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Appendix 1-A

Species of Special Concern in the Region

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

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

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

on habitats for these species may be found on the TPWD website.[

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

follows:

LE, LT Federally Listed Endangered/Threatened

PE, PT Federally Proposed Endangered/Threatened

SAE, SAT Federally Listed Endangered/Threatened by Similarity of
Appearance

C Federal Candidate for Listing; formerly Category 1 Candidate

DL, PDL Federally Delisted/Proposed for Delisting

NL Not Federally Listed

E, T State Listed Endangered/Threatened

NT Not tracked or no longer tracked by the State

“blank” Rare, but with no regulatory listing status
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Table 1-A.1 Species of Special Concern

County
T & g
HHHHHEHAHBHBHBEBHEEE
Federal State % g % % g § A % § S L‘é; ’?_’ ~ R 2 €158 |°8
Species Status Status - 3 c5o
IAmerican Peregrine Falcon DL T o . o . o . . . . ) . . . . . . . o . o
IArctic Peregrine Falcon DL . . . . . . . . . . ° . . . . . . .
Bachman's Sparrow T o | o | o | o | o | o | o o | o o | o | o | o | o | o | o
Bald Eagle DL T o | o | o | o | o | o | o | o | o | o] o e| o] o] e| e ]| o] e
Black Rail .
Brown Pelican DL E . .
Henslow's Sparrow e | o | o | o | o | @ e | o | o | o | o | o | o | o | o | o | e
Interior Least Tern LE E o . o . . . o
Peregrine Falcon DL T e | o | o | o | o | o | 0| | o | o| o| o] o| o | o| | ol e
g Piping plover LT T e | o | o | o | o | o] o | o o | e | o] e | o] o] o e | oo
Red-cockaded Woodpecker LE E J . J . . o . . . . . o .
Reddish egret T .
Southeastern snowy plover .
Sooty tern T .
Swallow-tailed kite T . . . . . ) . . . .
'Western snowey plover .
'White-faced Ibis T J . . . . .
'Whooping Crane LE E J J
IWood Stork T ° . ° . ° . ° . ° ° . ° . ° . ° . °
S 3|A Caddisfly .
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Table 1-A.1 Species of Special Concern (Cont.)
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County
T o s &
HEHEHH IHEEEHEEHBEE
Federal State § gl g = % § = § § S |6 |7 |73 § 215 |8 5
Species Status | Status 3 a
A purse casemaker caddisfly .
Holzenthal's philopotamid .
caddisfly
A mayfly o
Bay skipper °
Morse's net-spinning caddisfly ¢
Texas emerald dragonfly o . . o . .
Gulf Coast clubtail o
IAmerican Eel . . o . . . . . . . . .
Blackside darter T . o . o
Blue sucker T . o o . .
ICreek chubsucker T ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
cg Orangebelly darter . . ) . . . . o . o . .
IPaddlefish T ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
'Western sand darter . . o . . . o
Smalltooth sawfish LE E .
Ironcolor shiner . o . . . . .
Black bear T/SA; NL T . . . . . . . . . . . . . . . . . . .
g Louisiana black bear LT T o . o . . . . . ) . ) . . . . . . .
2 [Plains spotted skunk S T T S P o | o[ e | e | o | o | e | e | o | o | o o
2 Rafinesque's big-eared bat T o . o . o ) . . ) . o . o . o o .
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Table 1-A.1 Species of Special Concern (Cont.)
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County
%)
Pz )
> (> |0 T o | B S
2 lalz|Z|3|2|l5/3|8|3|9 8 |o|m|l€|2|2|2|3 |
o | ] = = = | &l E @ || s |8 = 2 | & S | & )l = 5 |5
2| =z|R|12|z|8|lea|2|o|8|8d8|&||%|3|c g | |53
Federal | State |S |8 |8 | |S |3 |7 |S |3 |2 |®|” ® | g | < <
Species Status | Status = a
Red wolf LE E ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
Southeastern myotis . . . . . . . . . . . . . . . . . ° .
IAlligator snapping turtle T . ° . ° . ° . ° . . ° . ° . ° . ° . ° .
IAtlantic hawksbill sea turtle LE E .
Green sea turtle LT T .
Gulf saltmarsh snake . .
o [Kemp's ridley sea turtle LE E .
D
S [Leatherback sea turtle LE E .
g Loggerhead sea turtle LT T .
2 |[Louisiana pine snake C T o . . . . o o o . o . o . . . .
>
3 [Northern Scarlet Snake T . . . . . . . . . . ° . . .
i=i
% Pig frog . . . . . .
§ Sabine map turtle ° . ° . ° ° . ° ° . ° ° . ° . ° °
Southern redback salamander .
Texas diamondback terrapin . .
Texas horned lizard T . . . . . . . . .
Timber/canebrake rattlesnake T O R R N I S I I A A A R R R R N I IR B
Creeper (Squawfoot) . ° . ° . ° . ° . . ° . ° . ° . ° . ° .
<
o |Fawnsfoot ° . ° . ° . ° . ° ° . ° . ° . ° . ° . °
c [
2 ILittle Spectaclecase ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° ° °
e ILouisiana pigtoe T ° . ° . ° . ° . ° ° . ° . ° . ° . ° . °
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Table 1-A.1 Species of Special Concern (Cont.)
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County
T o s &
HEHEHH IHEEEHEEHBEE
Federal State § gl g 5 % § = § § S |6 |7 |73 § 215 |8 5
Species Status | Status 3 a
Pistolgrip e | o | o | o | o | o | o] o | o | o o | o o | o | o | o | o | @
Rock pocketbook e | o | o | o | o | o | o | o e | o] o] o| o] o] o| o e| o] o e
Sandbank pocketbook T e | e | e | e | el o | o] o] o] o] o] e e e| e| e | o o] ofe
Southern hickorynut T e | o | o | o | o | o] o | o | o] e | o] e | o] e | o] e| o] o] oo
Texas heelsplitter T e | o | o | o | o | o] o | o o] e | o] o | o] e | o] e | o e oo
Texas pigtoe T e | o | o | o | o o | o o | o] o] o | e | e e | o | o | o | o | e
Triangle Pigtoe T . . . .
Wabash pigtoe e | o | o | o | o | o | o] o | o] o] o] o] e e| e | e | e o] o]
Wartyback e | o | o | o | o | o | o] o | o] o] o] o o] o] o | e| o] o] e
Boynton's Oak .
Carrizo leather flower . o
Chapman's Orchid . . . .
Chapman's yellow-eyed grass °
g Earth fruit (Tinytim) LT T . .
;—, Long-sepaled false dragon-head ° ° * ° *
§ Navasota false foxglove *
é INavasota ladies' —tresses LE E .
Neches River rose-mallow C o . . .
Nodding yucca o o
Rough-stem aster . . .
Sandhill woolywhite o
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Table 1-A.1 Species of Special Concern (Cont.)
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sueadeisniad

County
T & g
R HBHEEEBEHE
Federal | State § ?T g o % § . § § 5 |® 5|7 |73 § 215 &8
Species Status | Status 3 a
Shinner's sunflower o o
Small-headed pipewort . .
Texas golden glade cress C . o
Texas Prairie dawn LE E .
Texas screwstem . . o o o . o o
Texas three-birds orchid .
Texas trailing phlox LE E . . .
Texas trillium . o . o o . . .
'White bladderpod LE E .
'White firewheel . .
A crayfish . o
Texas prairie crayfish .
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Appendix 1-B

2008 303(d) List of Impaired Water Bodies
Within the East Texas Regional Water Planning Area

Under Section 303(d) of the 1972 Clean Water Act, the TCEQ evaluates surface
water in or bordering the state and compiles a list of impaired water bodies, or water
bodies that do not meet uses and criteria defined in the Texas Surface Water Quality
Standards. All impaired water bodies are placed into one of five categories, dependent on

the water quality or status of TMDLs for these waters.

The TCEQ prepares a list of impaired water bodies on a bi-annual basis. The
TCEQ 2008 Texas 303(d) List identifies such water bodies within the ETRWPA. The
303(d) list is expected to be finalized by mid-2010.

Tables 1-B.1 and 1-B.2 follow in this appendix. Table 1-B.1 provides a general
listing of the types of water quality impairments currently identified in the ETRWPA. A
total of 69 separate impairments are noted. These include impairments in water,
sediment, and fish or shellfish tissue. A range of use impairments is noted. Table 1-B.2
lists, by segment number, the specific water quality impairments identified in the 2008

303(d) List. The following describes the information provided in the tables:

Segment Number Segment Numbers (TCEQ defined unique identifier or SegID) and
and Name: Segment Names are provided. Four-digit numbers are classified
segments as defined in Appendix A of the Texas Surface Water
Quality Standards. Five-digit numbers are described in Appendix D
of the Texas Surface Water Quality Standards and are partially
classified or unclassified water bodies associated with a classified

water body because it is in the same watershed.
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Concern:

Description of

Impairment:

Category:

2011 Water Plan
East Texas Region
A water use concern is designated based upon the impairment(s) in

the water body.

Pollutants or water quality conditions found in the water body which

do not meet Texas Surface Water Quality Standards.

Category 5 constitutes water bodies included on the 303(d) List of
Impaired Waters, in which a TMDL may be required. Each impaired
parameter was assigned one of three subcategories based upon the
status of a TMDL schedule. A summary of the subcategories

follows:
e 5a— A TMDL is underway, scheduled, or will be scheduled.

e 5b— A review of the water quality standards for the water

body will be conducted before a TMDL is scheduled

e 5c¢— Additional data and information will be collected before

a TMDL is scheduled.
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Texas Commission on Environmental Quality 2008 303(d) List of Impaired Water
Bodies Within the East Texas Regional Water Planning Area

Table 1-B.1 Impairments in ETRWPA

2008
Number of
Impairment Parameters Impairments Use
Bacteria in water 29 Recreation
Dissolved Oxygen 18 Aquatic Life
Toxicity in Water or R
Sediment 4 Aquatic Life
Metals (except Mercury) 5 Fish Consumption, Aquatic
in Water or Fish/Shellfish Life
Mercury in Water or 9 Aquatic Life, Fish
Fish/Shellfish Consumption
pH 3 General
Biological 3 Aquatic Life
Total 69
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Table 1-B.2 Impaired Water Bodies in ETRWPA

2011 Water Plan

East Texas Region

Segment Concern is for
Aquatic Fish General
Number Name Life Recreation | Consumption Use Description of Impairment Category
0501 Sabine River Tidal [ Bacteria. 5c
Little Cypress . L
0501B Bayou (unclassificd ° ° Depressed d1§solved oxygen, toxicity in 5c
water, bacteria.
water body)
Nichols Creek . L
0502A (unclassified water ° ° Depressed dlgsolved oxygen, toxicity in 5c
water, bacteria.
body)
Caney Creek

0502B (unclassified water [ ) Bacteria. Sc

body)
0504 Toledo Be.:nd ° ° Dgpress:ed dissolved oxygen, mercury in 5c

Reservoir edible tissue.
Palo Gaucho Bayou

0504C (unclassified water o Toxicity in water. 5¢

body)
0504E Clear Lake [ o Mercury in edible tissue. 5¢

Sabine River above
0505 Toledo Bend [ Bacteria. Sa
Reservoir

05050 Hills Lake [ J o Mercury in edible tissue. 5¢
0603 B-A. ifﬁghagen [ o Mercury in edible tissue. 5¢
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Table 1-B.2 Impaired Water Bodies in ETRWPA (Cont.)
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Segment

Concern is for

Number

Name

Aquatic
Life

Fish
Recreation | Consumption

General
Use

Description of Impairment

Category

0603A

Sandy Creek
(unclassified water
body)

Bacteria.

5¢

0603B

Wolf Creek
(unclassified water
body)

Bacteria.

5¢

0604

Neches River
Below Lake
Palestine

Lead in water.

5¢

0604A

Cedar Creek
(unclassified water
body)

Bacteria.

5¢

0604B

Hurricane Creek
(unclassified water
body)

Bacteria.

5¢

0604C

Jack Creek
(unclassified water
body)

Bacteria.

5¢

0604D

Piney Creek
(unclassified water
body)

Depressed dissolved oxygen, bacteria.

5¢

0604M

Biloxi Creek
(unclassified water
body)

Depressed dissolved oxygen, bacteria.

5¢
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Table 1-B.2 Impaired Water Bodies in ETRWPA (Cont.)

