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Executive Summary

In 1997 the State Legislature, through Senate Billdetermined that water
planning should be accomplished at a regional leatier than with the centralized
approach employed previously by the Texas Watereldogvment Board (TWDB). To
accomplish this task, the TWDB divided the state ib6 regional water planning areas
and appointed representational Regional Water Rign@roups (RWPGS) to guide the
development of each region’s plan. In 2001, raVisgles and guidelines from the
TWDB were enacted through Senate Bill 2. The glagprocess is cyclic, with updated
Regional Water Plans and State Water Plans prodeweey five years.

The designated water planning area for the eassamnttheast portions of Texas is
the East Texas Regional Water Planning Area (ETRY/RI&o known as Region | or the
East Texas Region. The water planning procesearETRWPA is guided by the East
Texas Regional Water Planning Group (ETRWPG). @&hedividuals are charged with
the responsibility for development of the 2011 upd® the ETRWPA water plan (the
2011 Plan). The ETRWPG is currently comprised had following voting members

representing specific community interests:

» David Alders - Agriculture Michael Harbordt - Industries

« Jeff Branick - Counties William Heugel — Public

 David Brock - Municipalities Dr. Joe Holcomb — Small Businesses

« George Campbell - Other Kelley Holcomb - Water Utilities

 Jerry Clark - River Authorities Bill Kimbrough - Other

» Josh David - Other » Glenda Kindle - Public
 Chris Davis — Counties * Duke Lyons - Municipalities
* Mark Dunn — Small Businesses » Dale Peddy - Electric Power
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* Hermon Reed - Agriculture » Scott Hall - River Authorities
* Monty Shank - River Authorities » Worth Whitehead - Water Districts
» Darla Smith - Industries * Leon Young - Environment

At its core, the regional water planning proces®lves the evaluation of water
demands, identification of water supplies, and tgweent of water management
strategies designed to meet potential water shestaglowever, the process also involves
the evaluation of a broad range of issues thattijreelate to water planning. Some of
these issues notably include protection of natueaburces and agricultural resources,
water conservation and drought contingency, angem@tanagement strategy quantity,

reliability, and cost.

Regional water planning in the ETRWPA is a publiogess, involving frequent
public meetings of the ETRWPG, careful consideratd the requests and needs of the
various water user groups in the region, and arerstanding of the need to allow for
public comment throughout the planning cycle. &orin-depth discussion of any of the
topics addressed in this Executive Summary, thelereg referred to the full report
document of the 2011 Plan. An electronic copyheffinal 2011 Plan is available online
at the ETRWPA websitehttp://www.etexwaterplan.organd at the TWDB website:
http://twdb.state.tx.us

ES.1 Regional Description

The ETRWPA consists of all or portions of the faellag 20 counties located in

the Neches, Sabine, and Trinity River Basins, &ed\teches-Trinity Coastal Basin:

Anderson Jefferson Rusk
Angelina Nacogdoche Sabine
Cherokee Newtor San Augustine
Hardin Orange Shelby
Henderson(partial) Panola Smith (partial)
Houston Polk (partial) Trinity (partial)
Jasper Rusk
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The region extends from the southeastern cornéheoftate for over 150 miles
north and northwest as illustrated on Figure ES.The ETRWPA consists of
approximately 10,329,800 acres of land, accounfimgoughly six percent of the total

area of the State of Texas.

Much of the ETRWPA is forested, supporting varidyses of timber industry.
Plant nurseries are common in portions of the regi@il production is scattered
throughout the region, and beef cattle are promin@&woultry production and processing
are prevalent in Shelby and Nacogdoches Counti@ésrary significant in Angelina and
Panola Counties. There is diverse manufacturingaddition to timber industries.
Commercial fishing is an important economic chagastic of Sabine Lake. Tourism is
important in many areas, especially on and aroargklreservoirs, Sabine Lake, and the
Gulf of Mexico. Timbered areas include a numbestaite parks and national forests,

etc., that offer recreational and hunting oppotiasi

Agriculture is a vital component of the ETRWPA ecomy and culture.
According to the United States Department of Adtioe, the 20 counties that make up

the ETRWPA contain over 9,000 farms with a totabeér a million acres of crop land.
ES.2 Regional Population and Water Demands

Projecting the demand for water over the planniegag is a crucial element of
planning. Water demands were developed for siggmates of use, including municipal,
manufacturing, irrigation, steam-electric, miningnd livestock. Before municipal
demands can be estimated, however, population gii@mjis must be developed. A
summary of the population and water demand prajestias well as demand projections

for wholesale water providers follows.
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ES.2.1 Population Projections.in the 2006 Plan, the population of the ETRWPA
was projected to increase from approximately 1.08am people in 2010 to almost 1.5
million in 2060. For the 2011 Plan, the TWDB diext all regions to retain the
population projections from the 2006 Plan for ti®d 2 update. The ETRWPG decided
to keep the population projections for each coumtihe region at the level identified in
the 2006 Plan, as well. Population shifts withimuraties were confined to Angelina and

Nacogdoches Counties, where five new water usenpgrQNVUGs) were identified.

It should be noted that for Smith County, and patérly for the City of Tyler,
population estimates for the 2011 Plan are siguifiy below the Texas State Data
Center estimates for population. This understateéraepopulation for the City of Tyler
could present a significant problem for water plagnn the ETRWPA in the future if
not corrected. Other water suppliers including @y of Nacogdoches and Woodville
expressed concerns regarding a possible underéstohgopulation. .The ETRWPG's
expectation is that the population of the regiatosistituent cities and counties will be
appropriately adjusted in the next round of plagnimased on the 2010 census, and that
population projections will be more accurately eeted for Smith County and the City of
Nacogdoches and Woodville.

ES.2.2 Water Demand Projections Total water demand for the ETRWPG has

been projected for the 2010 to 2060 planning peidodix categories of water use, and is

summarized as follows:
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Water User
Category 2010 2020 2030 2040 2050 2060

Municipal 189,559 196,828 202,761 208,193 218,705 233,622
Manufacturing 299,992 591,904 784,140 821,841 857,902 893,476
Irrigation 151,100 151,417 151,771 152,153 152,575 153,040
Steam-Electric 44,985 80,989 94,515 111,006 131,108 155,611
Livestock 23,613 25,114 26,899 29,020 31,546 34,533
Mining 21,662 37,297 17,331 18,385 19,432 20,314
Total for

Region 730,911 1,083,549 1,277,417 1,340,598 1,411,268 1,490,596

The following changes to demand are included in2thiel Plan:

Increased steam-electric water demand in AngelimanGy.

Municipal water demands for newly identified WUGs Angelina and

Nacogdoches Counties (no net change on a countyvadis).

Reduced manufacturing water demand for AngelinanBou

Increased manufacturing water demand for JeffeGmmty.

Reduced irrigation water demands for Hardin antedadn Counties.

* Increased mining water demands in Angelina, Cherpkeand

Nacogdoches Counties.

* New mining water demands for Shelby and San Auges@iounties.

ES.2.3 Wholesale Water Provider Demand Projectionswholesale water

providers are those that have contracts to selertt@n 1,000 acre-feet per year (ac-ft per
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year) of water wholesale. Water may be provided ledade either to municipal or
manufacturing customers. As required, the ETRWPGstninclude such entities
individually in the water plan. Wholesale wateoyiders identified in the ETRWPA

include the following:

Angelina and Neches River Authority Angelina-Nacogdoches Water Control

and Improvements District No. 1

* Athens Municipal Water Authority City of Beaumont

» City of Carthage e City of Center

» City of Jacksonville » City of Lufkin

» City of Nacogdoches « City of Port Arthur

o City of Tyler e Houston County WCID No. 1

* Lower Neches Valley Authority « Panola County Freshwater Supply
District No. 1

» Sabine River Authority * Upper Neches River Municipal Water
Authority

ES.3 Water Supplies in the East Texas Regional Wt

Planning Area

The ETRWPG identified currently available water @ligs to the region by
source and user. The supplies available by soareebased on the supply available
during drought-of-record conditions. Surface waterd groundwater represent the
primary types of sources of water supply, althotlgdre are other potentially significant
types of sources as well. A summary of the avhlaupplies within the ETRWPA

follows:

Source of
Supply 2000 2010 2020 2030 2040 2050 2060

Reservoirs

. 1,966,4741,962,6981,958,5121,954,3281,950,1411,945,9551,941,769
(permitted)

Reservoirs

: 340,300 330,874 321,857 312,841 303,825 294,808 285,790
(unpermitted)
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Run-of-the-
River 623,004 623,004 623,004 623,004 623,004 623,004 623,004
(freshwater)

Run-of-the-
River 1,035,9821,035,9821,035,9821,035,9821,035,9821,035,9821,035,982
(brackish)

Groundwater | 446,043 446,043 446,043 446,043 446,043 446,043 446,043

Local 13,094 13,094 13,094 13,094 13,094 13,094 13,094
Supplies
Direct Reuse 1518 1518 1518 1518 1518 1,518 1,518

Indirect Reus¢ 16,559 16,559 13,687 13,687 13,687 13,687 13,687

Total 4,442,9744,429,7724,413,6974,400,4974,387,2944,374,0914,360,88]

~

Surface water supplies were determined using th&Q@-@pproved Water
Availability Models. In the ETRWPA, four river bas were evaluated: Neches,
Neches-Trinity, Trinity, and Sabine.

In Texas, joint groundwater planning is conductgddsoundwater Conservation
Districts. The counties in the ETRWPA fall intodendwater Management Areas-11 or
-14. The Texas Water Code now requires that thRVEPG rely on estimates made by
the Groundwater Management Areas that are detednimen desired future conditions
in the aquifer. However, desired future conditiowere not established by the
Groundwater Management Areas in the ETRWPA withi time frame required to be
included in this regional water plan. Thereforepumpdwater supplies have not been
modified from the 2006 Plan.

Other water supplies considered for planning pwpdsaclude reuse of treated
wastewater, saline sources, and local suppliescalLsupplies generally include stock
ponds that do not require water rights permits, landl mining supplies. These supplies

are assessed based on historical and current use.
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ES.4 Water Management Strategies to Meet the Regi®

Needs

The development of water management strategies (8YM& meet projected
water demands is a central element of water planninThe process of strategy
development includes a comparison of demand tolsgppdentification of shortages,

and identification and evaluation of water managerstrategies to meet the shortages.

Figure ES.2 summarizes the comparison of totaleadly available water supply
and total projected water demand for the ETRWPAhe Tegion as a whole has a
currently available surplus of 169,352 ac-ft pearym 2010, changing to a shortage of
nearly 3,000 ac-ft per year by 2050, and increasing shortage of 55,867 by 2060.
However, because not all water is available irpkltes, location-specific shortages can,
and do, occur throughout the region. The actuall whortages of individual WUGS in
the ETRWPA total 182,145 ac-ft per year by 2060.

Figure ES.2 Comparison of Regional Water SuppliesotDemands
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On a regional basis, sufficient supplies exist farnicipal and irrigation water
uses. Regional shortages are identified for maufimg, steam-electric power, mining
and livestock. The largest percentage of shortégegtributed to anticipated steam-
electric power plant development in the region.e Beam-electric power shortages are
for projected growth that currently does not hameidentified source or infrastructure.
Most of the manufacturing shortages are the resfutionsiderable growth in demands
and supplies that are limited to existing conti@tiounts. Mining shortages are largely
associated with new mining demands associated watiural gas development and
mining demands in Hardin County that are no lorggdrstantiated based on current use.
Livestock water use is also expected to grow in s@wounties, which will require the
development of additional resources and/or infuastre. Even though the municipal
water use shows a net surplus in every decadesgilimning period, there are individual

cities that are projected to have shortages duhieglanning period.

Twelve counties are identified with shortages othe planning horizon, with
Anderson, Angelina, Nacogdoches, Newton, and Orabgenties having the largest
projected shortages by 2060. Anderson and Ang€&manties are expected to have the
largest percent shortages (52 and 57 percent) 60,28nhd Tyler County is expected to
have the largest percentage surplus (48 percenB080. Projected surpluses and

shortages by county for each decade of the plarpenigd are summarized below.

Projected Shortages (ac-ft per year)
County 2010 2020 2030 2040 2050 2060
Anderson 4,23( -7,508 -9,688| -12,284| -15,428| -19,218
Angelina -6,089 -18,070| -18,362| -23,058| -28,317| -34,632
Cherokee 4,788 3,373 4,595 4,393 4,065 3,532
Hardin -5,080 -6,417 -7,120 -7,830 -8,645 -9,434
Henderson (P) 2,818 876 387 -89 -700 -1,455
Houston 2,012 1,536 973 370 -339 -1,154
Jasper 2,932 2,728 2,670 2,762 2,808 2,808
Jefferson 71,958 58,255/ 55,789| 52,733| 49,251| 44,206
Nacogdoches 9,720 5,385 9,013 5,305 -6,827| -12,638
ES-10 Executive Summary
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Newton 10,895 2,551 96 -2,930 -6,615| -11,096
Orange 19,110 13,537 6,890 141 -6,391| -13,947
Panola 4,321 4,028 3,849 3,686 3,512 3,252
Polk (P) 290 -75 -374 -602 -773 -959
Rusk 26,188 23,243 18,482 12,802 5,672 -3,305
Sabine 1,369 1,226 1,103 971 814 637
San Augustine -1,419 -7,004 -104 -224 -380 -549
Shelby 1,059 -1,182 -1,072 -2,621 -4,504 -6,827
Smith (P) 17,874 15,669 13,707 11,744 8,163 3,167
Trinity (P) 128 94 90 73 50 25
Tyler 2,249 1,922 1,729 1,696 1,725 1,720
TOTAL 169,352 94,167 82,653 47,038 -2,859| -55,867

Note: The sum of needs by county shown in thestabbve is based on total supplies to the cousgytlee
total county demands. The sum of the individuadseof water user groups within a county will diffe
These needs are shown in Chapter 4A, Table 4A.5

For the ETRWPA, 68 WUGSs were identified with shgea that cannot be met by
existing infrastructure and/or water supplies. ofak of five wholesale water providers
were identified as having shortages that cannanbeby existing infrastructure and/or

supplies.

The ETRWPG evaluated long-term WMSs available tetntee demands in the
ETRWPA. The strategies considered include thevahg:
* Water conservation and drought management
* Wastewater reuse
» Expanded use of existing supplies
* New supply development
* Interbasin transfers

Water management strategies and alternate wateagearent strategies were
evaluated using screening criteria establishedhleyBETRWPG in order to assess the

feasibility of the strategies. These criteria wadopted as guidelines, and strategies
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could be retained or dismissed at the discretioth@fETRWPG. The screening criteria

included the following:

* The strategy must have an identified sponsor draaity.
 The strategy must consider the end use. This desluvater quality,

distance to end use, etc.

» The strategy should provide a reasonable percewifaipe projected need
(except conservation, which will be evaluated fbnaeds).

» The strategy must meet existing federal and segjfelations.
» The strategy must be based on proven technology.
* The strategy must be able to be implemented.

* The strategy must be appropriate for regional waltgmning.
ES.5 Analysis of Impacts of Water Management Stragies

For the 2011 Plan, the ETRWPG reviewed selectedneptality parameters, and
addressed how water management strategies cowddt affater quality. In addition,
potential impacts of moving water used for ruralagricultural purposes to urban uses

were evaluated.

Water quality parameters selected by the ETRWP@aaameters that could be
impacted by water management strategies includeedl Tassolved Solids, Dissolved
Oxygen, Nutrients, Metals, and Turbidity. The dolig table summarizes how the
various types of water management strategies counfthct these key water quality

parameters.
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Water Management Strategy Types
Expanded Expanded Expanded Voluntary
Water Useof | Inter- Use of Use of Re- Water
Quality Surface | basin New Ground- | Indirect | Local |distribution | Conser-
Parameter | Water |[TransfergResenvoiry  water Reuse | Supplies* ** vation***
TDS ° ° ° ° ° °
Dissolved
[ ] [ J [ J [ J

Oxygen
Nitrogen ° ° ° ° °
Phosphorus ° ° ° ° °
Metals ° ° ° ° ° °
Turbidity ° °

*Expanded use of local supplies would not typigdle expected to have a significant impact on watdity.
**\/oluntary Redistribution could have an impact e water quality of the receiving water body
**\Water conservation would not typically be expedtto have a significant impact on water quality

As the population of the ETRWPA increases, municgnad industrial water
demands will rise accordingly, even with the impéation of conservation measures.
The largest proportion of additional municipal wasepply that will be utilized in the
ETRWPA over the planning period will be from expaddise of existing surface water
supplies and, to some extent, development of nefacel water supplies such as Lake
Columbia. Surface water demand will increase faniipal and industrial water users.
However, as currently planned, the expanded ussudfce water is not expected to
involve significant transfers of agricultural susl to municipal or industrial supplies.
The proposed increases in municipal water surfagmsupplies will rely on existing

water rights or new water rights from currently anpitted supplies.
ES.6 Water Conservation and Drought Management

Water conservation plans are long-term, permartestegies to reduce water use.
Drought contingency plans are similar to conseoraplans in that they aim to reduce

water use, but are only intended for temporaryqusriduring drought conditions.

Some water demand projections incorporate an eg@detvel of conservation to
be implemented over the planning period. For mpalause, the assumed reductions in

per capita water use are the result of the impléatiem of the State Water-Efficiency
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Plumbing Act. Within the ETRWPA, this amounts tooat an 8 percent reduction in
municipal water use (20,600 ac-ft per year) byahe of the planning period.

Conservation savings were also included in thenstel@ctric power demands.
Demands for steam-electric power were developet thié assumption that long-term
power needs will be met with more water-efficieatifities. The estimated water
savings associated with the higher efficiency poplents is nearly 27 percent of the total
demands or 57,100 ac-ft per year in the ETRWPA.duRions in demands due to
conservation were not quantified by the TWDB fommui@cturing, mining, irrigation and

livestock uses.

The TCEQ requires water conservation plans fornalinicipal and industrial
water users with surface water rights of 1,000tguef year or more and irrigation water
users with surface water rights of 10,000 ac-ft yesr or more. Water conservation
plans are also required for all water users apglyon a State water right, and may also
be required for entities seeking State fundingafater supply projects. In the ETRWPA,
28 entities hold municipal or industrial rightsemcess of 1,000 ac-ft per year and three

entities have irrigation water rights greater tA@000 ac-ft per year.

Conservation activities for municipal water usersthe ETRWPA are focused
primarily on education and public awareness prograraduction of unaccounted for
water through maintenance of water systems, andrwate structures that discourage

water waste.

The ETRWPA is a water-rich region and water corsgon in the region is
driven by economics and not by lack of water suppihe ETRWPG believes that water
users in the ETRWPA will implement advanced watenservation measures (i.e.
savings associated with active conservation messaeeconomic conditions dictate to
each individual user. Currently, over one fourthtiee municipal water users in the
ETRWPA have per capita water use less than 10@rgalper person per day and 57
percent are less than the Water Conservation Inmgiétion Task Force recommended

state average of 140 gallons per person per ddyileWwunicipal use represents about 20
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percent of the total regional water demands, theem@l savings from advanced
municipal conservation are relatively small. Tamnion may change as economics and

water supply conditions change in East Texas.

Drought management is a temporary strategy to coase/ailable water supplies
during times of drought or emergencies. This styts not recommended to meet long-
term growth in demands, but rather acts as a mwamsnimize the adverse impacts of
water supply shortages during drought. The TCEqdires drought contingency plans
for wholesale water suppliers and irrigation ditsj as well as retail public water

suppliers serving 3,300 or more connections.

The majority of the drought contingency plans i tETRWPA use trigger
conditions based on a combination of water supply demands placed on the water
distribution system. All plans include measuresattihange from voluntary water
restrictions in Stage | to mandatory restrictiomsthe final stage. Some drought
contingency plans include an emergency stage metttl related to drought, but rather

related to system rupture or failure.

ES.7 The 2011 Plan and Long-Term Protection of Wat and

Agricultural Resources

An important goal of water planning is the longateprotection of resources that
contribute to water availability, and to the qualf life in the State. One requirement
for the 2011 plan is to describe how the plan isstsient with the long-term protection

of the State’s water resources, agricultural resesjrand natural resources.

ES.7.1. Protection of Water ResourcesTo be consistent with the long-term
protection of water resources, the 2011 Plan mestmmend strategies that minimize
threats to the region’s sources of water over tharpng period. The water management
strategies identified in Chapter 4 were evaluatedtiireats to water resources. The

recommended strategies represent a comprehensivef@ meeting the needs of the
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region while effectively minimizing threats to wateesources. Some of the major

strategies for the 2011 Plan are as follows:

« Water conservation

« Indirect reuse

« Development of Lake Columbia

« Use of water from Toledo Bend by Regions C and D
« Optimized use of existing surface water resources

« Optimized use of groundwater

ES.7.2 Protection of Agricultural Resources. Agriculture is an important
economic cornerstone of the ETRWPA. Even with adég rainfall, irrigation is a
critical aspect of some agriculture in the regiowater availability modeling for the
region’s river basins indicates adequate availgiolf surface water to meet the projected

irrigation demands for the planning period.

ES.7.3 Protection of Natural Resources.The ETRWPA contains abundant
natural resources, which must be considered inrvpdd@ning. Natural resources include
threatened or endangered species; local, statefemedal parks and public land; and

energy/mineral reserves.

The ETRWPA includes twenty species of birds, six mmals, 21
reptiles/amphibians, nine fish, and thirteen mddtuthat are considered species of special
concern, including some species classified as téned or endangered. In general, water
management strategies planned for the ETRWPA wadd affect threatened or

endangered species.

The ETRWPA contains national forests, wildlife rgds, and a preserve; as well
as state parks, forests, and wildlife managemesdsar None of the water management
strategies currently proposed for the ETRWPA iseexgd to adversely impact state or

local parks or public land.
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Much of the ETRWPA is heavily forested and timb&mn important economic
resource for the region. In general, water managestrategies for the region would not

be expected to significantly affect this use.

Numerous oil and gas wells are located within tAR&RB/PA, including the East
Texas Oil Field, and four of the top 10 producirag @lelds in the state. These resources
represent an important economic base for the regidone of the water management

strategies is expected to significantly impact @és, or coal production in the region.

ES.7.4 Consistency of the 2011 Plan with Water Plamg Requirements

To be considered consistent with long-term protectf the State’s water, agricultural,
and natural resources, the ETRWPA Water Plan misst lae determined to be in
compliance with the regulations and guidelines geimg to water planning. The
regulations for water planning are found in 31 TeRa@ministrative Code Chapters 357
and 358. The information, data, evaluation, armmanendations included in the 2011

Plan were evaluated and determined to demonstatel@nce with these regulations.

ES.8 Regional Water Planning and Legislative

Recommendations

The 2011 Plan includes recommendations to the Téeagslature regarding
future regional water planning activities. The BVYRG was charged with considering
recommendations for ecologically unique stream s#ds) unique reservoir sites, and

general water planning needs.

ES.8.1 Unique Stream Segments The ETRWPG considered available
information regarding potential unique stream segén the region and voted to not
recommend any stream segments in the region foguenstatus. The ETRWPG
concluded that sufficient programs are already late to protect the regions’ streams

from inappropriate reservoir construction.
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ES.8.2 Unique Reservoir SitesThe ETRWPA has a long history of water supply
planning and reservoir development. There are mousesites that have been identified
as being hydrologically and topographically unidoereservoir development. Two sites
in the ETRWPA are currently designated as uniquakel Columbia and Fastrill
Reservoir. Lake Columbia received its unique design by the State Legislature
through SB 1362. Fastrill Reservoir was designatethe 79th Legislature through SB 3.
Other sites have not previously been recommendedefsignation as unique.

The ETRWPG recognizes that reservoirs can have rmiappacts on the
environment and that protection of the environmemtiready afforded through a process
which is more thorough than the regional water piag effort. The ETRWPG is not
recommending in this planning cycle that any adddi proposed sites be designated as
unique reservoir sites. The ETRWPG is recommenthagthese sites be recognized as
potential long-term water management strategiethimtime period more than fifty years
in the future. The ETRWPG believes that the lengdamg thorough economic and
environmental review process will determine if arfiythese reservoirs are constructed as

opposed to any decision by the ETRWPG.

ES.8.3 Legislative Recommendations The ETRWPG reviewed previous
legislative recommendations made pursuant to redjiater planning requirements and
evaluated new potential recommendations. Propossmmmendations were brought to
the ETRWPG for consideration. Legislative recomdagions adopted by the ETRWPG
for the 2011 Plan include the following:

e Junior Water Rights. The ETRWPG supports legislation allowing
exemptions to junior water rights by contracts theserve sufficient
surface water to meet 125% of the total projectehahd of the basin of
origin for the next 50 years.

* Flexibility in Determining Water Plan Consistency. The ETRWPG
recommends that the following steps be taken taem$dconcerns that

small cities and unincorporated areas may not Isgeeific water needs
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and water management strategies identified ineégenal water plan due
to the nature of aggregating these entities. Hethese entities may not be

eligible for state funding assistance.

— The TWDB should add language to their guidancefémding that
allows entities that fall under the planning lintibsretain eligibility for
state funding of water related projects withoutihgvspecific needs

identified in the regional water plans.

— The TWDB and the TCEQ should interpret existingdkgion to give
the maximum possible flexibility to water supplieas they seek to
serve the public and provide new supplies.

— Willing buyer/willing seller transactions of wateights and treated
water should not be controlled by existing regolati Such
transactions may be beneficial to all concerned g simply not
have been foreseen in the planning process.

— The TWDB and TCEQ should make use of their abitiywaive
consistency requirements if local water supplidestestrategies that

differ from those in the regional plan.

Continued Funding by the State of the Regional WatePlanning
Process on a Five-Year Cycle.The ETRWPG believes the grassroots
planning effort created by Senate Bill 1 is impotteo the state of Texas

and should be continued.

Groundwater Conservation Districts. The ETRWPG recognizes the
critical importance of groundwater conservation @ndper management
of this resource in the ETRWPA. Therefore, asmpartant component
of regional planning, the ETWRPG encourages thoseigms of the
ETRWPA not presently participating in a groundwatsnservation

district to carefully review groundwater managemprdctices in their
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area and to consider whether creating or joininggraundwater

conservation district would be appropriate.

Uniqgue Reservoir Designation Limitations. The ETRWPG
recommends that the designation of unique resefopihe sites currently
designated be extended to 2060, which would beugtrathe current
planning period. The ETRWPG also recommends tmatUnited State
Army Corps of Engineers Mitigation Bank Review Teahmve TWDB

and appropriate regional water planning agenciesdded to the teams.

Wastewater Reuse. The ETRWPG recommends that current regulations
as they pertain to wastewater reuse should bewedieand amended, as

necessary, to encourage the reuse of wastewalide reff

Funding Expansion. The ETRWPG recommends that the TWDB expand
existing programs to assist entities with fundiaglacement and repairs to
aging infrastructure and/or allow replacement of tewva supply
infrastructure to be funded through the Water kthacture Fund
program. In addition, the ETRWPG recommends tkguirements for
funding by the TWDB for the Economically DistressActeas Program
(EDAP) be revised to reduce unnecessary and diffreguirements for
eligibility, including requirements for model sulidiion planning.

Environmental Flows. The ETRWPG acknowledges the importance of
these studies for the future of its water resousses supports the efforts
of the various advisory teams and stakeholdershis eéndeavor. The
ETRWPG also recognizes the need for water for groavtd economic
development. The ETRWPG also recognizes that duflorv conditions

in Texas’ rivers and streams must be sufficientstgpport a sound
ecological environment that is appropriate for #rea. However, the
ETRWPG believes it is imperative that existing watghts be protected.

In addition, SB 2 and SB 3 processes that relatentoronmental flows
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should be closely coordinated with the SB 1 plagngffort, involving

regional water planning.

* Uncommitted Water. The ETRWPG opposes unilateral cancellation of
uncommitted water contracts/rights; supports largntcontracts that are
required for future projects and drought periodsg,asupports shorter
term “interruptible” water contracts as a way toetsehort term needs
before long-term water rights are fully utilized.

ES.9 Infrastructure Financing Recommendations

The purpose of the infrastructure financing reoib identify funding needed to
implement the WMSs recommended in the 2011 Plan. suAvey of WUGs with
identified infrastructure needs was conducted ey EFFRWPG and the TWDB. The
survey was conducted after the Initially Preparksch Wvas approved by the ETRWPG.

Surveys were sent to 17 municipal WUGs and sevenleshle water providers
with projected water shortages. Surveys were caegland returned for eight of the
municipal WUGs and six of the wholesale water pievs. There were 31 WUGSs with
needs identified in the 2011 Plan not surveyeds€éhW&UGs were in the manufacturing,
power generation, irrigation, livestock, and miniegtegories. In the IFR study,
$1,348,737,330 of water supply and infrastructueeds were identified. Of that,
$1,236,774,491 was the estimated cost of new surater supply projects and major
transmission systems. The remaining $111,962,839 iwalevelopment of new wells,
local infrastructure, and public/private partnepspiojects. .

ES.10 Public Participation and Adoption of Plan

Regional water planning in Texas is a public precegquiring strategy for
ensuring that the region’s citizens are able toigipate in the process. Development and
adoption of the final 2011 Plan included regularetmgs of the ETRWPG, consultation

with representatives of the major water user grppp$lication of a region newsletter,
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distribution of regular press releases, and maartea of a website for the ETRWPA. In
addition, the ETRWPG held a Public Hearing to idtrce the 2011 IPP and accept
public comment. In all, comments were receivednfeight persons on behalf of various
agencies or groups. These included one oral comnprenided at the Public Hearing for
the 2011 IPP, one hand-written response providddeaPublic Hearing, and six letters
received during the comment period. In four cati®s,comments received related to a
single issue of the commenter. The other commemtsived addressed multiple issues.
Copies of comments and the ETRWPG responses to eatsmare included in
Chapter 10.

The final 2011 East Texas Regional Water Plan was submitted to the TWDB by
September 1, 2010.
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Chapter 1

Description of the Region

This document provides an update to the regioném@an for a portion of the
State of Texas known as the East Texas Regiona¢\VPdanning Area (ETRWPA), or
Region I. The region was established in 1997 alsgiéSenate Bill 1 (SB1), passed that
year by the Texas Legislature. Pursuant to the dton of the ETRWPA a regional
water planning group (known as East Texas Regioiater Planning Group or
ETRWPG) was formed and charged with the respoiityiiid develop a plan for the
management of water in the region to ensure itdadility to the region’s citizens for a
50-year planning horizon. Planning is performedacordance with regional and state
water planning requirements of the Texas Water gwveent Board (TWDB). The
initial regional plan was adopted in 2001. Sincat time, it has been updated one time
in 2006 and amended once in 2008. This is thenskapdate of the plan.

This second plan update (2011 Plan) will addressda range of water planning
issues, including a description of the region, paipon and water demand, water supply
availability, water management strategies, wateraligy conservation, regional
resources, and infrastructure financing requiresienThese elements may be found

below and in subsequent chapters of the plan.

This chapter provides descriptive details for tid&REVPA. These details include
a physical description of the region, climatologicketails, population projections,
economic activities, sources of water and water ateim and regional resources. In
addition, the chapter includes a discussion ofatsréo the region’s resources and water
supply, a general discussion of water conservaimhdrought preparation in the region,
and a listing of ongoing state and federal programthe ETRWPA that impact water

planning efforts in the region.
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1.1 General Introduction tothe East Texas Regional Water

Planning Area and the Regional Water Planning Group

The ETRWPA consists of all or portions of 20 coestiocated in the Neches,
Sabine, and Trinity River Basins, and the NechesHJrCoastal Basin. The region
extends from the southeastern corner of the statevier 150 miles north and northwest
as illustrated on Figure 1.1. The ETRWPA consitapproximately 10,329,800 acres
of land. The ETRWPA accounts for roughly 6 perceinthe total area of the State of

Texas.

The ETRWPG consists of 22 representatives. Thesmbars represent the
interests of the public, counties, municipalitiegjustries, agriculture, the environment,
small businesses, electric generating utilitieggrriauthorities, water districts, and water
utilities. The City of Nacogdoches is the admmasve contracting agency for the
ETRWPG. The ETRWPG has retained the serviceste&ia of engineering firms and
other specialists to prepare the 2011 Plan. Talleprovides a list of the ETRWPG
representatives and the engineering consulting teawlved in developing the 2011

Plan.
1.2 Physical Description

The ETRWPA is characterized by significant portiafisseveral watersheds and

natural geographic regions. Each watershed andsdsscribed following.

1.2.1 River Basns. The ETRWPA includes portions of three major river
basins, and one coastal basin. Most of the regitis \Within the Neches River Basin. In
fact, the majority of the Neches River Basin ise@d by the ETRWPA. The region also
includes much of the Texas portion of the SabineeRBasin; portions of the Trinity
River Basin in two counties; and a portion of thecNes-Trinity Coastal Basin in

Jefferson County. Figure 1.2 illustrates the beauie$ of the watersheds within the
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Table 1.1 East Texas Regional Water Planning Group Members
and Engineering Team

Executive Committee

Chair Kelley Holcomb

Vice-Chair Worth Whitehead 2" Vice Chair Michael Harbordt

Secretary Jerry Clark Assistant Secretary | David Brock

At-Large Ernest Mosby At-Large David Alders

Voting Member ship

Public Glenda Kindle Retired William Heugel -Retired

Counties Jeff Branick Jefferson County Chris Davis -Cherokee County

Municipalities David Brock City of Jacksonville Duke Lyons -City of San Augustine

Industries Michael Harbordt Femple Inland Forest Darla Smith -BASF Corporation
Products

Agricultural David Alders —Carrizo Creek Corporation| Hermon E. Reed, Jr.Gattlemen

Environmental Dr._J. Lgon Young Stephen F. Austin
University

Small Business Mark DunnBunn’s Construction, LLC Dr. Joseph HolcombDBentist

Eltﬁﬁ;[gg Generating Dale Peddy -Entergy

e Autortes | e e e aersatnort v P e e

Water Districts Worth WhiteheadRusk SWCD

Water Utilities Kelley Holcomb -Angelina-Neches River Authority

Other Bill Kimbr_ough —Retired George P. CampbellNacogdoches
Josh David —Livestock County

Non-Voting Member ship

James Alford Trinity County Steve Tyler Z?g&%n H Water Planning
Walter Glen Bobby Praytor City of Dallas Waterlltigs
. Texas Water Development Texas Department of Parks
Temple McKinnon Board Terry Stelly Wildlife
Connie Standridge Region C Water Planning Adam Bradley Region D Water Planning
Group Group
Cynthia Duet Louisiana Goyemor s Office Linda E. Parker Tex_as Department of
of Coastal Activities Agriculture
Judge Sandra Judge Floyd
Hodges Rusk County “Dock” Watson Shelby County
James Porter IMCAL

Contracting Agency

City of Nacogdoches

Engineering Team

Alan Plummer G.E. Walker &

Associates, Inc. Lead Engineer Associates, LLC Subconsultant Engineer

Freese & Nichols,
Inc.

LBG - Guyton & Subconsultant

Subconsultant Engineer Associates Groundwater Specialist
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ETRWPA. Streams in all the basins tend to flownfranorthwest to southeast.
Approximately one square mile of the Cypress CrBekin lies in the northeastern
portion of Panola County. Additional descriptionisthe Neches, Sabine, and Trinity

River Basins, as well as of Sabine Lake, follow.

Neches River. The Neches River Basin originates in Van Zandur@p Texas, and
flows for a distance of approximately 416 milesSabine Lake. In its course, the river
passes through or forms a boundary for 14 countiébese include the ETRWPA
counties of Smith, Henderson, Cherokee, Andersaustbn, Angelina, Trinity, Polk,
Tyler, Jasper, Hardin, Orange, and Jefferson. Traenage area for the entire basin is
approximately 10,000 square miles. Approximatelye-timrd of the basin area is
comprised of the Angelina River Basin. Significamibutaries to the basin include Pine
Island Bayou and Village Creek. The Neches RivasiB contributes nearly six million
acre-feet of water to Sabine Lake annually.

Sabine River. The Sabine River originates in Hunt County, Texagegion C. It flows
for a distance of approximately 550 miles in a galie southeast direction to Sabine
Lake. The river passes through or forms a bounflargix counties in the ETRWPA:
Panola, Shelby, Sabine, Newton, Orange, and Jeffe@ounties. Most of the river's
course within the ETRWPA forms the boundary betw&emas and Louisiana. The
Sabine River Basin covers approximately 9,750 sxjuaites, of which approximately
76% is in Texas. The remainder of the basin iatkat in Louisiana. The Sabine River

Basin contributes approximately 6.4 million acretfef water to Sabine Lake annually.

Neches-Trinity River. The coastal plain between the Neches River andtyriRiver
forms the Neches-Trinity Coastal Basin. The aselmc¢ated in Jefferson County (in the
ETRWPA) and Chambers County (in Region H). Maximelavation in the basin is
approximately 50 feet, although most of the basiless than 25 feet in elevation. Total
basin drainage area is approximately 770 squaresmiln Jefferson County, the basin
drains primarily to the Gulf Coast and to Sabindd.a The Region | portion of the
Neches-Trinity Coastal Basin is depicted in Figlu&
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Sabine Lake. Sabine Lake is a natural water body located hen Texas-Louisiana
border in southeast Texas, approximately sevensrfiitan the Gulf of Mexico. With a
surface area for the main body of the lake of 55,80 60,000 acres, it is one of the
smallest estuaries on the Texas Coast. The lghgosts an extensive coastal wetland
(i.e., salt marsh) system around much of the pegaméts small volume coupled with
large freshwater inflows from the Sabine and NedRieers, result in a turnover rate of

around 50 times per year. A map of Sabine Lakevasidity is provided on Figure 1.3.

Sabine Lake is hydraulically connected to the @filMexico via Sabine Pass, a
seven-mile long tidal inlet between the Gulf anc thouthern end of the lake.
Historically, Sabine Pass was a narrow, shallowewady. However, in the latter part of
the 19" century, a ship channel (generally known todathasSabine-Neches Waterway)
was dredged in the pass and lake to enable deey-navigation to inland ports. Over
ensuing years, the Sabine-Neches Waterway has dogemded in length, depth, and

width, and extended up into the Neches and Sabiver$?

Today, the Sabine-Neches Waterway extends fromGihié of Mexico to Port
Arthur on the western shore of Sabine Lake; to Bemnt upstream on the Neches River;
and Orange, upstream on the Sabine River. Therwayeis some 400 feet wide and
40 feet deep. The United States Army Corps of Eewgi®m (USACE) is currently
considering whether to further expand the chanoehdcommodate large ship traffic.

The expansion could deepen the channel to 48 fektvaden it to as much as 700 feet.

Trinity River. The Trinity River is a major water body in the $tabut only forms a
small portion of the western boundary of the ETRWPAn the region, it forms a

boundary for Anderson and Houston Counties.
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1.2.2 Topography and Geographic Areas. The ETRWPA is generally

characterized by rolling to hilly surface featurescept near the Gulf Coast. The
elevation in the region varies from sea level atsbuthern boundary on the Gulf of
Mexico to 763 ft mean sea level (msl) at Tater Mibbuntain in Henderson County at its

far northwest corner.

The area occupied by the counties of the regidarteer subdivided into natural
geographic areas known as the Piney Woods, theV@@ds and Prairies, the Coastal
Prairies, and the Blackland Prairie. Figure 1l.picte the boundaries of these areas
within the ETRWPA. They are further described faling.

Piney Woods. The majority of the ETRWPA falls within the Pingyoods portion of the
Texas Gulf Coastal Plain. Pine is the predomitiamiber of this region, although some
hardwood timbers can be found interspersed amahgspines and in the valleys of
rivers and creeks. Longleaf, shortleaf, and Idplpine are native to the region and slash
pine, an introduced species, is also widely digmkrsHardwoods include a variety of
oaks, elm, hickory, magnolia, sweetgum, and blaoskguLumber production is the
principal industry of the area and practically@&llTexas’ commercial timber production

comes from the Piney Woods region.

The soils and climate are adaptable to the prodoatf a variety of fruit and
vegetable crops. Cattle ranching is widespread gewkrally accompanied by the
development of pastures. Economic growth in tlea dras also been greatly influenced
by the large oil field discovered in Rusk and Sn@thunties in 1931, and iron deposits
are also worked in Rusk County. This area hasiatyeof clays, lignite coal, and other

minerals that have potential for development.

Oak Woods and Prairies. Most of the northwestern portion of the ETRWPAr{p of
Smith, Henderson, and Anderson Counties) fall witthe Oak Woods and Prairies
portion of the Texas Gulf Coastal Plains. Printctpees of this area are hardwoods such
as post oak, blackjack oak, and elm. Ripariansaoé&n have growths of pecan, walnut,

and other trees with high water demands. Areangpbtoils are sandy and sandy loam,
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while the bottomlands are sandy loams and claybe ®ak Woods and Prairies are
somewhat spotty in character, with some insulaasaid blackland soil and others that
closely resemble those of the Piney Woods. Thacpal industry of the area is

diversified farming and livestock raising. The Oaloods and Prairies region also has

lignite, commercial clays, and some other minerals.

Coastal Prairies. The southern portion of the ETRWPA (largely Jeften and Orange
Counties) is located within the segment of the Fe@alf Coastal Plains known as the
“Coastal Prairies.” In general, this area is cedewith a heavy growth of grass, and the
line of demarcation between the prairies and tine Bielt forests is very distinct. Soil of
the Coastal Prairies is predominantly heavy cla@attle ranching is the principal
agricultural industry, although significant riceoguction is also present. The Coastal
Prairie has seen a large degree of industrial dpweént since the end of World War II.
The chief concentration of this development hasnbieem the cities of Orange and

Beaumont to Houston, and much of the developmenbkan in petrochemicals.

Blackland Prairie. The most northwest portion of the ETRWPA (Hender€ounty)
falls in the Blackland Prairie region of the Texaslf Coastal Plains. This region is
naturally dominated by grassland, though standsost oak, blackjack oak, and eastern
red cedar are common. Riparian areas supporttfoogsour oak, shumard oak, sugar
hackberry, elm, ash, eastern cottonwood, and peS8ails are generally characterized as
calcareous, alkaline, heavy clay. Developmenhedrea consists largely of conversion
of native prairies to pastureland, cropland, arnzhaoruses.

1.2.3 Navigation. Inthe ETRWPA, significant water navigation is geaily limited

to the coastal areas where the main stems of thehddeand Sabine Rivers and
Sabine Lake are located. Navagation lanes arentebe located in tidally-influenced
areas. Waters within the region used for navigatioclude the Sabine-Neches
Waterway, Sabine Lake, and the Gulf IntercoastateMay, southern portions of the
Neches, and Sabine Rivers. The 2011 Plan is mated to have an adverse effect on
navigation within the ETRWPA.
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1.3 Climate

Data from the National Oceanic and Atmospheric Adstiation state
climatologist indicate that the mean temperatukgstlie entire region varied from a
minimum January temperature of 36 degrees Fahrerfii€) to a maximum July
temperature of 93°F. Similarly, the average granseason for the entire ETRWPA was
247 days.

Precipitation generally increases from the northwessoutheast corners of the
region, while evaporation increases in the oppaditection. Annual rainfall across the
ETRWPA averaged 48.7 inches from 1971 through 2@@®, the highest annual rainfall
(59.04 inches) being recorded for Orange Countytaedowest annual rainfall (42.03
inches) being recorded for Henderson ColfityAverage annual runoff ranges from
approximately 10 inches in the northwest to 17 @schn the southeast. Average annual
gross reservoir evaporatiofthe rate of evaporation from a reservoiranges from
approximately 41 inches in the southeast to 55aac¢h the northwest.

Figures 1.5 through 1.7 depict mean annual temperatmean annual

precipitation, and gross reservoir evaporatiorpeesvely for the ETRWPA.
1.4 Population

The ETRWPA contains all or part of three metropaolitareagwith cities of
50,000 or more populatiofd):

« Beaumont-Port Arthur area at the south end (Jeffier®range, and Hardin
Counties).
« Part of Longview area at the north end (portioKitgore).

« Most of the Tyler area at the north end (regiorludes the portion of Smith

County in Neches basin, including most of Tyler).

1-12 Chapter 1



2011 Water Plan
East Texas Region

~ HEWDERSOHN

SHELEBY
Y e

m Region | Boundary
|_'_—| Counties

f Cities
Temperature " Fahrenheit)
| |E3E5
[ |e567
B 5769

—— bamgtion:Map
— East Texas Region
FIGURE
LCALE
DEZAGM ED: 1.5
BRATTE: Mean Annual Temperature
FLE:

1-13

Chapter 1



2011 Water Plan
East Texas Region

Annual Precipitation (in.)

[ ]34-38
[ ]a8-42
[ |42-45
[ ]46-50
| |a0-54
[ ERD

Exl
[ L

East Texas Region

Mean Annual Precipitation

Log atlon Map

FIGURE

1.6

1-14

Chapter 1



2011 Water Plan
East Texas Region

m Fegion | Boundary
|:| Counties

H_T'__,—‘ Cities

Evaporation (in.fyr)

B 045
[ 45-50
B 50-55
| | s580

o s =

DATE: My 200

SCALE 122/m0,Ta

DEZGHED: APAL

DREAFTED: e}

East Texas Region

Location Map

Gross Reservoir Evaporation

FIGURE

1.7

1-15

Chapter 1



2011 Water Plan
East Texas Region

The combined metropolitan population (as of 20@8approximately two-thirds
of the total ETRWPA population.

The population in the region increased approxinyalel.5 percent from 1990

through 2000, to approximately 1.01 million peop{@rowth in the region is expected to

continueat an average rate approximately 8 perpentdecade to approximately 1.48
million by 2060. The most recent census data (@0dd 2010 through 2060 population

projections for the major cities located in theioagare provided in Table 1.2.

Table 1.2 Current and Projected Populations of Major Cities

City 2000 2010" 2020 2030* 2040 2060*
Beaumont 113,866 113,866 113,866 113,866 113,866 3,844
Tyler
(Within 83,650 89,571 93,997 98,409 102,809 | 119,994
ETRWF"A)z,’3 82,927 88,797 93,184 97,558 101,920 118,957
Port Arthur 57,755 57,755 57,755 57,755 57,755 5,7
Nacogdoches 29,914 33,044 36,501 39,946 43,074 4543
Lufkin 32,709 37,219 42,351 48,190 54,834 70,99

Regio? 317,171 330,681 343,657 357,315 371,449 415,920
Total

YYears 2010 through 2060 projections as approvettidi WDB including several revisions approved Nokens,
2003, at the request of the ETRWPA.

ETRWPA component disaggregated from total Tyleryaiion.

3State population figures for Tyler in 2007 are samat higher than previously projected and wouldilteis
significantly higher projections for 2010 and begiorDetails of Tyler’s increased population areradded in

Chapter 2.

Figures 1.8 and 1.9 show the relative distributlmncounty, of the population in
the ETRWPA. Figure 1.10 shows the anticipated ¢gnofer each county from 2000
through the end of the planning period, 2060.

projections are provided in Chapter 2.
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Figure 1.10 Population by County
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1.5 Economic Activity

The overall economy of the region consists pringasfl agriculture, agribusiness,
mineral production, wholesale and retail trade, amdnufacturing. Manufacturing
includes the timber and petrochemical industriedajor water-using industries and
irrigated crops are listed in Table 1.3.
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Table1.3 Major Manufacturing and Irrigation Water Uses

Industries Crops
Petroleum Refining Rice
Chemical and Allied Products Soybeans
Lumber and Wood Hay
Vegetables

The Beaumont-Port Arthur metropolitan area, atdbethern end of the region,
has an economy based primarily on petroleum reajirind chemical plants including
petrochemicals. Other industries include a ste#l amd paper mills, correctional
facilities, as well as other timber products indigstin Hardin County.

There are several seaports (Beaumont, Port Artéwod, Orange, plus several
industrial docks), along with small amounts of sfaig activity. Industrial construction,
including $3 billion in Jefferson County since 199as provided a significant amount of
local employment in recent years. Agriculture ire threa includes cattle, rice, and

soybeans. Oil and gas production are significant.

Four campuses of the university system of the SihfEexas are located in the
area. Beaumont contains Lamar University and th@cadt Lamar Institute of
Technology. Lamar State College-Port Arthur andnaa State College-Orange are

located in Port Arthur and Orange, respectively.

The Longview metropolitan area is located just ioletshe region, north of Rusk
County. It is centered in Longview in Gregg Courtpwever, the area contains very
diversified manufacturing in the ETRWPA, particlyain Rusk County including brick
manufacturing, power generation, steel fabricatfdoerglass specialties, and the timber
industry. Rusk County also has state correctifaalities. No major ETRWPA cities
are located in this area.

1-20 Chapter 1



2011 Water Plan
East Texas Region

The Tyler metropolitan area, consisting of Smithu@ty, lies partially within the
northern end of the region. Tyler, the only mady in the area, lies almost entirely
within the region. Local manufacturing includes@nditioning/heating equipment, cast
iron pipe, tires, meat packing, and oil platformHowever, the area is largely a
commercial, educational, and medical center. @ddpction and rose farming are
prevalent in the area. The University of Texad @er is also located in the City of

Tyler.

Lufkin and Nacogdoches, the other major citiehm ETRWPA, do not presently
classify as metropolitan areas but would do so@®02and 2060, respectively, according
to the current TWDB population projections. Thesides, located in adjacent
micropolitan counties, have many similarities irmthg timber products industries,
poultry processing, and higher education. Lufkgpéhas a foundry and a truck trailer
manufacturer, while Nacogdoches has manufacturergaloes, transformers, sealing

products, and motor homes. Stephen F. Austin Usilyes located in Nacogdoches.

The remainder of the region is largely forested has various timber industries
including paper mills in Southeast Texas. Oil prcitbn is scattered throughout the
region, and beef cattle are prominent, being foumdll of the counties in the region.
Plant nurseries are common in the north part ofréwon. Poultry production and
processing are prevalent in Shelby and NacogdoClmesities and very significant in
Angelina and Panola Counties. There is diverseufiaaturing in addition to timber
industries. Commercial fishing is an important mmic characteristic of Sabine Lake.
Tourism is important in many areas, especiallyarge reservoirs; in the southern end of
the region near Sabine Lake and the Gulf of Mex&a] in many timbered areas which

offer hunting opportunities.

Information from the Texas Workforce Commission (CTW shows
unemployment for the region varying from 5.2% incNgdoches County to 17.5% in
Sabine County in 2009. Of the three workforceaareverlapping the region, the
average annual wages for 2007 were as folldWws:
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» East Texas (northern counties): $28,476
e Deep East Texas (middle counties): $27,550

e South East Texas (Beaumont-Port Arthur metropobtaa): $28,911
1.6 Sourcesof Water

The ETRWPA obtains its supplies from both groundwadand surface water
sources. Each source is described following.

1.6.1 Groundwater and Springs. The TWDB has identified two major aquifers
and three minor aquifers in the region. The ddfexe between the major and minor
classification as used by the TWDB relates to ttal tquantity of water produced from

an aquifer and not the total volume available.

The two major aquifers that underlie the regionkarewn as the Carrizo-Wilcox
and the Gulf Coast aquifer. The three minor agsjfdre Queen City, Sparta, and Yegua-
Jackson aquifers, supply lesser amounts of watéheéaegion. Figures 1.11 and 1.12

show the locations of the major and minor aquifegspectively.

The following generalized descriptions of the magrd minor aquifers and
springs are based largely on the work of TWDB. ekeyal discussion of water quality
and groundwater availability is described in settib.12 of this chapter. A more

thorough discussion of groundwater availabilitpisvided in Chapter 3.

Gulf Coast Aquifer. The Gulf Coast aquifer forms an irregularly shapett along the
Gulf of Mexico from Florida to Mexico. In Texadd aquifer provides water to all or
parts of 54 counties, including 10 counties in FIERWPA. It extends from the Rio
Grande northeastward to the borders with Louisiand Arkansas. The Gulf Coast
aquifer provides the sole source of groundwatethan seven southern counties of the

region.
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The Gulf Coast aquifer contains various intercoteddayers, some of which are
aquicludes (impervious clay or rock layers). Frbaitom to top, the four main water-
producing layers are the Catahoula, the Jaspeikvthageline, and the Chicot, with the
Evangeline and Chicot being the main sources afrgtwater in Southeast Texas.

Total pumpage from the Gulf Coast aquifer in thgioe averaged approximately
99,064 acre-feet per year (ac-ft per year) durid@l?2 2002, and 2003.

Carrizo-Wilcox Aquifer. The Carrizo-Wilcox aquifer is formed by the hydlieally
connected Wilcox Group and the overlying Carrizonkation of the Claiborne Group.
This aquifer extends from the Rio Grande in souétxak northeastward into Arkansas
and Louisiana, providing water to all or parts 6f@unties in Texas, including 13 in the
ETRWPA. The Carrizo-Wilcox aquifer in the regioocars as a major trough caused by

the Sabine Uplift near the Texas-Louisiana border.

Total groundwater pumpage from the Carrizo-Wilcox the region averaged
75,219 ac-ft per year during 2001, 2002, and 2008e largest urban areas dependent
on groundwater from the Carrizo-Wilcox are locatedentral and northeast Texas and
include the ETRWPA cities of Lufkin (Angelina Cowyht Nacogdoches (Nacogdoches
County), and Tyler (Smith County). Well yields greater than 500 gallons per minute

(gpm) are not uncommon.

In some wells, declines in the artesian portionhef Carrizo-Wilcox in this area
have exceeded 200 feet. However, evaluation ofC4afizo-Wilcox wells scattered
throughout the region that have been monitorecesine 1960s indicates that the average
water level decline from the 1960s to the 1990&bisut 51 feet and ranges from 20 feet
below ground level (bgl) to 263 feet (bgl). Sigreint water-level declines have occurred
in the region around Tyler and the Lufkin-Nacogdexhrea.

Much of this pumpage has been for municipal supply,industrial pumpage is
also significant. However, pumpage from industies generally declined since the

1980s. Total pumpage from the Carrizo in Angelaral Nacogdoches counties has
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decreased since the 1980s and therefore, watds leage stabilized in these areas. In
some wells, water levels have actually increaséditioagh the wells are still being

utilized.

Sparta Aquifer. The Sparta aquifer extends in a narrow band adfos state from the
Frio River in South Texas northeastward to the &@ma border in Sabine County. The
Sparta Formation is part of the Claiborne Groupodépd during the Tertiary Period and

consists of sand and interbedded clay with moresimasand beds in the basal section.

Yields of individual wells are generally low to madte, although most high-
capacity wells average 400 to 500 gpm. Becaus€d#nezo aquifer underlies the Sparta,
most public water supply wells and other large patichn wells are completed in the

Carrizo, thus limiting the total pumpage from thma8a.

Relatively large amounts of usable quality grountgware contained within the
rocks of the Sparta aquifer. Historically, availiéphas been considered 5 percent of the

average annual rainfall on the aquifer in the Nedred Sabine River basins.

Queen City Aquifer. Like the Sparta, the Queen City aquifer extemda band across
most of Texas from the Frio River in South Texastmastward into Louisiana. The
Queen City Formation is composed mainly of sandsédy cemented sandstone, and
interbedded clays. Although large amounts of wsajpiality groundwater are contained

in the Queen City, yields are typically low, buiesv exceed 400 gpm.

In the Neches, Sulphur, Sabine, and Cypress Cragkd) availability from the
Queen City aquifer based on recharge has beenatstmt 5 percent of average annual
precipitation. Because of the relatively low wygklds, overdrafting of the aquifer has

not occurred.

Yegua-Jackson. The Yegua-Jackson aquifer extends in a narrow Weord the Rio
Grande to Louisiana. In the ETRWPA the aquifetosated in the southern half of
Sabine and San Augustine counties, the lower tilNatogdoches County, most of

Angelina County, the sourthern portion of Houstamufty, those portions of Polk and
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Trinity Counties located in the ETRWPA, and smailthern portions of Tyler, Jasper,
and Newton Counties. The Yegua-Jackson aquifaraesmplex association of sand, silt

and clay deposited during the Tertiary Period.

Springs. There are over 250 springs of various sizes deciwed in the region. A
description of the springs is provided in Sectia®. . Most springs in the region
discharge less than 10 gpm.

None of the springs are used for water sufiplyThe Jasper County spring was
used as source water for a local Texas Parks andlif¢/iDepartment (TPWD) fish
hatchery in the 1970s.

Groundwater Quality. Groundwater quality is affected by natural coiodis as well as
man-made contamination. The Texas Water Commis§oedecessor agency to the
Texas Commission on Environmental Quality) has estat‘Natural contamination
probably affects the quality of more groundwateithe state than all other sources of
contamination combined™® In the Gulf Coast aquifer, salt water intrusion ds

important form of natural contamination becausthefproximity of the Gulf of Mexico.

Under natural conditions, in the absence of pumpidayer of salt water
underlies the lighter fresh water layer with a widfined interface between the two
layers. At any given point, especially near thastpdeeper aquifers may be filled with
salt water, very shallow aquifers may contain mdsh water, and an intermediate aquifer

may be contained in the interface between the two.

Heavy pumpage has caused an updip migration, twadel intrusion, of poor
quality water into the aquifer beyond its naturalils. A 1990 TWDB report indicated
that salt water conditions are a problem in Ora@genty in the heavily pumped areas
around Orange and Vidor. The previously referentedas Water Commission report
also indicates high chloride concentrations in nafsfefferson County. Much of the

migration is lateral, but some localized verticahing occurs in wells that draw from
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levels above the interface between salt and fresterw In coning, some salt water is

drawn up into the pumping well from below alongtwihe fresh water at the intake level.

Salt water is also found farther inland, but usuatl greater depths than in coastal

areas. Salinity problems also occur in the vicioitgalt domes.

In some areas, natural contamination results frobsteinces in the soil or in the
aquifer media. Radioactivity is present in grouatkv from natural causes, particularly
in a belt across the ETRWPA including the areaitagknajor or minor aquifers. Some
areas have nuisance substances in the groundwateias iron, manganese, and sulfates

affecting the taste or color of the water.

Man-made aquifer pollution may result from impropeaste disposal, leaking
underground tanks. Wood preservation operatioestiggde use in agriculture, and
improperly constructed well3.® There is no current evidence indicating problems

associated with man-made pollution.

The Gulf Coast aquifer generally contains good itpatater except in portions
of Jefferson and Orange Counties. The Carrizo-®ilaquifer for the most part has
good water except for high dissolved solids andnggalin a band along its south
boundary. Iron is a widespread problem in the fagubut sulfates and chlorides are

found only in scattered locations other than chllesialong the south bound&ty.

The Sparta aquifer produces water of excellentityutiroughout most of its
extent in the region; however, water quality deteties with depth in the downdip
direction. Throughout most of its extent, the cleaihquality of the Queen City aquifer

water is excellent, however, quality deterioratéth wepth in the downdip direction.

The Yegua aquifer produces good water only in ddidcharea. Iron is a problem,

and the water from at least one location has besaritbed as sodium bicarbonate water.

1.6.2 Surface Water. Surface water may be obtained directly from streamds

rivers, but in the ETRWPA, most surface water isvided by fourteen existing water
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supply reservoirs. Locations of major reservainsl geographical featurase shown on
Figure 1.13. Table 1.4 contains pertinent datdaffermajor water supply reservoirs in the
region including ten in the Neches River Basineéhin the Sabine River Basin, and one
in the Trinity River Basin. One proposed reservbhake Columbia in the Neches River
Basin is also included in Table 1.4.

Surface water quality in the region varies betwearter bodies. Stream and lake
segments with water quality problems identified by Texas Commission on
Environmental Quality (TCEQ) as impaired are diseasin Section 1.12. None of the
segments in the region indicate problems as drinkiater sources. Aquatic life, fish

consumption, and recreation uses are sometimesuppbrted in the water bodies.

Fish consumption is the subject of Texas Departnoériitate Health Services
(TDSHS) advisories in a number of segments, masthgservoirs as a result of mercury
found in certain species of fi$h. The mercury concentration in the water was nedkgib

and did not present problems for recreation or msupply™®

Even though the water in the reservoirs and straamsable as a drinking water source,
surface water generally requires more extensivatrirent than groundwater. This

additional treatment includes sedimentation, filtna, and disinfection.

Salt water intrusion is a major concern in theltidgeches of streams, especially since
ship channels between the Gulf of Mexico and Sahmiee were dredged around the
beginning of the twentieth century. The salt wab&ing heavier than fresh water, tends
to settle on the bottom of the channel similar he tvay it underlies fresh water in
aquifers. The horizontal and vertical extent & #alt water layer varies according to
several factors including fresh water inflow andhtiinfluence. The salt water barrier in
the Neches River keeps the salt water from reachower Neches Valley Authority
(LNVA) and City of Beaumont raw water supply intake
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Conservation Pool Elevation Area Capacity Firm Yied
Reservoir Name Owner (ft m9)) (ac) (ac-ft) | (ac-ft per year)®
Neches River Basin
Lake Athens Athens MWA 440 1,520 32,790 6,145
Lake Columbia ANRA 315 10,000 187,839 75,700
Lake Jacksonville City of Jacksonville 422 1,320 30,500 6,200
Lake Nacogdoches City of Nacogdoches 279 2,219 41,140 17,450
Lake Naconiche Nacogdoches County 348 692 8,708 3,239
Lake Palestine Upper Neches River MWA 345 25,560 411,300 209,500
Lake Pinkston City of Center 298 523 7,380 3,800
Lake Tyler/Tyler East City of Tyler 375.4 4,880 73,700 30,925
Sam Rayburn Corps of Engineers 164.4 114,500 2,898,300 820.000
B. A. Steinhagen Corps of Engineers 83 13,700 94,200 ’
Striker Creek Reservoir Angelina-Nacogdoches WCID No. ] 292 2,400 26,960 20,600
Sabine River Basin
Lake Cheroket Cherokee Water Company 280 3,987 46,700 29,120
Lake Murvaul Panola Co. FWSD No. 1 265 3,800 45,815 22,380
Toledo Bend Reservair SRA 172 181,600 4,472,900 750,000
Trinity River Basin
Houston County | Houston Co. WCID No. 1 260 1,282 19,500 3,500

! Firm yield is the lesser of 2000 firm yield or petted diversion unless otherwise noted.

2 Lake Columbia is permitted but not yet constructedke Columbia is in the process of U.S. Army 8300f Engineers permitting.

% Lake Naconiche has been constructed and is ciyfidting. The firm yield for Lake Naconiche issémated. Nacogdoches County is planning to aritsnaater right to add municipal

users in the future.

4 Lake Cherokee lies partially in Gregg County amdsed outside the region.
5 Capacity information obtained from SRA.
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Pollution from industrial discharges has also baemajor concern, although
industries have been required to improve the qualittheir effluent over what it was
several decades ago. Salt water intrusion, whial exacerbated by dredging of the
Sabine-Neches Waterway, has disqualified the I@ggments of the Sabine and Neches

Rivers from use as drinking water supplies.

1.6.3 Special Water Resources. Special water resources are defined by the Texas
Administrative Code as surface water resources aviiee water rights are owned in
whole or in part by an entity in another regiontevasupply contract or existing water
supply option agreement results in water from tln#ase water resource being supplied
to an entity in another regional water planningaar&pecial water resources within the
ETRWPA include Lake Athens, Lake Cherokee, and LR#&kestine. Planning for these
resources was coordinated with water rights holderd regions where the water is
currently being used or planned to be used. Waser development considered special
water resources in the ETRWPA in order to protée water rights, water supply
contracts, and water supply option agreements ededavith the special water resources
to ensure that water supplies obligated to meetadels) outside the ETRWPA are not

impacted.
1.7 Wholesale Water Providers

Water is made available for use in the region kgilr@nd wholesale water providers
(WWPs). The majority of retail water comes fromjonavater suppliers. The definition
of a WWRP is included in Title 31 of the Texas Admtrative Code (TAC) Chapter
357.2(8) and is as follows: “Wholesale water pdevi- Any person or entity, including
river authorities and irrigation districts, thatsh@ontracts to sell more than 1,000 ac-ft per
year of water wholesale in any one year duringfithee years immediately preceding the
adoption of the last regional water plan. The oegl water planning groups shall
include as WWPs others persons and entities thigr eor that the regional water
planning group expects or recommends to enter actstio sell more than 1,000 ac-ft per

year of water wholesale during the period covengthb plan.”
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1.7.1 Angelina and Neches River Authority. The Angelina and Neches River
Authority (ANRA), headquartered in Lufkin, has jgdliction over the middle portion of
the Neches basin including the Angelina basin, gmations of Jasper and
Orange Counties in the Neches basin. ANRA hol@spérmit for the proposed Lake
Columbia, with rights to approximately 85,507 a@#ér year for distribution. ANRA
serves as the lead agency in the Neches River Basihne Clean Rivers Program within
its own jurisdiction as well as that of the UppeedNes River Municipal Water
Authority. ANRA also owns and operates a water seder system in a subdivision near
Jasper, a regional wastewater facility in northeesAngelina County?) and a biosolids

composting facility in Cherokee County.

1.7.2 Angelina-Nacogdoches Water Control & Improvement District

No. 1. The Angelina-Nacogdoches Water Control & Improvenieistrict No. 1 (A-N
WCID No. 1) owns and operates Lake Striker in Rwsid Cherokee Counties.
Currently, the only demand on A-N WCID No. 1 is &team-electric power in Cherokee

County. Supplies have previously been provided paper mill that is presently closed.

1.7.3 Athens Municipal Water Authority. The Athens Municipal Water

Authority (MWA) provides water to the City of Athenwhich is located in both Region
C and the ETRWPA, and the Texas Freshwater Fish@amter at Lake Athens. Athens
MWA has 8,500 ac-ft per year of water rights in €akthens. The firm yield of the lake
was estimated at 6,145 ac-ft per year. Howeverjritake structure for the fish hatchery
does not allow the water level to drop below 43&tfensl and maintain inflow to

hatchery. Using this operational constraint, treddyof Lake Athens is 2,900 ac-ft per
year. The Athens MWA also has a wastewater reusegzation, but the infrastructure

is not in place to utilize this source.

1.7.4 City of Beaumont. The City of Beaumont draws water from two sources
roughly equal amounts. The three wells are locatatie Loeb community in southern
Hardin County a short distance north of the CiBeaumont also draws surface water

from the Neches River at two points upstream frtsrwiater treatment plant. A portion
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of the raw water is transmitted to a refinery soothhe City. The rest of the water is

treated and fed into the City of Beaumont watetesys

Water in the system, whether from the wells or fribr@ river, is used for in-city
municipal customers; for various industries insadel outside the City; for wholesale
customers including two nearby water districts; dod state, federal, and county
correctional facilities south of the City. Two ethwater districts have standby service
from Beaumont. The City holds rights to 49,897 tapdr year from the Neches River.
The City of Beaumont also has a reserve supplyracntvith LNVA for water in Sam
Rayburn Reservoir.

1.7.5 City of Carthage. The City of Carthage provides wholesale water tor@y-
Other customers in Panola County and manufactwrirgjomers. The City currently
obtains its water from groundwater from the CarV¥dcox aquifer and surface water

from Panola County Fresh Water Supply District (HYY8ia Lake Murvaul.

1.7.6 City of Center. The City of Center currently obtains water fromke Center

and Lake Pinkston for use within the City and fastribution to its municipal and
industrial customers. Several water supply copmma have emergency
interconnections with the City, one of which reesvpart of its normal supply from the
City of Center. Local industries include two poylplants, a hardwood flooring plant,
and manufacturers of store fixtures, shelters, podable cooling equipmeHf! The

City of Center owns and operates Lake Center, wghts to 1,460 ac-ft per year of
municipal water. Water from Lake Pinkston is puchp®m the Neches River Basin to
the City of Center, and the City holds rights t8(®) ac-ft per year of water in Lake

Pinkston.

1.7.7 City of Jacksonville. The City of Jacksonville draws water partiallprfr
wells and partially from Lake Jacksonville, fromiain it holds water rights of 6,200 ac-
ft per year. (The City also holds a total of 1,200 ac-ft perryeawater rights in Lake
Acker.) Jacksonville supplies several wholesale custonmetsding the Afton Grove,
Craft-Turney, Gum Creek, and North Cherokee Watgp$/ Corporations.
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Jacksonville also supplies water to local indestrincluding feed mills, candy
manufacturing, meat packing, timber products, tumei manufacturing, medical
equipment, heat exchanger cores, plastic prodpeisting equipment, electric signs,

copper products, wooden baskets, venting, and rfatstationt!™

1.7.8 City of Lufkin. The City of Lufkin currently draws its water fro@ity-owned
wells. It has recently purchased the former AbiBlowater groundwater well field and
surface water rights associated with Lake Kurtmgelina County. The City of Lufkin
also has 28,000 ac-ft per year of surface watdrtgign Sam Rayburn Reservoir. In
addition to its own municipal customers, the Citpgglies water to a number of industries
as well as wholesale entities, the City of Dib@&lty of Huntington and the Angelina
Fresh Water District.

1.7.9 City of Nacogdoches. The City of Nacogdoches draws part of its sujbyn
wells located in and near the City, with the rerdamcoming from Lake Nacogdoches
ten miles west of the Citywater rights of 20,162 ac-ft per year) An increasing
percentage of the water comes from the lake asrwdat@and increases and the wells
approach the end of their useful life. The Citypies water to its own municipal
customers, including Stephen F. Austin State Usie{SFA) and several hundred retail
customers outside the City. Various industrieand near the City of Nacogdoches are

also supplied by the City.

Outside wholesale customers supplied by Nacogdodmes full-time basis
include one water district and one water supplypomtion. One other water district and
at least two other water supply corporations aterconnected for emergency use. The
City of Nacogdoches has bought out one neighbasiaiggr supply corporation and taken

over its system.
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1.7.10 City of Port Arthur. The City of Port Arthur draws all of its waterpgly
from the LNVA canal system that extends to the Ciéyfter treating the water in its plant
constructed in the late 1990s, it supplies watex ¥eholesale customer (a state park) and
to various nearby industries, some of which usg @ater only for domestic use. Port

Arthur has taken over the water system for onetplest outside the City.

1.7.11 City of Tyler. The City of Tyler draws water partially from welbut
primarily from surface water sources. One soumesists of nearby Lake Tyler and
Lake Tyler East, which are interconnected by a nbhso as to function as one lake.

Tyler also completed a new surface water plantakelPalestine in 2003.

Tyler supplies a number of local industries inchglisteel fabrication, building
fasteners, oil platforms, machine shops, plastidustries, timber industries, paper
products, air conditioners, food industries, spoer, industrial gases, signs, trailers,
concrete products, tires, rubber extrusions, fighimes, oil and gas refining, asphalt, iron
pipe, refractory materials, automotive equipmemgd asilk flowers®®  Tyler also
provides part of the water supply for the City ohiehouse and for a nearby water

supply corporation.

An older and smaller City lake, Lake Bellwood, pdo®s raw water for two golf

courses and for a tire manufacturer.

The City of Tyler water rights include 40,000 acger year from Lake
Tyler/Tyler East and 2000 ac-ft per year from L&adlwood. Tyler is also entitled by
contract to 67,213 ac-ft per year (60 million gafloper day [MGD]) from Lake
Palestine.

1.7.12 Houston County Water Control & Improvement District No. 1.
The Houston County Water Control & Improvement BistNo. 1 (HCWCID No. 1)
owns and operates Houston County Lake northwesCrofckett. It has no retail
customers other than one industry, but supplieemtat several wholesale customers in
the county. These customers consist of threescj@eockett, Grapeland, and Lovelady)
and Consolidated Water Supply Corporation (Conatéid WSC). Consolidated WSC
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has a multi-county service area that includes aedrof Houston County. The WSC has
several thousand connections in Houston Countyedsas connections in neighboring

counties.

The Cities of Crockett, Grapeland, and Lovelady ehane well each to
supplement the wholesale water supply, while thesGbdated WSC has seven wells
within the county. The first two cities resell wato the Consolidated WSC to supply

some of its isolated systems.

HCWCID No. 1 has a surface water treatment plath water rights to 3,500 ac-
ft per year from Houston County Lake.

1.7.13 Lower Neches Valley Authority. The LNVA has water rights to a total
of 1,173,876 ac-ft per year from Sam Rayburn Resghake B. A. Steinhagen System
(both owned and operated by the U.S. Army Corgsngineers)and the Neches River.
LNVA draws water from the Neches River far downaitnefrom the two lakes as well as
from Pine Island Bayou. LNVA distributes, throuiggh canal system, approximately 1.2
million acre-feet of water annually to cities, irstiies, and farmers in the Southeast
Texas area. In particular, LNVA provides raw waller most of the cities and water

districts in Jefferson County.

The LNVA has constructed a permanent salt wateridyaon the Neches River,
protecting its canal intakes and those of the GitBeaumont from salt water intrusion.
This barrier helps conserve surface water in tserk®irs, since it is no longer necessary

to release water during dry periods to keep thevaatier pushed away from the intakes.

The LNVA completed, in October 2004, a regional evaplant in Chambers
County (just outside the region) to treat its ovama water for the Bolivar Peninsula
(also outside the region).

In addition to most of the lower portion of the Mes River Basin, the LNVA has
jurisdiction over the Neches-Trinity Coastal BadiNVA also serves as the lead agency

for implementation of the Clean Rivers Program wiiks jurisdiction.
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1.7.14 Panola County Freshwater Supply District No. 1. The Panola

County Freshwater Supply District No. 1 (PCFWSD N®.owns and operates Lake
Murvaul in the ETRWPA. Created in 1953, the daitgrovides water exclusively to the
City of Carthage from its rights to 21,280 ac-ft gear of municipal water and 1,120 ac-
ft per year of industrial water in Lake Murvaul.nd City of Carthage in turn, provides
wholesale service to five water supply corporatiansl a privately owned system, in

some cases as the sole supplier.

