001 1,001 1,001
Brazos 1,189 1,189 1,189 1,189 1,189 1,189
Fort Bend 0 0 0 0 0 0
Grimes 10,848 10,848 10,307 10,084 10,084 10,084
Hardin 0 0 0 0 0 0
Harris 19 19 15 14 15 15
Jasper 16,021 15,982 15,903 15,903 15,903 15,903
Liberty 788 788 788 788 788 788
Montgomery 32,401 21,614 21,014 21,614 21,614 21,614
Newton 12,388 12,388 12,350 12,350 12,350 12,350
Polk 27,687 24,661 24,661 24,614 24,004 23,952
San Jacinto 10,102 10,102 10,102 10,102 10,102 10,102
Tyler 17,606 17,606 17,563 17,563 17,563 17,563
Walker 16,011 15,988 15,988 15,912 15,912 15912
Waller 300 300 300 300 300 300
Washington 9,438 9,438 9,438 9,438 9.438 9.438
Total 155,799 141,924 141,219 140,872 140,263 140,211
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Table 7: Modeled available groundwater for the Chicot Aquifer portion of the Gulf Coast
Aquifer summarized by regional water planning area in Groundwater Management Area 14 for
each decade between 2010 and 2060. Results are in acre-feet per year.

Regional Water Year
Planning Area 2010 2020 2030 2040 2050 2060
G 0 0 0 0 0 0
H 244,639 236,803 211,091 212,190 213,749 213,953
I 33,753 33,753 33,753 33,753 33,753 33,753
Total 278,392 270,556 244,844 245,943 247,502 247,706

Table 8: Modeled available groundwater for the Evangeline Aquifer portion of the Gulf Coast
Aquifer, summarized by regional water planning area in Groundwater Management Area 14 for
each decade between 2010 and 2060. Results are in acre-feet per year.

Regional Water Year
Planning Area 2010 2020 2030 2040 2050 2060
G 6,241 6,241 6,241 6,241 6,241 6,241
H 412,014 371,663 327,865 327,494 326,693 326,965
I 121,222 121,222 121,222 121,222 121,222 121,222
Total 539,477 499,126 455,328 454,957 454,156 454,428

Table 9: Modeled available groundwater for the Burkeville Confining Unit portion of the Gulf
Coast Aquifer summarized by regional water planning area in Groundwater Management Area
14 for each decade between 2010 and 2060. Results are in acre-feet per year.

Regional Water Year
Planning Area 2010 2020 2030 2040 2050 2060
G 368 368 368 0 0 0
H 3,660 1,854 1,781 1,774 1,779 1,779
I 120 120 120 120 120 120
Total 4,148 2,342 2,269 1,894 1,899 1,899

Table 10: Modeled available groundwater for the Jasper Aquifer portion of the Gulf Coast
Aquifer, summarized by regional water planning area in Groundwater Management Area 14 for
each decade between 2010 and 2060. Results are in acre-feet per year.

Regional Water Year
Planning Area 2010 2020 2030 2040 2050 2060
G 21,475 21,475 20,934 20,711 20,711 20,711
H 77,102 66,292 66.288 66,164 66,165 66,165
I 57222 54,157 53,997 53,997 53,387 53,335
Total 155,799 141,924 141,219 140,872 140,263 140,211
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Table 11: Modeled available groundwater for the Chicot Aquifer portion of the Gulf Coast
Aquifer, summarized by river basin in Groundwater Management Area 14 for each decade
between 2010 and 2060. Results are in acre-feet per year,

Year
River Basin
2010 2020 2030 2040 2050 2060
Brazos 56,046 48,386 40,433 39,803 39,240 39,305
Brazos-Colorado 33,286 34,676 30,748 30,368 29,696 29,730
Colorado 0 0 0 0 0 0
Neches 15,293 15,293 15,293 15,293 15,293 15,293
Neches-Trinity 11,751 11,751 11,751 11,751 11,751 11,751
Sabine 19,368 19,368 19,368 19,368 19,368 19,368
San Jacinto 66.403 63,365 51,927 52,931 54,501 54,665
San Jacinto-Brazos 50,045 51,558 49,627 50,634 51,578 51,604
Trinity 17.646 17.646 17.646 17.646 17,646 17,646
Trinity-San Jacinto 8,554 8,513 8,051 8,149 8,339 8,344
Total 278,392 270,556 244,844 245,943 247,502 247,706
Table 12: Modeled available groundwater for the Evangeline Aquifer portion of the Gulf Coast
Aquifer, summarized by river basin in Groundwater Management Area 14 for each decade
between 2010 and 2060. Results are in acre-feet per year.
River Basin Year
2010 2020 2030 2040 2050 2060
Brazos 36,717 37,083 35,786 35,932 36,168 36,194
Brazos-Colorado 14,527 14,527 14,527 14,527 14,527 14,527
Colorado 23 23 23 23 23 23
Neches 78,653 78,653 78,653 78,653 78,653 78,653
Neches-Trinity 37 37 37 37 37 37
Sabine 44,700 44,700 44,700 44,700 44,700 44,700
San Jacinto 317,937 275,930 234,666 233,209 231,042 231,254
San Jacinto-Brazos 14,976 17,226 16,394 17,317 18,519 18,551
Trinity 22,643 22,643 22,643 22,643 22,643 22,643
Trinity-San Jacinto 9,264 8,304 7,899 7,916 7,844 7,846
Total 539,477 499,126 455,328 454,957 454,156 454,428
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Table 13: Modeled available groundwater for the Burkeville Confining Unit portion of the Gulf
Coast Aquifer, summarized by river basin in Groundwater Management Area 14 for each decade
between 2010 and 2060. Results are in acre-feet per year.

River Basin Year
2010 2020 2030 2040 2050 2060
Brazos 368 368 368 0 0 0
Brazos-Colorado 0 0 0 0 0 0
Colorado 0 0 0 0 0 0
Neches 119 119 119 119 119 119
Sabine 1 1 1 1 1 1
San Jacinto 335 329 256 249 254 254
San Jacinto-Brazos 0 0 0 0 0 0
Trinity 3325 1,525 1,525 1,525 1.525 1,525
Trinity-San Jacinto 0 0 0 0 0 0
Total 4,148 2,342 2,269 1,894 1,899 1,899

Table 14: Modeled available groundwater for the Jasper Aquifer portion of the Gulf Coast
Aquifer, summarized by river basin in Groundwater Management Area 14 for each decade
between 2010 and 2060. Results are in acre-feet per year.

Year
River Basin
2010 2020 2030 2040 2050 2060
Brazos 20,312 20,312 20,312 20312 20,312 20,312
Brazos-Colorado 70 70 76 76 76 76
Colorado 171 171 171 171 171 171
Neches 41,505 38,440 38,318 38318 37,708 37,656
Sabine 15,717 15,717 15,679 15,679 15,679 15,679
San Jacinto 46,417 35,607 35,603 35,602 35,603 35,603
San Jacinto-Brazos 0 0 0 0 0 0
Trinity 31,601 31,601 31,060 30,714 30,714 30,714
Trinity-San Jacinto 0 0 0 0 0 0
Total 155,799 141,924 141,219 140,872 140,263 140,211
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Table 15: Modeled available groundwater for the Chicot Aquifer portion of the Gulf Coast
Aquifer, summarized by groundwater conservation district (GCD) in Groundwater Management
Area 14 for each decade between 2010 and 2060. Results are in acre-feet per year.

Year
Groundwater Conservation District
2010 2020 2030 2040 2050 2060
Bluebonnet GCD 1,600 1,600 1,600 1,600 1,600 1,600
Brazoria County GCD 48,125 48,125 48,125 48,125 48,125 48,125
Brazos Valley GCD 0 0 0 0 0 0
Lone Star GCD 1,482 1,722 1,722 1,722 1,722 1,722
Lower Trinity GCD 0 0 0 0 0 0
Southeast Texas GCD 12,599 12,599 12,599 12,599 12,599 12,599
Total (groundwater conservation districts) 63,806 64,046 64,046 64,046 64,046 64,046
Fort Bend Subsidence District 83006 | 75916 | 61657 | 61004 | 60061 | 60177
Harris-Galveston Coastal Subsidence District 74,522 73.536 62,083 63.835 66,337 66,425
No District 57,058 57,058 57,058 57,058 57,058 57,058
Total (all areas) 278,392 270,556 | 244,844 | 245943 | 247,502 | 247,706

Table 16: Modeled available groundwater forthe Evangeline Aquifer portion of the Gulf Coast
Aquifer, summarized by groundwater conservation district (GCD) in Groundwater Management
Area 14 for each decade between 2010 and 2060. Results are in acre-feet per year.

Groundwater Conservation District Year
2010 2020 2030 2040 2050 2060
Bluebonnet GCD 66,043 66,043 66,043 66,043 66,043 66,043
Brazoria County GCD 2,271 2,271 2271 2271 2271 2271
Brazos Valley GCD 0 0 0 0 0 0
Lone Star GCD 39,381 38,293 38,293 38,293 38,293 38,293
Lower Trinity GCD 16,489 16,489 16,489 16,489 16,489 16,489
Southeast Texas GCD 116,331 116,331 116331 | 116331 | 116331 | 116,331
Total (groundwater conservation districts) 240,515 | 239,427 | 239427 | 239427 | 239427 | 239427
Fort Bend Subsidence District 30,923 32,789 | 30420 | 31,166 | 32251 32,313
Harris-Galveston Coastal Subsidence District 235.448 194319 152,890 151,773 149,887 150,097
No District 32,591 32,591 32,591 32,591 32,591 32,591
Total (all areas) 539,477 | 499,126 | 455328 | 454,957 | 454,156 | 454,428
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Table 17: Modeled available groundwater for the Burkeville Confining Unit portion of the Gulf
Coast Aquifer, summarized by groundwater conservation district (GCD) in Groundwater
Management Area 14 for each decade between 2010 and 2060. Results are in acre-feet per year.

Groundwater Conservation District Year
2010 2020 2030 2040 2050 2060
Bluebonnet GCD 0 0 0 0 0 0
Brazoria County GCD 0 0 0 0 0 0
Brazos Valley GCD 0 0 0 0 0 0
Lone Star GCD 0 0 0 0 0 0
Lower Trinity GCD 3,443 1,643 1,643 1,643 1,643 1,643
Southeast Texas GCD 2 2 2 2 2 2
Total (groundwater conservation districts) 3,445 1,645 1,645 1,645 1,645 1,645
Fort Bend Subsidence District 0 0 0 0 0 0
Harris-Galveston Coastal Subsidence District 335 329 256 249 254 254
No District 368 368 368 0 0 0
Total (all areas) 4,148 2,342 2,269 1,894 1,899 1,899

Table 18: Modeled available groundwater for the Jasper Aquifer portion of the Gulf Coast
Aquifer, summarized by groundwater conservation district (GCD) in Groundwater Management
Area 14 for each decade between 2010 and 2060. Results are in acre-feet per year.

Groundwater Conservation District Year
2010 2020 2030 2040 2050 2060
Bluebonnet GCD 28,160 28,137 27.596 27,297 27.297 27.297
Brazoria County GCD 0 0 0 0 0 0
Brazos Valley GCD 1,189 1,189 1,189 1,189 1,189 1,189
Lone Star GCD 32,401 21,614 21,614 21,614 21,614 21,614
Lower Trinity GCD 37,789 34,763 34,763 34,716 34,106 34,054
Southeast Texas GCD 46,015 45,976 45,816 45,816 45,816 45,816
Total (groundwater conservation districts) 145,554 | 131,679 | 130,978 | 130,632 | 130,022 | 129,970
Fort Bend Subsidence District 0 0 0 0 0 0
Harris-Galveston Coastal Subsidence District 19 19 15 14 15 15
No District 10,226 10,226 10,226 10,226 10,226 10,226
Total (all areas) 155,799 | 141,924 | 141,219 | 140,872 | 140,263 | 140,211
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Figure 1: Map showing the areas covered by the groundwater availability model for the northern

portion of the Gulf Coast Aquifer.




GAM Run 10-038 MAG Report
November 18, 2011
Page 19 of 19

— Dallas g.-.a'"‘ U;nz.hu‘;1 Harri L. -]; g
Kaufman Vai;l Sanct Gregg arrison” CPRESS Location Map
Smith
Ellis

Henderson Panola

SABINE
z
-

-

BRAZOS:

B"""Gs

ingto”
.. - \Nai“

Basimp

Galveston g

ST O-BRAZOS

'S L
v § COROR: I.Ul‘?-.-',-” AL

. ij
LAVACA-&UADALUPE

L S

-‘i’u\&ot:alhoun S

Refugio £V ANTONIO-NUECES
e Y

Groundwater Availability
Model of the northern portion
of the Gulf Coast Aquifer

Mat; gorda

I ciuebonnet GCD || Regional Water Planning Areas (RWPASs) N
Il Bazoria County GCD [ ] Texas Counties
I Brazos valley GCD '" "' River Basins w
[ Fort Bend Subsidence District Gulf Coast Aquifer Boundary (North Portion only)
I Harris-Galveston Coastal Subsidence District s
I Lone Star GCD

0510 20 30
I Lower Trinity GCD

Miles

I southeast Texas GCD

Figure 2: Map showing regional water planning areas (RWPASs), groundwater conservation
districts (GCDs), subsidence districts, counties, and river basins in Groundwater Management

Area 14.



This page intentionally left blank




2016 Water Plan
East Texas Region

Appendix 3-D

Water Availability Model Technical Memorandum

The memorandum included as attachment 3-D describes the method used to
determine available supplies from the Neches River for the City of Beaumont for regional
water planning. Water availability modeling was used to analyze the supply from the

Neches run-of-river and the natural flows of the Neches River.

Appendix 3-D -1 Chapter 3-Appendix D
(2015.12.01)
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MEMORANDUM
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4055 International Plaza, Suite 200 « Fort Worth, Texas 76109 « 817-735-7300 « fax 817-735-7491 www.freese.com

TO: File

CC: Simone Kiel

FROM: Jon Albright

SUBJECT: Beaumont Supplies from Neches River
DATE: November 21, 2013

PROJECT: Region|PLU12102

Summary

1. This memorandum describes the method used to determine available supplies from the Neches
River for the City of Beaumont for regional water planning. The method is based on a daily
analysis of flows in 1956 made by Tom Gooch of Freese and Nichols as part of the negotiations
between the City of Beaumont and the Lower Neches Valley Authority (LNVA) in 2011. The
2011 analysis was provided to the TCEQ in response to a priority call by the LNVA. A comparison
of results using the Neches WAM is part of the analysis.

2. The calculations for the available supply to Beaumont for regional water planning are
preliminary. These calculations will be refined once the City of Beaumont and LNVA demands
have been finalized.

3. The City of Beaumont owns Certificate of Adjudication (CA) 06-4415, which authorizes 56,467
acre-feet per year of diversion from the Neches River. The City also has supplies of 9,000 acre-
feet per year from the Gulf Coast aquifer and a contract with the Lower Neches Valley Authority
(LNVA) for 6,000 acre-feet of water from the Neches River and the Steinhagen/Rayburn system.

4. Table 1 compares the available supplies to preliminary demands for the City of Beaumont for
the years 2020 and 2070. Table 1a uses supplies from the Neches WAM Run 3 for 1956, the
year with the minimum supply available under the City of Beaumont’s water rights. Table 1b
shows the same analysis using the results of the daily analysis. Note that the daily analysis
shows greater shortages than the WAM analysis.

5. In order to properly calculate the need in the database, Beaumont’s supply from the Neches
River will need to change from year to year. For example, instead of the maximum supply of
22,234 acre-feet per year, the year 2020 Neches River supply will be 15,934 acre-feet per year
and the 2070 Neches River supply will be 21,588 acre-feet per year. This is necessary because
the analysis uses a shorter time step (monthly) than the database (yearly).
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Table 1a: 2020 and 2070 Supply and Demand — Worst Year Supplies from WAM Run 3
Values in Acre-Feet

CA 4415 2020 Conditions 2070 Conditions
Available CA44315 Supplies CA44_15 Supplies
Month Supplies | Beaumont | SuPPlies from Beaumont | SuPPlies from
from Demand Used to Other Shortage Demand Used to Other Shortage
WAM D':::: 4 Sources Dznn(::: d Sources
Jan-56 4,669 2,723 2,723 0 0 3,962 3,962 0 0
Feb-56 4,132 2,419 2,419 0 0 3,518 3,518 0 0
Mar-56 4,495 2,623 2,623 0 0 3,816 3,816 0 0
Apr-56 4,390 2,579 2,579 0 0 3,749 3,749 0 0
May-56 4,832 2,842 2,842 0 0 4,131 4,131 0 0
Jun-56 26 2,817 26 2,791 0 4,098 26 4,072 0
Jul-56 8 3,034 8 3,026 0 4,409 8 4,401 0
Aug-56 6 3,006 6 3,000 0 4,370 6 4,364 0
Sep-56 5 2,886 5 2,881 0 4,197 5 2,163 2,029
Oct-56 484 2,874 484 2,390 0 4,177 484 0 3,693
Nov-56 4,485 2,621 2,621 0 0 3,812 3,812 0 0
Dec-56 4,579 2,678 2,678 0 0 3,900 3,900 0 0
Total 32,111 33,102 19,014 14,088 0 48,139 27,417 15,000 5,722
Table 1b: 2020 and 2070 Supply and Demand — Worst Year Supplies from Daily Analysis
Values in Acre-Feet
CA 4415 2020 Conditions 2070 Conditions
Available CA44_15 Supplies CA44515 Supplies
Month Supplies | Beaumont | SUPPlies from Beaumont Supplies from
from Daily Demand Used to Other Shortage Demand Used to Other Shortage
Analysis Dznniae: d Sources Dznnf:: d Sources
Jan-56 3,901 2,723 2,723 0 0 3,962 3,901 61 0
Feb-56 4,164 2,419 2,419 0 0 3,518 3,518 0 0
Mar-56 3,765 2,623 2,623 0 0 3,816 3,765 51 0
Apr-56 3,701 2,579 2,579 0 0 3,749 3,701 48 0
May-56 3,955 2,842 2,842 0 0 4,131 3,955 176 0
Jun-56 775 2,817 775 2,042 0 4,098 775 3,323 0
Jul-56 0 3,034 3,034 0 4,409 0 4,409 0
Aug-56 3,006 3,006 0 4,370 4,370 0
Sep-56 0 2,886 2,886 0 4,197 0 2,562 1,635
Oct-56 0 2,874 2,874 0 4,177 0 0 4,177
Nov-56 116 2,621 116 1,158 1,347 3,812 116 0 3,696
Dec-56 1,857 2,678 1,857 0 821 3,900 1,857 0 2,043
Total 22,234 33,102 15,934 15,000 2,168 48,139 21,588 15,000 11,551
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6. The remainder of this memorandum describes the calculations in more detail. Attachment 1
contains the actual daily calculations of available supply.

Water Rights

7. Table 2 is a summary of the Beaumont (CA 06-4415) and LNVA water rights (CA 06-4411). These
two water rights are the primary run-of-the-river diversions from the lower Neches River. LNVA
rights are for diversions from both the Neches River and Pine Island Bayou. A canal connects
the main stem of the Neches River to the LNVA diversion point on Pine Island Bayou. The LNVA
right contains a complex set of maximum diversion rates for the various priorities which vary by
location which are discussed in the section on the daily analysis. The LNVA rights also include

authorization for Steinhagen and Rayburn Reservoirs, which are not included in Table 2.

Table 2: Beaumont and LNVA Water Rights

Priority Diversion
Number Owner Date Amount Type of Use
City of 5-Apr-15 6,570 | Municipal
CA 06-4415 | Y © 8-Jan-25 | 49,897 | Municipal and Industrial
Beaumont
Total 56,467
12-Aug-13 | 107,108
8-Nov-13 | 219,252 ici i igati
CA 06-4411 | LNVA , M.ur'nupal, Industrial, Irrigation,
31-Dec-24 55,516 | Mining
Total 326,360

Available Supplies Using WAM

8. Figure 2 shows the annual diversions from the Neches River under the Beaumont water right
from the Neches WAM plus the 15,000 acre-feet per year available from other sources (LNVA
contract and groundwater). The Beaumont 2020 and 2070 annual demands are included for
reference. The Beaumont diversion of 56,567 acre-feet per year is approximately 89% reliable.

9. Figures 3a and 3b are annual summaries comparing 2020 and 2070 Beaumont demands to

available supplies, using the monthly availability from the WAM. For this analysis, each month

in the WAM simulation is compared to the projected Beaumont demand for that month. If

there is not enough water available from the Neches River, then the 15,000 acre-feet per year
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from alternative sources is used if available. Once this supply is used up there is a shortage. In

2020 the three sources are sufficient to meet all Beaumont demands. In 2070, there are

shortages in 1966, 1967 and 1971. The maximum shortage of 5,722 acre-feet is in 1956.

Figure 2: Annual Available Supply from Beaumont Sources Based on Neches WAM
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Figure 3a: Annual Source of Supply Based on Monthly Analysis using WAM - 2020 Conditions
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Daily Analysis

10. The preferred method for calculating availability for Beaumont is based on an analysis
performed during the negotiations between LNVA and Beaumont in 2011. These negotiations
were overseen by TCEQ. Attachment 1 contains a detailed description of the calculations
performed as part of the negotiations. The analysis uses daily historical flows for the years
1956, 1967, 2000, 2010 and 2011. 1956 had the lowest availability for Beaumont and was
selected for the basis of water availability for Region I.
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ATTACHMENT 1: DESCRIPTION OF DAILY ANALYSIS SPREADSHEET
The daily analysis spreadsheet includes the following worksheets:

Worksheet 1 (Analysis of Available Flow at the Salt Water Barrier) — This worksheet estimates the
natural flows for the Neches River at the Salt Water Barrier based on inflow and outflow data from Sam
Rayburn and B.A. Steinhagen Reservoirs and USGS streamflow data.

Worksheet 2 (Adjusted LNVA Analysis of Diversions Assigned to Water Rights) — This worksheet assigns
diversions to various water rights using a modified version of the analysis performed by LNVA. The
analysis preserves LNVA’s logic and philosophy for allocating flow and diversions by water right.
However, the analysis substitutes Freese and Nichols’ calculations for available flow (see Worksheet 1,
above); uses actual daily diversions by the City of Beaumont (Worksheet 5) instead of the hypothetical
diversion in the original LNVA analysis; and divides Beaumont’s diversions between 1915 and 1925
priority.

Worksheet 3 (Corps Data) — presents the raw inflow and outflow data for Sam Rayburn Reservoir and
inflow data for B.A. Steinhagen Reservoir, as extracted from the Corps of Engineers’ website:
http://www.swf-wc.usace.army.mil/cgi-in/rcshtml.pl?page=Hydrologic. These data are provided as
backup for calculations in Worksheet 1.

Worksheet 4 (USGS Data) — presents gage flow in cubic feet per second, as extracted from the U.S.
Geological Survey website: http://waterdata.usgs.gov/tx/nwis/current/?type=flow. These data are
provided as backup for calculations in Worksheet 1.

Worksheet 5 (Beaumont Diversions) — presents the daily diversions by the City of Beaumont from the
Neches River. This data was provided by Karin Warren of the City of Beaumont to Freese and Nichols,
Inc. by Beaumont. Worksheet 5 converts the raw data, provided in million gallons per day, to cubic feet
per second (cfs) using the factor 1 MGD = 1.55 cfs. These data are presented as backup for calculations in
Worksheet 2.

Worksheets 1 and 2 are discussed in greater detail below.

WORKSHEET 1 -ANALYSIS OF AVAILABLE FLOW AT THE SALT WATER BARRIER

This table estimates natural flows above the Salt Water Barrier. The columns in the worksheet are
developed as follows:
(A) Date. This is the date to which the data apply.

(B) Inflow to Sam Rayburn Reservoir. Obtained from the U.S. Army Corps of Engineers’ website.
“Adjusted” inflows in cubic feet per second are used for 1 January 2010 through 30 September
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2010. Adjusted inflows are not available for dates later than 30 September 2010; calculated
inflows from the same data set are used for the period 1 October 2010 through 14 November
2011.

Flow at the Rockland USGS Gage. Daily flow in cfs from the U.S. Geological Survey website.

Estimated Inflow to BA Steinhagen Reservoir (Not Including Releases from Sam Rayburn). This is
the estimated inflow to B.A. Steinhagen Reservoir downstream from Sam Rayburn Reservoir and
is based on the flow at the Rockland USGS gage multiplied by the drainage area ratio. The
drainage area of B.A. Steinhagen Reservoir downstream from Sam Rayburn Reservoir is 4,124
square miles, and the drainage area of the Rockland gage is 3,636 square miles, resulting in a
ratio of 1.1342.

Total Natural Inflow above Dams. Calculated in the spreadsheet as the sum of Column B and
Column D. This value, expressed in cfs, represents inflow from the portion of the Neches River
watershed above Sam Rayburn Reservoir and B. A. Steinhagen Reservoirs.

Natural Inflow above Dams with Negatives set to Zero. As noted previously, natural inflow may
be zero during dry periods but cannot be negative. Negative numbers in the spreadsheet
represent inconsistent data. This column replicates Column G with the difference that any
negative value has been reset to zero.

Flow at Town Bluff Gage. Daily flow in cfs from the U.S. Geological Survey website. Data points
after 7/25/2011 are provisional; all prior data are approved. Note that the datum for 10/5/2011
is missing. We have filled in 598 cfs, which is the average of flows for 10/4 and 10/6.

Flow at Evadale Gage. Daily flow in cfs from the U. S. Geological Survey website. Data points after
7/25/2011 are provisional; all prior data are approved. Note that the datum for 10/5/2011 is
missing. We have filled in 635 cfs, which is the average of flows for 10/4 and 10/6.

Evadale less Town Bluff (Lagged 1.5 days). Calculated in the spreadsheet as Column H minus the
average of the Column G value from one and two days prior. This use of previous days’ values for
Town Bluff flows represents travel time between the two gages. Scenarios of 1, 1.5, 2, 2.5, and 3
days travel time were tested; 1.5 days travel time produced the fewest negative values and
appears to be the best fit.

Corrected Flow from Town Bluff to Evadale. In certain cases, Column | contains negative numbers
(highlighted in pink). While flow between the two gages may be zero under some conditions, it
should not be negative. We believe these negative numbers are an artifact of varying travel
times. Column J represents a manual adjustment to Column | to remove negative inflows by
adjusting the inflows of adjacent dates such that no entry is less than zero and the total volume
remains unchanged.

Flow at Village Creek near Kountze Gage. Daily flow in cfs from the U.S. Geological Survey
website. Data from 10/4/2010 on are provisional. All prior data are approved. Note that the
datum for 10/5/2011 is missing. We have filled in 15 cfs, which is the average of flows for 10/4
and 10/6.
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(N)

Flow at Pine Island Bayou near Sour Lake Gage. Daily flow in cfs from the U.S. Geological Survey
website. Data from 10/5/2010 on are provisional; all prior data are approved.

Ungaged Flow. Estimates the ungaged flow between Lake B.A. Steinhagen and the Salt Water
Barrier by using a drainage area ratio and flows for the gaged portion of the watershed. The
watershed above the Salt Water Barrier (9,789 square miles) minus the portion of the watershed
above B.A. Steinhagen Reservoir (7,574 square miles) reflects 2,215 square miles of total
watershed below B.A. Steinhagen Reservoir. The gaged portion of this drainage area is the gaged
portion of the Pine Island Bayou watershed (336 square miles) plus the gaged portion of the
Village Creek watershed (860 square miles) plus the gaged portion of the main stem watershed
between the Evadale and Town gages (7,951 square miles minus 7,574 square miles, or 377
square miles). The total gaged portion of the watershed below B.A. Steinhagen is therefore 1,573
square miles (336 + 860 + 377). The ungaged portion of the watershed is 642 square miles (2,215
total — 1,573 gaged). The ratio of 642 square miles (ungaged area) to the gaged portion (1,573
square miles) is 0.41. (The drainage area of each gage is taken from the USGS website.) The
spreadsheet accordingly multiplies (Column (H) + Column (K) + Column (L)) by 0.41 to calculate
Column N.

Flow Between BA Steinhagen and Neches at the Salt Water Barrier. Computes the total flow
between Lake B.A. Steinhagen and the Salt Water Barrier by adding gaged and ungaged flow and
is equal to Column (J) + Column (K) + Column (L) + Column (M).

Estimated Natural Flow on Neches at Salt Water Barrier (O + F (Lagged 1.5 Days)). Estimates the
total natural flow in the Neches River at the Salt Water Barrier by adding the estimated natural
flow from the portion of the watershed below B.A. Steinhagen Reservoir (Column O) to estimated
natural flow above the dams (Column F) with a 1.5 day lag for the flow values from the upper
portion of the watershed (average of Column F values for 1 and 2 days prior).

WORKSHEET 2 - ADJUSTED LNVA ANALYSIS OF DIVERSIONS ASSIGNED TO WATER RIGHTS

Unless otherwise indicated, the procedures used to divide available flows among water rights and
priorities are the same as the procedures followed by the LNVA in its spreadsheet.

(A)
(B)

Date. This is the date to which the data apply.

Estimated Natural Flow in the Neches River at the Salt Water Barrier — from Worksheet 1.
Calculated by FNI as described in Worksheet 1. Data from Column Q, Worksheet 1, is copied to
Column B, Worksheet 2. The computations are described under Worksheet 1 above. The data are
different from the data used by LNVA.

LNVA Pumpage at Neches First. Actual LNVA pumping at the Neches First Lift Pump Station, as
reported by LNVA on a daily basis, in cfs.

Neches First Year to Date. Cumulative pumping by LNVA at Neches First Pump Station for the
year. This value is expressed in acre-feet. It is computed in the spreadsheet by multiplying
diversions in cfs by 1.98347 (to convert to acre-feet) and adding each day’s value to the prior
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day’s to determine a cumulative running total.

LNVA Pumpage at Neches Bl First. Actual LNVA pumping at the BI First Lift Pump Station, as
reported by LNVA on a daily basis, in cfs.

Bl First Year to Date. Cumulative pumping by LNVA at Bl First Lift Pump Station for the year. This
value is expressed in acre-feet. It is computed in the spreadsheet by multiplying diversions in cfs
by 1.98347 (to convert to acre-feet) and adding each day’s value to the prior day’s to determine a
cumulative running total.

8/12/1913 BI First Run-of-the-River Right (up to 450 cfs). Allocates LNVA's diversion at Bl First (in
cfs) to the most senior water right for that location, limited by the available flow (Column B), the
total diversion at BI First lift (Column E), the maximum allowable diversion rate at this priority,
and the maximum annual diversion at this location and priority.

Year to Date Use of 1913 BI (Ac-Ft). Cumulative pumping by LNVA at BI First Lift Pump Station at
the 1913 priority for the year. This value is expressed in acre-feet. It is computed in the
spreadsheet by multiplying diversions in cfs by 1.98347 (to convert to acre-feet) and adding each
day’s value to the prior day’s to determine a cumulative running total. It is used to assure that
diversions at the 1913 priority cease when the maximum annual diversion at that priority is
reached.