Segment Concern is for
Aquatic Fish General
Number Name Life Recreation | Consumption Use Description of Impairment Category
Lake Ratcliff
0604T (unclassified water o o Mercury in edible tissue. 5¢
body)
0605 Lake Palestine () pH Sc
Kickapoo Creek
0605A (unclassified water ® [ Depressed dissolved oxygen, bacteria. Sc
body)
Neches River Depressed dissolved oxygen, zinc in water.
0606 Above Lake ° ° ° ° pres yeen, ’ 5¢
. bacteria, pH.
Palestine
Prairie Creek
0606A (unclassified water ® Bacteria. 5¢
body)
5b (dissolved
0607 Pine Island Bayou ® [ Depressed dissolved oxygen, bacteria. oxygen), Sc
(bacteria)
Boggy Creek
0607A (unclassified water o Depressed dissolved oxygen. 5b
body)
Little Pine Island 5b (dissolved
0607B Bayou (unclassified (] [ Depressed dissolved oxygen, bacteria. oxygen), Sc
water body) (bacteria)
Willow Creek
0607C (unclassified water o Depressed dissolved oxygen. 5b
body)
608 Village Creek [ pH. 5b
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Table 1-B.2 Impaired Water Bodies in ETRWPA (Cont.)

Segment Concern is for
Aquatic Fish General
Number Name Life Recreation | Consumption Use Description of Impairment Category
Beech Creek
0608A (unclassified water ® Bacteria. 5¢
body)
Big Sandy Creek
0608B (unclassified water ® Bacteria. 5¢
body)
5b (dissolved
Cypress Creek Depressed dissolved oxygen, aluminum in oxygen), 5c
0608C | (unclassified water Y ° ° p ssolved oxygen, aluminu xygen),
water, bacteria. (aluminum &
body) .
bacteria)
0608E Mill Creek o Depressed dissolved oxygen. 5¢
Turkey Creek
0608F (unclassified water o Bacteria. 5¢
body)
Lake Kimball
0608G (unclassified water (] () Mercury in edible tissue. Sc
body)
0610 Sam Rayb}lrn (] () Mercury in edible tissue. 5c
Reservoir
Ayish Bayou
0610A (unclassified water ® Bacteria. Sa
body)
Angelina River
0611 Above Sam [ ) Bacteria. Sa
Rayburn Reservoir
East Fork Angelina
0611A River (unclassified o () o Bacteria, Lead in water. 5¢c
water body)
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Table 1-B.2 Impaired Water Bodies in ETRWPA (Cont.)

Segment Concern is for
Aquatic Fish General
Number Name Life Recreation | Consumption Use Description of Impairment Category
La Nana Bayou
0611B (unclassified water ® Bacteria. Sa
body)
0612 Attoyac Bayou [ Bacteria. Sa
Angelina River/Sam Depressgd dissolved oxygen, 1mpa1red fish
0615 . (] [ (] community, mercury in edible tissue, Sc
Rayburn Reservoir .
bacteria.
Papermill Creek
0615A (unclassified water o Bacteria. 5¢
body)
0701 Taylor Bgyou above () Depressed dissolved oxygen. Sa
Tidal
Shallow Prong Lake
0701D (unclassified water [ ) Depressed dissolved oxygen. Sa
body)
Alligator Bayou . . S
0702A (unclassified water P ImpalreFi fish community, toxicity in water 5¢
and sediment.
body)
0704 Hillebrandt Bayou [ Depressed dissolved oxygen. Sa
Catfish Creek . . .
0804G (unclassified water ° Depressed @ssolved oxygen, impaired 5c
macrobenthic community.
body)
Gulf of Mexico
2501 (areas in or next to o o Mercury in edible tissue. 5¢c
East Texas Region)
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Appendix 1-C

Determination of Available Groundwater

Supplies and Quality

This appendix was prepared for the ETRWPA 2006 Water Plan. It has been

reviewed for applicability to the 2011 Plan, and updated where necessary.
1-C.1 Groundwater Availability Modeling

The ETRWPG used the groundwater availability estimates from the previous
round of planning because official managed available groundwater (MAG) values had
not been determined by the GCDs in the GMAs. In the previous plan, the ETRWPG used
the Queen City/Sparta/Carrizo-Wilcox GAM to estimate regional groundwater
availability in the ETRWPA for the Carrizo-Wilcox and Queen City/Sparta aquifers.
Since the 2006 Plan was completed, the GCDs in both GMA 11 and 14 have been
working on developing DFCs and MAGs. A predictive groundwater availability model
(GAM) for the Gulf Coast aquifer is being used to determine MAGs for the Gulf Coast
aquifers. A draft GAM has been completed for the Yegua-Jackson aquifer, but was not
ready for use during the current planning period. Therefore, the groundwater availability
assessment for the Gulf Coast and Yegua-Jackson and other small aquifers were based on
published information, historical water use data from these aquifers, available well and
water level records, and the knowledge base of the consultant team.

The GAMs are regional models that were developed as a tool to better understand
long-term regional impacts from historical and proposed groundwater pumping. The
GAMs do not define, estimate, or prescribe groundwater availability or supply for the
ETRWPA, but rather provide a tool to evaluate aquifer water level impacts under

different pumping scenarios.
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1-C.2 Groundwater Availability Assessment

As stated above, the groundwater availability estimates for the 2011 Plan were
adopted from the 2006 Plan. For the 2006 Plan, the ETRWPG determined that it is in the
best interest of the ETRWPA to maintain an acceptable level of aquifer sustainability
during the 50-year planning window, as well as for future generations beyond the 50-year
planning period. Thus, for the Carrizo-Wilcox, Queen City, and Sparta aquifers (for
which a GAM exists), the groundwater availability for the planning period was defined as
the amount of groundwater that could be withdrawn from aquifers over the next 50 years
that would not cause more than 50 feet of water level decline (or more than a 10%
decrease in the saturated thickness in outcrop areas) in the aquifers as compared to water
levels in 2000. These criteria were used to guide the development of the groundwater
availability assessment and to determine groundwater supply for each aquifer in each
county. The planning group acknowledges that additional water does occur in storage
within the aquifers and that a portion of that water (above the estimated supply) could be
pumped if there is not a groundwater conservation district in place to prevent such

withdrawals.

The steps involved in determining the water supply by county and aquifer using
the Queen City/Sparta/Carrizo-Wilcox GAM is summarized below. Because the GAM
does not “output” a value for groundwater availability or supply, the model was used to
determine the impact of different pumping scenarios so that those impacts could be
compared to the criteria set by the planning group. In other words, an iterative approach
was used to determine what groundwater demand in each county would result in no more
than 50 feet of water level decline or 10% decline in saturated thickness in the outcrop
areas. Future pumping locations are not known with certainty. Therefore, the total
“estimated” supply was distributed equally across each county and implemented into the
predictive GAM model (2000-2050). The pumping was assumed to be constant starting
in 2001, and was held at the projected level for 50 years.

The drawdown across the model area was then assessed to determine if the

drawdown criteria were met (i.e., if the average drawdown across the county was less
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about 50 feet). Depending on the drawdown results, projected supplies were adjusted and
another simulation completed. This approach was used until the average drawdown in
each county met the criteria at the end of the 50-year simulation period. The supply for
the county and aquifer was then set equal to the total county pumping that was necessary

to meet the drawdown criteria.

Some of the groundwater in the ETRWPA is brackish (i.e., above 1000 mg/L of
total dissolved solids [TDS]). In order to be used for municipal supply, the brackish
groundwater may require treatment. The portion of groundwater that is brackish can be
estimated by observing the overall water quality in each county on an aquifer-by-aquifer
basis. The groundwater quality information is discussed in more detail in the following

sections.
1-C.3 Groundwater Quality

The TWDB well database was used to complete a detailed water quality
assessment of the aquifers in the ETRWPA. TWDB standard water quality constituent
analytical results from wells within the ETRWPA were compared to primary and
secondary drinking water maximum contaminant levels (MCLs) when the database
contained sufficient data. In the case of fluoride, the lower secondary MCL of 2
milligrams per liter (mg/L) was used for comparison purposes. The standard water

quality constituents studied were: sulfate, chloride, pH, TDS, nitrate, and fluoride.

TWDB infrequent water quality constituent analytical results were also compared to
primary drinking water MCLs. Only constituents with primary drinking water MCLs and
representative data records were selected for this effort. Only the most recent data for
each well was used. The infrequent water quality constituents studied were: gross alpha,
arsenic, barium, cadmium, chromium, copper, lead, and selenium. In the following
discussions, gross alpha is reported in units of picocuries per liter (pCi/L), while the other
infrequent constituents are reported in units of micrograms per liter (ug/L). Organic and
other regulated infrequent constituent data was very sparse and were not considered to be

representative.
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1-C.3.1 Carrizo-Wilcox Water Quality. Table 1-C.1 summarizes the results for
the Carrizo-Wilcox aquifer and maps of Carrizo-Wilcox groundwater quality in the

ETRWPA are included at the end of this Appendix in Figures 1-C.1 through 1-C.16.

Table 1-C.1 Groundwater Quality Summary for Carrizo-Wilcox Aquifer
in the ETRWPA

Total Results

MCL Class| Constituent | Limit(s) Units Results |Over MCL| % Over | Average | Median
primary Alpha 15 pCi/L 144 1 0.7% <3 <2
primary Arsenic 10 ng/L 303 1 0.3% <6 <2
primary Barium 2000 ng/L 236 0 0.0% <140 30.05
primary Cadmium 5 ng/L 286 0 0.0% <4 <2
primary Chromium 100 ng/L 282 0 0.0% <10 <5
primary Lead 15 ng/L 263 3 1.5% <12 <5
primary Nitrate as N 10 mg/L 830 6 0.7% 1.7 0.22
primary Selenium 50 ng/L 288 3 1.0% <6 <2
secondary  |Copper 1000 ng/L 297 0 0.0% <20 4.77
secondary  |Fluoride 2 mg/L 819 5 0.6% 0.33 0.2
secondary |Chloride 300 mg/L 909 5 0.6% 59 15
secondary |lron 300 ng/L 811 192 23.7% 821 <100
secondary |Manganese 50 ng/L 488 48 9.8% 35 <20
secondary |pH 6.5-8.5 | std. units 817 287 35.1% 7.9 8.2
secondary |Sulfate 300 mg/L 908 3 0.3% 32 16
secondary |[TDS 1000 mg/L 909 5 0.6% 404 299

Alpha. Only one result for dissolved alpha particles exceeded the 15 pCi/L primary
MCL in the Carrizo-Wilcox in the ETRWPA. This result was 23 pCi/L and the sample
was collected from a shallow well on the Carrizo outcrop in northern Sabine county. The
alpha results are well distributed spatially in the outcrop and downdip sections of the
Carrizo-Wilcox in the ETRWPA. Alpha particles were only detected in 15% of the
groundwater results in the ETRWPA. Typical reporting limits were 2, 3, and 4 pCi/L.

Arsenic. No arsenic results exceeded the 10 pg/L primary MCL in the Carrizo-Wilcox
aquifer group in the ETRWPA. The results were well distributed spatially throughout the
Carrizo-Wilcox aquifer group in the ETRWPA. One arsenic result was non-detect with a
reporting limit that exceeded the current MCL. This result was not included on the figure

for this aquifer group in the ETRWPA. Arsenic was detected above the 10 pug/L primary
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MCL in only one result from the Carrizo-Wilcox aquifer in the ETRWPA. Arsenic was

detected in less than 2% of all of the results in the ETRWPA. Typical reporting limits
were 1,2, 5, and 10 p/L.

Barium. No barium results exceeded the 2,000 pg/L primary MCL in the Carrizo-
Wilcox aquifer group in the ETRWPA. The results were well distributed spatially
throughout the Carrizo-Wilcox aquifer group in the ETRWPA. Barium was detected in
most of the results, and the average for all of the detections is less than 140 pug/L, and the

median is less than 2 pg/L.

Cadmium. No cadmium results exceeded the 5 ug/L primary MCL in the Carrizo-
Wilcox aquifer group in the ETRWPA. The results were well distributed spatially
throughout the Carrizo-Wilcox aquifer group in the ETRWPA. Cadmium was only
detected in 1% of the results in the ETRWPA. Typical reporting limits were 1, 2, and 5
w/L. There were several results in which cadmium was not detected with a reporting limit
of 10 png/L. These results were not considered useful since the reporting limit exceeded

the MCL and were not included in the summary table or figure.

Chromium. Chromium was not detected in any of the results above the 100 pg/L
primary MCL in the Carrizo-Wilcox aquifer in the ETRWPA. The results were well
distributed spatially throughout the Carrizo-Wilcox aquifer group in the ETRWPA.
Chromium was detected in approximately 30% of the results, and the average for all of

the results is <10 pg/L, and the median is <5 pg/L.