1.7.15 Sabine River Authority. The Sabine River Authority (SRA), created in
1949 by the Texas Legislature, was originally fodnas a conservation and reclamation
district. SRA is responsible for controlling, stay, preserving and distributing the

waters of the Sabine River and its tributaries ugfmut the Texas portion of the Sabine
River Basin for beneficial use. SRA also servethadead agency for implementation of

the Clean Rivers Program in the basin.

Within the region, the SRA owns and operates TolBdad Reservoir jointly
with the Sabine River Authority of Louisiana. SRApplies raw water via contracts with
municipalities, water-supply corporations and irtdakusers in Texas. SRA holds rights

to approximately 750,000 ac-ft per year in the nesie.

The SRA also holds run-of-the-river rights, whicte aassociated with SRA’s
Canal System. Those rights include 100,400 aeiftyear for municipal and industrial

use, and 46,700 ac-ft per year for irrigation use.

1.7.16 Upper Neches River Municipal Water Authority. The Upper Neches

River Municipal Water Authority (UNRMWA), headquared at Lake Palestine, was
created in 1953. The agency is the part ownehoaized agent, and operator of Lake
Palestine on the Neches River. UNRMWA holds rightsome 238,000 ac-ft per year in
Lake Palestine, from which it distributes raw wat@municipalities and other contract

buyers in the region.

Several entities participated in the constructidnLake Palestine and hold

contract rights for water from the lake. Thesatiestinclude the cities of Palestine and
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Tyler within the ETRWPA. Additionally, Dallas Wat#&ltilities (DWU) and the Tarrant
Regional Water District (TRWD) are cooperating tnstruct the Integrated Pipeline,
which will deliver water to Dallas and Tarrant Cties from Lake Palestine, as well as
Cedar Creek Lake and Richland-Chambers Reservtie pipeline will have a capacity
of approximately 350 MGD, with 150 MGD for Dallasich 200 MGD for TRWD.
Dallas’ contract with the UNRMWA and an interbasiansfer permit allowing the use of
water from Lake Palestine in the Trinity River Baprovide Dallas 114,337 acre-feet per
year (102 MGD) of water from Lake Palestine. TRWI[apacity in the Integrated
Pipeline will deliver about 179,000 acre-feet peary (160 MGD) from Cedar Creek
Lake and Richland-Chambers Lake.

1.8 Current and Projected Water Demands

The demand for water in the ETRWPA is expectedrtavgfrom 875,189 ac-ft
per year in the year 2010 to a total of 1,405,941t @er year in 2060. The water
demands, in the regional water planning process;ategorized into six major user
groups; municipal, manufacturing, irrigation, steatectric, livestock and mining. A
more detailed description for each user group usmidoin Chapter 2. The demand for the

Years 2000 and 2060 for each of the major groupkasvn on Figures 1.14 and 1.15.

The total demand in this planning cycle is appratily 2 percent higher than the
2006 planning cycle. The projected demand on segpploes not include future demands

for supplies that are located in the ETRWPA andtified as strategies for other regions.

Most major demand in the region centers aroundefadifies or metropolitan
areas. In particular, over half of the current panojected water demand lies in Jefferson
and Orange Counties in Southeast Texas. In tleatthe two dominant water usages are
manufacturing and irrigation, the latter occurrimginly in Jefferson County. However,
large volumes of water use can occur away fromelantjes as in the case of outlying

industries and steam-power generating plants.
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For purposes of this report, major demand centerse Hbeen selected according to
varying criteria. A county was selected if itsaotvater usagéwithout depending on a

single industry)exceeded 40,000 ac-ft per year. In countieswlgie not selected as a
whole, a single industry was selected if it hadORO, ac-ft per year or more and
represented the majority of usage in the countynticfpated future power plants or

increased usage by power plants was assumed &segpra single facility.

There are currently five major demand centers. a&lditional three major
demand centers are expected to become promineigf); are summarized in Table 1.5.
Jefferson and Orange Counties are listed togethena demand center because of the
unified nature of the metropolitan area. Otherntms listed as demand centers are
Angelina and Nacogdoches Counties in the middkaefregion and Smith County at the
northern end. Outside the listed counties, twsteng and two anticipated industries — a
paper mill and three steam-electric generatingtplanare listed as demand centers in
themselves. These facilities account for the wvasjority of water usage in their

counties, which otherwise would not constitute mad@mand centers.

1.9 Natural Resourcesand Agricultural Resources

Natural resources within the ETRWPA include timberetlands, estuaries,
endangered or threatened species, ecologicallyfiseymt streams, springs, and state or
federal parkland and preserves. Agricultural resesl are defined as prime farmland.
Groundwater should be considered another primaspuree for the region. Other
natural resources include oil, natural gas, santgaavel, lignite, salt and clay. Various
major resources are described in the following satisns.

1.9.1 Timber. The primary natural resource in the region idom An abundance of

pine and hardwood forests is evidenced by the nowsenational and state parks and
forests including the Angelina National Forest, Higicket National Preserve, Davy

Crockett National Forest, and Sabine National Bores
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Table1.5 Major Demand Centers

2010 Water Use

2060 Water Use

Description of
Demand Center Dominant Ac- ft Dominant Ac- ft
or User Use per Year Use per Year
Manufacturing 48.356
Angelina County and Steam- 25,238| Manufacturing ’
Electric
Paper Millin Jasper Manufacturing 58,916 Manufacturing 74,064
County
L Irrigation,
Jefferson and Orange, Irrgation and 356,717| Manufacturing, and | 699,370
Counties Manufacturing ;
Steam-Electric
Nacogdoches County| N/A <20,0()(S:'ty of Nacogdoches; 25,898
and Steam-Electric
Power Plantin Rusk Steam-Electric 18,80bSteam-Electric 53,07
County
Smith County Municipal 24,244City of Tyler 32,253
Anderson County N/A <20,000Steam-Electric 21,85
Newton County N/A <20,000 Steam-Electric 27,31

1.9.2 Wetlands. Wetlands are areas characterized by a degreeoodlifig or soil

saturation, hydric soils, and plants adapted towgrg in water or hydric soil8

Wetlands are beneficial in several ways; they mleviflood attenuation, bank

stabilization, water-quality maintenance, fish amittllife habitat, and opportunities for

hunting, fishing, and other recreational activiffés There are significant wetland

resources in the region, especially near rivekgdaand reservoirs.
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Texas wetlands types and characteristics are sumedain Table 1.6. Most

Texas wetlands are palustrine bottomland hardwooekts and swamps, and most of the

state’s palustrine wetlands are located in thedflpains of East Texas rivefs! Table

1.7 shows the bottomland hardwood acreage assoaiatle the four major rivers in the

region.

Table1.6 TexasWetland Typesand Characteristics

Wetland
Classifications

Definition

Vegetation/Habitat
Types

Palustrine

Freshwater bodies and intermittently
permanently flooded open-water bodies of |
than 20 acres in which water is less than 6.6
dep.®!

dPredominantly trees;
eshrubs; emergent, rooted
féetrbaceous plants; or

submersed/floating plants.
[2]

Estuarine

Tidal wetlands in low-wave-energy environme
where the salinity of the water is greater than
parts per thousand (ppt) and is variable due
evaporation and mixing of freshwater
seawater?

anshrubs; subtitdal open

hBmergent plants; intertidal
Qubvegetated mud or sand
» flats and bars; estuarine

water bays (deep water
habitat).”

Lacustrine

Wetlands and deepwater habitats with all of
following characteristic¥:
(1) situated in a topographical depression or
dammed river channel;
(2) lacking trees, shrubs, persistent emerge

emergent mosses or lichens with greater than

30% areal coverage;
(3) total area exceeds 20 acres.

tiNDNpersistent emergent
plants, submersed plants,
nead floating plant§.

nts,

Riverine

Freshwater wetlands within a channel, with t
exceptions”:
(1) wetlands dominated by

trees, shru

persistent emergents, emergent mosses, or

lichens, and
(2) habitats with salinity greater than 0.5 ppt.

widonpersistent emergent
plants, submersed plants,
band floating plant§’.

Marine

Tidal wetlands that are exposed to waves
currents of the Gulf of Mexico and to water hav

aimdertidal beaches, subtidal
ngpen water (deep water

salinity greater than 30 pfst

habitat)™.

The TPWD, in a study of natural resources in Smitherokee, Rusk,

Nacogdoches, and Angelina Counffésfound the most extensive wetlands in the study

area were water oak-willow and oak-blackgum foredtéig the Neches, Angelina, and

Sabine Rivers. In the same study, TPWD noted tlesgmce of a significant bald

cypress-water tupelo swamp along the Neches Rivekrigelina County** TPWD
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identified specific stream segments in the regibat tthey classify as being priority

bottomland hardwood habit8t;these segments will be discussed in later sections

Table 1.7 1980 Geographical Distribution of Bottomland Har dwood Associated
with Selected Rivers*

River Area (acres) Amount L ocated in ETRWPA
Trinity River 305,000 Small portion
Neches River 257,000 Almost all
255,000 Approximately half of the Texas portiortted Sabine River

Sabine River Basin is located in ETRWPA.

Angelina River 88,000 All

nformation obtained from [S

In the coastal part of the region, palustrine areds such as swamps and fresh
marshes occupy flood plains and line the shoresdaf freshwater reaches of sluggish
coastal river§®) Much of the palustrine wetlands area in Jeffer€munty is farmed
wetlands used for rice growing. Figure 1.16 shtvesdensity of palustrine wetlands in
the coastal part of the region. In the U.S. Fisth @ildlife Service (USFWS) study area,
palustrine emergent wetlands were most prevalentlgfferson County, palustrine
forested wetlands were most prevalent in Newtogpda Orange, and Hardin Counties,
and palustrine scrub-shrub was most prevalent iwtble Jasper, Orange, and Hardin
Counties. Some concentrations of palustrine shrettawds were also found in Jefferson

County.
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Estuarine wetlands such as salt marshes and kadslare the next most prevalent
type of wetland areas. Estuarine wetlands are gemgmon in the area around Sabine

Lake™® particularly the emergent kind.

Three other kinds of wetlands cover a smaller areghe region but are
ecologically significant*® lacustrine, riverine, and marine wetlands. Sebléld.6

above for a description of these types of wetlands.

Section 404 of the Clean Water Act mandates thgnwmpacts to wetlands are
unavoidable, the impacts to wetlands must be medyeby replacing the impacted
wetland with a similar type of wetland. Mitigatiomay include restoration and
rehabilitation of native wetlands or constructioh mew wetlands. One wetland
mitigation project, the Blue Elbow Swamp Mitigatidtroject, was identified near the
mouth of the Sabine River. This mitigation projegas established by the Texas

Department of Transportation to compensate foréutmpacts to wetlands[16].

1.9.3 Estuaries. The Sabine-Neches Estuary includes Sabine Ldiee,Stbine-
Neches and Port Arthur Canals, and Sabine Pasg& Sabine-Neches Estuary covers
about 100 square miles. The Neches and Sabine Bagins and part of the Neches-

Trinity Coastal Basin contribute flow to the estugf

In the estuary, freshwater from the Sabine and\thehes Rivers meets saltwater
from the Gulf of Mexico. Although the estuary idlirenced by the tide, it is protected
from the full force of Gulf waves and storms dueit® inland location. The Sabine-
Neches Estuary is important for fish, shellfishd amildlife habitat and for sport and

commercial fishing.

1.9.4 Endangered or Threatened Species. The TPWD has identified species of
special concern in the region (See Appendix 1-Agluded are 19 species of birds, eight
insects, six mammals, 15 reptiles/amphibians, fiste 13 mollusks, 22 vascular plants,
and two crustaceans. These species are eithedt bstehreatened or endangered at the
state level or have limited range within the statee TPWD maintains a list of species of

special concern in the Texas Biological and Coreten Data System (TXBCD).
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1.9.5 Ecologically Significant River and Stream Segments. In each river
basin in Texas, the TPWD has identified stream segsnthat it classifies as being
ecologically uniqué® Stream segments have been placed on this listbedhey have
met criteria based on factors related to biologiaattion, hydrologic function, presence
of riparian conservation areas, high water quaigéptional aquatic life/high aesthetic
value, and threatened or endangered species/ucaqumunities. Table 1.8 lists stream
segments within the ETRWPA, meeting one or moréhefcriteria. Figure 1.17 shows
geographically where the stream segments are hhcatéddditional discussion of

ecologically significant stream segments in the B is found in Chapter 8.

1.9.6 State and Federal Parks, Management Areas, and Preserves. The

state and federal governments own and operate d@etuai parks, management areas,

and preserves in the Region. Table 1.9 summaitiese facilities.

1.9.7 Springs. Over 250 springs of various sizes are documentéte ETRWPA?
Most of the springs discharge less than 10 gpmaaadnconsequential for most water
supply planning purposes. However, springs arengyoitant source of water for local

supplies and provide crucial water for wildlife aidsome cases, livestock.

Based on discharge measurements collected maitiheih970s, 28 springs in the
region discharge between 20 and 200 gpm and thrersewven springs that discharge
between 200 and 2,000 gpm. It should be noted Bname did not cover Anderson,
Angelina, Henderson, Houston, or Trinity Countiés.addition, Brune did not document
any springs with flow greater than 20 gpm in Jefber, Orange or Panola County. U.S.
Geological Survey (USGS) information was reviewed anly two springs with flows
greater than 20 gpm, Black Ankle Springs in Sanustige and King’'s Spring in Polk
County, were identified. The springs identified Bsune and USGS are shown on the
attached Figure 1.18.
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Table 1.8 TPWD Ecologically Significant Segmentsin East Texas

River or Stream

Segment

Biological
Function

Hydrologic
Function

Riparian
Conservation
Area

High
Water
Quality/
Aesthetic
Value

Endangered
Species/ of
Unique

Communities M et

Alabama Creek

Alazan Bayou

Upper Angelina River

Lower Angelina River

Attoyac Bayou

Austin Branch

Beech Creek

Big Cypress Creek

Big Hill Bayou

Big SandyCreek

Bowles Creek

Camp Creek

Catfish Creek

Cochino Bayou

Hackberry Creek

Hager Creek

Hickory Creek

Hillebrandt Bayou

Irons Bayou

Little Pine Island Bayou

Lynch Creek

Menard Creek

Mud Creek

Upper Neches River

Lower Neches River

L]
BAN RN R R R R RN RN R AN RN R P | w w| -

Pine Island Bayou

Piney Creek

Upper Sabine River

Middle Sabine River

Lower Sabine River

Salt Bayou

San Pedro Creek

Sandy Creek (Trinity
Co.)

N ERINNIN W W

Sandy Creek (Shelby
Co.)

[EnY

Taylor Bayou

Texas Bayou

Trinity River

Trout Creek

Turkey Creek

Village Creek

White Oak Creek

YIS
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Table 1.9 State and Federal Parks, Management Areas, and Preserves

Owner/Oper ator

Name

County

Texas Parks and
Wildlife Dept.

Martin Creek Lake State Park

Rusk

Rusk/Palestine State Park

Cherokee and Anderson

Mission Tejas State Park

Houston

Martin Dies Jr. State Park

Jasper and Tyler

Management Area

Village Creek State Park Hardin
Sea Rim State Park Jefferson
Gus Engeling Wildlife Management Anderson
Area

North Toledo Bend Wildlife Shelby

Bannister Wildlife Management Area

San Augustine

Moore Plantation Wildlife
Management Area

Sabine and Jasper

AngelinaNeches/Dam B. Wildlife
Management Area

Jasper and Tyler

Lower Neches Wildlife Management

Orange
Area
J.D. Murphree Wildlife Management

Jefferson
Area
Alazan Bayou Wildlife Management Nacogdoches
Area
E.O. Siecke State Forest Newton
Masterson State Forest Jasper

Texas Forest ServiceJohn Henry Kirby Memorial State

Tyler
Forest
I.D. Fairchild State Forest Cherokee

Texas State
Historical
Commission

Caddoan Mounds State Historical Park Cherokee

Sabine Pass Battleground State
Historical Site

Jefferson

U.S. Army Corps of
Engineers (USACE)

Sam Rayburn Reservoir

Town Bluff Dam, B.A. Steinhagen
Lake

U.S. Fish and
Wildlife Service
(USFWS)

Neches National Widlife Refuge

Anderson, Cherokee

Texas Point National Wildlife Refuge

Jefferson

McFaddin National Wildlife Refuge

Jefferson

National Forest
Service

Angelina National Forest

San Augustine, Angelina,
Jasper, and Nacogdoches

Davy Crockett National Forest

Houston and Trinity

Sabine National Forest

Sabine, Shelby, San
Augustine, Newton, and
Jasper

National Park
Service

Big Thicket National Preserve

Polk, Tyler, Jasper, Hardin,
Jefferson, and Orange
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Brune reported a flow of 12.7 cubic feet per sec(cfs) in the spring-fed Indian
Creek in Jasper County, about five miles northveésiasper. This water was used at a
TPWD fish hatchery.

Other notable springs are Spring Lake Springs inttS@ounty (570 gpm in
1979), Bailey Springs in Shelby County (620 gpml1Bv6), Caney Creek Springs in
Houston County (760 gpm in 1965), Hays Branch Srim Houston County (810 gpm
in 1965), Elkhart Creek Springs in Houston CourdtpQ0 gpm in 1965).

1.9.8 Agriculture/Prime Farmland. Prime farmland is defined by the National
Resources Conservation Service (NRCS) as “land lilagt the best combination of
physical and chemical characteristics for produdoay, feed, forage, fiber, and oilseed
crops and is also available for these u$&s.” As part of the National Resources

Inventory, the NRCS has identified prime farmlahctighout the country.

Figure 1.19 shows the distribution of prime famaan the ETRWPA. Each color
in this figure represents the percentage of priarenfand of any type. There are four
categories of prime farmland in the NRCS State &ebgraphic Database (STATSGO)
for Texas: prime farmland, prime farmland if dran@rime farmland if protected from
flooding or not frequently flooded during the grogiseason, and prime farmland where

irrigated. Most counties in the region have siguaifit prime farmland areas.

Table 1.10 shows 2007 agriculture statistics fo¥ tounties in the regitH
(portions of Henderson, Smith, Polk, and Trinityu@tes are located in other Regions).
The following general statements may be made réugtte regior!

In any one year, approximately 25% of farmlandregptand.
* In any one year, approximately 50% of croplandas/asted.

* Excluding Jefferson County, approximately 2% ofptand is irrigated. In
Jefferson County, approximately 11% of croplandrigated.

» Poultry production generates the largest agricaltproduct sales in Angelina,
Nacogdoches, Panola, Shelby, Sabine, and San Aug&bunties.
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Category Anderson | Angelina | Cherokee | Hardin | Henderson Houston Jasper | Jefferson | Nacogdoches | Newton
Farms 1,771 1,109 1,625 699 2,109 1,562 920 793 1,277 403
Total Farm Land (acres) 346,142 115,258 294,383 91,189 318,452 440,462 95,928 333,255 265,131 59,236
Crop Land (acres) 74,892 43,253 76,592 22,100 86,495 109,201 20,192 153,62 59,353 8,083
Harvested Crop Land (acres) 46,120 15,492 49,026 7,659 57,128 59,097 11,399 32,234 30,279 4,050
Irrigated Crop Land (acres) 2,325 467 1,147 971 1,328 4,574 310 16,896 535 104
Market Value Crops ($1,000) 12,885 2,021 89,095 3,430 19,123 9,050 2,910 13,158 5,349 619
Market Value Livestock ($1,000) 26,475 27,417 51,162 2,884 25,390 31,603 3,753 13,609 311,934 1,477
Total Market Value ($1,000) 39,361 29,438 140,256 6,314 44,513 40,654 6,663 26,767 317,287 2,095
Livestock and Poultry:
Cattle and Calves Inventory 59,917 22,293 62,691 7,773 64,535 83,948 13,657 40,693 46,328 5,354
Hogs and Pigs Inventory (D) 233 141 235 636 (D) 100 160 197 65
Sheep and Lambs Inventory 500 317 98 258 267 (D) 201 139 90 54
Layers and Pullets Inventory 13,079 62,012 72,939 2,310 3,833 (D) 2,184 1,493 513,914 1,434
Broilers and Meat-Type Chickens Sald DYy,003,357 8,628,993 170 (D) 200 (D) 0 98,366,618 (D)
Crops Harvested (acres):
Corn for Grain or Seed 0 15 0 8 16 2,238 23 146 0 (D)
Cotton (D) 0 (D) 0 0 (D) 0 0 0 0
Hay 42,328 14,201 45,474 5,756 53,215 47,925 9,266 16,709 29,318 3,792
Rice 0 0 0 (D) 0 0 0 13,016 0 0
Sorghum for Grain or Seed 0 0 0 0 0 (D) 0 (D) 0 0
Soybeans for beans 0 0 0 (D) (D) (D) 0 139 0 0
Wheat for Grain D 0 0| 175,355 (D) (D) 0 0 (D) 0
Farms 675 1,042 812 1,521 223 346 1,123 2,514 576 792
Total Farm Land (acres) 63,748 217,757 131,664 300,900 31,724 72,640 197,791 302,359 108,974 84,253
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Category Orange Panola Polk Rusk Sabine | San Augustine Shelby Smith Trinity Tyler
Crop Land (acres) 15,159 50,745 23,720 67,334 7,812 12,837 45,460 91,797 27,340 19,671
Harvested Crop Land (acres) 5,046 28,856 13,781 36'456 4,132 7,394 26,735 59,561 15,682 10,634
Irrigated Crop Land (acres) 553 371 1,440 848 16 114 600[ 2,651 310 437
Market Value Crops ($1,000) (D) 2,704 3,923 17,456 292 1,406 4,191 42,499 1,266 (D)
Market Value Livestock ($1,000) 3,009 60,739 6,012 38,664 8,164 54,233 398,924 25,503 7,965 (D)
Total Market Value ($1,000) (D) 63,443 9,935 56,120 8,456 55,639 403,115 68,002 9,231 21,763
Livestock and Poultry:
Cattle and Calves Inventory 8,528 38,948 17,430 48,924 6,080 13,232 42,722 55,302 22,689 12,908
Hogs and Pigs Inventory 176 119 158 295 134 25 50 236 86 132
Sheep and Lambs Inventory 150 144 7 202 0 0 182 327 30 135
Layers and Pullets Inventory 1,501 (D) 138 (D) 236 217,840 1,371,754 5,485 362 2,080
Broilers and Meat-Type Chickens Sq 460| 20,543,70( 0| 8,818,664 (D) 19,573,429 122,457,82] (D) (D) (D)
Crops Harvested (acres):
Corn for Grain or Seed 0 (D) (D) 0 (D) 6 0 16 0 7
Cotton 0 0 0 (D) 0 0 0 0 0 0
Hay 4,442 27,976 12,147 34,879 3,267 7,212 25,471 53,662 15,378 7,366
Rice (D) 0 0 0 0 0 0 0 0 0
Sorghum for Grain or Seed (D) 0 0 0 0 0 0 0 0 0
Soybeans for beans 0 0 0 0 0 0 0 (D) 0 0
Wheat for Grain 0 0 0 0 0 0 (D) (D) 0 (D)
TOTALSFOR ALL COUNTIES: SPECIAL FOR JEFFERSON COUNTY:
Total Farm Land (acres) 3,871,244 |Irrigated/ Total Crop Land (%) | 11.0%
Crop Land (acres) 1,015,656
Crop Land/Total Farm Land (%) 26.23% COUNTIES OTHER THAN JEFFERSON:
Harvested Crop Land (acres) 520,752 |Irrigated Crop Land (acres) 19,101
Harvested/Total Crop Land (%) 51.279 |Irrigated/ Total Crop Land (%) 1.88%
Irrigated Crop Land (acres) 35,997
Irrigated/ Total Crop Land (%) 3.54%

(D) — Withheld to avoid disclosing data for indiue farms
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. Cattle and calf production generates the largesicwdtural product sales in
Anderson, Houston, Henderson, Rusk, Trinity, Pallasper, Tyler, Orange,
Hardin, and Newton Counties.

. Nursery and greenhouse crops generate the largastuléural product sales in
Cherokee and Smith Counties.

. Rice crops generate the largest agricultural prosales in Jefferson County.

1.10 Archeological Resources

The Texas Historical Commission (THC) maintains Tiexas Historic Sites Atlas, a
database containing historic county courthousediohl# Register properties, historical
markers, museums, sawmills, and neighborhood ssRéyThis database contains a very
large amount of data. The THC does not releasenrd@don on archeological sites to the

general public.

The most prominent archeological site in the ETRWBACaddoan Mounds State
Historic Site, a 94-acre park in Cherokee Countgtwé Nacogdoches. This area was the
home of Mound Builders of Caddo origin who livedtive region for 500 years beginning
about 800 A.D. The site offers exhibits and intetipe trails through its reconstructed sites
of Caddo dwellings and ceremonial areas, includmg temple mounds, a burial mound,
and a village ared’

1.11 Mineral Resources

Mineral resources include petroleum production awhl mining operations.

Various types of mineral resources in the ETRWPAdescribed below.

1.11.1 Petroleum Production. Oil and natural gas fields are significant natural
resources in portions of the region. There are diensities of producing oil wells in each
county in the region. The East Texas Oil Field, catipn of which is located in Rusk

County, ranked third in Texas in oil production 1997. There are high densities of

producing natural gas wells in Rusk, Panola, Naoolds, Jasper, and Newton Counties,
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with lesser densities in the other counties in tégion. In 1997, four of the top 20

producing natural gas fields in the state are Extét the regioff!

» Carthage Gas Field in Panola County

Oak Hill Gas Field in Rusk County

Double A Wells Gas Field in Polk and Tyler Counties

Brookeland Gas Field in Jasper and Newton Counties

Figures 1.20 through 1.22 depict oil and gas ressuin the state, including the
ETRWPA.

1.11.2 Lignite Coal Fields. Figure 1.23 shows lignite coal resources locatethe
region®® The Wilcox Group of potential deep basin ligni@0@-2,000 feet in depth)
underlies significant portions of Henderson, Smi@herokee, Rusk, and Nacogdoches
Counties. The Jackson-Yegua Group of potential desepn lignite underlies significant
portions of Houston, Trinity, Polk, Angelina, Nadmghes, San Augustine, and Sabine

Counties. Finally, bituminous coal underlies a drpattion of Polk County in the region.

1.12 Threatsto Agricultural and Natural Resourcesin the
Region Dueto Water Quality or Quantity Problems

A lack of water or lack of water of adequate quyadian present a significant threat
to agricultural and natural resources. Some ofntlest significant potential threats in the
ETRWPA are described below.

1.12.1 Water Quality Threats. Water quality in the region is generally very doo
The TCEQ monitors surface water quality and documegunality through its water quality
inventory. Concerns about water quality impactadaatic life, contact recreation, or fish
consumption are documented by the TCEQAppendix 1-B contains a list of the reaches

with concerns. Appendix 1-C addresses groundveatality issues in the region.
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Figure 1.21 Top Producing Oil and GasFields

- = REGION I
1B
SRBRISSC & ~r
== g L W O WA ) S
o L FOWELT 15 g e WL —TEA-
= v | = e s
- _1: ~ _._. R >
[ g e &
il

M‘H REGION |
Py

Figure1.22 Top Producing Gas Wells

Figure 1.23 Texas Lignite Coal Resources
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1.12.2 Drawdown of Aquifers. Overpumping of aquifers poses a small risk to
household water use and livestock watering in Inedlrural areas. If water levels decline,
the cost of pumping water increases and water tyualay change. In some cases, wells
that are completed in the outcrop may go dry otsa@nstructed in a way that restricts the
lowering of pumps may not be usable. These wely meed to be redrilled to deeper
portions of the aquifer or abandoned altogethagni8cant water level declines have been
reported in localized areas in both the Carrizoed#iland Gulf Coast aquifefS! the major

aquifers in the region. Groundwater conservatimtridts work to ensure that the risk of

excessive drawdown is minimized.

Overpumping of aquifers also poses a threat toaest wetlands. Between 1955
and 1992, approximately 19,900 acres of estuantegtidal emergent wetlands were lost in
Texas as a result of submergence (drowning) arsiaroprobably due to faulting and land
subsidence resulting from the withdrawal of undeugd water and oil and g8l These
losses occurred primarily between Freeport and Ranur. The risk of land subsidence is
smaller for inland areas than for coastal areas wudhe difference in compaction
characteristics of the aquifers. In addition, grwater conservation districts work to

ensure that subsidence risks are minimized.

Overpumping of aquifers in coastal regions can leadaltwater intrusion, where
saltwater is drawn updip into the aquifer or movedically into fresh water portions of the
aquifer and degrades the aquifer water qualityltw@ger intrusion into the Gulf Coast
aquifer has occurred previously in central and sent Orange Counfy! and Jefferson

County.

1.12.3 Insufficient Instream/Environmental Flows. Certain flow quantities and
frequencies are necessary to maintain the fishvaldltife habitat in the region. Insufficient
flow quantities and patterns could pose a thredisto and wildlife habitat. Additionally,
certain flow quantities or a physical barrier aegguired to control upstream encroachment

of saltwater. Additional discussion of environmeéiiavs is provided in Chapter 3.
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At times of low flow in the rivers, the 0.5 parterpthousand (ppt) isohaline (the
dividing line between “freshwater” and “saltwaterfjoves upstream; conversely, at times
of high flow in the rivers, the 0.5 ppt isohalineoves downstream. Upstream saltwater
encroachment can adversely affect freshwater Hadntthe suitability of water quality for

water supply purposes.

In line with the recommendations of the 1997 &iMater Plan, the Neches
River Salt Water Barrier has been constructed lacation north of Beaumont below the
confluence of the Neches River and Pine Island Bayde project, completed in 2003,
prevents saltwater from reaching the freshwateskeg of Lower Neches River cities,
industries, and farms during periods of low flovheTproject is a gated structure, allowing
adjustment to prevent saltwater intrusion whilemtaining flows. It is also equipped with a

gated navigation channel to enable the passagatefevaft around the barrier.

1.12.4 Inundation Due to Reservoir Development. The 1984 State Water
Plar?”! recommended development of five reservoirs, asdish Table 1.11. The ANRA
has a state permit to construct Lake Columbia andéithe process of obtaining the
necessary federal permits. The effects on natasalurces of new reservoir construction at
four of the five sites recommended in the 1984 &SWater Plan will be discussed below,

because these reservoirs appear to be the mdsttlikee constructed.

In addition, the 1997 State Water Plan identifitldraative reservoir development
sites in the regiok® as listed in Table 1.12.

Table 1.13 shows the impacts of new reservoir adgveént at the four potential

reservoir sites on the surrounding land and oreptetl species.

For the reservoirs recommended in the 1984 PlaW/DRlivided the inundated
acreage into Resource Categories, depending omuhtty of the habitdf” Resource
Category (1) habitat is categorized as high valakitat, unique habitat, or irreplaceable

habitat for which mitigation is not possible.
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of Reservoirs (1984 State Water Plan)™®

Reservoir, River L ocation

County

Lake Columbia, on Mud Creek

Cherokee

Rockland Reservoir, on the Neches River

Angellmanity, Polk, Tyler, and Jasper

Fastrill Reservoir, on the Neches River

AndersdmerBkee, and Houston

Bon Wier Reservoir, on the Sabine River

Parish, Louisiana.

Newton m@pu Texas and Beauregard

Tennessee Colony Reservoir, on the main sternFoéestone,

the Trinity River

Navarro, Henderson,
Anderson Countiefartially in Region C)

and

Table1.12 Recommended Altern

ative Reservoir Development Sites

(1997 State Water Plan)®

Reservoir County
Newton, Big Cow Creek, and Little Cow Creek  Newton
Dam A Jasper
Rockland Tyler
Cochino Trinity
Big Elkhart, Hurricane Bayou, Gail, and Houston
Mustang
Fastrill and Catfish Creek Anderson

Ponta Nacogdoches, Cherokee, and Rusk

Attoyac Nacogdoches (would overlap Shelby and/or
San Augustine Counties)

Tenaha Shelby

Stateline Panola

Socagee Reservoir Panola

Carthage Reservoir

Panola, Rusk, Harrison, anddsre

Cherokee Il Rusk
Rabbit Creek Smith and Rusk
Kilgore Smith, Rusk, and Gregg

State Highway 322 Stages | and II*

Rusk

Fredonia Lake*

Rusk and Harrison

*Other reservoir sitéd
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Resource Category (2) habitat is categorized as vadue habitat, scarce habitat or
becoming scarce, for which mitigation is possibléghvan established goal of no net loss of
in-kind habitat value. From a practical standpoi@ategory (2) habitat for the proposed
reservoir sites depicts types of habitats such as
wetlands and riparian bottomland forest areas rigfbect high natural resource values and

high sensitivity regarding destruction.

Category (3) habitat includes abundant and mediurhigh value habitat (for the
evaluation species) with a mitigation goal of na less of habitat value while minimizing
loss of in-kind habitat value. Category (4) habitetiudes remaining medium to low value

habitat for which habitat value deterioration wobklminimal.

The proposed Lake Columbia site is categorizedxasllent habitat for turkey and
gray squirrel and modest habitat for delerthe proposed reservoir location, Mud Creek is a
“pristine area that provides excellent stream laaBitTPWD has identified Mud Creek as a
significant stream segment due to its high bottowhldardwood resource vallid. It
should be noted that a comprehensive environméanizdct study for Lake Columbia has

been prepared and was published on January 29,2010

The proposed Rockland Reservoir would impact tb&omland hardwood site
known as the “Middle Neches River,” which USFWS hdentified as a Priority 1
preservation area.ln addition, three USFWS Priority 2 bottomlanddvaood preservation
areas would be impacted: “Neches River South,” éRiGreek,” and “Russell CreekThe
USFWS defines Priority 1 as “excellent quality battands of high value to waterfowl!”

and Priority 2 as “good quality bottomlands withaecate waterfowl benefitd®!

The USACE designed the Tennessee Colony Resernv@®749, but the project encountered
numerous concerns about conflicts with developmétignite in the area and with existing
communities and water supply lakes. The projectiees deferred pending removal of the

lignite 3!
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Table 1.13 Potential Impacts of Development on Land Reservoir Area and Protected Species

Potential Reservoir Site

Potential Impacts

Columbia
[29]

Bon

Rockland Weir

Tennessee
Colony

Inundated
Land**
(acres)

Mixed bottomland
hardwood forest (2)

5,351

27,300 14,600

34,800

Swamp/Flooded Hardwoo
Forest (2)

NA

NA 2,300

NA

Pine-hardwood forest (3)

2,2

17

50,800 10,400

NA

Post Oak-Water Oak-Elm
Forest (3)

NA

NA NA

19,200

Grassland (4)

2,61

NA NA

9,600

Other

409

21,400 7,800

21,500

TOTAL

10,133

99,500 35,100

85,100

Endangere
Species
Potentially
Impacted

Arctic peregrine falcon

Black-capped vireo

Eskimo Curlew

Interior least tern

Red-cockaded woodpecke

=

Whooping crane

Threatene
Species
Potentially
Impacted

Alligator snapping turtle

American swallow-tailed
kite

Bachman's sparrow

Bald Eagle

Black bear

Blue sucker

Creek chubsucker

Louisiana pigtoe

Louisiana pine snake

Northern scarlet snake

Paddlefish

Reddish egret

Sandbank pocketbook

Southern hickorynut

Texas heelsplitter

Texas horned lizard

Texas pigtoe

Timber rattlesnake

White-faced ibis

Wood stork
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The USFWS has identified two preservation areas thould be affected by
construction of the Tennessee Colony Reservoir. filse is an area known as “Boone
Fields,” located adjacent to the Trinity River beem Saline Branch Creek and Catfish
Creek, which contains upland forest and some bad#tots. The USFWS has classified this
site as a Priority 5 preservation site. The resemvould also affect a hardwood bottom in
Region C known as “Tehuacana Creek.” The USFWS diss classified this site as a
Priority 5 preservation site. The USFWS definesofty 5 as “sites proposed for

elimination from further study because of low amdio waterfowl benefits!*

Construction of the Tennessee Colony Reservoir dvonundate approximately
13,800 acres of bottomland, which comprise the Rith Creek Wildlife Management Area
(WMA) in Region C. The TPWD acquired this area asigation for wildlife losses
associated with the construction of Richland-Chami@am and Reservoir in Region .
The WMA is located in Freestone County on the vegd¢ of the Trinity River within the

boundaries of the proposed Tennessee Colony Résservo

The Tennessee Colony Reservoir is an alternativievéto Region C water supply
projects recommended in the 1997 state water plarthe Tennessee Colony Reservoir
were built, neither the Tehuacana Creek Resenlaiated in Region C) nor the diversion

of water from the Trinity River would be necess&fy.

1.13 Threatsand Constraintson Water Supply

Water supplies in the ETRWPA may be threatened dnditions outside of the
region. Some significant potential threats areussed following.

1.13.1 Interstate Allocation. The allocation of water in the Sabine River Basin
between Texas and Louisiana is a vital factor yaater study involving the Texas portion
of the basin. As noted eatrlier, the river formes #tate line for the downstream half of its

length after heading in Texas far from the state.li Almost all of the basin upstream from
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the state line is in Texas. However, Texas doédave completely unrestricted access to

the water in that area.

The Sabine River Compact, executed in 1953, pravide allotment of the water
between Texas and Louisiafid. This agreement was not only ratified by the twates
legislatures but also approved by Congress.

Texas has unrestricted access to the water ingherueach of the river except for
the requirement of a minimum flow of 36 cfs at jhection between the river and the state
line. Texas may construct reservoirs in the uppach and use their water either there or in

the downstream reach without loss of ownership.

Any reservoir constructed on the downstream reaast tme approved by both states.
The ownership, operating cost, and water yield @negportional to the portions of the
construction cost paid by the two states. To datdedo Bend is the only reservoir
constructed in the lower reach. In the case oédoIBend, the states split the cost equally
and have equal ownership of the lake and the wigfets.

Any unappropriated water in the lower reach (nattamed in or released from a
reservoir) is divided equally between the two stat€ince Toledo Bend extends to a point
upstream from the junction of the river and theestme, the only water in that category is

the water entering the river downstream from tha.da

The water in any reservoir on a tributary to thevdstream reach can be used in the
state where it is located, but that usage comesbtlie state’s share of the water in the

river.

1.13.2 Inter-region Diversions. The City of Dallas (Region C) has contractuahtsgy

to 114,337 acre-feet of water from Lake Palestmée Neches basin. The City does not
presently have the facilities to transport andtttea water, but anticipates the required
construction by 2015. A long-range potential siggtto transfer water from Toledo Bend
Reservoir to reservoirs located in Region C is undensideration. The ETRWPG

undertook a study in 2008 on the potential cost amdronmental impacts of a pipeline
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project for such a transfer. The recommendatioos fthis study are included in Chapter
4C of this report.

1.13.3 Interception in Other Regions. It should be noted that large portions of the
Sabine and Trinity basins are upstream from theregs well as a small portion of the
Neches basin. The upper Trinity basin includes Dialas-Fort Worth area. The upper
Sabine basin contains numerous medium sized eiiegell as smaller communities. Large
amounts of surface water are already being usethéypstream communities, and this
usage can be expected to increase dramaticallyeiriuture along with population growth.

The SRA has contracts to provide over 300,000 gmeft year to the Dallas area from
reservoirs in the upper Sabine basin.

1.14 Drought Preparation, Water Conservation, and Water Loss

Water conservation and drought contingency planniggresent important
components of the water planning process. Watesawation includes measures that may
be taken to reduce water consumption under all ifond and at all times. While water
conservation does not generally eliminate the feeduture water supply sources, it can
result in the ability to delay development of cpstrategies. Water conservation improves
the effective use of existing sources. Drought age@ment is designed to preserve existing
water supplies during extreme dry periods. Droughhagement strategies are, therefore,
temporary measures intended to result in signiflgaeduced water use in a short period of
time. Drought contingency and water conservatim discussed further in the following

subsections.

1.14.1 Drought Contingency. Many larger communities and other suppliers tevi

water to neighboring systems on a wholesale beglser full time or as a standby source.
Most of these water suppliers are required to haater conservation plans. Included in
each water conservation plan is a drought contioggian for acute shortages. Many
entities have been required in recent years to ldevdrought contingency plans as a
separate requirement, or to upgrade such planshwinece already contained in their water
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conservation plans. Required elements of drougttimgency plans include trigger
conditions for specific actions such as requestydtuntary water reduction, surcharges, or

rationing.

1.14.2 Water Conservation. The TWDB began requiring water conservation plans
during the middle 1980s as a condition for TWDBdung for water or sewer facilities in
excess of $500,000. The TCEQ also requires swtsgbr surface water users, pursuant to

state legislation.

Legislation in 2003 tightened the requirementsviater conservation and drought
contingency plans and required the water supptierseview the plans every five years.
One requirement is that specific five- and ten-rytagets for water use reduction be
included in the plans. Additionally, drought cargency plans must include specific targets
for water reduction during various stages of emeege Most requirements in the new law

became effective May 1, 2005.

Wholesale water suppliers must pass water consenvahd drought contingency
requirements on to their wholesale customers. Wihalesale customer may be required to
develop its own plan or alternatively to follow thequirements in the supplier's plan.
These requirements must be included in any newewed, or amended water supply
contracts. Contracts must include provisions tespan the requirements to any lower tier
water suppliers to which the wholesale customezliesgvater, so that they will apply to any
systems being supplied either directly or inding@tbm the initial wholesale supplier.

Water conservation and drought contingency plansidénETRWPA must now be
coordinated with the ETRWPG. Drought contingen¢égnp for water user groups and
wholesale water providers must be updated, if rssggs to remain consistent with the

regional water plan.

1.14.3 Water Lossand Water Audit. The 78" Texas Legislature passed legislation
in 2005 requiring retail public utilities that prde potable water to perform a water audit,

computing the utility’'s most recent annual watessloevery five years. The TWDB
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established new requirements for water audit r@ppriwhich require public utilities to
audit their water system once every five yearsrapdrt water loss data to the TWDB. The
first set of water loss data was to be submittetheo TWDB by March 31, 2006. The
TWDB funded a study to evaluate water loss sunesponses from all retail utilities in
Texas, and published the repoity Analysis of Water Loss as Reported by Publicevvat
Suppliers in Tex&¥! in 2007. The Executive Summary of this report argbmparison of

water loss on a regional basis is provided in Apipe-D.

The study evaluated water loss survey responsedietermine water loss
performance by regional water planning area. Basedata from responding utilities, the
study reported that the ETRWPA demonstrates onth@fhighest average non-revenue
water percentages at approximately 25%. Of thregrgage, 5.5% may be attributed to
unbilled, unmetered water use. Unbilled, unmetevater use is the amount of authorized
water consumption that was neither metered noedidind represents the amount of water
for which the utility does not receive compensatiorhe report recommends that regions
with high average non-revenue water percentagesidemsteps to recover lost revenue

from unbilled authorized consumption.

1.144 Groundwater Conservation Districts and Groundwater

Management Areas. Groundwater conservation districts (GCDs) weeatad by the

legislature for the purpose expressed in Chaptaf 86 Texas Water Code as follows:

Sec. 36.0015. PURPOSE. In order to provide for the conservation,
preservation, protection, recharging, and preventb waste of groundwater,
and of groundwater reservoirs or their subdivisjarsd to control subsidence
caused by withdrawal of water from those groundwaservoirs or their
subdivisions, consistent with the objectives ofteec59, Article XVI, Texas
Constitution, GCDs may be created as provided Iy d¢hapter. Groundwater
conservation districts created as provided bycdhapter are the state's preferred
method of groundwater management through rules lolesd, adopted, and

promulgated by a district in accordance with th@vmions of this chapter.
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More specifically, these districts are granted atiti to regulate the spacing and/or
production rate from water wells. In some casasiridts may regulate or prohibit
exportation of groundwater from the district, pided the exportation did not begin before

June 1, 1997. Districts may impose a fee for waxgorted from the district.

Districts are required to develop ten-year grourtdwananagement plans and to
provide the plan (and any amendments) to applicedgjeonal planning groups. Districts
must establish permitting systems for new or medifivells and must keep on file copies of

drilling logs.

The TWDB has divided the state into sixteen groustéw management areas
(GMAs)as required by the legislature. These avese established on the basis of political
and aquifer boundaries for the purpose of planr@ng regulation. (A GMA is only a
designated geographic area, aotentity with board members, staff, or governpogver.)
GCDs within each GMA are required to share planmigrmation, develop Desired Future
Conditions (DFCs), and estimate Managed Availableudwater (MAG) for permitting

purposes.

The boundaries of the ETRWPA encompass GMAs 1114ndGMA 11 lies north of
the northern lines of Polk, Tyler, Jasper, and M@enCounties in Region | and generally
covers the Carrizo-Wilcox, Queen City, Sparta, detjua-Jackson aquifers. GMA 14
encompasses the Gulf Coast aquifer including Ploller, Jasper, and Newton Counties and

counties to the south toward the Texas coast.

Most counties in the ETRWPA are covered by a GCBollowing is a brief

description of the county breakdown among GCDs.

Anderson, Henderson and Cherokee Counties. The Neches and Trinity Valleys GCD,
created in 2001 and headquartered at Jacksonuileers Cherokee County and almost all
of Anderson County, both in the ETRWPA, as wellldenderson Countfwhich overlaps
Regions C and the ETRWPRA)The remainder of Anderson County, in the Palesti
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Montalba area, is covered by the Anderson Countglddground Water Conservation
District, created in 1987 and headquartered at Klbat

Angelina and Nacogdoches Counties. Angelina and Nacogdoches Counties are covered
by the Pineywoods GCD, created in 2001 and heatlpuan Lufkin. The GCD has
regulations including a permitting system for watells within its territory.

Jasper, Newton, Tyler, and Hardin Counties. The Southeast Texas GCD, headquartered
in Kirbyville, regulates groundwater in these fooounties and was created by the

legislature in 2003.

Polk County. Polk County is covered by the Lower Trinity GCD tthheas created by the
79" Legislature.

Panola County. The Panola County GCD was created by the 80thslagre, has been

confirmed by local election in 2007, and has a rgan@ent plan in place.

Rusk County. The Rusk County GCD, headquartered northeaseaflelrson, covers Rusk
County. The District was created by the legiskainr2003.

Counties Not Covered by Groundwater Conservation Districts. Houston, Jefferson,
Orange, Sabine, San Augustine, Shelby, Smith, aimityf Counties are not covered by any

confirmed or pending GCD.

1.15 Consideration of Existing Water Planning Efforts and
Programs

The ETRWPA published its first round of regionaltaraplanning in 2001. This
plan was updated on schedule in 2006. The 2011 iRkkes up the second update to the
regional water plan. Over the course of these mten efforts, other ongoing planning
efforts, as well as existing water resource prograhave been an integral part of the
process. Following is a summary of planning effahd existing programs that have been
considered and utilized by the ETRWPG.
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1.15.1 State, Regional, and Local Water Management Planning. Water
planning in the ETRWPA incorporates a mixture otevglanning efforts, past and present.
The 1990 Texas Water Plan, a state-level plannifyte determined that there was a
geographic disparity in water availability. Asesult of that finding, the Trans-Texas Water
Program (TTWP) was created. The TTWP developeadaagional water management
strategies for areas of southeast, south-centrdiynest-central Texas. It considered issues
associated with the rapid growth of the Houstom 8atonio, Austin, and Corpus Christi
areas; and the possibility of moving water from thater-rich areas of southeast Texas
(essentially the ETRWPA now) to these more urbahidemand centers. In 1998, the
Phase Il Report of the TTWP determined that sosth&axas could play an important role
in meeting expected regional demands by exportiatewto central Texas. The report
looked at a 50-year planning horizon and identifi&lwater management strategies that
could be implemented to satisfy long-range demandshe study area. Among the

conclusions of the TTWP were the following:

* Southeast Texas (essentially the ETRWPA) possemdeguate surface and
groundwater resources to supply its own demands saqgbort meeting
demands of other areas of south-central and westatd exas.

 Water conservation, wastewater reclamation, andesys operations can
extend the period of adequate supply and delayndleel for new resources

development in the Houston metropolitan area.

» The Neches Salt Water Barrier would create addtisapply from existing

resources.

» Contractual transfers of existing supplies can Iteisuadditional reduced

conveyance requ irements.

* Interbasin transfer of water will be needed to nietire water requirements

of both the southeast and central Texas areas.

* Desalination is not an economic or environmentafpropriate strategy for

use in the southeast area.
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The TTWP was a turning point in regional water piag in Texas. The TTWP
resulted in the adoption of Senate Bill 1 in 19@hjch mandated regional water planning
for the entire state and was the inception of Regior the ETRWPA.

Since 1997, the area known as the ETRWPA has rigrgély on the regional water
planning process for development of long-range mal@Ens. However, there are a number
of ongoing efforts within the region aimed at plangnfor future water needs. These efforts
have been recognized by the ETRWPG and their sesntiorporated into the regional

planning process.

Local planning efforts within the region have irtdal water conservation plans
developed by water user groups and wholesale watetders. Chapter 6 includes further
discussion of these plans. In addition, groundied@servation districts within the region
have prepared groundwater management plans asasvelater conservation plans aimed at
providing a degree of long-range planning for gabuater resources under their
jurisdiction. Groundwater conservation districte aentified in Section 1.14.4 of Chapter
1.

1.15.2 Texas Clean Rivers Program. The Texas Clean Rivers Program (TCRP)
was established with the promulgation of the CIRarers Act of 1991. TCRP provides for
biennial assessments of water quality to identify gorioritize water quality problems
within each watershed and subwatershed. In addii€RP seeks to develop solutions to
water quality problems identified during the bieadmissessments. The TCEQ administers

the program.

The TCEQ contracts with fifteen regional agencesdnduct the required stream
assessments in the various river basins. Witheoeption of the International Boundary
and Water Commission and one water district, treggncies are river authorities. Each

agency posts recent assessment reports for iitotgron its web site.
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Agencies conducting the stream assessments WitFRWEPA are:

* Angelina and Neches River Authority (Lufkin) (uppportion of Neches

River Basin).

* Lower Neches Valley Authority (Beaumont) (lower pon of Neches River

Basin plus Neches-Trinity Coastal Basin).

* Northeast Texas Municipal Water District (Hughesiigys) (Cypress Creek

Basin).
» Sabine River Authority of Texas (Orange) (SabineeRBasin).

» Trinity River Authority of Texas (Arlington) (Tritly River Basin).

1.15.3 Safe Drinking Water Act. The Safe Drinking Water Act (SDWA),
passed in 1974 and amended in 1986 and 1996, attevt.S. Environmental Protection
Agency to set drinking water standards. Thesedstals are divided into two categories:
National Primary Drinking Water Regulations (primatandards that must be met by all
public water suppliers) and National Secondary W&egulations (secondary standards
that are not enforceable, but are recommendedina®r standards protect water quality by
limiting contaminant levels that are known to acdedy affect public health and are
anticipated to occur in water. Secondary standaade been set for contaminants that may

pose a cosmetic or aesthetic risk to the publg: (&ste, odor, or color).

Standards cover various categories of parameteichvhave been determined to be
harmful if present in more than specified concéidrns. These include certain organic,
inorganic, and radioactive substances; and patisogsnindicated by coliform bacteria.
Surface water treatment must achieve a specifiedval or inactivation of other designated

pathogensryptosporidiunoocysts Giardia cysts, and viruses).

Minimum and maximum disinfectant residuals mustnb&ntained. Disinfection
byproducts, which increase as the water travetsutiir the distribution system, have limits.

Turbidity and total organic carbon are regulateddarface water. Lead and copper must
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not leach out from home plumbing in more than trac®ounts. Other standards cover

gualitative parameters including color, corrosiyibgor, and pH.

Additionally, certain unregulated substances mustnionitored in an effort to
determine whether they should become regulatede liBts of regulated and monitored
parameters are revised from time to time as moleaimed about them. A candidate list of
additional parameters for regulation must be publisevery five years. The draft 2004 list

includes ten microbial and 42 chemical paramét@rs.

The TCEQ requires public water systems to meet gynstandards and, when
practical, secondary standards. A water systemt mmeet a number of requirements,
including all primary standards to gain recognitas an Approved Public Water System.
To be recognized as a Superior Public Water Systém,system must also meet all

secondary standards.

1.15.4 Water for Texas. Developed by the TWDB, this comprehensive StatenV
Plan identifies current and prospective water usasgr supplies, and water users. The plan
also identifies needed water-related managemensunes, facility needs, and costs, and
offers recommendations to better manage the Statater resources through Year 2050.
This plan was adopted by the TWDB in August 1997.

The first cycle of regional water planning, whiclasmxcompleted in 2001, resulted in
an updated state water pl&ater for Texas 2002vhich addressed the same issues but was
developed on a regional basis. SB1 had establish#¢elen planning regions within the
state. In each region, local representatives wbrkigh consultants to develop a regional
water plan to submit to the TWDB by 2001. The TWBer review and approval of each
regional plan, consolidated the plans into a spda@® which was finalized in 2002. The
second comprehensive state plan was finalized ®7 .20

Each regional plan includes a section in which watapply strategies are

recommended for each water user gr@uych as a city or industrial sector within a cognt
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which has a forecast water shortage. Strategigsbmas simple as renewing a contract for

purchased water, or as involved as constructingwawater supply reservoir.

The plan is being updated every five years by #gtons on an ongoing basis. The
third five-year cycle, which includes this reposi)l result in regional plans in 2011 and a

state plan in 2012.

1.15.5 Comprehensive Sabine Watershed Management Plan. This report was

completed in December 1999. It was prepared ®ISIRA of Texas in conjunction with the
TWDB, Contract # 97-483-214; Freese and Nichols,, IBrown and Root, Inc., and LBG-
Guyton Associates. This plan was developed oyegrend from 1996 through 1999 as an
update to a 1985 master plan for the basin. Tae pbints out the two distinct geographic
regions of the basin, upstream and downstream tlmmupstream end of Toledo Bend

Reservoir in Panola County.

TWDB consensus planning population and water uegegtions showed water use
in the Upper Basin to increase from 197,000 to @807 ,ac-ft per year from 1990 to 2050.
Lower Basin use was shown to increase from 79,064,000 ac-ft per year from 1990 to
2050. No new water supplies for the Lower Basimenecommended. A total of 93,000
ac-ft per year of new supplies were recommendethi®tJpper Basin, including a proposed

Prairie Creek Reservoir.

1.15.6 Water Availability Modeling for the Neches River Basin. This report
dated April 1999, was prepared for the Texas NaResource Conservation Commission
(predecessor agency to the TCEQ) by Brown and Root, Freese and Nichols, Inc.,
Espey Padden Consultants, Inc., and Crespo CamgulBervices, Inc. The study
determined naturalized stream flo\fthe flows which would occur without the effects of
human activity such as consumption and return fljeavel developed a model to determine

water available to meet water rights.
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Naturalized stream flows averaged 6.3 million apdt year, with a minimum of 1.4
million ac-ft per year in 1967. Water rights totamillion ac-ft per year. Cancellation of

selected water rights would have little effect elability for the remaining rights.

1.15.7 Trinity River Basin Master Plan. This study has been updated various
times, most recently 2001. Water use projectidrsrvswater use in the Upper Basatl (
counties north of Freestone and Andenstém increase from 904,000 ac-ft per year to
2,165,000 ac-ft per year from 1990 to 2040. Middiel Lower Basin use is shown to
increase from 141,100 ac-ft per year to 302,40® per year from 1990 to 2040. The
groundwater component of the Middle and Lower Basnage is shown to increase from
40 MGD to 63 MGD during the same period.

The firm yield of existing and under-constructiomjor reservoirs within the Trinity
Basin was 2,325,100 ac-ft per year. Several nearveirs were recommended, including
Tennessee Colony. The Tennessee Colony resdpantially within the ETRWPAIs not
shown as an immediate need. The plan recommeraestraction of the reservoir when
needed for flood control and/or water supply. Gamation with lignite mining was also
pointed out, so that all feasible lignite miningthim the reservoir area could be performed

before construction.

A number of other recommended reservoirs are imduth the plan, including

several smaller reservoirs within the ETRWPA in Arsbn and Houston Counties.

1.16 Special Studies

In 2008 and early 2009, the TWDB funded five speprajects for the ETRWPA, to be
conducted prior to preparation of the 2011 Planhe Btudies were undertaken by the
ETRWPG consulting team. To the extent practicaséhstudies have been considered in
the development of the 2011 Plan and their findimgorporated into the plan. Their

findings are summarized below.
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1.16.1 Special Study No. 1: Interregional Coordination on the Toledo Bend

Project. The 2007 State Water Plan recommends moving waben Toledo Bend
Reservoir in East Texas to water providers in Red to satisfy primarily projected
increased water demands in the Dallas-Fort Worthrdgéex. The project consists of
transporting up to 500,000 to 700,000 acre-feet year of water from Toledo Bend
Reservoir to other lakes in Texas. The Toledo Bemdject is a recommended water
management strategy for the North Texas MunicipataDistrict, Tarrant Regional Water
District and the Sabine River Authority, and itais alternative water management strategy
for Dallas Water Utilities and the Upper Trinity ¢tenal Water District. Since this study
was recommended in the 2007 State Water Plan, tieare been on-going developments

regarding future water supplies for the particigasftthis project.

This study was conducted to better understandntipacts of these developments on
the proposed Toledo Bend Project, and update tlagegy descriptions. The major tasks
included: 1) coordination with the major participm@and confirmation of supply amounts
and delivery locations, 2) review and update schienteansmission routes, 3) identify
potential impacts to receiving reservoirs, 4) revieaturalized flows to Sabine Lake and
compare these flows to the Texas Parks and Wildbepartment's recommended
freshwater inflows, and 5) update capital costs @exklop life cycle costs for the refined
project. This special study was utilized in thel2@Plan primarily in the development of
costs used by Region C in development of this exjsatfor use in the Region C plan.
However, the study also enabled the ETRWPG to thetiesider potential environmental

impacts associated with the potential transfer atewfrom one basin to another.

1.16.2 Special Study No. 2: Regional Solutions for Small Water Suppliers.

The purpose of this study was to identify small mipal water suppliers that do not meet
certain requirements of the Texas Administrativel€@0 TAC 290) and to determine the
feasibility of a regional water strategy to meed tteficiencies. Only the systems meeting

both the applicable size and needs criteria wevered in the study.
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Small WUGs are defined for purposes of state agobnal water planning as those
serving a population of less than 1500 (typicaB0 connections). Smaller systems
typically have fewer resources to use in their loagge planning. The needs addressed in
this study are limited to facility sizing and dring water quality. More specifically, the
sizing issues consist of quantity of water supphg dotal water storage. Water quality
problems for the purpose of this study are anyatiohs of the primary (health related)
drinking water standards. This study supportsamgi water planning by increasing the
degree of participation of applicable small watgstems in the regional water plan. These
systems are afforded an opportunity to consideroned solutions for their problems,
involving wholesale purchase of water from anotkepplier. Alternately they could
propose other types of solutions. In either cdsey tvere made more conscious of alternate
solutions. In many cases, the local system opergavided valuable input to the Regional
Water Planning Group and its consultants. As imhligd strategies are selected, the overall

strategy for the Region can be formed more acdyrate

1.16.3 Special Study No. 3: Study of Municipal Water Uses to Improve
Water Conservation Strategies and Projections. This study provided for a

survey of WUGs in the ETRWPA in order to gain arproved understanding of current
water conservation practices and to use the firdifay development of conservation

strategies and projections of water conservatioimga in the region.

In August 2008, water production and sales survesi® mailed to 65 WUGS in the
ETRWPA with approximately 1,000 connections or mdyeotal of 27 WUGS returned the
completed survey with useable information, constiua 42% response rate. Survey data
were received from a diverse range of WUGs. In 2aG0@ number of connections for
responding WUGs ranged from approximately 880 cotimes to 41,500 connections.
Approximately one half of the WUGs had less th&0@,connections. Three surveys were
received from WUGs with more than 10,000 connestiolm aggregate, the response
represents roughly 39% of the total populatiorhef ETRWPA.

The survey results suggest that current water mseng responding WUGS in

Region | is efficient and may be generally loweaartlother areas of the state on a per capita
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basis. These data suggest that the identificatindavelopment of cost-intensive measures
for additional active water conservation in Reglanay not be justified at this time. The
results of this study were considered in the uptia@&hapter 6 of the 2011 Plan, regarding
water conservation in the ETRWPA.

1.16.4 Special Study No. 4: Lake Murvaul Study. The 2006 Plan indicated a
projected deficit for steam electric power in R@bunty beginning in 2020. This deficit is
attributed to increased demands at the LuminantiMaake facility located in northeast
Rusk County. The proposed strategies to meet thesds include: 1) exercise a contract
option with the city of Dallas for water from Lakeork, and 2) increase the supply from
Toledo Bend Reservoir. Collectively, these strasgirovide 28,074 acre-feet per year. For
this study, Lake Murvaul was considered as anratersource of water for the Luminant
facility in lieu of some of the other recommendedrface water supplies or local

groundwater.

Lake Murvaul is owned by the City of Carthage ahd sale of water from this
project could be a potential revenue source for @iitg. Considering these factors, the
ETRWPG authorized Special Study No. 4 to evaluagefeasibility of using water from
Lake Murvaul for steam electric power demands @t lthminant Energy Martin Lake

facility.

Luminant Energy was contacted regarding the conoépising unpermitted yield
from Lake Murvaul to supply water to the steam &leglant at Martin Lake. However,
Luminant Energy indicated that at this time Luminlaas no plans for obtaining water from
Lake Murvaul to supply Martin Lake. Luminant Eneriggs exercised its contract option
with the City of Dallas and can now transfer 12,@6@0e-feet per year from Lake Fork to the
station at Martin Lake. Luminant has built a pipelito use this water. Based on this
information, further work on this study was suspashdwith permission of the TWDB and
the ETRWPG.
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1.16.5 Special Study No. 5: Liquid Natural Gas Refinery Expansions in

Jefferson County. The LNVA provides water supply for the majoritfindustrial users

in Jefferson County. Near the end of the planmuypgle for the 2006 Plan, a number of
significant proposed industrial expansions reldteckefining liquid natural gas (LNG) came

to the attention of the ETRWPG. The impact of ¢hpstential expansions on water supply
could not be defined prior to the completion of 236 Plan. However, the need for water
for these facilities could be significant. Themefothe ETRWPG authorized a study to
identify the potential impact of the proposed LNE&cifities on water resources in the

ETRWPA.

Water management strategies were evaluated forcisijpa addressed in Chapter 4D
of the 2006 Plan. The evaluation was based on @&namvaluation from most desirable (1)
to least desirable (5) and is provided in the feilg table. The major potential impact was
determined to the crossing of wetlands during tbastruction process. The long-term
impact after construction was expected to be mihima@he results of this study were
considered and incorporated as appropriate intal¢velopment of WMS in Chapter 4C of
the 2011 Plan.

1-80 Chapter 1



2011 Water Plan
East Texas Region

Chapter 2

Current and Projected Population

and Water Demand

An understanding of the demand for water in theoregs a basic requirement of
water planning. The demand for water is baseg@aim, on population projections for the
region. In this chapter, projected population giovior the ETRWPA is examined.
Water demand projections have also been develapetthé various categories of water
use and for WWPs.

2.1 Methodology for Updating Demands

For the 2006 Plan, the TWDB provided initial pogidia and demand projections
for water users in the region. The ETRWPG forwarttedpopulation projections to the
respective entities within the ETRWPA Region foviesv. Considering the comments
received, the projections were revised and addpyeie ETRWPG and the TWDB.

Municipal water demands were calculated based epitbjected populations and
current gallons per capita per day (gpcd) usagéswiag for reduction in demands
associated with water conservation achieved thrawgimtual compliance with plumbing
codes. Demands for other use categories (manufagiuirrigation, steam-electric,

livestock, and mining) were developed with inpuainfr representatives of these areas.

For the 2011 Plan update, the population and wadarand projections adopted
for the 2006 water plan were reviewed in light baeged conditions and new water user
groups (WUGSs). No changes were made to the togibmal population. Five new
WUGs were identified in the region. These WUGSs aeger supply corporations that
were found to meet the TWDB criteria for designatas a WUG. New population and
demands projections were developed for these estiti
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The following changes to water demands are includede 2011 Plan:

* Increased steam-electric water demand in Angelman@y.

* Municipal water demands for newly identified WUGs Angelina and

Nacogdoches Counties (no net change on a countyvadis).
* Reduced manufacturing water demand for AngelinanGou
* Increased manufacturing water demand for Jeffe@mmty.
* Reduced irrigation water demands for Hardin antedsdn Counties.

* Increased mining water demands in Angelina, Cherpkeand

Nacogdoches Counties.

* New mining water demands for Shelby and San Auges@iounties.

Correspondence related to these changes is provideippendix 2-A. A
summary of population estimates and water demagdsbnty and basin are shown in
Appendix 2-B.

2.2 Population Growth

The population in the ETRWPA is projected to insedrom 1,011,317 to
1,482,448 from 2000 to 2060. The major centerpagfulation — Jefferson, Smith and
Angelina Counties — comprise nearly 50% of the pefpan through the entire planning
period. The projection of population growth frofd1® to 2060 by county is presented
on Figure 2.1. The expected annual change in ptpaléor each county, using average
annual growth during the planning period, is présgéon Figure 2.2. The largest change
in percentage growth is expected in the Nacogdodkegelina, and Polk County areas.

The distribution of population by county and indival entity is provided in Table 2.1.
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Population

Figure 2.1

Population Projections by County (2010 - 2060)
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Original figures taken from TWDB Board RevisionsedigFeb. 5, 2004

County/Entity Historical Proj ections

Anderson County 2000 2010 2020 2030 2040 2050 2060
Brushy Creek WSC 2,928 3,155 3,332 3,466 3,604 3,712 3,805
Consolidated WSC 1,447 1,560 1,647 1,713 1,781 1,834 1,881
County-Other 24,445 26,344 27,821 28,934| 30,091| 30,994 31,768
Elkhart 1,215 1,309 1,383 1,438 1,496 1,541 1,579
Four Pine WSC 2,727 2,939 3,104 3,228 3,357 3,458 3,544
Frankston 1,209 1,303 1,376 1,431 1,488 1,533 1,571
Palestine 17,598 18,965| 20,028 20,830 21,663| 22,313 22,87(
Walston Springs WSC 3,540 3,815 4,029 4,190 4,358 4,488 4,601

Anderson County Total 55,109 59,390 | 62,720 | 65,230 | 67,838 | 69,873 71,619

Angelina County 2000 2010 2020 2030 2040 2050 2060
Central WCID of Angelina County 6,302 6,564 6,886 7,283 7,783 8,470 9,380
County-Other 14,354 15,180| 16,197 17,451| 19,031| 21,197| 24,069
Angelina WSC 3,344 3,537 3,774 4,066 4,434 4,939 5,608
Redland WSC 2,264 2,394 2,555 2,752 3,001 3,343 3,796
Diboll 5,470 6,449 7,654 9,137| 11,007 13,574| 16,976
Four Way WSC 2,972 4,503 6,388 8,708| 11,634 15,649| 20,97(
Hudson 3,792 5,021 6,535 8,398| 10,747 13,971 18,243
Hudson WSC 6,208 7,579 9,268 11,346 13,967| 17,564 22,331
Huntington 2,068 2,306 2,598 2,958 3,412 4,035 4,861
Lufkin 32,709 37,219| 42,351| 48,190| 54,834| 62,394 70,9971
Zavalla 647 647 647 647 647 647 647

Angelina County Total 80,130 91,399 | 104,853 | 120,936 | 140,497 | 165,783 | 197,878

Cher okee County 2000 2010 2020 2030 2040 2050 2060
Alto 1,190 1,290 1,404 1,502 1,592 1,681 1,786
Alto Rural WSC 4,500 4,806 5,156 5,456 5,732 6,006 6,329
Bullard 53 54 55 56 57 58 59
County-Other 6,836 6,288 5,555 4,406 2,811 2,110 1,690
Craft-Turney WSC 4,575 5,672 7,032 8,719| 10,810 12,000f 13,000
Jacksonville 13,868 14,543| 15,316 15,978 16,587| 17,191| 17,904
New Summerfield 998 1,290 1,624 1,910 2,173 2,434 2,742
North Cherokee WSC 3,489 4,116 4,834 5,449 6,015 6,576 7,238
Rusk 5,085 5,525 6,029 6,461 6,858 7,252 7,717
Rusk Rural WSC 2,970 3,166 3,391 3,584 3,761 3,937 4,145
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Table 2.1 Distribution of Population by County/Entity (Cont.)

County/Entity Historical Proj ections
Southern Utilities Company 2,286 2,525 2,799 3,034 3,250 3,464 3,717
Troup 40 44 49 53 57 61 66
Wells 769 774 780 785 789 793 798
Cherokee County Total 46,659 50,093 | 54,024 | 57,393 | 60,492 | 63563 | 67,191
Hardin County 2000 2010 2020 2030 2040 2050 2060
County-Other 11,311 12,8241 13,909 14,402| 14,913| 15,441 15,989
Kountze 2,115 2,398 2,601 2,693 2,788 2,887 2,990
;ﬁ'ges'-e'\‘l’v';‘?;tgrr\‘n‘é‘;ag rﬁggrﬁ’l}’ 88 100 108 112 116 120 124
Lumberton 8,731 9,899| 10,736 11,117| 11,511 11,919 12,344
Lumberton MUD 7,269 8,241 8,939 9,256 9,584 9,923| 10,275
North Hardin WSC 6,500 7,370 7,993 8,276 8,570 8,874 9,188
Silsbee 6,393 7,248 7,861 8,140 8,429 8,728 9,037
Sour Lake 1,667 1,890 2,050 2,123 2,198 2,276 2,356
West Hardin WSC 3,999 4,534 4,918 5,092 5,272 5,459 5,653
Hardin County Total 48,073 54504 | 59,115| 61,211 | 63381| 65627 | 67,954
Henderson County 2000 2010 2020 2030 2040 2050 2060
Athens 236 380 536 690 848 1,040 1,283
Berryville 891 977 1,071 1,164 1,259 1,375 1,52]]
Bethel-Ash WSC 2,391 3,096 3,860 4,614 5,387 6,330 7,521
Brownsboro 796 949 1,115 1,279 1,447 1,652 1,910
Brushy Creek WSC 732 837 951 1,063 1,178 1,318 1,495
Chandler 2,099 2,385 2,695 3,001 3,314 3,696 4,179
County-Other 13,113 14,004 14,971 15,923| 16,904| 18,097 19,604
Murchison 592 642 696 749 804 871 955
RPM WSC 443 495 552 608 665 735 823
Henderson County Total 21,293 23,765 | 26447 | 29,091 | 31,806 | 35114 | 39,291
Houston County 2000 2010 2020 2030 2040 2050 2060
Consolidated WSC 12,965 13,391| 13,732 14,281| 14,852 15,446 16,064
County-Other 1,020 1,053 1,080 1,123 1,169 1,216 1,264
Crockett 7,141 7,376 7,563 7,866 8,180 8,507 8,848
Grapeland 1,451 1,499 1,536 1,599 1,662 1,729 1,798
Lovelady 608 628 644 670 696 724 753
Houston County Total 23,185 23,947 | 24555 | 25539 | 26559 | 27,622 | 28,727
Jasper County 2000 2010 2020 2030 2040 2050 2060
County-Other 20,643 22,244 23,624 24,439 24,647| 24,647 24,647
Jasper 7,657 8,315 8,883 9,218 9,303 9,303 9,303
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Table 2.1 Distribution of Population by County/Entity (Cont.)

County/Entity Historical Proj ections
Jasper County WCID No. 1 4,000 4,319 4,595 4,757 4,799 4,799 4,799
Kirbyville 2,085 2,251 2,395| 2,480| 2,501 2,501| 2,50
Mauriceville WSC 1,219 1,316| 1,400| 1,450 1,462| 1,462| 1,462
Jasper County Total 35,604 38445 | 40,897 | 42344 | 42,712 | 42712 42,712
Jefferson County 2000 2010 2020 2030 2040 2050 2060
Beaumont 113,866 113,866( 113,866| 113,866 113,866| 113,866 113,864
Bevil Oaks 1,346 1,346 1,346 1,346 1,346 1,346 1,346
China 1,112 1,096 1,072 1,051 1,035 1,018 987
County-Other 16,364 21,249 28,265 34,588| 39,464 44,381 53,675
Groves 15,733 15,733 15,733 15,733| 15,733| 15,733 15,733
Jefferson County WCID No. 10 4,497 4,923 5,534 6,085 6,509 6,937 7,747
Meeker MUD 2,835 3,322 4,022 4,653 5,139 5,629 6,556
Nederland 17,422 18,052| 18,958 19,775 20,404| 21,039 22,234
Nome 515 549 598 643 677 712 777
Port Arthur 57,755 57,755 57,755| 57,755| 57,755 57,755 57,755
Port Neches 13,601 13,956| 14,466 14,926| 15,281| 15,638 16,314
West Jefferson County MWD 7,005 7,853 9,071| 10,169 11,016| 11,870 13,484
Jefferson County Total 252,051 259,700 | 270,686 | 280,590 [ 288,225 | 295,924 | 310,478
Nacogdoches County 2000 2010 2020 2030 2040 2050 2060
Appleby WSC 3,218 4,341 5,481 6,560 7,749 9,985 12,345
County-Other 8,810 9,802| 10,810 11,762| 12,812| 14,788 16,872
D&M WSC 5,160 5,742 6,331 6,890 7,506 8,662 9,883
Melrose WSC 3,039 3,381 3,729 4,057 4,419 5,101 5,820
Woden WSC 2,281 2,538 2,799 3,046 3,317 3,829 4,369
Cushing 637 683 730 774 823 915 1,012
Garrison 844 844 844 844 844 844 844
Lily Grove SUD 2,300 3,229 4,172 5,064 6,047 7,896 9,847
Nacogdoches 29,914 33,044 36,501| 39,946| 43,074 49,198| 54,345
Swift WSC 3,000 3,753 4,517 5,240 6,037 7,535 9,116
Nacogdoches County Total 59,203 67,357 | 75914 | 84,183 | 92,628 | 108,753 | 124,453
Newton County 2000 2010 2020 2030 2040 2050 2060
County-Other 9,384 9,967| 10,417 10,476| 10,790| 11,114 11,447
Mauriceville WSC 457 485 507 510 525 541 557
Newton 2,459 2,612 2,730 2,745 2,827 2,912 3,000
South Newton WSC 2,772 2,944 3,077 3,094 3,187 3,282 3,381
Newton County Total 15,072 16,008 | 16,731 16,825 | 17,329 | 17,849 18,385
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Table2.1 Distribution of Population by County/Entity (Cont.)