11/8/1913 Neches First Run-of-the-River Right (up to 588 cfs). Allocates LNVA’s diversion at
Neches First (in cfs) to the most senior water right for that location, limited by the available flow
less flow allocated to BI First 1913 (Column B — Column G), the total diversion at Neches First lift
(Column C), the maximum allowable diversion rate at this priority, and the maximum annual
diversion at this location and priority.

Year to Date Use of 1913 Neches (Ac-Ft). Cumulative pumping by LNVA at Neches First Lift Pump
Station at the 1913 priority for the year. This value is expressed in acre-feet. It is computed in the
spreadsheet by multiplying diversions in cfs by 1.98347 (to convert to acre-feet) and adding each
day’s value to the prior day’s to determine a cumulative running total. It is used to assure that
diversions at the 1913 priority cease when the maximum annual diversion at that priority is
reached.

Beaumont Diversion from Neches (cfs). Actual diversion by the City of Beaumont, expressed in
cfs. Data for diversions in mgd were provided by the City of Beaumont by email from Karen
Warren to Tom Gooch, FNI, dated 14 November 2011. The original data are included in
Worksheet 5 as Column B. This column was on in LNVA’s computations.

4/15/1915 City of Beaumont Right Diversion. The portion of Beaumont’s diversion that can be
made with available water at a 1915 priority. It is limited to the lesser of actual diversions;
available flow less diversions by LNVA under their 1913 rights (The lesser of Column K and
Column B — Column G — Column 1); the maximum allowable diversion rate at this priority; and the
maximum annual diversion at this priority. In their computations, LNVA used an assumed 50 cfs
diversion by LNVA rather than actual diversions (which were always less than 50 cfs) in this
column.
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Year to Date Use of 1915 Beaumont (Ac-Ft) (Acre-feet). Cumulative pumping by Beaumont at
Neches First Lift Pump Station at the 1913 priority for the year. This value is expressed in acre-
feet. It is computed in the spreadsheet by multiplying cumulative diversions in cfs by 1.98347 (to
convert to acre-feet). It is used to assure that diversions at the 1915 priority cease when the
maximum annual diversion at that priority is reached.

12/31/1924 BI First Right. These are diversions by LNVA at the BI First Lift Pump Station that are
allocated to LNVA's 1924 water right. They are limited by the difference between total diversions
at BI First Lift (Column E) and diversions allocated to the 1913 priority (Column G), the difference
between total available flow (Column B) and flows allocated to prior water rights (Columns G, |,
and L), the 30 cfs diversion rate available under this right, and the total annual amount available
under this right. There is a slight difference from the LNVA spreadsheet in this column. Rather
than limiting diversions to (Column B — Column G — Column | — Column L), LNVA limited diversions
to (Column B — Column G — Column 1). This difference (correcting what appears to be a minor
miscalculation by LNVA) does not significantly affect the results.

12/31/1924 Neches First Right. These are diversions by LNVA at the Neches First Lift Pump
Station that are allocated LNVA’s 1924 water right. They are limited by the difference between
total diversions at BI First Lift (Column C) and diversions allocated to the 1913 priority (Column 1),
the difference between total available flow (Column B) and flows allocated to prior water rights
(Columns G, |, L, and N), the 45 cfs diversion rate available under this right, and the total annual
amount available under this right.

Total of 1924 Bl and Neches First Lift Year to Date Diversions. Cumulative pumping by LNVA at BI
and Neches First Lift Pump Stations at the 1924 priority for the year. This value is expressed in
acre-feet. It is computed in the spreadsheet by multiplying 1924 priority diversions in cfs at both
pump stations by 1.98347 (to convert to acre-feet) and adding each day’s value to the prior day’s
to determine a cumulative running total. It is used to assure that diversions at the 1924 priority
cease when the maximum annual diversion at that priority is reached.

1/8/1925 City of Beaumont Right Diversion. The portion of Beaumont’s diversion that can be
made with available water at a 1925 priority. It is limited to the lesser of actual diversions less
diversions at the 1915 priority (Column K — Column L); available flow less diversions by LNVA
under their 1913 and 1924 rights and by Beaumont at its 1915 right (Column B — Column G —
Column | = Column L — Column N — Column O); and the maximum allowable diversion rate less
diversions at the 1915 priority.

Diversions by Beaumont in Excess of Available Flow. This is equal to Column K — Column L —
Column Q. These diversions could be taken from channel storage or, as LNVA points out, could
come from LNVA's releases from upstream reservoirs.

11/12/1963 Actual Diversions of Water from Storage. The amount of water LNVA diverts from
releases of stored water on the day in question. It is equal to LNVA’s total diversions (Column C +
Column E) less the diversions allocated to run-of-the-river water rights (Column G + Column | +
Column N + Column 0).

Total Year to Date Diversions from Storage. Cumulative diversions by LNVA of water released
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from reservoir storage for the year. This value is expressed in acre-feet. It is computed in the
spreadsheet by multiplying diversions of water released from storage (Column S) in cfs by
1.98347 (to convert to acre-feet) and adding each day’s value to the prior day’s to determine a
cumulative running total. It is used to assure that diversions of water released from storage do
not exceed the maximum annual amount.

11/12/1963 — Called Releases of Water from Storage. The amount of water that was released
from storage in upstream reservoirs for the day. This was provided by LNVA.

Total Year to Date Diversions from Storage. Cumulative water released from reservoir storage for
the year. This value is expressed in acre-feet. It is computed in the spreadsheet by multiplying
water released from storage (Column U) in cfs by 1.98347 (to convert to acre-feet) and adding
each day’s value to the prior day’s to determine a cumulative running total. It is used to assure
that water released from storage does not exceed the maximum annual amount.
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Water User Group (WUG) Needs/Surplus

REGION I WUG (NEEDS)/SURPLUS (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 2060 2070
ANDERSON COUNTY
NECHES BASIN
BRUSHY CREEK WSC 147 150 155 158 158 158
FRANKSTON 149 142 140 136 130 124
PALESTINE 0 0 0 0 0 0
WALSTON SPRINGS WSC 8 11 16 22 23 23
COUNTY-OTHER 48 48 48 48 48 48
MANUFACTURING 0 0 0 0 0 0
MINING 0 0 0 0 0 0
STEAM ELECTRIC POWER (11,306) (13,218) (15,549) (18,390) (21,853) (25,968)
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 263 263 263 263 263 263
TRINITY BASIN
BRUSHY CREEK WSC 293 295 298 300 301 301
ELKHART 179 177 178 181 182 182
FOUR PINES WSC 213 213 218 222 223 224
PALESTINE 0 0 0 0 0 0
THE CONSOLIDATED WSC 167 169 172 174 173 171
WALSTON SPRINGS WSC 0 0 0 0 0 0
COUNTY-OTHER 260 260 260 260 260 260
MANUFACTURING 0 0 0 0 0 0
MINING 53 33 29 50 72 89
LIVESTOCK 21 21 21 21 21 21
IRRIGATION 1,104 1,104 1,104 1,104 1,104 1,104
ANGELINA COUNTY
NECHES BASIN
ANGELINA WSC 272 272 268 258 248 239
BURKE 0 0 0 0 0 0
CENTRAL WCID OF ANGELINA COUNTY 397 382 355 330 308 288
DIBOLL 2,042 2,024 2,007 1,976 1,948 1,922
FOUR WAY SUD 726 707 689 670 650 631
HUDSON 254 245 236 224 209 216
HUDSON WSC 750 722 698 676 657 639
HUNTINGTON 826 821 816 810 800 792
LUFKIN 0 0 0 0 0 0
REDLAND WSC 577 579 570 561 553 546
ZAVALLA 0 0 0 0 0 0
COUNTY-OTHER 397 359 313 224 144 69
MANUFACTURING (10,722) (12,009) (13,313) (14,470) (15,705) (17,037)
MINING (473) (572) (397) (299) (224) (167)
STEAM ELECTRIC POWER 15,802 15,802 15,802 15,802 15,802 15,802
LIVESTOCK 89 89 89 89 89 89
IRRIGATION 331 331 331 331 331 331
CHEROKEE COUNTY
NECHES BASIN
ALTO 259 242 224 200 173 142
ALTO RURAL WSC 98 58 2 (66) (137) (215)
BULLARD 15 13 11 9 7 6
CRAFT-TURNEY WSC 0 0 0 0 0 0
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Water User Group (WUG) Needs/Surplus

REGION | WUG (NEEDS)/SURPLUS (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 2060 2070
CHEROKEE COUNTY
NECHES BASIN
JACKSONVILLE 0 0 0 0 0 0
NEW SUMMERFIELD 97 87 76 61 44 25
NORTH CHEROKEE WSC 0 0 0 0 0 0
RUSK 383 314 241 143 31
RUSK RURAL WSC 192 174 155 124 87 45
SOUTHERN UTILITIES COMPANY 0 0 0 0 0 0
TROUP 0 0 0 0 0 0
WELLS 243 234 225 212 197 181
WRIGHT CITY WSC 33 29 24 18 11 0
COUNTY-OTHER 675 625 571 495 404 304
MANUFACTURING 11 11 11 11 11 11
MINING (238) (247) (210) (147) (84) (40)
STEAM ELECTRIC POWER 3,210 2,907 2,538 2,088 1,540 1,165
LIVESTOCK 132 132 132 132 132 132
IRRIGATION 81 76 72 68 65 65
HARDIN COUNTY
NECHES BASIN
KOUNTZE 786 795 803 807 807 807
LUMBERTON 0 0 0 0 0 0
LUMBERTON MUD 3,601 3,392 3,246 3,130 3,021 2,937
NORTH HARDIN WSC 1,362 1,345 1,320 1,301 1,287 1,276
SILSBEE 724 736 748 753 748 742
SOUR LAKE 654 649 645 642 637 633
WEST HARDIN WSC 502 498 495 491 488 485
COUNTY-OTHER 11 11 11 11 11 11
MANUFACTURING 6 6 6 6 6 6
MINING 0 0 0 0 0
LIVESTOCK 63 63 63 63 63 63
IRRIGATION 0 0 0 0 0 0
TRINITY BASIN
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE 0 0 0 0 0 0
COMPANY
WEST HARDIN WSC 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
HENDERSON COUNTY
NECHES BASIN
ATHENS @ ®) @ @ a7 (33)
BERRYVILLE 0 0 0 0 0 0
BETHEL-ASH WSC 334 283 245 201 161 125
BROWNSBORO 0 0 0 0 0 0
BRUSHY CREEK WSC 0 0 0 0 0 0
CHANDLER 269 154 57 @7 (196) (312)
FRANKSTON 6 8 9 11 13 15
MURCHISON 0 0 0 0 0 0
R-P-M WSC 3) 7 (26) (39) (52) (63)
VIRGINIA HILL WSC 104 87 72 50 27 0
COUNTY-OTHER 540 540 540 540 540 540
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Water User Group (WUG) Needs/Surplus

REGION | WUG (NEEDS)/SURPLUS (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 2060 2070
HENDERSON COUNTY
NECHES BASIN
MANUFACTURING 24 16 8 1 1 1
MINING 42 33 42 60 79 91
LIVESTOCK 1,612 1,539 1,481 1,406 1,016 765
IRRIGATION 388 372 366 362 310 278
HOUSTON COUNTY
NECHES BASIN
GRAPELAND 202 203 207 208 209 208
THE CONSOLIDATED WSC 561 570 579 583 580 577
COUNTY-OTHER 12 15 16 16 16 16
MANUFACTURING 12 10 9 8 7 6
MINING 0 0 0 0 0 0
LIVESTOCK 608 566 521 472 419 351
IRRIGATION 6 (22) (51) (84) (121) (170)
TRINITY BASIN
CROCKETT 727 742 755 757 743 725
GRAPELAND 311 314 315 317 316 316
LOVELADY 105 105 107 108 109 108
THE CONSOLIDATED WSC 800 826 850 861 855 847
COUNTY-OTHER 179 182 181 181 181 180
MANUFACTURING 24 25 26 26 27 27
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION (756) (974) (1,213) (1,478) (1,770) (2,169)
JASPER COUNTY
NECHES BASIN
JASPER 3,001 3,001 3,114 3,130 3,133 3,133
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 352 (3,049) (6,021) (8,250) (8,335) (8,420)
MINING 0 0 0 0 0 0
LIVESTOCK 217 217 217 217 217 217
IRRIGATION 58 58 58 58 58 58
SABINE BASIN
JASPER COUNTY WCID #1 849 861 866 866 866 866
KIRBYVILLE 182 183 189 194 194 194
MAURICEVILLE SUD 43 43 41 39 38 38
COUNTY-OTHER 192 233 310 353 362 362
MANUFACTURING 4 3 1 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 217 217 217 217 217 217
IRRIGATION 33 33 33 33 33 33
JEFFERSON COUNTY
NECHES BASIN
BEAUMONT 0 0 (169) (759) (1,488) (2,331)
BEVIL OAKS 0 0 0 0 0 0
CHINA 0 0 0 0 0 0
GROVES 0 0 0 0 0 0
JEFFERSON COUNTY WCID #10 0 0 0 0 0 0
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Water User Group (WUG) Needs/Surplus

REGION | WUG (NEEDS)/SURPLUS (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 2060 2070
JEFFERSON COUNTY
NECHES BASIN
MEEKER MUD 20 17 13 6 3 0
NEDERLAND 0 0 0 0 0 0
NOME 0 0 0 0 0 0
PORT ARTHUR 0 0 0 0 0
PORT NECHES 0 0 0 0 0 0
COUNTY-OTHER 18 18 15 (22) (57) (89)
MANUFACTURING (93,772) (135,897) (141,948) (148,018) (154,093) (160,406)
MINING 0 0 0 0 0 0
STEAM ELECTRIC POWER (13,426) (15,696) (18,464) (21,838) (25,951) (30,839)
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 3,253 2,608 2,166 2,009 2,172 2,422
NECHES-TRINITY BASIN
BEAUMONT 0 0 (331) (1,486) (2,914) (4,565)
CHINA 0 0 0 0 0 0
GROVES 0 0 0 0 0 0
JEFFERSON COUNTY WCID #10 0 0 0 0 0 0
MEEKER MUD 61 50 38 19 8 0
NEDERLAND 0 0 0 0 0 0
NOME 0 0 0 0 0 0
PORT ARTHUR 0 0 0 0 0 0
PORT NECHES 0 0 0 0 0 0
WEST JEFFERSON COUNTY MWD 0 0 0 0 0 0
COUNTY-OTHER 359 414 412 (658) (1,867) (3,207)
MANUFACTURING (86,689) (125,576) (131,158) (136,761) (142,368) (148,197)
MINING 0 0 0 0 0 0
LIVESTOCK 63 63 63 63 63 63
IRRIGATION 43,228 34,660 28,777 26,689 28,867 32,178
NACOGDOCHES COUNTY
NECHES BASIN
APPLEBY WSC 285 222 157 82 0 0
CUSHING 105 94 82 69 53 37
D&M WSC 289 200 108 4 (112) (234)
GARRISON 340 318 296 270 241 211
LILLY GROVE SUD 332 292 250 202 148 90
MELROSE WSC 304 259 213 158 95 28
NACOGDOCHES 0 0 0 0 0 0
SWIFT WSC 238 201 163 116 63 6
WODEN WSC 440 414 386 352 312 269
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 10,000 10,000 10,000 10,000 10,000 10,000
MINING (5,475) (2,975) (118) 226 567 818
STEAM ELECTRIC POWER 369 (799) (2,224) (3,961) (6,078) (8,594)
LIVESTOCK (1,644) (1,837) (2,061) (2,320) (2,617) (3,059)
IRRIGATION 109 109 109 109 109 109
NEWTON COUNTY
SABINE BASIN
MAURICEVILLE SUD 40 38 37 35 35 34
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Water User Group (WUG) Needs/Surplus

REGION | WUG (NEEDS)/SURPLUS (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 2060 2070
NEWTON COUNTY
SABINE BASIN
NEWTON 40 49 57 62 63 63
SOUTH NEWTON WSC 144 144 144 144 144 144
COUNTY-OTHER 456 500 538 547 550 550
MANUFACTURING 0 0 0 0 0 0
MINING (115) (59) 35 105 168 207
STEAM ELECTRIC POWER (690) (3,080) (5,994) (9,545) (13,875) (19,021)
LIVESTOCK 138 138 138 138 138 138
IRRIGATION 5 5 5 5 5 5
ORANGE COUNTY
NECHES BASIN
BRIDGE CITY 10 11 13 12 11 10
MAURICEVILLE SUD 71 71 69 68 68 68
ORANGEFIELD WSC 0 0 0 0 0 0
PORT ARTHUR 0 0 0 0 0 0
ROSE CITY 498 497 497 495 494 493
VIDOR 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 (89) (208) (314) (433) (561)
MINING 10 8 8 8 5 0
STEAM ELECTRIC POWER 825 (14) (1,038) (2,286) (3,807) (4,846)
LIVESTOCK 102 102 102 102 102 102
IRRIGATION (932) (996) (1,039) (1,054) (1,038) (1,014)
NECHES-TRINITY BASIN
BRIDGE CITY 4 5 7 6 5
COUNTY-OTHER 0 0 0 0 0
SABINE BASIN
BRIDGE CITY 0 9 18 13 7 2
MAURICEVILLE SUD 838 838 823 815 806 800
ORANGE 0 0 0 0 0 0
ORANGEFIELD WSC 0 0 0 0 0 0
PINEHURST 0 0 0 0 0 0
SOUTH NEWTON WSC 0 0 0 0 0 0
VIDOR 0 0 0 0 0 0
WEST ORANGE 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING (2,532) (8,390) (14,231) (19,416) (25,247) (31,550)
MINING 8 5 6 5 3 0
LIVESTOCK 16 16 16 16 16 16
IRRIGATION (1,500) (1,689) (1,819) (1,366) (1,817) (1,744)
PANOLA COUNTY
CYPRESS BASIN
COUNTY-OTHER 1 0 0 0 0 0
MINING 2 2 2 2 4 4
LIVESTOCK 15 15 15 15 15 15
SABINE BASIN
BECKVILLE 448 437 431 425 419 414
CARTHAGE 0 0 0 0 0 0
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Water User Group (WUG) Needs/Surplus

REGION | WUG (NEEDS)/SURPLUS (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 2060 2070
PANOLA COUNTY
SABINE BASIN
GILL wWSC 74 75 7 76 75 74
TATUM 0 0 0 0 0 0
COUNTY-OTHER 179 165 171 155 125 98
MANUFACTURING (134) (156) (176) (194) (230) (309)
MINING 3,317 3,639 4,263 4,576 5,833 5,706
LIVESTOCK 175 175 175 175 175 175
IRRIGATION 510 510 510 510 510 510
POLK COUNTY
NECHES BASIN
CORRIGAN 67 51 39 23 11 0
COUNTY-OTHER 0 0 0 0 0
MANUFACTURING 9 9 9 9 9
MINING 63 89 114 140 166 177
LIVESTOCK 277 277 277 277 277 277
IRRIGATION 341 341 341 341 341 341
RUSK COUNTY
NECHES BASIN
HENDERSON 2,682 2,371 2,062 1,710 1,325 922
NEW LONDON 118 98 76 52 27 0
OVERTON 39 34 28 22 15
WRIGHT CITY WSC 27 22 18 12 6
COUNTY-OTHER 753 647 534 379 195
MANUFACTURING 31 31 31 31 31 31
MINING (1,075) (1,814) (1,742) (1,666) (1,603) (1,598)
LIVESTOCK 289 280 267 255 242 242
IRRIGATION 245 245 245 245 245 245
SABINE BASIN
CHALK HILL SUD 720 700 679 650 615 579
CROSS ROADS SUD 407 395 383 363 336 309
EASTON 0 0 0 0 0 0
ELDERVILLE WSC 73 61 48 34 18 1
HENDERSON 447 394 340 278 212 142
KILGORE 148 422 356 277 182 78
NEW LONDON 95 7 61 42 21 0
OVERTON 79 33 (12) (65) (123) (184)
TATUM 118 87 59 28 0 2
WEST GREGG SUD 10 10 9 7 5 3
COUNTY-OTHER 689 614 535 426 297 159
MANUFACTURING 1 1 1 1 1 1
MINING 0 (278) (213) (143) (83) (79)
STEAM ELECTRIC POWER 16,743 12,099 6,439 (462) (8,873) (18,868)
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 253 253 253 253 253 253
SABINE COUNTY
NECHES BASIN
GMWSC 4 3 3 3 3 3
PINELAND 5 10 13 14 14 14
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Water User Group (WUG) Needs/Surplus

REGION | WUG (NEEDS)/SURPLUS (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 2060 2070
SABINE COUNTY
NECHES BASIN
COUNTY-OTHER 214 214 215 215 215 215
MANUFACTURING 380 311 241 179 123 62
MINING 124 145 171 196 222 240
LIVESTOCK 57 48 37 25 11 11
SABINE BASIN
GMWSC 0 0 0 0 0 0
HEMPHILL 437 441 445 448 448 448
COUNTY-OTHER 398 408 413 414 414 414
MINING 654 768 904 1,036 1,168 1,262
LIVESTOCK 516 467 410 344 273 273
SAN AUGUSTINE COUNTY
NECHES BASIN
SAN AUGUSTINE 0 9 17 18 19 19
COUNTY-OTHER 417 442 462 472 475 475
MANUFACTURING 9 8 7 6 5 4
MINING (2,102) (1,102) 419 718 1,014 1,236
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
SABINE BASIN
GMWwWSC 28 28 28 28 28 28
COUNTY-OTHER 81 82 82 82 82 82
MINING 0 0 0 0 0 0
LIVESTOCK 18 18 18 18 18 18
IRRIGATION 0 0 0 0 0 0
SHELBY COUNTY
NECHES BASIN
TIMPSON 0 0 0 0 0 0
COUNTY-OTHER 188 183 177 171 163 155
MINING 12 24 64 209 72 178
LIVESTOCK (564) (756) (991) (1,276) (1,625) (1,625)
IRRIGATION 9 9 9 9 9 9
SABINE BASIN
CENTER 8 8 8 8 8 7
JOAQUIN 46 46 46 46 46 46
TENAHA 215 204 194 183 171 159
TIMPSON 386 379 372 365 356 347
COUNTY-OTHER 117 110 103 93 82 72
MANUFACTURING 311 323 334 344 357 370
MINING 30 63 165 536 186 460
LIVESTOCK (803) (1,619) (2,611) (3,823) (5,299) (5,299)
IRRIGATION 63 63 63 63 63 63
SMITH COUNTY
NECHES BASIN
ARP 0 0 0 0 0 0
BULLARD (51) (223) (397) (587) (783) (985)
CRYSTAL SYSTEMS INC (12) (105) (219) (356) (510) (642)
DEAN WSC 0 0 0 0 0 0
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Water User Group (WUG) Needs/Surplus

REGION | WUG (NEEDS)/SURPLUS (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 2060 2070
SMITH COUNTY
NECHES BASIN
JACKSON WSC 0 0 0 0 0 0
LINDALE (52) (180) (310) (451) (596) (746)
LINDALE RURAL WSC 0 0 0 0 0 0
NEW CHAPEL HILL 0 0 0 0 0 0
NOONDAY 0 0 0 0 0 0
OVERTON 0 0 0 0 0 0
R-P-M WSC o) (6) (10) (15) (19) (23)
SOUTHERN UTILITIES COMPANY 0 0 0 0 0 0
TROUP 0 0 0 0 0 0
TYLER 0 0 0 0 0 0
WALNUT GROVE WSC 917 773 622 449 264 71
WHITEHOUSE 0 0 0 0 0 0
WRIGHT CITY WSC 130 108 84 55 22 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING (1,464) (1,655) (1,838) (1,993) (2,206) (2,437)
MINING (108) (113) (114) (83) (54) (32)
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
TRINITY COUNTY
NECHES BASIN
GROVETON 254 252 254 257 254 255
COUNTY-OTHER 765 762 761 767 756 746
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION (330) (330) (330) (330) (330) (330)
TYLER COUNTY
NECHES BASIN
COLMESNEIL 207 209 212 213 213 213
IVANHOE 125 127 129 130 130 130
IVANHOE NORTH 155 157 158 159 159 159
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE 0 0 0 0 0 0
COMPANY
TYLER COUNTY WSC 390 412 433 445 447 447
WOODVILLE 5,013 5,021 5,031 5,037 5,038 5,038
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 7 39 87 134 182 208
STEAM ELECTRIC POWER 0 0 0 0 0 0
LIVESTOCK 26 26 26 26 26 26
IRRIGATION 7 7 7 7 7 7
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WWP (NEEDS)/SURPLUS
WWP (NEEDS)/SURPLUS (ACRE-FEET PER YEAR)
WHOLESALE WATER PROVIDER 2020 2030 2040 2050 2060 2070
ANGELINA NECHES RIVER AUTHORITY (68,492) (72,629) (73,386) (73,032) (72,831) (128,775)
ANGELINA NACOGDOCHES WCID #1 7,077 6,250 (2,866) (3,692) (4,519) (5,305)
ATHENS MUNICIPAL WATER AUTHORITY 1,283 920 599 170 (2,597) (5,986)
CITY OF BEAUMONT 0 0 (578) (2,570) (4,994) (7,754)
CITY OF CARTHAGE 2,839 2,799 2,767 2,730 2,653 2,570
CITY OF CENTER 756 511 278 55 (196) (450)
HOUSTON COUNTY WCID #1 (1,813) (1,843) (2.122) (2,147) (2,429) (2,463)
CITY OF JACKSONVILLE 2,915 2,635 2,344 1,947 1,475 955
LOWER NECHES VALLEY AUTHORITY 642,968 514,337 498,421 482,660 466,462 449,560
CITY OF LUFKIN 8,894 8,307 7,757 7,213 6,627 6,035
CITY OF NACOGDOCHES 13,415 12,163 10,898 9,562 8,066 6,510
PANOLA COUNTY FRESH WATER SUPPLY DISTRICT 4,201 3,648 3,546 3,425 3,226 2,464
CITY OF PORT ARTHUR 0 0 0 0 0 0
SABINE RIVER AUTHORITY 642,875 624,319 346,838 124,727 86,754 9,196
CITY OF TYLER 12,394 10,178 7,861 5,238 2,204 (1,014)
UPPER NECHES RIVER MUNICIPAL WATER AUTHORITY (4,831) (6,849) (8,869) (10,892) (60,169) (62,190)
TOTAL WWP NEEDS/SURPLUS 1,264,481 1,104,746 793,488 545,394 429,732 263,353
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Appendix 4-B

Second-Tier Identified Water Need DB17 Report

This appendix will include a copy of the Second-Tier Identified Water Need data from
the TWDB Data Web Interface known as the DB17. The summary will be divided by Wholesale
Water Provider and Wholesale Water Provider, county, and river basin after implementation of
conservation and direct reuse water management strategies. The TWDB will make this DB17
report available to RWPGs after submittal of the 2016 Initially Prepared Plan.
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Water User Group (WUG) Second-Tier Identified Water Need

REGION |

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

2020

2030

2040

2050

2060

2070

ANDERSON COUNTY
NECHES BASIN

BRUSHY CREEK WSC

FRANKSTON

PALESTINE

WALSTON SPRINGS WSC

COUNTY-OTHER

MANUFACTURING

MINING

o|j|o|j|o|o|o|Oo| O

o|lo|o|o|o|o| o

o|o|o|o|o|o| o

o|lo|o|o|o|o| o

o|lo|o|o|o|o | o

o|lo|o|o|o|Oo | o

STEAM ELECTRIC POWER

11,306

13,218

15,549

18,390

21,853

25,968

LIVESTOCK

0

0

0

0

IRRIGATION

0

0

0

0

TRINITY BASIN

BRUSHY CREEK WSC

ELKHART

FOUR PINES WSC

PALESTINE

THE CONSOLIDATED WSC

WALSTON SPRINGS WSC

COUNTY-OTHER

MANUFACTURING

MINING

LIVESTOCK

IRRIGATION

(=B lel ol ol ol Holl Hol Rol =2 E=2 =]

o|lo|lo|o|o|o|o|lo|o|oOo | O

o|lo|lo|o|o|o|lo|o|o|oOo ]| O

o|lo|lo|o|o|o|o|lo|o|Oo ]| O

o|lo|lo|o|lo|o|o|o|o|Oo ]| O

o|lo|lo|o|lo|o|lo|lo|o|Oo ]| O

ANGELINA COUNTY
NECHES BASIN

ANGELINA WSC

BURKE

CENTRAL WCID OF ANGELINA COUNTY

DIBOLL

FOUR WAY SUD

HUDSON

HUDSON WSC

HUNTINGTON

LUFKIN

REDLAND WSC

ZAVALLA

COUNTY-OTHER

oO|oO|o|OoO|OoO|o|o|o|o|o|o|o©

oO|o|o|o|oO|o|o|o|o|o|o|o

oO|oO|oO|o|oO|o|o|o|o|o|o|o©

oO|oO|oO|oO|O|o|o|o|o|o|o|o

oO|o|o|oO|oO|o|o|o|o|o|o|o

oO|oO|OoO|o|o|o|o|o|o|o|o|o

MANUFACTURING

10,722

12,009

13,313

14,470

15,705

17,037

MINING

473

572

397

299

224

167

STEAM ELECTRIC POWER

0

0

0

0

LIVESTOCK

0

0

0

0

IRRIGATION

0

0

0

0

CHEROKEE COUNTY
NECHES BASIN

ALTO

ALTO RURAL WSC

204

BULLARD

CRAFT-TURNEY WSC

JACKSONVILLE

o|lo|j|o|o | o

o|lo|o|Oo | o

o|lo|o|o | o
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Water User Group (WUG) Second-Tier Identified Water Need

REGION | WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)
2020 2030 2070
CHEROKEE COUNTY
NECHES BASIN
NEW SUMMERFIELD 0 0 0 0 0 0
NORTH CHEROKEE WSC 0 0 0 0 0 0
RUSK 0 0 0 0 0 0
RUSK RURAL WSC 0 0 0 0 0 0
SOUTHERN UTILITIES COMPANY 0 0 0 0 0 0
TROUP 0 0 0 0 0 0
WELLS 0 0 0 0 0 0
WRIGHT CITY WSC 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 238 247 210 147 84 40
STEAM ELECTRIC POWER 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0
HARDIN COUNTY
NECHES BASIN
KOUNTZE 0 0 0 0 0 0
LUMBERTON 0 0 0 0 0 0
LUMBERTON MUD 0 0 0 0 0 0
NORTH HARDIN WSC 0 0 0 0 0 0
SILSBEE 0 0 0 0 0 0
SOUR LAKE 0 0 0 0 0 0
WEST HARDIN WSC 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
TRINITY BASIN
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE 0 0 0 0 0 0
COMPANY
WEST HARDIN WSC 0 0 0 0
COUNTY-OTHER 0 0 0 0
LIVESTOCK 0 0 0 0
HENDERSON COUNTY
NECHES BASIN
ATHENS 1 2 0 0 14 29
BERRYVILLE 0 0 0 0 0
BETHEL-ASH WSC 0 0 0 0 0
BROWNSBORO 0 0 0 0 0
BRUSHY CREEK WSC 0 0 0 0 0
CHANDLER 0 0 0 61 166 276
FRANKSTON 0 0 0 0 0 0
MURCHISON 0 0 0 0 0 0
R-P-M WSC 3 17 26 39 52 63
VIRGINIA HILL WSC 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
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Water User Group (WUG) Second-Tier Identified Water Need