Lead. Lead was not detected in any of the results above the 15 pg/L primary MCL in the
Carrizo-Wilcox aquifer in the ETRWPA. Three lead results exceeded the 15 pg/L
primary MCL in the Carrizo-Wilcox aquifer group in the ETRWPA. The remaining
results were well distributed spatially throughout the Carrizo-Wilcox aquifer group in the
ETRWPA. Lead was detected in approximately 12% of the results, and the average for
all of the results is <12 pg/L, and the median is <5 pg/L. There were 95 lead results that
were below reporting limits that exceeded the current MCL (reporting limits greater than
15 png/L). These results were not included on the figure or in the table for this aquifer

group in the ETRWPA.
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Nitrate as N. Six nitrate results exceeded the 10 mg/L (as N) primary MCL in the
Carrizo-Wilcox aquifer group in the ETRWPA. Most of these were from samples
collected from shallow wells on the Carrizo outcrop, but these were not concentrated in
any particular area. The remaining results were well distributed spatially throughout the
Carrizo-Wilcox aquifer group in the ETRWPA. Nitrate (as N) was detected above the
primary MCL of 10 mg/L in less than 1% of the results in the Carrizo-Wilcox aquifer in
the ETRWPA. The average for all of the results is 1.7 mg/L, and the median for all of the
results is 0.22 mg/L.

Selenium. Three selenium results exceeded the 50 pg/L primary MCL in the Carrizo-
Wilcox aquifer group in the ETRWPA. Two of these results were in Angelina County,
and one was in Anderson County. All three were in the downdip section of the Carrizo.
The results were well distributed spatially throughout the Carrizo-Wilcox aquifer group
in the ETRWPA. Selenium was detected above the 50 pg/L primary MCL in 1% of the
results in the Carrizo-Wilcox aquifer in the ETRWPA. Selenium was detected in only

7% of the results, and the average for all of the results is <6 pg/L, and the median is 4.77
png/L.

Copper. Copper was not detected above the 1,000 ng/L secondary MCL or the 1,300
ug/L primary MCL in the Carrizo-Wilcox aquifer in the ETRWPA. The results
considered were well distributed spatially throughout the Carrizo-Wilcox aquifer group in

the ETRWPA. The average for all of the results is <20 pg/L, and the median is 0.2 pg/L.

Fluoride. Five fluoride results exceeded the 2 mg/L secondary MCL in the Carrizo-
Wilcox aquifer group in the ETRWPA. Three of these results were from deep wells in
the Wilcox in western Rusk County, and there were several other wells in this area with
elevated levels of fluoride (well above the average for the ETRWPA, in the 1.5 - 2 mg/L
range). The other two results that exceeded the secondary MCL were in eastern Shelby
County. No results exceeded the 4 mg/L primary MCL. The available results were well
distributed spatially throughout the Carrizo-Wilcox aquifer group in the ETRWPA.
Fluoride was detected above the secondary MCL of 2 mg/L in less than 1% of the results
in the Carrizo-Wilcox aquifer in the ETRWPA. None of the results exceeded the primary
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MCL of 4 mg/L. The average for all of the results is 0.33 mg/L, and the median for all of
the results is 0.2 mg/L.

Chloride. Only five chloride results exceeded the 300 mg/L secondary MCL in the
Carrizo-Wilcox aquifer group in the ETRWPA, and no significant spatial trends appear to
be associated with these results. A disproportionate number of results in Panola County
are in the 100-300 mg/L range, but these are all below the 300 mg/L secondary MCL.
The available results were well distributed spatially throughout the Carrizo-Wilcox
aquifer group in the ETRWPA. Chloride was detected in less than 1% of the results
above the secondary MCL of 300 mg/L in the Carrizo-Wilcox aquifer in the ETRWPA.
The average for all of the results is 59 mg/L, and the median for all of the results is 15

mg/L.

Iron. About one-quarter of iron sample results in the Carrizo-Wilcox aquifer group
exceeded the 300 pg/L secondary MCL in the ETRWPA. The results that exceeded the
MCL were evenly distributed spatially and represented samples collected from wells
completed in both the Carrizo and Wilcox Formations. Iron was detected above the
secondary MCL of 300 pg/L in 23.7% of the results above in the Carrizo-Wilcox aquifer
in the ETRWPA. The average for all of the results is 821 pug/L, and the median for all of
the results is <100 ug/L, indicating that the average is skewed upward due to the presence

of a limited number of high values.

Manganese. Forty-eight manganese sample results in the Carrizo-Wilcox aquifer group
exceeded the 50 pg/L secondary MCL in the ETRWPA. The results that exceeded the
MCL were evenly distributed spatially and represented samples collected from wells
completed in both the Carrizo and Wilcox Formations. Manganese was detected in 9.8%
of the results above the secondary MCL of 50 pg/L in the Carrizo-Wilcox aquifer in the
ETRWPA. Manganese was detected in approximately half of the results, and the average
for all of the results is 35 pg/L, and the median for all of the results is <20 pg/L.

pH. About one-third of pH results in the Carrizo-Wilcox aquifer group were outside of
the 6.5 - 8.5 secondary MCL range in the ETRWPA. Most of the out-of-range results
were more alkaline than the upper pH MCL of 8.5. The results that were out of the MCL
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range were evenly distributed spatially and represented samples collected from wells
completed in both the Carrizo and Wilcox Formations. The pH of water samples was
outside the secondary MCL range of 6.5 to 8.5 in 35% of the results in the Carrizo-
Wilcox aquifer in the ETRWPA. The range of all of the results was 3.6 to 10.7, and the

average is 7.9 and the median is 8.2.

Sulfate. Only three sulfate results exceeded the 300 mg/L secondary MCL in the
Carrizo-Wilcox aquifer group in the ETRWPA. Two of these are from wells in the
Wilcox in northwestern Nacogdoches County. However, several other results in the
immediate area are well below the MCL. A disproportionate number of results in
northwestern Cherokee County are in the 150-300 mg/L range, but these are all below the
300 mg/L secondary MCL. The available results were well distributed spatially
throughout the Carrizo-Wilcox aquifer group in the ETRWPA. Sulfate was detected in
less than 1% of the results above the secondary MCL of 300 mg/L in the Carrizo-Wilcox
aquifer in the ETRWPA. The average for all of the results is 32 mg/L, and the median
for all of the results is 16 mg/L.

Total Dissolved Solids. Only four TDS results exceeded the 1,000 mg/L secondary
MCL in the Carrizo-Wilcox aquifer group in the ETRWPA. TDS results tended to be
higher in Panola, Rusk, Shelby, and eastern Anderson Counties, but these were for the
most part below the secondary MCL. The available results were well distributed spatially
throughout the Carrizo-Wilcox aquifer group in the ETRWPA. The TDS concentration
was above the secondary MCL of 1,000 mg/L in less than 1% of the results in the
Carrizo-Wilcox aquifer in the ETRWPA. The average for all of the results is
404 mg/L, and the median for all of the results is 299 mg/L.

1-C.3.2 Gulf Coast Water Quality. Table 1-C.2 summarizes the results for the

Gulf Coast aquifer and maps of Gulf Coast groundwater quality in the ETRWPA are
included at the end of this Appendix in Figures 1-C.1 through 1-C.16.
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Table 1-C.2 Groundwater Quality Summaries for Gulf Coast Aquifer in the

ETRWPA
Results
Total Over

MCL Class| Constituent | Limits | Units | Results| MCL | % Over | Average |Median

rimary Alpha 15 pCi/L 82 1 1.2% 3 2
primary Arsenic 10 pg/L 116 0 0.0% 4 2

rimary Barium 2000 pg/L 116 1 0.9% 177 109

rimary Cadmium 5 pg/L 97 0 0.0% <2 <1
primary Chromium 100 pg/L 97 0 0.0% <10 <1
primary Lead 15 pg/L 115 0 0.0% <2 <1

rimary Nitrate as N 10 mg/L 712 58 8.1% 3 0.0

rimary Selenium 50 ng/L 116 0 0.0% 4 4
secondary |Copper 1000 pg/L 116 0 0.0% 10 2.26
secondary |Fluoride 2 mg/L 511 5 1.0% 0 0.20
secondary |Chloride 300 mg/L 952 120 12.6% 154 32
secondary |Iron 300 pg/L 373 100 26.8% 520 100
secondary |Manganese 50 pg/L 142 51 35.9% 65 26
secondary |pH 6.5 - 8.5/ std. units | 393 93 23.7% 7.2 7.3
secondary [Sulfate 300 mg/L 947 9 1.0% 18 3
secondary [TDS 1000 | mg/L 950 96 10.1% 450 224

Alpha. Only one result for alpha particles exceeded the 15 pCi/L primary MCL in the
Gulf Coast in the ETRWPA. This result was 29 pCi/L and the sample was collected from
a 532-ft well in Beaumont completed in the Chicot Aquifer. The alpha results are well
distributed spatially in the Gulf Coast Aquifer in the ETRWPA. The average for all of
the results is 3 pCi/L, and the median for all of the results is 2 pCi/L.

Arsenic. No arsenic results exceeded the 10 pg/L primary MCL in the Gulf Coast
aquifer group in the ETRWPA. The results were well distributed spatially throughout the
Gulf Coast aquifer group in the ETRWPA. The average for all of the results is 4 pg/L,

and the median is 2 ug/L.

Barium. Barium was detected in only one of the results above the 2,000 pg/L primary
MCL in the Gulf Coast aquifer group in the ETRWPA. This result was from a sample
collected from a well completed in the Chicot in Jefferson County. The results were well
distributed spatially throughout the Gulf Coast aquifer group in the ETRWPA. Barium

Appendix 1-C-9 Chapter 1 Appendix C



2011 Water Plan
East Texas Region

was detected in more than 95% of the results, and the average for all of the results is

177 ng/L, and the median is 109 pg/L.

Cadmium. No cadmium results exceeded the 5 pg/L primary MCL in the Gulf Coast
aquifer group in the ETRWPA. The results were well distributed spatially throughout the
Gulf Coast aquifer group in the ETRWPA. There were 44 cadmium results were below
reporting limits that exceeded the current MCL. These results were not included in the
figure for this aquifer group in the ETRWPA. Cadmium was not detected in any results
in the Gulf Coast aquifer group in the ETRWPA. The typical reporting limit was 1 mg/L.
There were several results in which cadmium was not detected with a reporting limit of
10 pg/L. These results were not considered useful since the reporting limit exceeded the

MCL and were not included in the summary table or figure.

Chromium. No chromium results exceeded the 100 pg/L primary MCL in the Gulf
Coast aquifer group in the ETRWPA. The results were well distributed spatially
throughout the Gulf Coast aquifer group in the ETRWPA. Chromium was only detected
in one of the results in the Gulf Coast aquifer group in the ETRWPA, and it was not
above the 100 pg/L primary MCL. Typical reporting limits were 1 and 20 pg/L.

Lead. No lead results exceeded the 15 pg/L primary MCL in the Gulf Coast aquifer
group in the ETRWPA. The results were well distributed spatially throughout the Gulf
Coast aquifer group in the ETRWPA. There were 35 lead results that were below
reporting limits that exceeded the current MCL (reporting limits greater than 15 pg/L).
These results were not included the figure or table for this aquifer group in the ETRWPA.
The average for all of the lead results is less than 2 pg/L, and the median for all of the
results is less than 1 pg/L.

Nitrate as N. For 58 out of 712 samples, the analytical results exceeded the Gulf Coast
aquifer in the ETRWPA primary MCL of 10 mg/L (as N). Most of the results that
exceeded the MCL were from samples collected from shallow wells. The remaining
results were well distributed spatially throughout the Gulf Coast aquifer group in the
ETRWPA. It should also be noted that the majority of these nitrate results are from

samples collected before 1970. These represent the most recent results from these wells.
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Relatively few samples have been collected in the Gulf Coast aquifer group in the
ETRWPA since that time. Nitrate (as N) was detected in 8.1% of the results above the
primary MCL of 10 mg/L in the Gulf Coast aquifer group in the ETRWPA. The average
for all of the results is 3 mg/L, and the median for all of the results is 0.05 mg/L.

Selenium. Selenium was not detected above the 50 pg/L primary MCL in any of the
results in the Gulf Coast aquifer group in the ETRWPA. The results were well
distributed spatially throughout the Gulf Coast aquifer group in the ETRWPA. Selenium
was detected in only three of the results, with typical reporting limits in the 2 — 6 pg/L

range.

Copper. No copper results exceeded the 1,000 pg/L primary MCL in the Gulf Coast
aquifer group in the ETRWPA. The results considered were well distributed spatially
throughout the Gulf Coast aquifer group in the ETRWPA. Copper was detected in 27.5%
of the results, and the average for all of the results is 10 pg/L, and the median is 2.26
ug/L, indicating that the average is skewed upward due to the presence of a limited
number of high values.