County/Entity Historical Proj ections
Orange County 2000 2010 2020 2030 2040 2050 2060
Bridge City 8,651 9,264 9,681 9,851 9,924| 10,075 10,184
County-Other 31,924 32,563| 32,998 33,177| 33,252| 33,411 33,5271
Mauriceville WSC 5,944 9,467| 11,866 12,848| 13,265| 14,137 14,769
Orange 18,643 18,643| 18,643| 18,643| 18,643| 18,643| 18,643
Pine Forest 632 632 632 632 632 632 632
Pinehurst 2,274 2,274 2,274 2,274 2,274 2,274 2,274
Rose City 519 519 519 519 519 519 519
South Newton WSC 828 1,108 1,299 1,377 1,410 1,479 1,529
Vidor 11,440 11,922| 12,251 12,386 12,443| 12,562 12,644
West Orange 4,111 4,111 4,111 4,111 4,111 4,111 4,111
Orange County Total 84,966 90,503 | 94,274 95818 | 96,473 | 97,843 | 98,836
Panola County 2000 2010 2020 2030 2040 2050 2060
Beckville 752 790 806 820 831 840 846
Carthage 6,664 7,000 7,146 7,263 7,362 7,444 7,497
County-Other 14,432 15,159| 15,476 15,728| 15,944| 16,121| 16,234
Gill WSC 693 728 743 755 766 774 780
Tatum 215 226 231 234 238 240 242
Panola County Total 22,756 23903 | 24,402 | 24,800| 25141 | 25419 25,600
Polk County 2000 2010 2020 2030 2040 2050 2060
Corrigan 1,721 2,232 2,720 3,132 3,409 3,580 3,759
County-Other 6,314 8,190 9,981 11,490 12,508| 13,132 13,789
Polk County Total 8,035 10,422 | 12,701 | 14,622 | 15917 | 16,712 | 17,548
Rusk County 2000 2010 2020 2030 2040 2050 2060
County-Other 26,005 27,930 29,754 30,789| 31,307| 32,741 36,271
Easton 37 61 83 96 102 120 163
Elderville WSC 2,282 2,518 2,741 2,868 2,931 3,107 3,539
Henderson 11,273 11,358| 11,438 11,484 11,506| 11,570 11,724
Kilgore 2,580 2,580 2,580 2,580 2,580 2,580 2,580
Mount Enterprise 525 540 554 562 566 577 605
New London 987 1,026 1,063 1,084 1,094 1,123 1,194
Overton 2,215 2,363 2,503 2,582 2,621 2,732 3,003
Southern Utilities Company 399 426 451 465 472 492 541
Tatum 960 960 960 960 960 960 960
West Gregg WSC 109 112 114 115 116 118 123
Rusk County Total 47,372 49,874 | 52,241 | 53585 | 54,255| 56,120 | 60,705

2-8

Chapter 2



2011 Water Plan
East Texas Region

Table 2.1 Distribution of Population by County/Entity (Cont.)

County/Entity Historical Proj ections
Sabine County 2000 2010 2020 2030 2040 2050 2060
County-Other 1,740 1,875 1,952 2,010 2,070 2,133 2,197
G-M WSC 6,643 7,157 7,451 7,675 7,905 8,142 8,386
Hemphill 1,106 1,192 1,241 1,278 1,316 1,356 1,396
Pineland 980 1,056 1,099 1,132 1,166 1,201 1,237
Sabine County Total 10,469 11,280 | 11,743 | 12,095| 12,457 | 12,832 | 13,216
San Augustine County 2000 2010 2020 2030 2040 2050 2060
County-Other 5,712 6,203 6,328 6,490 6,685 6,886 7,023
G-M WSC 759 824 841 862 888 915 933
San Augustine 2,475 2,688 2,742 2,812 2,897 2,984 3,043
San Augustine County Total 8,946 9,715 9911 | 10,164 | 10470| 10,785 10,999
Shelby County 2000 2010 2020 2030 2040 2050 2060
Center 5,678 5,974 6,363 6,668 6,896 7,092 7,306
County-Other 16,481 17,417 18,647| 19,614| 20,333| 20,953| 21,632
Joaquin 925 974 1,038 1,088 1,126 1,158 1,193
Tenaha 1,046 1,046 1,046 1,046 1,046 1,046 1,046
Timpson 1,094 1,120 1,154 1,181 1,201 1,218 1,237
Shelby County Total 25,224 26,531 | 28,248 | 29,597 [ 30,602 | 31,467 | 32,414
Smith County 2000 2010 2020 2030 2040 2050 2060
Arp 901 965 1,013 1,061 1,109 1,189 1,295
Bullard 1,097 1,284 1,424 1,563 1,702 1,936 2,245
Community Water Company 1,050 1,340 1,557 1,773 1,989 2,352 2,832
County-Other 4,750 4,253 3,807 3,409 3,052 2,732 2,444
Crystal Systems, Inc. 276 321 355 389 423 480 555
Dean WSC 4,310 5111 5,710 6,307 6,903 7,904 9,229
Jackson WSC 2,449 3,832 4,650 5,535 6,420 7,000 7,550
Lindale 673 673 673 673 673 673 673
Lindale Rural WSC 2,246 2,714 3,064 3,413 3,761 4,346 5,119
New Chapel Hill 553 635 697 758 819 922 1,058
Noonday 515 550 576 602 628 672 730
Overton 57 61 64 67 70 75 81
RPM WSC 201 228 249 269 289 323 368
Southern Utilities Company 33,640 36,295| 38,496| 40,620 42,736| 47,202| 53,328
Troup 1,909 2,113 2,266 2,418 2,570 2,825 3,163
Tyler' 82,927 88,332| 92,372| 96,399 100,415| 107,168| 116,101
Whitehouse 5,346 6,305 7,022 7,736 8,449 9,647 11,232
Smith County Total 142,900 155,012 | 163,995 | 172,992 | 182,008 | 197,446 | 218,006

2-9

Chapter 2



2011 Water Plan
East Texas Region

Table2.1 Distribution of Population by County/Entity (Cont.)

County/Entity Historical Proj ections
Trinity County 2000 2010 2020 2030 2040 2050 2060
County-Other 2,857 3,186 3,435 3,518 3,660 3,817 3,960
Groveton 542 604 652 668 660 633 610
Trinity County Total 3,399 3,790 4,087 4,186 4,320 4,450 4,570
Tyler County 2000 2010 2020 2030 2040 2050 2060
Colmesneil 638 756 872 946 974 974 974
County-Other 11,271 13,363 15,398 16,707 17,209 17,209 17,209

Lake Livingston Water Supply

and Sewer Service Company 88 104 120 130 134 134 134
Tyler County WSC 6,459 7,658 8,824 9,574 9,862 9,862 9,862
Woodville 2,415 2,863 3,299 3,580 3,687 3,687 3,687
Tyler County Total 20,871 24,744 28,513 30,937 31,866 31,866 31,866
Total for ETRWPA 1,011,317 1,090,382 | 1,166,057 | 1,232,138 | 1,294,976 | 1,377,760 | 1,482,448

The Texas State Data Center (TSDC) is responsislentintaining current population estimates for $tate. The TSDC
2007 inter-census population estimates for the EPRW/ere provided to the ETRWPG by the TWDB. Itlddoe noted that
for most counties in the region, the projectioroelretween the TWDB 2007 interpolated populatioe. (ipopulation based on
the 2000 census population and the ETRWPA 2010 lptpn projection) and that of the TSDC was relalyv small.
However, for Smith County, and particularly for tléy of Tyler, the TWDB estimates are significagndelow the TSDC
estimates. This understatement of populationHferQity of Tyler could present a significant prohléor water planning in the
ETRWPA if not corrected. Other water suppliersluding the City of Nacogdoches and Woodville expees concerns
regarding a possible underestimate of populatibile ETRWPG’s expectation is that the populatiothefregion’s constituent
cities and counties will be appropriately adjustethe next round of planning, based on the 2013es

2.3 Water Demands

Municipal water demands have been compiled for éAghG in the region.
Likewise, demands for WWPs and for the various gates of water use have been
compiled.

For the ETRWPA, the total increase in water demaraxpected to increase from
730,911 ac-ft per year to 1,490,596 ac-ft per ymsween 2010 and 2060. Table 2.2
shows a summary of the water usage by water usgaat for each decade of the

planning period. The percentage of total wateduse each of the six WUGs for 2010
and 2060 are shown on Figures 2.3 and 2.4.
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Table2.2 Summary of Water Usage by Use Category and Decade (ac-ft per year)

Water User
Category 2006 2010 2020 2030 2040 2050 2060

Municipal 178,646 189,559| 196,828 202,761 208,193| 218,705 233,622
Manufacturing| 237,474| 299,992| 591,904\ 784,140, 821,841 857,902 893,476
Irrigation 104,150 151,100 151,417 151,771 152,153| 152,575 153,040
Steam-Electrig 30,599| 44,985 80,989 94,515| 111,006] 131,108 155,611
Livestock 20,571 23,613 25,114 26,899 29,020 31,546 34,533
Mining 8,357| 21,662 37,297 17,331 18,385 19,432 20,314
Total for

Region 579,797 | 730,911 | 1,083,549 | 1,277,417 | 1,340,598 | 1,411,268 | 1,490,596

Figure 2.3

2010 Distribution of Water Demand

Steam-Electric  Mining
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Figure 2.4
2060 Distribution of Water Demand

Steam-ElectricMining o
b Municipal
11% 1%
Irrigation 16%
10%

Manufacturing
60%

Details of each water use category are provideoviel

2.3.1 Municipal Demands. Municipal water use includes both residential and
commercial use. Residential use includes singteraalti-family housing. Commercial
demand is composed of water used by small busisessgitutions, and public offices.
It does not include water used by industry. Mymatiwater demand projections are
estimated by multiplying the projected populatidnaa entity by the entity’s projected
per capita water use by decade. The per capitarwaes were adjusted in the 2006 Plan
to account for implementation of the State Watdrelehcy Plumbing Act. The
estimated water savings in the year 2060, affotmlethe savings projected into the per
capita consumption, is approximately 20,600 acdt gear. Table 2.3 provides a
summary of the calculated municipal use by entitiehe ETRWPA.
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Table 2.3 Historical and Projected Municipal Water Demand by County(ac-ft per year)

City/County Historical Projected
Anderson County 2000 2010 2020 2030 2040 2050 2060
Brushy Creek WSC 266 272 2749 280 274 287 289
Consolidated WSC 122 127 129 129 1274 130 133
County-Other 5,147% 5,459 5,674 5,801 5,937 6,071 6,227
Elkhart 17( 177 183 185 184 1972 196
Four Pine WSC 277 283 297 294 301 306 314
Frankston 497 524 547 564 584 599 612
Palestine 3,524 3,71% 3,837 3,92( 4,004 4,099 4,207
Walston Springs WS( 408 427 434 441 444 457 464
Anderson County Total 10,406 10,986 11,374 11,616} 11,856 12,134 12,437
Angelina County 2000 2010 2020 2030 2040 2050 2060
gﬁggl?r']:\g[) of 678 676 686 707 724 778 867
County-Other 1,954 1,819 1,887 1,975 2,084 2,304 2,614
Angelina WSC 274 424 44( 46( 4871 5371 609
Redland WSC 234 287 299 311 329 369 4172
Diboll 859 964 1,123 1,314 1,554 1,901 2,371
Four Way WSC 254 369 501 673 884 1,197 1,597
Hudson 459 579 732 931 1,164 1,514 1,987
Hudson WSC 563 654 7694 904 1,091 1,359 1,724
Huntington 2217 243 267 28§ 32§ 380 4571
Lufkin 6,778 7,546 8,444 9,44¢ 10,561 11,95] 13,594
Zavalla 89 86 84 82 8@ 78 78
/Angelina County Total 12,368 13,650, 15,224 17,0800 19,302/ 22,359 26,315
Cherokee County 2000 2010 2020 2030 2040 2050 2060
Alto 22( 233 249 261 273 286 304
Alto Rural WSC 383 393 404 409 411 424 447
Bullard 13 13 13 13 13 13 14
County-Other 994 907 790 617 378 277 214
Craft-Turney WSC 434 515 614 742 904 994 1,074
Jacksonville 3,403 3,503 3,637 3,741 3,827 3,944 4,111
New Summerfield 165 208 258 3072 338 379 427
North Cherokee WSC 344 387 439 483 519 56( 614
Rusk 1,127 1,194 1,289 1,357 1,42] 1,499 1,591
Rusk Rural WSC 3449 359 372 381 388 401 423
gglrﬁgzrnr;ummes 303 421 45¢ 486 513 543 583
Troup 6 6 6 7 7 8 8
Wells 124 122 121 119 117 115 114
Cherokee County Total 7,951 8,254 8,643} 8,913 9,113 9,439 9,936
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Table 2.3 Historical and Projected Municipal Water Demand by County(ac-ft per year) (Cont.)

City/County Historical Projected
Hardin County 2000} 2010 2020y 2030, 2040 2050 2060
County-Other 1,68¢ 1,858 1,964 1,984 2,009 2,058 2,13]
Kountze 283 306 323 326 328 334 348
;aélge Livingston WS & a 6 4 4 4 4 4
Lumberton 1,301 1,43p 1,519 1,544 1,573 1,611 1,677
Lumberton MUD 1,734 1,92p 2,07 2,12" 2,174 2,244 2,321
North Hardin WSC 624 68% 714 714 720 734 767
Silsbee 974 1,072 1,136 1,144 1,161 1,193 1,235
Sour Lake 164 176 184 183 184 184 193
West Hardin WSC 291 31% 325 325 325 330 342
Hardin County Total 7,061 1,772 8,242 8,357, 8,480 8,706 9,016
Hender son County 2000} 2010 2020} 2030, 2040 2050) 2060
Athens 44 71 107 136 163 199 244
Berryville 119 126 134 1472 149 164 179
Bethel-Ash WSC 204 250 303 351 404 469 556
Brownsboro 134 158 182 206 234 263 304
Brushy Creek WSC 66 72 79 86 9] 10d 114
Chandler 369 409 453 494 539 596 674
County-Other 2,644 2,76 2,901 3,037 3,16 3,364 3,641
Murchison 131 139 144 157 166 179 196
RPM WSC 64 69 79 80 86 95 104
Henderson County Total 3,779 4,061 4,382 4,684 4,991 5,427 6,020
Houston County 2000} 2010 2020 2030, 2040 2050 2060
Consolidated WSC 1,089 1,09p 1,071 1,072 1,064 1,09( 1,134
County-Other 174 178 179 182 184 194 199
Crockett 1,414 1,43B 1,444 1,48( 1,513 1,559 1,615
Grapeland 260 264 265 270 274 283 294
Lovelady 79 79 79 76 76 78 81
Houston County Total 3,016 3,050 3,045 3,080 3,113 3,196 3,323
Jasper County 2000} 2010 2020} 2030, 2040 2050 2060
County-Other 2,704 2,81p 2,911 2,92¢ 2,871 2,844 2,844
Jasper 1,51( 1,60p 1,684 1,714 1,694 1,689 1,684
,J\l%s.pler County WCID 314 324 328 325 313 306 306
Kirbyville 446 474 494 506 501 499 499
Mauriceville WSC 98 10( 104 104 103 1093 103
Jasper County Total 5,078 5,315 5,520 5,578 5,486 5,440 5,440
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Table 2.3 Historical and Projected Municipal Water Demand by County (ac-ft per year) (Cont.)

City/County Historical Projected
Jefferson County 2000 2010 2020 2030 2040 2050 2060
Beaumont 27,550 27,040 26,657 26,27% 25892 25636 25,63
Bevil Oaks 147 13} 133 124 124 121 121
China 171 16% 157 151 149 144 134
County-Other 1,507 1,88p 2,43¢ 2,008 3272 3679 4,449
Groves 3,26( 3,19p 3,137 3,088 3,031 299  2,99¢
\J/\?gfgsﬁgﬁ%””ty 605 640 700 750 781 832 92
Meeker MUD 284 324 376 423 461 498 58(
Nederland 4,054 4,12b 4,268 4381 4,45 4573 4,834
Nome 121 121 134 144 150 157 172
Port Arthur 9,894 9,70p 9,51( 9,313 9,122 8,993  8,99:
Port Neches 1,781 1,78p 1,783 1,789 1,780 1,804 1,881
\I\’AV\?\/SéJeﬁerson County 944 1,029 1,14 1,264  1,34% 1,434 1,631
Jefferson County Total 50,330 50,143 50,445 50,617 50,565 50,865 52,359
Nacogdoches County 2000 2010 2020 2030 2040 2050 2060
Appleby WSC 58( 763 945 1,117 1,311 1,674 2,074
County-Other 1,581 1,12p 1,194 1,26 1,349 1,540 1,75
D&M WSC 174 654 702 741 794 904  1,03(
Melrose WSC 237 38 414 436 465 531 604
Woden WSC 2717 290 310 324 349 399 455
Cushing 123 129 139 14( 147 164 179
Garrison 153 149 147 144 141 134 134
Lily Grove SUD 314 427 533 641 753 98 1,224
Nacogdoches 6,907 7,625 8,427 9,218 9,939 11,352 12,540
Swift WSC 403 48] 567 64 73( 904 1,003
Nacogdoches County Total 10,745 12,024 13,375 14,670, 15974 18,589 21,098
Newton County 2000 2010 2020 2030 2040 2050 2060
County-Other 1,104 1,12B 1,133 1,103 1,200 1,12¢ 1,154
Mauriceville WSC 37 37 37 37 37 38 39
Newton 463 480 495 489 497 509 524
South Newton WSC 254 257 259 253 253 257 264
Newton County Total 1,859 1,902 1,923 18820 1887 1924 1,982
Orange County 2000 2010 2020 2030 2040 2050 2060
Bridge City 94b 96b 977 96( 934 934 947
County-Other 4,547 4559 4,471 4383 4284 4267 4,281
Mauriceville WSC 47p 741 877 921 934 99 1,041
Orange 3,863 3,801  3,73¢ 367% 3613 3571 3,571
Pine Forest 15 13 71 69 67 69 69
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East Texas Region

City/County Historical Projected
Pinehurst 344 336 329 321 313 308 309
Rose City 8p g4 83 81 79 74 74
South Newton WSC 16 D7 109 113 117 114 12(
Vidor 1,601 1,62p 1,614 1,595 1,561 1,564 1,577
West Orange 544 530 516 502 488 479 47¢
Orange County Total 12,589 12,795 12,792 12,622 12,387 12,380 12,464
Panola County 2000) 2010 2020) 2030 2040) 2050) 2060)
Beckville 129 133 133 137 131 131 137
Carthage 2,187 2,2f4 2,297 2,311 2,317 2,324 2,343
County-Other 1,664 1,69B 1,681 1,656 1,624 1,607 1,61¢
Gill WSC 84 94 96 97 99 10( 10(
Tatum 28 2D 28 24 24 27 24
Panola County Total 4,098 4,228 4,235 4,224 4,200 4191 4,222
Polk County 2000) 2010 2020) 2030 2040) 2050) 2060)
Corrigan 216 270 32(¢ 354 378 389 408
County-Other 884 1,110 1,314 1,48 1,584 1,647 1,730
Polk County Total 1,100 1,380 1,639 1,838 1,961} 2,036 2,138
Rusk County 2000) 2010 2020) 2030) 2040) 2050) 2060)
County-Other 2,642 2,660 2,733 2,754 2,70( 2,781 3,084
Easton b B 11 12 13 15 21
Elderville WSC 294 324 353 364 378 400 456
Henderson 2,45( 2,41f 2,394 2,361 2,334 2,32 2,35]
Kilgore 543 532 520 512 503 500 50(
Mount Enterprise 7] 71 71 70 64 69 73
New London 22D 275 228 23( 224 237 244
Overton 394 4113 429 434 437 447 491
ig‘;ﬁgg;’;u“““es 64 71 74 74 75 77 85
Tatum 124 122 119 119§ 117 114 114
West Gregg WSC 15 | 5 15 15 15 15 16
Rusk County Total 6,807 6,858 6,948 6,957, 6,857, 6,972 7,439
Sabine County 2000) 2010 2020) 2030) 2040) 2050) 2060)
County-Other 424 449 461 468 476 485 50(
G-M WSC 64( 66% 668 662 655 666 686
Hemphill 349 371 382 389 397 406 418
Pineland 209 221 227 23( 237 2317 244
Sabine County Total 1,622 1,706 1,738 1,749 1,760 1,794 1,848
San Augustine County 2000) 2010 2020) 2030) 2040) 2050) 2060)
County-Other 601 625 623 619 614 624 637
G-M WSC 73 71 75 74 74 75 76
San Augustine 851 91% 925 939 9571 979 999
%{‘ | Augustine County 1,525 1,617 1,623 1631 1645 1678 1,712
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Table 2.3 Historical and Projected Municipal Water Demand by County (ac-ft per year) (Cont.)

City/County Historical Proj ected
Shelby County 2000 2010 2020 2030 2040 2050 2060
Center 1,577 1,638 1,718 1,785 1,823 1,861 1,923
County-Other 2,044 2,08 2,173 2,241 2,255 2,30( 2,371
Joaquin 144 148 155 158§ 16( 1693 169
Tenaha 194 191 1871 184 180 179 178
Timpson 18( 179 181 181 18( 181 184
Shelby County Total 4,145 4,238 4,413 4,549 4,598 4,689 4,828
Smith County 2000 2010 2020 2030 2040 2050 2060,
Arp 166 173 178 183 184 200 218
Bullard 269 309 338 364 395 447 518§
ggm;";n”;ty Water 89 131 188 211 233 271 327
County-Other 1,054 929 823 724 643 5772 517
Crystal Systems, Inc. 58 65 71 71 82 93 104
Dean WSC 473 538 587 629 673 761 88¢
Jackson WSC 234 28$ 333 384 431 463 499
Lindale 154 15(I) 149 144 144 144 144
Lindale Rural WSC 379 4313 484 53] 571 664 780
New Chapel Hill 109 118 127 137 144 163 187
Noonday 98 102 105 1071 11d 1174 1271
Overton 14 11 11 11 12 12 13
RPM WSC 29 32 34 36 38 42 47
ig‘;ﬁgggu““t'es 5,68( 6,058 6,294 6507 6,750 7,402 836
Troup 2671 286 297 311 324 351 393
Tyler 24,244 25,528 26,384 27,211 28,007 29,771 32,253
Whitehouse 862 982 1,07( 1,153 1,24( 1,404 1,634
Smith County Total 34,172 36,144 37,470 38,7260 39,991 42,876 47,014
Trinity County 2000 2010, 2020 2030 2040 2050 2060
County-Other 534 58% 619 623 64( 663 689
Groveton 105 114 121 122 119 119 109
Trinity County Total 643 699 740 745 758 776 797
Tyler County 2000 2010 2020 2030, 2040 2050 2060,
Colmesneil 64 72 80 84 84 83 83
County-Other 125( 1,42p 1,587 1,684 1,694 1,677 1,677
Lake LivingstonWater
Supply & Sewer 6 7 7] 8 8 8 8
Service Company
Tyler County WSC 514 57% 633 665 663 657 657
Woodville 571 661 750 807 819 814 814
Tyler County Total 2,405 2,737 3,057 3,243 3,269 3,234 3,234
Total for ETRWPA 46,521 189,559 196,828 202,761 208,193 218,705 233,622
2-17 Chapter 2



2011 Water Plan
East Texas Region
Municipal water use is expected to grow from 189,86-ft per year to 233,622
ac-ft per year during the planning period. Thigresents an approximate 23% increase
in municipal water demand. The projected increfaseeach county is illustrated on
Figure 2.5. Most of the increased demand will odouAngelina, Nacogdoches, and
Smith Counties. The average annual percent iner@asach county for municipal

demand over the planning period is representedguré-2.6.

2.3.2 Manufacturing Demands. Manufacturing demands are expected to increase

from 299,992 ac-ft per year to 893,476 ac-ft paryduring the planning period. Table
2.4, Figure 2.7, and Figure 2.8 summarize the namtufing usage by the counties. The
average annual projected growth for manufacturiatewuse is shown on Figure 2.9.

Manufacturing water demand in the ETRWPA is cotregad primarily in
Jefferson and Orange Counties. These two couattesunt for almost 70% of all
manufacturing water use in 2010, and over 86% i8020Use is mainly in the
petrochemical industry.

Angelina and Jasper Counties will comprise an autht 26% of use in 2010.
Although manufacturing water demand will increagethese two counties over the
planning period, their percentage of use in théorewill decrease to approximately 12%
by 2060.

2.3.3 Irrigation Demands. Irrigation in Jefferson County accounts for ove#®af
all water used for irrigation in the ETRWPA. Watgse for irrigation is presented in
Table 2.5. Other major irrigation counties in HERWPA, after Jefferson County, are
Hardin, Houston, and Orange Counties. The praectf irrigation use for these
counties is presented on Figure 2.10. The usagihéoremaining counties is shown on
Figure 2.11.
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Figure 2.5
Municipal Water Demand Projections by County (2010 - 2060)
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Table2.4 Historical and Projected Manufacturing Water Demand by County
(ac-ft per year)
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Historical Projections

County 2006 2010 2020 2030 2040 2050 2060
Anderson 46 0 0 0 0 0 0
Angelina 7,280 14,750 23,500 25,980 28,490 30,72( 33,10(
Cherokee 136 719 784 839 891 934 1,007
Hardin 137 144 165 182 200 216 233
Henderson 0 12 14 16 18 20 22
Houston 99 169 190 209 227 243 263
Jasper 55,565 64,267 67,649 70,162 72,359 74,006 74,069
Jefferson 121,798 151,672 423,258 603,321 629,171 655,034 680,914
Nacogdoches 2,369 2,284 2,553 2,786 3,014 3,214 3,464
Newton 32 679 793 899 1,004 1,103 1,196
Orange 43,710 57,624 64,461 70,439 76,399 81,69( 87,641
Panola 764 1,357 1,437 1,50( 1,561 1,614 1,72(
Polk 529 619 725 825 93(@ 1,026 1,11
Rusk 31 82 90 97 103 108 116
Sabine 157 359 427 490 554 611 662
San Augustine 7 6 7 8 9 10 11
Shelby 1,46 1,36( 1,504 1,637 1,766 1,88( 2,019
Smith 3,34p 3,844 4,297 4,697 5,081 5,407% 5,854
Trinity 0 0 0 0 0 0 0
Tyler 1 39 46 53 60 66 71
Total for ETRWPA 237,474 299,992 591,904 784,140 821,841 857,9021 893,476
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Figure 2.7
Manufacturing Demand in Industrial Counties
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Table2.5 Historical and Projected Irrigation Water Demand by County
(ac-ft per year)

Historical Projections
County 2006 | 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Anderson 306 214 214 214 214 214 212
Angelina 234 30 30 30 30 30 30
Cherokee 294 321 3210 3210 3210 321 321
Hardin 978 3,502 3,502 3,502 3,502 3,502 3,504
Henderson 384 10 10 10 10 10 10
Houston 2000 2,739 3,024 3,343 3,691 4,071 4,503
Jasper 36 0 0 o o 0 o
Jefferson 90,244140,000 140,000 140,000 140,000 140,000 140,000
Nacogdoches 400 304 304 304 307 304 302
Newton 376 367 3671 3671 367 367 367
Orange 6,290 2,509 2,509 2,509 2,509 2,509 2,509
Panola 1B 0 0 0 0 0 0
Polk 100 139 13§ 139 139 139 135
Rusk 100 126 124 124 124 124 126
Sabine N 0 0 0 0 0 0
San Augustine 3 229 229 229 229 229 224
Shelby 21 27 30 34 37 41 46
Smith 892 564 59§ 624 651 689 723
Trinity 0 0 0 0 0 0

Tyler 50( 29 29 29 29 29 29
Total for 104,150 151,100 151,417| 151,771| 152,153 152,575 153,040
ETRWPA ’ ’ ’ ’ ’ ’ ’
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Figure 2.10
Major Irrigation Demands
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2.3.4 Steam-Electric Demands. Counties in the ETRWPA with existing steam-
electric power facilities are Cherokee, Newton, @& and Rusk Counties. The
demands for this user group were taken from a tefower Generation Water Use in
Texas for the Years 2000 through 2060,” preparedebyesentatives of Investor-Owned
Utility Companies of Texad! Subsequent to the 2003 report, several propassiities

or expansions have been delayed or cancelled, @nvdoower facilities in Angelina and

Nacogdoches Counties are being developed. Caddalidities include power plants in

Nacogdoches, Jefferson, Newton, Anderson, and Ruskties. While these facilities

are not moving forward at this time, the ETRWPGa@péates that the region is a prime
location for new facilities to provide additionabwer that is needed for Texas. No

changes to the steam-electric power demands fee tb@unties were made.

There are two new power facilities currently beawyeloped in the ETRWPA.
The Aspen Power Facility is a 50-megawatts (MWnimags electric plant planned to be
located in Lufkin. Nacogdoches Power is developandl00-MW biomass electric
generating facility, which is expected to be onlne2011. New water demands for the
Aspen Power Facility were developed and are incugte this update for Angelina
County. The projected demands in the 2006 Regidvialer Plan for Nacogdoches
County included cancelled facilities sufficient fime new Nacogdoches Power Facility;
therefore, no changes were made to steam-eleetmadds for Nacogdoches County.

The usage in the ETRWPA is expected to increase #4,985 ac-ft per year to
155,611 ac-ft per year during the planning perid®Rlusk County accounts for
approximately 55 percent of the usage in the regibime report indicates the demand for
Rusk County to be associated with two existing poplants. The only county adding
new demands since the 2006 Regional Water Plamgela County. The projected
demands for steam-electric usage are included IeTa.6. Figure 2.12 shows the
projected demand by county for 2010 and 2060. reigul3 shows the counties with

steam-electric demands.
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Table2.6 Historical and Projected Steam-Electric Power Water Demand by County

(ac-ft per year)

Historical Projections
County 2006 | 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Anderson 0 0|11,306| 13,218 15,549 18,390 21,853
Angelina 0| 1,000, 1,000| 1,000 1,000 1,000 1,000
Cherokee 743 2,245| 1,790 2,093 2,462 2,912 3,460
Hardin 0 0 0 0 0 0 0
Henderson @ 0 0 0 0 0 0
Houston 0 0 0 0 0 0 0
Jasper C 0 0 0 0 0 0
Jefferson 0 0| 13,426| 15,696 18,464 21,838| 25,951
Nacogdoches D 4,828| 6,911 8,079 9,504| 11,241 13,358
Newton 0| 5,924|14,132| 16,522| 19,436| 22,987, 27,317
Orange 4,698 6,228, 4,966 5,805 6,829| 8,077 9,598
Panola 0 0 0 0 0 0 0
Polk 0 0 0 0 0 0 0
Rusk 25,158 24,760| 27,458| 32,102| 37,762| 44,663| 53,074
Sabine 0 0 0 0 0 0 0
San Augustine 0 0 0 0 0 0 0
Shelby 0 0 0 0 0 0 0
Smith 0 0 0 0 0 0 0
Trinity 0 0 0 0 0 0 0
Tyler 0 0 0 0 0 0 0
Total for ETRWPA 30,599 | 44,985 | 80,989 | 94,515 | 111,006 | 131,108 | 155,611

Note: Historical use estimates were obtained fraomTexas Water Development Board.
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Demand (Ac-ft per Year)

Figure 2.12
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2.3.5 Livestock Demands. Shelby County presently accounts for 18% of the
livestock usage and is expected to account for 88%e livestock usage by the end of
the planning period. Other major livestock coumtiaclude Anderson, Cherokee,

Henderson, Houston, Nacogdoches, Panola, Rusk andA8gustine, and account for

approximately 60% of usage during the planningoger The total usage is expected to
increase from 23,613 ac-ft per year to 34,533 gmeft year. The projected usage by
county during the planning period is presentedabl& 2.7. Figures 2.14 and 2.15 show
the livestock demand by major and minor countid$e largest percentage change in
growth, as well as total demand, is expected tauoot Nacogdoches, San Augustine,

and Shelby Counties. Figure 2.16 illustrates therage annual projected growth by

county in the ETRWPA during the planning period.

2.3.6 Mining Demands. Historically, most of the demand for mining water the
ETRWPA has been concentrated in Hardin, PanolaRask Counties. This water has

been used in aggregate mining operations, for thet part.

Beginning in the 2010 decade, however, a projededand for mining water use
has developed to support the growing natural gaslymtion industry in Angelina,
Cherokee, Nacogdoches, Shelby and San Augustineti@su This demand is projected
through 2020, but not beyond that decade. Thezeimining water demand shows a
spike at the outset of the planning period, bupdroff to levels projected in the previous

plan.

Table 2.8 provides mining water projections forre@ounty in the ETRWPA.
Demands for counties with major projections (gredban 2,000 ac-ft per year) are
depicted on Figure 2.17. Those counties with loperjected demands are shown on
Figure 2.18. Figure 2.19 illustrates the annuat@a change for mining water in each
county in the ETRWPA.
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Table2.7 Historical and Projected Livestock Water Demand by County
(ac-ft per year)

Historical Projections
County 2006 2010 2020 2030 2040 2050 2060
Anderson 1,537 1,708 1,708 1,708 1,708 1,708 1,708
Angelina 398 594 620 647 677 712 749
Cherokee 1,439 1,76% 1,764 1,76 1,765 1,765 1,765
Hardin 161 156 156 154 156 156 156
Henderson 516 2,594 2,594 2,594 2594 2,594 2,594
Houston 1,616 2,115 2,291 2,483 2,69( 2,915 3,158
Jasper 413 3171 317 317 317 317 317
Jefferson 1,047 807 807 807 807 807 807
Nacogdoches 1,388 1,719 1,95/ 2,221 2,544 2911 3,332
Newton 139 119 110 110 110 110 110
Orange 206 210 210 210 210 210 210
Panola 3,329 3,096 3,094 3,096 3,096 3,096 3,096
Polk 197 207 207 207 207 207 207
Rusk 1,008 1,171 1,189 1,207 1,231 1,257 1,283
Sabine 82p 667 710 759 814 887 954
San Augustine 1,025 1,004 1,087 1,173 1,278 1,40( 1,534
Shelby 3,920 4,246 5,176 6,319 7,691 9,376 11,43(
Smith 839 660 660 660 660 660 660
Trinity 273 194 194 194 194 194 194
Tyler 282 274 274 274 274 274 274
Total for 20571 23,613 25,114 26,809 29,020 31,546 34,533
ETRWPA ' ' ’ ’ ’ ’ ’
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Figure 2.14
Major Livestock Water Demand Projections (2010 - 2060)
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Table2.8 Historical and Projected Mining Water Demand by County (ac-ft per year)

Historical Prgj ections
2006 2010 2020 2030 2040 | 2050 | 2060
Anderson 424 513 557 583 609§ 633 657
Angelina 22 2,018 4,017 17 17 17 17
Cherokee 33 593 1,597 99 101 103 105
Hardin* 5,236 7,80( 8,644 9,219 9,788 10,361 10,794
Henderson 41 14 14 14 14 14 14
Houston 17| 163 160 159 156 154 153
Jasper o 4 4 4 4 4 4
Jefferson 434 323 334 341 348 355 360
Nacogdoches 220 2,715 7,213 212 217 21(Q 209
Newton 34 32 32 32 32 32 32
Orange D 8 9 9 9 9 9
Panola 958 3,756 4,271 4,587 4,909 5,228 5,536
Polk d 0 0 0 0 0 0
Rusk 638 1,54( 1,679 1,761 1,841 1,921 1,996
Sabine D 0 0 0 0 0 0
San Augustine 0 1,50d 7,00( 0 0 0 0
Shelby 0 50( 1,50( 0 0 0 0
Smith 116 183 267 295 351 391 424
Trinity 0 0 0 0 0 0 0
Tyler 0 0 0 0 0 0 0
Total for ETRWPA *8,357] 21,6601 37,297 | 17,331 [18,385|19,432|20,314

*Historical data for mining are reported for 200B. 2006, the TWDB changed the methodology of

reporting mining use to include only data providedthe TWDB through the annual survey and other

mining use that can be confirmed. This resultesigmificantly lower estimates of mining water useass

the state.
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Figure 2.17
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2.4 Demandsfor Wholesale Water Providers

As part of the development of the regional watemplcurrent water demands
were identified for the WWPs in the ETRWPA. The W¥\de as follows:

» Angelina and Neches River Authority,

* Angelina-Nacogdoches Water Control and ImprovemBiggict No. 1,
* Athens Municipal Water Authority,

» City of Beaumont,

» City of Carthage,

» City of Center,

» City of Jacksonville,

+ City of Lufkin,

» City of Nacogdoches,

» City of Port Arthur,

» City of Tyler,

e Houston County WCID No. 1,

* Lower Neches Valley Authority,

» Panola County Freshwater Supply District No. 1,
» Sabine River Authority, and

* Upper Neches River Municipal Water Authority.

Chapter 1 provides a description of each WWP irEhRWPA.

2.4.1 Angelina and Neches River Authority. ANRA is currently pursuing
developing Lake Columbia, a new lake on Mud Creekl has 17 participants that have
committed to taking water on a wholesale basis ftbm project. In addition, ANRA
currently provides retail water service to Holmwaddiility located in Jasper County. The
demands shown in Table 2.9 represent the contracuats for the Lake Columbia

participants and the expected demands from Holmviididy.
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(ac-ft per year)
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Customer 2010 2020 2030 2040 2050 2060
Angelina County
Manufacturing
(Temple Inland) 8,551 8,551 8,551 8,551 8,551 8,551
Cherokee County-Other 3,848 3,848 3,848 3,848 3,848 3,848
City of Jacksonville 4,275 4,275 4,275 4,275 4,275 4,275
City of New Summerfield 2,565 2,565 2,565 2,565 2,565 2,565
North Cherokee WSC 4,275 4,275 4,275 4,275 4,275 4,275
City of Rusk 4,275 4,275 4,275 4,275 4,275 4,275
Rusk Rural WSC 855 855 855 855 855 855
Nacogdoches County-
Other 428 428 428 428 428 428
City of Nacogdoches 8,551 8,551 8,551 8,551 8,551 8,551
City of New London 855 855 855 855 855 855
City of Troup 4,275 4,275 4,275 4,275 4,275 4,275
City of Arp 428 428 428 428 428 428
City of Alto 428 428 428 428 428 428
Smith County-Other 855 855 855 855 855 855
Jackson WSC 855 855 855 855 855 855
City of Whitehouse 8,551 8,551 8,551 8,551 8,551 8,551
Total Demand — Lake
Columbia 53,870 53,870 53,870| 53,870 53,870 53,870
Holmwood Utility 60 65 70 70 70 70
53,930 53,935 53,940 53,940 53,940 53,940

Total Demand

2.4.2. Angelina-Nacogdoches Water Control and I mprovement District

No. 1. The A-NWCID No. 1 provides water for cooling for ininant Energy’s natural

gas fired electrical plant located on the shoreliieLake Striker.

Luminant has a

contract for 5,000 ac-ft per year of raw water. mimant’s current contract expires on

April 30, 2031, with an option of 10 year extensdieyond the 2031 date.

The District has a wholesale contract with Nacog@scPower LLC, to provide

cooling water for their biomass fired electricalwmy plant that is soon to be under

construction near Sacul. Nacogdoches Power hasteact for 2,240 ac-ft per year and

an option for an additional 4,481 ac-ft per ye&his water will be re-circulated through

2-38

Chapter 2



2011 Water Plan
East Texas Region

a cooling tower. Their contract began January D82@nd is scheduled for a primary

term of 25 years with an option of a 15-year extams

The Cities of Henderson and Whitehouse have optfonswvater from Lake

Striker for their potential future needs. Eachthuwse options expires on September 30,

2016. Table 2.10 depicts expected demands for tNAACID No. 1.

Table 2.10 Expected Demandsfor the Angelina-Nacogdoches Water Control and
Improvement District No. 1(ac-ft per year)

WUGs 2010 2020 2030 2040 2050 | 2060
Luminant Energy 2,245 1,790 2,093| 2,462 2,912 3,460
Nacogdoches Power 2,240 6,721 6,721| 6,721 0 0
City of Whitehouse 2,186 0 0 0 0 0
Henderson 2,242 0 0 0 0 0
Total Demand 8,913 8,511 8,814 | 9,83 | 2,912 3,460

2.4.3. Athens Municipal Water Authority.

The Athens MWA provides

wholesale water to the City of Athens, which isdtsx in Regions C and I. The City of

Athens also provides water to manufacturing in Hgsodn County in Region C.

In

addition, Athens MWA supplies a small amount of evdor local irrigation around the
lake and has a contract with the Athens Fish Haycher 3,023 ac-ft per year of raw
water. Table 2.11 depicts expected demands on At A.

Table 2.11 Expected Demandsfor the Athens Municipal Water Authority
and L ake Athens (ac-ft per year)

Customer 2010 2020 2030 2040 2050 | 2060
City of Athens 2,085 2,591| 3,190 3,870 4,762|5,867
(less groundwater supplies)
Henderson Co. Irrigation 159 164 169 1r4 179] 185
Athens Fish Hatchery 3,023| 3,023| 3,023| 3,023| 3,023 3,023
Henderson County 100 106 120 136 155| 176
Manufacturing
Total Demand 5367 | 5,884 6,502 7,203 | 8,119 9,251
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244 City of Beaumont. In addition to retail municipal water for its own
customers, the City of Beaumont provides wholes@er to numerous industries in
Jefferson County. The City also provides treatedewto most of the County-Other
demands in Jefferson County, including Jeffersonin®o Water Improvement District
No. 1, Northwest Forest Municipal Utility Districand prison complexes. The City also
provides retail municipal water to its residentable 2.12 depicts expected demands for

the City of Beaumont.

Table2.12 Expected Demandsfor the City of Beaumont

(ac-ft per year)
Customer 2010 | 2020 | 2030 | 2040 | 2050 | 2060
City of Beaumont* 27,040 26,657| 26,275| 25,892| 25,636 25,636
Jefferson County-Other 1,6922,194| 2,615| 2,945| 3,311| 4,004
Jefferson County Manufacturing 1,000| 1,105| 1,221| 1,349 1,490, 1,646
Meeker MUD 3 4 4 5 5 8
Total Demand 29,735 | 29,960 | 30,116 | 30,190 | 30,442 | 31,294

*Municipal (not wholesale) demand

245 City of Carthage. In addition to providing municipal water on aaiébasis to
its own customers, the City of Carthage providesledale water to County-Other and
manufacturing customers in Panola County. Exped&dands on the City are expected
to increase from 4,779 ac-ft per year in 2010 #®6,ac-ft per year in 2060. Table 2.13
depicts expected demands for the City of Carthage.

Table2.13 Expected Demandsfor the City of Carthage
ac-ft per year)

Customer 2010 2020 | 2030 | 2040 | 2050 | 2060
City of Carthage* 2,274 2,297 2,311| 2,317| 2,326| 2,343
Panola County-Other 1,471,487 1,487| 1,487| 1,487| 1,487

Panola County Manufacturing 1,0181,078| 1,125 1,171| 1,211 1,290

Total Demand 4,779 | 4862 | 4,923 | 4975| 5,024 | 5,120

*Municipal (not wholesale) demand.
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2.4.6 City of Center. The City of Center provides municipal water on titebasis

for its own customers, and wholesale water to Sh€lbunty Manufacturing and Shelby
County-Other. The City’s municipal customers imduSand Hills WSC and Shelbyville
WSC. The primary customer for manufacturing wagefyson Foods, Inc. Table 2.14

depicts expected demands for the City of Center.

Table2.14 Expected Demandsfor the City of Center (ac-ft per year)

Customer 2010 2020 2030 2040 2050 | 2060
Sand Hills WSC 167 174 179 180 184 190
Shelbyville WSC 21 22 22 23 23 24
Manufacturing 1,156 1,282 1,391, 1,501 1,598| 1,716
City of Center* 1,633 1,718 1,785/ 1,823 1,867| 1,923
Total Demand 2,977 3,195 3378 | 3527 | 3,672| 3,853

*Municipal (not wholesale) demand.

2.4.7 City of Jacksonville. The City of Jacksonville currently provides treated
water to several water supply corporations in CkeedCounty as well as nearly all of the
manufacturing needs in the county. The expectedaddnon Jacksonville is over 5,300
ac-ft per year in 2010, increasing to nearly 6,9@6t per year by 2060. Table 2.15

depicts expected demands for the City of Jackskenvil

Table2.15 Expected Demandsfor the City of Jacksonville (ac-ft per year)

Customer 2010 2020 2030 2040 2050 | 2060

City of Jacksonville* 3,502 3,637 3,741 3,827| 3,948| 4,111
Cherokee County 718 784 839 891 934| 1,007
Manufacturing

Cherokee County-Other 226 198 154 95 68 55
North Cherokee WSC 387 439 482 519 560| 616
Bullard 10 10 10 10 10 10
Craft-Turney WSC 515% 614 742 908 995| 1,078
Total Demand 5,358 5,682 5,968 6,250 6,515 | 6,877
*Municipal (not wholesale) demand.
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2.4.8 City of Lufkin. The City of Lufkin provides municipal water on dait basis
to its own customers, as well as wholesale watset@ral industries in Angelina County
and municipal water to the Angelina Fresh Waterhauty, Redland WSC and the City
of Huntington. The City has recently contractedhvihe City of Diboll for 632 MGY
and has a contract with Abitibi for 5 MGD, if neeldeNeither of these customers is
currently receiving water. The City’s largest inttied customer is Pilgrim’s Pride. With
the recent acquisition of the Abitibi well field dihake Kurth water rights, there is the
potential for the City to provide wholesale water dther entities in Angelina and

Nacogdoches Counties. Table 2.16 depicts expeetmaiads for the City of Lufkin.

Table2.16 Expected Demandsfor the City of L ufkin (ac-ft per year)

Customer 2010 | 2020 | 2030 | 2040 | 2050 | 2060

City of Lufkin* 7,546| 8,444| 9,446| 10,565| 11,951| 13,599
Angelina County-Other 91 94 99 104 115 131
Angelina County

Manufacturing 9,550 17,255| 18,981| 20,879| 22,966| 25,263
Redland WSC 107y 104 101 98 97 97
Angelina Fresh Water Authority 40 54 66 72 80 88
Huntington 20 27 33 36 40 44
City of Diboll 1,940 1,940| 1,940| 1,940, 1,940, 1,940
Total Demand 19,294 | 27,918 | 30,664 | 33,694 | 37,189 | 41,162

*Municipal (not wholesale) demand.

2.4.9 City of Nacogdoches. The City currently provides retail municipal water
its own customers and wholesale water to CountyeOtin Nacogdoches County,
including Central Heights WSC, Lilly Grove WSC, Nacoches County MUD No. 1,
and Timber Ridge East. The city also supplies waieAppleby WSC, D&M Water
Supply, and nearly all of the manufacturing demaindslacogdoches County. For this
plan it is assumed that Nacogdoches will contirueneet the projected manufacturing
demands for Nacogdoches County. Table 2.17 depxgiscted demands for the City of

Nacogdoches.
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Table 2.17 Expected Demandsfor the City of Nacogdoches (ac-ft per year)

Customer 2010 2020 2030 2040 2050 2060

City of

Nacogdoches* 7,62b 8,423 9,218 9,939 11,352 12,540
Manufacturing 2,286 2,553 2,786 3,016 3,214 3,468
Appleby WSC 25 145 317 511 878 1,274
D&M Water 406 452 491 540 652 780
Supply

Total Demand 10,344 11,573 12,812 14,006 16,096 18,062

*Municipal (not wholesale) demand.

2.4.10 City of Port Arthur. The City of Port Arthur provides retail municipal
water to its customers as well as treated wholesater to industrial users in Jefferson
County. The City of Port Arthur receives raw wasepply from the LNVA. The City

also provides a small amount of reuse water to iadestrial customer. Table 2.18

depicts expected demands for the City of Port Arthu

Table2.18 Expected Demandsfor the City of Port Arthur (ac-ft per year)

Customer 2010 | 2020 | 2030 | 2040 | 2050 | 2060
City of Port Arthur* 9,704 9,510, 9,315| 9,122| 8,993 8,993
Jefferson County-Other 5 5 5 5 5 5
Jefferson County
Manufacturing 6,140 6,862| 7,584| 8,306| 9,028/ 9,752
Total Demand 15,849 | 16,377 | 16,904 | 17,433 | 18,026 | 18,750

*Municipal (not wholesale) demand.

24.11 City of Tyler. The City of Tyler provides municipal water on @aikbasis

to its own customers and wholesale water to londustries, Walnut Grove Water
System, Southern Utilities Company, and the CityMpfitehouse. It also provides a small
amount of water for golf course irrigation. It issamed that Tyler will continue to
provide about 75 percent of the manufacturing delmarSmith County and 70 percent
of the demands for Whitehouse. Table 2.19 depixpeaed demands for the City of

Tyler.
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Table2.19 Expected Demandsfor the City of Tyler (ac-ft per year

Customer 2010 | 2020 | 2030 | 2040 | 2050 2060
City of Tyler 25,886| 26,849| 27,778| 28,675| 30,615| 33,334
Smith County Irrigation 300 300 300 300 300 300
Smith County Manufacturing 2,885 3,223| 3,523| 3,811 4,055 4,391
City of Whitehouse 687 749 807 868 984 1,145
Walnut Grove Water System 445 467 491 515 541 568
Southern Utilities Company 303 315 325 338 370 918
Total Demand 30,506 | 31,903 | 33,224 | 34,506 | 36,865 | 40,656

24.12 Houston County Water Control and Improvement District

No. 1. HCWCID No. 1 provides wholesale raw water to mypatiand manufacturing
customers. HCWCID No. 1 presently serves HoustoanGeOther, Consolidated WSC,
City of Crockett, City of Grapeland, City of Lovely and manufacturing water to
AMPACET. Table 2.20 depicts expected demands ®HEWCID No. 1.

Table2.20 Expected Demandsfor the Houston County Water Control and
I mprovement District No. 1 (ac-ft per year)

Customer 2010 | 2020 | 2030 | 2040 | 2050 2060
City of Grapeland 405 405 405| 405 405 405
Houston County-Other 80 90 91 93 96 100
Houston County Manufacturing 169 190 209| 227 243 263
City of Crockett 1,841 1,841 1,841| 1,841 1,841 1,841
City of Lovelady 77 77 77 77 77 77
Consolidated WSC 1,0311,031| 1,031| 1,031 1,031 1,031
Total Demand 3612 | 3634 | 3654| 3674| 3,693 3,717

24.13 Lower Neches Valley Authority. The LNVA provides wholesale raw
water for municipal, industrial, and irrigation gse The LNVA currently serves
municipal customers in Jefferson County in the ET®VVand Chambers and Galveston
Counties in Region H. LNVA provides a significgdrtion of water for industrial use in
Jefferson County (directly and indirectly throudte tCity of Port Arthur) and Jasper
County. It is expected that LNVA will provide watéo Liquid Natural Gas (LNG)
facilities that are currently planned within the ®BNVPA. The LNVA also provides
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irrigation water through its canal system to farsnier Jefferson County in the ETRWPA

and Chambers and Liberty Counties in Region H.

The LNVA has recently entered into contracts whk City of Beaumont, West
Vaco and the City of Woodville for future water glips. The total expected demand on
LNVA, including these contractual obligations, i806800 ac-ft per year in 2010 and

increasing to over 1 million ac-ft per year by 208@ble 2.21 depicts expected demands

for the LNVA.

Table2.21 Expected Demandsfor the Lower Neches Valley Authority
(ac-ft per year)

Customer 2010 2020 2030 2040 2050 2060
Jasper County
Manufacturing 20,189 23,571 26,084 28,281 29,928 29,991
Groves 3,190 3,137 3,085 3,031 2,996 2,996
Nederland 4,12% 4,268 4,387 4,456 4,573 4,834
Port Arthur 15,849 16,377 16,904 17,433 18,026 18,750
Port Neches 1,782 1,782 1,789 1,780 1,804 1,882
Jefferson County - Other 188 244 291 327 368 445
Jefferson County
Manufacturing 144,032 235,566/ 235,566| 260,566 285,566/ 310,566
Jefferson County LNG D179,225| 358,450, 358,450| 358,450/ 358,450
Jefferson County - Irrigation| 140,000L40,000/ 140,000, 140,000] 140,000 140,000
West Jefferson County
MWD 1,029 1,148 1,264 1,345 1,436 1,631
Jefferson County WCID #10 640 700 750 787 832 929
Nome 127 136 144 150 157 172
Region H
Trinity Bay Conservation
District 2,688 2,688 2,688 2,688 2,688 2,688
Bolivar Peninsula SUD 6,000 6,000 6,000 6,000 6,000 6,000
Chambers County - Irrigation 37,000 37,000 37,000 37,000 37,000 37,000
Liberty County - Irrigation 23,000 23,000 23,000 23,000 23,000 23,000
Delivery Losses 43,982 67,484 77,166 70,824 63,898 56,360
Total Demand 443,822 | 742,326 | 934,568 | 956,117 | 976,721 | 995,694
Other Obligations
City of Beaumont - Reserve 31,36031,360 31,360 31,360 31,360 31,360
West Vaco - Contract 50,000 50,000 50,000 50,000 50,000 50,000
City of Woodville - Contract 5,600 5,600 5,600 5,600 5,600 5,600
Obligation sub-total 86,960 | 86,960 86,960 86,960 86,960 86,960
Total Demands& Obligations | 530,782 | 829,286 | 1,021,528 | 1,043,077 | 1,063,681 | 1,082,654
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24.14  Panola County Fresnhwater Supply District No. 1. PCFWSD No.

1 provides raw water to the City of Carthage frasnwater right of 21,400 acre-feet in

Lake Murvaul. Water is also provided for mining eog@tions, Panola County

manufacturing, and Panola County-Other. Table 2@acts expected demands for the
PCFWSD No.1.

Table2.22 Expected Demandsfor the Panola County Freshwater Supply
District No. 1 (ac-ft per year)

Customer 2010 | 2020 | 2030 | 2040 | 2050 | 2060
City of Carthage 2,274 2,297 2,311 2,317 2,326| 2,343
Panola County-Other 1,487 1,487| 1,487 1,487| 1,487| 1,487
Panola County
Manufacturing 1,018 1,078 1,125/ 1,171 1,211 1,290
Panola County Mining 2,254 2,563 2,752 2,943| 3,137| 3,322
Total Demand 7032 | 7424| 7,675 7918| 8,160 | 8,442

2.4.15 Sabine River Authority. SRA owns and operates several reservoirs and
run-of-the-river water rights. The SRA system cetssbf an Upper Basin System (Lake
Fork and Lake Tawakoni) and Lower Basin System €dolBend Reservoir and Canal
System). The SRA provides wholesale water to mpalcand industrial customers in
Regions C and D from the Upper Basin System, lacatgside of the ETRWPA.

The SRA provides wholesale water to customerserBERRWPA from its Toledo
Bend Reservoir and Canal System. Municipal custermeiude the Cities of Hemphill,
Huxley, and Rose City; Beechwood WSC, El Camino Begperty Owners Association,
and Pendleton Utility Corporation. The largest ofaoturing demands are for
E.l. Dupont de Nemours Company, Inc., and Templaakh Paperboard and Packaging.
Water from SRA’s Canal System also provides irf@atwater in Orange County.
Table 2.23 depicts expected demands for SRA.
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Table 2.23 Expected Demandsfor the Sabine River Authority
ac-ft per year)

L ower Basin Customer 2010 2020 2030 2040 2050 2060
Toledo Bend:

Hemphill 1,841 1,841 1,841 1,841 1,841| 1,841
Huxley 280 280 280 280 280 280
Tenaska 17,922 17,922| 17,922| 17,922| 17,922| 17,922
Beechwood WSC 190 190 190 190 190 190
El Camino WS 18 18 18 18 18 18
Pendleton Utility Corp 28 28 28 28 28 28
Canal (Gulf Coast Division)

Honeywell 1,120 1,120| 1,120| 1,120| 1,120| 1,120
Bayer 1,120 1,120| 1,120| 1,120| 1,120| 1,120
Chevron Phillips 2,240 2,240| 2,240| 2,240 2,240| 2,240
E.l. DuPont 24,643 24,643| 24,643| 24,643| 24,643| 24,643
Entergy 4,481 4,481 4,481 4,481| 4,481| 4,481
Firestone 737 737 737 737 737 737
Temple-Inland Paper 22,40322,403| 22,403| 22,403| 22,403| 22,403

Gerdau Ameristeel US Inc, 1,1201,120| 1,120| 1,120| 1,120| 1,120
North Star Steel/Lanxess 1,120 1,120| 1,120, 1,120 1,120| 1,120

A. Schulman, Inc. 224 224 224 224 224 224
Cottonwood Energy 13,442| 13,442| 13,442| 13,442| 13,442| 13,442
Rose City 478 478 478 478 478 478
Orange County Irrigation 2,500 2,500| 2,500| 2,500 2,500{ 2,500

Total Demands - 95,907 | 95,907 | 95,907 | 95,907 | 95,907 | 95,907
Lower Basin

2.4.16 Upper Neches River Municipal Water Authority. The UNRMWA
owns and operates Lake Palestine and water rightee@Neches River. It has existing
wholesale water supply contracts with the citiesDafllas, Tyler, and Palestine, and

provides a small amount to other local water users.

Presently, the City of Dallas has a contract fo#,337 ac-ft per year, but there
are no transmission facilities to transport watent Lake Palestine. Dallas is expected
to begin using water from Lake Palestine by 20The City of Tyler has a contract for
67,200 ac-ft per year, from Lake Palestine. Tylas completed a 30 MGD treatment
and transmission facility from the lake that caovde half of the contract amount. The

City of Palestine has a contract for 28,000 aceft year and takes this water from a
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UNRMWA alsmvides water to Super Tree
Farm, the Emerald Bay golf course, and TECON. fiteexs to provide a small amount of
water to local County-Other in Smith County. TaBl24 depicts the expected demands

Table2.24 Expected Demandsfor the Upper Neches River Municipal Water
Authority (ac-ft per year)

Customer 2010 2020 2030 2040 2050 2060
City of Dallas (not connected)114,337| 114,337| 114,337| 114,337| 114,337| 114,337
City of Tyler 67,200 67,200, 67,200/ 67,200/ 67,200| 67,200
City of Palestine 28,000 28,000{ 28,000, 28,000| 28,000, 28,000
Smith County-Other (1%) 9B 82 73 64 57 51
Super Tree Farm for
International Paper (Cherokee
County Irrigation) 300 300 300 300 300 300
TECON (Henderson Countyt
Other) 100 100 100 100 100 100
Emerald Bay Golf Course
(Smith County Irrigation) 10% 105 105 105 105 105
Total Demand 210,135 | 210,124 | 210,115 | 210,106 | 210,099 | 210,093
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Chapter 3

Evaluation of Current Water Supplies in the Region

Under SB1 planning guidelines, each region is tenidy currently available
water supplies to the region by 1) source and 2).u3he supplies available by source
are based on the supply available during drough¢adrd conditions. Surface water and
groundwater represent the primary types of souoesater supply, although, there are

other potentially significant types of sources a&dlw

Surface water includes reservoirs and run-of-risgpplies. For surface water
reservoirs, this is the equivalent of firm yieldpoply or permitted amount (whichever is
lower). For run-of-the-river supplies, this is timénimum supply available in a year over

the historical record.

Texas is currently in the process of a groundwjaiet planning initiative. Joint
planning is conducted by the GCDs in the GMAs andametimes referred to as GMA
planning. The counties in the ETRWPA fall in GMA-bdr GMA-14. The Texas Water
Code now requires that RWPGs rely on the MAG edBmsithat are determined from the
DFCs in each GMA. Neither of the GMAs in the ETR®WRad DFCs or MAGS prior to
the deadline set by TWDB for inclusion in the 2@&n, therefore, groundwater supplies

have not been modified.

Other water supplies considered for planning pwrpdsclude reuse of treated
wastewater, saline sources, and local suppliescallsupplies generally include stock
ponds that do not require water rights permits, landl mining supplies. These supplies

are assessed based on historical and current use.

Currently, water supplies available to each usetlawse that have been permitted
or contracted with infrastructure in place to tgor$ and treat (if necessary) water.
Some water supplies are permitted or are contrdotedse, but the infrastructure is not
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yet in place. Connecting such supplies is conseiier water management strategy for
future use. Water supply limitations considerethis analysis include raw water source
availability, well field production capacities, pat limits, contract amounts, water

guality, transmission infrastructure, and wateatmeent capacities.
3.1 Regional Water Supply Availability

Table 3.1 and Figure 3.1 summarize overall watqpluavailability in the
ETRWPA. Approximately 4.4 million ac-ft per yeaf mermitted supplies are available
in the region. Of this amount, about 3.4 millionrfaper year are freshwater supplies.
Most of the available water in the ETRWPA is asaterl with surface water sources.
Approximately 15 percent of the total freshwateppy is groundwater. However,
groundwater is a very important resource in théoregnd is used to supply much of the

municipal and rural water needs of the region.

Table 3.1 Summary of Currently Available Water Suppies in the ETRWPA
(ac-ft per year)

Source of

Supply 2000 | 2010 | 2020 | 2030 | 2040 | 2050 | 2060
RESeIVOIrS |4 966 4741,962,6981,958,5121,954,3281,950,1411,945,9551,941,769
(permitted)
RESeVOl'S | 340,300 330,874 321,857 312,841 303,825 294,808 285,790
(unpermitted)

Run-of-the-

River 623,004 623,004 623,004 623,004 623,004 623,004 623,004
(freshwater)

Run-of-the-

River 1,035,9821,035,9821,035,9821,035,9821,035,9821,035,9821,035,982
(brackish)
Groundwater| 446,043 446,043 446,043 446,043 446,043 446,043 446,043
Local 13,094 13,094 13,094 13,094 13,094 13,094 13,094
Supplies

Direct Reuse 1,518 1,518 1,518 1,518 1,518 1,518 1,518
Indirect Reuseé 16,559 16,559 13,687 13,687 13,687 13,687 13,687
Total 4,442,9744,429,7724,413,6974,400,4974,387,2944,374,0914,360,887
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Figure 3.1 Year 2010 Available Supplies by Sourceype

Local and Reuse
Groundwater 1%
10%

Reservoirs
Run-of-the-River '(permitted)
{brackish] 44%

Reservoirs
{unpermittad)
8%

3.1.1 Surface Water Availability. In accordance with established procedures of
the TWDB, the surface water supplies for the regiomater plans were determined
using the TCEQ-approved Water Availability ModeWWAM). In the ETRWPA, four
basins were evaluated: Neches, Neches-Trinityityriand Sabine. Figure 3.2 shows

the river basins and major reservoirs.

The WAMs were developed for the purpose of revigwand granting new
surface water rights permits using a hypothetiepktition of historical hydrology. The
results from the modeling for regional water plamgnare used for planning purposes
only and do not affect the right of an existing @vaight holder to divert and use the full
amount of water authorized by its permit. The ag#iions in the WAMs are based in
part on the legal interpretation of water rights]l & some cases do not accurately reflect

current operations. For planning purposes, adjstsn were made to the TCEQ-
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approved WAMs to better reflect current and futgteface water conditions in the
region. WAM Run 3, as modified below, was useddeess surface water supplies. The
principal assumptions of Run 3 are that all waightrholders divert the full permitted
amount of their right by priority date order and it return any of the diversion to the
watershed unless an amount is specified in the iperfihis assumption provides a
conservative estimate of water supplies in the EFRAWN Generally, changes to the

WAMs include the following:

* Assessment of reservoir sedimentation rates, amddlculation of area-
capacity conditions for current (2000) and futu26g0) conditions. Since
the 2006 regional water plan there have been tinm& volumetric
surveys completed: Lake Jacksonville, Lake Pales@imd Sam Rayburn
Reservoir. New sedimentation rates were calculatetl estimates of the

current storage volumes were updated.
* Inclusion of subordination agreements that areeiily in place
* Inclusion of system operations where appropriate
» Basin-specific modifications

The specific changes to each river basin are destrbelow. The modified
Trinity WAM for Region C was used to assess thepsap in the ETRWPA from the
Trinity Basin. There were no changes specifidi® riegion’s sources. Also, no changes
were made to the Neches-Trinity WAM.

Neches River Basin WAM. Changes made to the Neches WAM include the follgwin

* Modeled the UNRMWA's water rights as a system (L&kadestine and
Rocky Point dam).

* Sam Rayburn/Steinhagen water right was modeledrdinate to flow

upstream above the Ponta Dam site (which is nowe l@&lumbia) and

3-5 Chapter 3



2011 Water Plan
East Texas Region

Weches Dam site (special condition (d) of Certigcaf Adjudication
4411§"

Sam Rayburn/Steinhagen industrial and irrigatiotewase was modeled
subordinate to municipal rights located below tloat® and Weches dam
sites and above the reservoirs. This included IN&eogdoches, Pinkston
Reservoir and the water rights for San Augustinkeltihat are junior to

1963.

The TCEQ input file did not consider hydropower useSam Rayburn.

Hydropower was included in the model.

The operation of LNVA’'s water rights was modeled assystem by
including backup of LNVA'’s Pine Island water rightsth storage from
Sam Rayburn.

The firm yield of Sam Rayburn/Steinhagen includediaimum elevation
in Sam Rayburn of 149 ft. msl., and all storagelalke in Sam Rayburn

up to elevation 164.4 ft. msl.

Sabine River Basin WAM. The Sabine WAM that was developed for the 2006 Rias
used to assess surface water supplies for the PG update. The changes made to
TCEQ-approved Sabine WAM include the following:

Adjusted the sedimentation rate for Lake Fork toakghe rate determined
for Lake Tawakoni. Based on soil types and watsstharacteristics of
the two lakes, sedimentation for Lake Fork shoudd léss than Lake
Tawakoni. This rate will be re-assessed afterva va@umetric survey is

completed for Lake Fork.

The SRA’s water rights in the lower basin were miedes a system by
backing up the Authority’s canal water rights witleases from Toledo
Bend Reservoir.

) ake Columbia and the Weches Dam have not been constructed th ake¢eColumbia has a water
right permit for 85,507 ac-ft per year.
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* The remainder of the yield of Toledo Bend was eatld assuming all

diversions were taken lakeside.

e The TCEQ Sabine WAM models Toledo Bend with hydmeeo For
purposes of finding total available supply for TadeBend, hydropower
was excluded. Hydropower was included in the evalnaof supplies for

all other reservoirs and run-of-the-river supplies.

Reservoirs. Reservoirs in the ETRWPA with over 5,000 ac-ftcohservation storage
(i.e., major reservoirs) were evaluated, as wensessmaller reservoirs that are used for
municipal supply. The available water supply msited to currently permitted diversions
or firm yield. The firm yield is the greatest anmbuwof water a reservoir could have
supplied on an annual basis without shortage duaingpeat of historical hydrologic
conditions, particularly the drought of record. tBd&dam Rayburn and Toledo Bend
Reservoirs were constructed for multiple purposesl include hydropower generation.
Hydropower is not considered a consumptive use afeky but it is an operational
consideration. The inclusion of hydropower in tirenfyield analyses was an operating
decision by the reservoir owner. For this plargropower is not considered in the yield
determination of Toledo Bend Reservoir. Hydropowsrincluded for the Sam
Rayburn/Lake B. A. Steinhagen System; however,attteal operation of hydropower
may differ from the assumptions in the WAM modelé. summary of the available

supplies for reservoirs in the ETRWPA is shown ablE 3.2.

Unpermitted Reservoir Yields. Table 3.3 includes information on "unpermitted
reservoir yields". This provides an estimate ddikble supply that could be permitted
for future use. The largest unpermitted reseryigid in the ETRWPA is Texas' share of
the yield of Toledo Bend Reservoir, which is nea2l35,000 ac-ft per year. Other
unpermitted yields are located in the Lake Sam RayB.A. Steinhagen System,

Houston County Lake, San Augustine City Lake, aakd_Jacksonville.
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Table 3.2 Currently Available Supplies from Permitied Reservoirs Serving the ETRWPA (ac-ft per year)

Currently Available Supply*

Permitted
Reservoir Basin County Diversion 2000 2010 2020 2030 2040 2050 2060
Lake Athens Neches Henderson 8,000 6,145 6,064 5,983 5,903 5,822 5,741 5,660
Bellwood Lake Neches Smith 2,2p0 950 950 950 950 950 950 950
Lake Kurth Neches Angelina 19,1p0 18,425 18,421 18,417 18,413 18,408 18,404 18,400
Lake Columbia Neches Cherokee 85,607 0 0 0 0 0 0 0
Lake Jacksonville Neches Cherokee 6,200 6,200 6,200 6,200 6,200 6,200 6,200 6,200
Lake Nacogdoches Neches Nacogdoches 22,00017,450 17,067 16,683 16,300 15,917 15,533 15,150
Lake Palestine system Neches Anderson 238,11@09,500 207,458 205,417 203,379 201,333 199,292 197,25(Q
Lake Tyler/Tyler East Neches Smith 40,325 30,950 30,925 30,900 30,875 30,850 30,825 30,800
Pinkston Reservoir Neches Shelby 3,800 3,800 3,800 3,800 3,800 3,800 3,800 3,800
Rusk City Lake Neches Cherokee 160 65 64 63 63 62 61 60
San Augustine City Lake Neches San Augustin 14,285 1,285 1,285 1,285 1,285 1,285 1,285 1,285
2§£'t‘efnayb“m & Steinhagefeches | Jasper 820,000 820,000 820,000 820,000 820,000 820,000 820,000 820,000
Striker Lake Neches Rusk 20,600 20,600 20,183 19,357 18,530 17,703 16,877 16,050
Lake Timpson Neches Shelby 350 350 350 350 350 350 350 350
Lake Cheroke®e Sabine Cherokee/ Greg 62,400 29,120 28,885 28,650 28,415 28,180 27,945 27,710
Lake Center Sabine Shelby 1,460 754 754 754 754 754 754 754
Lake Murvaul Sabine Panola 22,400 22,380 21,792 21,203 20,615 20,027 19,438 18,850
Martin Lake Sabine Rusk 25,0p0 25,000 25,000 25,000 25,000 25,000 25,000 25,000
Toledo Bend Sabine Sabine 750,000 750,000 750,000 750,000 750,000 750,000 750,000 750,000
Houston County Lake Trinity Houston 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500
Total — Permitted Reservoirs 1,966,474 1,962,698 1,958,512 1,954,328 1,950,141 1,945,953 1,941,769

1. Supplies are determined by modified WAM Run 3. SupplyLdte Columbia is shown as “0” because the lake hase®ot bonstructed to date.
2. Lake Cherokee is located in both ETRWPA and NortheastsSTeegion. Most of the water from this source is used ithidast Texas region.
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Table 3.3 Unpermitted Supply from Existing Reservas (ac-ft per year)

Reservoir Basin | County | 2000 | 2010 | 2020 | 2030 | 2040 | 2050 | 2060

nggton Countyrinity [Houston | 3,100 2,967 2,834 2,701 2568 2,434 2,300

Lake
Jacksonville
Sam Rayburn &
B.A. Steinhager|Neches| Jasper 108,29M4,222 100,153 96,085 92,017 87,948 83,88(
System

Neches| Cheroke 3,0002,768 2,537 2,30 2,073 1,842 1,610

117

San Augustine | pos(San 1,004 1,004 1,004 1,000 1,000 1,000 1,00

City Lake Augusting

Striker Lake Neches Rusk 410 0 0 0 0 0 0
. _|Sabine, 4 4 4 4

Toledo Bend | Sabinelgp I | 224,500 219,911 215,333210,750 206,167 201,583 197,000

Total - Unpermitted Supply 340,300330,874 321,857 312,841 303,82% 294,808 285,790

Run-of-the-River Diversion. Table 3.4 presents the run-of-the-river supgbggounty

and basin. Some of the projected demands inclodestries that currently use these
brackish supplies. Generally, brackish run-ofdtiver water supplies are located in
tidally influenced river segments and are not etgubdo be developed beyond current

levels of use. These supplies are shown in réidstan Table 3.4.
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Table 3.4 Summary of the Available Supply from Rurof-the-River Diversions (ac-ft per year)

County Basin Use Owner 2000 2010 2020 2030 2040 2050 2060
Anderson Neches Irrigation 197 197 197 197 197 197 197
Anderson Trinity Irrigation 1,06 1,060 1,060 1006 1,060 1,060 1,060
Angelina Neches Industrial Temple Inland 57 57 57 715 57 57 57
Angelina Neches Irrigation g 17 17 17 n7 17 17
Cherokee Neches Irrigation 182 182 182 182 182 182 182
Hardin Neches Irrigation 5 57 57 57 57 57 57
Henderson Neches Irrigatior 0 0 0 0 0 0 0
Houston Neches Irrigation 287 287 2B7 287 287 p87 287
Houston Trinity Irrigation 1,783 1,783 1,783 1,783 1,783 1,783 1,788
Jasper Neches Industridl  TPWD (hatchery) 604 604 4 160 604 604 604 604
Jasper Neches Industrigl  Louisiana Pacific 12 12 12 12 12 12 12
Jasper Neches Irrigation 127 1p7 127 127 127 127 27 |1
Jefferson Neches Multi-use  LNVA 381,876 381,876 .88 381,876 381,876 381,876 381,876
Jefferson Neches Industrigl  Huntsman Corp. 434,400434,400 434,40( 434,400 434,400 434,400 434400
Jefferson Neches | Industri| g‘gf?rﬁ’iﬁgde”t 2,700 2,700 2,700 2,700 2,700 2,700 2,700
Jefferson Neches Industrigl  Union QOil 4,300 4,300 ,300 4,300 4,30( 4,300 4,300
Jefferson Neches Industrigl  Mobil Ol 17,922 17,922 17,922 17,922 17,92p 17,922 17,922
Jefferson Neches Industriall 319 319 319 319 319 9|31 319
Jefferson Neches Industrigl Beaumont 2,806 2,806 80862, 2,806 2,806 2,806 2,806
Jefferson Neches Industrigl  Motiva 12,900 12,900 ,90@ 12,900 12,900 12,900 12,900
Jefferson Neches | Industrial Stl#iftiiates 279,131| 279,131 279,131 279,181 279,131 279|131 1319

Neches- . -
Jefferson Trinity Industrial | Premcor Refining 480D 480 480 480 480 480 480
Neches- I L J
Jefferson Trinity Irrigation 54,746 54,746 54,746 54,746 54,746 84,7 54,746
Jefferson ¥§§E§S Industrial 680 680 680 680 680 680 680
Jefferson Neches- Mining 34 34 34 34 34 34 3%
Trinity
Jefferson Neches Municipal Beaumont 25,160 25/160 5,160 25,160 25,160 25,160 25,160
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Table 3.4 Summary of the Available Supply from Runef-the-River Diversions (Cont.)