REGION |

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

2020

| 2030 [ 2040 | 2050 | 2060

2070

HENDERSON COUNTY

NECHES BASIN

LIVESTOCK

IRRIGATION

HOUSTON COUNTY

NECHES BASIN

GRAPELAND

THE CONSOLIDATED WSC

COUNTY-OTHER

MANUFACTURING

MINING

LIVESTOCK

o|lo|lo|o|o| o
o|lo|lo|lo|o| o
o|lo|lo|o|o| o

o|lo|lo|o|o| o

o|lo|lo|o|o| o

IRRIGATION

(=B lel ol ol Holl Holl N

121

170

TRINITY BASIN

CROCKETT

GRAPELAND

LOVELADY

THE CONSOLIDATED WSC

COUNTY-OTHER

MANUFACTURING

MINING

LIVESTOCK

o} Holl ol Noll Noll HNol =l R o]
o|o|o|o|o|o|o| o
o|o|o|o|o|o|o| o
o|lo|o|o|o|o|o|o

o|o|o|o|o|o|o| o

o|lo|o|o|o|o|o| o

IRRIGATION

756 974

1,213 1,478

1,770

2,169

JASPER COUNTY

NECHES BASIN

JASPER

COUNTY-OTHER

MANUFACTURING

MINING

LIVESTOCK

IRRIGATION

olo|lo|o|o|o
w
o
=
©

SABINE BASIN

JASPER COUNTY WCID #1

KIRBYVILLE

MAURICEVILLE SUD

COUNTY-OTHER

MANUFACTURING

MINING

LIVESTOCK

IRRIGATION

o} Hol ol Ho il No il Nol Hol Ne]
o|o|o|o|o|o|o| o
o|o|o|o|o|o|o| o
o|o|o|o|o|o|o|o

o|o|o|o|o|o|o|o

o|lo|o|o|o|o|o|o

JEFFERSON COUNTY

NECHES BASIN

BEAUMONT

BEVIL OAKS

CHINA

GROVES

JEFFERSON COUNTY WCID #10

MEEKER MUD

NEDERLAND

NOME

o|lo|lo|lo|o|o|o| o
o|lo|lo|lo|o|o|o| o
o|lo|lo|o|o|o|o| o
o|lo|lo|o|o|o|o| o

o|lo|lo|o|o|o|o| O

o|lo|lo|lo|o|o|o| o

Page 3 of 8




TWDB: WUG Second-Tier Identified Water Need Page 4 of
8

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

11/17/2015 10:30:14 AM

REGION | WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)
2020 | 2030 2040 2050 2060 2070
JEFFERSON COUNTY
NECHES BASIN
PORT ARTHUR 0 0 0 0 0
PORT NECHES 0 0 0 0 0
COUNTY-OTHER 0 0 0 22 57 89
MANUFACTURING 93,772 135,897 141,948 148,018 154,093 160,406
MINING 0 0 0 0 0 0
STEAM ELECTRIC POWER 13,426 15,696 18,464 21,838 25,951 30,839
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
NECHES-TRINITY BASIN
BEAUMONT 0 0 0 0 0 0
CHINA 0 0 0 0 0 0
GROVES 0 0 0 0 0 0
JEFFERSON COUNTY WCID #10 0 0 0 0 0 0
MEEKER MUD 0 0 0 0 0 0
NEDERLAND 0 0 0 0 0 0
NOME 0 0 0 0 0 0
PORT ARTHUR 0 0 0 0 0 0
PORT NECHES 0 0 0 0 0 0
WEST JEFFERSON COUNTY MWD 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 658 1,867 3,207
MANUFACTURING 86,689 125,576 131,158 136,761 142,368 148,197
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
NACOGDOCHES COUNTY
NECHES BASIN
APPLEBY WSC 0 0 0 0 0 0
CUSHING 0 0 0 0 0 0
D&M WSC 0 0 0 0 112 234
GARRISON 0 0 0 0 0 0
LILLY GROVE SUD 0 0 0 0 0 0
MELROSE WSC 0 0 0 0 0 0
NACOGDOCHES 0 0 0 0 0 0
SWIFT WSC 0 0 0 0 0 0
WODEN WSC 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 5,475 2,975 118 0 0 0
STEAM ELECTRIC POWER 0 799 2,224 3,961 6,078 8,594
LIVESTOCK 1,644 1,837 2,061 2,320 2,617 3,059
IRRIGATION 0 0 0 0 0 0
NEWTON COUNTY
SABINE BASIN
MAURICEVILLE SUD 0 0 0 0 0 0
NEWTON 0 0 0 0 0 0
SOUTH NEWTON WSC 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
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REGION | WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)
2020 | 2030 2040 2050 2060 2070
NEWTON COUNTY
SABINE BASIN
MINING 115 59 0 0 0 0
STEAM ELECTRIC POWER 690 3,080 5,994 9,545 13,875 19,021
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
ORANGE COUNTY
NECHES BASIN
BRIDGE CITY 0 0 0 0 0 0
MAURICEVILLE SUD 0 0 0 0 0 0
ORANGEFIELD WSC 0 0 0 0 0 0
PORT ARTHUR 0 0 0 0 0 0
ROSE CITY 0 0 0 0 0 0
VIDOR 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 89 208 314 433 561
MINING 0 0 0 0 0 0
STEAM ELECTRIC POWER 0 14 1,038 2,286 3,807 4,846
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 932 996 1,039 1,054 1,038 1,014
NECHES-TRINITY BASIN
BRIDGE CITY 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
SABINE BASIN
BRIDGE CITY 0 0 0 0 0 0
MAURICEVILLE SUD 0 0 0 0 0 0
ORANGE 0 0 0 0 0 0
ORANGEFIELD WSC 0 0 0 0 0 0
PINEHURST 0 0 0 0 0 0
SOUTH NEWTON WSC 0 0 0 0 0 0
VIDOR 0 0 0 0 0 0
WEST ORANGE 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 2,532 8,390 14,231 19,416 25,247 31,550
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 1,500 1,689 1,819 1,866 1,817 1,744
PANOLA COUNTY
CYPRESS BASIN
COUNTY-OTHER 0 0 0 0
MINING 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
SABINE BASIN
BECKVILLE 0 0 0 0 0 0
CARTHAGE 0 0 0 0 0 0
GILL WSC 0 0 0 0 0 0
TATUM 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 134 156 176 194 230 309
MINING 0 0 0 0 0 0
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Water User Group (WUG) Second-Tier Identified Water Need

REGION | WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 | 2060 2070
PANOLA COUNTY
SABINE BASIN
LIVESTOCK 0 0 0 0
IRRIGATION 0 0 0 0
POLK COUNTY
NECHES BASIN
CORRIGAN 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
RUSK COUNTY
NECHES BASIN
HENDERSON 0 0 0 0 0 0
NEW LONDON 0 0 0 0 0 0
OVERTON 0 0 0 0 0 0
WRIGHT CITY WSC 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 1,075 1,814 1,742 1,666 1,603 1,598
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
SABINE BASIN
CHALK HILL SUD 0 0 0 0 0 0
CROSS ROADS SUD 0 0 0 0 0 0
EASTON 0 0 0 0 0 0
ELDERVILLE WSC 0 0 0 0 0 0
HENDERSON 0 0 0 0 0 0
KILGORE 0 0 0 0 0 0
NEW LONDON 0 0 0 0 0 0
OVERTON 0 0 0 0 0 0
TATUM 0 0 0 0 0 0
WEST GREGG SUD 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 0 278 213 143 83 79
STEAM ELECTRIC POWER 0 0 0 462 8,873 18,868
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
SABINE COUNTY
NECHES BASIN
GMWSC 0 0 0 0 0 0
PINELAND 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
SABINE BASIN
GMWwWSC 0 0 0 0 0 0

Page 6 of 8




TWDB: WUG Second-Tier Identified Water Need Page 7 of

11/17/2015 10:30:14 AM

8
Water User Group (WUG) Second-Tier Identified Water Need
REGION | WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)
2020 2030 2070
SABINE COUNTY
SABINE BASIN
HEMPHILL 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
SAN AUGUSTINE COUNTY
NECHES BASIN
SAN AUGUSTINE 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 0 0 0 0 0 0
MINING 2,102 1,102 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
SABINE BASIN
GMWSC 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 0 0 0 0 0 0
SHELBY COUNTY
NECHES BASIN
TIMPSON 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0
MINING 0 0 0 0 0
LIVESTOCK 564 756 991 1,276 1,625 1,625
IRRIGATION 0 0 0 0 0 0
SABINE BASIN
CENTER 0 0 0 0 0 0
JOAQUIN 0 0 0 0 0 0
TENAHA 0 0 0 0 0 0
TIMPSON 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 803 1,619 2,611 3,823 5,299 5,299
IRRIGATION 0 0 0 0 0 0
SMITH COUNTY
NECHES BASIN
ARP 0 0 0 0 0 0
BULLARD 40 199 367 549 736 929
CRYSTAL SYSTEMS INC 10 102 215 351 504 634
DEAN WSC 0 0 0 0 0 0
JACKSON WSC 0 0 0 0 0 0
LINDALE 49 174 302 440 584 732
LINDALE RURAL WSC 0 0 0 0
NEW CHAPEL HILL 0 0 0 0
NOONDAY 0 0 0 0
OVERTON 0 0 0 0 0 0
R-P-M WSC 1 6 10 15 19 23
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Water User Group (WUG) Second-Tier Identified Water Need

REGION | WUG SECOND-TIER NEEDS (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 | 2060 2070
SMITH COUNTY
NECHES BASIN
SOUTHERN UTILITIES COMPANY 0 0 0 0 0 0
TROUP 0 0 0 0 0 0
TYLER 0 0 0 0 0 0
WALNUT GROVE WSC 0 0 0 0 0 0
WHITEHOUSE 0 0 0 0 0 0
WRIGHT CITY WSC 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 1,464 1,655 1,838 1,993 2,206 2,437
MINING 108 113 114 83 54 32
LIVESTOCK 0 0 0 0 0
IRRIGATION 0 0 0 0 0
TRINITY COUNTY
NECHES BASIN
GROVETON 0 0 0 0 0 0
COUNTY-OTHER 0 0 0 0 0 0
MINING 0 0 0 0 0 0
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 330 330 330 330 330 330
TYLER COUNTY
NECHES BASIN
COLMESNEIL 0 0 0 0 0 0
IVANHOE 0 0 0 0 0 0
IVANHOE NORTH 0 0 0 0 0 0
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE 0 0 0 0 0 0
COMPANY
TYLER COUNTY WSC 0 0 0 0 0 0
WOODVILLE 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

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

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

11/17/2015 10:30:02 AM

REGION I
2020 2030 2040 2050 2060 2070
MUNICIPAL 104 500 920 1,514 2,315 3,124
COUNTY-OTHER 0 0 0 680 1,924 3,296
MANUFACTURING 195,313 286,821 308,893 329,416 348,617 368,917
MINING 9,586 7,160 2,794 2,338 2,048 1,916
STEAM ELECTRIC POWER 25,422 32,807 43,269 56,482 80,437 108,136
LIVESTOCK 3,011 4,212 5,663 7,419 9,541 9,983
IRRIGATION 3,518 4,011 4,452 4,812 5,076 5,427

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

management strategies.
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2016 Water Plan
East Texas Region

Appendix 4-C

Source Water Balance DB17 Report

The following appendix includes a copy of the Source Water Balance data from
the TWDB Data Web Interface known as the DB17. The summary is divided by source,

county, basin, and salinity.
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Source Water Balance (Availability- WUG Supply)

11/17/2015 10:27:29 AM

REGION I
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
GROUNDWATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070

CARRIZO-WILCOX ANDERSON NECHES FRESH 2,564 2,504 2,517 2,564 2,589 2,601
AQUIFER

CARRIZO-WILCOX ANDERSON TRINITY FRESH 976 932 977 1,035 1,045 1,044
AQUIFER

CARRIZO-WILCOX ANGELINA NECHES FRESH 3,152 2,808 2,485 2,166 1,820 1,760
AQUIFER

CARRIZO-WILCOX CHEROKEE NECHES FRESH 4,910 4,791 4,669 4,502 4,307 3,995
AQUIFER

CARRIZO-WILCOX HENDERSON NECHES FRESH 243 282 311 279 239 195
AQUIFER

CARRIZO-WILCOX HOUSTON NECHES FRESH 522 522 522 522 522 522
AQUIFER

CARRIZO-WILCOX HOUSTON TRINITY FRESH 1,709 1,602 1,487 1,362 1,227 1,054
AQUIFER

CARRIZO-WILCOX NACOGDOCHES NECHES FRESH 11,867 11,465 11,023 10,544 9,994 9,312
AQUIFER

CARRIZO-WILCOX PANOLA CYPRESS FRESH 0 0 0 0 0 0
AQUIFER

CARRIZO-WILCOX PANOLA SABINE FRESH 3,534 3,533 3,374 3,373 3,371 3,369
AQUIFER

CARRIZO-WILCOX RUSK NECHES FRESH 5,558 5,524 5,504 5,486 5,440 5411
AQUIFER

CARRIZO-WILCOX RUSK SABINE FRESH 2,389 2,380 2,370 2,359 2,343 2,306
AQUIFER

CARRIZO-WILCOX SABINE NECHES FRESH 1,236 1,236 1,236 1,236 1,236 1,236
AQUIFER

CARRIZO-WILCOX SABINE SABINE FRESH 5113 5,113 5113 5,113 5,113 5113
AQUIFER

CARRIZO-WILCOX SAN AUGUSTINE NECHES FRESH 629 541 441 324 196 196
AQUIFER

CARRIZO-WILCOX SAN AUGUSTINE SABINE FRESH 176 167 156 144 130 130
AQUIFER

CARRIZO-WILCOX SHELBY NECHES FRESH 877 719 429 292 159 159
AQUIFER

CARRIZO-WILCOX SHELBY SABINE FRESH 5,229 5,019 4,805 4,738 4,209 3,959
AQUIFER

CARRIZO-WILCOX SMITH NECHES FRESH 6,868 6,250 5577 4,580 2,672 981
AQUIFER

CARRIZO-WILCOX TRINITY NECHES FRESH 1,114 1,114 1,114 1,114 1,114 1,114
AQUIFER

GULF COAST AQUIFER  |HARDIN NECHES FRESH 7,609 7,309 7,099 6,964 6,955 6,981
GULF COAST AQUIFER  |HARDIN TRINITY FRESH 104 103 102 102 101 101
GULF COAST AQUIFER  |JASPER NECHES FRESH 60 0 5 19 33 39
GULF COAST AQUIFER  |JASPER SABINE FRESH 26,688 26,703 26,719 26,735 26,751 26,759
GULF COAST AQUIFER  |JEFFERSON NECHES FRESH 443 426 406 365 331 293
GULF COAST AQUIFER  |JEFFERSON NECHES- FRESH 829 819 805 780 739 687

TRINITY
GULF COAST AQUIFER  |NEWTON NECHES FRESH 176 176 176 176 176 176
GULF COAST AQUIFER  |NEWTON SABINE FRESH 30,749 30,635 30,558 30,488 30,421 30,348
GULF COAST AQUIFER  |ORANGE NECHES FRESH 222 183 161 132 54 0
GULF COAST AQUIFER  |ORANGE NECHES- FRESH 162 162 162 162 162 162
TRINITY

GULF COAST AQUIFER  |ORANGE SABINE FRESH 279 232 134 40 0 0
GULF COAST AQUIFER  |POLK NECHES FRESH 10,054 9,917 9,787 9,055 8,892 8,782
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Source Water Balance (Availability- WUG Supply)

11/17/2015 10:27:29 AM

REGION |
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
GROUNDWATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070

GULF COAST AQUIFER | TYLER NECHES FRESH 32,171 32,167 32,204 32,222 32,221 32,216
OTHER AQUIFER | ANDERSON TRINITY FRESH 0 0 0 0 0 0
UNDIFFERENTIATED

OTHER AQUIFER | ANGELINA NECHES FRESH 0 0 0 0 0 0
UNDIFFERENTIATED

OTHER AQUIFER | CHEROKEE NECHES FRESH 0 0 0 0 0 0
UNDIFFERENTIATED

OTHER AQUIFER | HENDERSON NECHES FRESH 0 0 0 0 0 0
UNDIFFERENTIATED

OTHER AQUIFER | HENDERSON TRINITY FRESH 81 81 81 81 81 81
UNDIFFERENTIATED

OTHER AQUIFER | HOUSTON NECHES FRESH 196 220 244 267 201 301
UNDIFFERENTIATED

OTHER AQUIFER | HOUSTON TRINITY FRESH 518 562 605 650 694 713
UNDIFFERENTIATED

OTHER AQUIFER | NACOGDOCHES NECHES FRESH 0 0 0 0 0 0
UNDIFFERENTIATED

OTHER AQUIFER | POLK NECHES FRESH 287 287 287 287 287 287
UNDIFFERENTIATED

OTHER AQUIFER | RUSK NECHES FRESH 0 0 0 0 0 0
UNDIFFERENTIATED

OTHER AQUIFER | RUSK SABINE FRESH 0 0 0 0 0 0
UNDIFFERENTIATED

OTHER AQUIFER | SABINE SABINE FRESH 99 99 99 99 99 99
UNDIFFERENTIATED

OTHER AQUIFER | SAN AUGUSTINE  |NECHES FRESH 0 0 0 0 0 0
UNDIFFERENTIATED

OTHER AQUIFER | SMITH NECHES FRESH 687 687 687 687 687 687
UNDIFFERENTIATED

OTHER AQUIFER | TRINITY NECHES FRESH 700 700 700 700 700 700
UNDIFFERENTIATED

QUEEN CITY AQUIFER | ANDERSON NECHES FRESH 8,846 8,846 8,846 8,846 8,846 8,846
QUEEN CITY AQUIFER | ANDERSON TRINITY FRESH 8,405 8,405 8,405 8,405 8,405 8,405
QUEEN CITY AQUIFER  |ANGELINA NECHES FRESH 1,093 1,093 1,093 1,093 1,093 1,093
QUEEN CITY AQUIFER  |CHEROKEE NECHES FRESH 21,337 21,337 21,337 21,337 21,337 21,337
QUEEN CITY AQUIFER  |HENDERSON NECHES FRESH 12,103 12,103 12,103 12,103 12,103 12,103
QUEEN CITY AQUIFER  |HOUSTON NECHES FRESH 117 117 117 117 117 117
QUEEN CITY AQUIFER  |HOUSTON TRINITY FRESH 216 216 216 216 216 216
QUEEN CITY AQUIFER | NACOGDOCHES NECHES FRESH 4,697 4,697 4,697 4,697 4,697 4,697
QUEEN CITY AQUIFER  |RUSK NECHES FRESH 40 40 40 40 40 40
QUEEN CITY AQUIFER  |RUSK SABINE FRESH 18 18 18 18 18 18
QUEEN CITY AQUIFER  |SAN AUGUSTINE ~ [NECHES FRESH 7 7 7 7 7 7
QUEEN CITY AQUIFER  |SAN AUGUSTINE  [SABINE FRESH 0 0 0 0 0 0
QUEEN CITY AQUIFER  |SMITH NECHES FRESH 26,841 26,623 26,402 26,160 25,906 25,419
QUEEN CITY AQUIFER [ TRINITY NECHES FRESH 0 0 0 0 0 0
SPARTA AQUIFER ANDERSON NECHES FRESH 181 181 181 181 181 181
SPARTA AQUIFER ANDERSON TRINITY FRESH 144 144 144 144 144 144
SPARTA AQUIFER ANGELINA NECHES FRESH 501 501 501 501 501 501
SPARTA AQUIFER CHEROKEE NECHES FRESH 202 202 202 202 202 202
SPARTA AQUIFER HOUSTON NECHES FRESH 243 243 243 243 243 243
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Source Water Balance (Availability- WUG Supply)

11/17/2015 10:27:29 AM

REGION |
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
GROUNDWATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
SPARTA AQUIFER HOUSTON TRINITY FRESH 494 494 494 494 494 494
SPARTA AQUIFER NACOGDOCHES NECHES FRESH 253 253 253 253 253 253
SPARTA AQUIFER SABINE NECHES FRESH 18 18 18 18 18 18
SPARTA AQUIFER SABINE SABINE FRESH 232 232 232 232 232 232
SPARTA AQUIFER SAN AUGUSTINE | NECHES FRESH 111 111 111 111 111 111
SPARTA AQUIFER SAN AUGUSTINE  |SABINE FRESH 3 3 3 3 3 3
SPARTA AQUIFER TRINITY NECHES FRESH 313 313 313 313 313 313
YEGUA-JACKSON ANGELINA NECHES FRESH 12,024 12,013 12,005 11,995 11,603 11,593
AQUIFER
YEGUA-JACKSON HOUSTON NECHES FRESH 1,324 1,324 1,324 1,324 1,324 1,324
AQUIFER
YEGUA-JACKSON HOUSTON TRINITY FRESH 3,810 3,810 3,810 3,810 3,810 3,810
AQUIFER
YEGUA-JACKSON NACOGDOCHES NECHES FRESH 209 209 209 209 209 209
AQUIFER
YEGUA-JACKSON POLK NECHES FRESH 354 354 354 354 354 354
AQUIFER
YEGUA-JACKSON SABINE NECHES FRESH 3,017 3,017 3,017 3,017 3,017 3,017
AQUIFER
YEGUA-JACKSON SABINE SABINE FRESH 565 565 565 565 565 565
AQUIFER
YEGUA-JACKSON SAN AUGUSTINE  |NECHES FRESH 1,871 1,871 1,871 1,871 1,871 1,871
AQUIFER
YEGUA-JACKSON SAN AUGUSTINE  |SABINE FRESH 0 0 0 0 0 0
AQUIFER
YEGUA-JACKSON TRINITY NECHES FRESH 3 3 3 3 3 3
AQUIFER
GROUNDWATER TOTAL SOURCE WATER BALANCE 280,372 277,333 274,265 270,626 265,637 261,608
REGION |
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
REUSE COUNTY BASIN SALINITY | 2020 2030 2040 2050 2060 2070
DIRECT REUSE ORANGE SABINE FRESH 0 0 0 0 0 0
DIRECT REUSE | SHELBY SABINE FRESH 0 0 0 0 0 0
IRRIGATION/MANUFACT
URING
DIRECT REUSE | SABINE SABINE FRESH 0 0 0 0 0 0
MANUFACTURING
INDIRECT REUSE | JEFFERSON NECHES- FRESH 0 0 0 0 0 0
IRRIGATION TRINITY
REUSE TOTAL SOURCE WATER BALANCE 0 0 0 0 0 0
REGION I
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
ATHENS RESERVOIR NECHES FRESH 1,911 1,693 1,574 1,441 1,000 673
LAKE/RESERVOIR
BELLWOOD RESERVOIR NECHES FRESH 550 550 550 550 550 550
LAKE/RESERVOIR
CENTER RESERVOIR SABINE FRESH 1,290 1,250 1,212 1,176 1,133 1,120
LAKE/RESERVOIR
CHEROKEE RESERVOIR SABINE FRESH 8,684 8,440 8,195 7,947 7,710 7,477

LAKE/RESERVOIR
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Source Water Balance (Availability- WUG Supply)
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REGION I
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)

SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
CYPRESS LIVESTOCK PANOLA CYPRESS FRESH 0 0 0 0 0 0
LOCAL SUPPLY
HOUSTON COUNTY RESERVOIR TRINITY FRESH 3,500 3,500 3,500 3,500 3,500 3,500
LAKE/RESERVOIR
JACKSONVILLE RESERVOIR NECHES FRESH 3,068 2,872 2,668 2,390 2,060 1,695
LAKE/RESERVOIR
KURTH RESERVOIR NECHES FRESH 7,487 7,253 7,033 6,815 6,581 6,035
LAKE/RESERVOIR
LAKE RESERVOIR NECHES FRESH 4,500 4,500 4,500 4,500 4,500 4,500
NACONICHE/RESERVOIR
MARTIN RESERVOIR SABINE FRESH 0 0 0 0 0 0
LAKE/RESERVOIR
MURVAUL RESERVOIR SABINE FRESH 14,882 14,290 14,157 14,000 13,725 12,923
LAKE/RESERVOIR
NACOGDOCHES RESERVOIR NECHES FRESH 9,656 8,698 7,742 6,741 5,645 4,521
LAKE/RESERVOIR
NECHES LIVESTOCK ANDERSON NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK ANGELINA NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK CHEROKEE NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK HARDIN NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK HENDERSON NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK HOUSTON NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK JASPER NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK NACOGDOCHES NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK ORANGE NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK POLK NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK RUSK NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK SABINE NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK SAN AUGUSTINE NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK SHELBY NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK SMITH NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK TRINITY NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES LIVESTOCK TYLER NECHES FRESH 0 0 0 0 0 0
LOCAL SUPPLY
NECHES OTHER LOCAL |CHEROKEE NECHES FRESH 0 0 0 0 0 0
SUPPLY
NECHES OTHER LOCAL | JEFFERSON NECHES FRESH 0 0 0 0 0 0
SUPPLY
NECHES OTHER LOCAL |NACOGDOCHES NECHES FRESH 0 0 0 0 0 0
SUPPLY
NECHES OTHER LOCAL |POLK NECHES FRESH 0 0 0 0 0 0
SUPPLY
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Source Water Balance (Availability- WUG Supply)

11/17/2015 10:27:29 AM

REGION I
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)

SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070
NECHES OTHER LOCAL |TYLER NECHES FRESH 0 0 0 0 0 0
SUPPLY
NECHES RUN-OF-RIVER | ANDERSON NECHES FRESH 0 0 0 0 0 0
NECHES RUN-OF-RIVER | ANGELINA NECHES FRESH 74 74 74 74 74 74
NECHES RUN-OF-RIVER | CHEROKEE NECHES FRESH 0 0 0 0 0 0
NECHES RUN-OF-RIVER |HARDIN NECHES FRESH 0 0 0 0 0 0
NECHES RUN-OF-RIVER |HOUSTON NECHES FRESH 0 0 0 0 0 0
NECHES RUN-OF-RIVER | JASPER NECHES FRESH 0 0 0 0 0 0
NECHES RUN-OF-RIVER | JEFFERSON NECHES BRACKISH 752,152 752,152 752,152 752,152 752,152 752,152
NECHES RUN-OF-RIVER |NACOGDOCHES NECHES FRESH 0 0 0 0 0 0
NECHES RUN-OF-RIVER |ORANGE NECHES BRACKISH 17,310 17,310 17,310 17,310 17,310 17,310
NECHES RUN-OF-RIVER |RUSK NECHES FRESH 0 0 0 0 0 0
NECHES RUN-OF-RIVER | SABINE NECHES FRESH 0 0 0 0 0 0
NECHES RUN-OF-RIVER  |SMITH NECHES FRESH 0 0 0 0 0 0
NECHES RUN-OF-RIVER | TRINITY NECHES FRESH 0 0 0 0 0 0
NECHES RUN-OF-RIVER |TYLER NECHES FRESH 0 0 0 0 0 0
NECHES RUN-OF-RIVER | |SHELBY NECHES FRESH 1,000 1,000 1,000 1,000 1,000 1,000
ANGELINA & NECHES
RIVER AUTHORITY
NECHES RUN-OF-RIVER | |JEFFERSON NECHES FRESH 0 0 0 0 0 0
BEAUMONT
NECHES RUN-OF-RIVER | |JASPER NECHES FRESH 9,084 0 0 0 0 0
PINE ISLAND BAYOU
NECHES-TRINITY JEFFERSON NECHES- FRESH 0 0 0 0 0 0
LIVESTOCK LOCAL TRINITY
SUPPLY
NECHES-TRINITY OTHER |JEFFERSON NECHES- FRESH 1,000 1,000 1,000 1,000 1,000 1,000
LOCAL SUPPLY TRINITY
NECHES-TRINITY RUN- | JEFFERSON NECHES- FRESH 1,160 1,160 1,160 1,160 1,160 1,160
OF-RIVER TRINITY
PALESTINE RESERVOIR NECHES FRESH 189,452 186,766 184,049 181,225 178,289 175,309
LAKE/RESERVOIR
PINKSTON RESERVOIR NECHES FRESH 860 655 463 276 68 0
LAKE/RESERVOIR
RUSK CITY RESERVOIR NECHES FRESH 0 0 0 0 0 0
LAKE/RESERVOIR
SABINE LIVESTOCK JASPER SABINE FRESH 0 0 0 0 0 0
LOCAL SUPPLY
SABINE LIVESTOCK NEWTON SABINE FRESH 0 0 0 0 0 0
LOCAL SUPPLY
SABINE LIVESTOCK ORANGE SABINE FRESH 0 0 0 0 0 0
LOCAL SUPPLY
SABINE LIVESTOCK PANOLA SABINE FRESH 0 0 0 0 0 0
LOCAL SUPPLY
SABINE LIVESTOCK RUSK SABINE FRESH 0 0 0 0 0 0
LOCAL SUPPLY
SABINE LIVESTOCK SABINE SABINE FRESH 0 0 0 0 0 0
LOCAL SUPPLY
SABINE LIVESTOCK SAN AUGUSTINE SABINE FRESH 0 0 0 0 0 0
LOCAL SUPPLY
SABINE LIVESTOCK SHELBY SABINE FRESH 0 0 0 0 0 0
LOCAL SUPPLY
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REGION I
SOURCE WATER BALANCE (ACRE-FEET PER YEAR)
SURFACE WATER COUNTY BASIN SALINITY 2020 2030 2040 2050 2060 2070

SABINE OTHER LOCAL NEWTON SABINE FRESH 0 0 0 0 0 0
SUPPLY
SABINE OTHER LOCAL ORANGE SABINE FRESH 0 0 0 0 0 0
SUPPLY
SABINE OTHER LOCAL RUSK SABINE FRESH 0 0 0 0 0 0
SUPPLY
SABINE RUN-OF-RIVER |NEWTON SABINE FRESH 0 0 0 0 0 0
SABINE RUN-OF-RIVER |ORANGE SABINE FRESH 0 0 0 0 0 0
SABINE RUN-OF-RIVER |ORANGE SABINE BRACKISH 267,000 267,000 267,000 267,000 267,000 267,000
SABINE RUN-OF-RIVER  |PANOLA SABINE FRESH 0 0 0 0 0 0
SABINE RUN-OF-RIVER |RUSK SABINE FRESH 0 0 0 0 0 0
SABINE RUN-OF-RIVER | |NEWTON SABINE FRESH 70,364 70,364 70,364 70,364 70,364 70,364
SRA CANAL
SAM RAYBURN- RESERVOIR NECHES FRESH 661,066 569,519 554,181 540,411 526,638 512,023
STEINHAGEN
LAKE/RESERVOIR
SYSTEM
SAN AUGUSTINE RESERVOIR NECHES FRESH 0 0 0 0 0 0
LAKE/RESERVOIR
STRIKER RESERVOIR NECHES FRESH 7,077 6,250 5,423 4,597 3,770 2,984
LAKE/RESERVOIR
TIMPSON RESERVOIR NECHES FRESH 0 0 0 0 0 0
LAKE/RESERVOIR
TOLEDO BEND RESERVOIR SABINE FRESH 723,022 723,021 723,021 723,021 723,021 723,021
LAKE/RESERVOIR
TOLEDO BEND RESERVOIR SABINE- FRESH 0 0 0 0 0 0
LAKE/RESERVOIR | LOUISIANA
LOUISIANA PORTION
TRINITY LIVESTOCK ANDERSON TRINITY FRESH 0 0 0 0 0 0
LOCAL SUPPLY
TRINITY LIVESTOCK HOUSTON TRINITY FRESH 0 0 0 0 0 0
LOCAL SUPPLY
TRINITY RUN-OF-RIVER |ANDERSON TRINITY FRESH 0 0 0 0 0 0
TRINITY RUN-OF-RIVER |HOUSTON TRINITY FRESH 0 0 0 0 0 0
TYLER LAKE/RESERVOIR | RESERVOIR NECHES FRESH 18,571 17,791 16,974 16,045 14,988 13,875

SURFACE WATER TOTAL SOURCE WATER BALANCE 2,774,720 2,667,108 2,645,302 2,624,695 2,603,238 2,580,266

REGION I TOTAL SOURCE WATER BALANCE| 3,055,092| 2,944,441| 2,919,567 2,895,321| 2,868,875| 2,841,874




Supply vs Demand

Appendix 4-D

2016 Water Plan
East Texas Region

The following appendix includes a copy of the Water User Group (WUG)

Category summary report data from the TWDB Data Web Interface known as the DB17.