Fluoride. Five fluoride results exceeded the 2 mg/L secondary MCL in the Gulf Coast
aquifer group in the ETRWPA. Four of these were from samples collected from wells
completed in the Evangeline, Jasper, and Gulf Coast in Hardin County. Sample results
from three other wells completed in the Evangeline, Chicot, and Gulf Coast in this area
had elevated levels of fluoride (well above the average for the ETRWPA, in the 1.5 - 2
mg/L range). The remaining sample result that exceeded the MCL was collected from a
well completed in the Chicot in Jefferson County. The available results were well
distributed spatially throughout the Gulf Coast aquifer group in the ETRWPA. Fluoride
was detected in 1% of the results above the secondary MCL of 2 mg/L in the Gulf Coast
aquifer group in the ETRWPA. Of these, none were above the primary MCL of 4 mg/L.
Fluoride was detected in nearly all of the results, and the average for all of the results is

0.35 mg/L, and the median for all of the results is 0.2 mg/L.

Chloride. About 13% of chloride results exceeded the 300 mg/L secondary MCL in the
Gulf-Coast aquifer group in the ETRWPA. Most of these results were collected from
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wells completed in the Chicot in Jefferson, Orange, and southern Hardin Counties. Six
results from the Catahoula in northern Tyler and Jasper Counties exceeded the secondary
MCL. The available results were well distributed spatially throughout the Gulf Coast
aquifer group in the ETRWPA. The average for all of the chloride results is 154 mg/L,
and the median for all of the results is 32 mg/L, indicating that the average is skewed

upward due to the presence of a limited number of relatively high values.

Iron. About one-quarter of iron sample results in the Gulf Coast aquifer group exceeded
the 300 pg/L secondary MCL in the ETRWPA. Several results from samples collected
from wells completed in the Jasper Aquifer south of Woodville in Tyler County exceeded
the MCL. Shallow wells completed in the Burkeville Aquiclude in central Polk County
also produced samples (in 1947) that exceeded the current secondary MCL for iron. The
Catahoula in northern Polk, Tyler, and Jasper Counties was as third source of sample
results that exceeded the MCL. The remaining results that exceeded the MCL were
evenly distributed spatially and represented samples collected from wells completed in
several formations in the Gulf Coast aquifer group. Iron was detected in 26.8% of the
results above the secondary MCL of 300 pg/L in the Gulf Coast aquifer group in the
ETRWPA. Iron was detected in more than 80% of the results, and the average for all of
the results is 520 pg/L, and the median for all of the results is only 100 pg/L, indicating
that the average is skewed upward due to the presence of a limited number of high

values.

Manganese. About one-third manganese sample results in the Gulf Coast aquifer group
exceeded the 50 pg/L secondary MCL in the ETRWPA. A significant percentage of
results from Jasper aquifer wells in Polk, Tyler, Jasper, and Newton Counties exceeded
the MCL. Several other results exceeding the MCL were from samples collected from the
Chicot aquifer in Jefferson, Jasper, Newton, and Hardin Counties. A small percentage of
results from wells completed in the Evangeline also exceeded the MCL for manganese.
Manganese was detected in 35.9% of the results above the secondary MCL of 50 pg/L in
the Gulf Coast aquifer group in the ETRWPA. Manganese was detected in approximately
78% of the results, and the average for all of the results is 65 pg/L, and the median for all
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of the results is only 26 nug/L, indicating that the average is skewed upward due to the

presence of a limited number of high values.

pH. About one-quarter of results from the Gulf Coast aquifer group were outside of the
6.5 - 8.5 secondary MCL range in the ETRWPA. Most of the out-of-range results were
more below the lower pH MCL of 6.5, and these were from samples collected from the
Chicot, Jasper, and Evangeline aquifers in Polk, Tyler, Jasper, and Newton Counties. The
results available were evenly distributed spatially in the Gulf Coast aquifer group in the
ETRWPA. The pH of water samples was outside the secondary MCL range of 6.5 to 8.5
in 23.7% of the results in the Gulf Coast aquifer group in the ETRWPA. The range of all

of the results was 4.7 to 9.08, and the average is 7.2, and the median is 7.3.

Sulfate. Only 9 sulfate results exceeded the 300 mg/L secondary MCL in the Gulf-Coast
aquifer group in the ETRWPA. All of these results were collected from wells in
Jefferson County. The available results were well distributed spatially throughout the
Gulf Coast aquifer group in the ETRWPA. Sulfate was detected in 1% of the results
above the secondary MCL of 300 mg/L in the Gulf Coast aquifer group in the ETRWPA.
The average for all of the results is 18 mg/L, and the median for all of the results is 3

mg/L.

Total Dissolved Solids. About 10% of TDS results exceeded the 1,000 mg/L secondary
MCL in the Gulf-Coast aquifer group in the ETRWPA. Most of these results were
collected from wells completed in the Chicot in Jefferson, Orange, and southern Hardin
Counties. Six results from the Catahoula in northern Tyler and Jasper Counties exceeded
the secondary MCL. The available results were well distributed spatially throughout the
Gulf Coast aquifer group in the ETRWPA. The TDS concentration was above the
secondary MCL of 1,000 mg/L in 96 results in the Gulf Coast aquifer group in the
ETRWPA. The average for all of the results is 450 mg/L, and the median for all of the
results is 224 mg/L.

1-C.3.3 Queen City-Sparta Water Quality. Table 1-C.3 summarizes the

results for the Queen City/Sparta Aquifer.
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Table 1-C.3 Groundwater Quality Summaries for Queen City/Sparta
Aquifer in the ETRWPA

Results
MCL Total Over
Class | Constituent |Limit(s)| Units | Results | MCL |% Over |Average | Median
primary ﬁ;%}il:ﬁon 15jpCi/L 43 0  0.0% <3 <3
primary |Arsenic 10jug/L 68 0 0.0% <2 <2
primary |Barium 2000jug/L 68 0 0.0% 62 45.75
rimary |Cadmium Slug/L 65 1 1.5% <1 <1
primary |Chromium 100|ug/L 65 0 0.0% 3 1.43
rimary |Lead 15|ug/L 68 0 0.0% <3 <1
rimary [Nitrate (as N) 10jmg/L 338 15 4.4% 2.0 0.19
primary |Selenium 50jug/L 65 0 0.0% <4 <4
secondary |Copper 1000jug/L 68 0 0.0% 8 2.8
secondary |Fluoride 2img/L 332 6 1.8% 0.3 0.1
secondary |Chloride 300mg/L 568 11 1.9% 45 17
secondary |Iron 300|ug/L 287 97|  33.8% 1375 125
secondary [Manganese 50jug/L 86 13] 15.1% 42 13
secondary [pH 6.5 - 8.5/std. units 328 143  43.6% 6.9 6.975
secondary |Sulfate 300mg/L 537 13 2.4% 55 10
secondary [TDS 1000mg/L 569 15 2.6% 261 130

Alpha. Dissolved alpha particles were not detected above the 15 pCi/L primary MCL in
the Queen City-Sparta aquifer in the ETRWPA. No alpha results were available for the
Sparta in Sabine County Alpha particles were only detected in less than 20% of the
groundwater results in the ETRWPA.

Arsenic. Arsenic was detected in only two results from the Queen City-Sparta aquifer in
the ETRWPA, and neither was above the 10 pg/L primary MCL. No arsenic results were
available for the Sparta in Sabine County.

Barium. Barium was not detected in any of the results above the 2,000 pg/L primary
MCL in the Queen City-Sparta aquifer in the ETRWPA. No barium results were
available for the Sparta in Sabine County. Barium was detected in all but one of the

results, and the average of the results is 62 pg/L, and the median is 45.75 pg/L.

Cadmium. Cadmium was detected in only one of the results in the Queen City-Sparta
aquifer in the ETRWPA, at a concentration of 19.8 pg/L, which is above the 5 pg/L
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primary MCL. This result was from sample collected from a shallow well on the Queen
City outcrop near Murchison in Henderson County. However, other shallow Queen City
wells near Murchison have produced waters with no cadmium above detection limits.
The available results in the Queen City-Sparta were generally well distributed, but no
cadmium results were available for the Sparta in Sabine County. Typical reporting limits

for cadmium were 1 —2 pg/L.

Chromium. Chromium was not detected in any of the results above the 100 pg/L
primary MCL in the Queen City-Sparta aquifer in the ETRWPA. No chromium results
were available for the Sparta in Sabine County. Chromium was detected in approximately

one-third of the results. The average for all of the results is 3 pg/L, and the median is 1.43
ug/L.

Lead. Lead was not detected in any of the results above the 15 pg/L primary MCL in the
Queen City-Sparta aquifer in the ETRWPA. No lead results were available for the Sparta
in Sabine County. Lead was detected in only seven of the results, all at concentrations of
2 ng/L or less. Typical reporting limits were 1 and 5 pg/L. There were three lead results
that were below reporting limits that exceeded the current MCL (reporting limits greater
than 15 pg/L). These results were not included the figure or table for this aquifer group in
the ETRWPA.

Nitrate as N. Fifteen nitrate results exceed the 10 mg/L (as N) primary MCL in the
Queen City-Sparta aquifer group in the ETRWPA. The majority of these were from
samples collected from shallow wells on the Queen City outcrop in Anderson and
Cherokee Counties. The available results in the Queen City-Sparta were well distributed.
Nitrate (as N) was detected above the primary MCL of 10 mg/L in 4.4% of the results in
the Queen City-Sparta aquifer in the ETRWPA. The average for all of the results is
2 mg/L, and the median for all of the results is 0.19 mg/L.

Selenium. Selenium was detected in only two samples in the Queen City-Sparta aquifer
in the ETRWPA, and it was not detected above the 50 pg/L primary MCL. No selenium

results were available for the Queen City-Sparta in Sabine County.
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Copper. No copper results exceeded the 1,000 pg/L secondary MCL or the 1,300 pg/L
primary MCL in the Queen City-Sparta aquifer group in the ETRWPA. The available
results in the Queen City-Sparta were generally well distributed, but no cadmium results
were available for the Sparta in Sabine County. The average for all of the results is

8 ug/L, and the median is 2.8 pg/L.

Fluoride. Six fluoride results exceeded the 2 mg/L secondary MCL in the Queen City-
Sparta aquifer group in the ETRWPA. Most of these were from samples collected from
Sparta Sand wells in northern Angelina and southern Nacogdoches Counties. The
available results in the Queen City-Sparta were well distributed. Fluoride was detected
above the secondary MCL of 2 mg/L in 1.8% of the results in the Queen City-Sparta
aquifer in the ETRWPA. None of the results exceeded the primary MCL of 4 mg/L. The
average for all of the results is 0.3 mg/L, and the median for all of the results is 0.1 mg/L.

Chloride. Less than 2% of chloride results exceeded the 300 mg/L secondary MCL in
the Queen City-Sparta aquifer group in the ETRWPA. The Queen City wells in the
ETRWPA portion of Henderson County generally had higher chloride results than other
counties with Queen City or Sparta wells. The available results in the Queen City-Sparta
were well distributed. The average for all of the results is 45 mg/L, and the median for all

of the results is 17 mg/L.

Iron. One-third of iron results exceeded the 300 ng/L secondary MCL in the Queen
City-Sparta aquifer group in the ETRWPA. The iron results that exceeded the MCL were
proportionally distributed between the Queen City and Sparta and among the counties
that contain these formations in the ETRWPA. Iron was detected above the secondary
MCL of 300 pg/L in 33.8% of the results in the Queen City-Sparta aquifer in the
ETRWPA. Iron was detected in approximately 85% of the results, and the average for all
of the results is 1375 pg/L, and the median for all of the results is 125 pg/L, indicating
that the average is significantly skewed upward due to the presence of a limited number

of very high values.

Manganese. About 15% of manganese results exceeded the 50 ng/L secondary MCL in
the Queen City-Sparta aquifer group in the ETRWPA. Most of these results were from

Appendix 1-C-16 Chapter 1 Appendix C



2011 Water Plan

East Texas Region

Queen City wells in northeastern ETRWPA. However, there were several elevated
manganese results from the Sparta in Houston County, two of which exceeded the MCL.
The available results in the Queen City-Sparta in the ETRWPA were well distributed.
Manganese was detected in 15.1% of the results above the secondary MCL. Manganese
was detected approximately 75% of the results, and the average for all of the results is

42 ng/L, and the median for all of the results is 13 pg/L.

pH. A large number of results from the Queen City-Sparta aquifer group were outside of
the 6.5 - 8.5 secondary MCL range in the ETRWPA. The majority of these out-of-range
results were below the 6.5 lower pH MCL, and were from samples collected from Queen
City and Sparta wells in northeastern ETRWPA. The results that exceeded the upper
8.5 pH MCL were mostly from samples collected from wells in the Sparta outcrop areas.
The available results were well distributed throughout the Queen City-Sparta in the
ETRWPA. The pH of water samples was outside the secondary MCL range of 6.5 to 8.5
in 43.6% of the results in the Queen City-Sparta aquifer in the ETRWPA. The range of
all of the results was 3.8 to 9. The average pH was 6.9, and the median pH was 6.975.
Sulfate. Sulfate was detected in 2.4% of the results above the secondary MCL of
300 mg/L in the Queen City-Sparta aquifer in the ETRWPA. The Queen City wells in
the ETRWPA portion of Henderson County and downdip Sparta wells in central
ETRWPA generally had higher TDS results than other areas. The available results in the
Queen City-Sparta were well distributed. The average for all of the results is 55 mg/L,
and the median for all of the results is 10 mg/L.