County Basin Use Owner 2000 2010 2020 2030 2040 2050 2060
Jefferson Neches Municipal Beaumont 4,145 4,145 451 4,145 4,145 4,145 4,145
Nacogdoches Neches Industrial 2 2 2 2 2 2 2
Nacogdoches Neches Irrigation 186 136 136 136 136 136 136
Orange Neches Industrial  TE Products 100 100 100 100 100 100 100
Orange Neches | Industria Stlijlliftiigates 17210 | 17210| 17210 17210| 17210| 17210| 17,210
Rusk Neches Irrigation 86 86 86 36 86 86 86
Rusk Neches Industria P 2 2 2 2 2 2
Sabine Neches Industrial Temple Inland 182 182 182 182 182 182 182
Smith Neches Irrigation 50 50 50 50 50 50 50
Smith Neches Mining ( D D 0 0 0 0
Trinity Neches Irrigation | Temple Inland g2 62 52 62 62 62 62
Tyler Neches Irrigation 123 123 123 1p23 123 123 312
Newton Sabine Industriall Weirgate Lumber 135 135 513 135 135 135 13%
Newton Sabine Irrigation| SRA 46,700 46,700 46,700 6,7@0 46,700 46,700 46,700
Newton Sabine Irrigation 50 50 50 50 50 50 50
Newton Sabine Industriall SRA 100,400 100,400 100,40 100,400 100,400 100,400 100,400
Orange Sabine Industrial Ele' o E(’)‘l’ﬁg”t 267,000 | 267,000 | 267,000| 267,000| 267,000 267,000| 267,000
Orange Sabine Irrigation 28 28 28 P8 28 28 28
Panola Sabine | Industrial 10> Lake 114 114 114 114 114 114 114

ishing Club
Panola Sabine Industria] TXU 129 129 19 129 129 9 12 129
Panola Sabine Irrigation 191 191 1p1 191 191 191 91 |1
Panola Sabine Mining TXU 16y 147 167 167 167 167 7 16
Rusk Sabine Irrigation 1217 127 127 1p7 127 127 127
Rusk Sabine Municipa] Henderson 10 10 10 10 10 10 0|1
TOTAL 1,658,986/ 1,658,986 1,658,986 1,658,986 1,658|98581986| 1,658,986
Subtotal Freshwater 623,004 623,004 623,004 623,004 623,004 623004 ,0023
Subtotal Brackish water 1,035,982 | 1,035,982 | 1,035,982 | 1,035,982 | 1,035,982 | 1,035,982 | 1,035,982

Supplies shown in red are brackish water supphesaae generally not considered to meet the prjedeémands.
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3.1.2 Groundwater Availability. As indicated in the introduction to this chapter,
neither GMS-11 nor GMS-14 determined DFCs or MA@®le the TWDB deadline for
inclusion in the 2011 Plan. However, on April 28§10, GMA-11 adopted initial DFCs
intended to protect and conserve groundwater resswithin the GMA, while allowing
for anticipated growth in the area. The Yegua-Sank Sparta, Weches, Queen City,
Reklaw, and Carrizo-Wilcox aquifers within GMA-1bw have a defined DFC of 17
feet of drawdown. The Trinity, Nacatoch, and GQfast aquifers are not included in
GMA-11 DFCs. As of September 1, 2010, GMA-14 hasadopted DFCs for aquifers

within its designated area.

The Southeast Texas GCD had expressed interesbvidmg the ETRWPA with
preliminary estimates of groundwater availabilitgsbd on a GAM run completed by
TWDB, but these numbers were not available whenumptovater supplies were
evaluated. The rest of the groundwater supplie® Wwased on the previous ETRWPA
plan. Those supply estimates were based on regpmeved acceptable levels of

drawdown.

The TWDB planning guidelines require that regioplanning groups “Calculate
the largest annual amount of water that can be pdnifppm a given aquifer without
violating the most restrictive physical or regulgtoor policy conditions limiting
withdrawals, under drought-of-record conditions. egRlatory conditions refer
specifically to any limitations on pumping withdrals imposed by GCDs through their
rules and permitting programs.” This guideline uiegs that planning groups make a
policy decision as to the interpretation of therté¢most restrictive” as it relates to long-
term groundwater availability. In addition, TWDHBidelines further require that, “Once
GAM (Groundwater Availability Model) information iaccessible for an area within a
region, the planning group shall incorporate tirimation in its next planning cycle

unless better site-specific information is devethpe
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Groundwater supplies in the ETRWPA can be dividet ithe northern and
southern regions. The northern region is generadysistent with GMA-11 and the
southern region is generally consistent with GMA-1Z4he conditions and available

information for each region are presented sepatatel

Northern Region. The Carrizo-Wilcox Aquifer provides the majority dhe
groundwater supply in the northern region. Minquiéers in the northern region include
the Queen City, Sparta and Yegua-Jackson. In sam@as, the Queen City aquifer
provides a significant quantity of water, althoutdpe well yields are typically smaller
than in the underlying Carrizo-Wilcox aquifer. Bese it has a relatively large surface
area, the Queen City aquifer also receives a stgmif volume of recharge from
precipitation and thus provides significant baseflim creeks and rivers in the region.
The Yegua-Jackson aquifer provides water in tha between the downdip extent of the
Carrizo-Wilcox and the outcrop area of the Gulf &oaquifer. Figures 3.4 and 3.5
provide an overview of the location of the aquifer&ive GCDs are located in the
northern region: Anderson County Underground W&tenservation District (UWCD),
which is part of Anderson County, Neches and TyirMalleys GCD (Anderson,
Henderson and Cherokee Counties), Pineywoods GCigglwa and Nacogdoches
Counties), Rusk County GCD (Rusk County), and Ra@Gounty GCD. All the districts
have management plans, and some are beginningiderenew and existing wells and
monitor water levels. In the absence of specifedpction restrictions during the last
round of planning, the ETRWPG selected a reasorgidiainable planning goal for the
groundwater during the 50-year planning window aalvas for future generations
beyond the 50-year window. With that goal in migdoundwater availability for the
planning period was defined as the amount of grauater that could be withdrawn from
aquifers over the next 50 years that will not caosme than 50 feet of water level
decline or 10% decrease in saturated thicknessir{(@onfined portions of the aquifer)

whichever is less in the aquifers of the Northeegian.
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The Queen City/Sparta/Carrizo Wilcox GAM was auaga to analyze the
availability of groundwater in each county basedtws above criteria. The only county
not meeting the criteria was Smith County. In $nf@ounty, the GAM indicated that
current demands could not be met with availablgokeg based on the above criteria.
Average water-level decline was over 80 feet dutivgg50-year period. In this case, the
groundwater supply was set equal to the demandubedhere is currently no GCD to
limit pumping in that county. The ETRWPG acknovged that additional water does
occur in storage within the aquifers and that aiporof that water (above than the
estimated supply) could be pumped if there is nd6@D in place to prevent such
withdrawals. The groundwater availability for tbeunties in the Northern Region are

provided in Table 3.5.

Southern Region. The Gulf Coast Aquifer provides most of the grouatkv supply in
the southern region. One GCD, the Southeast Texa3 (Jasper, Newton, Tyler, and
Hardin Counties), is located in the Southern Regidn the last round of planning, a
predictive Gulf Coast GAM was not available to asssupplies for the Gulf Coast
Aquifer, but since then, a predictive GAM has bemveloped and approved by the
TWDB. The Southeast Texas GCD has worked with TWtBDBomplete several GAM
runs to assess supplies, but these humbers weevaitdable when groundwater supplies
were estimated for this round of planning. Therefdhe supplies for the Southern
Region were not modified, and were based on puddisimformation such as Baker
(1986)1? available well and water level records, and thevwkedge base of the
consultant team. Table 3.5 contains a summary rotirglwater availability in the

Southern Region.
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Table 3.5 Total Available Groundwater by Aquifer @ac-ft per year)

Yegua Queen Carrizo Gulf

County Jackson City Sparta Wilcox Coast | Other
Northern Region
Anderson 18,320 600 9,830 28(
Angelina 6,472 1,060 670 28,330 1,45
Cherokee 21,850 350 10,870
Henderson (P) 14,870 4,200
Houston 1,380 400 870 5,220 1,38(
Nacogdoches 60 4,860 400 31,140 8(
Panola 10,370
Rusk 4,250 20,290
Sabine 1,100 290 6,710 1,10( 200
San Augustine 540 200 1,690 6(
Shelby 12,750
Smith (P) 17,280 18,400 80
Trinity (P) 740 600 2,161 100 280
Northern  Region 10,292|  82,800| 3,980 161,961 1,200 3,810
Subtotal
Southern Region
Hardin 23,500
Jasper 52,000 6,000
Jefferson 2,500
Newton 29,000( 1,500
Orange 20,000
Polk (P) 360 13,500 1,45(Q
Tyler 180 30,300| 1,620
Southern Region 540 - - -| 170,800 10,570
Aquifer Totals 10,832 82,890 3,980 161,96[L 172,0(|)O 14,380
Grand Total 446,043

Note: The above values are total supply availablimeet both existing and projected demands amadailable for
each decade of the 50-year planning cycle.
(P) denotes Partial County

3.1.3 Local Supply. Local supply generally includes small surface watgoplies

that are not associated with a water right. Mdghe local supply is surface water used

from livestock ponds. A small amount of local slypys for mining purposes.

This

generally represents recycled water captured frorface flow that has not entered the

waters of the State. The maximum recent histotisafrom these sources (according to

TWDB records) is assumed to be available in thar&ut Local supplies are listed on

Table 3.6.
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Table 3.6 Summary of Available Local Supply (ac-fper year)

Supply
(ac-ft per
County Basin Use year)

Local Supplies

Anderson Neches Livestock 599
Anderson Trinity Livestock 684
Angelina Neches Livestock 347
Cherokee Neches Livestock 1,059
Cherokee Neches Mining 2
Hardin Neches Livestock 139
Hardin Trinity Livestock 2
Henderson Neches Livestock 279
Houston Neches Livestock 388
Houston Trinity Livestock 78!
Jasper Neches Livestock 115
Jasper Sabine Livestock 75
Jefferson Neches Livestock 43
Jefferson Neches-Trinity | Livestock 280
Jefferson Neches Mining 242
Nacogdoches Neches Livestock 910
Nacogdoches Neches Mining 220
Newton Sabine Livestock 66
Newton Sabine Mining 28
Orange Neches Livestock 56
Orange Sabine Livestock 70
Orange Sabine Mining 1
Panola Cypress Livestock 30
Panola Sabine Livestock 1,828
Polk Neches Livestock 122
Rusk Neches Livestock 386
Rusk Sabine Livestock 308
Rusk Sabine Mining 287
Sabine Neches Livestock 59
Sabine Sabine Livestock 320
San Augustine Neches Livestock 490
San Augustine Sabine Livestock 71
Shelby Neches Livestock 334
Shelby Sabine Livestock 1,755
Smith Neches Livestock 416
Trinity Neches Livestock 135
Tyler Neches Livestock 165
Total Local Supply 13,094
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3.1.4 Reuse.The reuse listed as available to the region isfasting projects based
on current permits and authorizations. Categari@suse include (1) currently permitted
and operating indirect reuse projects for non-itrdlgpurposes, in which water is reused
after being returned to the stream; (2) existirdjract reuse for industrial purposes; and
(3) authorized direct reuse projects for which Ifaes are already developed. The

specific reuse projects are listed in Table 3.7.

Table 3.7 Summary of Available Reuse Supply (ac-fter year)

County Basin Use Supply
Direct Reuse Supplies
Angelina Neches Manufacturing 1,265
Sabine Neches Manufacturing 20
Orange Sabine Irrigation 15
Shelby Sabine Irrigation 82
Shelby Sabine Manufacturing 186
Indirect Reuse Supplies
Henderson Neches Livestock 2,872
Jefferson Neches-Trinity| Irrigation 13,687
Total Reuse Supply 18,077

3.1.5 Imports and Exports. There are several small imported supplies to the

ETRWPA from adjoining regions and Louisiana. Wdtem Lake Fork in the Northeast
Other

surface water imports include water from Lake Lgston to Groveton and surface water

Region is used by the Cities of Henderson and Kégand their customers.

for the City of Joaquin from the City of Loganspdrbuisiana. The specific source for

this import is the Louisiana portion of the Told8lend Reservoir.

There are also uses of groundwater from sourcedéddoutside of the ETRWPA.
Most are associated with entities that extend awdtiple regions. Groundwater from the
Northeast Region is provided to Crystal Water Syst&ilgore, Elderville WSC, and
West Gregg WSC. Groundwater in the Region C porttd Henderson County is
provided to the small portion of the City of Athahst lies in the ETRWPA.
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Water from the ETRWPA is used to supply the CityTgfer’'s customers in the

Northeast Region, City of Athens in Region C andesal customers of the LNVA in
Region H. Water from Lake Cherokee is provideaustomers in both the Northeast

Region and ETRWPA through the Cherokee Water Cosnpad the City of Longview.
There is also an existing contract to supply wateDallas from Lake Palestine. The
infrastructure for this supply has not been coms¢édt A summary of exports and

imports is provided in Table 3.8.

Table 3.8 Summary of Exports and Imports in ETRWPA (ac-ft per year)

Source 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Exports
Lake Athens 1581 1,706] 1,826] 1,935] 2,046] 2147
Sam Raybum/B.A. 63,863 63,863] 63,863 63,863 63,863 63,863
Steinhagen
Lake Cherokee 25,675 25,675 25,675 25675 25675 25675
Lake Tyler 358 464 567 668 844| 1,081
Total 91,477| 91,743] 92,014] 92,285 92,648 93,080
Imports
Carrizo-Wilcox
Aquifer
(Honderson, Smith 659 649 638 624 613 602
and Gregg Counties)
Lake Fork 3,413 3413| 3,413| 3413| 3413 3413
Lake Livingston 114 121 122 118 113 109
Toledo Bend - 235 235 235 235 235 235
Louisiana
Sabine River 303 290 278 266 251 233
Total 4,724|  4708]  4686] 4656 4,625 4592

3.2 Impacts of Water Quality on Supplies

The quality of a surface water body or groundwaiguifer can be a significant
factor in the determination of water supply avallab Water quality can dictate the
level of treatment necessary to render a water lavdylable for its intended use, which
can affect the quantity of produced water. In sadfesevere contamination, it is possible
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that a water supply source could be considereckatable and, hence, unusable. The
ETRWPA is fortunate in that water quality impacts generally minor with respect to

their effect on availability and treatability.

Key water quality parameters for the ETRWPA arenidied and discussed in
Chapter 5. These parameters are generally a @aswh for surface waters. Some of
these parameters could be an issue for groundwatexell. The key water quality

parameters identified include the following:

» Total Dissolved Solids
» Dissolved Oxygen

* Nutrients
« Metals
e Turbidity

In general, these parameters potentially affectesaspect of aquatic life or the
use of the water for recreation. However, in s@mages they could affect its availability
for water supply as well. Water quality impacts $orface water and groundwater are
discussed as they relate to availability, and tneat requirements are discussed in the

following subsections.

3.2.1 Water Quality Impacts on Surface Water Availdility. Surface
water quality in the ETRWPA is addressed in Chaptekppendix 1-B, where it is noted
that a total of 69 water quality impairments haeeridentified in the Draft 2008 303(d)
List. These impairments are found on 48 classiiegments within the ETRWPA. The
specific impairments include the following:

» Bacteria (28 impairments)

» Dissolved Oxygen (18)

» Toxicity in water or sediment (4)
* Metals in water (4)

* Mercury in fish/shellfish (9)

* pH(3)

» Biological (3)
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In comparing surface quality impairments with theykwater quality parameters
identified in Chapter 5, it is seen that metals drg$olved solids are common to both
lists. The metals identified include mercury ighfitissue in nine segments, lead in two

segments, aluminum in one segment, and zinc irsegment.

Mercury in fish tissue is a human health concehro(igh ingestion), but is not
considered a limiting factor to either water supplailability or the treatability of the
water. Mercury has not been demonstrated to lmmeecn in the water in any segment in
the ETRWPA.

Lead in water can be either a human health prateatbncern or an aquatic life
protection concern. Lead levels in the two segmsiedéntified as impaired in the
ETRWPA are not identified in the Draft 2008 303(d3t. However, the water quality
inventory on which the list is based indicates ttegt data for lead are inadequate or
limited. It is unlikely that levels exceed the Rary Drinking Water Standard action
level of 0.015 mg/L. Furthermore, lead can be itgagmoved in the water treatment
process. Therefore, lead is not anticipated toabkmiting factor in water supply
availability or treatment for the ETRWPA.

Excessive aluminum in water is an aquatic life @cton concern for surface water
bodies, but is generally not considered to affeatewsupply availability or treatability.
Aluminum is a secondary drinking water contaminai@onventional water treatment
processes readily remove aluminum. Therefore, ialum is not considered to be a

limiting factor in water supply availability or @ément for the ETRWPA.

Excessive zinc in water is also an aquatic lifetggtion concern for surface water
bodies. Zinc is a secondary drinking water conteami. It is not generally considered to
affect water supply availability or treatabilityConventional water treatment processes
also readily remove zinc. In the case of zinc tbunthe one segment in the ETRWPA
(Segment 0606, Neches River above Lake Palestiie), average concentrations
observed in the water are only slightly above tindase water quality standard and well
below the secondary drinking water standard. These zinc is not considered to be a

concern for water supply availability or treatmanthe ETRWPA.
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Of the remaining listed impairments, none are atergd to limit the availability

of water supply or treatability of the water.

3.2.2 Water Quality Impacts on Groundwater Availablity. Appendix 1-C

provides a detailed discussion of water qualityfonr water supply aquifers in the
ETRWPA. The four aquifers evaluated were the @arwWilcox, the Gulf Coast, the
Queen City-Sparta, and the Yegua-Jackson. In ta&ua&tion, a range of primary and
secondary drinking water contaminants was evaluat@dater quality data for wells
within the TWDB database were reviewed and sumredriZBased on this evaluation, it
may be stated that limitations on water supply labdity or treatability are rare for

groundwater supplies in the ETRWPA.

Primary drinking water contaminants evaluated idel alpha particles, arsenic,
barium, cadmium, chromium, lead, nitrate (as negrg and selenium. Although
individual wells sometimes detect concentrationsasftaminants, none are considered to
be widespread in any of the aquifers at levelsarfcern. The most prevalent of the
primary drinking water contaminants was found to rogate (as nitrogen), which
exceeded the primary standard of 10 mg/L in abdatcef samples from all aquifers.
However, the median concentration of nitrate (&agen) was less than 0.25 mg/L and
the average less than 3 mg/L. Nitrate can be reshdvom water using advanced
treatment processes such as reverse osmosis @xarange. This would result in a
reduced availability as a significant portion o€ thupply becomes the reject or waste
stream. Given the low incidence of nitrate contation, it is unlikely that it would

become a significant issue for the ETRWPA.

Secondary drinking water contaminants evaluatedudiesi copper, fluoride,
chloride, iron, manganese, pH, sulfate, and TDS. th@se, iron, manganese, and pH
were commonly found in excess of secondary stasdardll aquifers. TDS was found
to exceed the Texas secondary standard of 1,00Q mgbnly the Yegua-Jackson

Aquifer.
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Iron and manganese are naturally occurring comstituin groundwater. In
excess, they can cause taste and odor problemsnikingy water, but not significant
health problems. A common means of managing irahraanganese concentrations in
drinking water is through aeration of the groundswais it is pumped from the ground
and to a storage tank. The aeration causes theaimd manganese to precipitate and
settle to the bottom of the storage tank. Thekalnopwater then distributed to customers,
therefore, contains lower concentrations of thestirents. Industrial users of water
with excessive levels of iron or manganese mayiregignificant removal prior to using

the water in industrial processes.

In the ETRWPA, approximately 26% of all wells ewatled exceeded the
secondary standard for iron (i.e., 0.3 mg/L). Medvalues for iron were within the
secondary standard, but averages exceeded thastdndover four times in some cases.
Approximately 16% of all wells exceeded the secoypddandard for manganese (i.e.,
0.05 mg/L). Median values for manganese were wihin the standard. The average
manganese level exceeded the standard in only GuoHst Aquifer wells, at a

concentration of 0.065 mg/L.

Although it is not known whether any existing pabWater supply system or
industrial user is currently contending with exoessiron or manganese in its
groundwater source, these results indicate thatar@l manganese could be a significant
issue in groundwater in some parts of the ETRWRA.indicated above, treatment may
be relatively simple and would not generally resunlta reduction of water supply
availability or treatability. In extreme cases efcessive iron or where the water is
desired for industrial uses, it is possible thatrenoomprehensive treatment could be

necessary to remove a sufficient amount of thetdoest to enable its use.

It was found to be relatively common for pH concatibns in groundwater to be
outside the allowable range (i.e., 6.5 to 8.5 saathdinits) for the four aquifers evaluated.
The pH was outside the range in approximately 33%he groundwater samples.

However, neither the median nor the average valges found outside the range for any
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of the aquifers. This indicates that the pH consdor groundwater in the ETRWPA

may be a minimal issue.

Control of pH, if necessary, could be accomplistldthe addition of pH
adjusting chemicals, such as soda ash (to raise @H3ulfuric acid (to lower pH).
Treatment would not result in a significant redotiof the source availability.
Therefore, pH is not considered to be a significimiting factor in availability or
treatability.

The concentration of TDS in the Yegua-Jackson Agjuifas found to exceed the
Texas secondary standard in approximately 18% efgtbundwater samples evaluated.
However, the average concentration for all wellsh@ aquifer was only approximately
672 mg/L. This indicates that TDS concerns forYegua-Jackson Aquifer are probably

minimal.

Treatment for TDS, if necessary, could include peses such as reverse osmosis
or ion exchange. This would result in reduced labdity as a significant portion of the
supply becomes the reject or waste stream. Given low incidence of TDS
contamination in most of the region, it is unlikéat it would become a significant issue

for groundwater availability for the ETRWPA.

3.3 Impact of Environmental Flow Policies on Water Riglts,

Water Availability, and Water Planning

The objective of this section of the 2011 Planoigptovide an evaluation of the
effect of environmental flow policies on water righ water availability, and water
planning in the ETRWPA. Much has occurred in theaaof environmental flow
recommendations since the 2006 Plan was adopteldding the development of new
recommendations for the Sabine and Neches watexshiddwever, it is not clear how

much effect these recommendations will have irsti@t-term.

The Legislature passed Senate Bill 3 (SB3) in #@72803" Regular Session. SB3

is the third in a series of three omnibus watds bbglated to the State of Texas’ meeting
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the future needs for water. SB3 created a basibasin process for developing
recommendations to meet the instream flow needw/@fs as well as freshwater inflow
needs of affected bays and estuaries and requC&dJTto adopt the recommendations in
the form of environmental flow standards. Suchndtads will be utilized in the
decision-making process for new water right apgilbees and in establishing an amount
of unappropriated water to be set aside for therenment.

Prior to SB3, Texas law recognized the importaniceéatancing the biological
soundness of the state’s rivers, lakes, bays, ahdages with the public’'s economic
health and general well-being. The Texas WatereGadlVC) requires the TCEQ, while
balancing all other interests, to consider and idefor the freshwater inflows necessary
to maintain the viability of Texas’ bay and estuaygtems in TCEQ'’s regular granting of
permits for the use of state water. Balancingetifiect of authorizing a new use of water
with the need for that water to maintain a sounolaggical system was done on a case-
by-case basis as part of the water rights perrgifinocess.

SB3 called for the appointment of stakeholder cotte®es for the various
watersheds feeding bays and estuaries for the Teoest. For that portion of the Texas
coast within the ETRWPA, the primary basins of iegt were the Sabine and Neches
Rivers, and part of the Neches-Trinity Coastal lasThese basins feed fresh water to
Sabine Lake and the upper Texas coast. Sincet@mpaof the Trinity River basin is in
the region and the Trinity River forms a portiontbé western boundary of the region,
another stakeholder group for the Trinity-San Jae(Balveston Bay area is also of
potential interest. Stakeholder committees fohkareas were appointed in 2008. Each
stakeholder committee then appointed a “bay anthleapert science team” (BBEST) in
the fall of 2008 to address the development of remvnental flow recommendations in
accordance with SB3. The BBESTs met individualgrothe course of 12 months to
develop environmental flow recommendations forrthespective areas. Appendix 3-A
contains the Sabine and Neches Executive Summ&); (#hich is the primary area of
interest to the ETRWPA. The ES describes, genertile process undertaken and the
recommendations made by the BBEST.
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The Sabine and Neches Rivers and Sabine Lake Bayn Band Bay Area
Stakeholder's Committee (Sabine-Neches Bay andnBasea Stakeholder Committee
[BBASC]) evaluated the recommendations of the BBE®@ prepared its own report.
The report, dated May 4, 2010, has been preseatid (TCEQ for its review. A copy of
the report is provided in Appendix 3-A.

Environmental flow recommendations will impact tpeocurement of water
rights in the future by creating a comprehensivaeess of evaluating environmental flow
needs whenever a new water right application i€gssed. The process of approving
water rights is likely to become more complex uritiernew environmental flow policies
that will be implemented by the TCEQ. Howeveshbuld result in more clarity in how
diversions can be made, and better ensure thatisaffwater is available in the streams

of the Sabine and Neches basins.

As a result of the implementation of new environtaeflow recommendations,
the operation of reservoirs will become more depehdn the development of an
“accounting plan,” which is a feature that the TCEQilready implementing within the
State. Whether such accounting plans will havig@ifscant impact on the availability of

water is not known at this time.

The implementation of environmental flow recommeiates will result in a need
to more carefully consider environmental flow neetlsring the process of water
planning in the ETRWPA. In future planning cycldse ETRWPG will need to analyze
new water rights in light of these recommendatidos determine how the new
environmental flow requirements are consistent with long-term protection of the

region’s water resources.
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3.4 Water Availability by Water User Group

The water availability by WUG is limited by the &ty to deliver and/or use the
water. These limitations include firm yield of eegoirs, well field capacity, aquifer
characteristics, water quality, water rights, pésintontracts, regulatory restrictions, raw
water delivery infrastructure and water treatmeqacities where appropriate. Appendix
3-B presents the current water available for eadhGAby county. (WUGs are cities,
water supply corporations, county-other municipsdrs and countywide manufacturing,
irrigation, mining, livestock, and steam electrises.) For county-wide user groups,
historical use was considered in the determinadfazurrently available supplies.

The table in Appendix 3-B shows the amount of $y@vailable to each user
group from each source by decade based on existoigies. The total supply to water
users by use type is shown on Figure 3.6. Thegelalged supplies represent about one
third of the currently available supply to the mgi The supplies by county are shown in
Table 3.9.

Figure 3.6 Currently Available Supply to Water Use Groups
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Table 3.9 Summary of Available Supply to Water Uses by County (ac-ft per year)

Available Supply

County 2010 2020 2030 2040 2050 2060

Anderson 17,649 17,649 17,649 17,649 17,649 17,649
Angelina 25,957 26,321 26,392 26,458 26,521 26,579
Cherokee 18,684 18,273 18,625 19,046 19,539 20,126
Hardin 14,296 14,296 14,296 14,296 14,296 14,271
Henderson (P) 9,509 7,890 7,705 7,538 7,365 7,205
Houston 10,248 10,246 10,246 10,247 10,246 10,246
Jasper 72,835 76,218 78,731 80,928 82,575 82,638
Jefferson 414,903 686,525 866,571 892,088 918,150 944,597
Nacogdoches 33,596 37,693 37,289 36,856 29,640 29,129
Newton 19,908 19,908 19,908 19,908 19,908 19,908
Orange 98,484 98,484 98,484 98,484 98,484 98,484
Panola 16,758 17,067 17,256 17,448 17,641 17,826
Polk (P) 2,626 2,626 2,626 2,626 2,626 2,626
Rusk 60,725 60,732 60,732 60,722 60,719 60,729
Sabine 4,101 4,101 4,101 4,101 4,101 4,101
San Augustine 2,933 2,933 2,933 2,933 2,933 2,933
Shelby 11,430 11,445 11,458 11,471 11,482 11,496
Smith (P) 59,2783 58,953 58,711 58,484 58,186 57,842
Trinity (P) 1,021 1,028 1,029 1,025 1,020 1,016
Tyler 5,328 5,328 5,328 5,328 5,328 5,328
TOTAL 900,264| 1,177,716 1,360,070 1,387,636 1,408,409 1,434,729

Note: (P) denotes Partial County

3.5 Water Availability by Wholesale Water Provider

There are 16 designated WWPs in the ETRWP aredVWAP is a provider that
has wholesale water contracts for 1,000 ac-ft par vr is expected to contract for 1,000
ac-ft per year or more during the planning perid8imilar to the available supply to
WUGSs, the water availability for each WWP is lintitey the ability to deliver the raw
water. These limitations include firm yield of eegoirs, well field capacity, aquifer
characteristics, water quality, water rights, pésmecontracts, regulatory restrictions and
infrastructure. A summary of supplies of each Wi&/ihcluded in Appendix 3-B. Total

available supply by decade for each wholesale gemis shown in Table 3.10.
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Table 3.10 Summary of Currently Available Suppliedor
Wholesale Water Provider(ac-ft per year)

Currently Available Supply
Water Provider 2010 2020 2030 2040 2050 2060
ANRA 60 65 70 70 70 70
A-NWCID 1 20,183 19,357 18,53C 17,703 16,871 16,050
Athens MWA 5,772 2,900 2,900 2,900 2,900 2,900
Beaumont 31,42(0 31,420 31,42( 31,42( 31,42( 31,42(
Carthage 6,461 6,461 6,461 6,461 6,461 6,461
Center 4,554 4,554 4,554 4,554 4,554 4,554
Houston Co. WCID 1 3,500 3,500 3,500 3,500 3,500 3,500
Jacksonville 7,391 7,391 7,391 7,391 7,391 7,391
LNVA 1,173,876 1,173,87¢ 1,173,87¢ 1,173,876 1,173,876 1,173,876
Lufkin 11,000 11,000 11,000 11,000 11,000 11,000
Nacogdoches 20,167 19,783 19,400 19,017 18,633 18,25(
Panola Co. FWSD 1 21,797 21,203 20,619 20,027 19,438 18,85(
Port Arthur 15,852 16,380 16,9071 17,436 18,029 18,753
SRA 1,300,726 1,297,888 1,295,04% 1,292,194 1,289,323 1,286,456
Tyler 44,994 44,994 44,996 44,994 44,994 44,994
UNRMWA 207,458 205,417 203,37% 201,333 199,292 197,25(
Wholesale Water 4 _
Provider Totals 2,875,208 2,866,191 2,860,040 2,853,878 2,847,760 2,841,777

A brief description of the supply sources is présénbelow. As previously
discussed, the analyses of the available suppiresobrce were determined using the
assumptions outlined in Sections 3.2.1 and 3.Z.Be results of these analyses are for
planning purposes and do not affect the right afater holder to divert and use the full

amount of water authorized by its permit.

3.5.1 Angelina and Neches River Authority. ANRA has a state water right
permit to construct Lake Columbia on Mud Creekha Neches River Basin and divert
85,507 ac-ft per year. ANRA estimates that develept of the lake could be complete
by the year 2015. No currently available supplysi®wn since the reservoir is not
constructed. The estimated firm yield using thedifited Neches WAM Run 3 is 75,700
ac-ft per year.
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3.5.2 Angelina-Nacogdoches Water Control Improvemen District

No 1. The A-N WCID No. 1 owns and operates Lake StrikeRusk and Cherokee
Counties. The firm yield from Lake Striker in 20i0estimated at 20,183 ac-ft per year,
which is expected to decrease to 16,050 ac-ft par lpy 2060.

3.5.3 Athens Municipal Water Authority. Athens MWA has 8,500 ac-ft per
year of water rights in Lake Athens. The firm diedf the lake using the modified
Neches WAM Run 3 was estimated at 6,145 ac-ft par yn 2000. However, the intake
structure for the fish hatchery does not allowweger level to drop below 431 feet msl
and maintain inflow to hatchery. Using this opemaal constraint, the yield of Lake
Athens is 2,900 ac-ft per year. The Athens MWAdlas a wastewater reuse permit for
2,677 ac-ft per year, but the infrastructure isingtlace to utilize this source. The City
of Athens and Athens MWA continue to study indiremaise as a supplement to the yield
of Lake Athens.

3.5.4 City of Beaumont. The City of Beaumont obtains water from the Neches
River and groundwater wells from the Gulf Coast #guin Hardin County. The
reliable surface water supplies are estimated dtl32ac-ft per year (ac-ft per year)
based on the firm yield of the City's run-of-theaet water rights. The City’s current
water treatment system is rated for 40 MGD, lingitthe available treated surface water
to 22,420 ac-ft per year. The City currently usémua 10,000 ac-ft per year of
groundwater with a current well capacity of abo@t MGD. However, due to limited
aquifer availability, the estimated reliable growder supply for Beaumont is limited to
9,000 ac-ft per year. Considering both its grouaidw and surface water sources the

City’s currently available treated water supplieat 31,420 ac-ft per year.

3.5.5 City of Carthage The City of Carthage obtains its water from grdwater
from the Carrizo-Wilcox Aquifer and surface wateorh Panola County FWSD. The
City has a contract with Panola County FWSD foM@D of water from Lake Murvaul.
Considering its current water system capacities,dty of Carthage has approximately

6,400 ac-ft per year of reliable supply.
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3.5.6 City of Center. The City of Center currently obtains water from eaRenter
and Lake Pinkston for use within the City and fastribution to its municipal and
industrial customers. The City owns and operatdslCenter, with a firm yield of 754
ac-ft of municipal water. Water from Lake Pinkstsnpumped from the Neches River
Basin to the City, located in the Sabine River Basrhe City holds rights to 3,800 ac-ft
of water in Lake Pinkston. The total available @ygor the City of Center is 4,554 ac-ft

per year.

3.5.7 Houston County WCID No. 1. Houston County WCID No. 1's water
rights to Houston County Lake include a right teedi 3,500 ac-ft per year at a rate not
to exceed 6,300 gpm. Supplies to Houston CountylDVBo. 1 are limited to its
permitted diversions.

3.5.8 City of Jacksonville. The City of Jacksonville obtains water suppliesrfro

Lake Jacksonville and the Carrizo-Wilcox Aquiférhe city holds 6,200 ac-ft per year in
water rights in Lake Jacksonville. The firm yieddl the lake exceeds the permitted
diversions. The ability to use this water for nuipal purposes is limited by the city’s

water treatment capacity (estimated at 5,173 peifftyear). The groundwater supplies
are based on current well field production. Theltsupply available to Jacksonville is
estimated at 7,391 ac-ft per year.

3.5.9 Lower Neches Valley Authority. The LNVA maintains water rights from
Lake Sam Rayburn, Lake B.A. Steinhagen and Rum@fRiver diversion from the
Neches River. LNVA’s water rights total 1,173,8@6-ft per year. The firm yield
analyses using the modified Neches WAM Run 3 shwat the full permitted amount is
available, and there are also unpermitted suppissciated with the Sam Rayburn/ B.A.
Steinhagen system. The LNVA currently possessesirfrastructure to divert these

water rights to its municipal, manufacturing, miiand irrigation users.

3.5.10 City of Lufkin. The City of Lufkin presently obtains groundwatesrfr the
Carrizo-Aquifer in Angelina County. Supplies fdret City of Lufkin are based on its

present well field pumping capacity.
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The City has recently purchased additional growatdwrights in the Carrizo-
Wilcox Aquifer and the surface water rights in LaKarth that were held by Abitibi
Bowater. The City is currently evaluating the istracture improvements needed to
utilize these sources. Lufkin also has a watertrigh28,000 ac-ft per year of water from

Lake Sam Rayburn. Currently there are no transamdacilities to use this water.

3.5.11 City of NacogdochesThe City of Nacogdoches obtains groundwater from
the Carrizo-Wilcox aquifer and Lake Nacogdochebe §roundwater supply is based on
the average annual current well field pumping cdapacThe City currently has water
rights to divert 22,000 ac-ft per year of waternfrd.ake Nacogdoches. The modified
Neches WAM Run 3 shows the current firm yield a$tlake to be 17,450 ac-ft per year,
and reducing to 15,150 ac-ft per year by 2060.

3.5.12 Panola County Freshwater Supply District Bl. 1. The Panola
County FWSD 1 owns and operates Lake Murvaul inBRRWPA. The estimated firm
yield of Lake Murvaul using the modified Sabine WARUN 3 is 22,380 ac-ft per year in
year 2000, decreasing to 18,850 ac-ft per yeaOpQ 2

3.5.13 City of Port Arthur. The City of Port Arthur receives raw water supply
from the LNVA. Treated water is supplied to indigdtusers in addition to its citizens.

It is assumed that LNVA will provide for 100% ofetlCity’s demands. The projected
supply from LNVA is 15,846 ac-ft per year in 2018¢reasing to 18,747 ac-ft per year
by 2060.

3.5.14 Sabine River Authority. The SRA owns and operates Lake Tawakoni,
Lake Fork, and the Toledo Bend Reservoir. In aoiditthe SRA maintains run-of-the-
river rights from the Sabine in Newton and Orangei@ly. The SRA provides water to
municipal and industrial customers in Region C Region D from Lake Fork and Lake
Tawakoni, located outside of the ETRWPA. Watetha ETRWPA is provided from
Toledo Bend Reservoir and diversions from the SalRiver through the SRA Canal
System. SRA holds water rights of 238,100 ac-ftysar from Lake Tawakoni, 188,660
ac-ft per year from Lake Fork, 750,000 ac-ft pearyfom Toledo Bend Reservoir and
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147,100 ac-ft per year from the Sabine River. Télmble supply from SRA’s Lower
basin sources (Toledo Bend Reservoir and Canak®ysts approximately 1.3 million

ac-ft per year.

3.5.15 City of Tyler. The City of Tyler receives raw water supply frorake Tyler
and Tyler East with a firm yield of 30,950 ac-frpear. Supply from these reservoirs is
limited to 23,541 ac-ft per year by the water tneant plant capacity. The City also has a
contract with the Upper Neches River Municipal Wakeithority for 60 MGD from
Lake Palestine. The City of Tyler has construce80 MGD treatment facility at the
lake and currently can use 16,815 ac-ft per yeanftake Palestine. The City possesses
water rights to Lake Bellwood; however, the raw evdtom this source is used directly
by industry or for irrigation. Water is not tredtby the City from this source. The City
also obtains water from the Carrizo-Wilcox aquiféihe estimated reliable supply from
groundwater is 4,340 ac-ft per year, which was cedurom its production capacity due
to limited aquifer availability. Collectively, th@ity has a total of 44,696 ac-ft per year of

treated water and an additional 950 ac-ft per géaaw water from Lake Bellwood.

3.5.16 Upper Neches River Municipal Water Authoriy. The UNRMWA
maintains a total water right of 238,110 ac-ft pear for diversions from Lake Palestine
and a downstream location at Rocky Point Dam. ON&MWA operates these rights as
a system. Available supply using the modified Nech¢AM Run 3 is estimated at
209,500 ac-ft per year in year 2000, decreasii®®250 ac-ft per year by 2060.

3.6 Summary of Current Water Supply in East Texas

Regional Water Planning Area

The projected overall reliable fresh water suppltie ETRWPA from current
sources will be about 3 million ac-ft per year i@68. (This figure does not consider
supply limitations due to the capacities of curreaw water transmission facilities and
wells nor does it include brackish water source&pproximately 85% of the supply is
associated with in-region reservoirs and run-ofileer diversions. Nearly 15% of the

supply is from groundwater. Very little supplyasrrently obtained from reuse.
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There are some sources of supply that will nottdezed fully during the period
covered by this plan. Others are fully utilizedlday, including groundwater from the

Carrizo-Wilcox aquifer in Smith County and sevesadaller reservoirs.

3-35 Chapter 3



2011 Water Plan
East Texas Region

This page intentionally left blank

3-36 Chapter 3



2011 Water Plan
East Texas Region

Chapter 4A

Comparison of Water Demands with Water

Supplies to Determine Needs

This report describes the comparison of estimated current water supply for
drought of record conditions (from Chapter 3) and projected water demand (from Chapter
2). From this comparison, water shortages or surpluses under drought of record

conditions have been estimated.

As discussed in Chapter 3, allocations of existing supplies were based on the most
restrictive of current water rights, contracts, water treatment capacities, available yields
for surface water, and production capacities for groundwater. The allocation process did
not directly address water quality issues, which may impact the desirability or continued

use of some water sources.

The comparison of current water supply and projected water demand in the
ETRWPA is evaluated on a regional basis, by county, by WUG and by WWP. Section
4A.1 presents a regional comparison of current supply and projected demand. Section
4A.2 presents a county-by-county comparison of current supply and projected demand.
Section 4A.3 presents the comparison of current supply and projected demand for each
WUG. Section 4A.4 discusses shortages for the WWPs in the region. Analysis of
demands related to future potential users or to demands on supplies located in the
ETRWPA, to meet water management strategies outside the region are not discussed in
this section of the report. The discussion of these items is included in Chapter 4C,
specifically for the LNVA, UNRMWA, and SRA.
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4A.1 Regional Comparison of Supply and Demand

Table 4A.1 and Figure 4A.1 summarize the comparison of total currently
available water supply and total projected water demand for the ETRWPA. The region
as a whole has a currently available surplus of 169,352 acre-feet per year (ac-ft per year)
in 2010, changing to a shortage of nearly 3,000 ac-ft per year by 2050, and increasing to a
shortage of 55,867 by 2060. The actual total shortages of individual WUGs are greater,
totaling 182,145 ac-ft per year by 2060. The individual shortages by water user are

discussed in Section 4A.3.

As shown on Figure 4A.1, the region has supplies available to meet these needs.
Unconnected water supplies are identified by comparing the supplies available to each
city and category to the current regional water supply sources. Excluding unpermitted
reservoir yields and brackish water, the difference between the total supply reported in
Chapter 3 and the supply available to WUGs is between 2.1 and 1.5 million ac-ft per year
in each decade of the planning period (Figure 4A.1). Additional infrastructure and/or

contracts are needed to utilize these sources.

Table 4A.1 Summary of Supply and Demand for the ETRWPA (ac-ft per year)

2010 2020 2030 2040 2050 2060

Demands 730,912 | 1,083,549 | 1,277,416 | 1,340,598 | 1,411,268 | 1,490,596
53;3.'%2” 900,264 | 1,177,716 | 1,360,070 | 1,387,636 | 1,408,409 | 1,434,729
Difference 169,352 | 94,167 | 82,654 | 47,038| -2,859 | -55,867
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Figure 4A.1 Comparison of Regional Water Supplies to Demands
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Table 4A.2 summarizes regional surpluses and shortages by category of water use. Figure
4A.2 summarizes regional surpluses and shortages by categoy of water use in 2060. On a
regional basis, sufficient supplies exist for municipal and irrigation water uses. Regional
shortages are identified for manufacturing, steam-electric power, mining and livestock.
Most of the manufacturing shortages are the result of considerable growth in demands
and supplies that are limited to existing contract amounts. The steam-electric power
shortages are for projected growth that currently does not have an identified source or
infrastructure.  Mining shortages are largely associated with new mining demands
associated with natural gas development and mining demands in Hardin County that are
no longer substantiated based on current use. Livestock water use is also expected to
grow in some counties, which will require the development of additional resources and/or
infrastructure. Even though the municipal water use shows a net surplus in every decade
of the planning period, there are individual cities that are projected to have shortages

during the planning period.
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Table 4A.2 Summary of Projected Surpluses or Shortages by Water Use Type
(ac-ft per year)

Water Use Type 2010 | 2020| 2030| 2040 2050| 2060
Municipal 68710 | 58979 | 51,784 | 44944 | 33189 | 17,291
Manufacturing 3,721 | -11,014 | -19,925 | -29,031 | -36,815 | -45,647
gge\;rer; Electric 35136 | 3.158 | -10,065 | -26,187 | -52,560 | -76,515
Mining 13351 | -28677| -8522| -9.385| -10,238 | -10,935
Irrigation 72533 | 72.135| 71,769 | 71,376 | 70,943 | 70467
Livestock 2604 | -414| -2388| -4679| -7.378]| -10528

Figure 4A.2 Distribution of Regional Shortages by Water Use in 2060

Municipal .
Livestock 11% Manufacturing
7% 26%
Irrigation
2%

Steam Electric

Power
48%

4A.2 Comparison of Supply and Demand by County

Table 4A.3 shows the projected surpluses and shortages by county for each
decade of the planning period. In general, some shortages exist throughout the region.
Twelve counties are identified with shortages over the planning horizon, with Anderson,
Jefferson, Orange and Rusk Counties having the largest projected shortages by 2060.
Table 4A.4 shows the projected surpluses or shortages as a percentage of demand.
Anderson and Angelina Counties are expected to have the largest percent shortages (52
and 56 percent) in 2060, and Tyler County is expected to have the largest percentage
surplus (48 percent) in 2060.
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Table 4A.3 Comparison of Supply and Demand by County (ac-ft per year)

County 2010 2020 2030 2040 2050 2060
Anderson 4230 | -7,508| -9,688| -12,284| -15428| -19,218
Angelina 6,080 | -18,070 | -18,362 | -23,058| -28,317 | -34,632
Cherokee 4788 3,373 4595 4393 4,065 3,532
Hardin 5080 | -6417| -7,120| -7,830| -8,645| -9,434
Henderson (P) | 2,818 876 387 -89 700 | -1,455
Houston 2,012 1,536 973 370 339 | -1,154
Jasper 2,932 2,728 2,670 2,762 2,808 2,808
Jefferson 71,958 | 58255 55789| 52,733| 49,251 | 44,206
Nacogdoches 9,720 5,385 9,013 5305| -6,827| -12,638
Newton 10,895 2,551 96| -2,930| -6,615| -11,096
Orange 19,110 | 13,537 6,890 141 -6,391| -13,947
Panola 4,321 4,028 3,849 3,686 3,512 3,252
Polk (P) 290 75 -374 2602 773 2959
Rusk 26,188 | 23,243 | 18482 | 12,802 5672| -3,305
Sabine 1,369 1,226 1,103 971 814 637
San Augustine | -1,419| -7,004 -104 -224 -380 -549
Shelby 1,059 | -1,182| -1,072| -2.621| -4504| -6,827
Smith (P) 17,874 | 15669 | 13,707 | 11,744 8,163 3,167
Trinity (P) 128 94 90 73 50 25
Tyler 2,249 1,922 1,729 1,696 1,725 1,720

Note: The sum of needs by county shown in Table 4A.3 is based on total supplies to the
county less the total county demands. The sum of the individual needs of water user
groups within a county will differ. These needs are shown in Table 4A.5.
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Table 4A.4 Surplus or Shortage as Percent of Demand by County (ac-ft per year)

County 2010 2020 2030 2040 2050 2060
Anderson 32% -30% -35% -41% -47% -52%
Angelina -19% -41% -41% -47% -52% -57%
Cherokee 34% 23% 33% 30% 26% 21%
Hardin -26% -31% -33% -35% -38% -40%
Henderson (P) 42% 12% 5% -1% -9% -17%
Houston 24% 18% 11% 4% -3% -10%
Jasper 4% 4% 4% 4% 4% 4%
Jefferson 21% 9% 7% 6% 6% 5%
Nacogdoches 41% 17% 32% 17% -19% -30%
Newton 121% 15% 0% -13% -25% -36%
Orange 24% 16% 8% 0% -6% -12%
Panola 35% 31% 29% 27% 25% 22%
Polk (P) 12% -3% -12% -19% -23% -27%
Rusk 76% 62% 44% 27% 10% -5%
Sabine 50% 43% 37% 31% 25% 18%
San Augustine | -33% -70% -3% -1% -11% -16%
Shelby 10% -9% -9% -19% -28% -37%
Smith (P) 43% 36% 30% 25% 16% 6%
Trinity (P) 14% 10% 10% 8% 5% 3%
Tyler 73% 56% 48% 47% 48% 48%

4A.3 Comparison of Supply and Demand by Water User
Group

The comparison of supply versus demands by user group for entities with
shortages is presented in Table 4A.5. There are 68 WUGs with identified shortages that
cannot be met by existing infrastructure and supply. These shortages total nearly 179,300

acre-feet per year by 2060.

Of the entities with shortages greater than 5,000 ac-ft per year, five are steam-
electric power uses (Anderson, Jefferson, Nacogdoches, Newton and Rusk), one
municipal user (Lufkin), manufacturing in Angelina and Orange County, mining in

Hardin County and livestock in Shelby County.
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Table 4A.5 Water User Groups with Projected Shortage (ac-ft per year)

Water User Group 2010 2020 2030 2040 2050 2060
Anderson County -18 -11,328 -13,269 -15,653 -18,556 -22,158
County-Other 0 0 0 -10 -31 -132
Frankston 0 0 -6 -24 -40 -54
Mining -18 -22 -45 -70 -95 -119
Steam Electric 0 -11,306 -13,218 -15,549 -18,390 -21,853
Angelina -9,383 -20,806 -20,557 -24,836 -29,598 -35,451
County-Other 0 0 -20 -135 -349 -661
Diboll -32 -187 -374 -618 -965 -1,441
Four Way WSC 0 0 0 0 0 -225
Hudson 0 0 -123 -360 -710 -1,174
Hudson WSC 0 0 0 -104 -367 -735
Livestock 0 0 0 -17 -52 -89
Lufkin -3,244 -5,117 -6,057 -7,116 -8,416 -9,965
Manufacturing -3,117 -10,513 -12,983 -15,486 -17,739 -20,161
Mining -1,990 -3,989 0 0 0 0
Steam Electric -1,000 -1,000 -1,000 -1,000 -1,000 -1,000
Cherokee -490 -1,494 -40 -118 -233 -379
Mining -490 -1,494 0 0 0 -2
New Summerfield 0 0 -40 -76 -117 -165
Rusk 0 0 0 -42 -116 -212
Hardin -8,955 -9,931 -10,540 -11,148 -11,790 -12,317
County-Other -154 -263 -284 -305 -358 -431
Irrigation -1,002 -1,002 -1,002 -1,002 -1,002 -1,002
Manufacturing -27 -46 -63 -81 -97 -114
Mining -7,772 -8,620 -9,191 -9,760 -10,333 -10,770
Henderson -75 -297 -636 -955 -1,361 -1,847
Athens 0 -52 -70 -88 -117 -155
Brownsboro 0 0 0 0 0 -4
County-Other -75 -216 -348 -479 -683 -964
Livestock 0 -29 -218 -388 -561 =724
Houston -642 -883 -1,396 -1,953 -2,567 -3,239
Irrigation -567 -667 -986 -1,334 -1,720 -2,146
Livestock -72 -211 -403 -610 -835 -1,078
Manufacturing -3 -5 -7 -9 -12 -15
Jasper -374 -470 -488 -430 -403 -403
County-Other -374 -470 -488 -430 -403 -403
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Table 4A.5 Water User Groups with Projected Shortage (ac-ft per year)(cont’d)

Water User Group 2010 2020 2030 2040 2050 2060
Jefferson 0 -13,426 -15,696 -18,464 -21,843 -25,960
Mining 0 0 0 0 -5 -9
Steam Electric 0 -13,426 -15,696 -18,464 -21,838 -25,951
Power
Nacogdoches -5,083 -7,183 -1,621 -3,476 -12,807 -15,905
D&M WSC 0 0 -21 -70 -182 -310
Lilly Grove SUD 0 0 0 0 -221 -463
Livestock 0 0 -242 -559 -926 -1,347
Mining -2,495 -6,993 0 0 0 0
Steam Electric -2,588 -190 -1,358 -2,783 -11,241 -13,358
Power
Swift WSC 0 0 0 -64 -237 -427
Newton -149 -264 -2,713 -5,734 -9,382 -13,805
Manufacturing -149 -264 -370 -477 -574 -667
Steam Electric 0 0 -2,343 -5,257 -8,808 -13,138
Power
Orange -132 -5,136 -10,989 -16,789 -22,021 -27,894
County-Other -132 -93 -53 -7 0 -6
Manufacturing 0
-5,006 -10,855 -16,686 -21,863 -27,686
Mauriceville SUD 0 -37 -81 -96 -158 -202
Panola -96 -116 -132 -147 -161 -187
Manufacturing -96 -116 -132 -147 -161 -187
Polk -208 -481 -742 -950 -1,110 -1,277
County-Other -208 -417 -578 -681 -745 -828
Manufacturing 0 -64 -164 -269 -365 -449
Rusk 0 0 0 -30 -1,561 -10,000
Mining 0 0 0 -30 -60 -88
Steam Electric 0 0 0 0 -1,501 -9,912
Power
Sabine -40 -92 -147 -210 -283 -367
County-Other -3 -12 -18 -24 -31 -43
Livestock -37 -80 -129 -186 -252 -324
San Augustine -1,691 -7,269 -360 -465 -588 -723
Irrigation -100 -100 -100 -100 -100 -100
Livestock -91 -169 -260 -365 -487 -621
Manufacturing 0 0 0 0 -1 -2
Mining -1,500 -7,000 0 0 0 0
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Table 4A.5 Water User Groups with Projected Shortage (ac-ft per year) (cont’d)

Water User Group 2010 2020 2030 2040 2050 2060
Shelby -1,403 -3,397 -3,085 -4,475 -6,200 -8,317
County-Other -126 -190 -244 -253 -288 -344
Livestock -177 -1,707 -2,841 -4,222 -5,907 -7,961
Manufacturing 0 0 0 0 -5 -12
Mining -500 -1,500 0 0 0 0
Smith -117 -317 -503 -807 -1,138 -1,627
Bullard 0 -13 -42 -71 -124 -195
Community Water -37 -88 -111 -132 -171 -227
Company
Irrigation -6 -36 -68 -100 -133 -168
Jackson WSC 0 0 -38 -83 -118 -157
Lindale Rural WSC 0 0 0 0 0 -73
Manufacturing 0 0 -6 -101 -182 -295
Mining -47 -126 -159 -215 -255 -288
Whitehouse -27 -54 -79 -105 -155 -224
Trinity 0 0 0 -9 -32 -57
County-Other 0 0 0 -9 -32 -57
Tyler 0 -142 -239 -251 -232 -232
County-Other 0 -142 -239 -251 -232 -232
Total -28,856 -83,032 -83,153 | -106,900 | -141,866 | -182,145

The steam-electric power shortages are due to increases in demand above current

facilities generation capacities. Some of this demand is predicated on power facilities
that are not going forward at this time, but have the potential for development in the
future. The manufacturing shortages in Angelina and Orange Counties and livestock
shortages in Shelby County are also due to increased demands above current facilities’
supplies. The city of Lufkin shows a deficit beginning in 2010, which is due to the
production capacities of their existing groundwater wells. The City has purchased
additional groundwater rights and is also planning on developing surface water supplies
from their water rights in Lake Kurth and Sam Rayburn Reservoir. These supplies will

also be used to meet the manufacturing shortages in Angelina County.
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In addition to these shortages, there are several near-term mining shortages
associated with renewed interest in natural gas exploration in the Haynesville/ Bossier

Shale in East Texas.

4A.4 Comparison of Supply and Demand by Wholesale Water

Provider

The comparison of supply versus demands for each WWP is presented in
Appendix 4A-A. Of these providers, five were identified with projected shortages in the
ETRWPA over the planning cycle. The SRA will need to implement strategies to meet
demands outside the region. The WWPs with shortages are shown in Table 4A.6 and

discussed below.

In addition to these providers, there are several WWPs that are planning WMSs to
increase the reliability of their supplies and to meet the needs of potential future

customers. These providers and the recommended strategies are discussed in Chapter 4C.

Table 4A.6 Wholesale Water Providers with Projected Shortages for
Current Customers (ac-ft per year)

Water Provider | 2010 | 2020 | 2030 | 2040 | 2050 | 2060
ANRA 53870 | -53,870| -53870| -53870| -53,870| -53:870
Athens MWA o| -2984| -3602| -4303| -5219| -6351
Diouston County 194 | 18| 238|257 217|301
Lufkin 8294 | -16918| -19.664| -22,694| -26189| -30,162
UNRMWA 2677| -4708| 6740 8,773 -10,808| -12,843

Note: The shortages shown above are for current customers only. Potential future customers may
place additional demands on these providers.
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4A.4.1 Angelina and Neches River Authority. ANRA is projected to have a
shortage of 53,870 ac-ft per year. ANRA has contractual demands for water from Lake
Columbia that are estimated to begin by 2020 (assuming that Lake Columbia is
completed by 2020). ANRA has no currently available water supply to meet these
contractual demands. The potential management strategy to meet this shortage is the

construction of Lake Columbia.

4A.4.2 Athens Municipal Water Authority. The maximum projected shortage
for Athens MWA is 6,351 ac-ft per year. Most of this shortage is associated with
operational constraints of Lake Athens for the Athens Fish Hatchery. Several water
management strategies are being considered for Athens MWA to meet this need,
including reuse from return flows from the Athens Fish Hatchery, obtaining water from
Forest Grove Reservoir and developing groundwater supplies from the Carrizo-Wilcox

aquifer.

4A.4.3 City of Lufkin. The City of Lufkin is projected to have a water shortage

under drought of record conditions of 8,294 ac-ft per year beginning in Year 2010,
growing to 30,162 ac-ft per year for Year 2060. Much of the projected shortages are
associated with increased demands for manufacturing needs and local growth. The City

currently has a three-part plan to address these needs.

4A.4.4 Houston County Water Control and Improvement District

No. 1. Houston County WCID 1 has contractual demands that exceed its permitted
supply from Houston County Lake. Houston County WCID 1 is currently seeking a

permit amendment to increase the permitted diversions from this source.

4A.4.5 Upper Neches River Municipal Water Authority. The UNRMWA

has contractual demands that exceed the reliable supply from its Lake Palestine system.
The long-term strategy to meet these demands and other potential future demands is to

develop additional supplies in the Neches River basin.
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4A.5 Socioeconomic Impacts of Not Meeting Needs

Administrative Rules in 31 TAC 8357.7 require regional planning groups to
evaluate socioeconomic impacts of not meeting water needs as part of the regional
planning process. Rules direct the TWDB to provide technical assistance upon request
for water supply and demand analysis, including methods to evaluate the social and
economic impacts of not meeting needs. The ETRWPG convened February 17, 2010,
and directed Chairman Kelley Holcomb to write an official request for technical
assistance from the TWDB. The official request was sent to the TWDB February 26,

2010, and is provided as correspondence in Appendix 2-A.

The TWDB prepared a report entitled Socioeconomic Impacts of Projected Water
Shortages for the East Texas Regional Water Planning Area (Region I). The report
assessed the economic impacts of not meeting water demands for agricultural, municipal,
and industrial users, and assessed the social impacts of water shortages. The TWDB
implemented a methodology consistent between all planning regions. The report is
presented in Appendix 4A-B.

Economic impact was primarily gauged by change in gross state product, which is
income plus state and local business taxes. The following is a summary of economic

impacts of not meeting water demands in the ETRWPA.

e Agricultural Shortages Impacts — Irrigation

— Shortages in Hardin, Houston, San Augustine, and Smith Counties.

— Shortages amount to a reduction in gross state product of less than $1
million per year for each decade throughout planning horizon.

e Agricultural Shortages Impacts — Livestock

— Shortages in Angelina, Henderson, Houston, Nacogdoches, Sabine, San
Augustine, & Shelby Counties.

— Shortages amount to a reduction in gross state product of $14 million per
year in 2010, and $551 million in 2060.

e Municipal Shortages Impacts:
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— Estimated economic value of domestic water shortages total $19 million in

2010 and $157 million in 2060.

— Shortages would reduce gross state product by $34 million in 2020, and
$162 million in 2060.

e Manufacturing Shortages Impacts:
— Shortages expected in Angelina, Henderson, Nacogdoches, Sabine, San
Augustine, and Shelby Counties.

— Reduction in gross state product by an estimated $41 million in 2010 and
$1.2 billion in 2060.

e Mining Shortages Impacts:

— Shortages in Angelina, Jefferson, Nacogdoches, Newton, San Augustine,
& Rusk Counties

— Reduction in gross state product by an estimated $1.2 billion in 2010, and
$900 million in 2060.

e Steam-Electric Shortages Impacts:

— Shortages in Anderson, Angelina, Jefferson, Nacogdoches, Newton, and
Rusk Counties

— Reduction in gross state product by an estimated $119 million in 2020,
and $3.7 billion in 2060.

The TWDB also analyzed the social impacts of water shortages. Examples of
social effects associated with drought or water shortages include changes in population
and consequently school enrollment, loss of jobs, conflicts between water users, health-
related low-flow problems, public safety issues, and loss of aesthetic property values.
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Chapter 4B

Typesof Water Management Strategies

This section provides a review of the types of watenagement strategies
considered for the ETRWPA. Included is a summdrthe application of each strategy
to meet the needs during the planning period. @nafC provides a summary of the
strategies considered for each WUG on a countysbasil provides the costs for the
strategies. WMSs considered include water consiervaand drought management,
wastewater reuse, expanded use of existing suppies supply development and
interbasin transfers. WMSs to meet potential itdemands, not presently approved by
the TWDB, or those that require supply strategighiovthe ETRWPA to meet demands
in other regions are not included. Details of ¢éhatrategies are included under the
discussion for wholesale water providers in Chagt€r specifically for the LNVA,
UNRMWA, and SRA.

The ETRWPG evaluated WMSs available to meet theadésin the ETRWPA.

The strategies considered include the following:

* Water conservation and drought management
* Wastewater reuse
* Expanded use of existing supplies

— System operation,

— Conjunctive use of groundwater and surface water,
— Reallocation of reservoir storage

— Voluntary redistribution of water resources

— Voluntary subordination of water rights

— Yield enhancement

— Water quality improvements
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* New supply development
— Surface water resources
— Groundwater resources
— Brush control
— Precipitation enhancement
— Desalination
— Water right cancellation
— Aquifer storage and recovery

* Interbasin transfers

The screening criteria developed by the ETRWPGasided in Appendix 4B-A.
4B.1 Water Conservation and Drought M anagement

Water conservation is defined as methods and pesctihat either reduce the
demand for water supply or increase the efficieoicthe supply or use so that available
supply is conserved and made available for futwe Water conservation is typically a
non-capital intensive alternative, although costs imdividual customers can be
significant (e.g., purchase costs for water-effitiappliances). All water supply entities
and some major water right holders are requiredrdgulations to have a Drought
Contingency and Water Conservation Plan. Thesasplaust detail the entity’'s
procedures for reducing water demand at times whendemand threatens the total

capacity of the water supply delivery system or mbeerall supplies are low.

If strong conservation measures are taken eary dnought and assumed in the
planning stages, there is little or no flexibiligmaining, should the drought exceed the
conservation assumed during planning. The abibtyadopt measures more stringent

than planned could be limited in times of emergency

4B.1.1 Regional Considerations. The water demand projections developed in

Chapter 2 assume that approved conservation plEngaplace and effective for all
entities. The savings in water, associated witlucgon in per capita usage attributed to
the conservation measures, is estimated to be @@6&0t per year in 2060. Each entity

4B-2 Chapter 4B



2011 Water Plan
East Texas Region

has varying amounts of additional demand reductimiuded in the future demand
projections described in Chapter 2. The assumduct®ns tended to increase for future
projections. Conservation activities that wereuassd to be in place for the projections
included:

» Water-efficient plumbing fixtures consistent witfetState Water Efficient
Plumbing Act of 1991,

* More thorough use of leak detection processes;
* More widespread use of water efficient appliances;

Water conservation actions implemented as strategeuld result in savings
above that assumed for the TWDB projections. Thra§ Water Development Board
Report 362, published by the Water Conservationldmpntation Task Force in
November 2004, provides a review of best managepraatices for water conservation
for municipal, industrial and agricultural watereus. Water conservation strategies,
using the guidelines in TWDB Report 362, were eawd for water users that

demonstrated needs in the planning period andmedbtlowing conditions:
* Municipal users with current per capita water ussater than 140 gpcd,

* Municipal users that have industrial, commerciald amstitutional

customers that account for more than 20% of thésdibtal water use,

* Manufacturing users located in counties where nwstufing use is
greater than 1,000 ac-ft per year or with an idietiie industry with water

use greater than 500 ac-ft per year.

Water conservation strategies for other usergyétion, steam-electric, livestock
and mining) were not developed. These users campetween 25% to 33% of the total
water demand in the ETRWPA during the planning queri Water conservation has
recently begun to be utilized in irrigation of riteone area of the ETRWPA. The water

conservation efforts were driven by economic reaspm., billing of water used from
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metered flow as opposed to acreage farmed). iHaadial incentive has led to four
conservation measures being implemented; irrigaareduling, field maintenance, land
leveling and tailwater recovery. Metering begar2@®4, however, it was not until 2005
that billing on the amount metered was implement&imparison of the two years
indicated average water consumption to be reduaed B.79 ac-ft per acre farmed to
2.84 ac-ft per acre farmed. The demand for stdlagtre use is projected to grow from
4% to 12% of the demand during the 50-year peridde projections for steam-electric
use were provided by the TWDB. Most of the demanlll be consumed by new
projects, which include conservation in the pragdctvater use. Livestock and mining
comprise a total of 4% to 5% of the demand. Thst @ water in these industries
comprises a small percentage of the overall busigest and it is not expected these

industries will see an economic benefit to watarsswvation

4B.1.2 Selected Water Conservation Strategies. The following are selected

water conservation strategies for municipal andufeturing users.

Municipal Water Conservation Strategies. Water conservation strategies were
evaluated for those municipal users showing a wieethg the planning period and have
a per capita water use greater than 140 gpcd.ti&ntvith this type of use customarily
have larger commercial and industrial users inti@ato the general population. Water
conservation practices evaluated included publiad aschool education, water
conservation pricing, and passive implementationneftv water conserving clothes
washing machines. Public and school education dvawolve providing formal and

indirect means of information on how to conservaena Water conservation pricing
requires an increasing rate structure with increpsise. The effectiveness of this
measure is, in part, determined by whether watersexvation pricing is currently

implemented. The passive implementation of newewabnserving clothes washing

machines is the natural replacement of clothes arashith time.

Education costs were applied to all of the entitieseting the above criteria.
Assumptions made in evaluating the efficiency a$ theasure included restrictions that

the annual budget spent on education would bedahtid approximately $1.00 per capita
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or per 1,000 gallons water conserved, whichever mast restrictive. The total budget
available will be an indication as to the effectiees of the program. Table 4B.1

indicated efficiencies assigned to various randewailable budget.

Table4B.1 Water Conservation Efficiencies

Budget Efficiency of
L ow High Conservation
( m?rfi’ri%?n) $9,999 1.5%
$10,000 $19,999 2.0%
$20,000 $29,999 2.5%
$30,000 $40,000 3.0%
(maximum)

Water conservation pricing will be most effective areas where groundwater
resources are becoming less available and recugbsxpenditures in capital projects to
supply water. Only those entities meeting the aboteria and located in counties that
are reaching the limits of groundwater were considdor this strategy. Where the
recommended strategies were less than $1.00 p@d fdlons the efficiency achieved is
assumed to be 1.0%. A 2.0% efficiency is assumedrevthe recommended strategy

exceeds $1.00 per 1,000 gallons.

Implementation of the passive clothes washer gfyateas limited to areas where
the recommended strategy exceeds $1.00 per 1,0@hga The assumptions made in
this strategy include a replacement rate of 7.7%ypar with a total saving of 5.6 gpcd
where installed. Details of municipal conservatgirategies are provided in Appendix
B. The total savings in water during the plannpegiod for the selected entities is
provided in Table 4B.2.
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Amount Conserved

(ac-ft per year)

Sy (Semi, 2010] 2020] 2030 2040| 2050 2060
Frankston (Anderson) 6 7 8 9
Diboll (Angelina) 11 20 26 34 53 72
Lufkin (Angelina) 50 117 189 249 319 408
New Summerfield (Cherokee) 10 18 21 23 26
Rusk (Cherokee) 51 66 76
'(J;“rzﬁ]r)m”/ Lumberton MUD 76| 116| 146| 167| 190| 215
Athens(Henderson) 1 6 12 17 22 30
County-Other (Henderson) 31 57 74 92 108 129
Kirbyville (Jasper) 3 4 5 6 7 7
Appleby WSC (Nacogdoches) 22 39 62
Nacogdoches (Nacogdoches) 229 425 514 654 787
Center (Shelby) 15 34 47 60 67 75
Bullard (Smith) 3 4 5 6 8
Lindale Rural WSC (Smith) 5 7 9 12
Tyler (Smith) 301 526 772| 1,036| 1,234| 1,344
TOTAL 488 | 1,122 | 1,729 | 2,288 | 2,805| 3,260

Water conservation strategies for municipal udeas have industrial, commercial

and institutional customers that account for mbent20% of the city’s total water use

were not considered individually. The water comaBon strategies for this group are

evaluated under conservation strategies considerede manufacturing user group.

Manufacturing Water Conservation Strategies. The criteria for evaluating water

conservation measures in manufacturing uses watetino counties showing a need in

this sector during the planning period with usesager than 1,000 ac-ft per year or with

an identifiable industry with water use greaterntft#0 ac-ft per year.

The counties

meeting these criteria include Angelina, Nacogdecidewton, Orange and Polk. The
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distribution, by the general category of manufdomiuse, on a county basis is provided
in Table 4B.3.

Table4B.3 Manufacturing Water Conservation

Manufacturing Type
County Timber/Paper Food Manufacturing | Petrochemical
Angelina 90% 7% 3%
Nacogdoches 7% 81% 12%
Newton 100%
Orange 40% 2% 58%
Polk 100%

There are readily available supplies of water toetmmanufacturing needs in
Newton, Orange and Polk counties. Development aewwvmanagement strategies for
Angelina and Nacogdoches will require more intepsaning. The timber and paper
industries in Angelina County, for the most panpyide their own ground or surface
water. Any conservation measures will more thdtelyi be based on economic
justification to expand plant capacity and will raftect water availability to the region as
a whole. The remaining industries, food and mactufang facilities in Angelina and
Nacogdoches Counties, should be considered forwateservation. The majority of the
water in these sectors is supplied by municipabbers that face the needs for major
WMSs.

TWDB Report 362 lists fourteen best managementtigexcfor industrial users.
Application of each of the practices to the food amanufacturing industries in Angelina
and Nacogdoches Counties is not practical at thie.t However, the industrial water
audit practice is a feasible alternative to consideimplementation. The TWDB Report
362 determined that an audit should result in gviof 10 to 35 percent if an audit has
not been performed. Table 4B.4 indicates the erpesavings of implementation of this

water conservation strategy is based on a saving8 percent.
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Table4B.4 Manufacturing Water Conservation Savings (ac-ft per year)

County

Demand or Savings
2010 | 2020| 2030] 2040| 2050| 2060

Angelina

Total Demand

30,266 34,359| 37,982| 41,642| 44,887| 48,356

Food & Manufacturing Demand 3,066 7,159| 10,782| 14,442| 17,687| 21,156

Water Conservation Savings 307 716| 1,088 1,444| 1,769| 2,116

Nacogdoches

Total Demand

2,288 2,553| 2,786 3,016| 3,214 3,468

Food & Manufacturing Demand 2,118 2,383| 2,616| 2,846| 3,044 3,298

Water Conservation Savings 212 239 262 285 304 330

Water Conservation Environmental Issues. No substantial environmental impacts are

anticipated, as water conservation is typicallyoa-oapital intensive alternative that is

not associated with direct physical impacts tortheiral environment. A summary of the

few environmental issues that might arise for #tisrnative are presented in Table 4B.5.

Table4B.5 Potential Environmental |ssues Associated with Water Conservation

Environmental |ssue

Evaluation Result

Implementation Measures

Voluntary reduction, wataring, city drought contingency plans

Environmental Water
Needs/Instream Flows

No substantial impact identified, assuming reldyivew reduction in
diversions and return flows: substantial reduction®unicipal and
industrial diversions from water conservation worgdult in possibly
low to moderate positive impacts as more stream fould be
available for environmental water needs and instréaws.