The summary presents supply, demand, and population (where applicable) for each of the

seven summary WUGs.
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Water User Group (WUG) Category Summary
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REGION | 2020 2030 2040 2050 2060 2070
MUNICIPAL
POPULATION 887,998 950,261| 1,007,610| 1,068,183| 1,129,870 1,193,676
DEMANDS (acre-feet per year) 158,273 164,784 171,262 179,762 189,621 200,182
EXISTING SUPPLIES (acre-feet per year) 199,616 204,378 208,309 212,559 217,462 222,918
NEEDS (acre-feet per year)* (121) (534) (1,476) (3,902) (6,947) (10,333)
COUNTY-OTHER
POPULATION 263,558 283,712 302,071 320,684 339,973 359,976
DEMANDS (acre-feet per year) 30,373 31,518 32,895 34,778 37,001 39,425
EXISTING SUPPLIES (acre-feet per year) 37,322 38,350 39,563 39,947 40,397 40,885
NEEDS (acre-feet per year)* 0 0 0 (680) (1,924) (3,296)
MANUFACTURING
DEMANDS (acre-feet per year) 608,667 800,989 838,639 874,546 909,373 945,886
EXISTING SUPPLIES (acre-feet per year) 424,528 524,922 540,430 555,752 571,334 587,497
NEEDS (acre-feet per year)*| (195,313)| (286,821)| (308,893)| (329,416)| (348,617)| (368,917)
MINING
DEMANDS (acre-feet per year) 27,523 24,547 18,169 15,488 12,986 12,093
EXISTING SUPPLIES (acre-feet per year) 22,329 22,235 21,684 21,151 20,679 20,853
NEEDS (acre-feet per year)* (9,586) (7,160) (2,794) (2,338) (2,048) (1,916)
STEAM ELECTRIC POWER
DEMANDS (acre-feet per year) 82,018 95,544 112,035 132,137 156,640 184,714
EXISTING SUPPLIES (acre-feet per year) 93,545 93,545 93,545 93,545 93,545 93,545
NEEDS (acre-feet per year)* (25,422) (32,807) (43,269) (56,482) (80,437)| (108,136)
LIVESTOCK
DEMANDS (acre-feet per year) 24,027 25,549 27,361 29,521 32,081 32,764
EXISTING SUPPLIES (acre-feet per year) 25,667 25,806 25,983 26,173 26,070 25,992
NEEDS (acre-feet per year)* (3,011) (4,212) (5,663) (7,419) (9,541) (9,983)
IRRIGATION
DEMANDS (acre-feet per year) 177,919 187,894 194,851 197,546 195,445 192,186
EXISTING SUPPLIES (acre-feet per year) 224,688 224,930 225,111 225,193 225,114 225,033
NEEDS (acre-feet per year)* (3,518) (4,011) (4,452) (4,812) (5,076) (5,427)
REGION TOTALS
POPULATION| 1,151,556| 1,233,973| 1,309,681| 1,388,867| 1,469,843 1,553,652
DEMANDS (acre-feet per year)| 1,108,800 1,330,825| 1,395,212 1,463,778| 1,533,147| 1,607,250
EXISTING SUPPLIES (acre-feet per year)| 1,027,695| 1,134,166| 1,154,625| 1,174,320 1,194,601| 1,216,723
NEEDS (acre-feet per year)*| (236,971)| (335,545)| (366,547)| (405,049)| (454,590)| (508,008)

*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 WUGSs with needs

in the decade are included with the Needs totals.
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Appendix 4-E

Socioeconomic Impact Analysis

A socioeconomic impact analysis of not meeting identified water needs has been
conducted by the TWDB. The following appendix includes the full report and analysis
from the TWDB.

Appendix 4-E -1 Chapter 4-Appendix E
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WUG Unmet Need data report from the TWDB Data Web Interface (DB17)
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TWDB: WUG Unmet Needs Page 1 of 1 11/17/2015 10:30:36 AM

Water User Group (WUG) Unmet Needs

REGION | WUG UNMET NEEDS (ACRE-FEET PER YEAR)
200 | 2030 | 2040 | 2050 | 2080 | 2070
ANDERSON COUNTY
NECHES BASIN
STEAM ELECTRIC POWER | 0 0 0 0 0 4,336
ANGELINA COUNTY
NECHES BASIN
MANUFACTURING | 4,722| 0 0 0 0 0
HENDERSON COUNTY
NECHES BASIN
ATHENS | 0 0 0 0 0 15
TRINITY COUNTY
NECHES BASIN
IRRIGATION | 330 330 330 330 330 330

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

Page 1 of 1




TWDB: WUG Unmet Needs Summary Page 1 of 1 11/17/2015 10:30:48 AM

Water User Group (WUG) Unmet Needs Summary

REGION I
2020 2030 2040 2050 2060 2070
MUNICIPAL 0 0 0 0 0 15
COUNTY-OTHER 0 0 0 0 0 0
MANUFACTURING 4,722 0 0 0 0 0
MINING 0 0 0 0 0 0
STEAM ELECTRIC POWER 0 0 0 0 0 4,336
LIVESTOCK 0 0 0 0 0 0
IRRIGATION 330 330 330 330 330 330

*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.

Page 1 of 1
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Executive Summary

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

Based on projected water demands and existing water supplies, the Region | planning group identified
water needs (potential shortages) that would occur within its region under a repeat of the drought of
record for six water use categories. The TWDB then estimated the socioeconomic impacts of those
needs—if they are not met—for each water use category and as an aggregate for the region.

The analysis was performed using an economic 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 during a drought of record within each of the
planning decades. For each water use category, the evaluation focused on estimating income losses and
job losses. 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
were estimated, encompassing lost consumer surplus (a welfare economics measure of consumer
wellbeing); as well as population and school enroliment losses.

It is estimated that not meeting the identified water needs in Region | would result in an annually
combined lost income impact of approximately $20.4 billion in 2020, increasing to $28.1 billion in 2070
(Table ES-1). In 2020, the region would lose approximately 92,000 jobs, and by 2070 job losses would
increase to approximately 111,000.

All impact estimates are in year 2013 dollars and were calculated using a variety of data sources and tools
including the use of a region-specific IMPLAN model, data from the TWDB annual water use estimates,
the U.S. Census Bureau, Texas Agricultural Statistics Service, and Texas Municipal League.



Table ES-1: Region | Socioeconomic Impact Summary

Regional Economic Impacts 2020
Income losses $20,408
($ millions)*

Job losses 92,203
Financial Transfer Impacts 2020
Tax losses on production and $1,779

imports ($ millions)*

Water trucking costs -

($ millions)*
Utility revenue losses $0
($ millions)*
Utility tax revenue losses $0
($ millions)*
Social Impacts 2020
Consumer surplus losses $0
($ millions)*
Population losses 16,928
School enrollment losses 3,132

2030

$24,297

102,185
2030

$1,772

$1

$0

2030

$0

18,761

3,471

2040

$23,015

93,660
2040

$1,410

$4

$0

2040

$1

17,196

3,181

2050

$24,409

98,990
2050

$1,454

$12

$0

2050

$2

18,175

3,362

2060

$26,065

105,134
2060

$1,504

$0

$20

$0

2060

$5

19,303

3,971

2070

$28,108

111,205
2070

$1,568

$0

$34

$0

2070

$9

20,417

3,777

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a

zero ($0) indicate income losses less than $500,000.



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 existing businesses and industry, 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.

Administrative rules (31 Texas Administrative Code §357.33 (c)) require that regional water planning
groups evaluate the social and economic impacts of not meeting water needs as part of the regional water
planning process, and rules direct the TWDB staff to provide technical assistance upon request. Staff of
the TWDB’s Water Use, Projections, & Planning Division designed and conducted this analysis in
support of the Region | Regional Water Planning Group.

This document summarizes the results of the analysis and discusses the methodology used to generate the
results. Section 1 summarizes the water needs calculation performed by the TWDB based on the regional
water planning group’s data. Section 2 describes the methodology for the impact assessment and
discusses approaches and assumptions specific to each water use category (i.e., irrigation, livestock,
mining, steam-electric, municipal and manufacturing). Section 3 presents the results for each water use
category with results summarized for the region as a whole. Appendix A presents details on the
socioeconomic impacts by county.

1.1 Identified Regional Water Needs (Potential Shortages)

As part of the regional water planning process, the TWDB adopted water demand projections for each
water user group (WUG) with input from the planning groups. WUGSs are composed of cities, utilities,
combined rural areas (designated as county-other), and the county-wide water use of irrigation, livestock,
manufacturing, mining and steam-electric power. The demands are then compared to the existing water
supplies of each WUG to determine potential shortages, or needs, by decade. Existing water supplies are
legally and physically accessible for immediate use in the event of drought. Projected water demands and
existing supplies are compared to identify either a surplus or a need for each WUG.

Table 1-1 summarizes the region’s identified water needs in the event of a repeat of drought of the 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 meet those needs.
This analysis assumes that no strategies are implemented, and that the identified needs correspond to
future water shortages. Note that projected water needs generally increase over time, primarily due to
anticipated population and economic growth. To provide a general sense of proportion, total projected
needs as an overall percentage of total demand by water use category are presented in aggregate in Table
1-1. Projected needs for individual water user groups within the aggregate vary greatly, and may reach
100% for a given WUG and water use category. Detailed water needs by WUG and county appear in
Chapter 4 of the 2016 Region | Regional Water Plan.



Table 1-1 Regional Water Needs Summary by Water Use Category

Water Use Category 2020 2030 2040 2050 2060 2070
Water Needs 3518 4,011 4,452 4812 5,076 5,427
(acre-feet per year)
Irrigation
% of the category’s 204 204 204 204 3% 3%
total water demand
[ |
Water Needs 3,011 4212 5,663 7.419 9,541 9,983
(acre-feet per year)
Livestock .
% of the category’s 13% 16% 21% 2506 30% 30%
total water demand
[ |
Water Needs 106450 287,997 310,077 330608 349817 370,080
(acre-feet per year)
Manufacturing ;
% of the category’s 3206 36% 37% 38% 38% 39%
total water demand
[ |
Water Needs 9796 7160 2794 2338 2048 1916
(acre-feet per year)
Mining . i
% of the category’s 36% 29% 15% 15% 16% 16%
total water demand
[ |
Water Needs 120 535 1483 4,597 8889 13,646
(acre-feet per year)
Municipal
% of the category’s 500 < 504 1% 206 4% 6%
total water demand ) )
[ |
Water Needs 25422 33529 44283 57,789 82,036 110,014
Steam-electric (acre-feet per year)
power % of the category’s 31% 350 40% 44% 5206 60%
total water demand
[ | |
Total water needs (acre-feet per year) = 238,317 337,444 368,752 407,563 457,407 511,066

2 Economic Impact Assessment Methodology Summary

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 (volume), and thereby
determine a maximum impact per acre-foot of shortage for each of the socioeconomic measures. The
calculations of economic impacts were based on the overall composition of the economy using many
underlying economic “sectors.” Sectors in this analysis refer to one or more of the 440 specific

production sectors of the economy designated within IMPLAN (Impact for Planning Analysis), the

economic impact modeling software used for this assessment. Economic impacts within this report are



estimated for approximately 310 of those sectors, with the focus on the more water intense production
sectors. The economic impacts for a single water use category consist of an aggregation of impacts to

multiple related economic sectors.

2.1 Impact Assessment Measures

A required component of the regional and state water plans is to estimate the potential economic impacts
of shortages due to a drought of record. Consistent with previous water plans, several key variables 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 GDP made by an individual producer,
industry, sector, or group of sectors within a year. For a shortage,
value added is a measure of the income losses to the region, county, or
WUG and includes the direct, indirect and induced monetary impacts
on the region.

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

Number of part-time and full-time jobs lost due to the shortage.
Description

Sales and excise taxes (not collected due to the shortage), customs
duties, property taxes, motor vehicle licenses, severance taxes, other
taxes, and special assessments less subsidies.

Estimate for 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 less
water use.

Population losses accompanying job losses.

School enrollment losses (K-12) accompanying job losses.



2.1.1 Regional Economic Impacts

Two key measures were included within the regional economic impacts classification: income losses and
job losses. Income losses presented consist of the sum of value added losses and additional purchase
costs of electrical power. Job losses are also presented as a primary economic impact measure.

Income Losses - Value Added Losses

Value added is the value of total output less the value of the intermediate inputs also used in production of
the final product. Value added is similar to Gross Domestic Product (GDP), a familiar measure of the
productivity of an economy. The loss of value added due to water shortages was estimated by input-
output analysis using the IMPLAN software package, and includes the direct, indirect, and induced
monetary impacts on the region.

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 were represented in this analysis by the additional costs associated with power purchases from
other generating plants within the region or state. Consequently, the analysis employed additional power
purchase costs as a proxy for the value added impacts for that water use category, and these are included
as a portion of the overall income impact for completeness.

For the purpose of this analysis, it was 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 from
the recent drought period in 2011.

Job Losses

The number of jobs lost due to the economic impact was estimated using IMPLAN output associated with
the water use categories noted in Table 1-1. Because of the difficulty in predicting outcomes and a lack of
relevant data, job loss estimates were not calculated for the steam-electric power production or for certain
municipal water use categories.

2.1.2 Financial Transfer Impacts

Several of the impact measures estimated within the analysis are presented as supplemental information,
providing additional detail concerning potential impacts on a sub-portion of the economy or government.
Measures included in this category include lost tax collections (on production and imports), trucking costs
for imported water, declines in utility revenues, and declines in utility tax revenue collected by the state.
Many of 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 was used to estimate
reduced tax collections associated with the reduced output in the economy.

Water Trucking Costs

In instances where water shortages for a municipal water user group were estimated to be 80 percent or
more of water demands, it was assumed that water would be trucked in to support basic consumption and
sanitation needs. For water shortages of 80 percent or greater, a fixed cost of $20,000 per acre-foot of
water was calculated and presented as an economic cost. This water trucking cost was applied for both
the residential and non-residential portions of municipal water needs and only impacted a small number
of WUGs statewide.

Utility Revenue Losses

Lost utility income was calculated as the price of water service multiplied by the quantity of water not
sold during a drought shortage. Such estimates resulted from city-specific pricing data for both water and
wastewater. These water rates were applied to the potential water shortage to determine estimates of lost
utility revenue as water providers sold less water during the drought due to restricted supplies.

Utility Tax Losses

Foregone utility tax losses included estimates of uncollected 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.

2.1.3 Social Impacts

Consumer Surplus Losses of 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 the 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 commaodity as they would be
willing to pay. However, consumer’s access to that water may be limited, and the associated consumer
surplus loss is an estimate of the equivalent monetary value of the negative impact to the consumer’s
wellbeing, for example, associated with a diminished quality of their landscape (i.e., outdoor use). Lost
consumer surplus estimates for reduced outdoor and indoor use, as well as residential and
commercial/institutional demands, were included in this analysis. Consumer surplus is an attempt to
measure effects on wellbeing by monetizing those effects; therefore, these values should not be added to
the other monetary impacts estimated in the analysis.



Lost consumer surplus estimates varied widely by location and type. For a 50 percent shortage, the
estimated statewide consumer surplus values ranged from $55 to $2,500 per household (residential use),
and from $270 to $17,400 per firm (non-residential).

Population and School Enrollment Losses

Population losses due to water shortages, as well as the related loss of school enroliment, were based
upon the job loss estimates and upon a recent study of job layoffs and the resulting adjustment of the
labor market, including the change in population." 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 an estimate of the change in the population as the result of a job layoff event. Layoffs impact
both out-migration, as well as in-migration into an area, both of which can negatively affect the
population of an area. In addition, the study found that a majority of those who did move following a
layoff moved to another labor market rather than an adjacent county. Based on this study, a simplified
ratio of job and net population losses was calculated for the state as a whole: for every 100 jobs lost, 18
people were assumed to move out of the area. School enrollment losses were estimated as a proportion of
the population lost.

2.2 Analysis Context

The context of the economic impact analysis involves situations where there are physical shortages of
surface or groundwater due to drought of record conditions. Anticipated shortages 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.

2.2.1 IMPLAN Model and Data

Input-Output analysis using the IMPLAN (Impact for Planning Analysis) software package was the
primary means of estimating value added, jobs, and taxes. This analysis employed county and regional
level models to determine key 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 2011 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 440 sector-
specific Industry Codes, and those that rely on water as a primary input were assigned to their relevant
planning water user categories (manufacturing, mining, irrigation, etc.). Estimates of value added for a
water use category were obtained by summing value added estimates across the relevant IMPLAN sectors

! 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/uploads/150194
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associated with that water use category. Similar calculations were performed for the job and tax losses on
production and import impact estimates.

Note that the value added estimates, 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,

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

2.2.2 Elasticity of Economic Impacts

The economic impact of a water need is based on the relative size of the water need to the water demand
for each water user group (Figure 2-1). Smaller water shortages, for example, less than 5 percent, were
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 deepens, 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 such ability to adjust,
an elasticity adjustment function was used in estimating impacts for several of the measures. Figure 2-1
illustrates the general relationship for the adjustment functions. Negative impacts are assumed to begin
accruing when the shortage percentage reaches the lower bound b1 (10 percent in Figure 2-1), with
impacts then increasing linearly up to the 100 percent impact level (per unit volume) once the upper
bound for adjustment reaches the b2 level shortage (50 percent in Figure 2-1 example).

Initially, the combined total value of the three value added components (direct, indirect, and induced) was
calculated and then converted into a per acre-foot economic value based on historical TWDB water use
estimates within each particular water use category. As an example, if the total, annual value added for
livestock in the region was $2 million and the reported annual volume of water used in that industry was
10,000 acre-feet, the estimated economic value per acre-foot of water shortage would be $200 per acre-
foot. Negative economic impacts of shortages were then estimated using this value as the maximum
impact estimate ($200 per acre-foot in the example) applied to the anticipated shortage volume in acre-
feet and adjusted by the economic impact elasticity function. This adjustment varied with the severity as
percentage of water demand of the anticipated shortage. If one employed the sample elasticity function
shown in Figure 2-1, a 30% shortage in the water use category would imply an economic impact estimate
of 50% of the original $200 per acre-foot impact value (i.e., $100 per acre-foot).

Such adjustments were not required in estimating consumer surplus, nor for the estimates of utility
revenue losses or utility tax losses. Estimates of lost consumer surplus relied on city-specific demand
curves with the specific lost consumer surplus estimate calculated based on the relative percentage of the
city’s water shortage. Estimated changes in population as well as changes in school enrollment were
indirectly related to the elasticity of job losses.

Assumed values for the bounds b1 and b2 varied with water use category under examination and are
presented in Table 2-2.



Figure 2-1 Example Economic Impact Elasticity Function (as applied to a single water user’s
shortage)
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bl b2
Shortage as percent of normal water demand

Table 2-2 Economic Impact Elasticity Function Lower and Upper Bounds

Water Use Category Lower Bound (bl) Upper Bound (b2)
Irrigation 5% 50%
Livestock 5% 10%
Manufacturing 10% 50%
Mining 10% 50%
I\/Iunic_ipal (non-residential water 50% 80%
intensive)

Steam-electric power 20% 70%

2.3 Analysis Assumptions and Limitations

Modeling of complex systems requires making assumptions and accepting limitations. This is
particularly true when attempting to estimate a wide variety of economic impacts over a large geographic
area and into future decades. Some of the key assumptions and limitations of the methodology include:

1. The foundation for estimating socioeconomic impacts of water shortages resulting from a drought are
the water needs (potential shortages) that were identified as part of the regional water planning
process. These needs have some uncertainty associated with them, but serve as a reasonable basis for
evaluating potential economic impacts of a drought of record event.
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2. All estimated socioeconomic impacts are snapshot estimates of impacts 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 severe drought conditions. The evaluation assumed that no
recommended water management strategies are implemented. In other words, growth occurs, future
shocks are imposed on an economy at 10-year intervals, and the resulting impacts are estimated.

Note that the estimates presented were not cumulative (i.e., summing up expected impacts from today
up to the decade noted), but were simply an estimate of the magnitude of annual socioeconomic
impacts should a drought of record occur in each particular decade based on anticipated supplies and
demands for that same decade.

3. 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, supplies of limited resources, and other
structural changes to the economy that may occur into the future. This 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.

4. This analysis is not a 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 procedures to weigh future
costs differently through time.

5. Monetary figures are reported in constant year 2013 dollars.

6. Impacts are annual estimates. The estimated economic model 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.

7. 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
categories (value added and consumer surplus) are both valid impacts but should not be summed.

8. The value added, jobs, and taxes on production and import impacts include the direct, indirect and
induced effects described in Section 2.2.1. 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.

11



10.

11.

12.

13.

The majority of impacts estimated in this analysis may be considered smaller than those that might
occur under drought of record conditions. 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 these types of economic impact modeling efforts, 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, which is one reason why the impact estimates are likely conservative.

The methodology did 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 model did 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 the landscaping industry immediately following a
drought;
The cost and years to rebuild liquidated livestock herds (a major capital item in that industry);
Direct impacts 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.

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 accurately 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.
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3 Analysis Results

This section presents a breakdown of the results of the regional analysis for Region I. Projected economic
impacts for six water use categories (irrigation, livestock. municipal, manufacturing, mining, and steam-
electric power) are also reported by decade.

3.1 Overview of the Regional Economy

Table 3-1 presents the 2011 economic baseline as represented by the IMPLAN model and adjusted to
2013 dollars for Region I. In year 2011, Region | generated about $53 billion in gross state product
associated with 552,000 jobs based on the 2011 IMPLAN data. These values represent an approximation
of the current regional economy for a reference point.

Table 3-1 Region I Economy

Taxes on production and

Income ($ millions)* Jobs e

$53,483 552,206 $4,030

YYear 2013 dollars based on 2011 IMPLAN model value added estimates for the region.

The remainder of Section 3 presents estimates of potential economic impacts for each water use category
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.

3.2 Impacts for Irrigation Water Shortages

Three of the 20 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 3-2. 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. Two factors
led to excluding any reported tax impacts: 1) Federal support (subsidies) has lessened greatly since the
year 2011 IMPLAN data was collected, and 2) It was not considered realistic to report increasing tax
revenue collections for a drought of record.
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Table 3-2 Impacts of Water Shortages on Irrigation in Region

Impact Measure 2020 2030 2040 2050 2060 2070
Income losses ($ millions)* $0 $0 $1 $1 $1 $1
Job losses 11 15 19 24 30 38

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a
zero ($0) indicate income losses less than $500,000.

3.3 Impacts for Livestock Water Shortages

Two of the 20 counties in the region are projected to experience water shortages in the livestock water use
category for one or more decades within the planning horizon. Estimated impacts to this water use
category appear in Table 3-3. Note that tax impacts are not reported for this water use category for
similar reasons that apply to the irrigation water use category described above.

Table 3-3 Impacts of Water Shortages on Livestock in Region

Impact Measures 2020 2030 2040 2050 2060 2070
Income losses ($ millions)* $78 $109 $147 $193 $248 $260
Jobs losses 1,790 2,474 3,299 4,296 5,500 5777

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a
zero ($0) indicate income losses less than $500,000

3.4 Impacts for Municipal Water Shortages

Six of the 20 counties in the region are projected to experience water shortages in the municipal water use
category for one or more decades within the planning horizon. Impact estimates were made for the two
subtypes of use within municipal use: residential, and non-residential. The latter includes commercial and
institutional users. Consumer surplus measures were made for both residential and non-residential
demands. In addition, available data for the non-residential, water-intensive portion of municipal demand
allowed use of IMPLAN and TWDB Water Use Survey data to estimate income loss, jobs, and taxes.
Trucking cost estimates, calculated for shortages exceeding 80 percent, assumed a fixed cost of $20,000
per acre-foot to transport water for municipal use. The estimated impacts to this water use category
appear in Table 3-4.
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Table 3-4 Impacts of Water Shortages on Municipal Water Users in Region

Impact Measures 2020 2030 2040 2050 2060 2070
Income losses™ ($ millions)* - - $0 $2 $11 $22
Job losses' - - 4 38 217 443
Tax losses on production and

imports' ($ millions)* i i 30 %0 % $2
Consumer surplus losses $0 $0 $1 $2 $5 $9
($ millions)*

Trucking costs ($ millions)* - - - - $0 $0
Utility revenue losses

($ millions)* $0 $1 $4 $12 $20 $34
Utility tax revenue losses

($ millions)* $0 $0 $0 $0 $0 $0

! Estimates apply to the water-intensive portion of non-residential municipal water use.
* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a
zero ($0) indicate income losses less than $500,000.

3.5 Impacts of Manufacturing Water Shortages

Manufacturing water shortages in the region are projected to occur in 7 of the 20 counties in the region
for at least one decade of the planning horizon. Estimated impacts to this water use category appear in
Table 3-5.

Table 3-5 Impacts of Water Shortages on Manufacturing in Region
Impacts Measures 2020 2030 2040 2050 2060 2070
Income losses ($ millions)* $13,586 $19,631 $20,688 $21,742 $22,837 $24,006
Job losses 58,545 80,644 85,926 91,069 96,554 102,535

Tax losses on production

and Imports ($ millions)* $849 $1,222 $1,289 $1,356 $1,426 $1,501

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a
zero ($0) indicate income losses less than $500,000.
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3.6 Impacts of Mining Water Shortages

Mining water shortages in the region are projected to occur in 7 of the 20 counties in the region for at
least one decade of the planning horizon. Estimated impacts to this water use type appear in Table 3-6.

Table 3-6 Impacts of Water Shortages on Mining in Region

Impact Measures 2020 2030 2040 2050 2060 2070
Income losses ($ millions)* $5,778 $3,428 $765 $615 $486 $410
Job losses 31,856 19,052 4,411 3,562 2,832 2,413

Tax losses on production and

Imports ($ millions)* $930 $551 $121 $98 $77 $65

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by a
zero ($0) indicate income losses less than $500,000.

3.7 Impacts of Steam-Electric Water Shortages

Steam-electric water shortages in the region are projected to occur in 6 of the 20 counties in the region for
at least one decade of the planning horizon. Estimated impacts to this water use category appear in Table
3-7.

Note that estimated economic impacts to steam-electric water users:

o Are reflected as an income loss proxy in the form of the estimated additional purchasing costs for
power from the electrical grid that could not be generated due to a shortage;

e Do not include 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 Does 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.

Table 3-7 Impacts of Water Shortages on Steam-Electric Power in Region
Impact Measures 2020 2030 2040 2050 2060 2070

Income Losses ($ millions)* $965  $1,129  $1414  $1.856  $2,482  $3,409

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by
a zero ($0) indicate income losses less than $500,000.
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3.8 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 enroliment, were also estimated and are

summarized in Table 3-8.

Table 3-8 Region-wide Social Impacts of Water Shortages in Region

Impact Measures 2020 2030
Consumer surplus losses

($ millions)* 30 %0
Population losses 16,928 18,761
School enrollment losses 3,132 3,471

2050

$2

18,175

3,362

2060

$5

19,303

3,571

2070

$9

20,417

3,777

* Year 2013 dollars, rounded. Entries denoted by a dash (-) indicate no economic impact. Entries denoted by

a zero ($0) indicate income losses less than $500,000.