Total Dissolved Solids. The TDS concentration was above the secondary MCL of 1,000
mg/L in 2.6% of the results in the Queen City-Sparta aquifer in the ETRWPA. The
Queen City wells in the ETRWPA portion of Henderson County and generally had higher
TDS results than other counties with Queen City or Sparta wells. The available results in
the Queen City-Sparta were well distributed. The average for all of the results is 261
mg/L, and the median for all of the results is 130 mg/L.
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1-C.3.4 Yegua-Jackson Water Quality. Table 1-C.4 summarizes the results for

the Yegua-Jackson aquifer.

Table 1-C. 4 Groundwater Quality Summaries for Yegua-Jackson Aquifer
in the ETRWPA

Results
MCL Total Over
Class | Constituent | Limit(s)| Units | Results | MCL |% Over |Average | Median
R 15pCi/L 15 of 00% <2 <2
primary |Arsenic 10jug/L 34 0 0.0% <7 <10
rimary [Barium 2000|ug/L 16 0 0.0% 59 28.4
primary |Cadmium Sipg/L 32 0 0.0% <3 <35
primary |Chromium 100|ug/L 34 0 0.0% 12 20
rimary |Lead 15/ug/L 15 0 0.0% <1 <1
primary  |Nitrate (as N) 10jmg/L 200 7 3.5% 1.5 0.09
rimary |Selenium 50jug/L 34 0 0.0% <4 <2
secondary |Copper 1000jug/L 30 0 0.0% 29 13.045
secondary [Fluoride 2img/L 166 3 1.8% 0.5 0.3
secondary |Chloride 300mg/L 214 18 8.4% 125 65.5
secondary [Iron 300|ug/L 157 511 32.5% 1363 130
secondary (Manganese 50jug/L 60 11 18.3% 49 20
secondary |pH 6.5 - 8.5/ std. units 157 39 24.8% 7.81 8.04
secondary |Sulfate 300mg/L 214 14 6.5% 113 47.9
secondary [TDS 1000jmg/L 214 38 17.8% 672 557

Alpha. No alpha particles results exceeded the 15 pCi/L primary MCL in the Yegua-

Jackson aquifer group in the ETRWPA. The alpha results are not well distributed

spatially in the Yegua-Jackson in the ETRWPA, most of the alpha results available are

from samples collected in Angelina County. Dissolved alpha particles were not detected

in the Yegua-Jackson aquifer in the ETRWPA. All reporting limits were 2 ug/L.

Arsenic. No arsenic results exceeded the 10 pg/L primary MCL in the Yegua-Jackson

aquifer group in the ETRWPA. Most of the arsenic results available are from samples

collected in Angelina County, although samples were also collected from the Yegua-

Jackson in Nacogdoches, Houston, Trinity, and Sabine Counties in the ETRWPA.
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Arsenic was not detected in the Yegua-Jackson aquifer in the ETRWPA, and typical
reporting limits were 2 and 10 pg/L.

Barium. No barium results exceeded the 2,000 ug/L primary MCL in the Yegua-
Jackson aquifer group in the ETRWPA. Most of the barium results available are from
samples collected in Angelina County, although samples were also collected from the
Yegua-Jackson in Nacogdoches, Houston, Trinity, and Sabine Counties in the ETRWPA.
Barium was detected in all but one of the results, and the average of the results is

59 pg/L, and the median is 28.4 pg/L.

Cadmium. No cadmium results exceeded the 5 pg/L primary MCL in the Yegua-
Jackson aquifer group in the ETRWPA. Most of the cadmium results available are from
samples collected in Angelina County, although samples were also collected from the
Yegua-Jackson in Nacogdoches, Houston, Trinity, Polk, and Sabine Counties in the
ETRWPA. Cadmium was not detected in any results in the Yegua-Jackson aquifer in the

ETRWPA, and typical reporting limits were 1 and 5 pg/L.

Chromium. No chromium results exceeded the 100 pg/L primary MCL in the Yegua-
Jackson aquifer group in the ETRWPA. Most of the chromium results available are from
samples collected in Angelina County, although samples were also collected from the
Yegua-Jackson in Nacogdoches, Houston, Jasper, Polk, Trinity, and Sabine Counties in
the ETRWPA. Chromium was detected in less than 25% of the results. The average for
all of the results is 12 pg/L, and the median is 20 pg/L.

Lead. No lead results exceeded the 15 pg/L primary MCL in the Yegua-Jackson aquifer
group in the ETRWPA. Most of the lead results available are from samples collected in
Angelina County, although samples were also collected from the Yegua-Jackson in
Houston, Trinity, Polk, Jasper, and Sabine Counties in the ETRWPA. Lead was detected

in only two of the results, both at concentrations of less than 2 pg/L.

Nitrate as N. Seven nitrate results (out of 200) exceeded the 10 mg/L (as N) primary
MCL in the Yegua-Jackson aquifer group in the ETRWPA. Most of the results that

exceed the MCL were from samples collected from shallow wells, but these were not
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concentrated in any particular area. The remaining results were well distributed spatially
throughout the Yegua-Jackson aquifer group in the ETRWPA. Nitrate (as N) was
detected above the primary MCL of 10 mg/L in 3.5% of the results in the Yegua-Jackson
aquifer in the ETRWPA. The average for all of the results is 1.5 mg/L, and the median
for all of the results is 0.09 mg/L.

Selenium. No selenium results exceeded the 50 pg/L primary MCL in the Yegua-
Jackson aquifer group in the ETRWPA. Most of the selenium results available are from
samples collected in Angelina County, although samples were also collected from the
Yegua-Jackson in Jasper, Nacogdoches, Houston, Polk, Trinity, and Sabine Counties in
the ETRWPA. Selenium was detected in only one sample in the Yegua-Jackson aquifer

in the ETRWPA, and typical reporting limits were 2 — 20 pg/L.

Copper. Copper was not detected above the 1,000 pug/LL secondary MCL or the
1,300 pg/L primary MCL in the Yegua-Jackson aquifer in the ETRWPA. Most of the
copper results available are from samples collected in Angelina County, although
samples were also collected from the Yegua-Jackson in Jasper, Nacogdoches, Houston,
Polk, Trinity, and Sabine Counties in the ETRWPA. The average for all of the results is
29 ng/L, and the median is 13 pg/L.

Fluoride. Three fluoride results exceeded the 2 mg/L secondary MCL in the Yegua-
Jackson aquifer group in the ETRWPA. All three were from wells completed in the
Yegua Formation in Angelina County. One of the three results mentioned in Angelina
County was 5 mg/L, which exceeds the 4 mg/L primary MCL. The available results were
well distributed spatially throughout the Yegua-Jackson aquifer group in the ETRWPA.
Fluoride was detected above the secondary MCL of 2 mg/L in 1.8% of the results in the
Yegua-Jackson aquifer in the ETRWPA. Only one result also exceeded the primary
MCL of 4 mg/L. The average for all of the results is 0.5 mg/L, and the median for all of
the results is 0.3 mg/L.

Chloride. Eighteen chloride results exceeded the 300 mg/L secondary MCL in the
Yegua-Jackson aquifer group in the ETRWPA. Most of these results were collected from

wells completed in downdip sections of the Yegua Formation in Houston, Trinity, and
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Polk Counties. Six Jackson Group wells in these counties also exceeded the secondary

MCL. Chloride results are lower on the Yegua outcrop and in downdip sections in

Angelina and Sabine Counties. The available chloride results were well distributed

spatially throughout the Yegua-Jackson aquifer group in the ETRWPA. Chloride was

detected in 8.4% of the results above the secondary MCL of 300 mg/L in the Yegua-

Jackson aquifer in the ETRWPA. The average for all of the results is 125 mg/L, and the
median for all of the results is 65.5 mg/L.

Iron. About one-third of the available results in the Yegua-Jackson exceeded the
300 pg/L secondary MCL for iron. No significant trends were observed in these results.
The available results were well distributed spatially throughout the Yegua-Jackson
aquifer group in the ETRWPA. Iron was detected above the secondary MCL of 300 pg/L
in 32.5% of the results in the Yegua-Jackson aquifer in the ETRWPA. Iron was detected
in approximately 90% of the results, and the average for all of the results is 1363 pg/L,
and the median for all of the results is 130 pg/L, indicating that the average is

significantly skewed upward due to the presence of a limited number of very high values.

Manganese. Eleven manganese results exceeded the 50 pg/L secondary MCL in the
Yegua-Jackson aquifer group in the ETRWPA. Five of these results were from samples
collected from wells completed in the Yegua Formation near Lufkin in Angelina County.
Other sample results exceeding the current MCL were collected in Houston,
Nacogdoches, and Polk Counties. Most of the manganese results available are from
samples collected in Angelina County, although samples were also collected from the
Yegua-Jackson in Jasper, Nacogdoches, Houston, Polk, Trinity, and Sabine Counties in
the ETRWPA. Manganese was detected in 18.3% of the results above the secondary
MCL of 50 pg/L in the Yegua-Jackson aquifer in the ETRWPA. Manganese was
detected approximately in half of the results, and the average for all of the results is

49 ng/L, and the median for all of the results is 20 pg/L.

pH. About one-quarter of results from the Yegua-Jackson aquifer group were outside of
the 6.5 - 8.5 secondary MCL range in the ETRWPA. The majority of these out-of-range

results exceeded the 8.5 upper pH MCL, and were from samples collected from wells in
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downdip areas. The results that were below the lower 6.5 pH MCL were from samples
collected from wells in outcrop areas. The available results were well distributed
throughout the Yegua-Jackson in the ETRWPA. The pH of water samples was outside
the secondary MCL range of 6.5 to 8.5 in 24.8% of the results in the Yegua-Jackson
aquifer in the ETRWPA. The range of all of the results was 5.33 to 9. The average pH

was 7.8, and the median pH was 8.0.

Sulfate. Sulfate was detected in 6.5% of the results above the secondary MCL of
300 mg/L in the Yegua-Jackson aquifer in the ETRWPA. Most of these were in the
downdip area of the Yegua Formation throughout the ETRWPA. The available results
were well distributed throughout the Yegua-Jackson in the ETRWPA. The average for
all of the results is 113 mg/L, and the median for all of the results is 47.9 mg/L.

Total Dissolved Solids. The TDS concentration was above the secondary MCL of 1,000
mg/L in 17.8% of the results in the Yegua-Jackson aquifer in the ETRWPA. Most of
these results were from samples collected from downdip Yegua Formation wells. The
available results were well distributed throughout the Yegua-Jackson in the ETRWPA.
The average for all of the results is 672 mg/L, and the median for all of the results is 557
mg/L.
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers
Figure 1-C.1 Distribution of Alpha in Groundwater in the ETRWPA
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Figure 1-C.2 Distribution of Arsenic in Groundwater in the ETRWPA
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers

Figure 1-C.3 Distribution of Barium in Groundwater in the ETRWPA
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers

Figure 1-C.4 Distribution of Cadmium in Groundwater in the ETRWPA
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers

Figure 1-C.5 Distribution of Chloride in Groundwater in the ETRWPA
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers

Figure 1-C.6 Distribution of Chromium in Groundwater in the ETRWPA
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers
Figure 1-C.7 Distribution of Copper in Groundwater in the ETRWPA
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers
Figure 1-C.8 Distribution of Fluoride in Groundwater in the ETRWPA

Appendix 1-C-30 Chapter 1 Appendix C



2011 Water Plan
East Texas Region

Water Qualitv in the Gulf Coast and Carrizo-Wilcox Aauifers
Figure 1-C.9 Distribution of Iron in Groundwater in the ETRWPA
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers
Figure 1-C.10 Distribution of Lead in Groundwater in the ETRWPA
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers
Figure 1-C.11 Distribution of Manganese in Groundwater in the ETRWPA
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers
Figure 1-C.12 Distribution of Nitrate as Nitrogen in Groundwater in the ETRWPA
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Figure 1-C.13 Distribution of pH in Groundwater in the ETRWPA
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers
Figure 1-C.14 Distribution of Selenium in Groundwater in the ETRWPA
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Water Quality in the Gulf Coast and Carrizo-Wilcox Aquifers
Figure 1-C.15 Distribution of Sulfate in Groundwater in the ETRWPA
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Figure 1-C.16 Distribution of Total Dissolved Solids in Groundwater in the ETRWPA
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Appendix 1-D

Water Loss and Water Loss Audits

The TWDB established new requirements requiringewatudit reporting for
public utilities that provide potable water. Evdiye years public utilities must perform
a water audit computing the utility’s most recemnaal water loss. This appendix
provides the Executive Summary and water loss cosgaby regional water planning
area from the report prepared for the TWDB entjtldd Analysis of Water Loss as
Reported by Public Water Suppliersin Texas.
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1 EXECUTIVE SUMMARY — ANALYSIS OF WATER LOSS

The first broad analysis of water loss for retaiblac utilities in Texas reveals that:

* Approximately half of retail public utilities in kas reported their water loss data.