Bays and Estuaries

No substantial impact identified, assuming reldyivew reduction in
diversions and return flows.

Fish and Wildlife Habitat

No substantial impact identified, assuming reldyivew reductions in
diversions and return flows; possible low to motkegositive impact
to aquatic and riparian habitats with substanédlrctions as more
stream flow would be available to these habitats.
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Table4B.5 Potential Environmental | ssues Associated
With Water Conservation (Cont.)

Environmental |ssue Evaluation Result

Cultural Resources No substantial impact anticgbate

No substantial impact identified, assuming reldyivew reduction in
Threatened and Endangered diversions and return flows; possible low to motle@ositive impact
Species to aquatic and riparian threatened and endangeezies (where they
occur) with substantial diversion reductions.

Comments Assumes no substantial change in infidateu

Water Conservation Cost Considerations. Since water conservation plans are required
for each community, regular costs for implementng enforcing a general conservation
program were not estimated. Only the efforts ndetie enforce a more stringent
conservation plan over and above that assumeaiprtijections were studied. The only

strategy that created a direct cost on the erttisghool and public education.

Water Conservation Implementation Issues. Water conservation as a water supply
option has been compared to the plan developmaetiar as shown in Table 4B.6.

Based on the table, it is evident that water corsg@m meets the evaluation criteria.

Table4B.6 Water Conservation Evaluation

Impact Category Comment(s)
A. Water Supply:
1. Quantity 1. Limited.
2. Reliability 2. Variable, dependent on public acceptance
3. Cost 3. Reasonable.

. Environmental Factors

1. Environmental Water Needs 1. None or low impact.
2. Habitat 2. No apparent negative impact.
3. Cultural Resources 3. None.
4. Bays and Estuaries 4. None or low impact.
C. Impact on Other State Water Resources No apparegatime impacts on state water
resources, no effect on navigation.
D. Threats to Agriculture and Natural None
Resources
E. Equitable Comparison of Strategies Option is considered to meet municipal and
Deemed Feasible industrial shortages.
Requirements for Interbasin Transfers Not applieabl

G. Third Party Social and Economic Impact
from Voluntary Redistribution

[

Not applicable
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4B.2 Wastewater Reuse

Wastewater reuse utilizes treated wastewater efflag either a replacement for a
potable water supply or involves the treatment at@water to parameters that allows it

to be returned to the water supply resource.

There are no wastewater reuse strategies defingddde TRWPA. While Athens
MWA has received a reuse permit that allows they @it Athens to discharge its
wastewater effluent to Lake Athens, the City and MWave decided not to pursue this
strategy at this time due to costs. Athens MWAUssuing entering into a contract with
the Athens Fish Hatchery to return water that isspd through its facility back to Lake
Athens. Currently, the hatchery does return thisewas part of its operations, but it is

under no contractual obligations to do so.
4B.3 Expanded Use of Existing Supplies

Expanded use of existing supplies includes additionse from existing

groundwater and local sources and voluntary redigton of water resources.

4B.3.1 Expanded Use of Groundwater. Groundwater is still a viable and cost-
effective supply of water for the ETRWPA. Approxitaly 60 percent of WUGs with a
need during the planning period are expected tdéirno® using groundwater as a source
of new supplies. The supplies established in GhiadhtSection 3.1 were used to evaluate
the ability to meet demands for the ETRWPA. Wheeeds are shown for unspecified
users such as irrigation and livestock, the expansf groundwater use was evaluated on
the same percentage usage of existing suppliesuntiés that are near capacity in
utilizing the groundwater resources are Angelindei©kee, Hardin, Nacogdoches,
Orange, Shelby and Smith. Evaluation of the expdnase of groundwater is presented

by aquifer and county in Tables 4B.7-11.
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Table4B.7 Water Management Strategies Utilizing Gulf Coast Aquifer

Projected Additional Groundwater Demand
(ac-ft per year)
Entity 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Hardin County
County-Other 154 306 306 30¢ 459 459
Manufacturing 114 114 114 114 114 114
Jasper County
County-Other 632 632 632, 632 632 632
Jefferson County
Mining 0 0 0 0 5 9
Newton County
Manufacturing 400 400 400 80( 80D 800
Orange County
County-Other 140 140 140 14( 140 140
\l\//lvasuéiceville 0 203 203 203 203 208
Polk County
County-Other 208 417 624 832 832 832
Tyler County
County-Other 0 251 251 251 251 251
Woodville 0 300 300 300 300 30p
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Table4B.8 Water Management Strategies Utilizing Carrizo-Wilcox Aquifer

Projected Additional Groundwater Demands
(ac-ft per year)
Entity 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Ander son County
County-Other 0 0 @ 100 100 100
Frankston 0 q 120 120 120 120
Mining 18 120 120 12( 120 120
Angelina County
Hudson WSC Q ( 600 600 2000 2000
Lufkin 4650 4650 465(] 4650 4650 4650
Steam Electric 1000 1000 1000 100P0 1000 1000
Cher okee County
New Summerfield Q 0 121 242 242 242
Rusk 0 0 0 0 2172 21p
Hender son County
County-Other 50 5( 50 50 50 g
Athens MWA 1,400 1,400 1,40( 1,400 1,400
Houston County
Irrigation 766 1,149 1149 1,629 1915 2208
Livestock 211 211 422 633 844 1080
Nacogdoches County
D&M WSC 0 0 310 310 31( 310
Livestock 0 0 322 644 966 1350
Swift WSC 350 350 35( 350 350 350
Rusk County
Mining | 0] 0 0| 158) 15§ 158
Sabine County
County-Other 32 37 32 64 64 64
Livestock 50 50 50 100 100 100
San Augustine County
Irrigation 100 100 10d 100 100 100
Livestock 150 150 250 30( 400 400
Shelby County
County-Other 100 200 300 30( 350 350
Livestock 1500 2500 3000 3000  35Q0 3500
Smith County
Bullard 0 100 100 100 200 200
Lindale Rural WSC 0 0 0 0 0 80

4B-12 Chapter 4B



2011 Water Plan
East Texas Region

Table 4B.9 Water Management Strategies Utilizing Queen City Aquifer

Projected Additional Groundwater Demands
(ac-ft per year)
Entity 2010 | 2020 2030| 2040| 2050 2060

Ander son County

County-Other 0 0 0 0 0 100
Hender son County

County-Other 50 50 50 100 200 500
Smith County

Irrigation 40 40 80 120 168 168
Mining 47 141 188 235 282 329

Table4B.10 Water Management Strategies Utilizing
Y egua-Jackson Aquifer

Projected Additional Groundwater Demands
(ac-ft per year)

Entity 2010 2020 2030 2040 2050 2060
Angelina County
County-Other 0 0 150 150 300 300
Diboll 600 600 600 600 600 600

Trinity County

County-Other 0 0 0 60 60 60

Expanded Use of Groundwater Environmental Issues. Consideration was given to
limiting supply availability to the amount of grogwater that could be withdrawn from
the aquifers over the planning period that will natise more than 50 feet of water level
declines, or 10% reduction in saturated thickndsighever is less.
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Table4B.11 Potential Environmental | ssues Associated With
I ncreased Use of Groundwater

Environmental |ssue Evaluation Result

_ Local impact resulting from development pf
Implementation Measures well fields, storage facilities, pump stations
and pipelines.

Environmental Water Needs/Instream N )
Potential increase in return flows to streams.

Flows

Bays and Estuaries No substantial impact identified
Fish and Wildlife Habitat No substantial impactntiged
Cultural Resources No substantial impact anticgbate
Threatened and Endangered Species No substanpatindentified.

Expanded Use of Groundwater Cost Considerations. Cost considerations are affected
by the distance from development of wells to thedhtor the water. Facilities requiring
capital investment include wells, pipelines, pungtisns and storage. Some wells may

require minor treatment.

Expanded Use of Groundwater Implementation Issues. This water supply option has
been compared to the plan development criteria,namdthe option meets each criterion

as shown in Table 4B.12.
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Table4B. 12 Comparison of Wastewater Reuse Option to Plan Development Criteria

Impact Category

Comment(s)

A. Water Supply:
1. Quantity
2. Reliability
3. Cost

Sufficient to meet needs
High reliability
Moderate

wn P

B. Environmental Factors
1. Environmental Water Needs
2. Habitat
3. Cultural Resources
4. Bays and Estuaries

1. Low impact
2. Low impact
3. Low impact
4. Negligible impact

C. Impact on Other State Water Resources

No apparent negative impacts; no effect on
navigation.

D. Threats to Agriculture and Natural
Resources

None

E. Equitable Comparison of Strategies
Deemed Feasible

Option considered to meet demands of all use
groups except Steam-Electric

F. Requirements for Interbasin Transfers

None

G. Third Party Social and Economic Impacts
from Voluntary Redistribution

None

4B.3.2 Voluntary Redistribution For the purpose of the 2011 Plan, “voluntary

redistribution” is defined as an entity in possessof water rights or water purchase

contracts freely selling, leasing, giving, or othiese providing water to another entity.

Typically, the entity providing the water has detered that it does not need the water

for the duration of the transfer. The transfewater could be for a set period of years or

a permanent transfer. Voluntary redistributioessentially a water purchase.

Voluntary redistribution has many benefits ovenestsupply options because it

can be much easier than implementing a new resegpugiect, it typically costs less than

large capital projects, and it avoids implementaigsues of new reservoir projects such

as environmental and local impacts. Most impolyamédistribution of water makes use

of existing resources and provides a more immediaece of water.

4B-15
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Entities that have the potential to meet demandsith voluntary redistribution,
either by having available supplies or currenthoying needs through voluntary
redistribution and having the ability to obtain nesupplies were identified. It is
important to remember that redistribution of wagevoluntary. No group or individual
is required to participate. Therefore, other sgads should be identified for groups
relying on redistribution where the supply woulcg# a burden on the distributor. A
discussion of entities considered as potential Igenspof voluntary redistribution is
provided below.

Voluntary Redistribution Strategies. Table 4B.13 includes a list of needs met by

voluntary redistribution.
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Water Supply (ac-ft per year)

Water Provider Entity with Need 2010 2020 2030 2040 2050 2060
City of Palestine (Lake Palestine) Steam-Electticderson County) 21,853 21,853 21,858 21,853 21,853
County-Other (Angelina County) 0 0 1,100 1,100 0,10 1,100
City of Lufkin (Lake Kurth, Sam | gqur Way WSC 0 q Q 0 ) 225
Rayburn) -
Diboll 800 800 800 80( 1,600 1,600
Manufacturing (Angelina County) 6,870 12,8p0 12,800 14,100 16,800 18,800
LNVA Mining (San Augustine) 1,00 6,500 0 0 0
Steam-Electric (Jefferson) 0 25,951 25951 25951 5259 25951
City of Athens (Neches) D 46 58 71 D5 125
Athens MWA —
Irrigation (Henderson) ( 70 83 95 108 1p1
UNRMWA County-Other (Henderson County) 0 150 200 030 400 500
Steam-Electric (Newton) D D 15,000 15,000 15,000 ,00%
Manufacturing (Orange) 5,000 15,000 20,000 25,000 0,0® 30,000
SRA Steam-Electric (Rusk) D 0 0 1500 1500
County-Other (Shelby) 150 150 150 150 150 150
Livestock (Shelby) 0 @ ( 4,000 4,000 4,000
Mining (Shelby) 250 125( 0 D D 0
City of Carthage Manufacturing (Panola) 06 116 132 147 160 187
Community Water Company 121 121 1p1 227 227 p27
City of Tyler Manufacturing (Smith) 0 @ 294 294 294 204
Whitehouse 217 d 0 D D 0
City of Center County-Other (Shelby County) 50 50 015 50 50 50
Manufacturing (Houston) )] 3P 30 30 30 30
Houston County WCID -
Steam-Electric Power (Nacogdoches) 0 340 340 340 0|34 340
Hudson WSC Hudson 0 0 125 400 80d 1,20p
*Alternative strategy
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Voluntary Redistribution Environmental Issues. No significant environmental
impacts are anticipated, as available water ressuidentified for this option are
supplied through existing reservoirs or groundwaeurces. A summary of the few

environmental issues that might arise for thisrative are presented in Table 4B.14.

Table4B.14 Potential Environmental | mpacts Associated
With Voluntary Redistribution

Environmental | ssues Evaluation Result

Implementation Measures Terms of contract addressedcase by case basis.
Potential construction of treatment and distribuitio
infrastructure.

Environmental Water No substantial impact identified.

Needs/Instream Flows

Bays and Estuaries No substantial impact identified

Fish and Wildlife Habitat Impact dependent on lamatnd size of project.

Cultural Resources Impact dependent on locationsaedof project.

Threatened and Endangeredimpact dependent on location and size of project.

Species

Voluntary Redistribution Cost Considerations. Potential costs of purchasing and

using water available from voluntary redistributiane listed below:

* Cost of raw water,
* Treatment costs;
* Conveyance costs;

» Additional costs required by water supplier.

Voluntary Redistribution Implementation Issues. This water supply option has been
compared to the plan development criteria, as showiable 4B.15.
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An issue facing redistribution is proper compersafor the entity or individual

that owns the water right or contract fo

r waterf ah entity has arranged through

contracts to have more water than they currentgdnar may need in the study period,

they should be compensated for the expense anapukeny facilities already in place.

Table4B.15 Comparison of Voluntary Redistribution Option to
Plan Development Criteria

D

I mpact Category Comment(s)
A. Water Supply:
1. Quantity 1.Significant quantity available in parts of th
2. Reliability Region
3. Cost 2.High Reliability
3.Low to moderate
B. Environmental Factors
1. Environmental Water Needs 1. No impact identified.
2. Habitat 2. Low impact in areas of construction.
3. Cultural Resources 3. Possible low impact.
4. Bays and Estuaries 4. No substantial impact
C. Impact on Other State Water Resources No appaegative impacts, no effect on
navigation.
D. Threats to Agriculture and Natural No impact identified.
Resources
E. Equitable Comparison of Strategies Deeme@onsidered to meet the needs of all user
Feasible groups.
F. Requirements for Interbasin Transfers Not appleabl
G. Third Party Social and Economic Impacts

from Voluntary Redistribution

The following issues should be

redistribution agreement:

Location of excess water sup

4B-1

considered when tiegoy a voluntary

Quantity of water to be redistributed;

ply;

Location of buyer with water need,;
Necessary water treatment and distribution faesiti
Determination of fair market value;

Consideration of how existing contracts will afftioé sale or lease;
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* Length of agreement;

» Expiration dates of agreement;

* Drought contingencies;

* Protections needed by entity providing water;
* Protections needed by entity needing water;
* Enforcement of protections, and

» Other conditions specific to buyer and seller.

4B.3.3 Expanded Local Supplies. Expansion of existing supplies involves the
development of supplies currently being used néar dource of demand, usually
groundwater or local supplies (supply ponds). WEGs that would implement this
strategy are limited to irrigation, livestock andning. The implementation of this
strategy involves the assumption that the futuredsewill be filled by the same
percentage usage of current supplies. Where gveated is being used as a current
supply, the additional usage has been included thghincrease in use of groundwater.
The analysis contained in this section is limitecdsources other than groundwater. The
WUGs that would implement this strategy are inctugeTable 4B.16.

Table4B.16 Water User Groups Utilizing Expanded L ocal Supplies

Project Supply Demand
(ac-ft per year)

Entity 2010 2020 2030 2040 2050 2060
Livestock — Sabine County 50 100 107 200 210 300
Livestock — San Augustine 0 0 0 0 0 300
County
Livestock — Shelby County 0 0 500 500 500 500

(Sabine Basin)
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Expanded Local Supplies Environmental Issues. The expansion of local supplies is
very limited in volume and geographic area. Imgpaitthis WMS on the environment

are expected to be negligible.

Expanded L ocal Supplies Cost Consideration. Costs will vary with each project. This
strategy involves development of additional stodngs for livestock and costs are

generally low.

Expanded Local Supplies Implementation Issues. Implementation issues associated

with expansion of local supplies are not anticigate

4B.4 New Reservoirs

Major water providers in the ETRWPA have performagnerous studies on
locations of reservoir sites. The ETRWPA possessasy features attractive to reservoir
construction. The process of implementing a nesemeir is a multi-decade task of
identifying, evaluating, and resolving environménimpacts associated with the
reservoir, and evaluating the economic feasibibfythe project. These studies are
beyond the scope of regional water planning. Trexgss of implementation can go
beyond the 50-year planning cycle in the currentewglanning process. The
consideration of reservoir projects in the ETRWRAbased on major water providers
located in the ETRWPA presenting information to FEERWPG that demonstrates their
ability and willingness to serve needs in the 58ryplanning cycle. For proposed
reservoirs, justification and environmental impaatslyses are the responsibility of the

sponsoring major water provider.

One new reservoir is recommended as potentialegiied for the needs in the
current planning cycle: Lake Columbia is locateedominantly in Cherokee County but
extends into the southern portion of Smith Countihe reservoir would be formed by
construction of a dam on Mud Creek approximately thiles downstream of U.S.
Highway 79 crossing. The dam is expected to impowater approximately 14 miles
upstream with an estimated surface of 10,133 acfée. firm yield for the reservoir site
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is 75,700 ac-ft with a total storage volume at rarpool elevation of 315 feet, msl or

195,500 ac-ft.

Lake Fastrill was a recommended strategy in the Z&1@te Water Plan; however,
due to the designation of the Neches River Natidviddlife Refuge the sponsors of this
project are considering alternative strategies. @ternative is the Neches River Run-of-
the-River Diversion. This strategy would include ttonstruction of several off-channel
storage reservoirs, which would be located on tabes of the Neches River in
Anderson and Cherokee Counties downstream of Lalesthe and upstream of the
Weches Dam Site. With a total storage capaciigbaiut 540,000 ac-ft, the firm yield of
the strategy is estimated at 134,500 ac-ft per. y@hathis amount, 112,100 ac-ft per year
would be provided to Dallas Water Utilities in RegiC. The evaluation of this strategy
is discussed in more detail in the 2011 Region GeWRlan.

Needs that would potentially be met by the develepinof Lake Columbia are
provided in Table 4B.17. In addition, Lake Columidaa recommended strategy for all
participants in the project. Some participantenit to replace existing groundwater
supplies with water from Lake Columbia. These useay or may not show a need in the

2011 Plan.

Table4B.17 Demands Supplied by Lake Columbia

Projected Supply Demand
(ac-ft per year)

Entity 2010 2020 2030 2040 2050 2060
Manufacturing (Angelina) 0 8,551 8,551 8,551 8,551 8,551
Mining (Angelina) 2,000 4,000 0 0 0 0
New Summerfield g 1,000 1,000 1,000 1,000 1,000
Rusk o[ 3,000 3,000 3,000 3,000 3,000
Mining (Cherokee) 500 1,500 0 0 0 0
Mining (Nacogdoches) 2,500 7,000 0 0 0 0
Steam Electric (Nacogdoches) 5,000 5,000 5,000 13,400| 13,400
Steam Electric (Rusk) 0 0 0 0 8,500
Jackson WSC 600 600 600 600 600
Whitehouse q 1,200 1,200 1,200 1,200 1,200
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Water demands that would be satisfied by the dewveémt of the Lake Fastrill
Replacement Project are indicated in Table 4B.18.

Table 4B.18 Demands Supplied by L ake Fastrill Replacement Project

Projected Supply Demand
(ac-ft per year)
Entity 2010 | 2020 | 2030 2040 2050 2060

UNRMWA 0 0 0 134,500 134,500{ 134,500

City of Dallas 112,100 112,100f 112,100

Steam-Electric

Power (Anderson 21,853 21,853 21,853

County)*
TOTAL 134,500 134,500 134,500

* Alternative Strategy

New Reservoirs Environmental Issues. Environmental impacts associated with the
development of a new reservoir can be significafivaluation of such impacts is

generally beyond the scope of water planning. ddli.19 provides a basic evaluation
of issues. Environmental impacts for off-channslergoirs may be less than on-channel

reservoirs due to flexibility in locating these ifdies.

Table4B.19 Environmental |ssues Associated with Development of New Reservoirs

Environmental |ssues Evaluation Result

Implementation Measures Dam and reservoir covelring00 acres.

Environmental Water

Needs/Instream Elows Probable moderate impact

Possible cumulative impact to limited areas of talas

Bays and Estuaries
marsh

Possible high to moderate impact to species inrgéne

Fish and Wildlife Habitat Possible moderate impact on State-listed species.

Cultural Resources Probable moderate impact.
Threatened and Endangered Possible moderate to low impact pending identiforadf
Species such species in the project area.
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New Reservoirs Cost Consideration. As with any major reservoir project, the project
costs are large. Based on comparison with othgegis of similar size, it is estimated
the proposed Lake Columbia project has an annuhtinst of $16,280,500. This figure
is an annualized estimate of cost that includes dbestruction of the dam, land
acquisition, resolution of conflicts, environmentpkermitting and mitigation, and

technical services.

Capital costs for the Neches River Run-of-the-Riggategy are estimated at
nearly $2 billion. Annualized costs are $193,300,00

New Reservoirs | mplementation Issues. This water supply option has been compared
to the plan development criteria, as shown in Tat#20. The option meets each

criterion.

Table4B.20 Comparison of Development of New Reservoirsto
Plan Development Criteria

Impact Category Comment(s)

A. Water Supply:

-

. Sufficient to meet needs

;' ggﬁ;ﬁ,ﬁ,yt 2. High reliability (Moderate reliability fof
3. Cost d river diversion)

3. Reasonable to High

B. Environmental Factors

1. Environmental Water Needs 1. Moderate impact
2. Habitat 2. High impact
3. Cultural Resources 3. High impact
4. Bays and Estuaries 4. Negligible impact

Moderate impacts on state water resources
C. Impact on Other State Water Resources (available water); moderate effect on

navigation
D. Threats to Agriculture and Natural Moderate to high impact on bottomland
Resources hardwoods and habitat in reservoir area

E. Equitable Comparison of Strategies

Deemed Eeasible Option is considered to meet shortages

F. Requirements for Interbasin Transfers Potentigrbdsin transfer to Trinity Basin

G. Third Party Social and Economic ImpactsVaries: Potential for positive economic
from New Reservoirs impacts
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Chapter 4C

Water Management Strategies for Entities with

an ldentified Need

The strategies are outlined for each WUG, by caguwith a need identified in
Chapter 4A. For each WUG with a defined shortageummary table is provided to
review the projected need and the supply delivdrgdthe strategy(ies). A second
summary table provides an evaluation of the coapifal, annual and unit) to deliver
treated water to the user for the various strasethiat were considered. Appendix 4C-A
provides a summary of the unit prices and genezatuiption of the project scope and

cost for each strategy.

Four major categories of WMS are recommended: waterservation and
drought management, wastewater reuse, expandedfumsesting supplies (voluntary
redistribution, groundwater, local supplies) ana mevelopment. Further discussion of

how the strategies were implemented in the ETRWSgravided in Chapter 4B.
4C.1 Water User Groups with Needs

Due to the level of uncertainty in the water supgllpcation and projected water
demands, WMS are only developed for WUGs with mtej@ needs that are greater than

5 ac-ft per year.

4C.1.1 Anderson County. WMS for Anderson County include expanding
groundwater resources. There is adequate aquafesictty to allow for the projected
expansions of groundwater supplies. However, dgwveent of future steam-electric
facilities will be dependent on the developmentsafface water supply from Lake

Palestine through a contract with the City of Pates
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Current supplies are from the Carrizo-Wilcox &guiQueen City

aquifer, and Sparta aquifer. The recommendedeglydbr meeting the projected need in

2060 is to increase supply from the Queen City &adrizo-Wilcox aquifers.

For

planning purposes, these strategies assume thanéwowells will be drilled in the

Queen City aquifer and one well in the Carrizo-WXaquifer. The actual number and

location of the wells will be determined by the use

Anderson County-Other 2010| 2020| 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) (ac-ft per year 0 C 0 0 131-132
Recommended Strategy ADC-1: 100
Increase Supply from Queen City
Recommended Strategy A_DC-2:_ 100 100 100
Increase Supply from Carrizo-Wilco

Unit
Yield Total Total Unit Cost
(ac-ft per | Capital | Annualized | Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
ADC-1: Increase Supply A
from Queen City 100 $212,7372 $32,110 $321 $0.99
ADC-2: Increase Supply d
from Carrizo-Wilcox 100 $262,189 $40,631 $406 $1.25

Frankston. The City of Frankston’s water supply is curreritym groundwater wells in

the Carrizo-Wilcox aquifer.

increase additional supplies from the Carrizo-Wilco

4C-2

The strategy selectedmeet the future demands is to
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Frankston 2010| 2020| 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) (ac-ft per year 0 d -G -24 -40 -54

Recommended Strategy FR-1:

Increase Supply from Carrizo-Wilco 121 121 121 121

Recommended Strategy FR-2: Wate

=

Conservation 6 ! 8 9
Yield
(ac-ft Total Total Unit Unit Cost
per Capital Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)

FR-1: Increase Supply

from Carrizo-Wilcox 120 $255,951 $42,846 $357 $1.10

FR-2: Water

Conservation 9 $ 1,910 $212 $0.65

Mining. Water for mining is supplied by the Carrizo-Wilcaguifer. The recommended
strategy is to increase supply from this aquifefhe following table displays the

projected future needs for the mining use in AndieiSounty.

Anderson County Mining 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) (ac-ft .18 Y 45 70 95 119
per year)

Recommended Strategy ADN
1: Increase Supply from 18 120 120 120 120 120
Carrizo-Wilcox
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Yield
(ac-ft Total Total Unit Unit Cost
per Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
ADN-1: Increase Supply
from Carrizo-Wilcox 120 $228,73( $28,233 $233 $0.72

Steam-Electric. Previous plans by Louisville Gas & Electric to cbost a steam-
electric power plant and contract with the CityRaflestine for water were abandoned due
to lack of funding. The current demand projectians based on a similar project being
developed in the future, with plant operation begig in 2020 and expected to require
an annual average amount of 21,853 ac-ft per ye@0B60. It is assumed that the future
facility could contract with City of Palestine tsei water from its existing 28,000 ac-ft
per year from Lake Palestine. Construction of @elme and pump station would be
required to supply the plant with water from Lakale3tine. Alternatively, water from
Lake Fastrill Replacement Project could be usedsupply some of the projected
demands for steam-electric power. The followinglgabisplays the projected future
needs for the steam-electric power use in Ande@mmty. The recommended strategy

is to obtain water from Lake Palestine.

Anderson County
Steam-Electric 2010 | 2020 2030 2040 | 2050 | 2060
Supply(+)-Demand(-) (@c-| | 11 306  -13,218| -15,549] -18,390| -21,853
ft per year)
Recommended Strategy
ADS-1: Water from Lake 21,853 21,853| 21,853| 21,853| 21,853
Palestine
Alternate Strategy ADS-1:
Water from Lake Fastrill 21,853 21,853| 21,853| 21,853| 21,853
Replacement Project
4C-4 Chapter 4C



2011 Water Plan
East Texas Region

Unit

Yield Total Total Unit Cost
(ac-ft per | Capital Annualized Cost | ($/1000

Strategy year) Cost Cost ($/ac-ft) gal)
ADS-1: Water from 21,853| $24,917,400 $7,500,600  $343| $1.05

Lake Palestine

Alt. Strategy ADS 2:
Water from Lake Fastril 21,853| $24,917,40Q $7,500,600 $343| $1.05
Replacement Project

4C.1.2 Angelina County.  Most of the WUGs in Angelina County are
currently dependent on groundwater supplies. BloghYegua aquifer and the Carrizo-
Wilcox aquifer have limited capacity for expandedvelopment. Although some
communities will continue to rely on groundwatehet proposed construction of
transmission lines and a surface water treatmamni git Lake Kurth by the City Lufkin is
expected to supply water for Lufkin, Zavalla, Hugiilon, Four Way WSC, Angelina
WSC, M&M WSC, and some manufacturing needs.

County-Other. Current supplies for County-Other water users aaumgpdwater
from the Carrizo-Wilcox and Yegua aquifers. ZaaalHuntington, Angelina WSC and
M&M WSC are expected to obtain water from the QfyLufkin as Lufkin develops
additional supplies. Other users will likely inase self-supplied groundwater from the
Yegua-Jackson aquifer. Two strategies are recordeteto meet the projected needs of
Angelina County-Other: 1) Purchase water from thty ©f Lufkin, and 2) increase

supplies from the Yegua-Jackson aquifer.
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Angelina County Other 2010 | 2020 | 2030 | 2040 2050 2060

Supply(+)-Demand(-) (ac-| ¢ 0 20| -135|  -349| -661
ft per year)

ANC-1: Voluntary

redistribution from City of 0 0 1,100 1,100 1,100| 1,100
Lufkin

ANC-2A: Increase Supply

from Yegua-Jackson 0 0 150 150 300 300

For purposes of developing costs for purchasingmfabm Lufkin, costs were estimated
at the current rates to wholesale customers. Aatoats will be determined during

contract negotiations.

Unit
Yield Total Total Unit Cost
(ac-ft per Capital Annualize Cost ($/1000
Strategy year) Cost d Cost ($/ac-ft) gal)
ANC-1: Voluntary
red|str|but|on from C|ty 1,100 $10,604,00C $1,790,000 $1,627 $499
of Lufkin®
ANC-2A: Increase
Supply from Yegua- 300 $419,717 $64,285 $214 $0.66
Jackson

WSee Section 4C.21 , Wholesale Water Providers,a@ityfkin, for costs of strategies for City of Lkif

Diboll. Current supplies are from the Yegua-Jackson aquifatal pumpage from the
Yegua-Jackson aquifer is approaching the long-tewpifer capacity in Angelina
County, but there is some available water in tharsterm. The City of Diboll is
currently planning to expand its groundwater systenncrease the supplies from the
Yegua-Jackson aquifer. The City recently signeamtract with the City of Lufkin for
632 MGY of treated water from the former Abitibi Nvéeld. At this time the City of
Diboll is pursuing both options to increase itsiaiele supplies. The recommended
strategies for the City of Diboll are to: 1) expahe City’s groundwater sources and 2)

purchase water from Lufkin and build a pipelindiboll.

4C-6 Chapter 4C



2011 Water Plan
East Texas Region

Diboll 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) (ac-ft per yea

~
|

32 -187| -374| -618| -965| -1,441

Recommended Strategy DI-1:
Purchase water from Lufkin 800| 800 800 800|1,600 1,600

DI-2: Water Conservation 11 20 26 34 53 72

Recommended Strategy DI-3A:
Increase Supply from Yegua-Jackson 600 600/ 600 600 600 600

Yield Unit
(ac-ft Total Total Unit Cost
per Capital Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
DI-1: Purchase
water from Lufkin — 800 $6,195,000 $1,144,900 $1,431 $439
Each Phase
DI-2: Water
Conservation 72 $0 $8,955 $124 $0.38
DI-3: Increase
Supply from Yegua- 600| $576,576 $140,344 $234 $0.72
Jackson

Four Way WSC. Current supplies are from the Yegua aquifer. Témommended
strategy for meeting the need projected in 2066 @btain treated surface water from the

City of Lufkin. The following table displays thegected future needs for this entity.

Four Way WSC 2010 | 2020 | 2030 | 2040 2050 2060

Supply(+)-Demand(-) 0 0 0 0 0 225
(ac-ft per year)

FW-1: Obtain water from

[=
Lufkin 0 0 0 0 0 223
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Unit
Yield Total Total Unit Cost
(ac-ft per | Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
FW-1: Obtain water 225 | $669,192  $211,421 $940| $2.88
from Lufkin®

WSee Section 4C.21 , Wholesale Water Providers, ditlyufkin, for costs of strategies for the City of
Lufkin

Hudson. The City of Hudson currently purchases water fromdsbn WSC, which

obtains water from the Carrizo-Wilcox aquifer. idtassumed that Hudson WSC will
expand its well fields and production capacity teemthe projected shortages for the City
of Hudson. The recommended strategy for meetingnéed projected in 2060 is to
purchase water from Hudson WSC. For cost purpasés,assumed that the water is
purchased at $1.25 per thousand gallons. Actudk aesl be negotiated between the

buyer and seller. The following table displays phhejected future needs for this entity

Hudson 2010 2020 | 2030 | 2040 2050 2060
Supply(+)-Demand(-) (ac-| ¢ 0 123  -360 -710| -1,174
ft per year)

HU-1A: Purchase water
from Hudson WSC 0 0 125 400 800 1,200
Yield
(ac-ft Total Total Unit Unit Cost
per Capital | Annualized Cost ($/1000

Strategy year) Cost Cost ($/ac-ft) gal)
HU-1A: Purchase water | 1 70g $0 $380,708  $317 $0.97
from Hudson WSC
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Hudson WSC. Current supplies are from the Carrizo-Wilcox aquifand current
production capacity is 3.2 MGD. To meet the prtgdmeeds of Hudson WSC and the
City of Hudson, Hudson WSC will need to developaalditional 2,000 ac-ft per year.
The recommended strategy for meeting the needqtenajan 2060 is to increase supply

from the Carrizo-Wilcox aquifer. A two-phased stigy was considered to meet the

future water demands.

Hudson WSC 2010 | 2020 | 2030 | 2040 2050 2060
Hudson WSC
Supp|y(+)_Demand(_) 0 0 0 -104 -367 -735
(ac-ft per year)
City of Hudson
Supp|y(+)_Demand(_) (aC_ 0 0 -123 -360 -710 -1,174
ft per year)
HW-1A: Increase Supply
from Carrizo-Wilcox — 600 600 600 600
Phase |
HW-1B: Increase Supply
from Carrizo-Wilcox — 1,400 1,400
Phase II
Yield Unit
(ac-ft Total Total Unit Cost
per Capital Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
HW-1A: Increase
Supply from Carrizo- 600| $974,482]  $190,352 $317 $0.97
Wilcox — Phase |
HW-1B: Increase
Supply from Carrizo- 1,400 $2,299,710  $447,897|  $320 $0.98
Wilcox — Phase I
TOTAL 2,000 | $3,274,192
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Lufkin . The City of Lufkin currently relies on groundwatfrom the Carrizo-Wilcox
aquifer. The City recently purchased additionadugidwater and surface water rights
from Abitibi Bowater Corporation. The City plansdevelop this supply for its near-term
needs and plans to utilize its water rights in SRayburn Reservoir for its long-term
water needs. The timing of the development of $a@an Rayburn water rights will
depend on the reliable supplies from the new graater supplies and Lake Kurth and
future demands on the city. At this time, the depment of the water rights in Sam
Rayburn Reservoir is planned for 2040. The predasrategies for the City of Lufkin
are discussed in Section 4C.21, Wholesale Watesidns, City of Lufkin.

Manufacturing. Much of the manufacturing water supplies in Aige County are
obtained from groundwater. Some water is providgdduse from Temple Inland. The
City of Lufkin supplies approximately 35% of therent manufacturing needs; however,
it would be expected that the City’'s percentagethef supply may increase with the
acquisition of Lake Kurth and future developmentsafface water supply from Sam
Rayburn. It is anticipated that growth in manufaicty will be supplied by the City of
Lufkin and Temple-Inland, which is currently unaentract with ANRA for supply from
Lake Columbia. It is expected that Temple-Inlandl wse the Lake Columbia supply as

it becomes available.

Two potentialy feasible strategies were considered to meet tharefuwater
demands. The first strategy is purchase of waten fthe City of Lufkin. Raw surface
water is currently available from Lake Kurth for mfacturing use but there is limited
infrastructure. Costs to use this source were estéidhbased on a 10-mile transmission
line. Treated water sales from Lufkin could be pded through the city’s groundwater
sources and/or new surface water from Lake Kurth @am Rayburn Reservoir. Costs
for this strategy are based on treated water psecleasts for large industries with no
additional transmission costs. The second strated@gmple-Inland’s participation in the
Lake Columbia development. For this strategy it vaasumed that water would be
diverted from the Angelina River and transportedatdacility within 3 miles of the

diversion location. It was also assumed that nattnent was needed.
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Angelina County
Manufacturing 2010 2020 2030 2040 2050 2060

Supply(+)-Demand(-) | _3117| -10,513| -12,983| -15,486| -17,739| -20,161

(ac-ft per year)

ANM-1:

Obtain water from City| 6,800, 12,800 12,800 14,100/ 16,800/ 18,800

of Lufkin

ANM-2: Obtain raw

water from Lake 8551| 8551| 8,551 8551 8,551

Columbia via contract

with ANRA
Yield Unit
(ac-ft Total Total Unit Cost
per Capital Annualized | Cost | ($/1000

Strategy year) Cost Cost ($/ac-ft) gal)

ANM-1:

Obtain water from 18,800/ $18,573,8060 | $8,536,000 $454 $1.39

City of Lufkin

ANM-2: Obtain raw

water from Lake

Columbia via 8,551 $7,603,000 $2,736,000 $320 $0.98

contract with ANRA

DSee Section 4C.21 , Wholesale Water Providery,ditufkin, for costs of strategies for City
of Lufkin. It was assumed that 6,800 ac-ft per ywauld be raw water and 12,000 ac-ft per year
would be treated water.

Livestock. Demands are projected to increase over the pigrperiod and will exceed
the current supplies. It is recommended that tisbésetages (up to 90 ac-ft per year by

2060) be met with increases in local surface wsieplies.

Angelina County Livestock | 2010 2020 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) (ac-ft 0 0 0 -17| 52| -89
per year)
Recommended Strategy ANL-
1 (ac-ft per year): Increage 90 90 90
local surface water supplies
(stock ponds)
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Unit

Yield Total Total Unit Cost
(ac-ft per Capital | Annualized Cost ($/1000

Strategy year) Cost Cost ($/ac-ft) gal)
ANL-1 Stock ponds 90 $168,800 $14,700 $163 $0.50

Mining. There has been recent interest in natural gpometion in the Haynesville/
Bossier Shale that has placed new mining demandsagelina County. As a result, there
are near-term projected mining shortages in Angeliounty. To meet these demands, it
is recommended to use water from Lake Columbia candin-of-the-river diversions
from the Angelina River. It is assumed that ANRAuM be the sponsor for this water.
Alternatively, water could be obtained from Lakeruthrough the City of Lufkin. The
following tables show the projected mining shorsageecommended strategies and

projected costs.

Angelina County Mining 2010 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) (ac-ft -1,990| -3,989 0 0 0 0
per year)

Recommended Strategy
ANMI-1 (ac-ft per year):
Obtain water from ANRA 2,000 4,000 0 0 0 0
(Lake Columbia or Angelina
River)
Alternate Strategy ANMi-2:
Obtain water from Lufkin 2,000 4,000 0 0 0 0
(Lake Kurth)
Yield Unit
(ac-ft Total Total Unit Cost
per Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
ANMI-1 Supply from 4,000| $5,793,150 $1,527,000  $382| $1.17
ANRAs
A2 Supply from 4,000| $5793,150 $1,527,000  $382| $1.17
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Steam-Electric. Steam electric power demands in Angelina Countyb@ased on the
demands for the proposed Aspen Power facility, tvlaie projected to be 1,000 acre-feet
over the planning period. The facility is plannioig using groundwater from the Carrizo-
Wilcox aquifer to meet this shortage. There areteng wells at the project site, but it is
uncertain whether these wells can meet all of Hwlifies water needs. For planning
purposes, it is proposed that these shortages beithenew wells.

Angelina County Steam-
Electric Power 2010 2020 2030 | 2040 | 2050 2060

Supply(+)-Demand(-) -1,000( -1,000| -1,000( -1,000| -1,000| -1,000
(ac-ft per year)

ANP -1: New wells in the
Carrizo-Wilcox

1,000 1,000 1,000( 1,000 1,000 1,000

Yield Unit
(ac-ft Total Total Cost
per Capital Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
ANP -1: New wells in
the Carrizo-Wilcox 1,000| $1,724,909 $230,665 $1,538| $4.72

4C.1.3 Cherokee County.The Carrizo-Wilcox aquifer is almost fully alldea in
Cherokee County. There is additional water avadldidm the Queen City aquifer and a
small amount available from the Sparta aquifer,tbase aquifers do not cover the entire
county. Where feasible, water from the Queen Git$parta aquifers may be substituted
for Carrizo-Wilcox water in the following potentiaMS. However, the ETRWPG has
made a policy decision that, for planning purposeger from the Queen City and Sparta
aquifers will be used primarily for livestock andigation uses because of the unreliable
supply and quantity. No proposed management stestégr municipal water shortages

involve the Queen City and Sparta aquifers.

Water obtained from the Queen City aquifer mayddiaand may have levels of
iron and manganese greater than TCEQ secondarkirdyirwater standards. Water
obtained from the Sparta aquifer may have levelsuifates greater than the TCEQ
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secondary drinking water standards, especiallyamsbuthern Cherokee County. Water
guality in the Sparta aquifer is best on the oyicro

New Summerfield The City of New Summerfield currently obtainsterasupply from
the Carrizo-Wilcox aquifer. Although near term neeare adequate, the City has a
contract with ANRA for 2,565 ac-ft per year of wateom Lake Columbia. Development
of plant farms in the New Summerfield area, witle @ity being the supplier of the
water, will increase the City’s need for new sosrcéhe selected strategy is to obtain
water from Lake Columbia and implement water covestgon. The first phase of this
strategy would develop 1,000 ac-ft per year of §yppith expansions beyond 2060. An
alternate strategy is to increase its supply froenG@arrizo-Wilcox aquifer.

New Summerfield 2010| 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) (ac-ft per year) 0 0 -40 -76| -117| -165
NS-1: Obtain treated water from
Lake Columbia via contract with 1,000/ 1,000 1,000| 1,000/ 1,000
ANRA
NS-2: Water Conservation 10 18 21 23 26

Alt. NS-3: Increase supply from

Carrizo-Wilcox 121 242| 242| 242

Contract
Amount
(ac-ft Total Total Unit Unit Cost
per Capital | Annualized| Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
NS-1: Obtain treated
water from Lake )
Columbia via contract 1,000 $1,140,479  $1,140 $3.50
with ANRA
NS-2: Water
Conservation 26 $2,388 $92 $0.28
Alt. NS-3: Increase
supply from Carrizo- 242 | $299,452 $63,329 $262 $0.80
Wilcox

(1)Capital costs are shown for ANRA. Costs for Nemmmerfield are based on the unit costs for thppto
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Rusk. Current supplies are obtained from Carrizo-Wklequifer and Rusk City Lake.

The City presently has a contract with ANRA for Z52ac-ft per year of water from Lake

Columbia, when constructed. The selected stratagyoi obtain water from Lake

Columbia. It is assumed that the City of Rusk wake raw water from Lake Columbia

and develop water treatment facilities. It is adlssumed that Rusk would provide treated

water to other Lake Columbia participants locatedrrthe city (Rusk Rural WSC and the

City of Alto). The transmission costs to these teadiare not included in the costs below.

An alternate strategy is to expand the City’'s iielld and obtain additional water from

the Carrizo-Wilcox aquifer. Future water needssdrewn in the following table.

2010| 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) (ac-ft per year) 0 0 0 42| -116| -212
RU-1: Obtain treated water from
Lake Columbia via contract with 3,000/ 3,000f 3,000| 3,000| 3,000
ANRA
RU-2: Water Conservation 51 66 76
Alternate Strateg_y RU—_3: Increase 212 212 212
supply from Carrizo Wilcox
Contract Unit
Amount Total Unit Cost
(ac-ft per Total Annualized | Cost | ($/1000
Strategy year) Capital Cost Cost ($/ac-ft) gal)
RU-1: Obtain treated
water from Lake
Columbia via contract 3,000 $28,435,800 $3,968,000 $1,323 $4.06
with ANRA
RU-2: Water
Conservation 76 $9,552 $126 $0.39
Alternate RU-3:
Increase supply from 212 $299,452 $60,386 $285 $0.87
Carrizo Wilcox
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Mining. Current mining water needs in Cherokee Coungymaet through groundwater
from the Carrizo-Wilcox aquifer and mining localpgly. With the increased interest in
natural gas exploration in East Texas, there apeaed water shortages for mining in
the near-term. To meet these demands, it is recom@ceto use water from Lake
Columbia and/or run-of-the-river diversions frone tAngelina River. It is assumed that
ANRA would be the sponsor for this water. The snmthjected shortage in 2060 is
below the 5 ac-ft per year threshold for developstigategies and can likely be met

through existing supplies.

Cherokee County Mining 2010 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) (ac-ft _490| -1.494 0 0 0 )
per year) '

CHMI-1: Purchase water from
ANRA (Lake Columbia or 500| 1,500 0
Angelina River)

Yield Total Total Unit Cost Unit Cost
Strategy (ac-ft per Capital Annualized ($/1000
year) Cost Cost el gal)
CHMI-1: Purchase
water from ANRA
(Lake Columbia or 1,500| $3,619,300 $728,000 $485 $1.49
Angelina River)

4C.1.4 Hardin County. The Gulf Coast aquifer supplies most users in Hardi
County. The available supply for Hardin Countynfrthe Gulf Coast aquifer, based on
the results of this plan, is limited to 23,500 a@er year. The current supplies,
associated with the Gulf Coast aquifer, total 23,46-ft per year. The City of Beaumont
accounts for 9,000 ac-ft per year of this curremipsy.

Due to the nearly full allocation of groundwatenyface water alternatives need
to be considered. Municipal and manufacturing stgas are relatively small and will be
supplied by continued use of the Gulf Coast aquifer
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County-Other. The current supply for County-Other is from tGelf Coast aquifer.
The selected strategy is to obtain additional sup@m the Gulf Coast aquifer either
through purchasing water from a water provider @ralioping new wells. For this plan,
the costs were developed for new wells in the @aést aquifer with the understanding
that water that is not being used by a provideo\shas a surplus in the supply-demand
comparison) is available to meet the projectedtalges without overdrafting the aquifer.

Hardin County Other 2010 | 2020 | 2030 | 2040 | 2050 | 2060

SUDI;>|V(+)-Dema”d(-) (ac-ftper | 154 | -263| -284| -305| -358  -43]
year

Recommended Strategy HAC-1A
(ac-ft/year): Use additional water

from Gulf Coast Aquifer (Phases It 154 306 306 306 459 459

11).
Unit
Yield (ac- Total Total Unit Cost
ft per Capital | Annualized| Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
HAC-1: Use additional
water from Gulf Coast
Aquifer. Each Phase (It 154| $556,888 $65,857 $430 $1.32
1)
Total for all phases 459 $1,670,664

Manufacturing. Current supply is from the Gulf Coast aquif@he selected strategy is
to obtain additional supply from the Gulf Coast iégpueither from a local water provider
or directly through new wells. As with the stratefgy County-Other, the costs were
determined based on drilling new wells, and it gsuaned that the additional supplies

from this strategy will not result in overdraftitige aquifer in Hardin County.
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_ _ 2010 2020 2030 2040 2050 2060
Hardin County Manufacturing

Supp))ly(+)-Demand(-) (ac-ft per 27 46 63 81 -97 114
year

Recommended StrategyHAM-1 (ac-
ft/year): Use additional water from 114 114 114 114 114 114
Gulf Coast Aquifer

Unit
Yield (ac- | Total Total Unit Cost
ft per Capital | Annualized| Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
HAM-1: Use additional
water from Gulf Coast 114 | $429,542)  $43,444|  $381 $1.17
Aquifer

Irrigation . The needs for irrigation total approximately dQOac-ft per year over the
planning period. Due to the limitations of grourader needs are shown to be met

through the use of surface waters.

Hardin County Irrigation 2010 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) (ac-ft per -1,002 -1,002 -1,002 -1,002 -1,002 -1,002
year)

Recommended StrategyHAI-1 ) ) j i - A
(ac-ft/year): Use surface water 1,002 1,002 1,002 1,002 1,007 1,007

surfaces
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Yield Unit
(ac-ft Total Total Unit Cost
per Capital | Annualized | Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
HAI-1: Use surface 1,002| $2,405,001 $296,920,  $296 $0.91
water sources

Mining. The mining water demands in Hardin County arsetaon historical water

usage that is no longer in place. The TWDB curyergports only a small amount of

groundwater use for mining purposes. As a resuit phojected demands do not
accurately reflect the current usage in Hardin @pufhe TWDB has commissioned a
study on water use for mining purposes across taee.SThis study should be completed
for the development of the projected water demdodshe 2016 water plan. Since this
demand does not appear to be valid at this timestradegies have been developed to

meet the projected shortages.

4C.1.5 Henderson County. Henderson County is located in both Region C and
the ETRWPA. The portion of the county in the NecRaver Basin lies in the ETRWPA,
and the portion in the Trinity River Basin liesRegion C. Much of the water supplies to
users in the ETRWPA is obtained from groundwatethve small amount of surface
water supplied from Lake Athens and Lake Palestikkst of the needs in Henderson

County are associated with shortages from Lakesthe

Athens. The City of Athens receives treated surface witenm the Athens MWA and
groundwater from local wells. Most of the Citylgcated in Region C with a small
portion extending into the ETRWPA. The strategeéesneet water shortages for Athens
are to implement conservation and purchase waben the Athens MWA through the
strategies identified for this wholesale water jpdev. Since most of Athens lies in
Region C, conservation for the portion of Athenghe ETRWPA was estimated using

the recommended conservation packages identifideidgyon C.
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Athens 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) (ac-ft per 0 52 -70 -88 117! -155
year)

AT-1: Conservation 1 6 12 17 22 30
AT-2: Overdraft Carrizo-Wilcox
through Athens MWA 0 21 29 29 30 31
AT-3: Purchase water from Athemns
MWA 0 19 29 42 65 94
The costs of the strategies are presented in tlosviag table.
Unit
Yield Total Total Unit Cost
(ac-ft per | Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
AT-1: Conservation 30 NA $5,223 $174 $053
AT-2: Develolg) additional 31 NA NA NA NA
groundwatef
QI/;/&/’A:\G\)Nater from Athens 94 NA NA NA NA

D See section 4C.21, Wholesale Water Providers, AtMWA, for costs for strategies for Athens MWA.

County-Other. Current supplies are from the Carrizo-Wilcox iéguand Queen City

aquifer, with a small amount of water from Laked3&he. The Carrizo-Wilcox aquifer

is nearly fully allocated in the Neches basin mdrthe county. There is available water

from the Queen City aquifer, but the quality of @ratrom this source is variable. The

recommended strategies to meet the projected gigoxé 964 ac-ft per year are to

purchase additional water from the UNRMWA (Laked3#ihe), expand groundwater use

of the Queen City aquifer, conservation, and use ahailable groundwater from the

Carrizo-Wilcox aquifer.
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Henderson County-Other 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) 75 | -216 | -348| -479| -683 -964
(ac-ft per year)

Recomme_nded Strategy HECo-1 31 57 74 92 108 129
Conservation
Recommended Strategy HECo-2
Expand use of Carrizo-Wilcox 50 50 50 50 50 50
Aquifer
Recommended Strategy HECo-3
Expand use of Queen City Aquifefr 50 50 50 100 200 500
Recommended Strategy HECo-4
Purchase water from UNRMWA 150 200 300 400 500
Unit
Yield Total Total Unit Cost
(ac-ft per | Capital Annualized | Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
HECo-1: Conservation 129 $0 $17,911 $139 $0.43
HECo-2: Expand use of
Carrizo-Wilcox 50 $609,900 $64,900 $1,298 $3.98
HECo-3: Expand use of
Queen City 500| $4,420,100 $504,400 $1,009 $3.10
HECo-4: Water from
UNRMWA 500| $8,937,350  $982,000, $1,964 $6.02

Brownsboro. There is a small shortage identified for Browsrgbin 2060 (less than 5

ac-ft per year). Since this shortage is belowalae-ft per year threshold for developing

strategies, no strategies were developed for Brbanas It is likely that this shortage can

be met through existing supplies.

Irrigation . There is a small amount of irrigation demandHenderson County. This

demand is met with water from Lake Athens. Thateyyy is to continue to use water
from Lake Athens through the Athens MWA strategies.
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Henderson County Irrigation 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) (ac-ft per 0 0 0 0 0 0
year)

Recommended Strategy HEI-1 (ac-

ft/year): 0 70 83 95 108 121

Obtain water from Lake Athens

Unit
Yield Total Total Unit Cost
(ac-ft per | Capital | Annualized | Cost | ($/1000
Strategy year)) Cost Cost ($/ac-ft) | gal)
HEI-1: Obtain water from Lake (1 @
Athens $29,490 $163| $ 0.50

(1) See Section 4C.21, Wholesale Water Providdais s MWA, for costs for strategies by Athens MWA.

Livestock. The livestock water demands in Henderson Coundlyde the Athens Fish
Hatchery. This facility is located at Lake Athesrsd receives water directly from the
lake. The intake structure for the hatchery is &e® feet below the normal pool
elevation, which limits the available supply frohist source. The hatchery has a water
contract for 3,023 ac-ft per year from Lake Athewhich it intends to fully utilize.
Currently, the Athens Fish Hatchery returns abd&up8rcent of the diverted water from
Lake Athens back to Lake Athens. While this is Hatchery’s current operation, it is
under no contractual obligation to return watethi lake. To meet the projected needs, it
is recommended that the hatchery continue to redyslwater through Lake Athens and
participate with Athens MWA in obtaining additionaater at Lake Athens.

Henderson County Livestock | 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) 0 -29 -21§ -38§ -561 -724
(ac-ft per year)

Recommended Strategy HEL-1
(ac-ft/year) 0 2,872 2,872 2,872 2,872 2,872

Fish Hatchery Reuse
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Unit
Yield Total Total Unit Cost
(ac-ft per | Capital | Annualized| Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
HEL-1: Fish Hatchery Reuse 2,872 $0 $0 $0 $0

(1) See Section 4C.21, Wholesale Water Providdis s MWA, for costs for strategies by Athens MWA.

4C.1.6 Houston County. Water supplies in Houston County include surface
water from Houston County Lake (through Houston @gpuWCID), run-of-the river
supplies for irrigation and groundwater from ther@a-Wilcox, Yegua-Jackson, Sparta,
Queen City and local aquifers. There are projevtater shortages in Houston County
are for irrigation and livestock uses, with smdibgages for manufacturing water use.
The Carrizo-Wilcox aquifer has adequate capacity dgpanded development in this

county.

Manufacturing. The current supply for manufacturing in HoustGounty is from
Houston County Lake, and the projected shortagesaasociated with the wholesale
water provider Houston County WCID. The demand#ionston County WCID exceed
the permitted supply for Houston County Lake. THEID is presently seeking a permit
amendment for the full yield of the lake (7,000faper year). When this amendment is
granted, there would be sufficient supplies to natedf the manufacturing demands in
Houston County. It is assumed that there are niataosts associated with this strategy.

Houston County Manufacturing | 2010|2020| 2030| 2040| 2050 | 2060

Supply(+)-Demand(-) -3 -5 -7 -9 -12 -15
(ac-ft per year)

Recommended Strategy HOMa-1 (ac-
ft/year): Obtain water from Houston 30 | 30 | 30| 30| 30 30
County WCID

4C-23 Chapter 4C



2011 Water Plan

East Texas Region

Irrigation . Irrigation needs in Houston County are mostlppied by run-of-river

diversions from the Neches and Trinity Rivers. &hsn available data from TWDB,

roughly 10 to 15 percent of the irrigation need4999 were supplied from groundwater

sources. More recent data indicates an increasedoti groundwater for irrigation.

Consistent with this trend, it is recommended thatprojected irrigation shortage be met

with groundwater. The recommended strategy is fmaead development of groundwater

supplies.

Houston County Irrigation 2010 | 2020 | 2030 | 2040 2050 2060
Supply(+)-Demand(-) -567| -667| -986| -1,334| -1,720| -2,146
(ac-ft per year)

HOI-1: Increase Supply from

Carrizo-Wilcox — Phase 1-VI 766| 1,149| 1,149| 1,629| 1,915| 2,298
Yield Total Total Unit Unit Cost

(ac-ft per Capital Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)

HOI-1: Increase

Supply from Carrizo_ 766 $1,068,520 $158,307 $207 $063

Wilcox — Phase I-VI

TOTAL 2,298 $3,205,560

Livestock. Livestock demands are supplied by groundwaterces and local supply. If

adequate local supplies are not available, expansfogroundwater sources may be

required.
Houston County Livestock 2010 | 2020 | 2030 | 2040 2050 2060
Supply(+)-Demand(-) -72| -211| -403 -610 -835| -1,078
(ac-ft per year)
HOL-1: Increase Supply from 221 221 442 663 884 1,080
Carrizo-Wilcox — Phase I-V
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Yield Total Total Unit Unit Cost
(ac-ft per | Capital | Annualized | Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
HOL-1: Increase. 221| $534,260  $79,154|  $375|  $1.15
Supply from Carrizo-
Wilcox — Phase |-V
TOTAL 1,080 | $2,671,300

4C.1.7 Jasper County.Future needs will have minimal impact on exigtin

supplies. The Gulf Coast aquifer will be capaldlbandling the increase in needs.

County-Other. Current supply is from the Gulf Coast aquiféuture demands can be

met by use of additional groundwater from Gulf Gaagpuifer.

Jasper County-Other 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) 374 | -470 | -488| -430| -403  -403
(ac-ft per year)

Recommended Strategy JAC-1 (ac-
ft/year): Use of additional water 550 550 550 550 550 550
from Gulf Coast Aquifer. (Neches
Recommended Strategy JAC-2 (ac-
ft/year): Use of additional water 82 82 82 82 82 82
from Gulf Coast Aquifer. (Sabine)
Yield Total Total Unit Unit Cost
(ac-ft per | Capital Annualized | Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
JAC-1: Use additional
supply from Gulf Coast 632| $1,369,957  $410,551 $650 $1.99
Aquifer
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4C.1.8 Jefferson County.
Neches Valley Authority with the exceptions of wataken by the City of Beaumont

Water supply is largely provided by the Lower

from both the Neches River and groundwater welldandin County and wells for Bevil
Oaks.

Mining. Currentsupplyis from the Gulf Coast aquifer. Future demandslmamet by

use of additional groundwater from Gulf Coast aguif

Mining 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) 0 0 0 0 -5 -9
(ac-ft per year)

Recommended Strategy JEM-1 (ac-
ft/year): Use additional supply from S 9
Gulf Coast Aquifer

Yield

(ac-ft Total Total Unit Cost

per Capital Annualize | Unit Cost | ($/1000
Strategy year) Cost d Cost ($/ac-ft) gal)

JEM-1: Use
additional supply
from Gulf Coast 9 $103,083  $12,746 $1,416 $4.35
Aquifer

Steam-Electric The projected demands for steam-electric powerbased on several

proposed facilities in Jefferson County that haeerbdelayed or temporarily cancelled.
It is anticipated that as the need for electric @owcreases, these facilities will be
constructed. Presently there is no infrastructorgupply water for steam-electric power.
The proposed strategy to meet this need is to usace water supplies in the Neches
River Basin. There are sufficient supplies to mbese needs, which could be supplied
from LNVA sources or directly from the Neches Riv&he actual source of water will

be negotiated when the facilities are constructed.
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Jefferson County
Steam-Electric Power 2010 2020 2030 2040 2050 2060
Supply(+)-Demand(-) 0 -13,426 -15,696 -18,464 -21,838 -25951
(ac-ft per year)
Recommended Strategy JESE-
1 (ac-ft/year): Use water from 25,951 25,951 25,951 25,951 25,951
the Neches River
Yield Unit
(ac-ft Total Total Unit Cost
per Capital Annualize Cost ($/1000
Strategy year) Cost d Cost ($/ac-ft) gal)
JESE-1: Use additiona
water from the Neches | 2°:951 $13,647,296 $2,240,124 $92 $0.28
River

4C.1.9 Nacogdoches CountySurface water, groundwater and local livestock
supplies provide water to users in Nacogdoches tyolsake Nacogdoches and Striker
Lake provide the majority of surface water, whilewndwater is the primary source for
rural water supplies. Lake Naconiche has recemgnlcompleted. This lake was built by
NRCS for flood storage and recreation, but theeepdains to develop water supply from
the lake for rural communities. A study was comgiiein 1992 that evaluated a potential
regional water system using water from Lake NadmmicTo provide water to
Nacogdoches County-Other users and several rur&l3)M$is recommended to develop
this source for water supply. A brief descriptiohtlee proposed strategy is presented

below.

Lake Naconiche Regional Water Supply SystemLake Naconiche is located in
northeast Nacogdoches County on Naconiche Creek.permitted to store 9,072 acre-
feet of water. To use water from Lake Naconichewater supply, the County must seek
a permit amendment for diversions for municipal. usecording to the Neches WAM,

the firm yield of the lake would be approximatel239 acre-feet per year. It is assumed
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that the regional water system would serve Courttyeentities in Nacogdoches County
(including Caro WSC, Lilbert-Looneyville, Libby aradhers), Appleby WSC, Lily Grove
WSC and Swift WSC. At this time the primary sponsdrthe system has not been
confirmed. It could possibly be one of the entitesrved or a new water provider

dedicated to the operation of this system.

The project is initially sized for 3 MGD. This inagles a lake intake, new water treatment
plant located near Lake Naconiche, pump stationaadidtribution system of pipelines in

the northeast part of the county. Overall unit soaste estimated at $5.17 per 1,000
gallons during amortization. After amortization,sto will decrease to $1.30 per 1,000
gallons. The costs for each participant are baseith® unit cost of water for the strategy
and capital costs are proportioned by strategy asoéctual costs would be negotiated

by each user.

Unit
Yield Total Total Unit Cost
(ac-ft per Capital | Annualized | Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)

Nac-1: Develop Lake

Naconiche 1,700 | $24,890,000 $2,866,000 $1,686|  $5.17

D&M WSC. D&M WSC currently relies on groundwater from tBarrizo-Wilcox.

The recommended strategy is to expand developniauntpplies from Carrizo-Wilcox.

D &MWSC 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) 0 o | 21| -70| -182] -310
(ac-ft per year)

DM-1: Increase Supply from

Carrizo-Wilcox 310 310 310 310
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Yield Unit
(ac-ft Total Total Unit Cost
per Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
DM-1: Increase Supply
from Carrizo-Wilcox 310 | $492,348 $100,361 $324 $0.94

)

Swift WSC. Swift WSC obtains water from the Carrizo-Wilcaguifer in Nacogdoches

County. Its current production capacity is limiteal 1.2 MGD. The recommended

strategy for Swift WSC is to initially expand itsogindwater use in the Carrizo-Wilcox

aquifer, and then participate in the Lake Naconigdgional water supply system. The

groundwater strategy is based on one well beingtoacted in 2010. The Lake Naconich

strategy is discussed above. An alternate stratemyd be for Swift WSC to contract

with ANRA for water from Lake Columbia.

Swift 2010 2020 2030 2040 | 2050 2060
Supply(+)-Demand(-) 0 0 0 64 | -237| -427
(ac-ft per year)
SW-1: Increase supply from
Carrizo-Wilcox 350 350 350 350 350 350
SW-2: Lake Naconiche
regional system 400 400 400 400
Alternate SW-3: Obtain water
from Lake Columbia via 688 688 688 688 688
contract with ANRA
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Yield Unit
(ac-ft Total Total Unit Cost
per Capital | Annualized | Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
SW-1: Increase supply
from Carrizo-Wilcox 350 $498,171  $107,277 $307 $0.94
SW-2: Lake Naconiche 400| $5,856,500  $674,370| $1,686  $5.17
regional system
SW-3: Obtain treated
water from Lake
Columbia via contract 688 $0.00 $784,649 $1,140 $3.50
with ANRA

Lilly Grove Special Utility District . Water supplies for Lilly Grove Special Utility
District (SUD) are from the Carrizo-Wilcox. The available waseipply for the Lilly

Grove SUD is affected by the impacts of oil and gasing in the area on the water
quality of the SUD’s wells. The recommended stggt® supply projected shortages is
to participate in the Lake Naconiche regional waepply system. As an alternate
strategy, Lily Grove could develop a new well fighdt is not impacted by water quality

and can sufficiently meet its needs.

Lilly Grove SUD 2010 | 2020 | 2030 2040 2050 2060
Supply(+)-Demand(-) 0 0 0 0 991 463
(ac-ft per year)
LG-.l: Lake Naconiche 500 500
regional system
Alt: LG-2: Increase Supply
from Carrizo-Wilcox 500 500
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Yield Total Unit Unit Cost
(ac-ft per Total Annualized | Cost ($/1000
Strategy year) | Capital Cost Cost ($/ac-ft) gal)

LG-1: Lake Naconiche 500 ¢7350 600 $842,940| $1,686  $5.17
regional system
Alt: LG-2: Increase
Supply from Carrizo- 500 $580,504] $134,877 $270 $0.83
Wilcox

Appleby WSC. Appleby WSC does not show a shortage over the pignperiod.

However, it is located close to the proposed Lakedwiche regional water supply
system. It is recommended that Appleby WSC pasdieipwith this project at a level of
300 ac-ft per year. The proportional estimatedsasé shown below. Actual costs may

be less due to the close proximity to the lake sfichstructure needed to deliver the

water.
Unit
Yield Total Total Unit Cost
(ac-ft per Capital | Annualized | Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
APL-1: Lake
Naconiche regional 300 $4,392,350 $505,765 $1,686 $5.17
system

County-Other. It is recommended that County-other entitiestigipate in the Lake
Naconiche regional water supply project. The edwahashare of the costs is shown

below.
Unit Unit
Yield Total Cost Cost
(ac-ft per | Total Capital | Annualized | ($/ac- | ($/1000
Strategy year) Cost Cost ft) gal)
NaCo-1: Lake
Naconiche regional 500 $7,320,600 $843,000 $1,686  $5.17
system
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Livestock. Local supply provides over half of current lit@k needs for Nacogdoches
County, with the remainder supplied from groundwataurces. Local supplies may not
be adequate to cover the projected shortages amigefuexpansion of groundwater

sources may be required.

Nacogdoches County

Livestock 2010 | 2020 | 2030 2040 2050 2060
Supply(+)-Demand(-) (ac-ft
perIO Se)z/a(r)) O 0 0 -242 -559 -926| -1,347
NCL-1: Increase Supply from
Carrizo-Wilcox 322 644 966| 1,350
Yield
(ac-ft Total Total Unit Unit Cost
per Capital | Annualized | Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)

NCL-1: Increase Supply

from Carrizo-Wilcox 1,350| $1,969,392  $315,594]  $234 $0.72

Mining. Current mining water needs in Nacogdoches Coangy met through local
surface water supplies. As a result of increanestest in natural gas exploration in East
Texas, there are projected water shortages fomuiim Nacogdoches County. To meet
these demands, it is recommended to use water liadte Columbia and/or run-of-the-
river diversions from the Angelina River. It issamed that ANRA would be the sponsor
for this water. Alternatively, some or all of thiemand could be met through supplies
from LNVA.
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Nacogdoches County Mining | 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) -2,495| -6,993 0 0 0 0
(ac-ft per year)

NCMI-1: Purchase water from
ANRA (Lake Columbia or 2,500| 7,000 O 0 0 0
Angelina River)
Alternate NCMI-2: Purchase watery 500| 7,000
from LNVA (Sam Rayburn)
Yield
(ac-ft Total Total Unit Unit Cost
per Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
NCMI-1: Purchase water
from ANRA (Lake 7,000| $9,593,450 $2,574,000  $368 $1.13
Columbia or Angelina
River)
Alternate NCMI-2:
Purchase water from 7,000
LNVA

Steam-Electric. No current supply exists. There have been disonssiwith Houston

County WCID 1 regarding providing water for a neisrbass power generation facility

in Nacogdoches County.

In addition to this fagjlianother plant was planned for

Nacogdoches County. This would be a much largeititiaevith greater demands for

cooling water. For planning purposes it is recomtdeehthat the projected need for

steam-electric power be met with water from Houstmunty Lake and Lake Columbia.

It is assumed that each of these sources wouldysapparate generating facilities.
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Nacogdoches County
Steam-Electric 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) 2,588 -190| -1,358|-2,783| -11,241| -13,358
(ac-ft per year)
NCS-1: Obtain raw water from | 509/ 5000| 5,000 13,400 13,400
Lake Columbia
NCS-2: Obtain raw water from 0 340 340 340 340 340
Houston County Lake
Contract Unit
Amount Total Total Unit Cost
(ac-ft per Capital Annualized | Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
NCS-1: Obtain raw wate
from Lake Columbia 13,358| $10,718,000 $4,225,000 $315 $0.97
NCS-2: Obtain raw wate
from Houston County 340| $2,012,400 $263,000 $774 $2.37
Lake

4C.1.10 Newton County.

Most of the WUGS

in Newton County use

groundwater from the Gulf Coast aquifer. Accorditogthe groundwater availability

estimates, there are 29,000 ac-ft per year of watatlable from the Gulf Coast aquifer
in Newton County. Currently about 5,400 ac-ft gear is being used. There is also a
significant amount of surface water available frira SRA system. Some of this water
is contracted for steam-electric power. Based eratfailable groundwater and proximity
of surface water to users in Newton County, theresubstantial water available for

development.

Manufacturing. Current manufacturing supply is from the GulfaSbaquifer and a
small run-of-the-river source. The projected dedsafor manufacturing are expected to
double by 2060. An

alternative strategy would be to purchase surfamemirom SRA.

The recommended strategy is tcamkpgroundwater use.

4C-34 Chapter 4C



2011 Water Plan
East Texas Region

Newton County
Manufacturing 2010 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) 149 | -264 | -370| -477| -574|  -667
(ac-ft per year)
Recommended Strategy
NWM-: Additional supply 400 400 400 800 800 800
from Gulf Coast Aquifer
Alternative Strategy NWM-2:
Purchase water from SRA 700 700 700 700 700 700
Yield Unit
(ac-ft Total Total Unit Cost
per Capital | Annualized | Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
NWM-1: Additional
Groundwater Well 800| $891,529] $203,045 $254| $0.78
NWM-2: Purchase water
from SRA 700| $1,389,500 $199,600 $285| $0.87

Steam-Electric The SRA supplies surface water to two faciliiesNewton County.

Current supplies are sufficient to need the needpdwer generation through 2020. By

2030, there is a projected shortage due to expentedases in power demands. This

shortage is estimated to be over 13,000 ac-ft mar Yoy 2060. The recommended

strategy to meet this demand is to purchase additsurface water from SRA.

Newton County Steam
Electric 2010 2020 2030 2040 2050 2060
Supply(+)-Demand(-) 0 0 2,343 -5,257 -8,808 -13,1383
(ac-ft per year)
Alternative Strategy NWP-1.: 0 0 15,000 15,000 15,000 15,000
Purchase water from SRA
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Unit
Yield Total Total Cost
(ac-ft per Capital Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)

NWP-1: Purchase water 15 0oo| $12,515,350 $3,991,000 $266| $0.82
from SRA

4C.1.11 Orange County. The majority of the water used in Orange County
comes from the Gulf Coast Aquifer and the SabineeRiwith a very small portion
coming from the Neches River. The total long-teunstainable groundwater availability
for Orange is estimated at 20,000 ac-ft per ye8ubstantial further development of
groundwater in the county could result in subsigeand salt water intrusion into the
aquifer. Current groundwater use in Orange Cousmtpearly 20,000 ac-ft per year.
Because the long-term sustainable availability led aiquifer has been reached, it is
recommended that any new large-scale water needaébewith surface water. It is
recommended that those entities currently on groaber be allowed to remain on
groundwater to meet their future growth until sackime that a salt water intrusion or

subsidence problem is encountered.

There is a significant amount of surface water labée in the Sabine River in
Orange County. The SRA Canal, which is located ianQe County, has a conveyance
capacity of 346,000 ac-ft per yealSRA has water rights of 147,100 ac-ft per year
associated with the canal system (100,400 ac-fygar for municipal and industrial and
46,700 ac-ft per year for irrigation). Currentl§RA has demands of approximately
75,000 ac-ft per year in the Canal System. Thasde approximately 72,000 ac-ft per
year available to be contracted. SRA also hasge lamount of uncontracted water in
Toledo Bend Reservoir that could potentially beaskd through the dam and carried by

the Sabine River for downstream use at the cacatitn.

County-Other. This category includes numerous small water lyupptities. Their

current supply is from the Gulf Coast aquifer. ™eches portion of the county shows a
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maximum shortage of 132 ac-ft per year in 2010,levthhe Sabine portion shows a
corresponding surplus of 44 ac-ft per year. Sthieis such a relatively small amount of
shortage, it is assumed that it can be taken frben Gulf Coast aquifer with few
problems. It is assumed that only four entitie§ meéed a small amount of additional

supply and will need one well each. The cost edtnmeflects the development of four

wells.

County-Other (Neches Basin] 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) 132 93 53 -7 0 -6
(ac-ft per year)

1
[N

Recommended Strategy ORC
(ac-ft/year): Use additional 140 140 140 140 140 140

supply from Gulf Coast Aquife

=

Unit
Yield Total Total Unit Cost
(ac-ft per | Capital | Annualized | Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
ORC-1: Additional Wells 140 | $432,222 $57,756 $413| $1.27

Mauriceville WSC. Mauriceville WSC serves customers in Orangepelaand Newton

Counties. Their current supply is from wells ina@ge County in the Gulf Coast aquifer.
Since groundwater is fully allocated in Orange Qguwand the WSC service area extends
beyond Orange County, it is proposed that new vmlsirilled in nearby Jasper County

to meet the projected shortages.

Mauriceville WSC 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) o | 37| 81| -9 | -158] -202
(ac-ft per year)

Recommended Strategy ORMa-
1: New well in Jasper County 203 203 203 203 203

in Gulf Coast Aquifer
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Unit
Yield (ac- Total Total Cost
ft per Capital Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
ORMa-1: New well 203|  $550,848 $106,749 $526|  $1.61
in Jasper County

Manufacturing. Current supply is from the Gulf Coast aquifee Babine River (SRA

Canal), and the Neches River. Additional water eeded from 2010-2060. There is a
shortage in the Sabine portion of the county asdrplus from the Neches Basin portion
of the county. This surplus cannot fully meet ginejected needs in the county. By year
2010, new supplies must be made available. Tl 2060 unmet demand in the Sabine

Basin is 34,127 ac-ft per year. The net shortagbdth basins is 31,536 ac-ft per year.