17



8T

N : : : . . €156 vees  o0o1$ 186 - . PR NOLM3N
} B . - - - - - - - ST 8 - - - - €3 ST$ ONININ NOLMIN
0$ 05 - - > - TI6T  S€9T  6V¥'T 88T  TITTl  TIT'iT | WSS z62$ oL1$ 88$ S0z  6TL'ES [e30L SIHDOADOIVN
e : : : . . orgs  szes  omts 9gs - - L5313 e S3HI0GD0DWN
03 0 - . B - - - . - - - - - - - - - TVdIDINNAL - STHDOAD0IVN
) B B . . - - - - - v/L6'0T  S6T°0T |- - - - 866'TS  LL9€$ ONININ  SIHDOAD0IVN
- - - - - - 1161 GE9'T 6v7'T  88C'T  8YI'T LT0'T | 8LS L9% 659 €59 LvS ws JO01S3AIT - SIHOOAOOIVN
43 I$ 05 0% - - TEO'EL  TEO'0L  OVT'L9 TIT'V9 66E'T9  €8V'TY | €69°TZ$ 0Z9'TTS 019°0Z$ 0E9'6TS 6L9'8T$ 0ELTIS [e301 NOSY3443r
e : : . : . YOTTS  ET0TS  Ts8S TS €198 vess SR NOS¥3343(
[43 1$ 0s$ 0$ - - - - - - - - - - - - - - TVdIDINNA NOSY3443r
- - - - - - TE0'EL  TEO'OL  9PT'L9 TIT'Y9 66ET9 €8TV [ 68Y'TTS L09°0TS LSL'6TS 606'8TS  990°8T$  90TTIS ONIYNLOVANNYIA NOSY3443r
- - - - 2 ® 67 (44 9T I L v 1$ 0$ 0s$ 0s$ 0s$ 0$ [e30L NOLSNOH
- - - - - - 6C [44 9T 1T L 14 $ 0$ 0$ 0$ 0$ 0$ NOLLYOIYYI NOLSNOH
0$ 0$ 0$ 0$ 0$ 0$ vL €T T - - - ot$ (4 0s$ - - - 18101 NOS¥3AN3H
0% 06  0$ 0% 05 0% 1 - - - - - 0$ - - - - - TVdIDINNIA NOSY3AN3H
- - - - - - €L €1 T - - - 0TS 4 0s$ - - - ONIYNLOVANNYIA NOSYIANIH
06 05 05 05 05 0% |ciiT TI€ s SLL 116 8.8 128 9s$ 66$ i 991$ 091$ [e30L 3INOYIHD
0$ 0$ 0$ 0$ 0$ 0$ [4 T - - - - 0s$ 0s$ - - - - TVdIDINNN 33IN0YIHD
- - - - - - STT ote s SLL 116 8.8 1T 9s$ 66$ s 99T$ 09T$ ONININ JIOYIHD
- - - - - - €629  S6v'vz  TI6‘TT 6TS‘TT 60T0C YO6'LT | LOT‘e$ 066'T$  S68°TS  978TS  06L'TS  €LS'TS [e30L VNIIONV
- - - - - - 919 928 €0T'T  ¥9Y'T OIT'C  SvL'T [Tt 0ST$ 102$ £9T$ v8€$ 8T€S SNININ VNITIONY
- - - - - - L19'ST  699'€ET  808'TT #9007 660'8T  6ST'9T | S66'T$  6€8'TS  G69'TS  6SS'TS  90V'TS  9ST'TS ONIYNLIVANNYIN VNIMIONY
- - - = > - E - - - - - vI0‘TS  €58$ 8TLS L09S 9TS$ vs 1B101 NOSYIANV
. ¥IMOd
- - - - - - - - - - - - ¥I0'TS  €58$ 8TLS L09% 91SsS TS MIOTT3 AVALS NOSH3IANV

Aio8ae) asn 1o3em

«($ uolIAl) sasso| snjdung Jawnsuo) $9ss0| qof «($ UolA) sesso| awoou|

000°00G$ UBL SS8] S8sS0| awoaul 81eaipul (0$) 049z & Aq pajousp saLiug 10edwi J1LLIOUO0IS OU 81edlpul (-) ysep e Ag paiousp seliug

"9pRIJP 2UO 1Se9| 1 10 s1oedwil J1Wou0ds pardsloid yiim senunod 1oy Ajuo pajussaid
senjeA ‘(papunod ‘siejjop £T0Z ul) apedsp pue A106a1ed asn Jayem Ag Spasu Jalem paljiluspl Bunaaw 1ou Jo s1oedull JILIOU0JS Pajewnss Jo Alewwns [aAs] AJunod

| uoibay 10J s1oedw| 21WIOUO0IT Palewilsy Jo Arewwns [9As7] A1uno) - v Xipuaddy



67

Aio8ae) asn 1o3em

6$ s$ (43 1$ 0s$ 0s$ SOZ'TIT PET'SOT 066'86 099°€6 S8I‘ZOT €0T‘Z6 | 80T'8TS S90°9Z$ 60V‘'veS STO'€ZS L6T'veS 80V'0TS Ie10] euoiSay
LS s$ (43 0$ 0$ 0$ LLTT [4TA ! T0V‘'T  092T  YOT‘T Sv6 (4143 Y44 06T$ SLTS pSTS TETS$ 1e30L HLINS
L$ S [ 0$ 0$ 0$ (047 91T 8€ 14 - - [44 11$ [4 0$ - - IVdIDINNIA HLINS
- - - - - - € € €1 6€ 37 [47 0$ 0$ [ 9s Ls L ONININ HLIAS
- - - - - - YEL'T €€9T 6VET  LITT  TI90T €06 ores [4%4Y 981S 891S LYTS SIS ONI¥NLOVANNVIN HLINS
- - > ® . o 998'c 998t  /[v8C TI0C 9TET  €9L 1819 18T% €ETS 76S 29$ 9€$ [B30L A€13HS
- - - - - - 998°€ 998°€ Lv8'T  110C  9TET €9/ 181$ 18T$ €ETS v6$ [£N 9€s NJ0LSIAIN Ag13HS
- - - 5 - - - - - = LTLT €SLL |- . = = S6vS (4574 [e101 INILSNONY NVS
- - - . - - - - - - LTL'T €sL'L |- - - - S6vS$ TS ONININ  3INILSNONY NVS
0$ 0$ 0s$ 0s$ - - 6L9°T v69'T V06'T  €ET'CT  €8T°C 9ST'T | ZZvs 6LT$ €TES TSES 9LES 06T$ lel0L NSNy
- - - - - ) - - - ) ) ) ovLs ) ) ) i i u_EuM._mm_\w_o\%m Asnd
0$ 0$ 0$ 0$ - - - - - - - - - - - - - - IVdIDINNIA SNy
- - - - - - 6491 7697 v06'T  €ET'T  €8T'C 9ST'T | 9LT$ 6L7$ €T€S 1S€S 9LES 06T$ ONININ SNy
- - - - S - vL 87 ST 6 14 = s$ [43 1$ 1$ 0$ - [e301 VIONVd
- - - - - - vL 8¢ ST 6 14 - S$ 4] s 1$ 0s - ONIMNLIVANNYIN V1ONVd
- - - - - - ¥S6'T L82'T  6SL 4:13 68 L v9ES vees 8TTS (413 T$ 03 [e301 IONVYHO
- - - - - - 96T 6LT'T 0SL vLE 18 - £9t$ SLTS €0T$ 1SS 11$ - ONINLOVANNYIA JONVYO
B - - - - - 8 8 6 8 8 L 0$ 0$ 0s 0s 0$ 0s NOILVOIHYI IDNVHO
- - - - - - - - > = ST L8 €LS$ vEES 091$ 159 €$ STS [e301 NOLM3AN

«($ UoIIIAl) sasso| snjding Jawnsuo) $3sS0| qof «($ UolIA) sesso| awodu|




This page intentionally left blank




2016 Water Plan
East Texas Region

Appendix 4-F

Socioeconomic Impact Analysis Letter

This appendix includes the letter from the ETRWPG requesting that the TWDB
conduct a socioeconomic impact analysis of not meeting identified water needs for the
region. The letter is signed by Mr. Kelley Holcomb, the Chair of the ETRWPG.
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East Texas Regional Lufkin TX 75902
936-633-7543

° Kelley Holcomb, Chair
) Reglon | | P.O. Box 387

Water Planning Group

July 13, 2015

Mr. Kevin Patteson

Executive Administrator

Texas Water Development Board
1700 North Congress

Austin, Texas 78711-3231

Re: Request for the Texas Water Development Board to Conduct a Socioeconomic Impact Analysis for
the East Texas Regional Water Planning Area (Region |)

Dear Mr. Patteson:

At the Region |, East Texas Regional Water Planning Group (RWPG) regular meeting held on January 28,
2015, the RWPG discussed and approved a request for the Texas Water Development Board (TWDB) to
provide technical assistance in conducting a socioeconomic impact analysis for the 2016 East Texas
Regional Water Plan. The RWPG respectfully requests that the analysis be conducted utilizing
information specific to Region | East Texas Regional Water Planning Area and that the models
correspond to the needs of region.

If you have questions or need additional information, please don’t hesitate to call me at 936-633-7543.

Respectfully,

Kéll Icomb, Cha
exas Regional Water Planning Group

cc: Lann Bookout, Texas Water Development Board
Temple McKinnon, Texas Water Development Board
Lila Fuller, City of Nacogdoches
Rex Hunt, Alan Plummer Associates, Inc.

Lila Fuller, Administrative Contact * P.O. Box 635030 = Nacogdoches, Texas 75963-5030
Phone: 936-559-2504 = Fax: 936-559-2912
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2016 Water Plan
East Texas Region

Appendix 5A-A

Screening Criteria for Potentially Feasible Water

Management Strategies

The screening criteria used to assess the feasibility of potential strategies in the
ETRWPA are provided as follows. These criteria were adopted as guidelines, and

strategies could be retained or dismissed at the discretion of the ETRWPG.

5A-A.1  General

e Feasible strategy must have an identified sponsor or authority.

e Feasible strategy must consider the end use. This includes water quality,
distance to end use, etc. For example, long transmission systems with

pumping are not likely to be economically feasible for irrigation use.

e Strategy should provide a reasonable percentage of the projected need

(except conservation, which will be evaluated for all needs).
e Strategy must meet existing federal and state regulations.
e Strategies must be based on proven technology.
e Strategy must be able to be implemented.

e Strategy must be appropriate for regional water planning.

5A-A.2  Evaluation by Water Strategy Type

In accordance with 31 TAC Chapter 357.7, the ETRWPG must evaluate all
WMSs the regional water planning group determines to be potentially feasible. The types
of WMSs to be evaluated are described below.
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5A-A.2.1 Water Conservation. The guidelines for water planning require that
water conservation be considered as a strategy for every identified need. If water
conservation is not adopted, the reason must be documented. Water conservation in the
ETRWPA is driven more by economics than lack of readily available supply, and
therefore, not every user will have the need to implement conservation. Additional
screening criteria for conservation strategies were adopted to comply with this general

policy. The criteria are outlined below.

e Municipal conservation strategies will be evaluated for municipal WUGs
that have a need identified during the planning period and a current per
capita water use greater than 140 gpcd. This is the TWDB recommended
goal for municipal users based on the Conservation Task Force
recommendations. Municipal conservation will not be evaluated for

WUGs with current usage less than 140 gpcd.

e Industrial, commercial and institutional (ICI) conservation strategies will
be considered for cities with ICI use that exceeds 20 percent of the city’s

total water use.

e Industrial conservation will be evaluated for counties with manufacturing
demands greater than 1,000 ac-ft per year and/or have identifiable

industries with water use greater than 500 ac-ft per year.

e Steam-electric power water demands consider a high level of conservation
in the development of the projections. No additional conservation

measures will be considered for steam-electric power.

e lIrrigation conservation measures will be considered by crop type and

water source.

e Conservation will not be considered for livestock or mining water
demands. The cost of water in these industries comprises a small
percentage of the overall business cost, and it is not expected that these

industries will see an economic benefit to water conservation.
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5A-A.2.2 Drought Management Measures. Drought management WMSs are

implemented in response to drought conditions. These strategies provide a safety factor

for water users during drought. Drought management measures will not be adopted as
strategies to meet long-range needs.

5A-A.2.3 Wastewater Reuse. Reuse projects will be considered on a case-by-

case basis. Both direct and indirect reuse will be considered, as appropriate.

5A-A.2.4 Expanded Use of Existing Supplies. Use of existing supplies
should be optimized, where possible, to meet new demands. Following is a discussion of
how various types of existing supplies might be expanded.

Connection of Existing Supplies. The connection of existing supplies will be considered
on a case-by-case basis. In general, supplies should be owned by the water group with a

need for additional supply or available to that group for purchase or permitting.

System Operation. New or additional system operations may be considered if they are
feasible and the owner wishes to adopt such strategies. Existing operating policies will be

considered during evaluation of available supplies.

Conjunctive Use of Groundwater and Surface Water. The conjunctive use of
groundwater and surface water supplies may be considered when groundwater supplies
are available. Applicable groundwater conservation district rules will be considered for

such conjunctive systems.

Reallocation of Reservoir Storage. Reallocation of reservoir storage will be considered
if the owner is amenable to reallocation and, where reallocation in federal reservoirs is
being considered (such as from flood to conservation storage), an appropriate and willing

local sponsor can be found to sponsor a federal study.
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Voluntary Redistribution of Water Resources. Voluntary redistribution with the
involved parties will be considered and the ETRWPG will come to a consensus on an

approach. If the involved parties are not interested, this option will not be pursued.

Voluntary Subordination of Existing Water Rights. Voluntary subordination of
existing water rights will be considered if the involved parties are amenable to the
strategy. Alternatively, the ETRWPG may recommend that the water right holder

consider selling water under their water right to the willing buyer.

Yield Enhancement. ETRWPG will consider vyield enhancement projects, as

appropriate, for the water source and identified need.

Water Quality Improvement. Water quality improvement projects will be considered
for municipal supplies that bring the existing water supply into compliance with state and
federal regulations. General water quality projects may be considered if they improve the

usability of the water source to help meet demands.

5A-A.2.5 New Supply Development.  The development of new water

supplies may be necessary to meet new water demands. A discussion of the development

of new water supplies follows.

Surface Water Resources. New surface water resources that can be permitted will be
considered, provided a reasonable amount of supply to meet the identified need is located
within a reasonable distance of the end users, and recommended new sources would be

expected to provide water supplies at a reasonable cost.

Groundwater Resources. The ETRWPG will consider groundwater supplies in areas

where additional groundwater is available.

Brush Control. Brush control is not considered a cost effective water supply strategy in
the ETRWPA due to the large amount of rainfall and lack of invasive brush species, and
will not be considered as a WMS.
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Precipitation Enhancement. The ETRWPA has an abundance of precipitation.

Precipitation enhancement will not be considered as a WMS.
Desalination. The ETRWPG will consider desalination on a case-by-case basis.

Water Right Cancellation. The ETRWPG will generally not pursue water right
cancellation as a means of obtaining additional water supplies. Instead, the ETRWPG
will recommend that the water right holder consider selling water under their water right

to the willing buyer.

Aquifer Storage and Recovery. Aquifer storage and recovery (ASR) will be considered
where the structure of the aquifer is such that this method is applicable. An ASR study

must have already been performed to consider an area feasible for an ASR project.

5A-A.2.6 Interbasin Transfers. The ETRWPG will recommend interbasin
transfers when necessary to transport water from the source to its destination. Interbasin
transfers will be evaluated in accordance with current regulations. The process for

selection of the WMSs is described as follows:

1. Define groupings or common areas with supply deficiencies.

2. Develop comprehensive list of potentially feasible strategies, per screening
process.

3. Contact potential suppliers’WUGs to determine current strategies under
consideration.

4. Prepare qualitative rating based on cost, reliability, environmental impact, impacts
on other water resources, impacts on agricultural and natural resources, and
political acceptability for the various strategies.

5. Select one or more strategies as appropriate for each need or group.

6. Contact each WUG with a need and confirm the selected strategies are acceptable.

7. Present proposed WMSs to the ETRWPG in a public meeting for discussion,

modification, and approval.
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Appendix 5A-B

Potentially Feasible Water Management Strategies

Appendix 5A-B includes a summary of potentially feasible water management
strategies considered and a list of Potentially Feasible Strategies identified for all WUGs

with needs.
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ETRWPA - Potentially Feasible Water Management Strategies

for WUGs and WWPs with ldentified Needs

Sponsor

WMS

Multiple Entities

Municipal conservation

Multiple Entities

Irrigation conservation

Multiple Entities

Reuse (Direct and Indirect, Potable and Non-Potable)

Multiple Entities

Purchase from Provider (Voluntary Transfer)

Anderson County Steam Electric Power

Purchase from Provider (Voluntary Transfer)

Angelina County Manufacturing

Purchase from Provider (Voluntary Transfer)

Angelina County Mining

Purchase from Provider (Voluntary Transfer)

Cherokee County Alto Rural WSC

Municipal conservation

Cherokee County Alto Rural WSC

News Wells in Carrizo Wilcox

Cherokee County Mining

Purchase from Provider (Voluntary Transfer)

Cherokee County Steam Electric Power

Purchase from Provider (Voluntary Transfer)

Henderson County Athens

Municipal conservation

Henderson County Athens

Purchase from Provider (Voluntary Transfer)

Henderson County Chandler

Municipal conservation

Henderson County Chandler

Purchase from Provider (Voluntary Transfer)

Houston County Irrigation

New Wells in Yegua-Jackson

Jasper County Manufacturing

Purchase from Provider (Voluntary Transfer)

Jefferson County Beaumont

Municipal conservation

Jefferson County Other

Purchase from Provider (Voluntary Transfer)

Jefferson County Manufacturing

Purchase from Provider (Voluntary Transfer)

Jefferson County Steam Electric Power

Purchase from Provider (Voluntary Transfer)

Jefferson County Port Arthur

Municipal conservation

Nacogdoches County D&M WSC

New Supply (Regional Water System)

Nacogdoches County Livestock

New Wells in Carrizo Wilcox

Nacogdoches County Mining

Purchase from Provider (Voluntary Transfer)

Nacogdoches County Steam Electric Power

Purchase from Provider (Voluntary Transfer)

Nacogdoches County Steam Electric Power

New Wells in Carrizo Wilcox

Newton County Mining

Purchase from Provider (Voluntary Transfer)

Newton County Steam Electric Power

Purchase from Provider (Voluntary Transfer)

Orange County Irrigation

Purchase from Provider (Voluntary Transfer)

Orange County Manufacturing

Purchase from Provider (Voluntary Transfer)

Orange County Steam Electric Power

Purchase from Provider (Voluntary Transfer)

Panola County Manufacturing

Purchase from Provider (Voluntary Transfer)

Rusk County Overton

Municipal conservation

Rusk County Overton

Purchase from Provider (Voluntary Transfer)

Rusk County Mining

Purchase from Provider (Voluntary Transfer)

Rusk County Steam Electric Power

Purchase from Provider (Voluntary Transfer)

San Augustine County Mining

Purchase from Provider (Voluntary Transfer)

Shelby County Livestock

Purchase from Provider (Voluntary Transfer)

Smith County Bullard

Municipal conservation

Smith County Bullard

New Wells in Carrizo Wilcox

Smith County Bullard

Purchase from Provider (Voluntary Transfer)

Smith County Crystal Systems Inc

Municipal conservation

Smith County Crystal Systems Inc

New Wells in Carrizo Wilcox

Smith County Crystal Systems Inc

Purchase from Provider (Voluntary Transfer)

Smith County Lindale

Municipal conservation

Smith County Lindale

New Wells in Carrizo Wilcox

Smith County Lindale

Purchase from Provider (Voluntary Transfer)

Smith County R-P-M WSC

Municipal conservation

Smith County R-P-M WSC

New Wells in Carrizo Wilcox

Smith County R-P-M WSC

Purchase from Provider (Voluntary Transfer)

Smith County Manufacturing

New Wells in Carrizo Wilcox

Smith County Manufacturing

Purchase from Provider (Voluntary Transfer)
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ETRWPA - Potentially Feasible Water Management Strategies
for WUGs and WWPs with Identified Needs (cont)

Sponsor

WMS

Smith Count Mining

New Wells in Carrizo Wilcox

Smith Count Mining

Purchase from Provider (Voluntary Transfer)

Trinity County Irrigation

Purchase from Provider (Voluntary Transfer)

Angelina Neches River Authority

New Supplies (Lake Columbia)

Angelina Neches River Authority

Regional Water Treatment Plant and Distribution System

Angelina Neches River Authority

New Supplies (Groundwater Wells)

Angelina Neches River Authority

New Supplies (Run-of-River)

Athens MWA Reuse (Direct and Indirect, Potable and Non-Potable)
Athens MWA New Supplies (Groundwater Wells)
Athens MWA Pump Station Improvements

Angelina Nacogdoches WCID #1

Rreallocation of Storage

Angelina Nacogdoches WCID #1

New Supplies (Dredging)

City of Center

Reuse (Direct and Indirect, Potable and Non-Potable)

City of Center

Purchase from Provider (Voluntary Transfer)

Houston County WCID #1

New Supplies (Permit Amendment)

Houston County WCID #1

New Supplies (Groundwater Wells)

City of Jacksonville

Purchase from Provider (Voluntary Transfer)

Lower Neches Valley Authority

Purchase from Provider (Voluntary Transfer)

Lower Neches Valley Authority

New Supplies (Permit Amendment)

City of Lufkin

Purchase from Provider (Voluntary Transfer)

City of Nacogdoches

Purchase from Provider (Voluntary Transfer)

Sabine River Authority

New Supplies (Permit Amendment)

Sabine River Authority

Pump Station

City of Tyler

Raw Water and Treated Water Transmission

Upper Neches River Municipal Water Authority

New Supplies (Run-of-River)
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Appendix 5B-A

2016 Water Plan
East Texas Region

Technical Memorandums of Water Management

Analysis

Table of Contents
Description | 5B-A-2
WUG/WWP WMS Tech Memo
Anderson Steam Electric Power 5B-A-6
Angelina Manufacturing 5B-A-8
Angelina Mining 5B-A-12
Cherokee Alto Rural WSC 5B-A-15
Cherokee Mining 5B-A-18
Cherokee Steam Electric Power 5B-A-21
Henderson City of Chandler 5B-A-24
Houston Irrigation 5B-A-27
Jasper Manufacturing 5B-A-30
Jefferson County-Other 5B-A-33
Jefferson Manufacturing 5B-A-36
Jefferson Steam Electric Power 5B-A-39
Nacogdoches Lake Naconiche 5B-A-42
Nacogdoches D&M WSC 5B-A-46
Nacogdoches Livestock 5B-A-49
Nacogdoches Mining 5B-A-52
Nacogdoches Steam Electric Power 1 5B-A-56
Nacogdoches Steam Electric Power 2 5B-A-59
Newton Mining 5B-A-62
Newton Steam Electric Power 5B-A-65
Orange Irrigation 5B-A-68
Orange Manufacturing 5B-A-71
Orange Steam Electric Power 5B-A-74
Panola Manufacturing 5B-A-77
Rusk Mining 5B-A-80
Rusk Steam Electric Power 5B-A-83
San Augustine Mining 5B-A-86
Shelby Livestock 5B-A-89
Smith Bullard 5B-A-92
Smith Crystal Systems Inc 5B-A-97
Smith Lindale 5B-A-99
Smith Manufacturing 5B-A-102
Smith Mining 5B-A-105
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2016 Water Plan
East Texas Region

Trinity Irrigation 5B-A-108
Conservation Strategies 5B-A-111
ANRA Lake Columbia 5B-A-114
ANRA Water Treatment Plant 5B-A-120
ANRA Groundwater Wells 5B-A-124
ANRA Run-of-River Supplies 5B-A-127
Athens MWA Fish Hatcheries 5B-A-129
Athens MWA Groundwater Wells 5B-A-131
Athens MWA Pump Station 5B-A-134
Angelina Nacogdoches WCID #1 Lake Striker VVolumetric Survey 5B-A-137
Angelina Nacogdoches WCID #1 Lake Striker Dredging 5B-A-139
Angelina Nacogdoches WCID #1 Lake Striker Normal Pool Elevation 5B-A-141
Adjustment

City of Beaumont Conservation 5B-A-143
City of Center Reuse Pipeline 5B-A-145
City of Center Toledo Bend Pipeline 5B-A-148
City of Center Volumetric Surveys 5B-A-151
Houston County WCID #1 Permit Amendment 5B-A-153
Houston County WCID #1 Groundwater Wells 5B-A-155
City of Jacksonville Raw Water Transmission System 5B-A-158
LNVA Purchase from SRA 5B-A-161
LNVA Sam Rayburn Permit Amendment 5B-A-164
LNVA Transfer to Region H 5B-A-166
LNVA Constructed Levy 5B-A-169
City of Lufkin Raw Water Transmission 5B-A-172
Nacogdoches Raw Water Transmission 5B-A-177
City of Port Arthur Conservation 5B-A-180
SRA Toledo Bend Permit Amendment 5B-A-182
SRA Pump Station 5B-A-184
City of Tyler Lake Palestine Expansions 5B-A-186
UNRMWA Run-of-River Supplies 5B-A-189

DESCRIPTION

The 2016 Plan includes a total of 72 recommended water management strategies
(WMS) developed to ensure the East Texas Regional Water Planning Area continues to
appropriately plan for water demands for the area’s citizens, industries, and communities.
Appendix 5B-A provides the required evaluation of each proposed WMS, contained in a
technical memorandum for each strategy. As required, each technical memorandum

addresses the following elements:

e Project Description
e Supply Development

e Environmental Considerations

Appendix 5B-A-2 Chapter 5B - Appendix A
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e Permitting and Development
e Planning-Level Opinion of Cost

e Project Evaluation

The planning-level opinion of cost (PLOC) is a critical element of the regional
water planning process. The PLOC is important to project prioritization, which is one of
a number of considerations in the TWDB’s funding evaluation. For the 2016 Plan,
PLOCs have been analyzed using the TWDB’s costing tool, except where more detailed
costs analysis has been provided by the WUG or WWP. In accordance with TWDB
Guidance (Exhibit C, First Amended General Guidelines for Regional Water Planning
Development — October 2012), the analysis of costs for recommended and alternative
WMSs includes capital costs, debt service, and annual operating and maintenance

expenses over the planning horizon.

Costs include expenses associated with infrastructure needed to convey water
from sources and treat water for end user requirements. Capital costs consist of
construction, engineering, contingencies, financial, legal, administration, environmental,
permitting and mitigation, land acquisition and easements, and interest on loans. Water
transmission lines were assumed to take the shortest route, following existing highways
or roads where possible. Profiles were developed using GIS mapping software and
USGS topographic maps. Pipes were sized to deliver peak-day flows within reasonable
pressure and velocity ranges. Water losses associated with transmission were assumed to

be negligible for regional planning purposes.

The annual costs for operation and maintenance infrastructure are generally based
on percentages of estimated construction cost of the infrastructure. In addition, purchased

water costs, power costs are included.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR ANDERSON STEAM ELECTRIC POWER

Water User Group Name:  Anderson County — Steam Electric Power

Strategy Name: Purchase from City of Palestine
Strategy ID: AND-SEP1
Strategy Type: New Surface Water Source

11,306 — 21,632 ac-ft per year (Varies)

Potential Supply Quantity: (10.08 — 19.3 MGD)

Implementation Decade: 2020

Development Timeline: 2020

Project Capital Cost: $44,576,000 (September, 2013)
Annual Cost: $12,367,000

Unit Water Cost $522 per ac-ft

(Rounded): ($1.6 per 1,000 gallons)

PROJECT DESCRIPTION

Steam Electric Power demand is expected to grow significantly over the planning period and two
recommended strategies were identified to meet this need. This strategy is a recommended
strategy for steam electric power water users in Anderson County and involves a contract
between individual steam electric power users and the City of Palestine from Neches run-of-river
and Lake Palestine supplies. The cost for supply from the source of supply includes the cost of
raw water and infrastructure related to water conveyance. Ultimately, the cost for raw water will
need to be negotiated with the City of Palestine and will reflect the wholesale water rates of this
entity at the time a contract is made. The cost estimate included in this technical memorandum
utilizes an assumed rate for the East Texas Regional Water Planning Area regional rate for raw
surface water.

SUPPLY DEVELOPMENT

The quantity of supply from this strategy represents the steam electric power need projected for
Anderson County by the East Texas Regional Water Planning Group. A contract with City of
Palestine for their share for supplies in Lake Palestine is the recommended strategy. However,
City of Palestine’s share of Lake Palestine supplies does not address all the need for steam
electric power demand in Anderson County. . The WUG will have an unmet need in 2070 but no
strategies were proposed to address this unmet need because the ETRWPG believes that the
demands for this decade are over estimated. The strategy discussed in this technical
memorandum is developed for the maximum amount available from City of Palestine for water
management strategies, after current commitments have been addressed. The reliability of this
water supply is considered high due to the availability of water projected in the Neches River
using the Texas Water Development Board’s Water Availability Models. However, this strategy
is dependent on sales with the City of Palestine. The quantity of supply from this strategy
represents a contract of 11,306 acre feet per year in 2020 and increasing to a maximum amount of
21,632 ac-ft per year for 2070.
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ENVIRONMENTAL CONSIDERATIONS

The impact to the environment due to pipeline construction is expected to be temporary and
minimal. In addition, a contract between Anderson County and the City of Palestine should have
a minimum impact to environmental water needs, no impact to the surrounding habitat, and a low
impact to cultural resources in the area. There are no bays or estuaries in close proximity
Anderson County.

PERMITTING AND DEVELOPMENT
There are no permitting or development issues associated with this strategy.
PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The
capital costs assumed 21 miles of pipeline (the approximate distance from the Neches River to the
center of Anderson County), a pump station with an intake, and one terminal storage tank with 4
MG of storage. The annual cost was estimated using the East Texas Regional Water Planning
Area regional rate for raw surface water. Overall, this strategy has a medium cost compared to
other strategies in the 2016 East Texas Regional Water Plan.
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WUG Anderson Steam Electric Power

WMS New Pipeline from Lake Palestine to Anderson County (City of Palestine)

VOL 21,632 ac-ft per year 19.3 MGD

CAPITAL COSTS Size Quantity Units  Unit Price Cost

Transmission Facilities

Pipeline 46 in. 110,880 ft $ 228 $25,265,114

Right of Way Easements 110,880 ft $ 16 $1,906,080

Storage Tanks 4.00 MG 1 LS $ 1,267,691  $1,267,691

Contingencies (30%, engineering done) $8,595,050

Pipeline Subtotal 21 Miles $37,033,935
1763

Pump Station 32 MG HP $ 4,060,515  $4,060,515

Contingencies (35%, engineering done) $1,421,180

Pump Station Subtotal $5,481,695

Environmental and Permitting $553,000

Construction Total $43,069,000

Interest During Construction 12 Months $1,507,000

TOTAL CAPITAL COST $44,576,000

ANNUAL COSTS Size Quantity Units  Unit Price Cost

Debt Service (5.5% for 20

years) $3,730,000

Operational Costs* $8,636,645

Total Annual Costs $12,367,000

UNIT COSTS (Until Amortized)

Cost per acre-ft $522
Cost per 1000 gallons $1.60
UNIT COSTS (After Amortization)

Cost per acre-ft $365
Cost per 1000 gallons $1.12

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment
chemicals, well pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual
operating costs.

PROJECT EVALUATION

This strategy benefits steam electric power water users in Anderson County and is expected to
have a positive impact on their water supply security. This analysis did not identify any impacts
to agricultural or natural resources or to key parameters of water quality. A contract to pull water
from the Neches River will reduce demands on other water supplies in Anderson County and will
have no other apparent impact on other State water resources. From a third party social and
economic perspective, this voluntary redistribution of water will be beneficial because it provides
water for economic growth.

Based on the analyses provided above, the Anderson County Steam Electric Power recommended
strategy to purchase water from the City of Palestine supplies was evaluated across eleven
different criteria for the purpose of quick comparison against alternative projects that may be
incorporated into the 2016 East Texas Regional Water Plan. The results of this evaluation can be
seen in the table below.
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Criteria Rating Explanation

Quantity 3 21,632 ac-ft per year

Reliability 4 Reliable Supply

Cost 3 Medium Cost

Environmental Factors 4 Low Impacts

Impact on Other State 4 No known impacts to other projects.