« Reporting utilities serve as much as 84 perceth®ftate’s populatioh.

* A substantial amount of water (the balancing adpesit) was not attributed to any water
use category, causing significant uncertainty itnestes of water loss and non-revenue
water.

« Reporting utilities experienced total water fos6212,221 to 464,219 acre-feet per year,
or 5.6 to 12.3 percehbf all water entering the reporting systems. Basedhe 2004
statewide average municipal water use of 150 gslfwer capita per ddy* equivalent
water volumes could supply between 1.3 million a@imillion Texans.

« Reporting utilities experienced non-revenue wWatér311,333 to 563,331 acre-feet per
year® or 8.3 to 15.0 percehof all water entering the reporting systems.

* When extrapolated to all retail public utilities Texas, the statewide value of total water
loss is estimated to be between $152 million ariB3$8illion per year.

» Reporting utilities may have underestimated thed water loss.

This research provides information necessary ferltbxas Water Development Board (TWDB),
Regional Water Planning Groups (RWPGSs), and rgtalilic utilities to direct planning and
funding resources, to recover lost revenue throtegtuction of non-revenue water, and to

achieve water savings through reduction of rea.los

This percentage is uncertain because someaesiliiported both retail and wholesale customerlptipos.
Total water loss includes real loss (water thas whysically lost from the system, such as magaks and leaks,
customer service line breaks and leaks, and staragiélows) and apparent loss (water that was ootiately
measured and billed to a customer, such as unazgldoronsumption, customer meter under-registesnd,
billing adjustment and waivers).

The smaller number is the total reported by tiii@ies. The larger number is based on the assiomhat the
entire balancing adjustment is water loss.

References are denoted with letters and are qezbén Chapter 17. Footnotes are denoted with eusndnd are
presented at the bottom of the same page.

However, it is not possible to recover all wdoss.

Non-revenue water includes real loss, apparesst lnd unbilled authorized consumption. Unbilletharized
consumption includes water used for fire fightisgwer flushing, etc.
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1.A Introduction

Water loss minimization can be an important watenservation strategy for retail water
suppliers. Historically, retail public utilities ha lacked detailed knowledge about their water
loss performance. This is due partially to a ladkcareful water auditing and partially to
inconsistent water loss reporting using non-unifetatistics, including the use of “unaccounted-
for water” percentages to compare performance. salt, utilities may not know whether their
water losses are due to leaks, accounting practivefs, metering problems, or other factors, and

may have difficulty developing water loss minimipat strategies.

To address the lack of information on water loks, 78" Texas Legislature passed House Bill
3338, which required retail public utilities thatopide potable water to “perform and file with
the [Texas Water Development Board] a water aumlitfmuting the utility's most recent annual
system water los&"every five years. Under this authority, the TeXéaster Development Board
(TWDB) instituted new water audit reporting requirent§’ that require retail public utilities to
carefully audit their system water use at leaseawery five years; to estimate system water use
in standard, well defined categories; and to repiwir first set of water loss data to the TWDB
by March 31, 2006.

The new water audit reporting requirements follomethodology that is recommended by the
International Water Association (IWA) and the Ancan Water Works Association (AWWA)
Water Loss Control Committee. This methodologyeibn strictly defined water use categories
(Table 1-1) and water loss performance indicatois ia becoming the international water loss
accounting standard. The IWA Water Loss Task F@ndach included AWWA participation)
developed this methodology from 1997 through 2®ae first reference to the methodology’s

performance indicators was published in 266t ™ ®)

The U.S. Bureau of Reclamation (BOR) has designatedmber of “hot spots” in the Western
U.S. where existing water supplies are projectdoetmadequate to meet the demands of people,
farms, and the environment by the year 2025, inotugix hot spots in Texds.As part of the
Water 2025 Program, the BOR offered Challenge Gramtfund projects related to “water

conservation, efficiency and markets and collabonat Recognizing this program as an
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opportunity to partner with the BOR, to leveragedkisting budget, and to enhance conservation
technical assistance, the TWDB applied for andivecea Challenge Grant for two purposes: 1)
to purchase 10 acoustical leak-detection unitsnraakle them available to public water suppliers,
and 2) to perform an analysis of water loss in Bexesing water loss data provided by public
water suppliers. The TWDB solicited proposalstfoe analysis of water loss and subsequently
awarded a Research and Planning Fund Grant teseanrch team of Alan Plummer Associates,

Inc., and Water Prospecting and Resource Consulting.

This executive summary describes the results esaarch project to examine the reported water
loss data for consistency, errors, omissions, dahdrajuality control issues; to calculate water
loss performance statistics; to compare waterpestormance by utility location, type, and size;
and to make recommendations for improving the waielit reporting process. The details of the
data quality control are discussed in later chaptéy statewide summary of water loss
performance, comparative analysis of water lossfopaance, and recommendations are

presented below.

1.B Statewide Summary of Water Loss Performance

For reporting utilities, statewide totals for eaegaiter use category are shown in Table 1-1 (acre-
feet), Table 1-2 (gallons), and Table 1-3 (perea#rtorrected input volume). The total reported
corrected input volundes 3,761,965 acre-feet over approximately one.yBais figure includes

retail water sales and wholesale water §dtmsthe reporting utilities.

The balancing adjustment in Table 1-1 through TdbRis the water volume remaining after
authorized consumption and total water loss aré&racied from the amount of water that entered
the utility system (the corrected input volume)a l@itility perfectly accounts for its water useg th

balancing adjustment equals zero.

" Corrected input volume is the amount of watet s actually delivered to a utility, including teathat was not
measured by the master meter(s).

8 A retail water sale is the sale of water to thd aser. A wholesale water sale is the sale ofwata utility that
resells the water.

Analysis of Water Loss 1-3
Texas Water Development Board 1/25/2007



Table 1-1: Statewide Totals of Reported Water Loss{acre-feet)

Corrected input volum
(3,758,484)

(251,998)

Billed authorized Billed metered consumption
consumption _ (3,190,972) _ Revenue water
_ _ (3,195,153) Billed unmetered consumption (3,195,153)
Authorized consumptioh T (4,181)
(3,294,265) Unbilled authorized Unbilled m((;tzergzgdS;:onsumption
co(r;sgu;nlpzt;on Unbilled unmetered consumption
' (46,414)
Unauthorized consumption
(10,770)
e Apparent losses Customer meter under-registering
(109,310) (87,218) Non-revenue water
Billing adjustment and waivers (311,333)
Water losses (11,322)
(212,221) Main breaks and leaks
(83,529)
Real losses Storage overflows
(102,910) (3,341)
Customer service line breaks and leaks
(16,040)
Balancing Adjustment**

* Over approximately one year. Most utilities refgar data for calendar or fiscal year 2005.

** Balancing adjustment is the corrected input volumiieus authorized consumption minus total water.ldsal water is fully attributed to the various
potential uses, balancing adjustment is zero. Balgradjustment may consist of underestimatedlosal apparent loss, or authorized consumptionh®iit
further refinement of a utility’s water audit, tiees no accurated hocmethod for determining the actual water use falewthat has been allocated to

balancing adjustment.
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Table 1-2: Statewide Totals of Reported Water Losstgallons)

Corrected input volum
(1,224,705,675,107)

Authorized consumptio
(1,073,439,695,489)

Billed authorized
consumption
" (1,041,143,853,511)

Billed metered consumption
(1,039,781,485,415)

Billed unmetered consumption
(1,362,368,096)

Revenue water
(1,041,143,853,511

Unbilled authorized
consumption
(32,295,841,978)

Unbilled metered consumption
(17,171,730,325)

Unbilled unmetered consumption
(15,124,111,653)

[¢%)

Water losses

Apparent losses
(35,618,824,222)

Unauthorized consumption
(3,509,318,446)

Customer meter under-registering
(28,420,204,130)

Billing adjustment and waivers
(3,689,301,646)

(69,152,291,366)

Main breaks and leaks
(27,218,129,878)

Real losses
(33,533,467,144)

Storage overflows
(1,088,723,441)

Customer service line breaks and leaks

D

(5,226,613,826)

Non-revenue water
(101,448,133,344)

Balancing Adjustment**

(82,113,688,252)

* Over approximately one year. Most utilities refgar data for calendar or fiscal year 2005.

** Balancing adjustment is the corrected input volumiieus authorized consumption minus total water.ldsal water is fully attributed to the various
potential uses, balancing adjustment is zero. Balgradjustment may consist of underestimatedlosal apparent loss, or authorized consumptionh®iit
further refinement of a utility’s water audit, tiees no accurated hocmethod for determining the actual water use falewthat has been allocated to

balancing adjustment.
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Table 1-3: Statewide Percentages of Reported Watenss*

: . Billed metered consumption
B'giﬂsiur;hp?[irgned (84.9) Revenue water

(85.0) Billed unmetered consumption (85.0)

Authorized consumptioh ' (0.1)
(87.6) Unbilled authorized Unbilled meztlarzz)d consumption
consumption Unbilled unmetered consumption
(2.6)
(1.2)
Unauthorized consumption
(0.3)
Corrected input volumge Apparent losses Customer meter under-registering
(100.0) (2.9 (2.3) Non-revenue water
Billing adjustment and waivers (8.3)
Water losses (0.3)
(5.6) Main breaks and leaks
(2.2)
Real losses Storage overflows
(2.7) (0.1)
Customer service line breaks and leaks
(0.4)
Balancing Adjustment**
(6.7)

* OQver approximately one year. Most utilities refgat data for calendar or fiscal year 2005.

** Balancing adjustment is the corrected input volunieus authorized consumption minus total water.|tdsal water is fully attributed to the various
potential uses, balancing adjustment is zero. Balgradjustment may consist of underestimatedlosal apparent loss, or authorized consumptionhauit

further refinement of a utility’s water audit, tlkes no accuratad hocmethod for determining the actual water use falewthat has been allocated to
balancing adjustment.
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Some or all of the balancing adjustment is duerdevestimation of real and apparent water
losses. Without further refinement of a utility’sater audit, there is no accuraeé hocmethod

for determining the actual water use for water tiegt been allocated to balancing adjustment.
Therefore, for a given water loss performance @i a range of potential values are

presented. One end of the range is calculatedtljireom the reported water loss data, and the
other end of the range is based on the assumptianall of the balancing adjustment is

unreported water loss (either real or apparenteni@ipg on the performance indicator). The
balancing adjustment may be a positive quantity negative quantity.

Assuming the real loss is valued at the marginadipction water cost and that apparent loss and
the balancing adjustment are valued at the retaiemcost, the estimated value of total water
loss in Texas is between $152 million and $513iamlper year. Adding the value of unbilled
authorized consumption to these totals gives amattd value of non-revenue water in Texas
between $253 million and $635 million. To increése reliability and narrow the range of these
estimates, the production and retail water coststrha more uniformly reported, and utilities
must refine their water accounting, thereby redytire balancing adjustment.

Statewide median and average water loss performartieators are shown in Table 1-4.
Generally speaking, the balancing adjustment isldoge in relation to other quantities to draw
reliable conclusions about water loss trends. Fatimeported data, balancing adjustment was
6.7 percent of total corrected input volume, whidal loss was 2.7 percent, and apparent loss
was 2.9 percent. On average, therefore, the balgramdjustment is larger than sum of the real
and apparent losses. Given similar statisticsndividual utility would not be able to determine

whether its best strategy is to reduce real loge ceduce apparent loss.