To meet these shortages, it is recommended thaticagd supply from SRA'’s
canal system and Toledo Bend Reservoir be used. aksumed that the future facilities
will be located along the SRA Canal and will requminimal transmission facilities.
Water from Toledo Bend could be released downstreandiversion at the facilities.
The only cost presented here is the cost of ravem@atirchase. It is assumed that no

treatment of the water will be necessary.

Orange County
Manufacturing 2010 2020 2030 2040 2050 2060

Supply(+)-Demand(-) 0 5,006 -10,85% -16,686 -21,863 -27,686
(ac-ft per year)

Recommended Strategy OR-
1SRA (ac-ft/year): Raw
surface water supply from
SRA Canal.

5,000 15,000 20,000 25,000 25,000 28,00(

Recommended Strategy
ORM-2 (ac-ft/year): Raw
water from Toledo Bend
Reservoir

- - - - 5,000 8,000
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Yield Unit
(ac-ft | Total Total Cost
per | Capital | Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)

OR-1SRA Surface Water | 36 000/ $0.00| $2,932,700 $81.50, $ 0.25
Contract

4C.1.12 Panola County. Panola County has only one entity with projected
water shortages. Generally, demands in Panolat¢@ue expected to increase slightly
and can be met through existing supplies. Bothmptauater from the Carrizo-Wilcox and
surface water supplies, mostly from Lake Murvauk ased in Panola County. The
Carrizo-Wilcox aquifer has a long-term availabildalapproximately 5,800 ac-ft per year
in Panola County. Based on historical use inforomaand well capacities from entities
in the county, the groundwater supply is fully deped. Because the long-term
sustainable availability of the aquifer has beethed, it is recommended that any new
(not currently identified) large-scale water nedms met with surface water. It is
recommended that those entities currently on gravatel remain on groundwater to
meet their future growth until such time as grouatkr is no longer a reliable supply.

Any entities that are willing to convert to surfagater should be encouraged to do so.

Manufacturing. The City of Carthage currently provides apprcaatiely 75 percent of
the manufacturing water needs in Panola Countwalt assumed that Carthage would
continue to provide this level of supply though thkanning period. Based on the
projected demands, shortages for manufacturing amoR County are expected
beginning in 2010. It is recommended that this &y® be met by purchasing additional
water from the City of Carthage.
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Panola County
Manufacturing 2010 | 2020 2030 2040 | 2050 | 2060
Supply(+)-Demand(-)
(ac-ft per year) -96 -116 -132 -147 -160 -187
Purchase water from
Carthage 96 116 132 147 16( 18y
Yield Unit
(ac-ft Total Total Unit Cost
per Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/acre-feet) gal)
Strategy : Purchasg
Carthage

4C.1.13 Polk County. Polk County is partially located in the ETRWPAdan
partially in Region H. The county uses water frme Gulf Coast aquifer and local
surface water and groundwater supplies. Basetl@groundwater availability estimates

for this plan, the Gulf Coast aquifer is sufficiéotprovide future demands.

County-Other. Current supplies are from the Gulf Coast aquifet lmcal groundwater
sources. The selected strategy is to obtain auditisupply from the Gulf Coast aquifer.

Polk County-Other 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) 208 | -417 | -578| -681| -745|  -828
(ac-ft per year)

Recommended Strategy POC-
1A (ac-flyear): Use 208 | 417 | 624 | 832| 832 832
additional supply from Gulf
Coast Aquifer (Phases I-IV),
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Yield Total Total Unit Unit Cost
(ac-ft per Capital Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) Gal.)

POC-1: Use
additional supply 208| $747,785  $75,513 $363 $1.11
from Gulf Coast
Aquifer. Phase I-IV
Total 832| $2,991,140

Manufacturing. Supplies are from the Gulf Coast aquifer ande®tindifferentiated
Groundwater Supply. The selected strategy is taiotadditional supply from the Gulf

Coast aquifer.

Polk County
Manufacturing 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) 0 -64 -164 -269 -365 -449

(ac-ft per year)

Recommended Strategy
POM-1 (ac-ft/year): Expand

. . 225 225 450 450 450
existing supplies (Phases |

and I1)
Unit
Yield (ac- | Total Total Cost
ft per Capital | Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
POM-1: Expand existing 225| $290,672  $32,678 $884| $0.45
supplies Phase I-lI
Total 450 | $581,344

4C.1.14 Rusk County. Rusk County uses both surface water and grouredwat

meet the water needs in the county. There are giegjeshortages for mining and steam-

electric power use in Rusk County. The Carrizo-Wilgroundwater aquifer is sufficient
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to supply the mining needs of Rusk County, ang @issumed that steam-electric power

demands will continue to be met with surface water.

Mining. Current supply is groundwater and surface watkris recommended that

additional groundwater from Carrizo-Wilcox aquifee used to meet the projected

shortage.

Rusk County Mining 2010 | 2020 2030 | 2040 | 2050 2060
Supply(+)-Demand(-) 0 0 0 -30 -60 88
(ac-ft per year)
Recommended Strategy
RUL-1 (ac-ft/year): Increase 0 0 0 158 158 158
supply from Carrizo-Wilcox
Yield Unit
(ac-ft Total Total Unit Cost
per Capital Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
RUL-1: Increase supply 158  $241,600  $27,550 $174| $0.54
from Carrizo-Wilcox

Steam-Electric The demands for steam-electric power are basqut@ected demands
from two existing power plants that have existing@ies: Luminant’'s Martin Lake and
Teneska Gateway facilities. Martin Lake is showrhave a firm yield of 25,000 ac-ft
per year. The Teneska Gateway facility uses weder Toledo Bend and has a contract
for 17,929 ac-ft per year. Based on the projecdechands for steam-electric power in
Rusk County, there is a projected shortage of 9¢80f) per year in 2060. It is uncertain
whether this demand will be placed on an existamlity or a new facility. For planning
purposes, it is assumed that 1,500 ac-ft per ye#ni® demand will be at the Tenaska
facility and can be met through additional supplfesm SRA with little to no
infrastructure improvements. It is assumed that dtditional demand for water will
occur through a new facility, which does not havepacified location. As such, this
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demand could be met through supplies from Lake @bla. Water could be released
from Lake Columbia and diverted from the AngelinaeR at the location of use.

Rusk County
Steam-Electric 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) 0 0 0 0 -1,501 -9,912

(ac-ft per year)

Recommended Strategy

RUSE-1 (ac-ftlyear): Supply O 0 0 0 1,501| 1,500
from SRA
Strategy RUSE-2: Supply 0 8.500

from Lake Columbia

Unit
Yield (ac- Total Total Unit Cost
ft per Capital | Annualized | Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
RUSE-1: Supply from
Reservoir
RUSE-2: Supply from
ANRA (Lake Columbia) 8,500| $8,640,450 $2,396,000 $282 $0.86

4C.1.15 Sabine County. Water supply in Sabine County is comprised of
water from the Carrizo-Wilcox aquifer, Sparta, Yaglackson and other minor aquifers,
Toledo Bend Reservoir, and local surface supplid$e total available supply from
groundwater in Sabine County is 9,400 ac-ft per.y&af this amount, about 1,500 ac-ft
per year is currently being used. This leavesidenable groundwater to meet projected
shortages. In addition, Toledo Bend ReservoircWig located along the eastern border

of Sabine County, has available supply (throughreais with SRA).

County-Other. Sabine County-Other includes users in both thbirf® and Neches
River basins. Supply is generally from groundwatéh some surface water provided
from the SRA in the Sabine Basin. Consideringonisal use there is a surplus of water
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in the Sabine Basin and a shortage in the Nechesm Ba he maximum shortage in the
Neches Basin is 193 ac-ft per year in year 2060 m€&et this shortage it is recommended
that additional wells be drilled in the Carrizo-¥ék in the Neches Basin. Since there
may be several users, the costs for the stratege wstimated based on two wells
producing 50 ac-ft per year each. It was assurhatl no additional transmission is
needed since the demands remain fairly steady twerplanning period. As an
alternative, local users could purchase treate@émiedm the City of Hemphill. For this

strategy, a 5-mile pipeline was assumed from Hehphi

Sabine County-Other 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) -3 -12 -18 -24 -31 -43
(ac-ft per year)

Recommended Strategy SBCH1
(ac-ft/year): Increase supply
from Carrizo-Wilcox (Neches
Basin)

32 32 32 64 64 64

Alternative Strategy SBC-2: 100 100 100 100 100 100
Purchase water from Hemphill

Yield Unit
(ac-ft Total Total Cost
per Capital | Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
SBC-1: Additional 64| $328,840  $35,300 $552| $1.69

Groundwater Phase |-l

SBC-2: Purchase water from 100 $

Hemphill 1,021,000 $ 148,200  $1,482| $4.55

4C-44 Chapter 4C



2011 Water Plan
East Texas Region
Livestock. Supplies for livestock are from both groundwgt@arrizo-Wilcox, Sparta,
and local aquifers) and local surface water (sfpmkds). To meet the projected shortage

by 2060 of 325 ac-ft per year, it is recommendett tise from the existing supplies be

expanded.

Sabine County Livestock | 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) -37 -80 129 | -186| -252| -324
(ac-ft per year)

Recommended Strategy SBL-
1 (ac-ftfyear): Expand 50 50 | 100 | 100 | 100| 100
Carrizo-Wilcox supplies
(Sabine)
Recommended Strategy SBL-
L(acftyean: Expand | 59 | 4099 | 107 | 200| 210 300
current surface wateupplies
(Neches and Sabine)

Yield

(ac-ft Total Total Unit Unit Cost

per Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)

SBL-1: Expand Carrizo- 100| $226,430  $42,707 $427 $1.31
Wilcox supplies (Sabine
SBL-2: Stock Ponds 300 $562,700 $49,100 $164 $0.50

4C.1.16 San Augustine County. San Augustine County lies within both the
Neches and Sabine River Basins. Current water liggpfor the county include

groundwater from the Carrizo-Wilcox, Sparta, andyiYaJackson, surface water from
San Augustine Lake and other small local suppl#gailable supplies to meet projected
shortages include 1,400 ac-ft per year of unalkat@groundwater and a small amount of

surface water from San Augustine.
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Irrigation . Current water supply for irrigation in San Augas County is exclusively
from groundwater. There are no surface water sigassociated with irrigation.
Pumpage data by basin appears to show that watgsguifrom the Sabine Basin portion
of the County is being used to meet needs in thehdke portion of the County. It is
assumed this will continue. Even with this usavater, there is a shortage for irrigation
in the Neches Basin. Itis recommended additignaindwater from the Carrizo-Wilcox

be used to meet irrigation needs in the NechesBasi

San Augustine County
Irrigation 2010 2020 2030 2040 | 2050 | 2060

Supply(+)-Demand(-) -100 -100 -100 -100 -100 -100
(ac-ft per year)

Recommended Strategy

SAl-1 (ac-ft/year): 100 100 100 100 100 100
Obtain water from

Carrizo-Wilcox aquifer

Yield
(ac-ft Total Total Unit Cost
per Capital | Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
SAl-1: Carrizo- 100| $224,690  $43,639 $485 $1.49
Wilcox aquifer

Livestock. Supplies for livestock are from both groundw&i€arrizo-Wilcox, Sparta

and Yegua-Jackson) and local surface water stockigpo Demands are projected to
increase by about one third over the planning pleridt is recommended that these
shortages (up to 621 ac-ft per year by 2060) be wikt increases in both the local

groundwater and surface water supplies.
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San Augustine County Livestock 2010 | 2020] 2030| 2040| 2050 | 2060
Supply(+)-Demand(-
(aggtyéez year) © -91 | -169| -260 | -365| -487| -621
Recommended Strategy SAL-1 (ac-ft/year):
Increase local surfacg water supplies (stogk 50 | 100! 200! 200 30C
ponds) — Neches Basin
Recommended Strategy SAL-2 (ac-ft/year):
Incrgase g.roundwa.ter water §uppllesf from 50 50 50 100/ 100 100
Carrizo-Wilcox aquifer - Sabine Basin
Recommended Strategy SAL-3 (ac-ft/year):
Incre_ase g_roundwaf[er water supplle_s from 100 | 100l 200l 200 300 30
Carrizo-Wilcox aquifer- Neches Basin
Unit
Yield (ac- Total Total Unit Cost
ft per Capital Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
SAL-1: Stock ponds 300 $562,700 $49,100 $164| $0.50
SAL-2: Carrizo-
Wilcox (Sabine) 100 $ 189,570 $41,168 $528 $0.84
SAL-3 Carrizo-
Wilcox (Neches) 300 $ 379,140 $ 82,336 $528| $0.840
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Manufacturing. Manufacturing shortages in San Augustine Cowaméy estimated at 2
ac-ft per year by 2060. Since this shortage iswdlte 5 ac-ft per year threshold for
developing strategies, no strategies were develégpeSan Augustine Manufacturing. It

is likely that this shortage can be met througlstaxg supplies.

Mining. There are little to no current mining activitieés San Augustine County;
however, with the increased interest in natural @gsloration in East Texas, there are
new projected water demands for mining in San AtigasCounty. To meet these
demands, it is recommended to use water from SaybuRa Reservoir or run-of-the-
river diversions from the Attoyac Bayou. It is assed that ANRA would be the sponsor

for the run-of-the river water. This would requaeew diversion right.

San Augustine County Mining | 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) -1,500| -7,000, O 0 0 0
(ac-ft per year)

SAMi-1: Purchase water from

ANRA (Attoyac Bayou) 500 500 0 0 0 0
SAMi-2: Purchase water from
LNVA (Sam Rayburn) 1,000 6,500 0 0 0 0
Yield
(ac-ft Total Total Unit Unit Cost
per Capital | Annualized | Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
SAMi-1: Purchase water
River)
SAMi-2: Purchase water
from LNVA (Sam 6,500| $8,212,450 $1,993,000 $307 $0.94
Rayburn)
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4C.1.17 Shelby County. Shelby County, which is located in the northemste
part of the region, uses groundwater from the €atWilcox aquifer and surface water
from Toledo Bend Reservoir, Lake Pinkston, and €ebake. The largest water user in
the county is livestock, and this demand is expgktbenearly triple by 2060. The other
major demand center is the City of Center anduttamers. The total projected shortage
for the county is 8,215 ac-ft per year. The Carii¥ilcox aquifer has a long-term
availability of 12,750 ac-ft per year, and its e&ited current use is approximately 3,700
ac-ft per year. There is groundwater availabled®relopment, and there is considerable
supply available from Toledo Bend Reservoir, whislould require infrastructure
development to the areas with needs. It is recomilie that those entities currently on
groundwater remain on groundwater to meet theioréutgrowth until such time as
groundwater is no longer a reliable supply. Anyitess that are willing to convert to

surface water should be encouraged to do so.

County —Other. Water users that fall into the County-Other gatg receive water from

the Carrizo-Wilcox aquifer, and sales from Centgraquin, SRA, and Shelby County
FWSD #1. Based on current use and supply locatiwre is a surplus of water in the
Neches Basin and a shortage in the Sabine Badne shortage in the Sabine Basin is
259 ac-ft per year in 2010 increasing to 478 gmeftyear by 2060. These shortages will
be met through expanded use of groundwater fronCHrezo-Wilcox and expanded use

from Toledo Bend Reservoir through sales from SRA.

Shelby County-Other 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-)
(ac-ft per year) (Neches and Sahjinel26 | -190 -244 -253 -288 -344
Basins)

Recommended Strategy SHCo-1:
Expand groundwater from the 100 200 300 300 350 350
Carrizo-Wilcox (Sabine)

Recommended Strategy SHCo-2
(ac-ft/lyear): Purchase additional] 50 50 50 50 50 50
water from Center

Recommended Strategy SHCo-3

(ac-ft/year): Purchase water from 150 150 150 150 150 150
SRA (Toledo Bend Reservoir)
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Unit
Yield (ac- Total Total Cost
ft per Capital | Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
SHCo-1: Carrizo- 350| $2,278,400  $275,097 $786| $2.41
Wilcox wells
SHCo-2: Purchase from
Center 50 $0 $48,878 $978| $3.00
NIy Purchase from 150| $3,024,150  $347,400  $2,316| $7.10

Livestock. Livestock water demands are projected to ineresagnificantly in Shelby

County, partially due to the growing poultry indyst Current supply is from Carrizo-

Wilcox aquifer and local surface water suppli®eme individual livestock water users

may be able to drill individual wells or developcéd stock ponds, but any large-scale

user should obtain surface water from Toledo BeedeRvoir through a contract with

SRA.

Shelby County Livestock

2010

2020

2030

2040

2050

2060

Supply(+)-Demand(-)
(ac-ft per year)

-7t

-1,707

-2,841

-4,222

-5,907

-7,961

Recommended Strategy SH
1 (ac-ft/year): Increase
Groundwater Supplies
(Sabine Basin)

1L-
1,000

2,000

2,000

2,000

2,000

2,00

Recommended Strategy SH
2 (ac-ft/lyear): Increase
Groundwater Supplies
(Neches Basin)

1L-
500

500

1,000

1,000

1,500

1,500

Recommended Strategy SH
3 (ac-ft/lyear): Increase Log
Supplies (Sabine Basin)

1L-
al

500

500

500

500

Long Term Scenario SHL-4
(ac-ft/year): Supplies from
Toledo Bend (Sabine Basin

4,000

4,000

4,000
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Yield Unit
(ac-ft Total Total Cost
per Capital | Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
SHL-1: Additional
Groundwater Wells (Sab|ne 2,000 $1,387,600 $213,000 $107 $O33
Basin)
SHL-2: Additional
groundwater wells (Neches 1,500| $1,040,800  $159,700 $106| $0.33
Basin)
SHL-3: Increase local 500| $689,600  $60,100|  $120| $0.37
supplies
SHL-4: Purchase Raw
Water from SRA (Toledo 4,000| $4,763,200 $1,177,000 $294| $0.90
Bend)

Manufacturing. Current supply for manufacturing is from the @ar-Wilcox aquifer
and sales from the City of Center. There is alsmall amount of reuse water being used
by local manufacturers. The majority of the usefr@n Center Lake and Pinkston
Reservoir by manufacturing customers of Center,lahgest of which is Tyson Foods.
The projected shortage is associated with incredeethnds above the amount assumed
to be supplied by the City of Center. This shagtagn be met through existing supplies
for the City of Center. It is recommended that aey manufacturing facility purchase
water from the City of Center. No new infrasturetwas assumed for cost purposes, but

new industries may require additional transmis$amilities, depending on their location.

Shelby County Manufacturing | 2010 | 2020| 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) (ac-ft per year) O 0 0 0 -5 -12
Recommended Strategy SHM-1 (ac-

ft/year): Purchase water from City pf O 0 0 0 5 12
Center
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Yield Unit
(ac-ft Total Total Unit Cost
per Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
SHM-1: Purchase surfac 12 $0 $11,731 $978|  $3.00
water from City of Center

Mining. There are little to no current mining activitiesShelby County; however, with

the increased interest in natural gas exploratioi&ast Texas, there are new projected

water demands for mining. To meet these demandsrécommended to use water from

Toledo Bend Reservoir and/or run-of-the-river dsiens from the Attoyac Bayou. It is

assumed that ANRA would be the sponsor for watemfiAttoyac Bayou and SRA

would be the sponsor for water from Toledo Beneémesir. Water from Attoyac Bayou

would require a new diversion right.

Shelby County Mining 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) -500| -1,500| O 0 0 0
(ac-ft per year)

SHMi-1: Purchase water from
ANRA (Attoyac Bayou) 250 250 0 0 0 0
SHMi-2: Purchase water from
SRA (Toledo Bend) 250| 1,250 0 0 0 0
Yield
(ac-ft Total Total Unit Unit Cost
per Capital | Annualized | Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
SHMi-1: Purchase water
from ANRA (Attoyac 250 $1,543,400 $209,000 $836 $2.56
Bayou)
SHMi-2: Purchase water 1 250 $3,847,950 $619,000  $495 $1.52
from SRA (Toledo Bend
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4C.1.18 Smith County.Smith County is located partially in the ETRWPAda
partially in Region D. Much of the water in Smitlohty in the ETRWPA comes from
sources for the City of Tyler, with the remaindemndng from groundwater. A small
amount of water is supplied from Lake Jacksonuiiough the Cherokee WSC. The
City of Tyler currently utilizes surface water fraoakes Tyler and Tyler East, Bellwood
Lake and Lake Palestine. About 10 percent of Tglaurrent supplies is from the

Carrizo-Wilcox aquifer.

The groundwater in Smith County is heavily usedcbgrent users. The Carrizo-
Wilcox aquifer, which is the reliable groundwateusce is nearly fully allocated to water
users (175 ac-ft per year of water that is notcalied to current users). There is water
available from the Queen City aquifer, but watealgy concerns limit its potential use.
Due to the complexity of the available sources, rninest likely sources for municipal
water needs include surface water supplies fronCiheof Tyler and voluntary transfers
from other users. Irrigation and mining needs strewn to be supplied by the Queen

City aquifer.

Bullard. Bullard’s current supply is from the Carrizo-Wilcoaquifer. Due to
competition for water from this source, the Citypi®jected to have a shortage of nearly
200 ac-ft per year by 2060. Based on its proxirtotpther sources is recommended that

Bullard expand its groundwater supplies in the afWVilcox aquifer.

Bullard 2010 2020 2030 2040 2050 2060
Supply(+)-Demand(-)
(ac-ft per year) 0 -13 -42 -71 -124 -195
Recommended Strategy Bl
(acdt/year): Increase supy
from Carrizo-Wilcox 0 100 100 100 100 100
Recommended Strategy B
(acdt/year): Increase supy
from Carrizo-Wilcox 0 0 0 0 100 100
BU-3: Water Conservation 3 4 5 6 8
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Yield
(ac-ft Total Total Unit Cost
per Capital | Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)

Strategy BU-1A:
Increase Supp|y from 200 $305,674 $51,736 $517 $159
Carrizo-Wilcox
BU-3: Water
Conservation 8 $2,388 $299 $0.92

Community Water Company. Community Water Company serves multiple countes
Regions C and D and Smith County in the ETRWPA. avatpplies to Smith County

are from the Carrizo-Wilcox aquifer.

Due to conmipet for this source, it is

recommended that Community Water Company purchadervirom a local provider.

For planning purposes, it is assumed that the Ghty¥yler would supply Community

Water Company.

Community Water Co. 2010 202(¢ 203(¢ 2040 205(¢ 2060
Supply(+)-Demand(-) -37 -88 111 | -132 | -171|  -227
(ac-ft per year)

Recommended StrategyCWI-
1A (ac-flyear): Purchase 120 | 121 | 121 | 227 | 227| 227
water from the City of Tyler ar
other local water provider.
Yield Unit
(ac-ft Total Total Cost
per Capital Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
Strategy CW-1A:
Purchase water from the 227| $1,640,77 $395,561 $1,743 $5.35
City of Tyler or other
local water provider.
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Jackson WSC Current supplies for Jackson WSC are from CawVidlcox. Jackson
WSC has a contract with ANRA for water from Lakel@obia. It is recommended that
Jackson WSC participate with the ANRA treated watgstem project to meet its
projected shortage (see Section 4C.21 for discasdidNRA'’s strategies).

Jackson WSC 2010 2020 2030 2040 2050 2060

Supply(+)-Demand(-) 0 0 -38 -83 -118 | -157
(ac-ft per year)

=

Recommended Strategy JA-
(ac-ft/year): Purchase treated

water from ANRA (Lake 0 600 600 600 600 600
Columbia)
Yield Unit
(ac-ft Total Total Cost
per Capital | Annualized | Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)

Strategy JA-1 (ac-ft/year):
Purchase water from ANRA| 600 (1) $741,000 $1,235 $3.50

(Lake Columbia)

Lindale Rural WSC. Lindale Rural WSC is located in both Region D aihe
ETRWPA. The WSC obtains most of its water from @earizo-Wilcox aquifer. With
the projected growth, Lindale WSC is projected &wdna small shortage in 2060. This
shortage can likely be met through additional gowater from the Carrizo-Wilcox
aquifer. Pending availability, some water may cdroen wells located in Region D. For
planning purposes, it is assumed that the additisumaply can be met with water in the
ETRWPA.
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Lindale Rural WSC 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) 0 0 0 0 -73
(ac-ft per year)

Recommended Strategy LIR}
(ac-ft/year): Increase supply] O 0 0 0 80
from Carrizo-Wilcox
LIR-2: Water Conservation 0 0 5 7 9 12
Unit
Yield Total Total Unit Cost
(ac-ft per | Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
Strategy LIR-1:
Increase supply from 80| $347,259 $65,938 $824 $2.53
Carrizo-Wilcox
LIR-2: Water 12 $3,582 $299 $0.92
Conservation

Whitehouse Whitehouse has shortages which are expectextitedase over the planning
period from 27 acre-feet in 2010 to 224 acre-fee2060. The City of Whitehouse is a
participant in the Lake Columbia project. It is@aumended that the City of Whitehouse
meet this shortage with the purchase of treateénfisdm ANRA in 2020. In the interim,

it is recommended that Whitehouse increase the atmafuwater it purchases from the

City of Tyler.

Whitehouse 2010 | 2020 [ 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-) (ac-ft -27 -54 -79 -105 -155 -224
per year)

Strategy WH-1: Purchase 0 1,200 | 1,200| 1,200 1,200 1,20
water from ANRA
Strategy WH-2: Purchase 27
water from Tyler
4C-56 Chapter 4C



2011 Water Plan
East Texas Region

Yield Total Total Unit Unit
(ac-ft per | Capital | Annualized Cost Cost
Strategy year) Cost Cost ($/ac-ft) | ($/1000 gal)
Strategy WH-1.: )
Purchase Water from 1,200 $1,368,000 $1,140 $3.50
ANRA
Strategy WH-2:
Purchase additional 27 $0 $3.00
water from Tyler

Irrigation . There is little traditional irrigation water usa Smith County in the

ETRWPA. Most of the irrigation demand is associatétth the irrigation of golf courses,

which is currently supplied by the City of Tyler trUNRMWA. Considering the

unknown locations of the increased demands, itesommended that the projected
shortages be met by water from the Queen City aguilternatively, surface water
could be used to meet these demands through iecresales from Tyler and/or
UNRMWA.

Smith County Irrigation 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-)
(ac-ft per year)

-6 -36 -68 -100 -133 -168

1
-

Recommended Strategy SMi

(ac-ftlyear): Increase supply| 40 40 80 120 168 168
from the Queen City

Yield Unit
(ac-ft Total Total Unit Cost
per | Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
Strategy SMI-1: Increasg  168| $357,794 $39,333 $234 $0.72
supply from Queen City

Manufacturing. Manufacturing is expected to have shortagesnpatg in 2030 at 5 ac-
ft per year and increasing to 294 ac-ft per yeaP®0. It is recommended that the
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manufacturing shortage be met through the purcbfadditional supplies from the City

of Tyler.
Smith County Manufacturing| 2010 2020 | 2030 | 2040 2050 2060
Supply(+)-Demand(-)
Strategy SMMa-1 (ac-ft/year):
Purchase water from City of
Tyler 0 0 6 101 183 295
Yield Unit
(ac-ft Total Total Unit Cost
per Capital | Annualized | Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
Strategy SMMa-1 (ac-
ft/year): Purchase water from 295| $1,476,152  $438,811 $1,493 $4.58
City of Tyler

Mining. The mining water demands in Smith County are basekistorical water usage

that appears to be no longer in place. The TWDBeatly reports only a small amount

of groundwater use in Smith County for mining puge. As a result the projected

demands do not accurately reflect the current uséige TWDB has commissioned a

study on water use for mining purposes across taee.SThis study should be completed

for the development of the projected water demdadshe 2016 water plan. Until such

time as new mining demands are developed, it ignasd that any new mining water

needs will be met from groundwater from the Que#n &juifer.
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Smith County Mining 2010 | 2020 | 2030 | 2040 | 2050 | 2060
Supply(+)-Demand(-)
(ac-ft per year) -47 -126 -159 -215 -256 -288

Recommended Strategy SMM-
1 (ac-ft/year): Increase supply

from the Queen City. 47 141 188 235 282 329
Unit
Yield (ac- Total Total Unit Cost
ft per Capital | Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
Strategy SMM-1.:
Increase Supp|y from 329 $655,416 $72,108 $219 $067
Queen City

4C.1.19 Trinity County.

County-Other. Small water suppliers in Trinity County rely tre Yegua-Jackson, the
Gulf Coast aquifer and other undifferentiated gbmater sources. The recommended
strategy is to expand groundwater supplies. Farrphe purposes, it is assumed that this

supply will come from the Yegua-Jackson aquifer.

Trinity County-Other 2010 | 2020 | 2030 | 2040 | 2050 | 2060

Supply(+)-Demand(-) 0 0 0 9 .32 57
(ac-ft per year)

TRC-1: Increase Supply from

Yegua-Jackson 60 60 60
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Unit

Yield Total Total Unit Cost
(ac-ft Capital Annualized | Cost | ($/1000

Strategy per year) Cost Cost ($/ac-ft) gal)
TRC-L Increase 60| $249,851  $36,990  $616| $1.89

Supply from Yegua-
Jackson

4C.1.20 Tyler County.

County-Other. All of the municipal water supply in Tyler Coynits from the Gulf

Coast aquifer. Increases in projected Countyrotiemands result in a shortage
beginning in 2020. The recommended strategy isotditue use of groundwater from
Gulf Coast aquifer. The strategy assumes that $eparate groundwater wells will be

constructed to meet the needs of various entities.

Tyler County-Other 2010 | 2020 2030 | 2040 | 2050 2060
Supply(+)-Demand(-) (ac-ft g 142 |-239 | -251 | -232 | -232
per year)

Recommended Strategy
TYC-1 (ac-ft/year): Increas% 251 251 251 251 051
supply from Gulf Coast
Aquifer.
Unit
Yield (ac- Total Total Unit Cost
ft per Capital Annualized Cost ($/1000

Strategy year) Cost Cost ($/ac-ft) gal)
TYC-1: Increase
supply from Gulf 251 | $366,241 $49,441 $197 $0.60
Coast Aquifer.
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Woodville. The City of Woodville obtains water from the G@bast aquifer in Tyler.

There is sufficient supply to meet the City’s neddswever, the City also provides water

to two prison facilities.

Including these demandsd aconsidering the TCEQ’s

requirements to meet a maximum day demand equivedéh6 gpm per connection, the

City of Woodville will need a new water well. It assumed that the City will drill one

new well within one mile of its existing transmissisystem or the distribution point.

Unit
Yield (ac- Total Total Unit Cost
ft per Capital Annualized Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
WDV-1: Increase
supply from Gulf 300| $511,400 $72,700 $242 $0.74
Coast Aquifer.

4C.2 Wholesale Water Providers with Needs

This section provides discussions for wholesaleewptoviders (WWP) located
in the ETRWPA that meet one of the following ciiger

Has a projected shortage in supplies based on dEman current
customers and current reliable supplies. These WWPElude ANRA,
Athens MWA, City of Lufkin, Houston County WCID, $RUpper Basin)
and the UNRMWA.

Has supply sources in the ETRWPA that are listedWadS for WUGs
outside the Region. Both the UNRMWA and the SRA iacluded under

this criterion.

Are currently pursuing WMS to increase the relidypiand/or distribution
of their supplies.
Jacksonville, SRA and the LNVA.

These include the cities of dguoches, Tyler and

4C-61 Chapter 4C



2011 Water Plan
East Texas Region

4C.2.1 Angelina and Neches River Authority ANRA is the sponsor for the
Lake Columbia project on Mud Creek in Cherokee Bndk Counties. ANRA currently
has contracted customers for 63 percent of theO85#4&c-ft per year permit of the
proposed Lake Columbia reservoir. In addition, ANRas been approached to supply
water for mining purposes associated with the explon of the Haynesville/ Bossier
Shale. Some of this demand could be met throudte IGolumbia, while some may be
met with run-of-the-river diversions. The City d@fallas is also considering Lake
Columbia as an alternative strategy.

Lake Columbia has a water right and is currentlgksey a 404 permit for
construction. An environmental impact study (EI18% bbeen prepared for Lake Columbia
under the direction of the USACE. The draft EISwablished on January 29, 2010. As
required, public and agency comments on the driStdfe being received until March
30, 2010. Both ANRA and participating entities lvehare in the costs associated with
the Lake Columbia water management strategy. @aoigin costs are divided into three
separate categories: reservoir, water treatmenit @ad transmission system. For
reservoir construction, unit costs are based onNBé& Run 3 yield estimate of 75,700
ac-ft per year. Costs for water treatment areeshamong currently contracted entities
that are assumed to buy treated water from ANRAesE include most of the municipal
water users in Cherokee, Rusk and Smith Countide Gities of Nacogdoches,
Jacksonville, and Rusk and Temple Inland were asduta purchase raw water and
develop their own treatment facilities. Transmiasgystem costs are shared among the
contracted suppliers that receive treated watehe Water suppliers currently under
contract with ANRA are listed with the current peigation percentage in the table

below.
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Current Participants in Lake Columbia

Contract
Amount
Percent (ac-ft per
Recipient County Basin Participation year)
Temple Inland Angelina Neches 10.0% 8,551
Afton Grove WSC, Stryker
Lake WSC, Cherokee Cherokee Neches 4.5 3,848
County
Jacksonville Cherokee Neches .0% 4,275
New Summerfield Cherokee Neches .0% 2,565
North Cherokee WSC Cherokee Neches 5.0% 4,275
Rusk Cherokee Neches 5.0% 4,275
Rusk Rural WSC Cherokee Neches 1.0% 855
Caro WSC Nacogdoches Neches 0.5% 428
Nacogdoches Nacogdoches Neches 10.0% 8,551
New London Rusk Sabine 1.0% 855
Troup Smith Neches 5.0% 4,275
Arp Smith Neches 0.5% 428
Blackjack WSC Smith Neches 1.0% 855
Jackson WSC Smith Neches 1.0% 855
Whitehouse Smith Neches 10.0% 8,551
City of Alto Cherokee Neches 0.5% 428
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A comparison of the water supplies versus the deshamd the recommended

strategies to be implemented follows. A summarthefstrategy costs is also provided.

Water Management Strategies

2010 2020 2030 2040 2050 2060

Existing Supplies
Jasper Aquifer 6( 65 70 70 70 70
Water Management Strategies
Lake Columbia g 75,700 75,700 75,700 75,700, 75,700
New Run-of River 750 750 0 0 0 0
Diversions
Total Supplies from o| 76450 75700| 75,700 75,700/ 75,700
Strategies
Total Supplies 810| 77,265\ 75,770\ 75,770 75,770 75,770
Demands (ac-ft per year)
Demand (Current 53,929| 53,934| 53,939 53,939 53,939 53,939
Customers)
Demand (Potential Future) 5,750 13,250 0 0 0 8,500
Potential Demand (Total) 59,679 67,184| 53,939| 53,939| 53,939| 62,439
Surplus or (Shortage) -58,869 10,081 21,831| 21,831| 21,831| 13,331
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ANRA
90,000
80,000
70,000 —
’ o
4 60000 | @ \\_ T [ rv——
;-_J' \. & ., E=New Diversions
= 50,000 I 1 ] ake Columbia
g 40,000 —— | B Existing Supply
E 30,000 | | | =—@=—Demands
< 20,000 -
10,000 —
0
2010 2020 2030 2040 2030 2060
Yield (ac- Unit
ft per Cost Unit Cost
Strategy year) Capital cost | Annual Cost | ($/AF) | ($/1000 gal)
New River
Diversions 750 $500,000 $0 $0 $0
Lake Columbia 75,700 $231,865,000 $16,280,500  $215 $0.66
Reservoir
ANRA Treatment
Plant and 5,100 $35,127,250 $5,868,950 $1,151 $3.53
Distribution System
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4C.2.2 Athens MWA Athens MWA has a water right to divert 8,500 a@ér

year from Lake Athens. Of this amount, 5,477 apdt year can be used to meet
projected municipal and manufacturing demands efGity of Athens. There is also a
projected local demand of 155 ac-ft per year fovnlarrigation around the lake. This

demand is expected to increase to 185 ac-ft perbyea060. The Athens Fish Hatchery,
located at the lake, has a contract with Athens MW Alivert 3,023 ac-ft per year from

Lake Athens to serve the hatchery. Currently, axprately 95 percent of the diverted

water is returned to Lake Athens; however, the FHsitichery is under no contractual

obligations to continue this practice. Due to apienal constraints of the hatchery’s
intake structure and the assumption that the hatshdiversions will not be returned to

the lake, the operational yield of Lake Athens,B0P ac-ft per year. The total projected
shortages associated with Lake Athens for currastotners are 5,521 ac-ft per year by
2060.

Recognizing the limitations of its existing supplidthens MWA has received a
reuse permit that allows the City of Athens to baage its wastewater effluent to Lake
Athens, which can then be rediverted for use. MEuse permit is for 2,677 ac-ft per
year. However, a recent study by Region C showastths strategy is less economically
feasible than other alternatives. At this time, &th MWA and the City of Athens are not
pursuing reuse to Lake Athens.

Other strategies considered include:
» Conservation for the city of Athens

» Continued reuse of diverted water by the Athenk Hatchery

* Develop groundwater from the Carrizo-Wilcox aquifegzar Lake Athens and
transport to Athens water treatment plant

 Temporary pumping facility for the fish hatchery tdilize water below its
existing intake

 Water from Forest Grove Reservoir
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Based on projected demands on Athens MWA, additimager treatment will be
needed by 2040. The total treatment capacity nebge2060 is estimated at 11 MGD.
Existing treatment capacity is 6 MGD, with a 7.5 DM@eated water pipeline to the city
of Athens.

With these considerations, it is recommended thtaeds MWA implement the

following strategies:

Indirect reuse to Lake Athens from fish hatchery
* New groundwater from the Carrizo-Wilcox aquifer
* Water from Forest Grove Reservoir

» Construct new 4 MGD treatment plant near City dfiékts, with a 4 MGD
expansion in 2060.

Indirect Reuse to Lake Athens from Fish Hatchery. To assure adequate supplies for
the fish hatchery and other uses, Athens MWA shoubdk with the fish hatchery to
assure that the hatchery continues to return didestater to Lake Athens for subsequent
reuse. For purposes of this plan, it is assumedth@ercent of the contracted water will
be returned. This equates to 2,872 ac-ft per yeadditional supply.

New Groundwater. Athens MWA is currently pursuing developing grourader on

property near Lake Athens. It is anticipated thairfnew wells would be drilled to
provide a total of 2.5 mgd of groundwater supplize Twater would be transported by
pipeline to a storage facility near the existinty @f Athens water treatment plant for

subsequent distribution.

Forest Grove Reservoir and New Treatment Plant This strategy assumes that up to
4,500 ac-ft per year would be diverted from Fo@sive Reservoir. This water would
be treated at a new water treatment plant. Thentegatment plant will be constructed
for 4 mgd initially, supplying 2,240 ac-ft per yg@040), and be expanded to supply and
additional 2,240 acre-feet per year by 2060. Fhigtegy requires a change in permitted
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use from the lake and an agreement with Luminardcguire the Forest Grove water
rights.

In addition, conservation savings identified foe tbity of Athens will decrease
the demands on the lake and Athens MWA. A sumrohtiye amounts and timing of the

proposed strategies is presented in the follownafdetand figure.

2010 2020 2030 2040 2050 2060

Existing Supplies

Lake Athens 2,900 2,900 2,900 2,900 2,900{ 2,900

Fish Hatchery Reuse 2,872 0 0 0 0 0

Water Management Strategies

Conservation (City of

Athens) a7 111 298 451 589 765

Fish Hatchery Reuse 0 2,872 2,872 2,872 2,872 2,872

New groundwater

(Carrizo-Wilcox) 0 1,400 1,400 1,400 1,400| 1,400

Forest Grove w/ WTP at

; 0 0 0 0 0 2240
City
WTP Expansion 2240 2240 2240
Total Supplies from 47| 4383| 4570 6,963 7,101 9517
Strategies
Total Supplies 5819 7,283| 7,470 9,863| 10,001| 12,417
Total from Conservation 47| 2.983| 3170 3323| 3461 3,637
and Reuse
Percent of Strategy
Supplies from 100% 68% 69% 48% 49% 38%
Conservation and Reuse
Demands
Demands (ac-ft per year) 5,367 5,884 6,502 7,203| 8,119| 9,251
Surplus or (Shortage) 452 1,399 968| 2,660 1,882| 3,166
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Athens MWA
14,000
12,000 ==
10,000 — — :
S Le® C—WTP expansion
> 8,000 /__ C—=Forest Grove
%_ ’ o /? o ] —INew Groundwater|
9 6,000 e — ] | | |===Conservation
Ij.-'; C—Hatchery reuse
2 4,000 —| | = Existing Supply
=@ Demand
NIiEEEENI
0 b T T
201¢ 202C 203C 204¢ 205C 206
Yield Unit
(ac-ft Unit Cost
per Capital Annual Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
Fish Hatchery Reuse 2,872 $0 $0 $0 $0
New Groundwater
(Carrizo-Wilcox) 1,400| $3,799,000 $513,900 $367 $1.13
Forest Grove water
with 4 MGD New WTP| 2 240| $26,619,000 $2,628,600 $1,173 $3.60
at City
4 MGD WTP
Expansion 2,240| $16,575,556 $1,651,300 $ 843 $2.92

Alternative water management strategies for AthdWgA include:

* Reuse of City of Athens Discharges

» Developing additional yield from Lake Athens by lding a new fish hatchery

intake and expanding the existing water treatméaritp
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4C.2.3 Houston County WCID 1 Houston County WCID 1 owns and operates
Houston County Lake in the Trinity River Basin irodston County. This reservoir is
currently permitted for 3,500 ac-ft per year. Thenfyield using the TCEQ-approved
Trinity WAM with the original storage capacity ip@aroximately 7,000 ac-ft per year.
Houston County WCID 1 has increased interest frisnturrent customers and potential
future customers to provide additional water. Toemthese demands, the WCID is
currently seeking a permit amendment for the fidld/of the reservoir. It is assumed that
there are little to no capital costs associatedh Wie amendment (only engineering and

legal costs).

4C.2.4 City of Jacksonville The City of Jacksonville has sufficient raw waded

treatment capacity to meet its projected demandsweder, the City has several
constraints to providing treated surface waterltot@ customers. The ability to move
additional surface water to the eastern part dtstawville to meet increasing demands is
limited. The City’'s existing surface water treatrhelant is currently underutilized and
could provide more surface water with the necessdrgstructure improvements. It is
recommended that the City of Jacksonville implemefrastructure improvements to

fully utilize its existing water sources.

In addition, the City of Jacksonville is a partigig in the Lake Columbia project.
This lake provides a source of additional raw w&tedacksonville beyond this planning
period or sooner if the City grows faster than pctgd. This strategy assumes that water
would be diverted at Lake Columbia and transpottedacksonville for treatment and
distribution. Jacksonville has a contract with ANR¥ 4,275 ac-ft per year from Lake
Columbia. It is assumed that the first phase «f gnoject would develop 1,700 ac-ft per
year (3 MGD). Subsequent phases would fully devétepCity’s contracted amount.
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Unit
Yield (ac- Cost
ft per Capital Annual Unit Cost | ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
Infrastructure 1,000 $1,000,000 97,2000  $97.20|  $0.30
Improvements
Lake Columbia 1,700 $ 19,133,700 $ 2,503,000 $1,472 $4.52

4C.2.5 Lower Neches Valley Authority. The projected water demands supplied
by the LNVA total 1,082,654 ac-ft per year in 206i0. addition to these demands there
are 32,000 ac-ft per year in potential future dessaand 40,000 ac-ft per year in

potential future irrigation demand increases.

TINVA is pursuing six strategies to

increase its reliable water supplies. These include

Water conservation associated with its irrigatiefiveries

* Modification of operations of the Neches River @alier Barrier, Lake BA
Steinhagen and Sam Rayburn Reservoir as a systeraximize yield

 Permit amendment for storage and unpermitted yieldSam Rayburn
Reservoir that is associated with the flood reallmn from elevation 164 ft
msl to 164.4 ft msl

* Flood storage reallocation and water right for asged storage and yield

* Sediment reduction in Lake B.A. Steinhagen

 Purchase of water from the SRA

In addition to these strategies, the constructidnRockland Reservoir is

recommended as an alternate strategy. A brief sisson of each strategy is presented

below.
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Water Conservation. The LNVA has implemented programs to increaseeffieiency
of water use in agricultural applications and dalies. The results of these programs are
showing reductions in irrigation losses and usepfo nearly 30 percent of the irrigation
water provided to current users. These water gawaine reported as water supply but are
actually demand reductions for current irrigaticsens. It is expected that the increased
irrigation efficiencies will result in increasesimigated acres (potential future irrigation
demand). The projected water conservation savitgalld offset these increases in

demands resulting from future growth.

System Operations The LNVA completed a salt water barrier in 200Qperation of
the LNVA reservoirs with the salt water barrier ntagult in some water conservation by
reducing the flow for fresh water needed to prewbetintrusion of salt water into the
fresh water supply intakes. The Corps of Enginemsducted an Environmental
Assessment of the impacts of the salt water baandrreported that the average expected
conservation, assuming no flow is required for préion of salt water intrusion, is on
the order of 111,000 ac-ft per y&ann drought years, the LNVA has realized saviags
much as 500,000 ac-ft. However, some flow mayeogiired for other purposes and the
exact value of this strategy is unknown at thisetiffor planning purposes, it is assumed
that average required flow will be available asi@oldal supply. To realize this supply,
LNVA will need to seek a systems operation permatrf TCEQ.

Permit Amendment for Unpermitted Yield in Sam Raybun Reservoir. In 1969 the
Corps of Engineers converted 43,000 ac-ft of fletmtage in Sam Rayburn Reservoir to
water supply by raising the conservation pool frt64.0 ft msl to 164.4 ft msl. The
associated firm yield was estimated at 28,000 gueft year. A contract between the
Corps and the City of Lufkin for this storage wapm@ved on May 22, 1969; however, a
water right for the additional yield was never sutied to the TCEQ. When the City of
Lufkin began preliminary design to use this sughly LNVA converted 28,000 ac-ft per
year of its Sam Rayburn water right to Lufkin, witie intent of submitting a water right
application to TCEQ for this amount. This strateggommends that the LNVA submit a
water rights application for the 28,000 ac-ft pearof supply that is associated with the
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increase of conservation elevation to 164.4 ft mikle implementation of this strategy
would not require construction of additional intrasture or additional studies.

Reallocation of Flood Storage in Sam Rayburn Reseow. One of the primary
purposes for the Sam Rayburn Reservoir is floodrobmwith approximately 1,099,000
ac-ft of flood storage. Under current operationSain Rayburn water is released from
the flood pool such that the flows at the Evadagegon the Neches River do not exceed
20,000 cfs. When the flood pool elevation dropd®6 ft msl, the gates are closed and
the remaining flood water is released through tydrdpower turbines. This is the same

operation for when the water is in the conservagioal (below 164.4 ft msl).

This strategy recommends that the flood storagevd®st elevations 164.4 and
166.0 ft msl be converted to water supply purpo$esre would be minimal impacts to
current operations and the amount of additionalewaupply that could be made
available is estimated at 122,000 ac-ft per yedis Btrategy requires Congressional
action for the reallocation. It also would requilhe LNVA to enter into a contract with
the Corps of Engineers for the additional storagech is estimated at 186,500 ac-ft, and
submit a water rights permit to TCEQ for the 12P,0fc-ft per year of additional

diversion.

Sediment Reduction. The LNVA pursued a study of the feasibility ofcagturing

storage in Lake B.A. Steinhagen. The recent sedirm@rvey of Lake B.A. Steinhagen
shows a loss of nearly one third of its originabaeity due to sediment. An additional
loss of nearly one third (30,000 acre-feet) is @ct@d over the planning period. Limiting
the sediment accumulation and/or recapturing Idetage allow the LNVA more

flexibility in its operations of its water systehe Neches WAM shows that LNVA is
able to fully divert the current permitted amourdni Lake B.A. Steinhagen and Sam
Rayburn Reservoir through the planning period (mergg projected sediment
accumulations). Therefore, increasing the storajenat increase diversion; however, it

will allow more water to be stored in Lake B.A. fateagen for operational purposes.
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(Note: recapturing storage will not increase ttoeagge amount in B.A. Steinhagen above
the permitted volume.) The volume of water fronstkirategy is minimal, while the cost
would be significant. Therefore, LNVA has detergdnthat this project will not be
pursued further at this time as a water managestategy for LNVA.

Purchase Water from the Sabine River Authority. The proximity of the Sabine River
Basin could make the transfer of water from theiBaliRiver a feasible alternative.
Infrastructure that would be required includes pustgtions and transfer through open

canal or closed pipe systems.

Rockland Reservoir. Rockland Reservoir was authorized for constructas a federal

facility, in 1945 along with Sam Rayburn, B. A. Bteagen and Dam A lakes. A 1947
report recommended construction of Sam RayburnBaAd Steinhagen with deferral of

Rockland Reservoir and Dam A until such time thedheéevelops. The Rockland
Reservoir site is located on the Neches River aeRWile 160.4. The top of the flood

pool would be at elevation 174 feet, msl with tdpconservation pool of 165 feet, msl.
The Reservoir Site Protection Study updated théd yand costs for the Rockland
Reservoir using ENR indexing (TWDB, 2007). No redcedetailed cost data has been
developed for Rockland Reservoir. Based on the TWADRIly, the estimated yield of
Rockland is 614,400 ac-ft per year and the unit cbwater is $115 per ac-ft (updated to
2008 dollars). More detailed studies are needecbidirm the yield and costs for this

project.
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2010 2020 2030 2040 2050 2060
Existing Supplies (ac-ft per year)
Sam Rayburn /B.A. | 795 000| 792,000 792,000[ 792,000/ 792,000] 792,000
Steinhagen
Pine Island 381,876 381,876] 381,876] 381,876 381,876 381,876
Water Management Strategies (ac-ft per year)
Conservation 20,000 30,0000 33,000 35,000 40,000 40,000
(Irrigation)
System Operation with 0| 111,000 111,000 111,000 111,000, 111,000
Saltwater Barrier
Unpermitted Yield of o| 28000 28000 28000 28000 28000
Sam Rayburn
Reallocation of Flood 0 0 0 0 122.000] 122,000
Storage
Purchase from SRA
(Toledo Bend) 36,000 36,000
Total Supplies from 20,000 169,000 172,000 174,000 337,000 337,000
Strategies
Total Supplies 1,193,876 1,342,876| 1,345,876| 1,347,876| 1,510,876 1,510,876
Total from
Conservation and 20,000| 141,000{ 144,000 146,000 151,000 151,000
Reuse
Percent of Strategy
Supplies from 100% 83% 84% 84% 45% 45%
Conservation and
Reuse
Demands (ac-ft per year)
Demand (Current 530,781 829,286| 1,021,528 1,043,078 1,063,682 1,082,654
Customers)
Demand (Potential 20,000/ 30,000 33,0000 35000 40,000| 40,000
Irrigation)
Demand (Potential 1,000 32,091 25591 25591 25591 25501
Future)
?;te;:;'a' Demand 551,781 891,377| 1,080,119 1,103,669 1,129,273 1,148,245
Surplus or (Shortage) 642,095 451,499 265,757 244,207 381,603 362,631
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wTET A

1,600,000
1,400,000 ——— — E !
1200000 | e e
E 1.000.000 __;—:?,ég—_; ; ;_ A Toledo Bend
© soooco | N A BN BN
:‘é e | : : : : : : I System Cperation
el RN
-L.U-UL.‘_J : : : : : : B Fasting Supply
) 2010 | 2020 | 2030 2040 2050 2000
Unit
Quantity Unit Cost
(ac-ft per Capital Annual Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
LNVA-L: Water 40,000/  $1,400,008 $30,000 $3.80 $0.01
Conservation
LNVA-2: System 111,000 $2,000,000  $500,000 $4.50 $0.01
Operations
LNVA-3: Permit 28,000 $200,008 $0 $0 $0
amendment Sam Rayburr
LNVA-4:Reallocation of 122,000 $31,736,500| $3,089,700  $25.33 $0.08
Flood storage
LNVA-6: Purchase of
Water from Sabine River 36,000 $39,168,200 $ 5,967,000 $166 $0.51
Authority
Alt. Strategy LNVA-7: 614,400/ $1,050,000,000 $70,400,000 $115 $0.35
Rockland Reservoir

1. Based on a 10-year meter replacement program & @&1@ per year. Cost data provided by LNVA.
2. Capital costs are for water rights application.désts for storage or O&M.
3. Costs are based on $163 per ac-ft of storage psedham the Corps of Engineers
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4C.2.6 City of Lufkin. The City of Lufkin currently relies on groundwafeom the
Carrizo-Wilcox aquifer. The City provides water tduntington, Angelina WSC,
Redland WSC, Woodlawn WSC and currently provide®uabone-third of the
manufacturing needs in Angelina County. The City hecently contracted with the City
of Diboll for 632 MGY. With the acquisition of Laki€urth and additional groundwater
from the Abitibi Bowater Corporation, the City expe to provide up to an additional 12
MGD of water for industrial demands. In additionth@se demands, the City of Lufkin is
contracted to provide up to 5 MGD to the Abitibcifay. This is a potential future
demand pending final outcome of the Abitibi facig.

Considering the currently available supply and eigx demands on the City of
Lufkin, the City shows a water supply shortage beuig in 2010 and increasing to over
28,000 acre-feet per year by 2060. To meet thesdgagjes Lufkin has secured multiple
water resources, including the Abitibi groundwaights in the Carrizo-Wilcox aquifer,
Lake Kurth, and water rights in Sam Rayburn RederV@hile the former Abitibi well
system is able to provide some water to the aitfyastructure improvements are needed
to fully utilize each of these sources.

The City of Lufkin is developing a long-term watsupply plan that develops

their water supplies in the following stages:

* Rehabilitate existing wells and fully develop aduhial groundwater in the
Carrizo-Wilcox aquifer;

» Develop surface water supplies from Lake Kurth; and
» Develop surface water supplies form Sam RaybureiiRes

» Develop Additional Groundwater
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The groundwater rights formerly associated with Albibi facility are permitted
for 8.3 MGD. There are 10 existing wells on thegamy that are in good condition and
can be used to supply the 8.3 MGD. There are seotrar wells that will likely need to
be plugged or reconditioned, if used. Three watks located in Nacogdoches County
and the other wells are located in Angelina Coumitye Nacogdoches County wells are
permitted for 524 MG/yr, which is approximately M4D.

To fully utilize these water rights, the City plat@sconstruct a new groundwater
treatment facility near the existing well field amgtall a new 24-inch pipeline to deliver
the treated groundwater to the south side of Luf@mdistribution. Planning and design
for groundwater treatment and distribution systexs begun, and the project is expected

to be completed in the next few years.

Develop Lake Kurth Surface Water. The water rights associated with Lake Kurth
include the right to divert up to 19,100 acre-fpet year from the Angelina River for
industrial purposes and to impound 16,200 acre-déetater in Lake Kurth. To utilize
these rights, Lufkin plans to construct a surfaegewtreatment plant at Lake Kurth and
construct a distribution system to move water tdkicuand to current and potential
wholesale customers. Upon development of this newce, Zavalla, Four Way WSC,
Angelina WSC, and M&M WSC are expected to becomelegale customers of the City
of Lufkin. These customers would be served withesv mpipeline from the new water
treatment plant at Lake Kurth. Some raw water magddd directly from Lake Kurth for
industrial purposes. As part of this strategy, aipo of the Angelina run-of-the-river
rights will need to be changed from industrial tsenunicipal use or multi-purpose use.
If the timing of this water right conversion is dgéd, the City may need to develop its
Sam Rayburn water rights for municipal use eatl@n shown in this plan. The Lake
Kurth strategy is expected to be developed in phasih the first phase to utilize raw
water from Lake Kurth for industrial purposes byl@pfollowed by the construction of a
surface water treatment facility by 2020. The alitsize of the treatment facility will
depend on the projected needs at the time. Forpropbses, it was assumed that a 15
MGD facility would be needed to utilize treated arairom Lake Kurth.
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Develop Sam Rayburn Reservoir Water Rights To meet the City of Lufkin’s long-
term water needs, Lufkin is continuing to plan alesdelop a water management strategy
to utilize its surface water rights in Sam RaybReservoir. In the late 1960’s the City of
Lufkin purchased storage and water production siglir surface water from Sam
Rayburn Reservoir through contracts with the LoWNeches Valley Authority (LNVA)
and the U.S. Army Corp of Engineers. The City hagager right to divert up to 28,000
acre-feet annually of surface water from the resiervlhis equates to an average
withdrawal rate of 25 MGD.

With the acquisition of Lake Kurth, the long-rangjan is to expand the surface
water treatment plant near Lake Kurth and treatwaater from Sam Rayburn Reservoir
at the expanded facility. For planning purposéss iassumed that water from Sam
Rayburn would be diverted from the northern endheflake and transported through a
36-inch pipeline. The treatment plant would beiatly expanded to 25 MGD with the
potential for further expansions beyond this plagnperiod. This water management
strategy is expected to be on line by 2040, pendimeydemands of potential future

customers.

The supplies and demands associated with the Citwifkin are shown in the
following table and figure.
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2010 2020 2030 2040 2050 2060

Existing Supplies (ac-ft per year)
Carrizo-Wilcox 11,000| 11,000/ 11,000/ 11,000/ 11,000/ 11,000
Water Management Strategies (ac-ft per year
Conservation (City of 50 117 189 247 319 408
Lufkin)
Groundwater - Carrizo- 4,650 4,650| 4,650 4,650| 4,650 4,650
Wilcox
Lake Kurth 6,800( 18,400 18,400 18,400 18,400/ 18,400
Sam Rayburn Reservoir 11,210 11,210 11,210
Total Supplies from 11,500 23,167| 23,239| 34,507 34,579| 34,668
Strategies
Total Supplies 22,500 34,167 34,239| 45,507 45,579| 45,668
Total from Conservation 50 117 189 247 319 408
and Reuse
Percent of Strategy
Supplies from 0.4% 0.5% 0.8% 0.7% 0.9% 1.2%
Conservation and Reuse
Demands (ac-ft per year)
Demand (Current 19,294/ 27,918 30,664 33,694 37,189| 41,162
Customers)
Demand (Potential Future 2,800 2,800, 2,800| 3,900, 3,900/ 3,900
Total Demand 22,094 30,718| 33,464| 37,594| 41,089 45,062
Surplus or (Shortage) 406 3,449 775 7,913 4,490 606
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Estimates of capital costs for the Lufkin groundsvatacilities are based on

planning information provided by the City of Lufkin

Unit
Yield Total Unit Cost
(ac-ft per Capital Annual Cost ($/1000

Strategy year) Cost Cost ($/ac-ft) gal)
Conservation 408 $40,000 $98 $0.30
New Groundwater 4,650 $ 14,097,000 $1,986,800 $427 $1.31
Lake Kurth 18,400 $56,488,600 $8,387,700 $455 $1.39
gﬁ?p@ayb“m 11,200| $53,164,000 $17,679,000  $1,577 $4.84
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4C.2.7 City of NacogdochesThe City of Nacogdoches utilizes groundwater from
the Carrizo-Wilcox aquifer and surface water frommké Nacogdoches. The City
provides water to Appleby WSC and D&M WSC. Moshat all, of the manufacturing
demands in the county are also supplied by the @ityacogdoches. The Neches WAM
shows the current firm yield of Lake Nacogdocheb&aoapproximately 17,000 ac-ft per
year, reducing to 15,100 ac-ft per year by 2060ithvthe City’s existing groundwater
supplies, Nacogdoches has a reliable supply ofcxjpately 20,000 ac-ft per year. This
supply is sufficient to meet the projected demamdthis plan, but the City’s current
water planning efforts indicate greater populatgowth and higher demands by the
commercial and manufacturing sectors than projeoyeitie TWDB.

The City of Nacogdoches is pursuing two strategpesicrease the reliability of
its supplies and provide for projected growth: &ddal groundwater from the Carrizo-
Wilcox and surface water from Lake Columbia. Grdwater from the Carrizo-Wilcox
is used to supply much of the southern part ofdheand the City of Nacogdoches is
considering increasing its groundwater suppliebdtier serve this section of the City.
The City of Nacogdoches is also among those cadetlafor participation in the Lake
Columbia project. The City proposes to obtain raater from Lake Columbia to
transmit to Lake Nacogdoches. The existing treatrp&ant would be expanded to treat
the additional water. As a long-term alternatibes City of Nacogdoches is considering
developing strategies to use water from Sam RayReservoir and/or Toledo Bend
Reservoir as potential future water sources. Ravemwmould be transmitted to the City
and treated by Nacogdoches. Costs were developdtidololedo Bend strategy and a
more detailed evaluation of the Sam Rayburn altemmavill be developed for the 2016

Regional Water Plan.
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2010 | 2020 | 2030 | 2040 | 2050 | 2060

Existing Supplies (ac-ft per year)

Carrizo-Wilcox 3,100 3,100| 3,100 3,100| 3,100{ 3,100

Lake Nacogdoches 17,0626,683| 16,300( 15,917 15,533| 15,150

Water Management Strategies (ac-ft per year)

Expand groundwater 2,800 2,800| 2,800 2,800| 2,800( 2,800
Conservation (City) 0 229 425 514 654 787
Lake Columbia 8,551 8,551| 8,551| 8,551| 8,551
Total Supplies from Strategies 2,8p01,580( 11,776| 11,865| 12,005| 12,138
Total Supplies 22,96} 31,363| 31,176| 30,882| 30,638| 30,388
Total from Conservation and 229 425 514 654 787
Reuse

Percent of Strategy Supplies 0.0%| 2.0%| 3.6%| 4.3%| 5.4%| 6.5%
from Conservation and Reuse

Demands (ac-ft per year)

Demand (Current Customers) 10,3411,573| 12,812| 14,006| 16,096| 18,062

Demand (Potential Future)

Potential Demand (Total) 10,34411,573| 12,812| 14,006| 16,096| 18,062

Surplus or (Shortage) 12,623 19,790| 18,364 16,875| 14,542| 12,326

4C-83 Chapter 4C



2011 Water Plan
East Texas Region

Nacogdoches
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Yield Unit
(ac-ft per Capital Annual Unit Cost Cost
Strategy year) Cost Cost ($/ac-ft) | ($/1000 gal)
Conservation 787 $40,000 $51 $0.16
New
Groundwater 2,800 $2,727,000 $724,600 $259 $0.79
Lake Columbia 8,551| $37,282,000 $7,287,000 $852 $2.61
(TXI't‘)*dO Bend 5,175| $114,419,000 $10,602,000  $2,049 $6.29

4C.2.8 Sabine River Authority (SRA). The SRA is based in North East Texas

and ETRWPA. SRA currently provides water from liswer Basin system (Toledo

Bend reservoir and Canal System) to water useteearETRWPA. The SRA provides

water from its Upper Basin reservoirs (Lake Tawakord Lake Fork) to water users in
Regions C, Region D, and the ETRWPA. These sowredully contracted and SRA

has requests for additional water in the Upper iBadihere are sufficient supplies from

the Lower Basin system to meet water demands, Bét &nnot fully meet the current

and future demands in the Upper Basin. To meetethd®rtages, SRA plans to
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participate in the Toledo Bend Pipeline projectt thvauld transport 500,000 ac-ft per
year of water from Toledo Bend to the Upper Baseaand Region C. Of this amount,
100,000 ac-ft per year would be used for usertienipper Sabine Basin, 200,000 ac-ft
per year would be for the North Texas Municipal @dDistrict, and 200,000 ac-ft per
year would be for the Tarrant Regional Water DistriBoth the North Texas Municipal
Water District and Tarrant Regional Water Distace based in Region C. A map of the
proposed project is shown on Figure 4C-1. A pigelioute has not been selected. The
route indicated on Figure 4C.1 is only for illusiva purposes. Costs were developed for
the full amount of the project. The project maydeveloped in phases, with Phase 1

supplying approximately half of the total projeat@unt.

A recommended alternate strategy is to transpoddatitional 200,000 ac-ft per
year from Toledo Bend to Dallas Water Utilities #ototal of 700,000 ac-ft per year from
Toledo Bend Reservoir. A special study for thisjpcbwas conducted for the ETRWPG
and the summary repofnter-regional Coordination on the Toledo Bend Project, was
submitted to the TWDB in March 2008. Details of tthevelopment of Toledo Bend
Project can be found in this report. Recommendationusers in Region C are discussed
in the 2011 Region C Water Plan.

To support the increased use of water from ToledodBreservoir, the SRA has
submitted a permit amendment to TCEQ to fully méiliTexas’ share of the reservoir's
firm yield. The application requested an additio2@8,300 ac-ft per year of supply based
on the TCEQ-approved Sabine River Basin WAM. Thpliagtion has been declared
administratively complete and TCEQ is currently ieeiing the permit request. For
planning purposes, the supply available from themgeamendment is based on the
unpermitted yield for Toledo Bend as determinedh®sy Sabine WAM that was used for
regional water planning. The actual amount willdetermined through the permitting

process.
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2010 2020 2030 2040 2050 2060

Existing Supplies (ac-ft per year)

Lake Tawakoni 229,807 228,093 226,380| 224,667 222,953 221,240

Lake Fork 173,035 171,820 170,605 169,390 168175 166,960
Toledo Bend 750,000/ 750,000 750,000 750,000 750,000, 750,000
Reservoir

Canal System 147,100 147,100 147,100 147,100, 147,100 147,100

Water Management Strategies (ac-ft per year)

Permit 219,900/ 215,300, 210,800/ 206,200/ 201,600 197,000
Amendment

Toledo Bend 0 0 0 0| 500,000 500,000
Project

Total Supplies

. 219900, 215300/ 210,800 206,200 701,600 697,000
from Strategies

Total Supplies | 1,519,8421,512,313 1,504,885| 1,497,357 1,489,828 1,482,300

Demands (ac-ft per year)

Demand
(Current 561,237 541,237 521,237 521,237 521,237, 521,237
Customers)

Demand
(Potential 72,015 78,015| 106,765/ 115,765 563,440 563,440
Future)

Potential
Demand 633,252 619,252| 628,002 637,002| 1,084,677 1,084,677
(Total)

Surplus or

886,590, 893,061 876,883 860,355/ 405,151 397,623
(Shortage)

Note: Supplies for the Toledo Bend Pipeline Proggetincluded in the yield of Toledo Bend.
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Unit
Yield Unit Cost
(ac-ft per Capital Annual Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
Toledo Bend 1)
Pipeline Project 100,000% | $475,648,000 $59,751,911 $598 $1.83

(1) Quantity shown is the amount for SRA. Total amaofngtrategy is 500,000 ac-ft
per year. The costs for the supply difference @00 ac-ft per year) will be borne
by other participants.

4C.2.9 City of Tyler. The City of Tyler is shown to have sufficient plips through
the planning period using the TWDB approved demparajections. Recent population
data show that the City is growing at a much fastts than previously estimated. Data
reported by the State Demographer show the popualatithe City of Tyler has increased
at an average annual growth rate of 2.4 percenichmbquates to a projected decadal
population growth of 26 percent. The TWDB showseadlal growth of 7 percent for the
City of Tyler. This difference is significant fone expected water demands on the City.

Assuming that only half of this observed growth Tader occurs for subsequent
decades (2020 to 2060), the projected water denfandlse City are nearly 20,000 acre-
feet per year higher in 2060 than the projectedatets in this plan. In addition, there is
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considerable interest in other users in Smith Gpaanhtracting with the City of Tyler for

water supplies. There are recommended strategieEyfer to provide additional water

to Community Water, Whitehouse and ManufacturingSimith County. With these

potential future demands the City of Tyler will de® develop additional supplies and

expand its treatment capacities.

The City has developed about half of its contracigply in Lake Palestine and

plans to develop the remaining supply as part ©idhg-term water supply plan. It is
recommended that the City of Tyler develop the @alial 30 MGD of Lake Palestine

water.
2010 | 2020 | 2030 | 2040 | 2050 | 2060
Existing Supplies (ac-ft per year)
Carrizo-Wilcox 4,340 4,340| 4,340 4,340| 4,340 4,340
Lakes Tyler/ Tyler East 23,54123,541| 23,541 23,541| 23,541| 23,541
Lake Palestine 16,81516,815| 16,815| 16,815 16,815| 16,815
Lake Bellwood 30( 300 300 300 300 300
Water Management Strategies (ac-ft per year)
Conservation (City of Tyler) 301 526 772 1,036| 1,234 1,344
Lake Palestine D 0| 16,815| 16,815| 16,815 16,815
Total Supplies from Strategies 301 526 17,587| 17,851| 18,049| 18,159
Total Supplies 45,297 45,522| 62,583| 62,847| 63,045 63,155
Total from Conservation and 301 526 772 1036 1234 1344
Reuse
Percent of Strategy Supplies from 100%| 100%| 4.4%| 5.8%| 6.8%| 7.4%
Conservation and Reuse
Demands (ac-ft per year)
Demand (Current Customers) 30,5081,903| 33,224| 34,506| 36,865| 40,656
Demand (Potential Future) 4790 7256( 10133| 13655 16874| 20178
Potential Demand (Total) 35,29639,159| 43,357| 48,161| 53,739| 60,834
Surplus or (Shortage) 10,001 6,363| 19,226| 14,686/ 9,306| 2,321
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Unit
Yield Unit Cost
(ac-ft per Capital Annual Cost ($/1000
Strategy year) Cost Cost ($/ac-ft) gal)
Conservation 1,344 $0 $60,000 $45 $0.14
Lake Palestine
Infrastructure 16,815/ $79,389,25Q0 $13,957,000 $ 830 $2.55

4C.2.10 Upper Neches River Municipal Authority The Upper Neches River
Municipal Water Authority (UNRMWA) owns and operatthe Lake Palestine system in
the Neches River Basin. Based on current contrdicess UNRMWA shows a small

shortage during the planning period. This shortey@rimarily associated with the

reduced firm yield of Lake Palestine due to pra@dcdedimenaccumulation in the lake.

The UNRMWA was the sponsor the proposed Lake Haptoject. With the
current uncertainties surrounding this project, tHdRMWA in conjunction with the
City of Dallas have identified the need for a L&daestrill replacement project. The city of
Dallas is actively working with the UNRMWA to idefyt the best replacement project

4C-90 Chapter 4C



2011 Water Plan

East Texas Region
for the loss of the supply that would have beervigexd by Lake Fastrill. One alternative
that is being considered is the Neches River Rutfv@fRiver Diversion. This project
would divert water from the Neches River in Andersand Cherokee Counties
downstream of Lake Palestine and the Neches Riaiohal Wildlife Refuge and
upstream of the Weches Dam site. The water woul@gumeped to off-channel storage
reservoirs for subsequent diversion. The run-ofrther diversions would be subject to
senior water rights and environmental flows. Based a total off-channel storage
capacity of 540,000 ac-ft, the firm supply fromstisirategy is estimated at 134,500 ac-ft
per year. Of this amount, 112,100 ac-ft per yeauld be purchased by Dallas Water
Utilities, and the remaining 22,400 ac-ft per y@auld be available for users in the
ETRWPA. The Lake Fastrill Replacement Project is@mmended water management
strategy for Region C to provide 112,100 ac-ftyear of water to Dallas Water Utilities.
Details of the development of this strategy to $ymllas Water Utilities are discussed
in the2011 Region C Water Plan.