Water Resources

Threat to Agricultural 4 Low to No Impacts

Resources/Rural Areas

Interbasin Transfers No

Other Natural Resources | 4 Low to No Impacts

Major Impacts on Key 4 No known Impacts

Water Quality Parameters

Political Feasibility 1 Local Sponsorship Unknown

Implementation Issues 4 No known risks
REFERENCES

2011 East Texas Regional Water Plan.
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2016 Water Plan
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR ANGELINA MANUFACTURING

Water User Group Name:  Angelina Manufacturing

Strategy Name: Purchase from Lufkin (Lake Kurth/Sam Rayburn)
Strategy ID: ANGL-MFG
Strategy Type: Existing Surface Water Source

6,000 — 17,195 ac-ft per year (Varies)

(5.4 - 15.4 MGD)

Implementation Decade: 2020

Development Timeline: 2020-2070

$1,955,000 (Lake Kurth) (September, 2013)
$3,648,000 (Sam Rayburn to Kurth) (September, 2013)

Potential Supply Quantity:

Project Annual Cost:

Capital Cost: $0
Unit Water Cost $326 per ac-ft
(Rounded): ($1.00 per 1,000 gallons)

PROJECT DESCRIPTION

This strategy is a recommended strategy for Manufacturing in Angelina County and involves a
contract between individual manufacturers and the City of Lufkin for raw water from Lake Kurth.
Beginning in 2030, the City of Lufkin will begin transferring water from Sam Rayburn Lake to
Lake Kurth, making more water available to meet manufacturing demands near Lake Kurth.
Since 2011, The City of Lufkin installed a transmission system from Lake Kurth to multiple
manufacturing water users. Therefore, the only cost for additional supply from the City of Lufkin
is the cost of raw water. Ultimately, this cost will need to be negotiated with the City of Lufkin
and will reflect the City’s wholesale water rates at that time. The cost estimate included in this
technical memorandum utilizes an assumed rate for the East Texas Regional Water Planning Area
regional rate for raw surface water.

SUPPLY DEVELOPMENT

The City of Lufkin currently supplies approximately 3,000 ac-ft per year to meet manufacturing
demands in Angelina County. The quantity of supply from this strategy represents a contract
increase of 6,000 ac-ft per year, beginning in 2020, and increases to 17,195 ac-ft per year,
beginning in 2070. The supply available in 2020 is limited by the available supply of Lake Kurth
to the City of Lufkin. In 2030 through 2070, the supply is limited to the manufacturing need
projected by the East Texas Regional Water Planning Group. These supplies are considered
highly reliable in 2020; however, the supply beginning in 2030 is dependent on the City of Lufkin
implementing their water management strategies.

ENVIRONMENTAL CONSIDERATIONS

There are not any significant environmental considerations associated with this strategy. A
contract between manufacturers and the City of Lufkin should have a minimum impact to
environmental water needs, no impact to the surrounding habitat, and a low impact to cultural
resources in the area. There are no bays or estuaries in close proximity to Lake Kurth.
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PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.
PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. No
capital costs were assumed, but an annual cost was estimated using the East Texas Regional
Water Planning Area regional rate for raw surface water. Overall, this strategy has a low cost
compared to other strategies in the 2016 East Texas Regional Water Plan.

WUGNAME: Angelina Manufacturing
Purchase from
STRATEGY:: Lufkin
Raw Water
Quantity: 6,000 AF/Y 5.35 MGD
Treated Water
Quantity: 0 AF/Y 0.00 MGD
CONSTRUCTION COSTS
ANNUAL CONTRACT COSTS Size Quantity Unit Cost
Operational Costs* 1,955,000 1000 gal $1,955,000
ANNUAL COSTS
Total Annual
Costs $1,955,000
UNIT COSTS (Until Amortized)
Per Acre-Foot of water $326
Per 1,000 Gallons $1.00
UNIT COSTS (After Amortization)
Per Acre-Foot NA
Per 1,000 Gallons NA

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment
chemicals, well pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual
operating costs.
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WUGNAME: Angelina Manufacturing
Purchase from
STRATEGY: Lufkin
Raw Water
Quantity: 11,195 AF/Y 9.99 MGD
Treated Water
Quantity: 0 AF/Y 0.00 MGD

CONSTRUCTION COSTS
ANNUAL CONTRACT COSTS Size Quantity Unit
Operational Costs* 3,648,000 1000 gal

ANNUAL COSTS
Total Annual
Costs

UNIT COSTS (Until Amortized)
Per Acre-Foot of water
Per 1,000 Gallons

2016 Water Plan
East Texas Region

Cost
$3,648,000

$3,648,000

$326
$1.00

UNIT COSTS (After Amortization)
Per Acre-Foot NA
Per 1,000 Gallons NA

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment
chemicals, well pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual

operating costs.

PROJECT EVALUATION

This strategy benefits manufacturers in Angelina County and is expected to have a positive
impact on their water supply security. This analysis did not identify any impacts to agricultural
or natural resources or to key parameters of water quality. A contract to pull water from Lake
Kurth will reduce demands on other water supplies in Angelina County and will have no other
apparent impact on other State water resources. From a third party social and economic
perspective, this voluntary redistribution of water will be beneficial because it provides water for
economic growth.

Based on the analyses provided above, the Angelina Manufacturing recommended strategy to
purchase water from the City of Lufkin was evaluated across eleven different criteria for the
purpose of quick comparison against alternative projects that may be incorporated into the 2016
East Texas Regional Water Plan. The results of this evaluation can be seen in the table below.
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2016 Water Plan
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Criteria Rating Explanation
Quantity 4 17,195 ac-ft per year
Reliability 5 Reliable Supply
Cost 4 Low Cost
Environmental 4 Low Impacts
Factors
Impact on Other 4 No known impacts to other projects.
State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility |1 Local Sponsor unknown
Implementation 4 No known risks

Issues

REFERENCES

2011 East Texas Regional Water Plan.
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2016 Water Plan
East Texas Region

ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR ANGELINA MINING

Water User Group Name:  Angelina Mining

Strategy Name: Purchase from Angelina Neches River Authority (Angelina

River)

Strategy ID: ANGL-MIN
Strategy Type: Existing Surface Water Source

; v, 168 — 573 ac-ft per year (Varies
Potential Supply Quantity: (01-05 MGD? year ( )
Implementation Decade: 2020
Development Timeline: 2020
Project Capital Cost: $4,005,000 (September, 2013)
Annual Cost: $942,000
Unit Water Cost $1,644 per ac-ft
(Rounded): ($5.05 per 1,000 gallons)

PROJECT DESCRIPTION

This strategy is a recommended strategy for Mining in Angelina County and involves a contract
between individual mining water users and the Angelina Neches River Authority for raw water
from the Angelina River as their permit allows. The cost for supply from the Angelina River
includes the cost of raw water and infrastructure related to water conveyance. Ultimately, the
cost for raw water will need to be negotiated with the Angelina Neches River Authority and will
reflect the wholesale water rates of this entity at the time a contract is made. The cost estimate
included in this technical memorandum utilizes an assumed rate for the East Texas Regional
Water Planning Area regional rate for raw surface water.

SUPPLY DEVELOPMENT

The quantity of supply from this strategy represents the mining need projected in Angelina
County by the East Texas Regional Water Planning Group. The reliability of this water supply is
considered medium due to the availability of water projected in the Angelina River using the
Texas Water Development Board’s Water Awvailability Models. However, this strategy is
dependent on sales with the Angelina Neches River Authority and their application for 10,000 ac-
ft per year from the Angelina River (Strategy ID: ANRA-ROR). The quantity of supply from this
strategy represents a contract of 573 ac-ft per year, beginning in 2020, and decreases to 168 ac-ft
per year, beginning in 2070. In 2030 through 2070, the supply is limited to the mining need
projected by the East Texas Regional Water Planning Group.

ENVIRONMENTAL CONSIDERATIONS

The impact to the environment due to pipeline construction is expected to be temporary and
minimal. In addition, a contract between mining water users in Angelina County and the
Angelina Neches River Authority should have a minimum impact to environmental water needs,
no impact to the surrounding habitat, and a low impact to cultural resources in the area. There are
no bays or estuaries in close proximity Angelina County.
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PERMITTING AND DEVELOPMENT

2016 Water Plan
East Texas Region

There are no permitting or development issues associated with this strategy.

PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The
capital costs assumed 8 miles of pipeline (the approximate distance from the Angelina River to
the center of Angelina County), a pump station with an intake, a booster pump station, and one
terminal storage tank with one day of storage. The annual cost was estimated using the East
Texas Regional Water Planning Area regional rate for raw surface water. Overall, this strategy
has a medium to high cost compared to other strategies in the 2016 East Texas Regional Water
Plan due to the length of pipeline required.

WUG NAME:
STRATEGY:

Quantity:
CAPITAL COSTS

Pipeline
Pipeline Rural

Right of Way Easements Rural (ROW)

Subtotal of Pipeline

Pump Station(s)

Pump with intake

Booster Pump Station

Engineering and Contingencies (35%)
Subtotal of Pump Station(s)

Storage Tanks
Engineering and Contingencies (35%)
Subtotal of Storage Tanks

Permitting and Mitigation
Construction Total
Interest During Construction

TOTAL COST

ANNUAL COSTS

Debt Service (5.5% for 20

years)

Operational Costs*

Total Annual Costs

UNIT COSTS (Until Amortized)
Per Acre-Foot of treated water

Per 1,000 Gallons

UNIT COSTS (After Amortization)
Per Acre-Foot

Per 1,000 Gallons

Angelina Mining
Purchase from ANRA (Angelina
River)

0.77

573 AF/Y

Unit
LF
LF

Size
10 in.

Quantity
42,240
42,240

8 miles

34 HP 1 LS

LS

0.10 MG 1 LS

6 Months

MGD

Unit

Price
$31
$16

Cost
$1,322,167
$726,110
$2,445,277

$766,000 $766,000
$268,100
$1,034,100

$169,549
$59,342
$228,891

$228,000
$3,936,000
$69,000

$4,005,000

$169,549

$335,000
$607,000
$942,000

$1,644
$5.05

$1,059
$3.25

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment chemicals, well pumping (for
groundwater), ongoing regulatory support (as needed) and other anticipated annual operating costs.
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2016 Water Plan
East Texas Region

PROJECT EVALUATION

This strategy benefits mining users in Angelina County and is expected to have a positive impact
on their water supply security. This analysis did not identify any impacts to agricultural or
natural resources or to key parameters of water quality. A contract to pull water from the
Angelina River will reduce demands on other water supplies in Angelina County and will have no
other apparent impact on other State water resources. From a third party social and economic
perspective, this voluntary redistribution of water will be beneficial because it provides water for
economic growth.

Based on the analyses provided above, the Angelina Mining recommended strategy to purchase
water from the Angelina Neches River Authority was evaluated across eleven different criteria
for the purpose of quick comparison against alternative projects that may be incorporated into the
2016 East Texas Regional Water Plan. The results of this evaluation can be seen in the table
below.

Criteria Rating Explanation

Quantity 4 573 ac-ft per year
Reliability 3 Moderate Reliable Supply
Cost 2 Medium Cost
Environmental 4 Low Impacts
Factors
Impact on Other 4 No known impacts to other projects.
State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility |1 Local Sponsor unknown
Implementation 4 No known risks
Issues

REFERENCES
2011 East Texas Regional Water Plan.
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2016 Water Plan
East Texas Region

ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR CHEROKEE ALTO RURAL WSC

Water User Group Name:  Cherokee County Alto Rural WSC

Strategy Name: New wells in Carrizo-Wilcox Aquifer
Strategy ID: CHER-ALT
Strategy Type: New Groundwater Source

66 - 215 ac-ft per year

Potential Supply Quantity: (0.05 - 0.19 MGD)

Implementation Decade: 2050

Development Timeline: 2050

Project Capital Cost: $2,682,000 (September 2013)
Annual Cost: $303,000

Unit Water Cost $1,212 per ac-ft

(Rounded): ($3.72 per 1,000 gallons)

PROJECT DESCRIPTION

Alto Rural WSC is a municipal water user in Cherokee County. This water user currently relies
on groundwater in the Carrizo Wilcox aquifer in Cherokee County. Alto Rural WSC has a small
need starting in 2050 and the maximum need is approximately 215 ac-ft per year. To meet this
need, it is recommended that Alto Rural WSC continue to use supplies from Carrizo Wilcox by
drilling additional wells. This strategy is a recommended strategy for Alto Rural WSC in
Cherokee County and involves the development of one well located within the Carrizo-Wilcox
Aquifer as this aquifer has been identified as a potential source of water in Cherokee County.
This well will provide approximately 400 ac-ft per year and are assumed to have a water depth of
300 feet. A peaking factor of two was assumed for the well, and the cost estimate includes
conveyance infrastructure in order to capture the peak annual supply.

SUPPLY DEVELOPMENT

The supply is required only in the later part of the planning cycle, for decades 2050 to 2070.
Currently, all of the existing needs are being met by supplies from the Carrizo Wilcox aquifer.
There are sufficient supplies available in the Cherokee County Carrizo Wilcox to develop the
supply needed for this water management strategy. It is assumed that the well will provide 400
ac-ft per year to meet Alto Rural WSC’s needs in Cherokee County providing a total yield
required for the strategy. Overall, the reliability of this supply is considered high, based on the
proven use of this source and groundwater availability models.

ENVIRONMENTAL CONSIDERATIONS

The environmental impacts from this strategy are expected to be low. However, groundwater
development from this source should be evaluated for potential impacts on spring flows and base
flows of surface water in close proximity. The impact to the environment due to pipeline
construction is expected to be temporary and minimal. New wells have a potential decrease in
the groundwater-surface water nexus, which could reduce base flows. Impacts to environmental
water needs, habitat, and cultural resources are expected to be low. There are no bays or estuaries
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in close proximity of Cherokee County.

PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.

PLANNING LEVEL OPINION OF COST

2016 Water Plan
East Texas Region

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The
capital costs assumed 1.2 miles of pipeline, one well, a peaking factor of two, and a maximum
well yield of 500 gpm for each well. This equates to $1,212 per acre-foot ($3.72 per 1,000
gallons); after the infrastructure is fully paid (30 years), the cost drops to $318 per acre-foot
($0.98 per 1,000 gallons). Overall, this strategy has a medium cost compared to other strategies

in the 2016 East Texas Regional Water Plan.

WUG: Cherokee County Alto Rural WSC
WMS: Cherokee County - GW Wells

Acre-feet

Supply 250 per year 155

Depth to Water 300 ft

Well Depth 800 ft

Well Size 12 in

Wells Needed 1

Construction Costs Number Unit Cost
Water Wells 1 $597,327
Connection to Transmission System 1 $50,000

Engineering and Contingencies (30% for pipes, 35% for others)
Subtotal of Well(s)

Transmission System Size Quantity Unit Unit Cost
Pipeline - Rural 6 in. 6,336 LF $18
Pump Station 36 HP 1 EA $913,000
Ground Storage Tank 0.06 MG 1 EA $124,984
Easement - Rural 6,336 LF $16
Engineering and Contingencies (30% for pipes, 35% for others)

Subtotal for Transmission 1 miles

Permitting and Mitigation

Construction Total

Interest During Construction 12 Months
TOTAL CAPITAL COST

Debt Service (5.5% for 20 years)
Operational Costs*
Total Annual Cost

UNIT COSTS (Until Amortized)
Cost per ac-ft

Cost per 1000 gallons

UNIT COSTS (After Amortization)
Cost per ac-ft

Cost per 1000 gallons

gpm

Total Cost
$597,327
$50,000
$224,000
$871,327

Total Cost
$115,000
$913,000
$124,984
$108,900
$398,000
$1,659,884
$60,000
$2,591,000
$91,000
$2,682,000

$224,000
$79,400
$303,000

$1,212
$3.72

$318
$0.98

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment chemicals,
well pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual operating costs.
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2016 Water Plan
East Texas Region

PROJECT EVALUATION

This strategy benefits municipal user Alto Rural WSC in Cherokee County and is expected to
have a positive impact on their water supply security. This analysis did not identify any impacts
to agricultural or natural resources or to key parameters of water quality. New wells in the county
will reduce demands on other water supplies in Cherokee County and will have no other apparent
impact on other State water resources. From a third party social and economic perspective, this
voluntary redistribution of water will be beneficial because it provides water for economic
growth.

Based on the analyses provided above, the recommended strategy to drill new wells in Cherokee
County for Alto Rural WSC’s use was evaluated across eleven different criteria for the purpose of
quick comparison against alternative projects that may be incorporated into the 2016 East Texas
Regional Water Plan. The results of this evaluation can be seen in the table below.

Criteria Rating Explanation
Quantity 4 250 ac-ft per year
Reliability 4 Highly Reliable Supply
Cost 2 Moderate to High Cost
Environmental 4 Low Impacts
Factors
Impact on Other 4 No known impacts to other projects.
State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility | 3 Local Sponsorship by Alto Rural WSC
Implementation 4 No known risks
Issues
REFERENCES

Discussions with Regional Water Planning Group.
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2016 Water Plan
East Texas Region

ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR CHEROKEE MINING

Water User Group Name: Cherokee Mining

Strategy Name: Purchase from Angelina Neches River Authority (Angelina River)
Strategy ID: CHER-MIN
Strategy Type: Existing Surface Water Source

238 — 40 ac-ft per year (Varies)

Potential Supply Quantity: (0.2 - 0.03 MGD)

Implementation Decade: 2020

Development Timeline: 2020

Project Capital Cost: $4,214,000 (September, 2013)
Annual Cost: $640,000

Unit Water Cost $2,560 per ac-ft

(Rounded): ($7.86 per 1,000 gallons)

PROJECT DESCRIPTION

This strategy is a recommended strategy for Mining in Cherokee County and involves a contract between
individual mining water users and the Angelina Neches River Authority for raw water from the Angelina
River as their permit allows. The cost for supply from the Angelina River includes the cost of raw water
and infrastructure related to water conveyance. Ultimately, the cost for raw water will need to be
negotiated with the Angelina Neches River Authority and will reflect the wholesale water rates of this
entity at the time a contract is made. The cost estimate included in this technical memorandum utilizes an
assumed rate for the East Texas Regional Water Planning Area regional rate for raw surface water.

SUPPLY DEVELOPMENT

The quantity of supply from this strategy represents the mining need projected in Angelina County by the
East Texas Regional Water Planning Group. The reliability of this water supply is considered medium
due to the availability of water projected in the Angelina River using the Texas Water Development
Board’s Water Availability Models. However, this strategy is dependent on sales with the Angelina
Neches River Authority and their application for 30,000 ac-ft per year from the Angelina River (Strategy
ID: ANGL-ROR). The quantity of supply from this strategy represents a contract of 238 ac-ft per year,
beginning in 2020, and decreases to 40 ac-ft per year, beginning in 2070. In 2030 through 2070, the
supply is limited to the mining need projected by the East Texas Regional Water Planning Group.

ENVIRONMENTAL CONSIDERATIONS

The impact to the environment due to pipeline construction is expected to be temporary and minimal. In
addition, a contract between mining water users in Cherokee County and the Angelina Neches River
Authority should have a minimum impact to environmental water needs, no impact to the surrounding
habitat, and a low impact to cultural resources in the area. There are no bays or estuaries in close
proximity Cherokee County.
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2016 Water Plan
East Texas Region

PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.

PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The capital costs
assumed 7 miles of pipeline (the approximate distance from the Angelina River to the center of Cherokee
County), a pump station with an intake, and one terminal storage tank with 0.2 MG of storage. The
annual cost was estimated using the East Texas Regional Water Planning Area regional rate for raw
surface water. Overall, this strategy has a medium to high cost compared to other strategies in the 2016
East Texas Regional Water Plan due to the length of pipeline required.

WUG NAME: Cherokee Mining
STRATEGY: Purchase from ANRA (Angelina River)
Quantity: 250 AF/Y 0.22 MGD
CAPITAL COSTS

Unit
Pipeline Size Quantity Unit Price Cost
Pipeline Rural 12 in. 36,960 LF $35 $1,306,000
Right of Way Easements Rural (ROW) 36,960 LF $26 $1,043,790
Subtotal of Pipeline 7 miles $2,741,790
Pump Station(s)
Pump with intake 8 HP 1 LS $663,040  $663,000
Booster Pump Station 0 HP 1 LS $0 $0
Engineering and Contingencies (35%) $232,050
Subtotal of Pump Station(s) $895,050
Storage Tanks 0.20 MG 1 LS $224,165  $224,165
Engineering and Contingencies (35%) $78,458
Subtotal of Storage Tanks $302,623
Permitting and Mitigation $203,000
Construction Total $4,142,000
Interest During Construction 6 Months $72,000
TOTAL COST $4,214,000
ANNUAL COSTS
Debt Service (5.5% for 20
years) $353,000
Operational Costs* $287,000
Total Annual Costs $640,000
UNIT COSTS (Until Amortized)
Per Acre-Foot of treated water $2,560
Per 1,000 Gallons $7.86
UNIT COSTS (After Amortization)
Per Acre-Foot $1,148
Per 1,000 Gallons $3.52

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment chemicals,
well pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual operating costs.
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2016 Water Plan
East Texas Region

PROJECT EVALUATION

This strategy benefits mining users in Cherokee County and is expected to have a positive impact on their
water supply security. This analysis did not identify any impacts to agricultural or natural resources or to
key parameters of water quality. A contract to pull water from the Angelina River will reduce demands
on other water supplies in Cherokee County and will have no other apparent impact on other State water
resources. From a third party social and economic perspective, this voluntary redistribution of water will
be beneficial because it provides water for economic growth.

Based on the analyses provided above, the Cherokee Mining recommended strategy to purchase water
from the Angelina Neches River Authority was evaluated across eleven different criteria for the purpose
of quick comparison against alternative projects that may be incorporated into the 2016 East Texas
Regional Water Plan. The results of this evaluation can be seen in the table below.

Criteria Rating Explanation
Quantity 4 250 ac-ft per year
Reliability 4 Medium Reliable Supply
Cost 2 Moderate to High Cost
Environmental 4 Low Impacts
Factors
Impact on Other 4 No known impacts to other projects.
State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility | 3 Sponsor identified
Implementation 4 No known risks
Issues

REFERENCES

Discussions with Angelina Neches River Authority.
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2016 Water Plan
East Texas Region

ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR CHEROKEE STEAM ELECTRIC POWER

Water User Group Name: Cherokee SEP

Strategy Name: Purchase from Angelina Neches River Authority (Angelina River)
Strategy ID: CHER-SEP
Strategy Type: Existing Surface Water Source

8,000 — 20,000 ac-ft per year (Varies)

Potential Supply Quantity: (0.2~ 0.03 MGD)

Implementation Decade: 2020

Development Timeline: 2020

Project Capital Cost: $16,735,000 (September, 2013)

Annual Cost: $21,514,000

Unit Water Cost $1,076 per ac-ft

(Rounded): ($3.09 per 1,000 gallons)
PROJECT DESCRIPTION

This strategy is a recommended strategy for Steam Electric Power users in Cherokee County and involves
a contract between individual steam electric power water users and the Angelina Neches River Authority
for raw water from the Angelina River as their permit allows. The cost for supply from the Angelina
River includes the cost of raw water and infrastructure related to water conveyance. Ultimately, the cost
for raw water will need to be negotiated with the Angelina Neches River Authority and will reflect the
wholesale water rates of this entity at the time a contract is made. The cost estimate included in this
technical memorandum utilizes an assumed rate for the East Texas Regional Water Planning Area
regional rate for raw surface water. There is no identified need for steam electric power user in the
Cherokee Count of ETRWPA. However, few prospective steam electric power users have expressed
interest in securing water supply and communicated with Angelina Neches River Authority for a potential
connection. The purpose of this strategy is to discuss the water management strategy to meet that
prospective need.

SUPPLY DEVELOPMENT

The quantity of supply from this strategy represents the need to meet the potential interest expressed by
the steam electric power users in Cherokee County by the East Texas Regional Water Planning Group.
The reliability of this water supply is considered medium due to the availability of water projected in the
Angelina River using the Texas Water Development Board’s Water Availability Models. However, this
strategy is dependent on sales with the Angelina Neches River Authority and their application for 30,000
ac-ft per year from the Angelina River (Strategy ID: ANGL-ROR). The quantity of supply from this
strategy represents a contract of 8,000 ac-ft per year, beginning in 2020, and increases to 20,000 ac-ft per
year, beginning in 2070.

ENVIRONMENTAL CONSIDERATIONS

The impact to the environment due to pipeline construction is expected to be temporary and minimal. In
addition, a contract between steam electric power water users in Cherokee County and the Angelina
Neches River Authority should have a minimum impact to environmental water needs, no impact to the
surrounding habitat, and a low impact to cultural resources in the area. There are no bays or estuaries in
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2016 Water Plan
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close proximity Cherokee County.

PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.

PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The capital costs
assumed 7 miles of pipeline (the approximate distance from the Angelina River to the center of Cherokee
County), a pump station with an intake, and one terminal storage tank with 3.35 MG of storage. The
annual cost was estimated using the East Texas Regional Water Planning Area regional rate for raw
surface water. Overall, this strategy has a medium to high cost compared to other strategies in the 2016
East Texas Regional Water Plan due to the length of pipeline required.

Cherokee Steam

WUG NAME: Electric Power
STRATEGY: Purchase from ANRA (Angelina River)

17.84
Quantity: 20,000 AF/Y MGD
CAPITAL COSTS
Pipeline Size Quantity Unit Unit Price Cost
Pipeline Rural 40 in. 36,960 LF $194  $7,153,000
Right of Way Easements Rural (ROW) 36,960 LF $26  $1,043,790
Subtotal of Pipeline 7 miles $10,342,790
Pump Station(s)
Pump with intake 1050 HP 1 LS $3,251,948  $3,252,000
Booster Pump Station 0 HP 1 LS $0 $0
Engineering and Contingencies (35%) $1,138,020
Subtotal of Pump Station(s) $4,390,200
Storage Tanks 3.35 MG 1 LS $1,119,227  $1,119,227
Engineering and Contingencies (35%) $391,729
Subtotal of Storage Tanks $1,510,956
Permitting and Mitigation $203,000
Construction Total $16,447,000
Interest During Construction 6 Months $288,000
TOTAL COST $16,735,000
ANNUAL COSTS
Debt Service (5.5% for 20
years) $1,400,000
Operational Costs* $20,114,000
Total Annual Costs $21,514,000
UNIT COSTS (Until Amortized)
Per Acre-Foot of treated water $1,056
Per 1,000 Gallons $3.30
UNIT COSTS (After Amortization)
Per Acre-Foot $1,006
Per 1,000 Gallons $3.09

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment chemicals, well
pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual operating costs.
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PROJECT EVALUATION

This strategy benefits steam electric power users in Cherokee County and is expected to have a positive
impact on their water supply security. This analysis did not identify any impacts to agricultural or natural
resources or to key parameters of water quality. A contract to pull water from the Angelina River will
reduce demands on other water supplies in Cherokee County and will have no other apparent impact on
other State water resources. From a third party social and economic perspective, this voluntary
redistribution of water will be beneficial because it provides water for economic growth.

Based on the analyses provided above, the Cherokee steam electric power recommended strategy to
purchase water from the Angelina Neches River Authority was evaluated across eleven different criteria
for the purpose of quick comparison against alternative projects that may be incorporated into the 2016
East Texas Regional Water Plan. The results of this evaluation can be seen in the table below.

Criteria Rating Explanation
Quantity 4 20,000 ac-ft per year
Reliability 4 Medium Reliable Supply
Cost 2 Moderate to High Cost
Environmental 4 Low Impacts
Factors
Impact on Other 4 No known impacts to other projects.
State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility | 3 Sponsor identified
Implementation 4 No known risks
Issues

REFERENCES

Discussions with Angelina Neches River Authority.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR HENDERSON CHANDLER

Water User Group Name: Henderson County — City of Chandler

Strategy Name: Purchase from City of Tyler
Strategy ID: HDSN-CHN
Strategy Type: Existing Surface Water Source

77— 312 ac-ft per year (Varies)

Potential Supply Quantity: (0.06- 0.3 MGD)

Implementation Decade: 2050

Development Timeline: 2050

Project Capital Cost: $1,866,000 (September, 2013)
Annual Cost: $302,000

Unit Water Cost $863 per ac-ft

(Rounded): ($2.65 per 1,000 gallons)

PROJECT DESCRIPTION

This strategy is a recommended strategy for City of Chandler in Henderson County and involves a
contract between City of Chandler and the City of Tyler from Lake Palestine supplies. The cost for
supply from the Lake Palestine includes the cost of raw water and infrastructure related to water
conveyance. Ultimately, the cost for raw water will need to be negotiated with the the City of Tyler and
will reflect the wholesale water rates of this entity at the time a contract is made. The cost estimate
included in this technical memorandum utilizes an assumed rate for the East Texas Regional Water
Planning Area regional rate for raw surface water.

SUPPLY DEVELOPMENT

The quantity of supply from this strategy represents the municipal need projected for City of Chandler in
Henderson County by the East Texas Regional Water Planning Group. The reliability of this water
supply is considered high due to the availability of water projected in the City of Tyler contracted portion
of Lake Palestine using the Texas Water Development Board’s Water Availability Models. However, this
strategy is dependent on sales with the City of Tyler. The quantity of supply from this strategy represents
a contract of 77 ac-ft per year, beginning in 2050, and increasing to 312 ac-ft per year by 2070.

ENVIRONMENTAL CONSIDERATIONS
The impact to the environment due to pipeline construction is expected to be temporary and minimal. In
addition, a contract between City of Chandler in Henderson County and the City of Tyler should have a

minimum impact to environmental water needs, no impact to the surrounding habitat, and a low impact to
cultural resources in the area. There are no bays or estuaries in close proximity Angelina County.

PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.
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PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The capital costs
assumed 2 miles of pipeline (the approximate distance from the Lake Palestine to the center of Henderson
County), a pump station with an intake, and one terminal storage tank with 0.1 MG of storage. The
annual cost was estimated using the East Texas Regional Water Planning Area regional rate for raw
surface water. Overall, this strategy has a medium to high cost compared to other strategies in the 2016
East Texas Regional Water Plan.