The screening-level infrastructure leakage indekI( is the real loss divided by the

theoretical unavoidable annual real loss. In theong SLILI should not be less than one,
because the real loss should not be less thanndeoidable real loss. However, the statewide
median SLILI is 0.22 when calculated from reportiadia. In addition, the statewide median real

loss is 3.6 gallons per connection per day, whsabnly about 23 percent of the lowest identified

® This estimate is not fully reliable, becausemfi® percent of the reported production and retater costs were
modified as discussed in Chapters 3.B.13 and 3.Blt#all non-revenue water can be recovered.
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Table 1-4: Statewide Summary of Reported Water LosPata

. Median With Average With
Median from Balancin Average from Balancin
Statistic or Performance Indicator Units Reported : 9 Reported : g
Adjustment Adjustment
Data . Data :
Assumption Assumption
Absolute Value of Balancing Adjustment/CorrectegunVolume?® % 2.6 2.6 7.1 7.1
Real Loss per Mile of Main Per Day gal/mi/day 77 323 204 417
Real Loss per Service Connection per Day gal/cayny/d 3.6 18.8 14 51
Apparent Loss per Service Connection per Day gaiftay 6.4 17.5 15 51
Non-Revenue Water/Corrected Input Volume % 7.3 13.4 8.3 15.0
Value of Real Loss per Mile of Main Per Day $/mifda 0.12 0.31 0.24 0.49
Value of Real Loss per Service Connection per Day /corh/day 0.004 0.018 0.010 0.040
Value of Apparent Loss per Service Connection pey D $/conn/day 0.018 0.046 0.042 0.140
Screening-Level Infrastructure Leakage Index (S)HLI - 0.22 2.04 1.08 4.10

2 The average of the absolute value balancing adrtas a percentage of corrected input volume doesatch the balancing adjustment percentage rshow

in Table 9-3, because the balancing adjustmenh&pative quantity for some utilities.
1 Calculation of the Screening-Level Infrastructueakage Index was performed only for utilities wWitf900 or more connections and 32 or more conmestio

per mile of main. See discussion in Chapter 5.C.
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real loss for a North American system (16 gal/cdaw/for Halifax Central, shown in Table 7-1).

Even assuming that the balancing adjustment ispanted real loss, the statewide median SLILI
is only 2.04, and the statewide median real l048i8 gal/conn/day. Compared to the American
Water Works Association (AWWA) guidelines for ILlIogls (Table 7-3) and real loss
performance by North American utilities (Table 74hese statistics seem to indicate that at least
half of reporting utilities have excellent real $osontrol. However, most utilities in Texas
practice real loss control in a reactive way (ratih@n a proactive way), so it is surprising that
half of the reporting utilities have such excelleal loss performance, particularly in

comparison to other North American utilities.

Because the actual statewide median SLILI valsmibbw (somewhere between 0.22 and 2.04),
it appears that most reporting utilities have uedémated actual real loss. Furthermore, from
comparison to AWWA guidelines and real loss perfange by other North American utilities, it

appears likely that the actual real loss is undien@sed even if the balancing adjustment is
treated as real loss. Real loss estimation probleshsithstanding, at least 8 to 30 percent of
Texas utilities with more than 5,000 connectiond 82 or more connections per mile of main

have an SLILI greater than 3.0 (Appendix C).

1.C Comparative Analysis of Water Loss Performance

Water loss performance was also compared on this baaitility location, type, size, water
source, and connection density. The primary finginfthe comparative analysis are similar to
the findings in the statewide summary: the balagpcadjustment is too large to allow
identification of trends in the water loss datag aeal loss appears to be underestimated. Other
findings from the comparative analysis are disadis$erther in the conclusions and
recommendations section (Chapter 1.D).

1.0 Recommendations

This report, the first broad analysis of water lessl water loss accounting for retail public
utilities in Texas, provides information necesséy the TWDB, RWPGs, and retail public

utilities to direct planning and funding resources recover lost revenue through reduction of
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non-revenue water, and to achieve water savingaigffr reduction of real loss. However, the
size of the balancing adjustment results in sigaiit uncertainty in the water loss performance
indicators. Recommendations for improving wates|psrformance and water loss accounting
are presented below in the following categoriestewdoss performance, regional water

planning, and TWDB actions.

1.0.1 Water Loss Performance

Recommendations regarding balancing adjustment,l@eg, connection density, non-revenue

water, and the value of total water loss are dseddelow.

Balancing Adjustment

Recommendation #1Utilities should refine their water audits uritile balancing adjustment is

small in comparison to the other quantities ofresé €.9, real and apparent water loss) so that
reliable conclusions about water loss trends camlrbgn. It may be tempting to change the
volumes in some water use categories for the salpose of eliminating the balancing
adjustment. This is not a legitimate way to redoakancing adjustment: it only disguises the real
issues, making it harder to identify what stratege utility should pursue in the future. To
legitimately reduce balancing adjustment, a utdibpuld refine its estimates for each water use

category by implementing more accurate measurearetior estimation procedures.

Recommendation #2Ithough utilities are only required to reporethwater audits every five

years, utilities should implement annual or biehpimgrams to develop the data necessary to
gradually reduce the uncertainty in their water isudnd should review their water audits
annually or biennially. Programs should targetwlaer audit categories with the most uncertain

water volume estimates.
Real Loss

Recommendation #3Because it appears that utilities have undereséichreal loss, utilities

should refine their water audits to better estimdueir actual real loss. This may involve

confirmation of existing informatione(g, calibration of production and consumption meters)
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additional analysis of existing information, andllection of new information €.g, flow

monitoring in District Metered Areas).

Recommendation #4Utilities should determine their economic levdl leakage (ELL) and

should use the ELL as a goal for real loss. Paatdtermining an ELL, utilities should strive for
a maximum ILI of 3.0 (Table 7-3). Utilities with &BLILI greater than 3.0 and other utilities
with significant real loss in comparison to otheortth American utilities (Table 7-1) should

consider implementing real loss control measures.

Water Loss Performance and Connection Density

Recommendation #5Average real loss per mile of main per day insesawith increasing

connection densit}y? and average non-revenue water percentage decredsesncreasing
connection density (Figure 1-2 in Appendix ). Reas for these trends should be identified.
Future analysis of water loss performance shoultsider connection density as an independent

variable, along with utility location, type, anasi
Non-Revenue Water

Recommendation #6Utilities should determine their economic tarde¥el for non-revenue

water and strive to reduce their non-revenue wiatehe economic target level. In particular,
utilities in Regions | and J should consider stepecover lost revenue from unbilled authorized
consumption, and utilities in Harris, Hidalgo, Nasgc Tarrant, and Travis Counties should

consider steps to reduce non-revenue water.

Statewide Value of Total Water Loss

Recommendation #7The estimated total value of total water lossTexas is between $152

million and $513 million per year. To increase thediability and narrow the range of this
estimate, the production and retail water costsilshibe reported in consistent units, and utilities

must refine their water accounting, thereby redyi¢cire balancing adjustment.

12 The number of service connections per mile of main
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1.0.2 Regional Water Planning

Recommendation #&RWPGs should use the research results to estipoaatial water savings

from system water audits and water loss prevergioategies and should update the regional

water plans as appropriate.

Recommendation #9'he TWDB should work to align the regional wapéanning cycle and the

water audit reporting cycle so that up-to-date whiss data is used in developing the regional

water plans.

1.0.3 TWDB Actions to Enhance Water Loss Accounting and Revention

The TWDB should consider the following general @tsi to enhance water loss accounting and

prevention in Texas:

Recommendation #10To provide a more comprehensive picture of wé&bss in Texas, the

TWDB should consider extending water auditing regmients to include wholesale utilities that

provide raw or potable water. This may require &ddal authorization from the Legislature.

Recommendation #1IThe TWDB should continue to promote water lossvpntion to retail

public utilities, focusing on the retail public littes that have the greatest need for water loss

reduction.

Recommendation #12To make the water loss data more comprehendme,TWDB should

continue to seek water audit data from retail pubtilities that have not reported.

Recommendation #13The TWDB should continue to provide equipmentucadion, and

financial assistance to help retail public utiktiachieve improved water loss accounting and

water loss performance.

Recommendation #14To minimize the impact of balancing adjustment ttve water loss

analysis, the TWDB should consider devoting addalgersonnel and/or resources to assisting

utilities with refinement of their water audits.
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Recommendation #15 The TWDB should convey the findings, conclusionand

recommendations of this research effort to stalddrsl through workshops or other means of

communication.

In addition, the water loss reporting process sthdnal revised to help assure data quality and to
make the maximum use of reported water loss datditidnal recommendations regarding data

quality control and the water loss reporting preca® presented in Chapter 16.
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10 COMPARATIVE ANALYSIS BY REGIONAL WATER PLANNING ARE A

Water loss results were compared across the 16maigvater planning areas in Texas (Figure
10-1). The distribution of reporting utilities arkde total corrected input volume is shown by
region in Figure 10-2. As discussed in the previchepter, wholesale water sales are included in
the corrected input volume multiple times, so tlogalt corrected input volume does not

necessarily reflect total retail water use.
Regional statistics and water loss performancecatdrs are presented in the following sections.

10.A Regional Statistics

Several additional regional average quantities loanderived from the reported data (Table

10-1). The ranges of the regional averages are:

= Master meter accuracy: 95.7 — 100.3 percent

= Customer meter accuracy: 94.1 — 99.5 percent

* Production water cost: $0.34 — $2.02 per thousatidrgs
» Retail water cost: $0.94 — $5.13 per thousand gsllo

= Service connections per mile of main: 14.6 — 89.6

= Reporting period: 346.7 — 383.5 days

10.B Regional Water Loss Performance Indicators

The average reported non-revenue water as a pageemf corrected input volume for each

region is shown in Figure 10-3. Regions | and Jehtne highest average non-revenue water
percentage (ranging from approximately 19 percerdis much as 27 percent). These regions
also had the highest reported average unbilledoaat#d water use, at 5.5 percent and 9.4
percent of corrected input volume, respectivelynpared to the statewide reported average of
2.6 percent. Utilities in Regions | and J shouldhsider steps to recover lost revenue from
unbilled authorized consumption. This will redu¢® thon-revenue water percentage in these

regions.

Analysis of Water Loss 10-1
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Figure 10-1: Regional Water Planning Areas in Texas*
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Figure 10-2: Distribution of Reporting Utilities by Regional Water Planning Area
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Table 10-1: Regional Average Quantities

. Retalil .
Production Service
Master Customer Water . .
. Water Cost Connections | Reporting
Region Meter Meter Cost : .
($/1,000 per Mile of Period
Accuracy | Accuracy ($/1,000 :
gallons) Main
gallons)
A 98.0% 95.4% $0.70 $1.89 40.2 362.8
B 98.4% 98.4% $1.70 $3.11 22.3 365.4
C 99.7% 97.8% $0.90 $2.60 51.2 366.0
D 99.0% 97.6% $1.51 $3.96 14.6 383.5
E 99.4% 99.5% $0.61 $2.52 73.9 346.7
F 99.1% 94.1% $2.02 $2.66 29.6 372.1
G 98.5% 97.0% $1.42 $2.85 19.5 363.0
H 98.4% 98.3% $0.80 $2.38 89.6 363.4
I 99.8% 98.2% $0.34 $2.68 19.2 363.5
J 97.9% 96.0% $0.91 $3.09 27.9 360.7
K 100.3% 96.1% $0.57 $2.89 38.8 360.0
L 99.6% 98.6% $1.20 $5.13 50.0 364.6
M 99.3% 96.1% $0.72 $1.81 38.2 364.2
N 95.7% 97.2% $1.62 $2.46 38.7 364.1
O 98.5% 97.0% $0.86 $1.64 49.0 380.4
P 98.3% 98.0% $0.36 $0.94 47.0 365.0
TOTAL 99.1% 97.7% $0.84 $2.72 43.5 365.2
Analysis of Water Loss 10-3
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Figure 10-3: Average Annual Non-Revenue Water by Rgon
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The average annual value of non-revenue water @emection is shown by region in Figure
10-4° On a per-connection basis, utilities in RegioneRort the lowest average value of non-
revenue water (approximately $14 per connectionygar), and utilities in Regions D and K
report the highest average value of non-revenuernatore than $50 per connection per year).
Reported values include real loss, apparent legsuabilled authorized consumption. However,
after accounting for the balancing adjustment,aberage value of non-revenue water in Regions
B, C, D, G, L, and N may be more than $80 per cotie per year. The total balancing
adjustment for Region A is negative, which caudes halancing adjustment assumption to

reduce the average value of non-revenue water.