2010 2020 2030 2040 2050 2060
Existing Supplies (ac-ft per year)
Palestine System 207,458 205,417| 203,375 201,333 199,292| 197,250
Water Management Strategies (ac-ft per year)
Lake Fastrill
Replacement Project 0 0 0 134,500] 134,500] 134,500
Total Supplies from
Strategies 0 0 0 134,500| 134,500[ 134,500
Total Supplies 207,458 205,417| 203,375 335,833 333,792| 331,750
Demands (ac-ft per year)
Demand (Current
Customers) 210,135/ 210,124 210,115 210,106/ 210,099 210,093
Demand (Potential
Future) 0 0 0 112,100 112,100f 112,100
FTOJgI')“a' Demand 210,135 210,124 210,115 322,206 322,199 322,193
Surplus or -2,677| -4,708| -6,740|  13,627| 11,592| 9,557
(Shortage)
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Yield Unit Cost
(ac-ft per Unit Cost ($/1000
Strategy year) Capital cost | Annual Cost | ($/ac-ft) gal)
Neches River
Run-of-the-River| 134,500, $1,980,278,000 $193,301,00 $1,437 $4.41
UNRMWA
400,000
350,000 — —
L 9

300,000
3
L 250,000 = Fastril
@ Replacement
S 200,000
§E B Existing Supply
¢ 150,000
G
< 100,000 —@— Demands

50,000 -
0 I T T T T T
2010 2020 2030 2040 2050 2060

4C.3 Texas Water Development Board Database

The 2012 Regional Water Planning Data Web Inter{f&@f®12) is an electronic
database provided by the Texas Water DevelopmeatdBahich functions to collect,
maintain and analyze electronic water planning .dafdhe Regional Water Planning
Groups and their contracted consultants may erdta fbr their respective regions in
order to facilitate development of useful and ralgvregional and state water plans. A
copy of the data from the DB12 is provided in ApgerdC-B.
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Chapter 4D

Water Management Strategy Evaluation

Water management strategies identified to meet water needs during the planning

period were evaluated based on the following criteria:

1)

)

©)

(4)

©)
(6)

(7)

Evauation of the quantity, reliability, and cost of water delivered and
treated for the end user's requirements, incorporating factors to be used in

the calculation of costs as required by regional water planning;

Environmental factors including the effects of the proposed water
management strategy on environmental water needs, wildlife habitat,
cultural resources, water quality and effect of upstream development on

bays, estuaries, and arms of the Gulf of Mexico;

Impacts on other water resources of the state including other water
management strategies and groundwater surface water interrel ationships;

Impacts of water management strategies on threats to agricultural and

natural resources of the regional water planning area;
Impacts of the strategy on key water quality parameters;

Any other factors as deemed relevant by the regiona water planning group
including political feasibility, implementation issues and potential

recreational impacts,

Equitable comparison and consistent application of al water management
strategies the regional water planning groups determines to be potentially
feasible for each water supply need;
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8 Consideration of the provisions in Texas Water Code, § 11.085(k)(1) for
interbasin transfers; and

9 Consideration of third party social and economic impacts resulting from

voluntary redistribution of water;

The evaluation was undertaken through the development of a matrix to rate the
above consideration from most desirable (1) to least desirable (5). Rating of the
Environmental Factors (item 2 above) was evaluated using a separate matrix with
consideration of nine factors; total acres impacted, wetland acres, environmental water
needs, habitat, threatened and endangered species, cultural resources, bays and estuaries,
environmental water quality and other noted factors. The evaluation matrices are
included in Appendix 4D-A.
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Chapter 5

| mpacts of Selected Water Management Strategies on
Key Parameters of Water Quality and
| mpacts of Moving Water from Rural and

Agricultural Areas

The regulations that describe the content and psofer the development of
regional water plans direct that the plan “inclad€éescription of the major impacts of
recommended water management strategies on kemetma of water quality identified
by the regional water planning group . ..” anhpacts on agricultural resources.” [30
TAC 357.7(a)(12); 30 TAC 357.7(a)(8)]. In the 20Bést Texas Regional Water Plan,
this chapter provided information and recommendastido assist the ETRWPG in
identifying the key water quality parameters thatynbe impacted by implementation of
recommended WMSs that were new to the regionalrvda@ in 2006. Chapter 5 for the
2011 Plan reviews the selected water quality patersiediscusses how various types of
WMSs could affect water quality, and presents @ntisof the WMS developed in the
2011 Plan. Also included is an assessment ofélyenkater quality parameters that could
be affected by the implementation of each new WNtSaddition, this chapter provides
information relating to the potential impacts of virg water used for rural or

agricultural purposes to urban uses.
51 Key Water Quality Parameters

The following water quality parameters were selédy the ETRWPG in the
2006 Plan as parameters that could be impacted BMSWecommended for the
ETRWPA:
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* Total Dissolved Solids (TDS)
» Dissolved Oxygen (DO)
* Nutrients
* Metals
e Turbidity

A discussion of these parameters and the ratiofualeheir selection by the
ETRWPG is contained in the 2006 Plan. The ETRWR&determined that these same

parameters will be evaluated for the 2011 Plan.

5.2 Summary of Potential Impacts of Water M anagement

Strategieson Water Quality

The implementation of specific WMS can potentialtypact both the physical
and chemical characteristics of water resourcethénregion. An assessment of the
characteristics of each WMS that can affect watgality follows. The assessment
includes a discussion of how the specific watedityuparameters identified above could
be affected by various types of WMS. In additidiyIS that have been identified for the
first time in the 2011 Plan will be evaluated foeir specific potential impacts on water

quality.

The following WMS types are employed in the ETRWPA:

* Expanded use of existing surface water resources
* Interbasin water transfers

* New reservoirs

* Expanded use of groundwater resources

* Indirect Reuse

* Expansion of local supplies

* Voluntary redistribution

« Water conservation
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Table 5.1 summarizes how the various types of watanagement strategies

could impact water quality.

Table5.1 Evaluation of Potential Water Management Strategy | mpacts on Water Quality

Water M anagement Strategy Types
Expanded Expanded Expanded
Water Useof Inter- Useof Useof Voluntary
Quality Surface basn New Ground- | Indirect Loca Re- Water
Par ameter Water Tranders | Reervoirs | water Reuse | Suppliest | digribution** | Conservation***
TDS L] L] L] L] L] L]
Dissolved . . . .
Oxygen
Nitrogen . . . . .
Phosphorus . . . . .
Metals . . . . . .
Turbidity . .
*Expanded use of local supplies would not typicdlly expected to have a significant impact on water
quality.

**\oluntary Redistribution could have an impact the water quality of the receiving water body
***\\ater conservation would not typically be expedtto have a significant impact on water quality

5.2.1 Expanded Use of Existing Surface Water Resources. The expanded
use of existing surface water resources will previuch of the increased water supply
for the ETRWPA during the planning period. Thenmary physical impact of this
expanded use of surface water is a change in theneoof water remaining in the river

basin (i.e., flow in a stream or storage in a lake)

Impacts on key water quality parameters vary dejpgndn factors such as the
location of the source and the intended destinatifothe water transfer. For strategies
that involve pumping existing surface water dingt¢tl a water treatment plant, no impact
on water quality is anticipated. However, when wasepumped from one source to
another, the impacts will depend on the existingeweguality of the two sources, as well

as the quantities to be transferred and any mitigahat may be applied.
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5.2.2 Interbasin Water Transfers. ETRWPA interbasin water transfers currently
occur in Jefferson, Nacogdoches, Orange, and Roskt{eés. The major water transfers
occur in Jefferson and Orange Counties. Major mpaicpopulations and industrial
activities are located in both Jefferson and Ora@Ggenties. Water transfers in these
counties are designed to compensate for the defi@vailable water in specific portions
of each county. Some voluntary redistribution unface water expansion strategies may

involve interbasin transfers within the region.

In cases where the water characteristics of thececand destination river basins
are significantly different, the interbasin tramsfan cause changes in the receiving water
body. Changes in TDS, alkalinity, hardness, obitlity can impact water users,
particularly industrial users that have treatmewicpsses to produce high quality waters
(for boiler feed, for example) and water treatmglants. Water treatment processes are
tailored to the quality of the water being treatédhe quality of the feed water changes,
the treatment process may have to be changed aks we€hanges in nutrient
concentrations or water clarity can affect the eitef growth of algae or aquatic
vegetation in a stream. The same concentrationifents can produce different levels
of algal growth in different water bodies dependmg factors such as water clarity,
shading, stream configuration, or other chemicalstituents in the waters. With respect
to water clarity, there are also aesthetic conatttans. It is generally not desirable to
introduce waters with higher turbidity, or colonto high clarity waters. Because the
river basins within the ETRWPA have similar watbaracteristics, interbasin transfers

within the region generally do not have significamiter quality impacts.

Some of the recommended and alternative stratdgieshe Region C water
planning area call for increased use of water fr@servoirs located in Region | (or
proposed to be located in the region). In geneeservoirs in East Texas have higher
concentrations of nutrients (i.e., nitrogen and sgtmrus) than many of the Region C
reservoirs. The ultimate impact of importing wateth higher nutrient concentrations to
Region C reservoirs is difficult to predict due tiee complex kinetic relationships
between nutrients and chlorophyll-a. Strategie$ itmeolve importing water from East

Texas reservoirs to Region C reservoirs may resulincreases in nitrogen and
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phosphorus, but are not likely to lead to impalets tvould impair the designated uses of

the Region C water bodies.

In general, the TDS concentrations in East Texasrweirs are lower than in
Region C reservoirs. Therefore, in nearly all catesisfer of water from the ETRWPA
to Region C reservoirs will have a positive impactTDS concentrations in the receiving
water bodies. All of the recommended water managénsrategies involving
exportation of East Texas water to Region C resenare anticipated to have minimal

impact on key water quality parameters.

5.2.3 New Reservoirs. One proposed WMS to serve needs in the ETRWPAeis th
development of Lake Columbia on Mud Creek. Thetmsa@mificant potential impact of
new reservoir construction is the inundation ofttmiands and a decrease in instream
flows below the reservoir. If this occurs, thegudtal impacts include those described in
the previous section when instream flow is reduded to increased stream usage, i.e.,
potential impacts on TDS, nutrients, DO, and, imsaases, metals. Other impacts from
new reservoirs on water quality could be associatgéd changes to the flow regime
downstream of the dam that would result. Such gbanin flow would result in
significant changes to sediment loads, scouringha stream, and other geomorphic

changes.

Significant water quality impacts resulting fronmneeservoir construction could
occur when the dam release structures are designecelease water from the
hypolimnion (e.g., bottom release of water throtlghdam). During the summer season,
water quality concerns with respect to waters ia ttypolimnion include decreased

oxygen levels, low temperature, and high nutriemoentrations.

The development of a reservoir requires extensmer@nmental impact analysis
prior to its approval that examines all such po&énwater quality issues. Any water
quality issue anticipated by construction of theergoir would likely be investigated and

mitigation plans developed, if deemed necessanherdfore, adverse water quality
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impacts anticipated by construction of new resesvehould be considered low, due to

mitigation requirements.

5.2.4 Expanded Use of Groundwater Resources. Proposed ETRWPA WMS
include increased uses of groundwater from the iZaMilcox aquifer, Gulf Coast
aquifer, Yegua-Jackson aquifer, Queen City aqudied Sparta aquifer. The increased
withdrawal of groundwater can affect both the gitpraind quality of water resources in
the region. There is significant potential thatreased use of groundwater will increase
TDS concentrations in area streams.  Groundwateesjuéntly contain higher
concentrations of TDS or hardness than are coreiddesirable for domestic uses.
Some homeowners may install treatment systemsdieceeTDS or hardness. Operation
of these systems may introduce high concentratan§DS to municipal wastewater
systems or area streams. However, because tretadies are expected to be small, the
overall impacts should be negligible. Increasethdvawal of groundwater resources can
also affect the quality of the water in the aquféy increasing the potential for the
intrusion of saltwater and/or brackish water inte taquifers, especially in coastal

regions.

5.2.5 Indirect Reuse. This strategy involves the discharge of treatedteveater
effluent into a body of water used for water supplghe purpose of the discharge may
simply be a result of the need to dispose of tkatérd wastewater or may be for the
specific purpose of augmenting the water supplgaled wastewater can contain nutrient
and TDS concentrations that are high in compariedhe receiving water. However, for
most of the recommended strategies that includeeicidreuse, advanced wastewater
treatment, constructed wetlands, or blending, atould be required to mitigate potential
water quality impacts associated with nutrients amalS. For the purposes of this
evaluation, it is assumed that some form of mitayafor potential water quality impacts
associated with the key parameters will be implaednif necessary. For this reason,
impacts on water quality resulting from indirectise are expected to be minimal.
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5.2.6 Expansion of Local Supplies (Livestock Ponds). The development of
additional livestock ponds involves the capturelawfalized water for individual use,
generally. In East Texas, where rainfall is geler@bundant, this diversion of small
volumes of localized runoff would not result inigrsficant reduction in overall flow in

streams. It is not expected to cause significapiaicts to water quality.

5.2.7 Voluntary Redistribution. The voluntary redistribution of water from one
water supplier to another does not cause impactswater quality unless the
redistribution includes expanded use of surfaceewat groundwater, or involves a
transfer of water from one basin to another. Ra@knrvater quality impacts of the
expansion of existing water supplies, or interbasansfers, have been previously
described.

5.2.8 Water Conservation. Water conservation is the development of water
resources and practices to reduce the consumptilms® of water, increase the recycling
and reuse of water, and improve the efficiencyhm tise of water. Water Conservation
Plans are designed to implement practices to ce@sgater and quantitatively project
water savings. The water conservation measuresni@ended in the ETRWPA are not
expected to affect water quality adversely. Theulte should generally be beneficial
because the demand on surface and groundwater reesowill be decreased.
Quantifying such positive impacts could be veryidifit. Chapter 6 contains additional

discussion of water conservation in the ETRWPA.

5.3 Impacts of Moving Rural and Agricultural Water to

Urban Uses

As the population of Texas increases, municipal saistrial water demands
will rise accordingly, even with the implementatiaf conservation measures. The
largest proportion of additional municipal waterpply that will be utilized in The
ETRWPA over the planning period will be from expaddise of existing surface water

supplies and, to some extent, development of nefacel water supplies such as Lake
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Columbia. Surface water demand will increase fanitipal and industrial water users
as addressed in Chapter 4. However, as currplahned, the expanded use of surface
water is not expected to involve significant tramsfof agricultural supplies to municipal
or industrial supplies. The proposed increasesunicipal water surface water supplies

will rely on existing water rights or new waterig from currently unpermitted supplies.
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Chapter 6

Water Conservation and Drought M anagement

Recommendations

Water conservation is defined by Texas Water CddédPR.8 as the development
of water resources and those practices, technignédechnologies that will reduce the
consumption of water, reduce the loss or wasteatéryimprove the efficiency in the use
of water and increase the recycling and reuse ¢émta be made available for future or
alternative uses. Water conservation plans are-ferg, permanent strategies to reduce
water use. Drought contingency plans are simdatdnservation plans in that they aim
to reduce water use, but are only intended for teary periods during drought

conditions.

Some water demand projections incorporate an eg@detvel of conservation to
be implemented over the planning period. For mipalause, the assumed reductions in
per capita water use are the result of the impléatiem of the State Water-Efficiency
Plumbing Act. On a regional basis, this is abaut8apercent reduction in municipal
water use (23,860 ac-ft per year) by year 2060dithkamhal municipal water savings may
be expected as the Federal mandate for low flothetowashing machines took effect in
2007.

Conservation savings were also included in thenstel@ctric power demands.
Demands for steam-electric power were developet thié assumption that long-term
power needs will be met with more water-efficieatifities. The estimated water
savings associated with the higher efficiency poplents is nearly 27 percent of the total
demands or 57,100 ac-ft per year in the ETRWPA.duRgons in demands due to
conservation were not quantified by the TWDB fomuii@acturing, mining, irrigation and

livestock needs.
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SB1 requires each region’s water plan to addressigit management and
conservation for both groundwater and surface watpply sources.

The ETRWPA is a water-rich region and water coraon in the region is
driven by economics and not by lack of water suppihe ETRWPG believes that water
users in the ETRWPA will implement advanced watenservation measures (i.e.
savings associated with active conservation messaeeconomic conditions dictate to
each individual user. Given the general abundaricaccessible water supply to the
water users in the ETRWPA, the ETRWPG believestreservation strategies included
in this planning period represent an economicalthievable level of conservation.
Currently, over one fourth of the municipal watserts in the ETRWPA have per capita
water use less than 100 gallons per person peamp 7 percent are less than the Water
Conservation Task Force recommended state avefdg@aallons per person per day.
While municipal use represents about 20 percettietotal regional water demands, the
potential savings from advanced municipal conseymatre relatively small. This

opinion may change as economics and water supplyittons change in East Texas.
6.1 Water Conservation Plans

The TCEQ requires water conservation plans fornalinicipal and industrial
water users with surface water rights of 1,000tguef year or more and irrigation water
users with surface water rights of 10,000 ac-ft year or more. Water conservation
plans are also required for all water users apglyon a State water right, and may also
be required for entities seeking State funding i@ter supply projects. Legislation
passed in 2003 requires all conservation plangégiy quantifiable 5-year and 10-year
conservation goals and targets. While these gamdsnot enforceable, they must be
identified. Updated water conservation plans foJ®g in the region were to be
submitted to the Executive Director of the TCEQ &mthe ETRWPG by May 1, 2009.

In the ETRWPA, 28 entities hold municipal or induatrights in excess of 1,000
ac-ft per year and three entities have irrigatiatewn rights greater than 10,000 ac-ft per

year. A list of the users in the ETRWPG requiredtubmit water conservation plans is
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shown in Table 6.1. Others have contracts withored and wholesale water providers

for greater than 1,000 ac-ft per year.

Presently, these water users are not requiredvel@e water conservation plans
unless the user is seeking State funding; howewenholesale water provider may
request that its customers prepare a conserval@ontp assist in meeting the goals and

targets of the wholesale water provider’s plan.

To assist entities in the ETRWPA with developingtevaconservation plans,
model plans for municipal water users (wholesaleraigil public water suppliers),
industrial users and irrigation districts may berfd in the appendices of Chapter 6 in the
2006 Plan. Additionally, model conservation plans available on the TCEQ website at

http://www.tceqg.state.tx.us/permitting/water supwbter rights/conserve.htmlEach of

these model plans addresses the latest TCEQ rawnts and is intended to be modified

by each user to best reflect the activities appatgto the entity.

Water conservation strategies vary by water user ae shown in Table 6.2.
This table lists water conservation strategiesifadividuals who have submitted water
conservation plans as of August 25, 2009. Thedarf the conservation activities for

municipal water users in the ETRWPA are:

* Education and public awareness programs.

* Reduction of unaccounted for water through watelitauand maintenance

of water systems.

* Water rate structures that discourage water waste.

Industrial water users include large petrochemindlistries as well as smaller
local manufacturers. Conservation activities as$éed with industries are very site and
industry-specific. Some industries can utilizedarsh water supplies or wastewater
effluent while others require only potable waterlt is important in evaluating
conservation strategies for industries to balaheewater savings from conservation to

economic benefits to the industry and the region.

6-3 Chapter 6



2011 Water Plan
East Texas Region

Table6.1 Water Usersand Types of Use that are Required to have

Water Conservation Plans

Energy

Athens Municipal
Water Authority*

Angelina-Nacogdoches
WCID No.1

City of Beaumont

Athens Municipal Wate
Authority

=

City of Center

City of Lufkin

City of Jacksonville

E | Dupont De Nemour|
& Co

City of Lufkin*

Entergy Texas, Inc.

City of Nacogdoches| Exxon Mobil Oil
Company

Houston Co WCID | Independent Refining

No. 1 Corp.

Lower Neches Valley|
Authority

Luminant Generation
Co. LLC

Panola Co FWSD No.

Panola Co FWSD No. 1

1

Sabine River Premcor Refining
Authority* Group, Inc.

City of Tyler* Sabine River Authority

Upper Neches River
MWD

Temple-Inland Forest
Prod Corp

Texas Petrochemicals L

City of Tyler

Union Oil of California

P

No. 6

- : : - Irrigation
M unicipal/Domestic Industrial Mining Other Water Users
Angelina & Neches | Angelina & Neches United States | Jefferson Co. Sabine River
River Authority * River Authority* Department of | Drainage District | Authority

Texas Parks and
Wildlife
Department

Joe Broussard

M Half Circle
Ranch
Company

* Water users with multiple types of use.
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Table6.2 Primary Water Conservation Strategies Documented in Water Conservation Plans

Primary Water Conservation Strategies

T g E v} o _O‘ g Py - © 7)) o
25 | 2% | o8 2 | 285 | Xp® |553 . |028%8a8
c 2 D c 50 2 o 23® |28€37|58258= @)
Water User Group 5 3 %3 | 828§ s g0 | 832 |3885(83%4=28| 3
20 §= | 8£5 o 822 | 522 8558|5225 23 | °
S 2 g8 | 32 3 358 | 580 |8B3 |vBS3%2
° 3 2= = S 2§z |® | ® S°5 &
Passive Active Conservation Strategies
Strategies
Angelina & Neches River Authority ° . ° ° ° ° °
Angelina-Nacogdoches WCID No.1 ]
City of Beaumont ) ° ° ° °
City of Jacksonville ° ° ° ° ° ° ° °
City of Lufkin ° ° ) ° ° ° ° °
City of Nacogdoches ° ° ° ° °
Entergy Texas, Inc. °
Houston Co WCID No.1 ° ) ° ° °
Luminant Generation Co. LLC .
Sabine River Authority ° ) °
United States Dept of Energy °
Upper Neches River MWD ° ° ° ° ° ° °
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In the ETRWPA, where water is readily availableguieing costly changes to
processes and equipment may not be practical anefibel to the region. In light of

these considerations, the focus of the conservattwities for industrial users is:

» Evaluation of water saving equipment and processes.
» Water rate structures that discourage water waste.

Most irrigation occurs in the lower parts of thedNes and Sabine Basins. Much
of the irrigation water is delivered by canals andsed for rice farming along the coast.
Appropriate conservation activities for the largegators in the ETRWPA include the

following:

* Reduction in operational losses and losses asedamth conveyance

systems.

» Coordination of irrigation deliveries to maximiz#i@encies (tailwater

recovery).

» Encourage water saving irrigation equipment and lanactices for

customers (e.g., land leveling).
6.2 Water Trends

The State of Texas Water Conservation Implememadtask Force (WCITF) has
set a recommended goal of an average per capisucgation of 140 gpcd for water
suppliers. Based on a study conducted in PhasmaihdR3 of Regional Water Planning,

water use in the ETRWPA is well below the targdtiga

Study No. 3, “Study of Municipal Water Uses to Irope Water Conservation
Strategies and Projections,” reviewed water pradacand sales surveys, which were
sent to 65 WUGs in the ETRWPA with approximatel$QD connections or more.
Residential and total water production and water were calculated from the survey
responses. Median residential water use and mediahwater production for all but

two of the responding 27 WUGs demonstrated water hedow 140 gpcd. Median
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residential water use for the region was calculatede 68 gpcd. Based on total water
production, median water use was 86 gpcd.

The City of Tyler and City of Woodville demonstrdtenedian residential water
sales above the target value at 177 and 311 gpsgectively. The City of Tyler is
required to submit a water conservation plan amadigint contingency plan to the TCEQ
and RWPG. As of August 28, 2009, plans for watenservation and drought
contingency were not received. Based on waterlgupu water demand for the City of
Tyler, the city does not demonstrate a need thrdabghend of the planning period and

does not require additional water conservatiortesgias.

It must be recognized that long-term changes t@maipplies can be brought on
by impacts on water quality or quantity, or by ofiaig economic conditions. Such
changes could require additional emphasis on veateservation in the future. The need

for additional water conservation will continuelte evaluated in future plans.
6.3 Drought Contingency Plans

Drought management is a temporary strategy to coase/ailable water supplies
during times of drought or emergencies. This sgatis not recommended to meet long-
term growth in demands, but rather acts as a m@wamsnimize the adverse impacts of
water supply shortages during drought. The TCEqdires drought contingency plans
for wholesale water suppliers and irrigation didj as well as retail public water
suppliers serving 3,300 or more connections. Aught contingency plan may also be

required for entities seeking State funding forevairojects.

Drought contingency plans typically identify difeet stages of drought and
specific triggers and responses for each stage.aduition, the plan must specify
guantifiable targets for water use reductions farhestage, and a means and method for
enforcement. As with the water conservation plansught contingency plans are to be
updated and submitted to the TCEQ and ETRWPG by M2009.
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Model drought contingency plans address the lategulations and TCEQ
requirements for retail and wholesale public wateppliers, irrigation districts, water
supply corporations and investor owned utilitidédodel drought contingency plans may
be found in appendices of Chapter 6 of the 2006.PModel plans are also available at

http://lwww.tceq.state.tx.us/permitting/water supwhbter rights/contingency.html

Each plan identifies three to six drought stagesd,mmoderate, severe, critical and
emergency. The recommended responses range froficaimn of drought conditions
and voluntary reductions in the “mild” stage to matory restrictions during an
“emergency” stage. Each entity will select thgdar conditions for the different stages

and appropriate response.

The majority of the drought contingency plans i tBTRWPA use trigger
conditions based on a combination of water supply demands placed on the water
distribution system. A list of water users tha egquired by Texas Water Code 12.1272
to submit a drought contingency plan are includedable 6.3. Table 6.4 lists triggers
and drought response stages for individuals whongitddd drought contingency plans by
August 28, 2009. All plans include water consaoratmeasures which range from
voluntary water restrictions in Stage | to mandat@strictions in the final stage. Some
drought contingency plans include an emergencyestag directly related to drought, but
as a result of system rupture or failure. In thestances, they are listed as the final

trigger stage.
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Table 6.3 Water Users Required to Submit Drought Contingency Plans

Athens Municipal Water Authority City of Orange
Angelina and Neches River Authority City of Palestine
Angelina-Nacogdoches WCID City of Port Arthur

City of Athens

City of Port Neches

City of Beaumont

City of Silsbee

City of Bridge City City of Tyler

City of Carthage GM WSC

City of Center Houston County WCID No. 1
City of Crockett Lumberton MUD

City of Groves Lower Neches Valley Authority

City of Henderson

Orange County WCID 1

City of Jacksonville

Panola County Fresh Water Supply District No. 1

City of Jasper

Sabine River Authority

City of Lufkin

Southern Utilities Company

City of Nacogdoches

Upper Neches River Municipal Water
Authority

City of Nederland
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Table6.4 Drought Trigger Conditionsand Strategies Documented in Drought Contingency Plans

Drought Contingency Strategies

Stage | Stage || Stagel | Stage 1V Stage V Stage VI
Water User
83 | 83 | 83 | 82 | 83 | 83 | 83 | 82 | 83 | 828 | 83 | 83
Athens Municipal Water Authority*
Angelina and Neches River Authority ° ° ° ° ° °
Angelina-Nacogdoches WCID ° ° ° °
City of Beaumont ° ° ° ° ° o
City of Bridge City Y ° ° ° ° [
City of Carthage ° ° °
City of Groves ° ° °
City of Henderson ° ° °
City of Jacksonville ° ° °
City of Lufkin ° ° °
City of Nacogdoches ° ° ° °
City of Nederland ° ° °
City of Orange ° ° °
City of Palestine ° ° °
City of Port Arthur ° °
City of Silsbee ° ° ° °
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Drought Contingency Strategies

Stage | Stage || Stagel | Stage 1V Stage V Stage VI
Water User
zs | 22 | 25 | g2 | g5 | 22 | g5 | g2 | g5 | g2 | g5 | ==
S |52 |58 | 52 |52 |52 |38 |52 /52|32 |38 |3¢2
s |Bg | B5 | Bg | Ec|f5 | d3 | d5 | E5 |Es |Es | Es
83 | 82 | 88 [ 88 | 82 | 82 | 88 | 33 | 82 | 82 | 82 | 88
Houston County WCID No. 1 ° ° ° ° ° ° °
Lumberton MUD ° ° ° ° ° ° ° ° °
Lower Neches Valley Authority ¢ ® ®
Orange County WCID 1 ® ¢ ¢ i i d
Sabine River Authority * ¢ ® d
Southern Utilities Company * ® ¢
Upper Neches River Municipal Water Authority ¢ ¢ ® ®
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Chapter 7
Description of How the Regional Water Plan is Constent
with Long-Term Protection of the State’s Water
Resources, Agricultural Resources, and

Natural Resources

The development of viable strategies to meet thmatel for water is the primary
focus of regional water planning. However, anotihgsortant goal of water planning is the
long-term protection of resources that contribatevater availability, and to the quality of
life in the State. The purpose of this chapteaoislescribe how the 2011 Plan is consistent
with the long-term protection of the State’s watesources, agricultural resources, and
natural resources. The requirement to evaluatedmsistency of the regional water plan
with protection of resources is found in 31 TAC @tea 357.14(2)(C), which states, in part:

“The regional water plan is consistent with thedguice principles if it is developed
in accordance with 8358.3 of this title (relatimgGuidelines), 8357.5 of this title (relating to
Guidelines for Development of Regional Water Plarg357.7 of this title (relating to
Regional Water Plan Development), 8357.8 of thie trelating to Ecologically Unique
River and Stream Segments), and 8357.9 of thes (tidlating to Unique Sites for Reservoir
Construction).”

Chapter 7 addresses this issue by providing gewesdriptions of how the plan is
consistent with protection of water resources, afural resources, and natural resources.
Additionally, the chapter will specifically addressconsistency of the
2011 Plan with the State’s water planning requirgisie To demonstrate compliance with

the State’s requirements, a matrix has been desélapd is addressed in Section 7.4.

7-1 Chapter 7



2011 Water Plan
East Texas Region

7.1 Consistency with the Protection of Water Resouges

The water resources in the ETRWPA include portiointhree river basins providing
surface water, and portions of four aquifers primgdgroundwater. The three major river
basins within the ETRWPA boundaries are the SaBiner Basin, the Neches River Basin,
and the Trinity River Basin. The respective bouretaof these basins are depicted in Figure
1.2, in Chapter 1. The region’s groundwater resesiinclude, primarily, the Gulf Coast and
Carrizo-Wilcox aquifers. Lesser amounts of wateraso drawn from the Sparta and Queen
City aquifers and localized aquifers, such as thegua-Jackson. The extents of these

aquifers within the region are depicted on Figur&sand 1.10 in Chapter 1.

Surface water accounts for approximately 75% ofttiial water use in the region.
Sources include 11 reservoirs in the Neches RiesirB three in the Sabine River Basin, and
one in the Trinity River Basin. If constructed, keaColumbia would be located in the
Neches River Basin. Currently, the majority of #wailable surface water supply used in the

ETRWPA comes from the Neches River Basin.

The Carrizo-Wilcox aquifer and Gulf Coast aquifarg, by far, the most important
groundwater resources in the ETRWPA, accountingapproximately 75% of the available
groundwater. Over the past decade or more, sogmfi water level declines have been
observed in the Carrizo-Wilcox aquifer around thies of Tyler, Lufkin, and Nacogdoches.
Lufkin and Nacogdoches are both considering deveéoy of new surface water sources to

meet projected shortages. The City of Tyler alyaaties largely on surface water supplies.

To be consistent with the long-term protection atev resources, the 2011 Plan must
recommend strategies that minimize threats to #ggon’s sources of water over the
planning period. The water management stratedesstified in Chapter 4 were evaluated for
threats to water resources. The recommended gigateepresent a comprehensive plan for
meeting the needs of the region while effectivelyimizing threats to water resources.
Descriptions of some of the major strategies fer 2011 Plan and the ways in which they

minimize threats are the following:
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Water conservation Strategies for water conservation have been
recommended that will help reduce the demand faemvahereby reducing
the impact on the region’s groundwater and surfaae&r sources. Water
conservation practices are expected to save oveéB6@3ac—ft of water
annually by 2060, reducing impacts on both grourtdwand surface water
resources. The plan also assumes significant gavim municipal demands
due to the implementation of plumbing codes. Watarservation benefits
the State’s water resources by reducing the voluafewater withdrawals

necessary to support human activity.

Development of Lake Columbia This strategy will increase surface water

supplies available for cities, industry and agtietd in the ETRWPA.

Use of water from Toledo Bend by Regions C and.D This strategy is
planned for near the end of the planning horizireconomically feasible, it

could reduce the need for additional reservoiRegions C and D.

Optimized use of existing surface water resources Water management
strategies that involve existing surface water wesgs work to optimize these
resources and reduce the need for development wf s\w@face water
reservoirs. The WAM, a part of the regional plamgnprocess, assesses how
the increased use of surface water resources mlact the Region’s water
resources. The WAMs developed for the ETRWPA iaticadequate

availability of surface water in the region.

Optimized use of groundwater This strategy has generally been
recommended for entities with sufficient groundwasepply available to
meet needs, but currently without adequate infuasire (i.e., well capacity).
Groundwater availability reported in the plan isséd on the long-term
sustainability of the aquifer. No strategies aseommended to use water

above the sustainable level.
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7.2 Consistency with Protection of Agricultural Resour@s

Agriculture is an important economic cornerstonetlod ETRWPA. Even with
adequate rainfall, irrigation is a critical asp@ftsome agriculture in the region. Rice
irrigation in the coastal counties is supplied bMMA, primarily, with water from the
Rayburn/Steinhagen system. The WAMs indicate aakegavailability of surface water to

meet the projected irrigation demands for the plasperiod.
7.3 Consistency with Protection of Natural Resource

The ETRWPA contains many natural resources, whiastrbe considered in water
planning. Natural resources include threateneceratangered species; local, state, and
federal parks and public land; and energy/minegaérves. Following is a brief discussion

of how the 2011 Plan is consistent with the longrterotection of these resources.

7.3.1 Threatened/Endangered Species.A list of species of special concern,
including threatened or endangered species, looatddn the ETRWPA is contained in
Appendix 1-A. Included are 19 species of birdsghei insects, six mammals,
15 reptiles/amphibians, nine fish, 13 mollusks,va2cular plants, and two crustaceans. In
general, water management strategies planned édeTiRWPA would not affect threatened
or endangered species. Development of new resernvothe region could affect threatened
or endangered species and their habitat. Howéwerdevelopment of any reservoir requires
extensive environmental impact studies that addmsgential effects on threatened or
endangered species. Any such impacts indicateddse studies would need to be mitigated
in accordance with federal and state environmerggulations in order for the reservoir

project to be allowed.

7.3.2 Parks and Public Lands. The ETRWPA contains national forests, wildlife

refuges, and a preserve; as well as state panestép and wildlife management areas. In
addition, there are numerous local (e.g., city ounty parks), recreational facilities, and

other local public lands located throughout theioeg None of the water management
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strategies currently proposed for the ETRWPA iseexgd to adversely impact state or local

parks or public land.

In general, federal lands (i.e., national forestidlife refuges, or preserves) cannot
be subjugated by state or local projects. It wdmddunlikely, therefore, that a proposed
water management strategy for the ETRWPA would drenfited to adversely impact such

properties.

7.3.3 Timber Resources.Much of the ETRWPA is heavily forested and timisean
important economic resource for the region. Altjodhe development of Lake Columbia
would inundate some forested areas, this lossnbér resources would be partially offset by
gains in wetland areas, aquatic habitat and watereation areas. A full environmental
assessment is part of the planning process fola@went of reservoirs. The results of such
environmental assessments identify any signifiedfects on timber resources and propose
mitigation, as necessary. An environmental imsatement for Lake Columbia has been
prepared and is under review by the U.S. Army Cofsngineers.

7.3.4 Energy ReservesNumerous oil and gas wells are located within ER&RWPA,
including the East Texas Oil Field, and four of tbp 10 producing gas fields in the state.
Producing oil wells and top producing oil fieldeatepicted in Chapter 1 Figures 1.19 and
1.20, respectively. In addition, significant liggicoal resources can be found in the
ETRWPA under portions of 12 counties. Lignite caggdources are depicted in Figure 1.22.
These resources represent an important econome fboaghe region. None of the water
management strategies is expected to significamgact oil, gas, or coal production in the

region.
7.4 Consistency with State Water Planning Guidelines

To be considered consistent with long-term protectiof the State’s water,
agricultural, and natural resources, the ETRWPA&N&lan must also be determined to be

in compliance with the following regulations:
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« 31 TAC Chapter 358.3
« 31 TAC Chapter 357.5
31 TAC Chapter 357.7
31 TAC Chapter 357.8

« 31 TAC Chapter 357.9

The information, data, evaluation, and recommendatiincluded in Chapters 1
through 6 and Chapters 8 and 9 of the 2011 Pldeativlely demonstrate compliance with
these regulations. To assist with demonstratinmgpdiance, the ETRWPA has developed a
matrix addressing the specific recommendations aioetl in the above referenced
regulations. Table 7.1 is a completed matrix, whgch checklist highlighting each pertinent
paragraph of the regulations. The content of ®EL2Plan have been evaluated against this

matrix.

Column 1 includes a regulatory citation for all settions and paragraphs contained
in the above regulations. A summary of each crgllation is included in Column 2. It
should be understood that this summary is interahdyl to provide a general description of
the particular section of the regulation and shawtibe assumed to contain all specifics of
the actual regulation. The evaluation of the RegiowWater Plan should be performed
against the complete regulation, as contained enaittual 31 TAC 358 and 31 TAC 357

regulations.

Column 3 of the checklist provides the evaluatiesponse as affirmative, negative,
or not applicable. A “Yes” in this column indicatéhat the ETRWPG believes the Regional
Water Plan complies with the stated section ofregulation. A “No” response indicates
that the ETRWPG believes the Regional Water Plaesdaoot comply with the stated
regulation. A response of “NA” (or not applicabiegicates that the stated section of the

regulation does not apply to the Regional WatenPla
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The evidence of where in the Regional Water Planstiated regulation is addressed
is provided in Column 4. Where the regulationddr@ssed in multiple locations within the
Regional Water Plan, this column may cite only fir@nary locations. In addition to
identifying where the regulation is addressed, tmkimn may include commentary about

the application of the regulation in the RegionadtéyY Plan.

The above-listed regulations are repetitive, in ednstances. One section of the
regulations may be restated or paraphrased elsewkitin the regulations. In some cases,
multiple sections of the regulations may be comibim#o one separate regulation section.

Column 5 indicates cross-referencing for water ipilagy regulations.
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Table 7.1 Checklist for Comparison of the RegiondlVater Plan to Applicable Water Planning Regulatiors

(Column 1)

Regulatory
Citation

(Column 2)

Summary of Requirement

(Column 3)

2011 Plan

Complies?
(Yes/No/ NA)

(Column 4)

Location(s) in Regional Plan
and/or Other Commentary

(Column 5)

Regulatory Cross
References

31 TAC 8358.3

@ TWDB shall develop a State Water Plan (SWPh \gid- Applies to the State Water Plan. The Regional
year planning cycle, and based on the Regional iNPdée NA Water Plan is based on a 50-year planning cycle,
(RWP) however.

(b) RWP is guided by the following principles:

(b)(2) Identified policies and actions so that wateill be §358.3(b)(4), 8357.5 (a);
available at reasonable cost, to satisfy reasomabjected Yes Chapters 4, 6, and 7 §357.7 (a)(9); §357.5(e)(1); §
use and protect resources 357.7(a)(10)

(b)(2) Open.an(.j accour?table decision-making basedcourate, Ves Regular public meetings of the RWPG; Public §357.5 ()(6)
objective information Hearings scheduled throughout the region. :

(b)(3) Cons@graﬂon .of'effects of plan on the pubiterest, and Yes Chapters 4, 5, and 7
on entities providing water supply

(b)(4) Consideration and approval of cost-effecstmtegies tha §358.3(b)(1), 8357.5 (e)(4)
meet needs and respond to drought, and are contsigta Yes Chapters 4, 6, and 7 and §357.5 (e)(6);
long-term protection of resources §357.7(a)(9)

(b)(5) Consideration of opportunities that encoeraghe Yes Chapter 4
voluntary transfer of water resources

(b)(6) Cor_15|derat|on. and approvql of .a p_alance ofnemic, Yes Chapters 4 and 7
social, aesthetic, and ecological viability

(b)(7) The use of information from the adopted S¥iPregions NA
without a RWP

(b)(8) The orderly development, management, ancdemwation §357.5(a)

Yes Chapters 4 and 6
of water resources

(b)(9) Surface waters are held in trust by theeStand governed

) ] o Yes Chapters 3 and 4
by doctrine of prior appropriation

b)(10 Existing water rights, contracts, and amreements arg

(b)(10) 9 9 opiy Yes Chapter 4 §357.5(e)(3)
protected
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Table 7.1 Checklist for Comparison of the RegiondlVater Plan to Applicable Water Planning Regulatiors (Cont.)

(Column 1) (Column 2) (Column 3) (Column 4) (Column 5)
2011 Plan
Regulatory Complies? Location(s) in Regional Plan Regulatory Cross
Citation Summary of Requirement (Yes/No/ NA) and/or Other Commentary References
(b)(11) Groundwater is governed by the right of toe@ unless Yes
under local control of a groundwater conservatistridt Chapter 1 and Chapter 4
(b)(12) Consideration of recommendation of streagngents of] Chapter 8. The RWPG decided to not
unique ecological value recommend any of the Region’s stream segm 3rg
Yes . . . . 8357.8
for designation as a segment of unique ecologica
value
(b)(13) Consideration 0.f recommendgtion of sitesimifjue value Chapter 8. The RWPG decided to not
for the construction of reservoirs Yes recommend any location as a site of unique val§357.9
for construction of a reservoir.
(b)(14) Locall, regional, state, and federal agewayer planning Ves The regional water planning process has
coordination included all levels of coordination, as necessafy.
(b)(15) Improvement or maintenance of water quadityl related
uses as designated by the State Water Quality Plan ves Chapters 4 and 5
(b)(16) Cc.)oper.ation between neighbqring water plegnmegions The regional planning process has included
to identify common needs and issues Yes coordination with neighboring regions, as
needed.
(b)(17) WMS described sufficiently to allow a stasgency
making financial or regulatory decisions to deteren Yes Chapter 4 §357.7(a)(9)
consistency of the WMS with the RWP
(b)(18) Environmental evaluations are based on-sgigeific Chapter 4. To the extent that such information§357.5()(1); §357.5 (€)(6);
information or state environmental planning crieri Yes is available. §357.5(K)(1)(H)
(b)(19) Consideration of environmental water neeis]uding §357.5(e)(1); §8357.5(1);
instream flows and bay and estuary inflows ves Chapters 3 and 4 §357.7 (a)(8)(A)(ii)
(b)(20) Planning is cons.istent with all Iavys apalie to water use v The regional water planning process has 5357 5
for state and regional water planning es considered applicable water laws. S(f)
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Table 7.1 Checklist for Comparison of the RegionalVater Plan to Applicable Water Planning Regulatiors (Cont.)

(Column 1) (Column 2) (Column 3) (Column 4) (Column 5)
2011 Plan
Regulatory Complies? Location(s) in Regional Plan Regulatory Cross
Citation Summary of Requirement (Yes/No/ NA) and/or Other Commentary References
(b)(21) igglgj]g;ndg permitted water development prgjecre Yes Chapters 1, 3, and 4
31 TAC 8357.5
(€) The RWP: provides for the orderly development,
management, and conservation of water resouices; §358.3(b)(1); 8358.3(b)(1);
prepares for drought conditions; and protects afitical, ves Chapters 4, 6, and 7 §357.7(a)(10)
natural, and water resources
(b) The RWP submitted by January 5, 2011 NA To be submitted
(c) The RWP is consistent with 31 TAC 8358 and FCT| Yes
8357, and guided by state and local water plans
(d)(1) & (2) The RWP uses state population and waiemand Chapter 2. Population of the ETRWPA did no
projections from the SWP; or revised populationvater v change in this round, per TWDB. Water
demand projections that are adopted by the State es demands changes were approved by TWDB if
January 2010
(e)(2) The RWP provides WMS adjusted for appropriat
environmental water needs; environmental evaluatime ] ) . §358.3(b)(1); 8358.3(b)(18);
based on site-specific information or state envirental Yes E?;fr:;iiht\?v;:ea‘\e:ifanbtléhat site-specific §357.7 (a)(8)(A)(ii),
planning criteria ' §358.3(b)(19)
@) (?2) The RWP provides WMS that may be used dumng Yes Chabter 4
drought of record P
@) (@3) Thfe RWP protects existing water rights, cacts, and Yes Chapter 4 §358.3(b)(10)
option agreements
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Table 7.1 Checklist for Comparison of the RegionalVater Plan to Applicable Water Planning Regulatiors (Cont.)

(Column 1) (Column 2) (Column 3) (Column 4) (Column 5)
2011 Plan
Regulatory Complies? Location(s) in Regional Plan Regulatory Cross
Citation Summary of Requirement (Yes/No/ NA) and/or Other Commentary References
(e)@) The RWP provides cost-effective and envirentally
sensitive WMS based on comparisons of all potdntial Yes Chapter 4. WMS have been presented to the §358.3(b)(4)
feasible WMS; The process is documented and pregeént public and adopted by the RWPG. '
to the public for comment.
(e)(5) The RWP incorporates water conservation rpfen and §357.5(k)(1)(A)&(B);
drought contingency planning Yes Chapters 4 and 6 §357.7(a)(7)(B)
(e)(6) The RWP achieves efficient use of existingpies and
promotes regional water supplies or regional mamage Yes Chapter 4. Regular public meetings held to | 8358.3(b)(2); 8358.3(b)(4);
of existing supplies; Public involvement is inohatin the discuss WMS and conservation issues. §358.3(b)(18)
decision-making process
(e)(7)(A)&(B) The RWP identifies (A) drought trigge and (B) drough Yes Chaoter 6 §357.5(e)(5);
responses for designated water supplies P §357.5(k)(1)(A)&(B)
(e)(8) The RWP considers the effect of the plamavigation Yes
)] F’Ianning i§ consistent with all laws applicabtdewater use Ves The regional planning process has considered §358.3(b)(20)
in the Region applicable water laws. '
(9) The following characteristics of a candidatesal water
resource are considered:
(9)(@) The surface yvater rights . are owned by anityent Yes Chapter 1
headquartered in another region.
@2 A water supp!y contract cpmmlts water to antity Yes Chapter 1
headquartered in another region.
(@)(3) An opFlon agreement mgy result in wa.ter besopplied to Yes Chapter 1
an entity headquartered in another region.
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Table 7.1 Checklist for Comparison of the RegionalVater Plan to Applicable Water Planning Regulatiors (Cont.)

(Column 1) (Column 2) (Column 3) (Column 4) (Column 5)
2011 Plan
Regulatory Complies? Location(s) in Regional Plan Regulatory Cross
Citation Summary of Requirement (Yes/No/ NA) and/or Other Commentary References

(h) Water rights, contracts, and option agreemeitspecial
water resources are protected in the RWP NA

() The RWP considers emergency transfers of serfaater No emergency transfers of water are anticipated
rights Yes in this plan update.

H(D)-(3) Simplified planning is used in the RWiPaccordance with
TWDB rules NA

(K) (D)&(2) The RWP shall consider existing pIanxianforme}tlon, §358.3(b)(18): §357.5(e)(5):
and existing programs and goals related to loca¢gional
water planning Yes Chapters 1 through 6 §357.5(e)(7);

§357.7(a)(1)(A)(M)

0) The RWP considers environmental water needkidlitg §358.3(b)(19); 8357.7
instream flows and bays and estuary flows Yes Chapters 3 and 4 (a)(8)(A)(ii)

31 TAC 8357.7

@ (@D)(A)-(M) The RWP shall describe the regiongliding specific §357.7(a)(8)(A)(iii);
requirements of paragraphs A through M of thisisaobf Chapter 1 §357.7(a)(8)(D);
the regulations Yes §357.5(K)(1)(C):

§357.7(a)(7)(A)(iv)

@) (2)(A)-(C) The RWP includes a presentation afrent and projectec
population and water demands, reported in accoedanc
with paragraphs A through C of this section of the Yes Chapter 2
regulations
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Table 7.1 Checklist for Comparison of the RegionalVater Plan to Applicable Water Planning Regulatiors (Cont.)

(Column 1) (Column 2) (Column 3) (Column 4) (Column 5)
2011 Plan
Regulatory Complies? Location(s) in Regional Plan Regulatory Cross
Citation Summary of Requirement (Yes/No/ NA) and/or Other Commentary References
(a)(3)(A)&(B) The RWP includes the evaluation ofr@nt water supplies
available (including a presentation of reservaimfiyields)
to the Region for use during drought of record dtoiks, Yes Chapter 3
reported by the type of entity and wholesale pressd
(a@4) (A)&B) | The RWP includes watgr supply andndend a.naIyS|s Yes Chapter 4
comparing the type of entity and wholesale prosder
@) (B)(A)-(C) The RWP provides sufficient water plypto meet the
identified needs, in accordance with requirements| Yes Chapter 4
paragraphs A through C of this section of the ragohs
(a)(6) The RWP presents data required in paragrédhs(5) of
this subsection in subdivisions of the reportingitaun Yes Chapters 2 through 4
required, if desired by the RWPG
@(M)A)-(G) The RWP evaluates all WMS determinede potentially §357.5(k)(1)(C);
feasible, in accordance with paragraphs A througlfG Yes Chapter 1 §357.7(a)(1)(M);
this section of the regulations §357.5(e)(5); 8357.5(k)(1)(B)
(a)(8)(A)-(H) The RWP evaluates all WMS determiniede potentially| §358.3(b)(19); §357.5(e)(1);
feasible, by considering the requirements of pagigs A Yes Chapter 4 §357.5(1); 8357.7(a)(1)(L);
through H of this section of the regulations §357.7(a)(8)(D);
§357.7(a)(8)(A)(iii);
@)(9) The RWP makes specific recommendations of SViMl §358.3(b)(1); 8358.3(b)(4);
sufficient detail to allow state agencies to makaricial or §358.3(b)(17)
. . . Yes Chapter 4
regulatory decisions to determine the consisterfcthe
proposed action with an approved RWP
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Table 7.1 Checklist for Comparison of the RegionalVater Plan to Applicable Water Planning Regulatiors (Cont.)

(Column 1) (Column 2) (Column 3) (Column 4) (Column 5)
2011 Plan
Regulatory Complies? Location(s) in Regional Plan Regulatory Cross
Citation Summary of Requirement (Yes/No/ NA) and/or Other Commentary References
(2)(10) The RWP includes regulatory, administragtiver
legislative recommendations to facilitate the okder
development, management, and conservation of water Yes Chapters 4, 6, and 7 §358.3(b)(1) §357.5(a)
resources; prepares for drought conditions; andepit®
agricultural, natural, and water resources
(2)(11) The RW?D includes a chapter consolidating vlrate_r Yes Chapter 6
conservation and drought management recommendations
(@)(12) The RWP includes a chapter describing thpmmpacts
of recommended WMS on key parameters of water tyuali ves Chapter 5
(8)(13) The RWP includes a chapter describing hawisi
consistent with long-term protection of the stateaer, Yes Chapter 7
agricultural, and natural resources
(a)(14) The RWP includes a chapter describing tinenting
needed to implement the water management strategies Yes Will be provided as Chapter 9
recommended
(b) The RWP excludes WMS for political subdivisiotieat NA
object to inclusion and provide reasons for obgacti
(c) The RWP includes model water conservation ghan( Yes Chapter 6 of the 2006 Plan. Referenced in th
2011 Plan.
(d) The RWP includes model drought contingency (dan Yes Chapter 6 of the 2006 Plan. Referenced in th
2011 Plan.
(e) The RWP includes provisions for assistancéeffwDB
in performing regional water planning activitiesdésr NA No known conflicts within the region.
resolving conflicts within the Region
7-15 Chapter 7




2011 Water Plan
East Texas Region

Table 7.1 Checklist for Comparison of the RegionalVater Plan to Applicable Water Planning Regulatiors (Cont.)

(Column 1) (Column 2) (Column 3) (Column 4) (Column 5)
2011 Plan
Regulatory Complies? Location(s) in Regional Plan Regulatory Cross
Citation Summary of Requirement (Yes/No/ NA) and/or Other Commentary References
31 TAC 8357.8
The RWP considers the inclusion of recommendations Eetiﬁ:?r::r.ld-r;ne F;\f/\tff;:ﬁfs: ts(:rZZ:n seame
(a) the designation of river and stream segments afui Yes . . y 9 . g '%1358.3(b)(12)
. - . for designation as a segment of unique
ecological value within the Region .
ecological value.
If river or stream segments of unique ecologicfligare NG river or stream seaments of unique
b recommended, such recommendations are made irietig NA ecological value havegbeen recomr?]ended in this
(b) on the basis of the criteria established in thcsige of the N datge
regulations P '
If the RWP recommends designation of river or strea No river or stream segments of unique
(c) segments of unique ecological value, the impathef NA ecological value have been recommended in this
regional water plan on these segments is assessed update.
31 TAC 8357.9
The RWP considers the inclusion of recommendations The RWPG decided to not recommend any
1) the designation of sites of unique value for carctton of Yes location as a site of unique value for constructjo@358.3(b)(13)
reservoirs of a reservoir.
If sites of unique value for construction of resers are . .
recommended, such recommendations are made irating No sites have been recommended for designgion
(2 N . o . NA as having unique value for construction of a
on the basis of criteria established in this sectibthe LT
. reservoir in this update.
regulations
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Chapter 8

Ecologically Unigue Stream Segments, Unique

Reservoir Sites, and Legislative Recommendations

This chapter of the 2011 Plan addresses uniquanstgegment designation,
unique reservoir site designation, and water plammecommendations to the Texas
Legislature. Information relevant to these isswas considered by the ETRWPG and

the group voted on each issue. Following is audision of each issue.
8.1 Unique Stream Segments

Designation of a river or stream segment as eccddlyi unique is defined by
816.051(f) of the Texas Water Code to mean “thstiage agency or political subdivision
of the state may not finance the actual constraoctiba reservoir in a specific river or
stream designated.” Based on this legislation, ER&WPG is obligated to consider
potential river or stream segments as being of ueigcological value based upon the

following criteria:

(2) Biological function — stream segments which display significant overal
habitat value including both quantity and qualionsidering the degree of
biodiversity, age, and unigueness observed andudig terrestrial,

wetland, aquatic, or estuarine habitats;

(2) Hydrologic function — stream segments which are fringed by habitais th
perform valuable hydrologic functions relating taater quality, flood
attenuation, flow stabilization, or groundwaterhage and discharge;

3) Riparian conservation areas— stream segments which are fringed by

significant areas in public ownership includingtstand federal refuges,
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wildlife management areas, preserves, parks, niigaareas, or other
areas held by governmental organizations for ceasien purposes, or
stream segments which are fringed by other areasageal for
conservation purposes under a governmentally apgrazonservation

plan;

4) High water quality/exceptional aquatic life/high aethetic value —
stream segments and spring resources that ardicagnidue to unique or
critical habitats and exceptional aquatic life us#spendent on or

associated with high water quality; or

(5)  Threatened or endangered species/unique communities sites along
streams where water development projects would hsigmificant
detrimental effects on state or federally listetettened and endangered
species, and sites along streams significant duleetgresence of unique,

exemplary, or unusually extensive natural commesiti

To assist the ETRWPG with identifying potential estm segments for
designation, the TPWD developed a draft rdfoof ecologically significant river and
stream segments in the ETRWPA. The TPWD draft tedentified 41 river and stream
segments in the ETRWPA as possibly ecologicallynifigant. A map prepared by
TPWD showing the locations of the 41 river andatiesegments is presented on Figure
8.1. The draft report has not been finalized amdgtion has been taken as of yet.

The planning rules do not provide guidance on haanynof the criteria need to
be met as a prerequisite for consideration forgiegion as a unique stream segment. As
an initial screening tool, the ETRWPG determineat those segments that meet three or
more of the criteria would be further evaluated.
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Only nine of the 41 segments have three or mordicafye criteria. Table 8.1
presents a summary of the 41 segments identifieBRWD and which of the five criteria
are identified by TPWD for each segment. Somehef $egments are categorized as
having threatened or endangered species or un@uenanities. The specific threatened
or endangered species or uniqgue community thatdsbasis for this categorization is
presented in Table 8.2.

When the first regional water plans were prepagff1), the RWPGs requested
clarification of the intent of unique stream segmeesignations. The legislature
addressed that issue in thé"Zegislative Session. The results are reflecte8dntion
16.051(f) of the Texas Water Code, which states:

This designation solely means that a state agency or political subdivision
of the state may not finance the actual construction of a reservoir in a
specific river or stream designated by the legislature under this

subsection.

This implies that it would be irrelevant to considecommending a segment for
designation if it does not have potential to beeaervoir site. Despite the above
clarification, there continues to be concern amoragy regional water planning groups
(including the ETRWPG) that designation of a stresegment might lead to additional
unwarranted restrictions on the use of the segmentuding water diversions and
discharges of treated effluent. During the curnenind of regional water planning,
representatives of Region C met with TCEQ, TWDBdJ dPWD to discuss potential
issues related to restrictions associated with uenisfream segment designation. As a
result of this meeting, the TWDB has determined ¢hsatakeholder committee should be
formed to address the potential concerns. The dtmenhas not yet been formed.
However, it is understood that recommendationshefdommittee should be developed

before the next round of water planning is complete
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Table 8.1 TPWD Ecologically Significant River and 8eam Segments

River/Stream
Segment

Biological
Function

Hydrologic
Function

Riparian
Conservation
Areas

High Water
Quality/
Exceptional
Aquatic
Life/High
Aesthetic Value

Threatened
or Endangered
Species/Unique

Communities

Alabama Creek

Alazan Bayou

Upper Angelina River

Lower Angeline River

Attoyac Bayou

Austin Branch

Beech Creek

Big Cypress Creek

Big Hill Bayou

Big Sandy Creek

Bowles Creek

Camp Creek

Catfish Creek

Cochino Bayou

Hackberry Creek

Hager Creek

Hickory Creek

Hillebrandt Creek

Irons Bayou

Little Pine Island Bayou

Lynch Creek

Menard Creek

Mud Creek

Upper Neches River

Lower Neches River

Pine Island Bayou

Piney Creek

Upper Sabine River

Middle Sabine River

Lower Sabine River

Salt Bayou

San Pedro Creek

Sandy Creek (Trinity
County)

Sandy Creek (Shelby
County)

Taylor Bayou

Texas Bayou

Trinity River

Trout Creek

Turkey Creek

Village Creek

White Oak Creek
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Table 8.2 TPWD Threatened and Endangered Speciésiique Communities

Threatened/ Big Upper | Lower
Endangered |Angelina| Sandy | Catfish| Neches| Neches| Piney | Sabine| Trinity |Village
Species River | Creek | Creek | River | River |Creek| River | River | Creek

Paddlefish . . . .

Creek
chubsucker
Sandbank
pocketbook
freshwater
mussel

Texas heelsplittg
freshwater . .
mussel
Neches Rive
rose-mallow

Rough-stem aster .

Unique
community

Six of the nine stream segments identified forHfartevaluation are not currently
considered as potentially suitable for reservomstauction. Therefore, these segments
have been eliminated from further consideratiorthéd time. These segments are as

follows:

* Angelina River (Segment 0611; Nacogdoches County)
* Big Sandy Creek (0608B)

» Catfish Creek (Segment 0804G)

* Neches River (Segments 0601/0602)

» Trinity River (Segment 0803/0804)

* Village Creek (Segment 0608)

Three segments include reaches that have beenfigras potentially suitable

for a reservoir site.

* Neches River (Segment 0604) — Rockland ReservdifFastrill Reservoir

* Piney Creek (Segment 0604D) — Rockland Reservoir
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e Sabine River (Segment 0505; Panola County) — Ldkeel$he and Lake
Carthage

Figure 8.2 provides locations of the four proposesdervoirs with respect to

potential unique stream segments.

Very little information currently exists on the aéive value of using these sites
for a reservoir compared to maintaining a rive@m@ironment. Prior to proceeding with
the construction of a reservoir at any of thesessiéxtensive environmental studies must
be conducted to determine the extent and natupstantial environmental impacts and
whether these impacts can be effectively mitigatddhe information obtained through
such environmental studies is the type of data estéd provide a basis for decisions
regarding the relative merits of constructing aeresir or preserving a riverine

environment.

No regulatory purpose has been identified that @ served by a unique
stream segment designation, other than precludisgrvoir construction. Indeed, there
are currently extensive regulations and programsrtutect the environment in the
ETRWPA.

The ETRWPA has a high proportion of land that hasrbassigned a special
protective status. There are three national feréBtavy Crockett National Forest,
Angelina National Forest, and Sabine National Ryrésat encompass 475,000 acres.
The Big Thicket National Preserve covers 97,000es@cr The McFaddin National
Wildlife Refuge, Neches National Wildlife Refugegexas Point National Wildlife
Refuge, J.D. Murphree Wildlife Management Area, yokouseman Wildlife
Management Area, Engling Wildlife Management Aredabama Creek Wildlife
Management Area, Alazan Bayou Wildlife Managememead Lower Neches River
Wildlife Management Area, Big Lake Bottom Wildliflanagement Area, and E.O.
Siecke State Forest encompass 138,000 acres. ditioad there are a number of state

parks, state historic sites, and the Alabama andgsRaita Indian Reservation.
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Areas of the ETRWPA that are not part of a statdederal preserve are also
protected by various regulatory programs. Thed&iaes include state and federal
permitting activities, requirements for environn@nassessments for certain activities

that could adversely affect the environment.

At its regularly scheduled meeting in July 2009 &8TRWPG considered the
above information and voted to not recommend argast segments in the region for
unique status. The ETRWPG concluded that suffigigograms are already in place to
protect the regions streams from inappropriatervegeconstruction. In addition, the
ETRWPG prefers to allow the TWDB to study issuesoamted with unique stream
segment designation before further consideringniatedesignations in the ETRWPA.

8.2 Unique Reservoir Sites

Regional water planning guidelines allow regionatev planning groups to
recommend sites of unique value for constructionneW reservoirs. Considerations
include physical characteristics (location, hydgylo geology, and topography),
environmental factors, water availability and otpertinent features that make the site
uniquely suited for water supply. The ETRWPA hatmrg history of water supply
planning and reservoir development. There are nowusesites that have been identified
as being hydrologically and topographically ideal feservoir development. Two sites in
the ETRWPA are currently designated as unique vegesites: Lake Columbia and
Fastrill Reservoir. Fastrill Reservoir was destgdaby the 79 Legislature through SB
3. Lake Columbia received its unique designatigntle State Legislature, SB1362.
Lake Columbia is currently being pursued for depelent. Other sites have been
considered for water supply development in the past may be considered again for

future supplies.

The ETRWPG considered potential reservoir sitespossible designation as
unique but did not designate any additional unicgservoir sites. The considered sites

are described below.

8-9 Chapter 8



2011 Water Plan
East Texas Region

Lake Columbia is identified as a recommended giyate meet water shortages
in the current planning cycle. Rockland Resenmiidentified as an alternative water
management strategy for LNVA to meet its futureewatemands if reallocation of water
in the Rayburn-Steinhagen system, or access torviwim Toledo Bend Reservoir

proves not to be viable.

There are several reservoir sites in the ETRWPAHBge long been discussed as
potential sources of water. The ETRWPG agrees pdit evaluations of these sites as
being hydrologically and topographically unique fogservoir construction. The
ETRWPG recognizes that reservoirs can have majpadts on the environment and that
protection of the environment is already affordédotigh a process which is more
thorough than the regional water planning effolte ETRWPG is not recommending
these sites be designated as unique reservoir sites ETRWPG is recommending that
these sites be recognized as potential long-tertarvmanagement strategies for the time
period more than fifty years in the future. The BVRG believes that the lengthy and
thorough economic and environmental review proce#isdetermine if any of these

reservoirs are constructed as opposed to any dedisithe ETRWPG.

At its regularly scheduled meeting in December 2068 ETRWPG voted to not
recommend any proposed reservoir sites as uniguegdihis planning cycle. Proposed
sites, including the two sites already designatedimique, are included in Table 8.3,

following.
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Table 8.3 Potential Reservoirs for Designation ddnique Reservoir Sites

Major Water Provider Reservoir Site
Angelina Neches River Authority Lake Columbia (Addy Unique Site)
Ponta
Lower Neches Valley Authority Rockland Reservoittédnate WMS)
Sabine River Authority Big Cow Creek
Bon Weir

Carthage Reservoir

Kilgore Reservoir

Rabbit Creek

State Hwy. 322, Stage |

State Hwy. 322, Stage Il

Stateline

Socagee

Upper Neches River Fastrill Reservoir (Already Unique Site)
Municipal Water Authority

In addition to the above sites, Lake Naconicheatied in northeast Nacogdoches
County may also be a potential water supply. Lblleeoniche has a main purpose of
flood control. The dam for Lake Naconiche has beempleted and the lake is now
impounding water. At normal pool elevation (348rtsl) the lake will impound 9,074
acre-feet. A brief description of each of the abosservoir sites follows. Appendix 8-A

contains maps showing the proposed locations fdn esservoir.

8.2.1 Rockland Reservoir. The Rockland Reservoir site is located on the Neche
River at River Mile 160.4. Appendix 8-A, FigureA81 indicates the proposed location.
The top of the flood pool would be at elevation ¥@dt, msl with top of conservation
pool of 165 feet, msl. It is estimated the resgrgtde would affect 99,524 acres of
wildlife habitat (Frye, 1990).

Rockland Reservoir was authorized for constructiera federal facility in 1945,
along with Sam Rayburn, B. A. Steinhagen and Damakes. A report in 1947
recommended construction of Sam Rayburn and B. t&ingagen with deferral of
Rockland Reservoir and Dam A until such time thedhéevelops. Rockland and Dam A
were classified as inactive in 1954. A re-evalhmatstudy performed in 1987 identified
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the potential for significant benefits in the areafs flood control, water supply,

hydropower, and recreation.

8.2.2 Big Cow ReservoirThe Big Cow Reservoir is a proposed local watepsup
project on Big Cow Creek in Newton County. The Blgw Creek dam site is located
about one-half mile upstream from U.S. Hwy 190, twesthwest of the Town of
Newton. It is in the Lower Sabine Basin. Figurd.2- indicates the location of the
proposed reservoir. The expected yield of therveseis 61,700 ac-ft per year with a
storage capacity of 79,852 ac-ft and an area df84eres. The conservation level would
be 212 feet msl.

The perennial streams that feed Big Cow Creek dndhdant rainfall should

provide sufficient inflow for considerable yieldrfa reservoir of this size.

8.2.3 Bon Weir Reservoir. The Bon Weir dam site is located on the state line
reach of the Sabine River in Newton County, Texad Beauregard Parish, Louisiana.
The reservoir would extend from about 5 miles @t of U.S. Hwy 190 to
approximately Highway 63. Figure 8-A.2 indicatdse tlocation of the proposed
reservoir. It was originally proposed for re-regjidn of the hydropower discharges from
Toledo Bend Reservoir and for the generation of royydwer. The reservoir, if
constructed, would yield 440,000 ac-ft per yeaa abrmal operating elevation of 90 feet
above msl. The area and capacity would be 34,5468saand 353,960 acre-feet,

respectively.

It is estimated that the Bon Weir Reservoir wouiligée 35,000 acres of wildlife
habitat (Frye, 1990). This includes several acigsfimaygalls, which are unique and
sensitive areas of the region. Several threatenedeadangered species are known to
occur in this area. No cultural resource survey basn conducted, but the site is
expected to impact numerous archeological and rieslosites in both Texas and
Louisiana. The Clean Rivers Program Water Qualittadeported possible concerns for

elevated TDS and low dissolved oxygen during thenreer months. The site also
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requires congressional approval for constructiormadam, because it is on interstate

navigable waters of the U.S.

8.2.4 Carthage Reservoir.The Carthage Reservoir is a proposed main steregiroj
on the Sabine River in Panola, Harrison, Rusk amdg@ counties. It is located
immediately upstream of the U.S. Highway 59 cragsaind downstream of the City of
Longview. Figure 8-A.3 indicates the proposed lmeat The yield of this reservoir, if
constructed, would be approximately 537,000 aceft pear at a conservation pool
elevation of 244 feet msl. The area and capacitylavbe 41,200 acres and 651,914 acre-

feet, respectively.

Developmental concerns for Carthage Reservoir declloottomland hardwoods,
aquatic life, lignite deposits and cultural res@sicThe downstream half of the site
encompasses a USFWS Priority 1 bottomland hardvaoea. This portion of the Sabine
River is designated a significant stream segmetiti@home to several protected aquatic
species (Bauer, 1991). Other potential conflictthwiiis site include oil and gas wells.
Permitting for this reservoir will require an adt@ongress since the dam is located on
navigable interstate waters of the U.S. There & active lignite mine, South Hallisville

Mine No. 1, near the reservoir boundary.

The water quality assessment of the Sabine RivVRA(SL996a) indicates this
segment of the river has possible concerns forieni, but the water quality is
improving. The advantage of this reservoir is @sgeé yield. The estimated yield of

537,000 ac-ft per year would provide for all progecneeds well beyond the year 2060.

8.2.5 State Highway 322 Stage IThe Highway 322 Reservoir is a proposed local
water supply project in Rusk County, upstream dfd_&herokee. Figure 8-A.3 indicates
the proposed location. The project, as originplgposed, was to be developed in two
stages: 1) a dam and reservoir on Tiawichi Cre¢agsl), and 2) a separate dam and
reservoir on Mill Creek (Stage Il). The reservoisre to be joined by a connecting

channel that would allow one spillway to serve bddéms.

8-13 Chapter 8



2011 Water Plan
East Texas Region

The proposed Stage | dam is located on TiawichekKrapproximately one mile
upstream of its confluence with the upper end die_&herokee. The reservoir, at its
normal operating elevation of 330 feet msl, wouldvide a net yield of 22,000 ac-ft per
year. Its area and capacity would be 4,450 acrds82m50 acre-feet, respectively. If
Stage | is operated independently from Lake Chexokiee firm yield of the reservoir

would be reduced due to Lake Cherokee’s superiterwights.

The primary developmental concern for the Stagesknmvoir is active lignite
mining. In 1995, the Oak Hill Mine expanded its remnt permit area to include
approximately one third of the proposed Stage &mesr area. There have been no
environmental studies conducted for this site. Bas® preliminary screening, the site is
located outside priority bottomland hardwood aremsd there are no known water

quality issues.

8.2.6 State Highway 322 Stage |IThe State Highway 322 - Stage Il reservoir is
the second phase of the State Highway 322 wateplsypoject in Rusk County. The

Stage Il dam would be located on Mill Creek, apprately one mile upstream of the

existing Lake Cherokee. Figure 8-A.3 indicates ghaposed location. Operated at the
same level as Stage | (330 feet msl), this projexild provide an increased yield to the
Cherokee Lake system of 13,000 ac-ft per year aittied storage capacity of 112,000
acre-feet. Stage Il surface area would be 2,068sadrhe State Highway 322 project
(Stages | and 1l) and Lake Cherokee could be opéras a system to provide a total yield
of 53,000 ac-ft per year and maintain the recreati@nd aesthetic benefits currently
provided by Lake Cherokee. If State Highway 32Jquis operated independently from
Lake Cherokee, the firm yield would be reduced ttukake Cherokee’s superior water

rights.

The primary developmental concern for Stage Ilhs &ctive lignite mining.
Surface mining records indicate that the Oak Hiih& permit encompasses much of the
Stage Il reservoir. Preliminary screening indicatespriority bottomland hardwoods in
the reservoir area, and there are no known watalitgussues. The advantages to this

reservoir site is its location near the areas ithjected water needs and the possibility
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that when mining is completed, the site will alnedik cleared and ready for reservoir

development.

8.2.7 Stateline Reservoir.The Stateline Reservoir is a proposed main stefegiro
on the Sabine River, approximately eight miles tgash of Logansport, Louisiana and
about four miles upstream from the headwaters ¢édmBend Reservoir. Figure 8-A.3
indicates the proposed location. The projectisilecated in the southeastern section of
Panola County and would have an estimated yiel@88f,000 ac-ft per year. At the
conservation level of 187 feet msl, the area anuhacéy would be 24,100 acres and
268,330 acre-feet, respectively.

Developmental concerns for this site include botsomd hardwoods, oil and gas
wells, water quality, and permitting issues. Thetlmern half of the site lies in a USFWS
designated Priority 1 hardwood area. The southalindia high quality wetland area and
currently being considered for a wetland mitigatimmk by the SRA. The mineral rights
associated with the Carthage Oilfield significantyfect land acquisition for the
reservoir. The Clean Rivers Program Water Qualétadndicated possible concerns for
elevated nutrient levels, metals, low dissolvedgexy and fecal coliform. This segment
of the stream is also a known habitat for severaigeted aquatic species. Permitting for
this reservoir will require an act of Congress sirthe dam is located on navigable
interstate waters of the U.S. (Rivers and Harbars 2899). Construction of the dam and
reservoir may also require consent of Louisianattier part that will impact the state of
Louisiana (Sabine River Compact). As currently josed, the dam site is located
immediately upstream of the Stateline reach andetige minimal impact to Louisiana
lands. However, due to the close proximity of Tol&®kend Reservoir, it is unlikely that
Stateline Reservoir would be more economical thaledo Bend in meeting the needs of
the Upper Basin.

8.2.8 Socagee Reservoir.The Socagee Reservoir site is located in the emster
portion of Panola County on Socagee Creek, apprabeiy six miles upstream of its

mouth. Figure 8-A.3 indicates the proposed locatiofhe reservoir, at normal pool
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elevation, would have a yield of 39,131 ac-ft peary The reservoir area would be

approximately 9,100 acres and the capacity woulddzeit 160,000 acres.

Approximately 40 percent of the site overlies eriptlignite deposits. As of
1986, there was no known exploitation of the ligrdeposits, and there currently are no
active mines within the area. One cultural resouwsite is reported in the reservoir
boundary. There are no known water quality issugsiority bottomland hardwoods that
affect this reservoir site. Socagee Reservoir cdoddused to meet the local needs of
Panola County; however, Lake Murvaul, which hasnbeesignated for Panola County

use only, has adequate yield to meet the futurdsneePanola County.

8.2.9 Lake Columbia.The reservoir is a project of ANRA located predoanithy in
Cherokee County but extends into the southern@orf Smith County. Figure 8-A.4
indicates the location for Lake Columbia. The rese would be formed by construction
of a dam on Mud Creek approximately 2.5 miles ddverasn of the U. S. Highway 79
crossing. The dam is expected to impound watercxjppately 14 miles upstream with
an estimated surface area of 10,133 acres. Thevoasis permitted for 85,507 ac-ft per
year of water. It has a total storage volume atabrpool elevation, 315 feet msl, of
195,500 acre-feet. State of Texas Senate Bill H#&2gnated the site for Lake Columbia

as a site of unique value for the construction dam and reservoir.

In January 2010, ANRA released a draft Environmeimgact Study (EIS) for
Lake Columbia. The EIS underwent public commerthanfirst half of 2010. ANRA is
currently responding to comments of state and tddeview agencies, including the
TPWD and EPA. Support for Lake Columbia also cémmen TPWD in its comments on
the 2011 IPP, recognizing “the value of Lake Colianb meeting certain local water
supply needs]...]” The complete text of their coemts may be found in Appendix 10-C.

8.2.10 Fastrill Reservoir. The Fastrill Reservoir has long been a projethefCity

of Dallas and UNRMWD. The site was designatedrague by the Texas Legislature in
2007. It would be located on the Neches River mdé&son and Cherokee Counties

downstream of Lake Palestine and upstream of thehdgeDam site. The dam would be
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located at River Mile 288. Figure 8-A.4 indicates proposed location. Normal pool
elevation would be at an elevation of 275 ft md awould have an area of 24,950 acres
based on digital topographic information. Recardlgses using the Neches River Basin
Water Availability Model (WAM) indicate that therfn yield of Fastrill Reservoir may
range from approximately 140,000 ac-ft per yeamn@talone operations) to about
155,000 ac-ft per year (system operations with LBRéestine) subject to senior water

rights and Consensus Criteria for EnvironmentahANeeds.