WUG Henderson - City of Chandler
WMS Purchase from City of Tyler
ac-ft per
VOL 350 year 0.3 MGD
Unit
CAPITAL COSTS Size Quantity  Units  Price Cost
Transmission Facilities
Pipeline 8 in. 10,560 ft $28  $298,554
Right of Way Easements 10,560 ft $16  $181,500
Storage Tanks 0.10 MG 1 LS $174,179  $174,179
Contingencies (30%, engineering done) $150,529
Pipeline Subtotal 2 miles $804,761
MGD HPW
Pump Station 0.37 14 $695,964  $695,964
Contingencies (35%, engineering done) $243,587
Pump Station Subtotal $939,551
Environmental and Permitting $78,000
Construction Total $1,822,000
Interest During Construction 12 Months $64,000
TOTAL CAPITAL COST $1,886,000
ANNUAL COSTS
Debt Service (5.5% for 20
years) $158,000
Operational Costs* $144,287
TOTAL ANNUAL COST $302,000
UNIT COSTS (Until Amortized)
Cost per acre-ft $863
Cost per 1000 gallons $2.65
UNIT COSTS (After Amortization)
Cost per acre-ft $411
Cost per 1000 gallons $1.26

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment
chemicals, well pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated
annual operating costs.
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PROJECT EVALUATION

This strategy benefits municipal water users in Henderson County and is expected to have a positive
impact on their water supply security. This analysis did not identify any impacts to agricultural or natural
resources or to key parameters of water quality. From a third party social and economic perspective, this
voluntary redistribution of water will be beneficial because it provides water for economic growth.

Based on the analyses provided above, the City of Chandler recommended strategy to purchase water
from the City of Tyler was evaluated across eleven different criteria for the purpose of quick comparison
against alternative projects that may be incorporated into the 2016 East Texas Regional Water Plan. The
results of this evaluation can be seen in the table below.

Criteria Rating Explanation
Quantity 4 350 ac-ft per year
Reliability 4 Reliable Supply
Cost 3 Medium Cost
Environmental 4 Low Impacts
Factors
Impact on Other 4 No known impacts to other projects.
State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility | 3 Local Sponsorship by City of Chandler
Implementation 4 No known risks
Issues
REFERENCES

Discussions with Regional Water Planning Group and City of Tyler.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR HOUSTON IRRIGATION

Water User Group Name:  Houston Irrigation

Strategy Name: New wells in Yegua-Jackson Aquifer
Strategy ID: HOUS-IRR
Strategy Type: New Groundwater Source
: . 2,340 ac-ft per year
Potential Supply Quantity: (2.16 MGD)p y
Implementation Decade: 2020
Development Timeline: 2020
Project Capital Cost: $12,926,000 (September, 2013)
Annual Cost: $1,647,000
Unit Water Cost $704 per ac-ft
(Rounded): ($2.16 per 1,000 gallons)

PROJECT DESCRIPTION

This strategy is a recommended strategy for Irrigation in Houston County and involves the
development of six wells located within the Yegua-Jackson Aquifer as this aquifer has been
identified as a potential source of water in Houston County. These wells will provide
approximately 2,420 ac-ft per year and are assumed to have a water depth of 300 feet. A peaking
factor of two was assumed for the wells, and the cost estimate includes conveyance infrastructure
in order to capture the peak annual supply.

SUPPLY DEVELOPMENT

It is assumed that each well will provide 500 ac-ft per year to meet irrigation demands in Houston
County providing a total strategy yield of 2,420 ac-ft per year for every decade in the planning
period (2020-2070). A target yield for this strategy was set to the highest need projected by the
East Texas Regional Water Planning Group; the highest need occurs in 2070. Overall, the
reliability of this supply is considered high, based on the proven use of this source and
groundwater availability models.

ENVIRONMENTAL CONSIDERATIONS

The environmental impacts from this strategy are expected to be low. However, groundwater
development from this source should be evaluated for potential impacts on spring flows and base
flows of surface water in close proximity. The impact to the environment due to pipeline
construction is expected to be temporary and minimal. New wells have a potential decrease in
the groundwater-surface water nexus, which could reduce base flows. Impacts to environmental
water needs, habitat, and cultural resources are expected to be low. There are no bays or estuaries
in close proximity of Houston County.

PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.
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A planning level opinion of cost (PLOC) for this strategy is included in the table below. The
capital costs assumed 3 miles of pipeline, 20 wells, a peaking factor of two, and a maximum well
yield of 150 gpm for each well. This equates to $704 per acre-foot ($2.16 per 1,000 gallons);
after the infrastructure is fully paid (30 years), the cost drops to $241 per acre-foot ($0.74 per
1,000 gallons). Overall, this strategy has a low cost compared to other strategies in the 2016 East

Texas Regional Water Plan.

WUG: Houston County Irrigation
WMS: Houston County, Yegua-Jackson Aquifer

Supply 2,340 Ac-ft/yr 1,451
Depth to Water 300
Well Depth 820
Well Size 12 in
Wells Needed 20
Construction Costs Number Unit Cost
Water Wells 20 $191,607
Connection to Transmission System 20 $50,000
Engineering and Contingencies (30% for pipelines, 35% for other items)
Subtotal of Well(s)
Transmission System Size Quantity Unit Unit Cost
Pipeline - Rural 18 in. 15,840 LF $69
Pump Station 327 HP 1 EA $2,716,000
Ground Storage Tank 0.52 MG 1 EA $385,028
Easement - Rural 15,840 LF $16
Engineering and Contingencies (30% for pipelines, 35% for other items)
Subtotal for Transmission 3 miles
Permitting and Mitigation
Construction Total
Interest During Construction 12 Months

TOTAL CAPITAL COST

Debt Service (5.5% for
20 years)

Operational Costs*
Total Annual Cost

UNIT COSTS (Until Amortized)
Cost per ac-ft
Cost per 1000 gallons

UNIT COSTS (After Amortization)

Cost per ac-ft
Cost per 1000 gallons

gpm

Total Cost
$3,832,146
$1,000,000
$1,641,000
$6,473,146

Total Cost
$1,088,000
$2,716,000
$385,028
$
272,250
$1,412,000
5,873,278

$143,000
$12,489,000
$437,000
$12,926,000

$1,082,000
$564,700
$1,647,000

$704
$2.16

$241
$0.74

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water
treatment chemicals, well pumping (for groundwater), ongoing regulatory support (as needed) and

other anticipated annual operating costs.
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PROJECT EVALUATION

This strategy benefits irrigation users in Houston County and is expected to have a positive
impact on their water supply security. This analysis did not identify any impacts to agricultural
or natural resources or to key parameters of water quality. New wells in the county will reduce
demands on other water supplies in Houston County and will have no other apparent impact on
other State water resources. From a third party social and economic perspective, this voluntary
redistribution of water will be beneficial because it provides water for economic growth.

Based on the analyses provided above, the recommended strategy to drill new wells in Houston
County for irrigation use was evaluated across eleven different criteria for the purpose of quick
comparison against alternative projects that may be incorporated into the 2016 East Texas
Regional Water Plan. The results of this evaluation can be seen in the table below.

Criteria Rating Explanation

Quantity 4 2,340 ac-ft per year
Reliability 4 Reliable Supply
Cost 3 Medium Cost
Environmental 4 Low to Medium Impacts
Factors
Impact on Other 4 No Known Impacts.
State Water
Resources
Threat to 5 No Impacts to Rural Areas. Positively benefits Agricultural
Agricultural Resources.
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility |1 Local Sponsorship unknown
Implementation 4 No known risks
Issues

REFERENCES
2011 East Texas Regional Water Plan.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR JASPER MANUFACTURING

Water User Group Name:  Jasper Manufacturing

Strategy Name: Purchase from Lower Neches Valley Authority (Sam Rayburn)

Strategy ID: JASP-MFG

Strategy Type: Existing Surface Water Source
; - . 3,046 — 8,420 ac-ft per year

Potential Supply Quantity: (2.7 - 7.5 MGD) Pery

Implementation Decade: 2030

Development Timeline: 2030

Project Capital Cost: $33,497,000 (September 2013)

Annual Cost: $6,059,000

Unit Water Cost $720 per ac-ft

(Rounded): ($2.21 per 1,000 gallons)

PROJECT DESCRIPTION

This strategy is a recommended strategy for Manufacturing in Jasper County and involves a
contract between individual manufacturing water users and the Lower Neches Valley Authority
for raw water from Sam Rayburn as their permit allows. The cost for supply from Sam Rayburn
includes the cost of raw water and infrastructure related to water conveyance. Ultimately, the
cost for raw water will need to be negotiated with the Lower Neches Valley Authority and will
reflect the wholesale water rates of this entity at the time a contract is made. The cost estimate
included in this technical memorandum utilizes an assumed rate for the East Texas Regional
Water Planning Area regional rate for raw surface water.

SUPPLY DEVELOPMENT

The quantity of supply from this strategy represents the highest manufacturing need projected in
Jasper County by the East Texas Regional Planning Group during the planning period (2020-
2070). The reliability of this water supply is considered high due to the availability of water
projected in Sam Rayburn using the Texas Water Development Board’s Water Availability
Models. In addition, this strategy is not dependent on any other water management strategies in
the 2016 East Texas Regional Water Plan. The quantity of supply from this strategy represents a
contract of 3,046 ac-ft per year, beginning in 2030, and increases to 8,420 ac-ft per year,
beginning in 2070.

ENVIRONMENTAL CONSIDERATIONS

The impact to the environment due to pipeline construction is expected to be temporary and
minimal. In addition, a contract between manufacturing water users in Jasper County and the
Lower Neches Valley Authority should have a minimum impact to environmental water needs, no
impact to the surrounding habitat, and a low impact to cultural resources in the area. There are no
bays or estuaries in close proximity Jasper County.
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PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.

PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The
capital costs assumed 22 miles of pipeline (the approximate distance from Sam Rayburn to the
center of Jasper County), a pump station with an intake, a booster pump station, and one terminal
storage tank with one day of storage. The annual cost was estimated using the East Texas
Regional Water Planning Area regional rate for raw surface water. Overall, this strategy has a
medium cost compared to other strategies in the 2016 East Texas Regional Water Plan due to the
length of pipeline required.

WUG NAME: Jasper Manufacturing

STRATEGY: Purchase from Lower Neches Valley Authority (Sam Rayburn)

Raw Water Quantity: 8,420 AF/Y 7.51 MGD

CAPITAL COSTS

Pipeline Size Quantity Unit Unit Price Cost
Pipeline Rural 30 in. 116,160 LF $137 $15,951,000
Pipeline Urban 30 in. 0 LF $192 $0
Right of Way Easements Rural (ROW) 116,160 LF $26  $3,280,530
Right of Way Easements Urban (ROW) 0.0 LF $0
Engineering and Contingencies (30%) $4,785,000
Subtotal of Pipeline 22 miles $24,016,530
Pump Station(s)

Pump with intake 356 HP 1 LS $2,105,000  $2,105,000
Booster Pump Station 356 HP 1 LS $2,863,000 $2,863,000
Engineering and Contingencies (35%) $1,738,800
Subtotal of Pump Station(s) $6,706,800
Storage Tanks 1.9 MG 1 LS $772,596 $772,596
Engineering and Contingencies (35%) $270,409
Subtotal of Storage Tanks $1,043,005
Permitting and Mitigation $598,000
Construction Total $32,364,000
Interest During Construction 12 Months $1,133,000
TOTAL CAPITAL COST $33,497,000
Debt Service (5.5% for 20

years) $2,803,000
Electricity ($0.09 kWh) $209,000
Operational Costs* $3,256,000
Total Annual Costs $6,059,000
UNIT COSTS (Until Amortized)

Per Acre-Foot of treated water $720
Per 1,000 Gallons $2.21
UNIT COSTS (After Amortization)

Per Acre-Foot $387
Per 1,000 Gallons $1.19

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment chemicals, well
pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual operating costs.
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PROJECT EVALUATION

This strategy benefits manufacturing users in Jasper County and is expected to have a positive
impact on their water supply security. This analysis did not identify any impacts to agricultural
or natural resources or to key parameters of water quality. A contract to pull water from Sam
Rayburn will reduce demands on other water supplies in Jasper County and will have no other
apparent impact on other State water resources. From a third party social and economic
perspective, this voluntary redistribution of water will be beneficial because it provides water for
economic growth.

Based on the analyses provided above, the Jasper Manufacturing recommended strategy to
purchase water from the Lower Neches Valley Authority was evaluated across eleven different
criteria for the purpose of quick comparison against alternative projects that may be incorporated
into the 2016 East Texas Regional Water Plan. The results of this evaluation can be seen in the
table below.

Criteria Rating Explanation
Quantity 4 8,420 ac-ft per year
Reliability 4 Reliable Supply
Cost 3 Medium Cost
Environmental 4 Low to Medium Impacts
Factors
Impact on Other 4 No Known Impacts.

State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility |1 Local Sponsorship unknown
Implementation 4 No known risks
Issues

REFERENCES
2011 East Texas Regional Water Plan.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR JEFFERSON COUNTY-OTHER

Water User Group Name:  Jefferson County-Other

Strategy Name: Purchase from Lower Neches Valley Authority (Sam Rayburn)
Strategy ID: JEFF-CTR
Strategy Type: Existing Surface Water Source

; i,. 197 —3,413 ac-ft per year
Potential Supply Quantity: (0.7 - 3.0 MGD) pery
Implementation Decade: 2050
Development Timeline: 2050
Project Capital Cost: $14,236,000 (September, 2013)
Annual Cost: $2,521,000
Unit Water Cost $739 per ac-ft
(Rounded): ($2.27 per 1,000 gallons)

PROJECT DESCRIPTION

This strategy is a recommended strategy for County-Other in Jefferson County and involves a
contract between individual municipal water users and the Lower Neches Valley Authority for
raw water from Sam Rayburn, as their permit allows. The cost for supply from Sam Rayburn
includes the contractual cost of raw water and infrastructure related to water conveyance.
Ultimately, the cost for raw water will need to be negotiated with the Lower Neches Valley
Authority and will reflect the wholesale water rates of this entity at the time a contract is made.
The cost estimate included in this technical memorandum utilizes an assumed rate for the East
Texas Regional Water Planning Area regional rate for raw surface water.

SUPPLY DEVELOPMENT

The quantity of supply from this strategy represents the water need projected for County-Other in
Jefferson County by the East Texas Regional Planning Group during the planning period (2020-
2070). The quantity of supply from this strategy represents a contract of 797 ac-ft per year,
beginning in 2050, and increases over time to 3,413 ac-ft per year, beginning in 2070. The
reliability of this water supply is considered high due to the availability of water projected in Sam
Rayburn using the Texas Water Development Board’s Water Availability Models. However, this
strategy is dependent on coordination with the Lower Neches Valley Authority. This strategy is
not dependent on any other water management strategies in the 2016 East Texas Regional Water
Plan.

ENVIRONMENTAL CONSIDERATIONS

The impact to the environment due to pipeline construction is expected to be temporary and
minimal. In addition, a contract between municipal water users in Jefferson County, categorized
by the Texas Water Development Board as County-Other, and the Lower Neches Valley
Authority should have a minimal impact to environmental water needs, no impact to the
surrounding habitat, and a low impact to cultural resources in the area. This analysis was
performed assuming that a project site would be chosen that had minimal impact to bays or
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estuaries in Jefferson County.

PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.

PLANNING LEVEL OPINION OF COST

2016 Water Plan
East Texas Region

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The
capital costs assumed 12 miles of pipeline (25% of the approximate distance across Jefferson
County), a pump station with an intake, a booster pump station, and one terminal storage tank
with one day of storage. The annual cost was estimated using the East Texas Regional Water
Planning Area regional rate for raw surface water. Overall, this strategy has a medium to low
cost compared to other strategies in the 2016 East Texas Regional Water Plan due to the length of

pipeline required.

WUG NAME: Jefferson County-Other

STRATEGY: Purchase from Lower Neches Valley Authority
Raw Water Quantity: 3,413 AF/Y 4.6 MGD
CAPITAL COSTS

Pipeline Size Quantity Unit  Unit Price
Pipeline Rural 20 in. 63,360 LF $81
Pipeline Urban 20 in. 0 LF $112
Right of Way Easements Rural (ROW) 63,360 LF $26
Engineering and Contingencies (30%)

Pump Station(s)

Pump with intake 120 HP 1 LS $1,000,000
Booster Pump Station 120 HP 1 LS $1,651,000
Engineering and Contingencies (35%)

Subtotal of Pump Station(s)

Storage Tanks 3.0 MG 1 LS $1,040,950
Engineering and Contingencies (35%)

Subtotal of Storage Tanks

Permitting and Mitigation

CONSTRUCTION TOTAL

Interest During Construction 12 Months

TOTAL CAPITAL COST

ANNUAL COSTS

Debt Service (5.5% for 20
years)

Operational Costs*

Total Annual Costs

UNIT COSTS (Until Amortized)
Per Acre-Foot of treated water
Per 1,000 Gallons

UNIT COSTS (After Amortization)
Per Acre-Foot
Per 1,000 Gallons

Cost
$5,118,000
$0
$1,789,370
$1,535,000

$1,000,000
$1,651,000

$927,850
$3,578,850

$1,040,950
$364,332
$1,405,282

$328,000
$13,754,502
$481,000
$14,236,000

$1,191,000
$1,330,000
$2,521,000

$739
$2.27

$390
$1.20

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment
chemicals, well pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated

annual operating costs.
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PROJECT EVALUATION
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This strategy benefits municipal users in Jefferson County and is expected to have a positive
impact on their water supply security. This analysis did not identify any impacts to agricultural
or natural resources or to key parameters of water quality. A contract to pull water from Sam
Rayburn will reduce demands on other water supplies in Jefferson County and will have no other
apparent impact on other State water resources.

Based on the analyses provided above, the Jefferson County-Other recommended strategy to
purchase water from the Lower Neches Valley Authority was evaluated across eleven different
criteria for the purpose of quick comparison against alternative projects that may be incorporated
into the 2016 East Texas Regional Water Plan. The results of this evaluation can be seen in the

table below.

Criteria Rating Explanation
Quantity 4 3,413 ac-ft per year
Reliability 4 Reliable Supply
Cost 3 Medium Cost
Environmental 4 Low Impacts
Factors
Impact on Other 4 No Known Impacts.
State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility |1 Local Sponsorship unknown
Implementation 4 No known risks

Issues

REFERENCES

2011 East Texas Regional Water Plan.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR JEFFERSON MANUFACTURING

Water User Group Name:  Jefferson Manufacturing

Strategy Name: Purchase from Lower Neches Valley Authority (Sam Rayburn)
Strategy ID: JEFF-MFG
Strategy Type: Existing Surface Water Source

181,181 — 309,322 ac-ft per year

Potential Supply Quantity: (162 - 276 MGD)

Implementation Decade: 2020

Development Timeline: 2020

Project Capital Cost: $312,255,000

Annual Cost: $139,694,000

Unit Water Cost $452 per ac-ft
(Rounded): ($1.39 per 1,000 gallons)

PROJECT DESCRIPTION

This strategy is a recommended strategy for Manufacturing in Jefferson County and involves a
contract between individual manufacturers and the Lower Neches Valley Authority for raw water
from their Sam Rayburn system, as their permit allows. The Lower Neches Valley Authority
currently supplies water to manufacturing water users in Jefferson County. Therefore, the only
cost for additional supply from is the contractual cost of raw water. Ultimately, this cost will
need to be negotiated with the Lower Neches Valley Authority and will reflect their wholesale
water rates at that time. The cost estimate included in this technical memorandum utilizes an
assumed rate for the East Texas Regional Water Planning Area regional rate for raw surface
water.

SUPPLY DEVELOPMENT

The Lower Neches Valley Authority is projected to supply Jefferson Manufacturing with over
230,000 ac-ft per year beginning in 2020; this supplies increases through 2070. The strategy
recommended for Jefferson Manufacturing is equal to the need projected for this entity during the
planning period (2020-2070). The contract required for this strategy increases their supply by
181,181 ac-ft per year beginning in 2020 and increases over time to 309,322 ac-ft per year
beginning in 2070. These supplies are considered highly reliable; however, the supply is
dependent on coordination with the Lower Neches Valley Authority.

ENVIRONMENTAL CONSIDERATIONS

There are not any significant environmental considerations associated with this strategy. A
contract between manufacturers in Jefferson County and the Lower Neches Valley Authority
should have a minimum impact to environmental water needs, no impact to the surrounding
habitat, and a low impact to cultural resources in the area. Since this strategy does not include
any new construction, there is no impact expected to bays or estuaries located in Jefferson
County.
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PERMITTING AND DEVELOPMENT
There are no permitting or development issues associated with this strategy.
PLANNING LEVEL OPINION OF COST
A planning level opinion of cost (PLOC) for this strategy is included in the table below. A

regional rate for raw surface water was used for the purchase costs. Overall, this strategy has a
low unit cost compared to other strategies in the 2016 East Texas Regional Water Plan.

WUG NAME: Jefferson Manufacturing

STRATEGY: Purchase from Lower Neches Valley Authority (Sam Rayburn)
Raw Water Quantity: 309,322 AF/Y 414 MGD

CAPITAL COSTS

Pipeline Size Quantity Unit Unit Price Cost
Pipeline Rural 102 in. 89,760 2 $867 $155,706,000
Pipeline Urban 102 in. 0 LF $1,215 $0
Right of Way Easements Rural (ROW) 89,760 2 $26 $2,534,950
Right of Way Easements Urban (ROW) 0 0 $0 $0
Subtotal of Pipeline 17 miles $204,952,950
Pump Station(s)

Pump with intake 17737 HP 1 LS $22,175,000  $22,175,000
Booster Pump Station 17737 HP 1 LS $26,293,000  $26,293,000
Engineering and Contingencies (35%) $16,963,800
Subtotal of Pump Station(s) $65,431,800
Storage Tanks 8.6 MG 6 LS $2,588,768  $15,532,607
Engineering and Contingencies (35%) $5,436,412
Subtotal of Storage Tanks $20,969,019
Permitting and Mitigation $473,000
CONSTRUCTION TOTAL $291,827,000
Interest During Construction 24 Months $20,428,000
TOTAL CAPITAL COST $312,255,000

ANNUAL COSTS
Debt Service (5.5% for 20

years) $26,129,000
Operational Costs* $113,565,060
Total Annual Costs $139,694,000
UNIT COSTS (Until Amortized)

Per Acre-Foot of treated water $452
Per 1,000 Gallons $1.39
UNIT COSTS (After Amortization)

Per Acre-Foot $398
Per 1,000 Gallons $1.22

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment
chemicals, well pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual
operating costs.
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PROJECT EVALUATION

This strategy benefits manufacturers in Jefferson County and is expected to have a positive
impact on their water supply security. This analysis did not identify any impacts to agricultural
or natural resources or to key parameters of water quality. A contract to pull water from the
Lower Neches Valley Authority’s Sam Rayburn system will reduce demands on other water
supplies in Angelina County and will have no other apparent impact on other State water
resources. From a third party social and economic perspective, this voluntary redistribution of
water will be beneficial because it provides water for economic growth.

Based on the analyses provided above, the Jefferson Manufacturing recommended strategy to
purchase water from the Lower Neches Valley Authority was evaluated across eleven different
criteria for the purpose of quick comparison against alternative projects that may be incorporated
into the 2016 East Texas Regional Water Plan. The results of this evaluation can be seen in the
table below.

Criteria Rating Explanation
Quantity 4 309,322 ac-ft per year
Reliability 4 Reliable Supply
Cost 4 Low Cost
Environmental 4 Low Impacts
Factors
Impact on Other 4 No Known Impacts.
State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility |1 Local Sponsorship unknown
Implementation 4 No known risks
Issues

REFERENCES

2011 East Texas Regional Water Plan.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR JEFFERSON STEAM ELECTRIC POWER

Water User Group Name:  Jefferson Steam Electric Power

Strategy Name: Purchase from Lower Neches Valley Authority (Sam Rayburn)
Strategy ID: JEFF-SEP
Strategy Type: Existing Surface Water Source

13,426 — 30,839 ac-ft per year

Potential Supply Quantity: (12.0 - 27.5 MGD)

Implementation Decade: 2020

Development Timeline: 2020

Project Capital Cost: $54,518,000 (September)
Annual Cost: $15,645,000

Unit Water Cost $507 per ac-ft
(Rounded): ($1.56 per 1,000 gallons)

PROJECT DESCRIPTION

This strategy is a recommended strategy for Steam Electric Power in Jefferson County and
involves a contract between individual steam electric power water users and the Lower Neches
Valley Authority for raw water from their Sam Rayburn system, as their permit allows. The cost
for supply from Sam Rayburn includes the contractual cost of raw water and infrastructure related
to water conveyance. Ultimately, the cost for raw water will need to be negotiated with the
Lower Neches Valley Authority and will reflect the wholesale water rates of this entity at the time
a contract is made. The cost estimate included in this technical memorandum utilizes an assumed
rate for the East Texas Regional Water Planning Area regional rate for raw surface water.

SUPPLY DEVELOPMENT

The quantity of supply from this strategy represents the water need projected for Steam Electric
Power in Jefferson County by the East Texas Regional Planning Group during the planning
period (2020-2070). The quantity of supply from this strategy represents a contract of 13,426 ac-
ft per year, beginning in 2020, and increases over time to 30,839 ac-ft per year, beginning in
2070. The reliability of this water supply is considered high due to the availability of water
projected in Sam Rayburn using the Texas Water Development Board’s Water Availability
Models. However, this strategy is dependent on coordination with the Lower Neches Valley
Authority. This strategy is not dependent on any other water management strategies in the 2016
East Texas Regional Water Plan.

ENVIRONMENTAL CONSIDERATIONS

The impact to the environment due to pipeline construction is expected to be temporary and
minimal. In addition, a contract between steam electric power water users in Jefferson County
and the Lower Neches Valley Authority should have a minimal impact to environmental water
needs, no impact to the surrounding habitat, and a low impact to cultural resources in the area.
This analysis was performed assuming that a project site would be chosen that had minimal
impact to bays or estuaries in Jefferson County.
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PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.

PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The
capital costs assumed 17 miles of pipeline (25% of the approximate distance across Jefferson

County), a pump station with an intake, and a booster pump station.

The annual cost was

estimated using the East Texas Regional Water Planning Area regional rate for raw surface water.
Overall, this strategy has a medium to low cost compared to other strategies in the 2016 East
Texas Regional Water Plan due to the length of pipeline required.

WUG NAME: Jefferson Steam Electric Power
STRATEGY: Purchase from Lower Neches Valley Authority

41.27
Raw Water Quantity: 30,839 AF/Y MGD
CAPITAL COSTS
Pipeline Size Quantity Unit  Unit Price Cost
Pipeline Rural 60 in. 89,760 LF $307 $27,552,000
Right of Way Easements Rural (ROW) 89,760 LF $26 $2,534,950
Engineering and Contingencies (30%) $8,266,000
Subtotal of Pipeline 17 miles $38,352,950
Pump Station(s)
Pump with intake 733 HP 1 LS  $2,666,000 $2,666,000
Booster Pump Station 733 HP 1 LS  $4,806,000 $4,806,000
Engineering and Contingencies (35%) $2,615,200
Subtotal of Pump Station(s) $10,087,200
Storage Tanks 5.2 MG 1 LS $1,509,159 $1,509,159
Engineering and Contingencies (35%) $528,206
Subtotal of Storage Tanks $2,037,365
Permitting and Mitigation $473,000
Construction Total $50,951,000
Interest During Construction 24 Months $3,567,000
TOTAL CAPITAL COST $54,518,000
Debt Service (5.5% for 20
years) $4,562,000
Operational Costs* $11,083,000
Total Annual Costs $15,645,000
UNIT COSTS (Until Amortized)
Per Acre-Foot of treated water $507
Per 1,000 Gallons $1.56
UNIT COSTS (After Amortization)
Per Acre-Foot $377
Per 1,000 Gallons $1.16

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment
chemicals, well pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual

operating costs.
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This strategy benefits municipal users in Jefferson County and is expected to have a positive
impact on their water supply security. This analysis did not identify any impacts to agricultural
or natural resources or to key parameters of water quality. A contract to pull water from Sam
Rayburn will reduce demands on other water supplies in Jefferson County and will have no other

apparent impact on other State water resources.

Based on the analyses provided above, the Jefferson County-Other recommended strategy to
purchase water from the Lower Neches Valley Authority was evaluated across eleven different
criteria for the purpose of quick comparison against alternative projects that may be incorporated
into the 2016 East Texas Regional Water Plan. The results of this evaluation can be seen in the

table below.

Criteria Rating Explanation
Quantity 4 30,839 ac-ft per year
Reliability 4 Reliable Supply
Cost 4 Low Cost
Environmental 4 Low Impacts
Factors
Impact on Other 4 No Known Impacts.

State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility |1 Local Sponsorship unknown
Implementation 4 No known risks
Issues

REFERENCES
2011 East Texas Regional Water Plan.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR NACOGDOCHES LAKE NACONICHE

Water User Group Name:  Nacogdoches County Multiple Water Users

Strategy Name: Lake Naconiche Regional Water System
Strategy ID: NACN-LK
Strategy Type: New Surface Water Source
. ... 1,700 ac-ft per year
Potential Supply Quantity: (15 MGD) pery
Implementation Decade: 2030
Development Timeline: 2030
Project Capital Cost: $34,492,000 (September, 2013)
Annual Cost: $5,273,000
Unit Water Cost $3,102 per ac-ft
(Rounded): ($9.52 per 1,000 gallons)

PROJECT DESCRIPTION

Lake Naconiche has recently been completed. This lake was built by NRCS for flood storage and
recreation, but there are plans to develop water supply from the lake for rural communities. A
study was completed in 1992 that evaluated a potential regional water system using water from
Lake Naconiche. To provide water to Nacogdoches County-Other users and several rural WSCs,
it is recommended to develop this source for water supply. A brief description of the proposed
strategy is presented below.

SUPPLY DEVELOPMENT

Lake Naconiche is located in northeast Nacogdoches County on Naconiche Creek. It is permitted
to store 9,072 ac-ft of water. To use water from Lake Naconiche for water supply, the County
must seek a permit amendment for diversions for municipal use. According to the Neches WAM,
the firm yield of the lake would be approximately 3,239 ac-ft per year. It is assumed that the
regional water system would serve County-Other entities in Nacogdoches County (including Caro
WSC, Lilbert-Looneyville, Libby and others), Appleby WSC, Lily Grove WSC and Swift WSC.
At this time the primary sponsor of the system has not been confirmed. It could possibly be one
of the entities served or a new water provider dedicated to the operation of this system.

The project is initially sized for 3 MGD peak capacity. This includes a lake intake, new water
treatment plant located near Lake Naconiche, pump station and a distribution system of pipelines
in the northeast part of the county. Overall unit costs are estimated at $9.52 per 1,000 gallons
during amortization. After amortization, costs will decrease to $4.31 per 1,000 gallons. The costs
for each participant are based on the unit cost of water for the strategy and capital costs are
proportioned by strategy amounts. Actual costs would be negotiated by each user.
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ENVIRONMENTAL CONSIDERATIONS

The impact to the environment due to pipeline construction is expected to be temporary and
minimal. The project should have a minimum impact to environmental water needs, no impact to
the surrounding habitat, and a low impact to cultural resources in the area. There are no bays or
estuaries in Nacogdoches County.