The development of Fastrill Reservoir is unlikely this time due to the
designation of a portion of the site as a natiomédlife refuge by the USFWS. The

following discussion of Fastrill Reservoir's staiagound in the Region C 2011 Plan:

Lake Fastrill was a recommended water management strategy in the
approved 2006 Region C Water Plan and the 2007 State Water Plan and
was designated by the Texas Legislature as a unique site for reservoir
development. The lake was intended to meet projected water supply needs
for Dallas and water user groups in Anderson, Cherokee, Henderson, and
Smith Counties in Region I. A decision of the United States Supreme
Court on February 22, 2010 not to hear the appeals of the State of Texas
and Dallas has effectively supported the creation of the Neches River
National Wildlife Refuge (NRNWR) and rendered the development of Lake
Fastrill extremely unlikely.

As the Texas Legislature has designated FastrdeR®ir as a unique reservoir
site, the ETRWPG will not eliminate it from the tlisf proposed reservoirs in the
ETRWPA at this time. In accordance with a requdsthe City of Dallas, however,
Fastrill Reservoir has been removed as a WMS ir2@id Plan.

8.2.11 Ponta Reservoir.The Ponta Reservoir would be located on Mud Cieek

Cherokee County east of Jacksonville, Texas. Hme site is located approximately one
mile upstream from the Southern Pacific Railroambsing over Mud Creek. Figure 8-A.4

indicates the proposed location. The normal pdelation would be about elevation
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302 ft msl and would have an area of 11,000 acr®@wrage capacity at normal pool
elevation would be 200,000 acre-feet. Previoudistuhave indicated that the reservoir
could provide a dependable yield of 105,000 acdt gear. However, with the
construction of Lake Columbia the yield would béstantially less.

8.2.12 Kilgore Reservoir. The Kilgore Reservoir is a proposed local watempsyp
project located on the Upper Wilds Creek in Rusiedg and Smith counties. Figure 8-
A.5 indicates the proposed location of the reservoit was originally proposed to
supplement the City of Kilgore’'s water supply. Tpmject would provide a yield of
5,500 ac-ft per year at the normal operating elemadf 398 feet msl. At that level, the
area and capacity would be 817 acres and 16,2 éof@et, respectively.

Construction of this reservoir has never beenatetl, and the City of Kilgore is
using diversions from the Sabine (purchased frorA @Rd released from Lake Fork)
and ground water for its water supply. Howevers ghioject still has the potential as a
local water supply source in the Kilgore area stiooither proposed projects not be
developed. Only preliminary studies have been peréd for the Kilgore Reservoir and
no environmental impacts have been assessed. Basprkliminary screening data, the
site is not located within a priority bottomlandrth@ood area; there are no known water

guality issues and no active mines within the nesiesite.

8.2.13 Rabbit Creek Reservoir.Several reservoir projects have been proposed on
Rabbit Creek for local water supply. The latestposal for the City of Overton and
surrounding communities was completed in 1998 @yri998). The proposed reservoir
project is located on Rabbit Creek in Smith andkRemunties, and would have a firm
yield of 3,500 ac-ft per year. Figure 8-A.5 ind&s the proposed location of the
reservoir. This is considerably less yield tham phevious studies, which is due in part to
the smaller storage capacity and conservativewslthat were assumed for the study. In
the latest study, the area would be 520 acrestendapacity would be 8,000 acre-feet at
a conservation level of 406 ft msl. However, thisl¢y is considered satisfactory to meet
the regional demands of the area. Environmentagwewof the site reports no significant

concerns that would preclude development. There ase no significant cultural
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resources in the area, no known water quality ssaed no active mining within the

reservoir area.

The advantages of this reservoir site are the feweldpmental concerns.
However, it was rejected as a water supply alteraah the 1998 study due to costs. A
large percentage of the total costs were assocratbda water treatment and distribution
system. Due to the relatively low yield of Rabbedervoir, this project could only be

considered for local water supply.

8.3 Legislative Recommendations

Rules in 31 TAC 357.7(a)(10) state that regionatewglanning groups are to
consider and make recommendations to the legislattggarding regulatory,
administrative, or legislative issues that the grdaelieves are needed and desirable to
facilitate the orderly development, management@mservation of water resources and
preparation for and response to drought conditiengnsure sufficient water will be
available at a reasonable cost. For this updatbeofegional water plan, the Executive
Committee of the ETRWPG reviewed previous recomragads made pursuant to this
rule and evaluated new potential recommendatioRsoposed recommendations were
brought to the ETRWPG for consideration. Legiskatiecommendations adopted by the
ETRWPG are discussed following.

8.3.1. Junior Water Rights. The ETRWPG supports legislation allowing
exemptions to junior water rights by contracts tregerve sufficient surface water to
meet 125% of the total projected demand of thenbakiorigin for the next 50 years.
Such contracts shall require the receiving basipay for development of future water

supplies needed to maintain the 125% reserve fawal of the water supply contract.

8.3.2. Flexibility in Determining Water Plan Consisency. The ETRWPG is

concerned that small cities and unincorporatedsattea fall under the group of “county-
other” may not have specific water needs and watamagement strategies identified in

the regional water plan due to the nature of aggneg these entities. As such there is
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concern that these entities may not be eligiblesfate funding assistance. The ETRWPG
is also concerned that there is sufficient flextipiin identifying and implementing water
management strategies as it pertains to permitimgd) funding such projects. Water
suppliers need to have a full range of optionshay seek to provide new water supplies
for Texas' future. It is impossible to foreseetlad possibilities for new water supplies in
a planning process such as this, and changingnest@nces can change the timing,
amounts and preferred options for new supplies gergkly. The inclusion of alternate
strategies in regional water planning is the fstdp in providing this flexibility. In
addition, the ETRWPG recommends that the followsteps be taken to address these

concerns.

. The TWDB should add language to their guidancefdading that allows
entities that fall under the planning limits to aiet eligibility for state
funding of water related projects without havingafic needs identified in
the regional water plans.

. The TWDB and the TCEQ should interpret existingdkgion to give the
maximum possible flexibility to water suppliers ey seek to serve the
public and provide new supplies. Changes in tmeinty of supply
development, the order in which strategies are emginted, the amount of
supply from a management strategy, or the detdibs roject should not

be interpreted as making that project inconsisigtiit the regional plan.

. Willing buyer/willing seller transactions of wateghts and treated water
should not be controlled by this regulation. Sunsactions may be
beneficial to all concerned and may simply not hagen foreseen in the

planning process.

. The TWDB and TCEQ should make use of their ability waive
consistency requirements if local water suppliéestestrategies that differ
from those in the regional plan.
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8.3.3 Continued Funding by the State of the RegiahWater Planning

Process on a Five-Year Cycle.The ETRWPG believes the grassroots planning
effort created by Senate Bill 1 is important to sate of Texas and should be continued.
In addition, the ETRWPG believes that the most #d efficient method of financing
continuation of this effort for future planning dgs is to continue funding of this effort
by the state with administrative expenses for #gian being provided from sources
within the region. There are important tasks tiegd to continue. Improvement of data
for the next planning cycle is very important. 8thinding of those efforts needs to be
made available.

8.3.4. Groundwater Conservation Districts. The ETRWPG recognizes the
critical importance of groundwater conservation anagber management of this resource
in the ETRWPA. Therefore, as an important comporanregional planning, the
ETWRPG encourages those portions of the ETRWPApnesently participating in a
groundwater conservation district to carefully evigroundwater management practices
in their area and to consider whether creatingoating a groundwater conservation

district would be appropriate.

8.3.5. Unique Reservoir DesignationThe 74" Texas Legislature designated 19
sites as having unique value for the constructioa i@servoir. One of these sites, Fastrill
Reservoir, is located in the ETRWPA. As part a§ tthesignation, efforts to develop the
site as a water supply reservoir must be takenOip r the designation becomes null.
Many of these sites are identified for potentiatevesupply way beyond the 2015 time
frame. Loss of this designation could allow otherspermanently limit the ability of

developing a reservoir on the site. The ETRWPG nenends that the designation of
unique reservoir for the sites currently designdiedextended to 2060, which would be

through the current planning period.

In order to properly plan for mitigation banks glationship to unique reservoir
sites or potential reservoir sites, the ETRWPG maoends that the USACE Mitigation
Bank Review Teams have TWDB and appropriate regjimader planning agencies be

added to the review teams.
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8.3.6 Wastewater ReuseThe ETRWPG recommends that current regulatiens a
they pertain to wastewater reuse should be reviesretl amended, as necessary, to

encourage the reuse of wastewater effluent.

8.3.7 Funding. In order to take advantage of the variety of fagptions available
through the TWDB, increased flexibility by the aggns needed. For example, TWDB
guidance currently excludes the replacement ofcagifrastructure from eligibility for
funding through the existing Water Infrastructurain& (WIF). The ETRWPG
recommends that the TWDB expand existing programassist entities with funding
replacement and repairs to aging infrastructuréaarallow replacement of water supply
infrastructure to be funded through the WIF progrdimis would include existing well

fields, transmission lines and storage facilities.

In addition, the TWDB does not provide for sufficieflexibility in categorical
exclusions for Environmental Information Documethiat are required for funding of
water projects. Increasing flexibility regardirfiese exclusions could ease the crisis in

funding available for water projects.

The TWDB offers the Economically Distressed AreasgiPam (EDAP) to certain
areas in need of water projects. The EDAP provigests, loans, or combination

grant/loans when requirements are met:
» for water and wastewater services;

* in economically distressed areas; and

» present facilities are inadequate to meet resitiemtsmal needs

However, requirements to meet the EDAP are veffycdlf for local governments
and areas to administer, causing otherwise eligdulal governmental entities to elect to
not pursue the EDAP funding. EDAP requirementsukhde revised to reduce
unnecessary and difficult requirements for eligipilincluding requirements for model

subdivision planning.
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8.3.8 Environmental Flows Texas is currently in a process of identifyimpa
recommending instream flows for the 23 river basm3exas. The Neches and Sabine
River Basins are two of the first basins to begms tprocess. The ETRWPG
acknowledges the importance of these studies ®ifuture of its water resources and
supports the efforts of the various advisory teams stakeholders in this endeavor. The
ETRWPG also recognizes the need for water for droaridd economic development.
There is concern among local water rights holdeas & significant portion of their water
supply could be reallocated to meet instream flemands. The ETRWPG recognizes
that future flow conditions in Texas’ rivers andestms must be sufficient to support a
sound ecological environment that is appropriatetlie area. However, the ETRWPG
believes it is imperative that existing water righte protected. In addition, SB 2 and SB
3 processes that relate to environmental flows Ishio& closely coordinated with the SB

1 planning effort, involving regional water plangin

8.3.9 Uncommitted Water. The Texas Water Code currently allows the TCEQ to
cancel any water right, in whole or in part, fon teonsecutive years of non-use. This
rule inhibits long-term water supply planning. Wasupplies are often developed for
ultimate capacity to meet needs far into the futus®me entities enter into contracts for
supply that will be needed long after the first igrars. Many times, only part of the

supply is used in the first ten years of operation.

The regional water plans identify water supply potg to meet water needs over
a 50-year use period. In some cases, there aes sgiplies that are not currently fully
utilized or new management strategies that areept@jl to be used beyond the 50-year
planning period. To support adequate supply farrineeds and encourage reliable

water supply planning, the ETRWPG:

* Opposes unilateral cancellation of uncommitted wedatracts/rights;

» Supports long term contracts that are requireduture projects and drought

periods; and
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» Supports shorter term “interruptible” water contsaas a way to meet short

term needs before long-term water rights are futiyzed.
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Chapter 9

I nfrastructure Financing Report

The purpose of the infrastructure financing regdifR) is to identify funding
needed to implement the WMSs recommended in thé P0dn. The primary objectives

of the report are:

* To determine the number of political subdivisionghwidentified needs
for additional water supplies that will be unabte gay for their water

infrastructure needs without some form of outsidaricial assistance;

* To determine how much of the infrastructure costshe regional water

plans cannot be paid for solely using local utiligyenue sources;

* To determine the financing options proposed bytjgali subdivisions to
meet future water infrastructure needs (includimg identification of any

State funding sources considered); and,

* To determine what role(s) the RWPGs propose forStage in financing
the recommended water supply projects.

A survey of WUGs with identified infrastructure misewas conducted by the
ETRWPG and the TWDB. The survey form was designethe TWDB and distributed
after the IPP was approved by the ETRWPG.

9.1 Summary of Survey Results

Surveys were sent to seventeen municipal WUGs anwéns WWPs with
projected water shortages. Surveys were complatetl returned for eight of the
municipal WUGs and six of the WWPs. There werdMBlGs with needs identified in
the 2011 Plan which were not surveyed. These WW@&s in the manufacturing, power
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generation, irrigation, livestock, and mining categs. The results of the survey are
included in Appendix 9-A.

In the IFR study, $1,348,737,330 of water supplg arfrastructure needs were
identified. Of that, $1,236,774,491 was the estedatost of new surface water supply
projects and major transmission systems. The rantpir$111,962,839 was in
development of new wells, local infrastructure, @adlic/private partnership projects. A
summary of the projected financing required to nteetneeds in the East Texas Region

and a listing of the projects considered are preioh Appendix 9-A.

9.1.1 Municipal Water User Groups. A separate accounting was made for
cost of project, by decade, to meet water needmforicipal WUGSs, and is summarized
in Table 9-1. Not included in this group are thetsoof projects being undertaken by
WWPs to meet the needs of municipal users. ProjemtsWWPs are discussed

separately.

Table9-1: Infrastructure mprovement Cost by Decade for Municipal Use

2010 2020 2030 2040 2050 2060

Cost $43,337,180 $17,569,450 0 0 0 0

Maintenance and replacement of existing treatmedtteansmission systems are
not addressed in the 2011 Plan cost estimates. Wowthese are significant and on-
going costs, and will impact communities' abilibyfind additional infrastructure. These
maintenance costs are expected to increase asenfye of water system budgets as
facilities constructed in the mid-2@entury reach the end of their design life.

In the 14 survey responses received, four respasd@i®%) anticipated fully
funding the infrastructure costs through utilityeaues supplemented in part with bank
loans. The ten remaining respondents anticipatiéding State or Federal programs to
cover some or all of the estimated infrastructust

9-2 Chapter 9



2011 Water Plan
East Texas Region

9.1.2 Non-Municipal Water User Groups.  Non-municipal WUGs were
not surveyed. Water demands were aggregated atotlrgy level. It is expected that
within the non-municipal water use categories, &wal infrastructure will be funded
using a combination of the methods outlined below.

Manufacturing. It is anticipated that companies with projected riges will
coordinate directly with surface water providersntified for any infrastructure needed
to bring water to their sites. The funding of th@nstruction may occur in a number of
ways. The typical method is for the water proviterconstruct the distribution system
supplying the customers, and pass through theinaste water rate. State assistance
may be requested through the State Loan Prograrsofoe projects. A second funding
option is for the manufacturer to directly constrtite required infrastructure, which
would be a site-specific consideration. In areasaworently served by a surface water
provider, a private developer may choose to estaldi distribution utility, or a public-
private partnership may be formed between the watpplier and end user to develop a

new system.

Steam Electric Power. It is expected that power plant owners, as a plafaality
construction, will include any required water syppitakes and pipelines or contract

directly with existing major water providers to abit the needed additional water.

Mining. Mining is projected to experience water shortagegour counties. It is

anticipated that those companies with projectedrtalges will either provide new
supplies for themselves by drilling new wells ooatinate directly with surface water
providers in their area for any infrastructure rexbdo bring water to their sites. It is

expected that private companies will pay the cbseéquired infrastructure.

Irrigation. Anticipated infrastructure costs for irrigation astated to increased water
needs due to business expansion. The needs ageteao be met by irrigators drilling
wells or by contractual arrangement for increasgepkes with surface water providers

local to the point of need.
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Livestock. Shortages in meeting livestock water demands apeat&d in seven
counties. It is anticipated that those individuafsl private companies with projected
shortages will either provide new supplies for tkeiaes by drilling new wells or
coordinate directly with surface water providerstieir area for any infrastructure
needed to bring water to their sites. It is expdcthat payment of the cost for
infrastructure will be made by the individuals oivate companies needing the water.

9.1.3 Wholesale Water Providers. All six WWP respondents indicated
they would be implementing the recommended strateghe 2011 Plan. Five of the
respondents indicated that all or most of the fagdsource would be through TWDB
programs. One respondent indicated funding woelfrdim cash reserves as the strategy
involved agreement with downstream water right brdd The estimated cost, by decade
and TWDB Funding program is shown in Table 9-2.

Table9-2: Infrastructure mprovement Cost for Wholesale Water Provider

TWDB Funding Sour ce Amount
Decade of | mprovement State Participation Drinking Water SRF

$336,428,55(
2020 $85,790,050 $266,992,25(
2030 $79,389,250
2040 $79,783,000
2050 $475,648,00(
2060 $12,387,000
Total $85,790,050 $1,164,838,000

9.2 Infrastructure Finance Policy Statements

The Legislature has directed each regional watarrphg group to propose ways
for the State to finance a portion of the waterpdyprojects recommended by the State
Water Plan. The ETRWPG has reviewed the needs @fréigion, and offers the
following recommendations. Recommendations arepgd by the following categories:
Policy Recommendations, Financial Assistance Progrand New Funding Sources.
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9.2.1 Policy Recommendations. Several general policy recommendations are
provided, as follows:
* Water users should pay for the required infrastmact
— From local funds including those borrowed locally
— From state revolving fund loan programs
— From federal loan programs

— From existing state and/or federal grant programs

* The State of Texas should participate in constngctiew water supplies
to make development of large water supplies feasildtate money to be
recouped at the earliest possible date throughdfadtéate portion of the

project to water user.

» If water users are unable to pay for the requirddastructure, merging

with another local entity to improve financial cafig must be considered.

* If merger is not an option, the State must prosdene safety net type
funds to provide safe water supply for small waisers (less than 200
connections) that cannot afford the required inftecture as determined

by EPA affordability calculation.

9.2.2 Financial Assistance Programs. Recommendations regarding financial

assistance programs include the following:

 The State Participation Program will be one of thest important
financing programs for water supply projects siecheet projected long-
term demands. Increase the funding of this progaanmeeded to allow

development of these water supply projects (Lakien@bia).

» The State Revolving Fund Programs will remain intgotr to assist some
systems in meeting minimum water quality standards. infrastructure
ages and water quality standards increase, therdkfoa this assistance

will grow. Increase the funding of this program future decades, and
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expand the program to include coverage for systepacity increases to
meet projected growth for communities.

The State Loan Program for political subdivisionsd awvater supply
corporations offers loans at a cost advantage mary commercial and
many public funding options. Increase funding détprogram to allow

financing of near-term infrastructure cost projexs.

The USDA Rural Utilities Service offers Water and$te Disposal Loans
and Grants to rural areas and towns of up to 10,p@0ple.

Disadvantaged communities within Texas are spedifictargeted for

these loans. Support continued and increased rignafi this program at
the Federal level, and fund the state Rural Wassistance Fund.

The Regional Water Supply and Wastewater Facilfksning Program
assists political subdivisions with planning gran@llowing small
communities to pursue cost-efficient regional gohg. Increase funding
of this program in anticipation of upcoming devetagmt throughout the
state, and expand the program to include the cfmstspreliminary
engineering design and development of detailedne®ging cost estimates

of recommended facilities.

The USACE constructs civil works projects for flocahtrol, hydropower,
and navigation and ecosystem restoration. USACHcpaation in water
supply projects is limited by current regulatiomtie ETRWPG supports

legislative or regulatory changes that will:

— Increase USACE’s flexibility regarding increasingater supply
storage in the reservoirs that they manage, andstigate other
alternatives for increased involvement of USACHunding water

supply projects.

—  Allow the USACE to construct reservoirs with watipply as a

primary purpose.
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9.2.3 New Funding Sources. The ETRPWG believes that revenue generated
by imposing a tax on bottled beverages, includiotgfléd water, could be an important
new source of income for financing water projeaty exas in the future. The legislative
budget board has estimated that a 5 cent tax dgletbotater only could raise in excess of
$65.2 million dollars (2006 estimate).
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Chapter 10

Public Participation and Adoption of Plan

Regional water planning in Texas is a public precegquiring strategy for
ensuring that the region’s citizens are able tdi@pate in the process. Rules in 31 TAC
Chapter 357.12 define the notice and public paitton requirements of the process.

These rules include the following requirements:
* A public meeting prior to preparation of the regibwater plan.

» Ongoing opportunities for public input during pregtgon of the plan.

* A Public Hearing following adoption of an initialjyrepared plan (IPP).

In addition, opportunities for public participatioand input have specific
requirements regarding public notice and open mgetin the State of Texas. The rules

call for the following:

* Public meetings and hearings noticed and held oordance with the

Texas Open Meetings Act.

* Agendas, meeting notices, IPP, and final regioretewplan published on

the internet.
» Copies of the IPP made available for public viewing

This chapter addresses the ETRWPG’s strategy fdmigounvolvement and
participation in the development and adoption af flmal 2011 Plan. The strategy
included regular meetings of the ETRWPG, consuwaltativith representatives of the
major water user groups, publication of a regiowsletter, distribution of regular press

releases, and maintenance of a website for the BHRW In addition, the regional
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planning process requires holding a Public Heatangpitroduce the 2011 IPP and accept
public comment. A description of the ETRWPG angl plhocess follows.

10.1 East Texas Regional Water Planning Group Members

Original legislation for SB1 and the TWDB planniggidelines establish regional
water planning groups to manage the planning psosesheir respective regions. The
regional water planning groups include represergatiof eleven specific community
interests. Table 10.1 lists members of the ETRVERGthe interests they represent.

Table10.1 Voting Members of the East Texas Regional Water
Planning Group and Group Representation

Member I nterest
David Alders Agriculture
Jeff Branick Counties
David Brock Municipalities

George P. Campbell

Other

Jerry Clark River Authorities
Josh David Other
Judge Chris Davis Counties

Mark Dunn

Small Businesses

Michael Harbordt

Industries

Scott Hall

River Authorities

William Heugel

Public

Kelley Holcomb

Water Utilities

Dr. Joseph Holcomb

Small Businesses
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Member I nterest
Bill Kimbrough Other
Glenda Kindle Public
Duke Lyons Municipalities
Dale R. Peddy Electric Power

Judge Hermon Reed

Agriculture

Monty D. Shank

River Authorities

Darla Smith

Industries

Worth Whitehead

Water Districts

Dr. J. Leon Young

Environmental

The ETRWPG appointed a Technical Committee comgridendividuals within

the planning group. The charge to the Technicah@dtee was to work with the East
Texas Region consulting team to develop recommempadgdlation and water demand
projections, review work product of the consultiegm, and provide technical advice to
the planning group. Members of the Technical Cottemiduring this round of planning

included:

* Michael Harbordt
» David Brock

» George Campbell
» Chris Davis

* Glenda Kindle

* Monty Shank

» Scott Hall
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The ETRWPG also worked closely with water planrsteff at the TWDB during
the planning process. TWDB water planning stafbvided valuable technical and
regulatory guidance to the ETRWPG regarding thal {2011 Plan.

10.2 Preplanning for the Final 2011 Plan

Rules in 31 TAC Chapter 357.6 define tasks thattnisperformed prior to
development of the regional water plan. Thesesruelude the following requirements:

* A public meeting to discuss recommendations andjestgpns of issues

that should be addressed in the regional or stateryplan.

* Prepare a scope of work including a detailed dpson of tasks to be
performed.

» Designate a political subdivision as a represergatif the regional water
planning group.

The ETRWPG held a public meeting on June 4, 2008discuss issues and
provisions important to the ETRWPA that should hauded in the regional water plan.
As a result of this public meeting, a scope of wads prepared by the consulting team.
The scope detailed tasks and activities to be pedd during the planning cycle,
including expense budgets, schedule, and desaripfioeports to be developed as part of
the planning process. The City of Nacogdoches wesignated as the political
subdivision representative of the ETRWPG, respadasior applying for financial
assistance for the scope of work and regional waser development.

10.3 Opportunitiesfor Public Input

The ETRWPG utilized various types of media and eath to keep the public
informed and to receive input throughout the dewelent of the final 2011 Plan,
including the following:
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* Water user group involvement

* Press releases

* Newsletters

« ETRWPA website — www.etexwaterplan.org
* Public meetings

* Public hearings

These means of media and outreach are described.bel

10.3.1 Contact with Water User Groups. The ETRWPG made special efforts

to contact WUGs in the region and obtain their inpuhe planning process. Chapters 1
through 4 of the final 2011 Plan cite specific arates of contact with WUGs.

10.3.2 Public Media and Press Releases. Press releases were sent to
approximately 105 media entities within one weekeath regularly scheduled RWPG
meeting. Releases were frequently published ia awvspapers, and more in-depth
stories were occasionally written by newspaperf.stafopies of news releases and
newspaper articles concerning water planning in HHERWPA are included in
Appendix 10-A.

10.3.3 Newdletters. The ETRWPG published newsletters to periodiciaifgrm the
public of the progress of the planning process tmgrovide other relevant news.
Newsletters were posted on the ETRWPA website /hitpw.etexwaterplan.org, and
digitally and/or physically mailed to the following

* Members of the ETRWPG

» Elected officials in the region

» Cities in the region

» Counties in the region

* Individuals who requested to be on the mailing list
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Copies of newsletters produced since February 2@08 provided in
Appendix 10-A.

10.3.4 East Texas Regional Water Planning Area Website. The ETRWPA

website www.etexwaterplan.orgvas regularly updated to inform the public of shiied

meetings and to provide minutes, agenda, presasesde newsletters, presentations, and

memoranda.

10.3.5 Regular Meetings of the East Texas Regional Water Planning

Group. In execution of its duties as the water planronganization for the region, the
ETRWPG held regular meetings during the developroétite final 2011 Plan, received
information from the region’s consultants, acceptatllic comment on issues relevant to
water planning, reviewed proposed planning elememtd made decisions on planning
efforts. ETRWPG meetings were open to the publith notice made in accordance
with the ETRWPG By-Laws and the Texas Open Meetigs Regular meetings were

held on the following dates:

January 23, 2008
« April 9, 2008

* June 4, 2008

* August 13, 2008

* November 5, 2008
* February 11, 2009
« April 8, 2009

e July 8, 2009

» October 14, 2009
» December 9, 2009
* February 17, 2010
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e June 30, 2010
* August 11, 2010

The 2011 IPP was adopted by the ETRWPG at its aglgudcheduled meeting on
February 17, 2010. The 2011 Plan was adoptede#THRRWPG on August 11, 2010.

10.3.6 Public Hearings for the Initially Prepared Plan. Following
adoption of the IPP, hard-copies of the 2011 IPPewwovided to at least one public
library and county clerk’s office in each countythin the ETRWPA for public review.
In addition, electronic copies were available feview on the ETRWPG website at

www.etexwaterplan.organd at the Office of the City Secretary for thetyCof

Nacogdoches.

According to rules in 30 TAC § 357.12(a)(3), a Rublearing must be held in a central
location within the ETRWPA following the adoptiorf an IPP. Appropriate public

notice was provided for the Public Hearing, heldJacksonville, Nacogdoches, and
Beaumont on three consecutive evenings on Aprik20and 22, 2010. The purpose of
the Public Hearing was to receive comments fromptiigic on the 2011 IPP. Oral and
written comments were received from two individuatsthe Beaumont portion of the
Public Hearing and are summarized in Section 10T%anscripts, presentations, and

minutes from the Public Hearing are included in &pgix 10-B.

10.4 Commentsfrom the Public and Agencies

As a public planning process, the ETRWPG must dacomments by the public
and federal and state agencies regarding the gewelat of the regional water plan. The
public are invited to provide comments at each lestyu scheduled meeting of the
ETRWPG. Likewise, comment in the form of letteesails, or by telephone may be
received. These comments are considered by theAFPR during the development of
the 2011 IPP. After publication of the 2011 IPPeréhis an official comment period
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during which public and federal and state ageneiag submit formal comments on the
IPP.

Comments received through the end of the commembcg&vere reviewed and
evaluated by the ETRWPG and consulting team. THRWPG modified the 2011 IPP

as necessary, in response to comments.

Following are responses to the comments receivad fndividuals, entities, and
agencies regarding the IPP for the 2011 updateeoETTRWPA regional water plan. In
all, comments were received from eight personseairald of various agencies or groups.
These included one oral comment provided at thdi®®tdearing for the 2011 IPP, one
hand-written response provided at the Public Hgaamd six letters received during the
comment period. In four cases, the comments rederelated to a single issue of the
commenter. The other comments received addressiétipla issues. Appendix 10-C
contains a transcript of the one oral comment apdes of all other comments received
during the public comment period.

Responses to the comments are separated by comraedtprovided in the order
in which they were received. Where practical to stp comments are first restated
verbatim.  Otherwise, a summary of the commenprisvided. Some comments
appeared to be, essentially, observations abou2@iéd IPP instead of comments for
which a response was intended. In such casespliBervation is summarized and
acknowledged. In cases where the comment hastedsul modifications to the 2011

IPP, the locations within the plan are identifieidhm this response to comments.

10.4.1 Comment of Richard Harre& on Behalf of Clean Air And Water,

Inc. Dr. Richard Harrel attended the Public Hearing Haldeaumont on April 22,

2010, and offered one oral comment, restated &snfsl

My name is Richard Harrel, and | am the presidefttlze citizen’s
environmental organization, Clean Air & Water, Iné&nd Clean Air &
Water, Inc., has been active since 1966. And Chaa& Water, Inc., the
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Board of Directors, is opposed to construction aly anew reservoirs in
either of the drainage basins concerned. We thiat construction of
reservoirs, which would include — especially Fdktaservoir but also the
old Rockland reservoir, would have untold environtak effects that
would all be harmful. And so, we want to go dowrtlee record that we
are opposed to taking water from our upper basingl anoving it to
Houston, Dallas or the Fort Worth area. We neeel Water. There are
shortages in this region; and we will need the wagspecially during

those times. That's all.

Response The ETRWPG acknowledges the comment. No chahges been

made to the 2011 IPP as a result of the comment.

10.4.2 Comment of Bruce Drury on Behalf of the Big Thicket

Association. Dr. Bruce Drury attended the Public Hearing hial@eaumont on April
22, 2010, and offered one written comment on thblielComment Request Form,

restated as follows:

Strike the provisions for Fastrill and Rockland mdoundment of the
Neches will do great harm to the floodplain — tleeecof the Big Thicket.

Response The ETRWPG acknowledges the comment. FastaBdRvoir is no
longer a recommended strategy for the City of Ballsee comment and response in
Section 10.4.7). Fastrill Reservoir remains a ueiggservoir site. No changes have been
made to Chapter 8 in the 2011 IPP as a resulteoftdmment.

10.4.3 Comment of Fred Manhart on Behalf of Entergy Texas, Inc. Fred

Manhart, manager of environmental support with EjyeTexas, Inc., offered one
comment in a letter to the ETRWPG dated June 1I020Mr. Manhart's comment is

summarized as follows:
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The comment referenced the 2011 IPP Executive Suynn$ection 8.3, first
bullet of the section, in which the ETRWPG encoesa@ll areas in the region not
presently in a groundwater management area to ecreatjoin one. Mr. Manhart
expressed concern about this “one size fits alfrapch and that individual areas within
the region should be responsible for selectingntie¢éhods by which protection of future

uses and natural resources would be accomplished.

Response The referenced location in the 2011 IPP is tRechtive Summary,
which is a summary of language found in Chaptef #® 2011 IPP (Section 8.3.4). The
ETRWPG’s intent was to point out that conservatimingroundwater resources is
important to the future of water supply within treggion. At the June 30, 2010, meeting
of the ETRWPG, it was noted by some members tigabandwater conservation district
had prevented over-drafting of the aquifer. Hael district not already been in place, it
would have been too late to prevent potential tdssesource. Nevertheless, it was not
the intent of the ETRWPG to imply that managemengroundwater be addressed in
only one manner. As a result of this comment,applicable section within Chapter 8
(Section 8.3.4) and the referenced section withéenExecutive Summary of the 2011 IPP
have been modified.

10.4.4 Comments of Billy Sims on Behalf of the City of Woodville. Billy

Sims offered two comments in a letter to Rex Hdated June 21, 2010. The comments

are discussed following:

Comment 1. Mr. Sims noted that the City of Woodville is ired of a new water well to
supplement its supply. He indicated that the pafh and water demands shown for
the City in the 2011 IPP are too low, not showing presence of two prison facilities and
the commensurate water demand for these facilitids. Sims requested that the plan be
changed to more accurately reflect the City’'s deinamd to add a new well to their

water management strategies.

Response The ETRWPG responds that the population and rwdégnands
contained within the 2011 IPP have previously bagproved by the ETRWPG and the
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TWDB and cannot be changed at this time in the m@tanning process. Such changes
will be evaluated in the next update of the watenp However, the 2011 IPP will be
modified to note this issue. A footnote to Tabld:2Distribution of Population by
County/Entity in Chapter 2 has been added. Intamdithe 2011 IPP has been modified
to add the new well as a water management strdtegite City. This addition is found
in Chapter 4C, Section 4C.20.

Comment 2. Mr. Sims noted that the East Texas Electric Coaipe is planning to
construct a bio-mass power plant in Tyler Countytl of the City of Woodville, but
that the 2011 IPP does not include any demand darep production in Tyler County.
He requested that the 2011 IPP be modified to declpower production demands in
Tyler County.

Response The ETRWPG responds that steam-electric waterates contained
within the 2011 IPP have previously been approvedhe ETRWPG and the TWDB,
and cannot be changed at this time. The proposeemfacility in Tyler County was not
identified by the TWDB previously. It is still ithe planning stages. The ETRWPG will
consider this potential new demand in the next doahplanning. No changes to the

2011 IPP were made regarding this comment.

10.4.5 Comments of Ross Meinchuk on Behalf of the Texas Parks and

Wildlife Department. Ross Meinchuk offered several general observatoiisfive
comments on the 2011 IPP in a letter to Kelley Holb dated June 21, 2010. The

comments are discussed following:

Comment 1. Mr. Meinchuk noted that the following listed Spescof Special Concern
listed in Appendix 1-A, Table 1-A.1, should be d&wbin the plan as “State Threatened”

species:

» Texas pigtoe

* Louisiana pigtoe
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» Texas heelsplitter

» Triangle pigtoe

» Sandbank pocketbook
» Southern hickorynut

Mr. Meinchuk also requested that these species¢ddaded in Chapter 1, Table
1.13 of the 2011 IPP.

Response Table 1-A.1 has been modified to add the designaof State
Threatened for the above listed species. In amditihese species have been added to
Table 1.13.

Comment 2. Mr. Meinchuk noted that fish consumption advissridue to mercury
contamination have been issued by the Texas Deepattaf State Health Services for a
number water bodies within the ETRWPA.

Response The ETRWPG acknowledges that fish consumptionisades
resulting from mercury contamination have beenadsior water bodies in the region.
No changes to the 2011 IPP have been made aslaafetfis comment.

Comment 3. Mr. Meinchuk noted the following in regard to tixater management
strategy, Lake Columbia:

TPWD recognizes the value of Lake Columbia in megetertain local
water supply needs and is committed to assistiegAhgelina-Neches
River Authority (ANRA) in attenuating impacts tshfiand wildlife from
reservoir constructions, as well as working with RN to develop
compatible recreational and natural resources pldos the reservoir

once constructed.

Response The ETRWPG appreciates TPWD’s support of ther@mmte

development of water resources and protection ofir@mmental resources in the
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ETRWPA. Discussion of this statement of suppod been added to the description of
the Lake Columbia project found in Chapter 8, ®ec8.2.9 of the final 2011 Plan.

Comment 4. Mr. Meinchuk noted that the TPWD wonders whetliee Fastrill
Reservoir project should continue to be recommeramed viable water management

strategy.

Response. Based on comments from the City of Dallas (seeti@e 10.4.7),
Fastrill Reservoir has been removed as a water geament strategy for the City of
Dallas. There are no other entities proposing réservoir as a water management
strategy. Therefore, the final 2011 Plan for tieR/PA has been modified to remove
Fastrill Reservoir as a water management strategpwever, Fastrill Reservoir is a
Unique Reservoir Site, so designated by the Teagslature in 2007. Therefore, a
discussion of the Fastrill Reservoir project remsam the final 2011 Plan in Chapter 8,
Section 8.2.10. This section has been updated then2011 IPP to reflect the current
status of the site.

Comment 5. Mr. Meinchuk also made the following comment:

TPWD does wish to reiterate its perspective thatreéhare other
conservation alternatives that are favorable to diie and the
environment, such as water conservation, wasteweagese, full use of
existing supplies, and good land stewardship, tom@aa few.
Construction of off-channel reservoirs can alsophtl minimize wildlife
impacts if reservoirs are located to minimize inatioh of habitats and
diversions are modified to avoid impacts to envin@mtal flows.

Response The context of this comment is unclear; howewbe ETRWPG
believes that the conservation alternatives listethe comment are at least not harmful
to wildlife and the environment, and may be congdefavorable in many instances.
The ETRWPG currently does not have an opinion aiggroff-channel reservoirs. No

changes to the plan have been made as a reshis @omment.
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10.4.6 Comment of Jim Jeffers on Behalf of the City of Nacogdoches.
Nacogdoches City Managelim Jeffers, provided two comments on the 2011iiPR
letter to Rex Hunt dated June 22, 2010. The consrame discussed following:

Comment 1. Mr. Jeffers related the City’'s desire to replateirt alternate water

management strategy for water from Toledo Bend waithalternate water management
strategy for water from Sam Rayburn Reservoir. ddmment provided reasons for the
requested change and suggested modifications t@th& IPP to address the requested

change.

The ETRWPG discussed the City’'s comment with Mffede during a regularly
scheduled ETRWPG meeting on June 30, 2010. Attime, it was suggested that the
City need not delete the Toledo Bend alternate mwatmnagement strategy in order to add
another alternate water management strategy. éfierd agreed and indicated that it
would be acceptable to leave the Toledo Bend aterwater management strategy in the
plan for now. In addition, the ETRWPG stated ttieg proposed new Sam Rayburn
strategy could not be incorporated into the planaasalternate water management
strategy at this time due to time and resourceditions. However, the ETRWPG agreed
that the proposed new alternate water managemategy could be described in the plan
with the intent of finalizing it in the next rouraf regional water planning. This would
mean the alternate water management strategy beulithe 2016 update of the regional

water plan. Mr. Jeffers agreed that this woulcbeeptable to the City.

Response Based on the discussions held during the Junem8@6ting, the
ETRWPG has modified Chapter 4C, Section 4C.2.#hef2011 IPP to incorporate a

discussion of the proposed future alternate wateragement strategy.

Comment 2. Mr. Jeffers expressed the City’'s concern thawheer demand projections
for the City in the 2011 IPP are too low, and ttie City is not in agreement with the

projections.
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Response The ETRWPG appreciates the City’s concern alvoater demand
projections, but cannot modify the demands furtinethis round of planning. Water
demands will be evaluated more closely in the mexind of regional water planning
where the 2010 Census population data can be wséetter support water demand
projections for all of the ETRWPA. Section 4C.2cknowledges that the City’s current
planning efforts indicate greater population growdihd higher demands by the

commercial and manufacturing sectors.

10.4.7 Comments of Jody Puckett on Behalf of Dallas Water Utilities.

Jody Puckett offered seven comments on the 2011linPPletter to Kelley Holcomb
dated June 28, 2010. The comments are discuskhedifm:

Comment 1. Ms. Puckett provided an updated description ofeLBklestine for Chapter
1 of the plan, for consideration of the ETRWPG.

Response The updated description provided has been adlede final 2011

Plan.

Comment 2. Ms. Puckett noted changes in the status of Lalstrift resulting from the
recent decision of the United States Supreme Qourbt hear appeals of the TWDB and
City of Dallas, stating that the decision “rendertb@ development of Lake Fastrill
extremely unlikely.” Excerpts from the Region Cal outlining the plans for
replacements to the Lake Fastrill water managenstrdtegy were provided for
consideration of the ETRWPG.

Response The ETRWPG agrees that the Region C plan an&ETRWPA plan
should be consistent with regard to Lake Fastifithe final 2011 Plan has been revised to
incorporate the Neches Run-of-the-River Projedtastrill Replacement Project in place

of Fastrill Reservoir.

Comment 3. Ms. Puckett noted that Lake Fastrill has beengdesed by the Texas
Legislature as a Unique Reservoir Site and likevdsatified in the 2007 State Water
Plan. As such, Ms. Puckett suggested that Lak&ilFatould remain in the final 2011
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Plan “in the event conditions change and it becofagsrable to proceed with Lake
Fastrill.”

Response The ETRWPG agrees that it would be inappropriateemove Lake
Fastrill from the final 2011 Plan as long as thepmsed lake is designated as a Unique
Reservoir Site. While the description of Lake Fdsh Chapter 8 (Section 8.2.10) has
been modified to reflect the changes suggestetierRiegion C plan, Lake Fastrill will

remain as an Unique Reservoir Site in the finall2Blan.

Comment 4. Ms. Puckett noted that demand by Lake Fasimilthe amount of 112,100
ac-ft per year beginning in 2040, was left blanK able 4.B.18. The comment indicated
that this demand will be met through UNRMWA.

Response:Table 4B.18 was titled, “Demands Supplied by L&ketrill.” With
the removal of Lake Fastrill as a water manageragategy, the title of this table will be
modified to reflect the change in source of supply.addition, the demand for the City
of Dallas will be included in the table in the ambof 112,100 ac-ft per year beginning
in 2040.

Comment 5. Ms. Puckett noted that the volume of “future i’ demand shown in
the UNRMWA demand table on page 4C-90 was incomsistith the volume provided
in the text above the table for water to Dallas &vattilities.

Response:The table has been corrected.

Comment 6. This comment is in reference to a discussionhap@er 1, Section 1.16.4
regarding Lake Murvaul. The comment provides updanformation regarding the
contract between the City of Dallas and Luminant.

Response The final 2011 Plan has been updated to reftbet updated

information.

Comment 7. The comment refers to the Tables and Figureshap@r 4C not being

identified with names or numbers.
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Response The ETRWPG acknowledges the comment. No chahges been
made to the final 2011 Plan relevant to this commen

10.5 Comments of Carolyn Brittin on Behalf of the Texas

Water Development Board

Carolyn Brittin offered comments to the 2011 IPPaitetter to Kelley Holcomb dated
June 28, 2010. The comments were divided betweewel 1” and “Level 2” comments.
Level 1 includes comments, questions, and onlia@rphg database revisions that must
be satisfactorily addressed in order to meet sigtutagency rule, and/or contract
requirements. Level 2 includes comments and stiggssfor consideration that may
improve the readability and overall understandihthe regional plan. Each comment is

addressed following.

105.1 Level 1 Comments. There were 21 Level 1 comments offered by Ms.
Brittin.

Comment 1. Please describe the plan’s impact to navigatidntle 31 Texas
Administrative Code (TAC) §357.5(e)(8)]

Response A new section with a description of the planispact to navigation
has been added to Chapter 1, Section 1.2.3.

Comment 2. Please describe how the plan considered exiseggmal water plans,
existing recommendations in state water plan anstieg local water plans. [31 TAC
318357.7(a)(1)(1), (J), and (K)]

Response A new section with a discussion of how the ptamsidered existing
regional water plans, existing recommendationfénstate water plan, and existing local
water plans has been added to Chapter 1, Sectién 1.
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Comment 3. Provide a list of potentially feasible water masagnt strategies that were
considered and evaluated by the planning groumf@ot Exhibit “C” Section 11.1]

Response A list has been included in Appendix 4C-B of thal 2011 Plan. The
potentially feasible strategies are also listeghage 4B-1 of the 2011 IPP.

Comment 4. Page 1-24, Figure 1.12; Page 3-15, Figure 3.5mplete outcrop areas of
minor aquifers in the region are not displayed aul-crop areas overlap and cover the
outcrop areas of younger units. Please review f@anto reflect the accurate locations.
For example: In chapter 1, pa@e?6, although the Yegua-Jackson aquifer is |lacate
the southern portion of Houston county it is nobwsh on the map (Figure 1.12) or
discussed in text. [31 TAC 8357.7(a)(1)(D)]

ResponseFigures and text have been revised to appropyidemonstrate minor

aquifer locations.

Comment 5. Water demand projections are not split out bgrivasins. Please present
water demand projections by river basin for eaamtp [31 TAC 8357.7(a)(2)(A)(iv)]

Response Water demand projections have been split outil®r basin in the
plan, in Appendix 2-B of the final 2011 Plan.

Comment 6. The plan does not include categories of waterashels for wholesale water
providers by river basins. Please present wateradds for wholesale water providers
by river basin. [31 TAC 8357.7(a)(2)(B)]

Response Water demands for wholesale water providers lmen split out by
river basin in the plan, in Appendix 2-B of thedir2011 Plan.

Comment 7. Page 3-10, Table 3.4: It appears that the Tri@ibunty-Neches Basin-

Irrigation water supply is mislabeled as “minin@lease revise if appropriate.

Response The use type was changed to irrigation and suppimmaries were

updated.
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Comment 8. Page 3-17, Table 3.5: Water supply sources@reummarized by county
and river basin. Please revise to summarize bytgoand river basin. [31 TAC §
357.7(a)(4)(B) ; Contract Exhibit “D” Section 3.0]

Response Water supply sources have been summarized bgtgaand river
basin in Appendix 3-B of the final 2011 Plan.

Comment 9. Page 3-28, second paragraph: A reference is nmad&Appendix
3-B.” The referenced appendix was not includeghlam. Please include appendix or

revise text.
Response Appendix 3-B has been included in the final 2@14n.

Comment 10. Pages 3-29 and 3-30, Tables 3.9 and 3-10: Plensdse tables to
summarize water supplies by county and river ba3a. TAC § 357.7(a)(4)(B)]

Response The available supplies to water users are shoyweounty and basin in

Appendix 3-B of the final 2011 Plan. No changesenmade to table 3-9 and 3-10.

Comment 11. Page 4A-5, Table 4A.3: It appears that totaintpsurplus and shortage
(water need) volumes were calculated incorrectly sptracting total [county-wide]
supply from total [county-wide] demand. Pleasdsevo reflect total county water needs
as the sum of the individual needs of each water goup in the county; needs that are
calculated based on each water user group’s owrami@snand supplies. Please also
delete region totals at bottom of table as thighimr mis-aggregates water needs

(shortages) region-wide.

Response These tables reflect a supply and demand cosgraby county. The
projected shortages by water user group are showlle 4A.5. The projected surplus
or shortage for each water user group by countyrsed basin is included in the DB12
tables in Appendix 4C-B of the final 2011 Plan. fdotnote was added to Table 4A.3
noting that the sum of individual shortages mayedifrom the surplus or shortage shown
in this table. A reference to Table 4A.5 with th&J& shortages was added.
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Comment 12. Please include a table with recommended and,pficgble, alternative
water management strategies with project capitsiscand water supply by decade. [31
TAC 8357.7(a)(7)(H); Contract Exhibit “C” Sectiods3, 11.1]

Response The requested table has been included in Apgef@iB of the final
2011 Plan.

Comment 13. Please explain how the region considered emeyggaaosfers of non-
municipal use surface water without causing unneaisie damage to the property of the
non-municipal water rights holder pursuant to Te¥éater Code 811.139. [TAC 31
8357.5(i)]

Response Only water management strategies to meet long-teeeds were
identified in the East Texas Regional Water Pldfmergency transfers are strategies

implemented on a short term basis and were noiadersl in this update.

Comment 14. Please describe how alternative water managersieategies were
evaluated using environmental criteria. [31 TAG&3(b)(180]

Response Alternative strategies were evaluated in the esamanner as all
strategies discussed in the plan. Details of ttegegyy evaluation process are outlined in
Appendix 4B-A.

Comment 15. Please confirm that capital costs are basedepteSiber 2008 dollars as

required, or revise as appropriate. [Contract BXKL' Section 4.1.2]

Response The assumptions used for cost estimates have beduded in
Appendix 4C-A. This was inadvertently omitted froine 2011 IPP.

Comment 16. In instances when conservation was considereddirecommended as a
water management strategy, please indicate whyeceaison was not recommended. [31
TAC 8357.7(a)(4)]
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Response The screening of conservation strategies isradlin Appendix 4B-
A.

Comment 17. Please include a summary of information regardiader loss audits
specific to Region I. [31 TAC § 357.7 (a)(1)(M)]

Response A summary of information regarding water lossdiga for the
ETRWPA has been added to Section 1.14.3 of thé Ziial Plan.

Comment 18. Page 6-3, paragraph 3: Plan does not include demuwater
conservation/drought  contingency plan. Please d&lua model water

conservation/drought contingency plan. [31 TAC 83%&3)]

Response The final 2011 Plan is an update of the 2006 Pialy. Model water
conservation and drought contingency plans wertidied in the 2006 Plan and have
been referenced in the final 2011 Plan. To furdidrwater user groups in development
of water conservation and drought contingency plansyperlink to model plans on the
Texas Commission on Environmental Quality websiés wrovided.

Comment 19. Page 6-8, first paragraph: Plan does not incladenodel drought
contingency plan from an affected water user grofease include a model drought

contingency plan for an affected water user groigd. TAC 8357.7(d)]

Response The final 2011 Plan is an update of the 20GtRInly. Model water
conservation and drought contingency plans wertidied in the 2006 Plan and have
been referenced in the final 2011 Plan. To furdidrwater user groups in development
of water conservation and drought contingency plansyperlink to model plans on the
Texas Commission on Environmental Quality websiés wrovided.

Comment 20. (Attachment B) Comments on the online plannintabase (i.e. DB12)
are herein being provided in spreadsheet formaesé& Level 1 comments are based on a
direct comparison of the online planning databagerest the Initially Prepared Regional
Water Plan document as submitted. The table omtjudes numbers that do not
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reconcile between the plan (left side of spread3lee®l online database (right side of
spreadsheet). An electronic version of this spieaetswill be provided upon request.

ResponseThe planning data base (DB12) and the final 281dn have been
reconciled. Responses to specific comments arengeaied on the spreadsheet provided
by the TWDB in Appendix 10-D.

Comment 21. (Attachment C) Based on the information provitledate by the regional

water planning groups, TWDB has also attached amsany, in spreadsheet format, of
apparent unmet water needs that were identifiecthgdhe review of the online planning
database and Initially Prepared Regional Water .Plffdditional TWDB comments

regarding the general conformance of the onlinemptay database (DB12) format and
content to the Guidelines for Regional Water PlagnData Deliverables (Contract
Exhibit D) are being provided by TWDB staff undezparate cover as ‘Exception
Reports’]

ResponseShortages for Cherokee and Hardin Mining demamdsNacogdoches
Steam Electric Power are correct. Discussions @hteds for these entities are included
in Chapter 4C. The ETRWPG did not develop water agament strategies for needs
less than 5 ac-ft per year. No changes were matthe tBTRWP.

10.5.2 Level 2 Comments. There were six Level 2 comments offered by Ms.
Brittin.

Comment 1. Page 1-27, Section 1.6.1: “Springs” appearsi¢orrectly refer to Section

1.9.8. Please consider revising reference as pppte (i.e., to “Section 1.9.7")
Response The reference to springs has been correctdtkifinal 2011 Plan.

Comment 2. Page 1-42, Section 1.9: Please consider ingdudssessment of the

importance of recreational uses of natural resaufiighing, boating, etc.).
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Response The ETRWPG agrees that recreational uses ofralatesources are
important. However, such uses will not be asseasélis time and no change will be
made to the final 2011 Plan.

Comment 3. Page 3-7: A reference is made in the “Reservq@esagraph to a summary
of “firm yields” in Table 3.2. The Table is titletCurrently Available Supplies from
Permitted Reservoirs...” Please consider clarifyingrable 3.2 that it presents firm

yields, if applicable.

Response The last sentence under paragraph “Reservoii@S modified to
reflect available supplies. The definition of aadle supply is defined earlier in the

paragraph.

Comment 4. Page 3-17, Table 3.5: Please consider revisingdfinbe table headings

from “Yegua” to “Yegua-Jackson” and from “Carriztw’ “Carrizo-Wilcox.”
Response The requested revisions were made.

Comment 5. Page 4C-62, table: Table is referenced in thé asx“4C.A”. Please
consider adding the missing table number “4C.Athe table title to be consistent with

other tables.
Response The requested revisions were made.

Comment 6. Appendix 4C-A: Project cost estimates are preskmh two different
formats (e.g., Anderson County Other, page 4C-A3nat vs. Hardin County-Other,
page 4C-A-28 format). Please consider using aistamé format for presenting “Cost

Estimate” worksheets.

Response The requested revisions were not made.
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10.6  Adoption of the Final 2011 Plan

The ETRWPG met in August 2010, to review commentsl gropose
modifications to the 2011 IPP. The final 2011 Pleas adopted by the ETRWPG on
August 11, 2010, and published on the Internepfdilic viewing. The final 2011 Plan
was submitted to the TWDB by September 1, 2010.

10-24 Chapter 10



2011 Water Plan
East Texas Region

REFERENCES

The following references are cited by chapter, nemand appendix:

Chapter 1

[1]

2]

[3]
[4]

[5]

[6]

[7]
[8]

19]

[10]

National Oceanic & Atmospheric AdministratiotfSouthern Regional Climate
Center, Comparative Climatic Data For the Unitect&,” 1971 — 2000,
http://www.srcc.Isu.edu/7100/prcp/TX.html.

Texas State Data Center and Office of the SPemographer, Texas Population
Estimates Program, http://txsdc.utsa.edu/tpeppfegophp

Texas Workforce Commission, Labor Market Infation.

Brune, Gunnar, “Springs of Texas Vol. I: Arlitogn, Texas,” Self-Published.
1981.

Brune, Gunnar, “Major and Historical Springs of x@s,” Texas Water
Development Board Report 189. March 1975.

Texas Water Development Board State Well Rec@@B85.

Texas Water Commission, Ground Water Protectiodnit Staff,
“Groundwater Quality of Texas - An Overview of Nedband Man-Affected
Conditions,.” TWC Report 89-01. March 1989, httpuiiv.twdb.state.tx.us
/publications/reports/groundwaterreports/gwreptwis}o20report%2089-01
/R89-01.pdf

Thorkildsen, David, Roger Quincy, “Evaluatio Water Resources of Orange
and Eastern Jefferson Counties, Texas,” TWDB Rep@Q, January 1990,
http://www.twdb.state.tx.us/publications/reportssGnd\WaterReports
IGWReports/R320.pdf

Texas Commission on Environmental Quality, D08 Texas 303(d) List.

Texas Commission on Environmental Quality, Dr2d04 Texas Water Quality
Inventory Status of All Waters. January 2004. Wiyww.tnrcc.state.tx.us
/water/quality/04_twqi303d/04_summaries/04_inveniulf

Angelina and Neches River Authority Web SiteWdter and Wastewater
Facilities,” http://anra.org/index_waterandsewenht

Toledo-Bend.Com, URL http://toledo-bend.com

R-1 References



11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

2011 Water Plan
East Texas Region

Jacksonville Chamber of Commerce, “ManufacsirerProcessors, and
Distributors,” URL http://www.jacksonvilletexas.cdmanufacturer.html

Tyler  Economic  Development  Council, Inc.. “Smi County
Manufacturers/Processors Directory,” 2004. URL Wiyww.tedc.org/pdfs
/mfgdir.pdf

Fretwell, J. D., J. S. Williams, and P. J. Rexth, “National Water Summary on
Wetland Resources,” USGS Water-Supply Paper 24795.1

El-Hage, A. and D .W. Moulton, “Evaluation &elected Natural Resources in
Angelina, Cherokee, Gregg, Nacogdoches, Rusk, anidhSCounties,” Texas
Parks and Wildlife Department, Austin, Texas, Notzem1998.

Moulton, D. W., T. E. Dahl, and D. M. Dall, €kas Coastal Wetlands; Status and
Trends, mid-1950s to early 1990s,” U. S. Departnoérine Interior — Fish and
Wildlife Service, Albuquerque, New Mexico, March9l®

Freese and Nichols, Inc., Brown and Root, Iramd LBG-Guyton Associates.
“Draft Comprehensive Sabine Watershed Managemamt’HPrepared for Sabine
River Authority of Texas. URL http://www.sra.dstiis/cd-server/cdvol041
ffinal_report/final2.htm., August 1999.

Texas Department of Water Resources, “Sabiaehds Estuary: A Study of the
Influence of Freshwater Inflows,” Publication LP&LJAustin, Texas, July 1981.

Bauer, J., R. Frye, and B. Spain, “A NaturadsBurce Survey for Proposed
Reservoir Sites and Selected Stream Segments iasTeXexas Parks and
Wildlife Department. Austin, Texas, August 1991.

Natural Resources Conservation Service, “NetioSoil Survey Handbook,”
Washington, D.C., December 1997.

U.S. Department of Agriculture, “1997 Censug Agriculture Highlights,”
URL http://www.nass.usda.gov/census/census97/lglgtditx/tx.htm, May 1999.

U.S. Department of Agriculture, “1997 Censug Agriculture Highlights.”
URL http://www.nass.usda.gov/census/census97lpsdfk/txb.htm, May, 1999.

Texas Historical Commission, “Caddoan Moundsat& Historical Park,”
URL http://www.thc.state.tx.us/hsites/hsdefaultsit

Texas Historical Commission, “Texas Historic iteS Atlas.”
URL http://atlas.thc.state.tx.us/, August 1999.

R-2 References



2011 Water Plan
East Texas Region

[24] Texas Railroad Commission, “Texas Top Prodgci Fields,” URL
http://www.rrc.state.tx.us/divisions/og/activity®51999.html, Austin, Texas,
April 1999.

[25] Texas Center for Policy Studies, “Texas Eoanmental Almanac,” Austin, Texas,
1995.

[26] Texas Water Development Board, “Aquifers oéx@s,” Report 345, Austin,
Texas, 1996.

[27] Texas Department of Water Resources, “WateiT&xas- A Comprehensive Plan
for the Future,” Austin, Texas, November 1984.

[28] Texas Water Development Board, “Water for 3&X August 1997.

[29] U.S. Army Corps of Engineers, “Lake ColumbRegional Water Supply
Reservoir Project Draft Environmental Impact Stagatn Vol. 1 Report,” Draft
Report, February 2010.

[30] Frye, R. G. and D. A. Curtis: Texas Water anadlife, “An Assessment of
Direct Impacts to Wildlife Habitat from Future WatBevelopment Projects,”
Texas Parks and Wildlife Department Publication P®#-7108-147-5/90,
Austin, Texas, May 1990.

[31] Trinity River Authority, “Trinity River BasirMaster Plan,” February 1997.

[32] Freese and Nichols, Inc., and Alan Plummed #@ssociates, Inc., “Regional
Water Supply Plan, Vols. 1-2,” Prepared for therdiar County Water Control
and Improvement District Number One and the TexaseWwDevelopment Board,
Fort Worth, Texas, October 1990.

[33] Texas Water Code, Section 44.010, text of [cach
http://ssl.csg.org/compactlaws/sabineriver.html

[34] Alan Plummer Associates, Inc. & Water Prospertand Resource Consulting,
LLC, “An Analysis of Water Loss as Reported by RcBblVater Suppliers in
Texas,” January 2007.

[35] U.S. Environmental Protection Agency, “DringinWater Contaminant Candidate
List 2; Notice,” Federal Register, April 2, 2004,ttd//www.epa.gov
[fedrgstr/EPA-WATER/2004/April/Day-02/w7416.htm

Chapter 2

[1]

Representatives of Investor-Owned Utility Coms of Texas. “Power
Generation Water Use in Texas for the Years 2000ugh 2060,” Final Report,
January 2003.

R-3 References



2011 Water Plan
East Texas Region

Chapter 3

[1] Baker, E.T. Jr., “Hydrology of the Jasper Aiguiin the Southeast Texas Coastal
Plain,” Texas Water Development Board Report 29861

Appendices
Appendix 1-A

[1] Texas Parks and Wildlife Department, Wildlifevi3ion, “Diversity and Habitat
Assessment Programs, County Lists of Texas' SpSpeties.”

Appendix 4-C

[1] Paul-Price & Associates, “Environmental Anak/dor the Neches Salt Water
Barrier,” Memorandum Report for the Trans-Texas &/drogram, Southeast
Area to the TWDB, Beaumont, Texas, 1998.

Other Information Resources

* National Resources Conservation Service, State Sabgraphic Database
(STATSGO), URL http://lwww.ftw.nrcs.usda.gov/stattalatml, Fort Worth,
April 1999.

» Sabine River Authority of Texas, URL www.sra.disius/aboutsra/facts.htm,
April 1999.

* Texas Water Development Board, Historical and Rtep Population and Water
Use Data for Regional Planning Groups, July 1581@®ectronic version).

» Texas Water Development Board, “Water for TexasJuk® Il, Technical
Planning Appendix,” August 1997.

 Brown and Root, Inc., “The Water Supply Problem,weo Neches River,
prepared for Lower Neches Valley Authority,” 1955.

* Brown and Root, Inc., “Minimum Safe Yield of theifity Watershed Below
Lake Livingston’, prepared for Trinity River Authority, 1959.

* Brown and Root, Inc., “Hydrological Analysis of Ratial Developments in the
Lower Trinity River Basin,” 1959.

e Brown and Root, Inc. and Freese and Nichols, Ifioraft Memorandum -

Planning Information Update,” prepared for SabinweR Authority, Lower
Neches Valley Authority, and San Jacinto River Auity, September 27, 1996.

R-4 References



2011 Water Plan
East Texas Region

Brown and Root, Inc., and Freese and Nichols, In@raft Technical
Memorandum - Equity Issues Related to Water Tran§eutheast Area,”
prepared for Sabine River Authority, Lower Nechesll®y Authority, and San
Jacinto River Authority, January 16, 1998.

Brown and Root, Inc., and Freese and Nichols, liraft Memorandum - Water
Conservation,” prepared for Sabine River Authoritower Neches Valley
Authority, and San Jacinto River Authority, Janua@y 1998.

Brown and Root, Inc., and Freese and Nichols, A@chnical Memorandum -
Contractual Transfers,” prepared for Sabine RiverthArity, Lower Neches
Valley Authority, and San Jacinto River Authoritjarch 24, 1998.

Brown and Root, Inc., and Freese and Nichols, Iff€éinal Report Phase Il
Report,” prepared for Sabine River Authority, Lowdeches Valley Authority,
and San Jacinto River Authority, April 22, 1998.

Brown and Root, Inc., and Freese and Nichols, Ifidemorandum Report -
Projected Water Needs and Supply of The Upper Nedra Sabine River
Basins, “prepared for Sabine River Authority, Lowdéeches Valley Authority,
and San Jacinto River Authority, April 1998.

Brown and Root, Inc., and Freese and Nichols, Ifidemorandum Report -
Environmental Analysis for the Neches Salt WaterriBg” prepared for Sabine
River Authority, Lower Neches Valley Authority, an8an Jacinto River
Authority, Beaumont, Texas, April 1998.

Brown and Root, Inc., and Freese and Nichols, Ifidemorandum Report -
Impact of Potential Toledo Bend Operations Charigespared for Sabine River
Authority, Lower Neches Valley Authority, and Saacihto River Authority,

April 1998.

Brown and Root, Inc., and Freese and Nichols, Ifi§greening Report -
Environmental Analysis of Potential Transfer Routgsepared for Sabine River
Authority, Lower Neches Valley Authority, and Saacihto River Authority,

April 1998.

Brown and Root, Inc., Freese and Nichols, Inc., eggpadden and Crespo
Consultants, “Water Availability Modeling for theeldhes River Basin,” prepared
for Texas Natural Resource Conservation Commisdi9a9.

U.S. Dept. of Interior - Bureau of Reclamation, tiéf, Neches River Basin,”
prepared for the United States Study Commissioexa3, September 1960.

Ebaugh, Frank W., “Water and Natural ResourcehefUpper Neches Basin,”
prepared for Upper Neches River Municipal Waterh&uity, 1960.

R-5 References



2011 Water Plan
East Texas Region

Espey, Huston and Associates, Inc., “Interim Regoraluation of Nonpoint
Source Data,” prepared for Texas Department of WResources and Sabine
River Authority, 1984.

Espey, Huston and Associates, Inc., and Tudor Eeging Company,
“Sabine River Basin Low-Head Hydropower Study Rewmssance Report,”
prepared for Sabine River Authority, 1984.

Espey, Huston and Associates, Inc., and Tudor Eeging Company, “Report on
Update of the Master Plan for the Sabine River amitbutaries in Texas,”
prepared for Sabine River Authority, 1985.

Espey, Huston and Associates, Inc., and Tudor Eeging Company,
“Hydrology Appendix — Update of the Master Plan the Sabine River and
Tributaries in Texas,” prepared for Sabine Riveth&uity, 1985.

Espey, Huston and Associates, Inc., and Tudor Eeging Company,
“Executive Summary — Update of the Master Plan tfer Sabine River and
Tributaries in Texas,” prepared for Sabine Riveth&uity, 1985.

Forrest and Cotton, Inc., “Preliminary Report oelanicipal and Industrial Water
Supply for the Cities of Palestine, Jacksonvillel &usk,” prepared for Upper
Neches River Municipal Committee, 1952.

Forrest and Cotton, Inc., and Sabine River Autlpriffoledo Bend Dam,
Appendix A: Hydrology,” 1954.

Forrest and Cotton, Inc., and Sabine River AutlgpfiReport on Master Plan of
the Sabine River and Tributaries in Texas,” 1955.

Forrest and Cotton, Inc., and Sabine River AutlipriPreliminary Report on
Proposed Toledo Bend Dam on the Sabine River oA exd Louisiana,” 1955.

Forrest and Cotton, Inc., “Report on Blackburn Ghog Dam and Reservoir on
the Neches River,” prepared for Upper Neches Rulenicipal Water Authority,
1956.

Forrest and Cotton, Inc., “Report on the MastemRd& the Trinity River and
Tributaries,” prepared for Trinity River Authorit§958.

Forrest and Cotton, Inc., “Report on Estimated W&emands in the Trinity
River Area,” prepared for Trinity River Authorit§959.

Forrest and Cotton, Inc., “Supplemental Report oastdr Plan of the Trinity
River and Tributaries,” prepared for Trinity Riv&uthority, 1960.

R-6 References



2011 Water Plan
East Texas Region

Forrest and Cotton, Inc., and Sabine River AuthporiToledo Bend Dam and
Reservoir, Sabine River of Texas and Louisiana,dgredemorandum No. 1 —
Hydrology,” 1961.

Forrest and Cotton, Inc., and Sabine River AutlipfiReport on Supplement to
the Master Plan of the Sabine River and Tributariéiexas,” 1962.

Forrest and Cotton, Inc., “Report on Stage Il Depement of the Blackburn
Crossing Dam and Reservoir and Facilities for then$mission and Treatment of
the Neches River Supply,” prepared for Upper NedRe®r Municipal Water
Authority, 1962.

Forrest and Cotton, Inc., “Martin Creek Dam and dResir on Martin Creek,
Sabine River Basin Rusk and Panola Counties, Tempsepared for Dallas Power
and Light Company, Texas Electric Service Comparnyd Texas Power and
Lighting, 1971.

Forrest and Cotton, Inc. and North Texas Munichélter District, “Report on
Potential Water Supply from Sabine River Basin,799

Freese and Nichols, Inc., “Area-Capacity Table Bayou Loco Reservoir,”
March 1957.

Freese and Nichols, Inc., “Master Plan for WatesdRece Development in the
Neches River Basin,” prepared for Lower Necheseéfafuthority, 1960.

Freese and Nichols, Inc., “Statement of LNVA Witlef&ence to Salt Water
Barrier on Neches River Below Mouth of Pine Isldal/ou,” prepared for Lower
Neches Valley Authority, 1961.

Freese and Nichols, Inc., “A Study of Pumping Plamd Canal System
Requirement Through 1980,” prepared for Lower NecWalley Authority, 1962.

Freese, Nichols and Endress and James R. Bradl@yAarmociates, “Lower
Neches River Area Comprehensive Sewage Plan 1990-Fhase | Economic
and Population Studies,” prepared for Lower Nechéalley Authority,
April 1969.

Freese and Nichols, Inc., “Water Supply Study, pregd for Sabine River
Authority,” 1976.

Freese and Nichols, Inc., “Report on Water Requams and Supply, prepared
for Lower Neches Valley Authority,” 1980.

Freese and Nichols, Inc., “Report on Water IntaleilRies,” prepared for Lower
Neches Valley Authority, 1983.

R-7 References



2011 Water Plan
East Texas Region

Freese and Nichols, Inc., “Report on Yield and @pen of Lake Striker Creek,”
prepared for Texas Utilities Generating Companyéyober 1986.

Freese and Nichols, Inc., “Report on the Impacthef Proposed Permanent Salt
Water Barrier on Water Supply Yield,” prepared foower Neches Valley
Authority, 1987.

Freese and Nichols, Inc., “Upper Sabine Basin ReddidVater Supply Plan,”
prepared for Sabine River Authority, 1988.

Freese and Nichols, Inc., “Water Conservation andti@gency Plan,” prepared
for Sabine River Authority, September 1994.

Freese and Nichols, Inc., “Water Conservation amdefgency Management
Plan,” prepared for Lower Neches Valley AuthorBgptember 1996.

Freese and Nichols, Inc., “Comprehensive SabinesW§la¢d Management Plan,”
prepared for the Sabine River Authority of TexdBRAFT, April 1999.

Galveston District, U.S. Army Corps of Engineer§atveston, Texas, Neches
River and Tributaries, Salt Walter Barrier at Beamtn Texas,” 1981.

Lockwood, Andrews and Newman, “Feasibility Study @ff-Channel Storage
Reservoir Near Lufkin, Texas,” prepared for SoutdlaPaper Mills, Inc.,
April 1957.

Lockwood, Andrews and Newman, “Master Plan for W&lted Development
Above Confluence of Neches and Angelina Riversgpared for Neches River
Conservation District, 1957.

Lockwood, Andrews and Newman, “1960 Revision of Mhester Plan,” prepared
for Neches River Conservation District, 1960.

Lockwood, Andrews and Newman, Inc., “Engineeringp®&¢ on Eastex
Reservoir,” prepared for Angelina and Neches RiMahority, 1984.

Lockwood, Andrews and Newman, Inc., “Lake EastexjiBeal Water Supply
Planning Study,” prepared for Angelina and Neches/eR Authority,
August 1991.

Lower Neches Valley Authority, Freese and Nichdte,, “Feasibility Report of
Extension of the Lakeview Intake Canal and ContfoSalt Water Intrusion on
Pine Island Bayou,” 1963.

Lower Neches Valley Authority, “Hydrologic Studiesthe Neches River Basin,”
1994.

R-8 References



2011 Water Plan
East Texas Region

National Oceanic and Atmospheric Administrationlifi@tological Data, Texas,”
published monthly by the National Climatic Data @enat Asheville, North
Carolina.

Alan Plummer and Associates, Inc., “South East $ekaegional Planning
Commission,” prepared for Lower Neches Valley Auityoand Sabine River
Authority, January 1982.

Texas Water Commission, Circular No. 62-03, “DrgmaAreas of Texas
Streams, Neches River Basin and Neches-Trinity @basea,” prepared in
cooperation with the United States Geological Syr@xctober 1967.

Texas Water Development Board, Report No. 64, “MbntReservoir
Evaporation Rates for Texas, 1940 through 1965t6ker 1967.

Texas Water Development Board, “Volumetric SurvéyLake Nacogdoches,”
prepared for the City of Nacogdoches, June 1994.

Texas Water Development Board, “Volumetric Survépwoiker Creek Reservoir
and Lake Kurth,” prepared for the Angelina and NecHRiver Authority,
June 1994.

Texas Water Development Board, “Volumetric Survéy ake Tyler,” prepared
for the City of Tyler, March 1997.

Texas Water Development Board, “Revised Gross Bedjom Data for Texas,”
1998. ftp://rio.twdb.state.tx.us/evap-data.

Texas Water Development Board, “Volumetric Survely laake Murvaul,
prepared for Panola County Fresh Water Supply ibistio. 1,” April 1999.

United States Army Corps of Engineers, Fort Wortistit, “Area-Capacity
Table for Lake B. A. Steinhagen,” August 1951.

U. S Army Corps of Engineers, “Area-Capacity Tatde Sam Rayburn Lake,”
February 1965.

U.S. Army Corps of Engineers, Galveston DistridigTArizpe Group, Inc. (Tag
Inc.), Dames and Moore Group (D&M Group), “Valuedireering Study: Final
Report Neches River and Tributaries Salt Water iBaat Beaumont, Texas,”
Study Date March 2 — 6, 1998.

United States Geological Survey, “Water Supply Papere-1960.

United States Geological Survey, “Water ResourcataD- Texas,” published
annually at Austin, Texas, since 1960.

R-9 References



2011 Water Plan
East Texas Region

Upper Neches River Municipal Water Authority, “TReoposed Upper Neches
Riverwater Project in East Texas; Facts for Poa¢mtidustries on the Abundant
Water Supply and Other Resources,” 1953.

URS/Forrest and Cotton, Inc., “Report on Long-Rawggater Supply, Appendix
C: Blackburn Crossing Dam and Reservoir on the Bgdiver,” 1959.

URS/Forrest Cotton, Inc., “Appendix to Long-Rangeaté&f Supply Study to Meet

Anticipated Requirements to the Year 2050 for tlity 6f Dallas,” prepared for
the City of Dallas, March 1975.

R-10 References



	Region I 2011 Regional Water PlanV1.pdf
	Ch 3
	Ch 4A
	Ch 4B
	Ch 4C
	Ch 4D
	Ch 5
	Ch 6
	Ch 7
	Ch 8
	Ch 9
	Ch 10
	References