PERMITTING AND DEVELOPMENT

The water right permit for Lake Naconiche has to be changed from recreational use to multi-
purpose use.

PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The
capital costs assumed 28 miles of pipeline (serving all the potential customers for this source of
supply), a pump station with an intake, a booster pump station, a 3 MGD treatment plant, and one
terminal storage tank with 0.38 MG of storage. The annual cost was estimated using the East
Texas Regional Water Planning Area regional rate for raw surface water. Overall, this strategy
has moderate to high cost compared to other strategies in the 2016 East Texas Regional Water
Plan.
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WUG Nacogdoches County-Other

WMS Lake Naconiche Regional Water System - Phase 1

AMOUNT (ac-ft per year): 1,700 1.5MGD 3.0 MGD

CAPITAL COSTS Size Quantity  Unit Unit Price Cost
Pipeline

Right of Way Easements Rural (ROW) 147,840 LF $26 $4,175,270
Engineering and Contingencies (30%) $1,612,000
Subtotal of Pipeline $11,159,270
Pump Station(s)

Pump

Station 188 HP 1 LS $1,997,000 $1,997,000
Lake Intake 188 HP 1 LS $1,561,000 $500,000
Engineering and Contingencies (35%) $874,000
Subtotal of Pump

Station(s) $3,371,000
Storage Tanks 0.38 MG 1 LS $314,000 $314,000
Engineering and Contingencies (35%) $110,000
Subtotal of Storage

Tanks $424,000
Water Treatment Plant

Water Treatment Plant 3.0 MGD 1 LS $11,896,000 $11,896,000
Engineering and Contingencies (35%) $4,164,000
Subtotal of Pump

Station(s) $16,060,000
Permitting and Mitigation - infrastructure $754,066
Construction Total $31,768,000
Water rights Permitting $500,000
Interest During Construction 24 Months $2,224,000
TOTAL COST $34,492,000
ANNUAL COSTS

Operational Costs* $2,387,000
Total Annual Costs $5,273,000
UNIT COSTS (Until Amortized)

Per Acre-Foot of treated water $3,102
Per 1,000 Gallons $9.52
UNIT COSTS (After Amortization)

Per Acre-Foot $1,431
Per 1,000 Gallons $4.39

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment chemicals, well
pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual operating costs.

PROJECT EVALUATION

This strategy benefits multiple municipal users in Nacogdoches County and is expected to have a
positive impact on their water supply security. This analysis did not identify any impacts to
agricultural or natural resources or to key parameters of water quality. Using supplies from this
source will reduce demands on other water supplies in Nacogdoches County and will have no
other apparent impact on other State water resources. From a third party social and economic
perspective, this voluntary redistribution of water will be beneficial because it provides water for
economic growth.
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Based on the analyses provided above, the Lake Naconiche Regional System is identified as a
recommended strategy for Nacogdoches County and it was evaluated across eleven different
criteria for the purpose of quick comparison against alternative projects that may be incorporated
into the 2016 East Texas Regional Water Plan. The results of this evaluation can be seen in the
table below.

Criteria Rating Explanation
Quantity 4 1,700 ac-ft per year
Reliability 4 Reliable Supply
Cost 2 Medium to Moderate High Cost
Environmental Factors 4 Low to Medium Impacts
Impact on Other State 4 Low Impacts.
Water Resources
Threat to Agricultural 4 Low to No Impacts
Resources/Rural Areas
Interbasin Transfers No
Other Natural Resources | 4 Low to No Impacts
Major Impacts on Key 4 No known Impacts
Water Quality Parameters
Political Feasibility 4 Sponsor identified and committed.
Implementation Issues 4 No known risks

REFERENCES
2011 East Texas Regional Plan.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR NACOGDOCHES D&M WSC

Water User Group Name: Nacogdoches County D&M WSC

Strategy Name: New wells in Carrizo-Wilcox Aquifer
Strategy ID: NACW-DMW
Strategy Type: New Groundwater Source
. - . 250 ac-ft per year
Potential Supply Quantity: (022 MGIg) y
Implementation Decade: 2060
Development Timeline: 2060
Project Capital Cost: $3,484,000 (September 2013)
Annual Cost: $384,000
Unit Water Cost $1,536 per ac-ft
(Rounded): ($4.71 per 1,000 gallons)

PROJECT DESCRIPTION

D&M WSC is a municipal water user in Nacogdoches County. This water user currently relies on
groundwater in the Carrizo Wilcox aquifer in Nacogdoches County. D&M WSC has a small need
starting in 2060 and the maximum need is approximately 234 ac-ft per year. To meet this need, it is
recommended that D&M WSC continue to use supplies from Carrizo Wilcox by drilling additional wells.
This strategy is a recommended strategy for D&M WSC in Nacogdoches County and involves the
development of two wells located within the Carrizo-Wilcox Aquifer as this aquifer has been identified as
a potential source of water in Nacogdoches County. These wells will provide approximately 400 ac-ft per
year and are assumed to have a water depth of 600 feet. A peaking factor of two was assumed for the
wells, and the cost estimate includes conveyance infrastructure in order to capture the peak annual supply.

SUPPLY DEVELOPMENT

The supply is required only in the later part of the planning cycle, for decades 2060 and 2070. Currently,
all of the existing needs are being met by supplies from the Carrizo Wilcox aquifer. There are sufficient
supplies available in the Nacogdoches County Carrizo Wilcox to develop the supply needed for this water
management strategy. It is assumed that each well will provide 200 ac-ft per year to meet D&M WSC’s
needs in Nacogdoches County providing a total yield required for the strategy. Overall, the reliability of
this supply is considered high, based on the proven use of this source and groundwater availability
models.

ENVIRONMENTAL CONSIDERATIONS

The environmental impacts from this strategy are expected to be low. However, groundwater
development from this source should be evaluated for potential impacts on spring flows and base flows of
surface water in close proximity. The impact to the environment due to pipeline construction is expected
to be temporary and minimal. New wells have a potential decrease in the groundwater-surface water
nexus, which could reduce base flows. Impacts to environmental water needs, habitat, and cultural
resources are expected to be low. There are no bays or estuaries in close proximity of Nacogdoches
County.
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PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.
PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The capital costs
assumed four miles of pipeline, two wells, a peaking factor of two, and a maximum well yield of 250 gpm
for each well. This equates to $1,538 per acre-foot ($4.72 per 1,000 gallons); after the infrastructure is
fully paid (30 years), the cost drops to $370 per acre-foot ($1.14 per 1,000 gallons). Overall, this strategy
has a moderate to high cost compared to other strategies in the 2016 East Texas Regional Water Plan.

WUG: Nacogdoches County D & M WSC
WMS: Nacogdoches County - Carrizo Aquifer Wells

Supply 250 Ac-ft/yr (155 gpm)
Depth to Water 300
Well Depth 600
Well Size 12 in
Wells Needed 2
Construction Costs Number Unit Cost Total Cost
Water Wells 2 $394,954 $789,908
Connection to Transmission System 2 $50,000 $100,000
Engineering and Contingencies (30% for pipelines, 35% for other items) $306,000
Subtotal of Well(s) $1,195,908
Unit
Transmission System Size  Quantity Unit Cost Total Cost
Pipeline - Rural 6 in. 21,120 LF $18 $384,000
Pump Station 49 HP 1 EA $789,000 $789,000
Ground Storage Tank 0.06 MG 1 EA $124,984 $124,984
Easement - Rural 21,120 LF $16 $363,110
Engineering and Contingencies (30% for pipelines, 35% for other items) $435,000
Subtotal for Transmission 4 miles 2,096,094
Permitting and Mitigation $132,000
Construction Total $3,424,000
Interest During Construction 6 Months $60,000
TOTAL CAPITAL COST $3,484,000
Debt Service (5.5% for 20 years) $292,000
Operational Costs* $92,400
Total Annual Cost $384,000
UNIT COSTS (Until Amortized)
Cost per ac-ft $1,536
Cost per 1000 gallons $4.71
UNIT COSTS (After Amortization)
Cost per ac-ft $370
Cost per 1000 gallons $1.14

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment chemicals, well
pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual operating costs.
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PROJECT EVALUATION

This strategy benefits municipal user D&M WSC in Nacogdoches County and is expected to have a
positive impact on their water supply security. This analysis did not identify any impacts to agricultural
or natural resources or to key parameters of water quality. New wells in the county will reduce demands
on other water supplies in Nacogdoches County and will have no other apparent impact on other State
water resources. From a third party social and economic perspective, this voluntary redistribution of
water will be beneficial because it provides water for economic growth.

Based on the analyses provided above, the recommended strategy to drill new wells in Nacogdoches
County for D&M WSC’s use was evaluated across eleven different criteria for the purpose of quick
comparison against alternative projects that may be incorporated into the 2016 East Texas Regional Water
Plan. The results of this evaluation can be seen in the table below.

Criteria Rating Explanation
Quantity 4 250 ac-ft per year
Reliability 4 Highly Reliable Supply
Cost 3 Moderate to High Cost
Environmental 4 Low to No Impacts
Factors
Impact on Other 4 No known impacts to other projects.
State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility | 2 Sponsor identified but uncommitted.
Implementation 4 No known risks
Issues

REFERENCES

Discussions with Regional Water Planning Group.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR NACOGDOCHES LIVESTOCK

Water User Group Name: Nacogdoches County Livestock

Strategy Name: New wells in Carrizo-Wilcox Aquifer
Strategy ID: NACW-LTK
Strategy Type: New Groundwater Source
. . 3,059 ac-ft per year
Potential Supply Quantity: (2.7 MGD) Pery
Implementation Decade: 2020
Development Timeline: 2020
Project Capital Cost: $23,770,000 (September 2013)
Annual Cost: $2,766,000
Unit Water Cost $904 per ac-ft
(Rounded): ($2.77 per 1,000 gallons)

PROJECT DESCRIPTION

This strategy is a recommended strategy for livestock users in Nacogdoches County and involves the
development of 22 wells located within the Carrizo-Wilcox Aquifer as this aquifer has been identified as
a potential source of water in Nacogdoches County. These wells will provide approximately 3,000 ac-ft
per year and are assumed to have a water depth of 300 feet. A peaking factor of two was assumed for the
wells, and the cost estimate includes conveyance infrastructure in order to capture the peak annual supply.

SUPPLY DEVELOPMENT

The supply is required for all decades of the planning cycle to help meet the needs. Currently, local
supply provides half of the supply for the livestock needs and the remainder is taken from the Carrizo
Wilcox aquifer. There are sufficient supplies available in the Nacogdoches County Carrizo Wilcox to
develop the supply needed for this water management strategy. It is assumed that each well will provide
200 ac-ft per year to meet livestock demands in Nacogdoches County providing a total yield required for
the strategy. Overall, the reliability of this supply is considered high, based on the proven use of this
source and groundwater availability models.

ENVIRONMENTAL CONSIDERATIONS

The environmental impacts from this strategy are expected to be low. However, groundwater
development from this source should be evaluated for potential impacts on spring flows and base flows of
surface water in close proximity. The impact to the environment due to pipeline construction is expected
to be temporary and minimal. New wells have a potential decrease in the groundwater-surface water
nexus, which could reduce base flows. Impacts to environmental water needs, habitat, and cultural
resources are expected to be low. There are no bays or estuaries in close proximity of Nacogdoches
County.

PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.
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PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The capital costs
assumed 10 miles of pipeline, 22 wells, a peaking factor of two, and a maximum well yield of 250 gpm
for each well. This equates to $904 per acre-foot ($2.77 per 1,000 gallons); after the infrastructure is fully
paid (30 years), the cost drops to $254 per acre-foot ($0.78 per 1,000 gallons). Overall, this strategy has a
medium cost compared to other strategies in the 2016 East Texas Regional Water Plan.

WUG: Nacogdoches County Livestock
WMS: Nacogdoches County - Carrizo Aquifer Wells

Ac-
Supply 3,059 ft/yr 1,897 gpm
Depth to Water 300
Well Depth 500
Well Size 6 in
Wells Needed 22
Construction Costs Number Unit Cost Total Cost
Water Wells 22 $365,789 $8,047,359
Connection to Transmission System 22 $50,000 $1,100,000
Engineering and Contingencies (30% for pipelines, 35% for other items) $3,147,000
Subtotal of Well(s) $12,294,359
Transmission System Size  Quantity Unit  Unit Cost Total Cost
Pipeline - Rural 20 in. 52,800 LF $81 $4,265,000
553
Pump Station HP 1 EA  $2,423,000 $2,423,000
0.68
Ground Storage Tank MG 1 EA $463,432 $463,432
Easement - Rural 52,800 LF $16 $907,720
Engineering and Contingencies (30% for pipelines, 35% for other items) $2,290,000
Subtotal for Transmission 10 miles 10,349,152
Permitting and Mitigation $322,000
Construction Total $22,966,000
Interest During Construction 12 Months $804,000
TOTAL CAPITAL COST $23,770,000
Debt Service (5.5% for 20 years) $1,989,000
Operational Costs* $777,000
Total Annual Cost $2,766,000
UNIT COSTS (Until Amortized)
Cost per ac-ft $904
Cost per 1000 gallons $2.77
UNIT COSTS (After Amortization)
Cost per ac-ft $254
Cost per 1000 gallons $0.78

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment chemicals, well
pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual operating costs.
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PROJECT EVALUATION

This strategy benefits livestock users in Nacogdoches County and is expected to have a positive impact on
their water supply security. This analysis did not identify any impacts to agricultural or natural resources
or to key parameters of water quality. New wells in the county will reduce demands on other water
supplies in Nacogdoches County and will have no other apparent impact on other State water resources.
From a third party social and economic perspective, this voluntary redistribution of water will be
beneficial because it provides water for economic growth.

Based on the analyses provided above, the recommended strategy to drill new wells in Nacogdoches
County for livestock use was evaluated across eleven different criteria for the purpose of quick
comparison against alternative projects that may be incorporated into the 2016 East Texas Regional Water
Plan. The results of this evaluation can be seen in the table below.

Criteria Rating Explanation

Quantity 4 3,059 ac-ft per year
Reliability 4 Highly Reliable Supply
Cost 3 Medium Cost
Environmental 4 Low to No Impacts
Factors
Impact on Other 4 No known impacts to other projects.
State Water
Resources
Threat to 4 Low to No Impacts
Agricultural
Resources/Rural
Areas
Interbasin Transfers No
Other Natural 4 Low to No Impacts
Resources
Major Impacts on 4 No known Impacts
Key Water Quality
Parameters
Political Feasibility |1 Local Sponsorship unknown
Implementation 4 No known risks
Issues

REFERENCES

2011 East Texas Regional Plan.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR NACOGDOCHES MINING

Water User Group Name: Nacogdoches County Mining

Strategy Name: Purchase from Angelina Neches River Authority (Angelina River)
Strategy ID: NACW-MIN
Strategy Type: New Surface Water Source

5,475- 118 ac-ft per year (Varies)

Potential Supply Quantity: (4.88 - 0.15 MGD)

Implementation Decade: 2020

Development Timeline: 2020

Project Capital Cost: $12,465,000 (September, 2013)
Annual Cost: $6,650,000

Unit Water Cost $1,209 per ac-ft

(Rounded): ($3.71 per 1,000 gallons)

PROJECT DESCRIPTION

Mining users in Nacogdoches County show a projected need in the early decades of the planning cycle.
This strategy is a recommended strategy for Mining in Nacogdoches County and involves a contract
between individual mining water users and the Angelina Neches River Authority for raw water from the
Angelina River, as their permit allows. Potential mining customers in Nacogdoches County have reached
out to Angelina Neches River Authority for a contract to sell water. It is assumed that the individual
mining customers will develop the infrastructure required to access supplies from Angelina River to the
project location. The cost for supply from the Angelina River includes the cost of raw water and
infrastructure related to water conveyance. Ultimately, the cost for raw water will need to be negotiated
with the Angelina Neches River Authority and will reflect the wholesale water rates of this entity at the
time a contract is made. The cost estimate included in this technical memorandum utilizes an assumed
rate for the East Texas Regional Water Planning Area regional rate for raw surface water.

SUPPLY DEVELOPMENT

The quantity of supply from this strategy represents the mining need projected in Nacogdoches County by
the East Texas Regional Water Planning Group. Currently mining needs are met by local supplies in
Nacogdoches County and groundwater supplies from other aquifers in the County. The recommended
source of supply for the future mining needs will be the run-of-river supplies from Angelina River that
Angelina Neches River Authority is applying for. The reliability of this water supply is considered
medium due to the availability of water projected in the Angelina River using the Texas Water
Development Board’s Water Availability Models. However, this strategy is dependent on sales with the
Angelina Neches River Authority and their application for 30,000 ac-ft per year from the Angelina River
(Strategy ID: ANRA-ROR). The quantity of supply from this strategy represents a contract of 5,475 ac-ft
per year, beginning in 2020 and decreases to 118 ac-ft per year by 2040.
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ENVIRONMENTAL CONSIDERATIONS

The impact to the environment due to pipeline construction is expected to be temporary and minimal. In
addition, a contract between mining water users in Nacogdoches County and the Angelina Neches River
Authority should have a minimum impact to environmental water needs, no impact to the surrounding
habitat, and a low impact to cultural resources in the area. There are no bays or estuaries in Nacogdoches
County.

PERMITTING AND DEVELOPMENT
There are no permitting or development issues associated with this strategy.
PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The capital costs
assumed 9.5 miles of pipeline (approximate distance from the potential location for run-of-river
diversions on Angelina River to the center of Nacogdoches County), a pump station with an intake and
one terminal storage tank with 1.2 MG of storage. The annual cost was estimated using the East Texas
Regional Water Planning Area regional rate for raw surface water. Overall, this strategy has a medium
cost compared to other strategies in the 2016 East Texas Regional Water Plan due to the length of
pipeline required.
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WUG NAME: Nacogdoches County Mining

STRATEGY: Purchase from ANRA (Angelina ROR)

Raw Water Quantity: 5,500 Ac-ft/yr 9.81 MGD

CAPITAL COSTS

Pipeline Size Quantity Unit  Unit Price Cost

Pipeline Rural 24 in. 50,160 LF $103 $5,166,000
Pipeline Urban 24 in. 0 LF $144 $0
Right of Way Easements Rural (ROW) 50,160 LF $26 $1,416,580
Engineering and Contingencies (30%) $1,550,000
Subtotal of Pipeline 9.5 miles $8,132,580
Pump Station(s)

Pump with intake 345 HP 1 LS $2,056,000 $2,056,000
Booster Pump Station 0 HP 0 LS $0 $0
Engineering and Contingencies (35%) $719,600
Subtotal of Pump Station(s) $2,775,600
Storage Tanks 1.2 MG 1 LS $643,607 $643,607
Engineering and Contingencies (35%) $225,262
Subtotal of Storage Tanks $868,869
Permitting and Mitigation $265,500
Construction Total $12,043,000
Interest During Construction 12 Months $422,000
TOTAL CAPITAL COST $12,465,000
ANNUAL COSTS

Debt Service (5.5% for 20 years) $1,043,000
Operational Costs* $5,607,000
Total Annual Costs $6,650,000
UNIT COSTS (Until Amortized)

Per Acre-Foot of treated water $1,209
Per 1,000 Gallons $3.71
UNIT COSTS (After Amortization)

Per Acre-Foot $1,019
Per 1,000 Gallons $3.13

* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment chemicals,
well pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual operating costs.

PROJECT EVALUATION

This strategy benefits mining users in Nacogdoches County and is expected to have a positive impact on
their water supply security. This analysis did not identify any impacts to agricultural or natural resources
or to key parameters of water quality. A contract to pull water from the Angelina River will reduce
demands on other water supplies in Nacogdoches County and will have no other apparent impact on other
State water resources. From a third party social and economic perspective, this voluntary redistribution of
water will be beneficial because it provides water for economic growth.

Based on the analyses provided above, the Nacogdoches Mining recommended strategy to purchase water
from the Angelina Neches River Authority was evaluated across eleven different criteria for the purpose
of quick comparison against alternative projects that may be incorporated into the 2016 East Texas
Regional Water Plan. The results of this evaluation can be seen in the table below.
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Criteria Rating Explanation
Quantity 4 5,475 ac-ft per year
Reliability 3 Medium Reliable Supply
Cost 3 Medium Cost
Environmental Factors 4 Low to No Impacts
Impact on Other State 4 No known impacts to other projects.

Water Resources

Threat to Agricultural 4 Low to No Impacts
Resources/Rural Areas
Interbasin Transfers No
Other Natural Resources 4 Low to No Impacts
Major Impacts on Key 4 No known Impacts
Water Quality Parameters
Political Feasibility 4 Sponsor identified and committed to the strategy
Implementation Issues 4 No known risks
REFERENCES

2011 East Texas Regional Water Plan.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR NACOGDOCHES STEAM ELECTRIC POWER

Water User Group Name: Nacogdoches County Steam Electric Power

Strategy Name: Purchase from Angelina Neches River Authority (Angelina River)
Strategy ID: NACW-SEP1
Strategy Type: New Surface Water Source

; . 199—8,594 ac-ft per year (Varies
Potential Supply Quantity: (0.7- 7.6 MGD) per year ( )
Implementation Decade: 2030
Development Timeline: 2030
Project Capital Cost: $25,805,000 (September, 2013)
Annual Cost: $5,264,000
Unit Water Cost $619 per ac-ft
(Rounded): ($1.9 per 1,000 gallons)

PROJECT DESCRIPTION

There is significant growth in the steam electric power water use in Nacogdoches County. Currently, the
steam electric power needs in this County are being met by supplies from Lake Striker. Since the
increase in demand is significant, starting at 799 ac-ft per year in 2030 and increasing to 8,594 ac-ft per
year, multiple water management strategies are proposed to address this need. This strategy is a
recommended strategy for steam electric power users in Nacogdoches County and involves a contract
between individual steam electric power water users and the Angelina Neches River Authority for raw
water from Angelina River, as their permit allows. It is assumed that the individual steam electric power
customers will develop the infrastructure required to access supplies from Angelina River to the project
location. The cost for supply from the Angelina River includes the cost of raw water and infrastructure
related to water conveyance. Ultimately, the cost for raw water will need to be negotiated with the
Angelina Neches River Authority and will reflect the wholesale water rates of this entity at the time a
contract is made. The cost estimate included in this technical memorandum utilizes an assumed rate for
the East Texas Regional Water Planning Area regional rate for raw surface water.

SUPPLY DEVELOPMENT

The quantity of supply from this strategy represents the steam electric power need projected in
Nacogdoches County by the East Texas Regional Water Planning Group. Currently steam electric power
needs are met by surface water supplies from Lake Striker. Lake Striker supplies are contracted out for
the planning cycle and there are no additional supplies currently available to help meet the needs for
steam electric power users in Nacogdoches County. The recommended source of supply for the future
steam electric power needs will be the transmission system connection to Lake Columbia supply that
Angelina Neches River Authority is developing. The reliability of this water supply is considered
medium to high due to the availability of water projected for Lake Columbia using the Texas Water
Development Board’s Water Availability Models. However, this strategy is dependent on sales with the
Angelina Neches River Authority and their plan for developing Lake Columbia supplies. The quantity of
supply from this strategy represents a contract of 799 ac-ft per year, beginning in 2020 and increasing to a
maximum amount of 8,500 ac-ft per year by 2070. The additional needs for steam electric power will be
addressed by a second strategy discussed in another technical memorandum.
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ENVIRONMENTAL CONSIDERATIONS

The impact to the environment due to pipeline construction is expected to be temporary and minimal. In
addition, a contract between steam electric power water users in Nacogdoches County and the Angelina
Neches River Authority should have a minimum impact to environmental water needs, no impact to the
surrounding habitat, and a low impact to cultural resources in the area. There are no bays or estuaries in
Nacogdoches County.

PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.
PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The capital costs
assumed 9.5 miles of pipeline (approximate distance from the potential location for releases from Lake
Columbia on Angelina River to the center of Nacogdoches County), a pump station with an intake, and
one terminal storage tank with 0.9 MG of storage. The annual cost was estimated using the East Texas
Regional Water Planning Area regional rate for raw surface water. Overall, this strategy has low to
medium cost compared to other strategies in the 2016 East Texas Regional Water Plan.

WUG NAME: Nacogdoches County Steam Electric Power

STRATEGY: Purchase from ANRA

Raw Water Quantity: 8,500 Ac-ft/yr 15.17 MGD

CAPITAL COSTS

Pipeline Size Quantity  Unit Unit Price Cost

Pipeline Rural 60 in. 50,160 LF $307 $15,397,000
Pipeline Urban 60 in. 0 LF $430 $0
Right of Way Easements Rural (ROW) 50,160 LF $26 $1,416,580
Right of Way Easements Urban (ROW) 0.0 LF $0 $0
Subtotal of Pipeline 9.5 miles $21,432,580
Pump Station(s)

Pump with intake 282 HP 1 LS $1,802,000 $1,802,000
Booster Pump Station 0 HP 0 LS $0 $0
Engineering and Contingencies (35%) $630,700
Subtotal of Pump Station(s) $2,432,700
Storage Tanks 0.9 MG 1 LS $593,305 $593,305
Engineering and Contingencies (35%) $207,657
Subtotal of Storage Tanks $800,962
Permitting and Mitigation $265,500
CONSTRUCTION TOTAL $24,931,742
Interest During Construction 12 Months $873,000
TOTAL CAPITAL COST $25,805,000

ANNUAL COSTS
Debt Service (5.5% for 20

years) $2,159,000
Operational Costs* $3,105,000
Total Annual Costs $5,264,000
UNIT COSTS (Until Amortized)

Per Acre-Foot of treated water $619
Per 1,000 Gallons $1.90

UNIT COSTS (After Amortization)

Appendix 5B-A-57 Chapter 5B - Appendix A
(2015.12.01)



2016 Water Plan
East Texas Region

Per Acre-Foot $365
Per 1,000 Gallons $1.12
* Includes, as appropriate, operation and maintenance, power, water purchase (raw or treated), water treatment
chemicals, well pumping (for groundwater), ongoing regulatory support (as needed) and other anticipated annual
operating costs.

PROJECT EVALUATION

This strategy benefits mining users in Nacogdoches County and is expected to have a positive impact on
their water supply security. This analysis did not identify any impacts to agricultural or natural resources
or to key parameters of water quality. A contract to pull water from the Angelina River will reduce
demands on other water supplies in Nacogdoches County and will have no other apparent impact on other
State water resources. From a third party social and economic perspective, this voluntary redistribution of
water will be beneficial because it provides water for economic growth. Based on the analyses provided
above, the Nacogdoches Steam Electric Power recommended strategy to purchase water from the
Angelina Neches River Authority was evaluated across eleven different criteria for the purpose of quick
comparison against alternative projects that may be incorporated into the 2016 East Texas Regional Water
Plan. The results are in table below.

Criteria Rating Explanation

Quantity 4 8,500 ac-ft per year
Reliability 3 Medium Reliable Supply
Cost 3 Low to Medium Cost
Environmental Factors 4 Low to No Impacts
Impact on Other State 4 Low Impacts.
Water Resources
Threat to Agricultural 4 Low to No Impacts
Resources/Rural Areas
Interbasin Transfers No
Other Natural Resources 4 Low to No Impacts
Major Impacts on Key 4 No known Impacts
Water Quality Parameters
Political Feasibility 1 Local Sponsorship unknown
Implementation Issues 4 No known risks

REFERENCES
2011 East Texas Regional Plan.
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ETRWPA WATER MANAGEMENT STRATEGY ANALYSIS
TECHNICAL MEMORANDUM FOR NACOGDOCHES STEAM ELECTRIC POWER

Water User Group Name: Nacogdoches County Steam Electric Power

New wells in Carrizo-Wilcox Aquifer/Transfer from Houston

Strategy Name: County WCID#1

Strategy ID: NACW-SEP2
Strategy Type: New Groundwater Source

: - . 3,989 ac-ft per year /1,000 ac-ft per year
Potential Supply Quantity: .78 MGD)p y Pery
Implementation Decade: 2070
Development Timeline: 2070
Project Capital Cost: $16,021,000 (September 2013)
Annual Cost: $1,875,000
Unit Water Cost $938 per ac-ft
(Rounded): ($2.88 per 1,000 gallons)

PROJECT DESCRIPTION

This strategy is a recommended strategy for Steam Electric Power users in Nacogdoches County and
involves the development of ten wells located within the Carrizo-Wilcox Aquifer as this aquifer has been
identified as a potential source of water in Nacogdoches County. These wells will provide approximately
4,000 ac-ft per year and are assumed to have a water depth of 300 feet. A peaking factor of two was
assumed for the wells, and the cost estimate includes conveyance infrastructure in order to capture the
peak annual supply. Additionally, this strategy also assumes a 1,000 ac-ft transfer of groundwater
supplies from Houston County WCID #1 to Nacogdoches Steam Electric Power users.

SUPPLY DEVELOPMENT

The supply is only required in 2070 as other water management strategies help meet the need in the
interim years. It is assumed that each well will provide 250 ac-ft per year to meet steam electric power
demands in Nacogdoches County providing a total strategy yield of 3,989 ac-ft per year for 2070. An
additional 1,000 ac-ft per year was also supplied from Houston County WCID#1 as a surplus in all
decades. A target yield for this strategy was set to the highest need projected by the East Texas Regional
Water Planning Group in 2070. Overall, the reliability of this supply is considered high, based on the
proven use of this source and groundwater availability models.

ENVIRONMENTAL CONSIDERATIONS

The environmental impacts from this strategy are expected to be low. However, groundwater
development from this source should be evaluated for potential impacts on spring flows and base flows of
surface water in close proximity. The impact to the environment due to pipeline construction is expected
to be temporary and minimal. New wells have a potential decrease in the groundwater-surface water
nexus, which could reduce base flows. Impacts to environmental water needs, habitat, and cultural
resources are expected to be low. There are no bays or estuaries in close proximity of Nacogdoches
County.
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PERMITTING AND DEVELOPMENT

There are no permitting or development issues associated with this strategy.
PLANNING LEVEL OPINION OF COST

A planning level opinion of cost (PLOC) for this strategy is included in the table below. The capital costs
assumed 9.5 miles of pipeline, ten wells, a peaking factor of two, and a maximum well yield of 250 gpm
for each well. This equates to $938 per acre-foot ($2.88 per 1,000 gallons); after the infrastructure is fully
paid (30 years), the cost drops to $267 per acre-foot ($0.82 per 1,000 gallons). Overall, this strategy has a
medium cost compared to other strategies in the 2016 East Texas Regional Water Plan.

WUG: Nacogdoches County Steam Electric Power
WMS: Nacogdoches County - Carrizo Aquifer Wells

Supply 2,000 Acre-feet per year 1,240 gpm
Depth to Water 300
Well Depth 600
Well Size 12 in
Wel