Graphs showing other average water loss performardieators by region for all reporting
water utilities (after quality control) are presetitin Appendix D. These graphs present the
performance indicators with and without the balagcadjustment assumption discussed in
Chapter 6.A. The ranges of average real loss aexhge SLILI are on the low end of the ranges
of real loss and ILI reported by North Americanitiis (Table 7-1), while the range of average
apparent loss is similar to, or perhaps somewrestgr than, the range of apparent loss reported

by North American utilities.

Regions B, H, and M each have an average balaradpgtment (absolute value) that is more
than 10 percent of the corrected input volume (FEgD-1). With the balancing adjustment
assumption, this results in a relatively wide ramdeupper and lower bounds for water loss
performance indicators for these regions. This estggthat utilities in these regions should
refine their water accounting procedures to mopeigtely quantify water use in each category.

Three regions (A, F, and O) have average SLILI eglilnat range from 0.36 to 0.71 as calculated
from the reported data and range from 0.71 to Wiifi the balancing adjustment assumption
(Figure D-4). As discussed in Chapter 5.C, the rdtgzal minimum SLILI is 1. These
observations suggest that the larger utilffiés these regions may be underestimating real loss.
It is interesting to note that these regions amgigaous and are located in West Texas and the
Panhandle (Figure D-12). It is not known whetheréhs a common geographic or system factor

that would result in low levels of real loss in$keegions.

% Utilities having 5,000 connections or more ancdb8ore connections per mile of main.

Analysis of Water Loss 10-5
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Figure 10-4: Average Annual Value of Non-Revenue War per Connection by Region
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The average SLILI values for Regions | and K suggest the larger utiliti€s in these regions

might benefit from real loss control measures.
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Appendix 2-A

Correspondence of the East Texas Regional Water
Planning Group Chair to the

Texas Water Development Board

Following are three letters from Kelley Holcomb, Chair of the ETRWPG, to the
TWDB, regarding the 2011 Plan. The first letter, dated August 26, 2009, contains a
memorandum prepared by Freese and Nichols, Inc. presenting revised water demand
projections for steam-electric power generation in the ETRWPA for the 2011 Plan. The
second letter, dated December 18, 2009, contains approved population projections and
water demand changes for the ETRWPA for the current planning cycle. The third letter,
dated February 26, 2010, is a request by the ETRWPG to the TWDB for technical
assistance in conducting a socioeconomic analysis for the 20/ East Texas Regional

Water Plan.
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CFEAST TEXAS

Regionmal Water .‘!‘HHHHM t.mn

}uunu I WPG

Kelley Holcomb, Chair
1.0, Box 387

Lufkin, TX 75902
936-633-7543 (Phone)
936-632-2564 (Fax)

August 26, 2009

Mr, Kevin Ward

Executive Administrator

Texas Water Development Board
1700 North Congress

Austin, Texas 78711-3231

Re:  Steam-Electric Water Demand Projections
Current (2007-2011) Planning Cycle
East Texas Regional Water Planning Area

Dear Mr. Ward:

The purpose of this letter is to provide to the Texas Water Development Board with approved steam-electric water
demands for the current regional water planning cycle. Steam-electric water demand projections were discussed and
approved by the East Texas Regional Water Planning Group at its regular meeting on April 8, 2009,

In a memorandum prepared by Freese and Nichols (see Attachment A), water demand projections for steam-electric
power generation in Region | were evaluated. Two approaches were reviewed, including projections developed by
the Bureau of Economic Geology (BEG) and projections provided in the 2006 Regional Water Plan. In general,
BEG projections were considerably lower than those provided in the 2006 Water Plan. The BEG projections did not
include power plant projects that have been either postponed or canceled. In addition, neither the BEG nor 2006
Water Plan projections included new water demands in Angelina County where a 50 MW biomass power plant is
currently being developed.

The East Texas Regional Water Planning Group approved revised steam-electric power demand projections, as
recommended in the attached memorandum. The revised demands include steam-electric power demands developed
for the 2006 water plan, with the addition of new demands for Angelina County.

Thank you for your attention to this matter. Please call me if you have any questions,

Sincerely,
.‘ /_./
fo ™3
Kel olcomb .
Ch 2 riman, East Texas Region
[
Attachment

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

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

Memorandum: Review of Steam Electric Power Demands
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Fr and Nichol

MEMORANDUM

TO: East Texas Regional Water Planning Group; File, PLU09129
FROM: Simone Kiel
SUBJECT: Review of Steam Electric Power Demands

DATE: March 16, 2009 (Updated April 2, 2009)

The TWDB contracted with the Bureau of Economic Geology (BEG) to develop water demand
projections for power generation in Texas. This report provided a comprehensive review of
existing and planned power needs for Texas. Eight different demand scenarios were evaluated.
The demand methodology recommended by the TWDB for regional water planning is the BEG
Scenario 2L, which assumes low annual electric sales growth, high natural gas prices and carbon

capture technology for future facilities.

The TWDB has asked the regions to select the preferred demand projections for steam electric
power by choosing either the projections developed for the 2006 regional water plans or the
recommended BEG projections. The regions can choose either projection on a county-level
basis. Alternatively, if the region has data to support demands that are different from either of the
above projections, the region can submit the proposed projections to the TWDB for
consideration. To assist the region in this selection, this memorandum focuses on comparing the
BEG developed projections to the steam electric power projections in the 2006 East Texas

Region Water Plan.

Figure 1 shows the historical steam electric power demand, adopted demands for the 2006 East

Texas Regional Water Plan, and the recommended demands from the BEG study.
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Figure 1: East Texas Region Steam Electric Power Demand Comparison

180,000

160,000

140,000 ,
120,000

100,000 e i

80,000 N

Demand (Ac-Fthr)
n

60,000
40,000
20,000

0
1980 1990 2000 2010 2020 2030 2040 2050 2060 2070

Year
—&— TWDB Historical - M- 2006 Region | L - BEG Study

As shown on Figure 1, the BEG water demand estimates for steam electric power are lower than
those in the 2006 regional water plan. The BEG projections were developed through 2015 based
on existing and planned facilities (those reported to the PUC or obtained a permit). The drop in
demand in 2020 is associated with a higher percentage of power generation from new more
efficient facilities. By 2030, it is assumed that additional power will be needed across the state
and this demand will be met by additional facilities. The future power plants were located in the
same counties as existing facilities based on the percentage of generation by facility type. For the

East Texas Region, this results in low to moderate growth in water demands.

One of the considerations in the BEG report was the status of existing facilities. For the East
Texas Region, there are six existing facilities that are reported with a status of “delayed” or

“cancelled”. Future water demands for these facilities are not included in the BEG projections.
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The six facilities are:

FACILITY COUNTY STATUS

Sabine Power/ Port of Port Arthur Jefferson Delayed

Nacogdoches Power (2) Nacogdoches Cancelled

Amelia Energy Center Jefferson Cancelled (air permit expired)
Hartburg Power Newton Cancelled (air permit expired)
Palestine Project Power Anderson Cancelled

Martin Lake 4 Rusk Cancelled

Note: There were two proposed facilities in Nacogdoches County. One facility was cancelled.

All counties show a lower projected demand in the BEG report than reported in the 2006
regional water plan. For Cherokee and Orange Counties, the BEG projected demands are lower
than the TWDB reported historical water usage. Summaries of this comparison for years 2020

and 2060 are shown in Figures 2 and 3.

Figure 2: Steam Electric Power Demand Comparison by County for Year 2020
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Figure 3: Steam Electric Power Demand Comparison by County for Year 2060

60,000 — —— =
50,000
40,000

30,000

Water Demand (ac-ftiyr)

20,000

. __1_&__

Anderson Cherokee Jefferson Nacogdoches Newton Orange Rusk

| ORegion| mBEG

Since the 2006 East Texas Regional Water Plan was developed, a new power facility in Angelina
County is being developed. The Aspen Power Facility is 50 MW bioelectric plant. The facility is
located in Lufkin and intends to use on-site groundwater for cooling with back-up supplies from
the City of Lufkin. Total water usage is estimated at 1,000 acre-feet per year (based on usage
estimates provided by Aspen Pipeline on April 2, 2009). This facility was not included in either
the 2006 water plan or the BEG report. Water demands are expected to begin before 2010, and

stay relatively constant over the planning cycle.

Also, one of two proposed Nacogdoches Power Plants is moving forward. This facility is a 100
MW plant that will use wood/wood waste for fuel. The BEG report identifies a water demand
with this facility only in 2015. After 2015, there is no demand in Nacogdoches County. On a

decadal basis the BEG report shows no demands in Nacogdoches County.
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RECOMMENDATIONS

Based on this review and the uncertainty of the locations of new facilities, it is recommended
that the East Texas Region continue to use the steam electric power demands developed for the
2006 water plan, with the addition of new demands for Angelina County. The recommended

demands by county are shown on Table 1.

Table 1
Recommended Demands for 2011 East Texas Regional Water Plan

Demands (Acre-feet per Year)

County 2010 | 2020 2030 2040 2050 | 2060
Anderson | 0 11,306 13,218 15,549 18,390 21,853 |
Angelina 1,000 1,000 1,000 1,000 1,000 1,000
Cherokee 2,245 | 1,790 | 2,003 2462 | 2912 3,460
| Hardin | 0 0 0 0 0 0
Henderson 0 0 0 0 0 0
Houston 0] 0 0 0 0 0
Jasper 0 0 0 0 0 0
Jefferson 0] 13426 15,696 18464 | 21,838 | 25,951
Nacogdoches | 4,828 6,911 8,079 9,504 [ 11,241 13,358
| Newton 5924 14132 16,522 | 19,436 22,987 27,317
Orange 6,228 4,966 5805 6,829 8,077 9,598
L 5 s 5 = et =
Polk - of 0] 0 o] 0 0
Rusk 24,760 27,458 32,102 37,762 44,663 53,074
[Sabine | 0O 0 0 0 o[ 0
| San Augustine 0 0 0 0 0/ 0
0 0 0 0l 0 0

of o0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

Region | Total 44,985 80,989 94,515 [ 111,006 | 131,108 | 155,611
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¥ EAST TEXAS

Regional Water Planning Group
Region I WPG

¢
o

Kelley Holcomb, Chair
P.O. Box 387

Lufkin, TX 759023
936-633-7543 (Phone)
936-632-2564 (Fax)

December 18, 2009

Mr. Kevin Ward

Executive Administrator

Texas Water Development Board
1700 North Congress

Austin, Texas 78711-3231

Re: Population Projection and Water Demand Changes
Current (2011) Planning Cycle East Texas Regional Water Planning Area

Dear Mr. Ward:

The purpose of this letter is to provide approved population projections and water
demand changes to the Texas Water Development Board for the 2011 regional water
planning cycle for the East Texas Regional Water Planning Area, Region I. Population
projections and water demand changes were discussed and approved by the East Texas
Regional Water Planning Group (Planning Group) at regular meetings of the group on
October 14, 2009 and December 9, 2009, Tables 1 through 3, attached, contain the
approved changes for population projections and water demands.

Ag instructed by the Planning Group, an explanation of the manufacturing water demand
changes for Jefferson County is necessary. As seenin Table 3, the proposed
manufacturing demands for Jefferson County substantially exceed those of the 2006 Plan
beginning in 2020 and extending through the remainder of the planning period. The
increases are due, primarily, to new demands projected by the Lower Neches Valley
Authority (LNVA) for two liquid natural gas (LNG) facilities in development in Jefferson
County.

LNWVA is proposing to provide water to these facilities as a heat transfer fluid for
warming the LNG to a gaseous state for pipeline transport. LNV A estimates that
approximately 179,225 acre-feet per year of water will be necessary for each of the two
plants. The Golden Pass LNG facility is currently under construction and expected to
begin operation in 2010. The Golden Pass plant is expected to need this volume of water
annually by 2020, The second facility, Sempra LNG, is currently in development and
awaiting finalized commercial arrangements. LNVA estimates the Sempra plant will
need this annual volume by 2030,
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The projected manufacturing water demands for Jefferson County were unanimously
approved bv the Planning Group at its October 14, 2009 meeting, with the understanding
of the Planning Group that the demands would be met by LNVA’s current water rights.
At the December 9, 2009 meeting, this approval was clarified to note that the additional
demands requested by LNVA for these LNG facilities is understood to be within
LNVA’s currently unmodified, unamended water rights permits with all of the terms,
statutes, conditions and legal authority, as they read as of October 14, 2009.

IfI can be of any further service, please contact me at 936-633-7543.
Respectfully,
e

Kelley Holcomb
Chairman

Attachment

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

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

Tables of Population Projections and Water Demand Changes
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County/WUG 2030
|Angelina County
2006 RWP 21,111 22,526] 24,269] 26,466 29,479 33,473
County-Other Requested 2011 | 15,180 16,197] 17,451 19,031 21,197] 24,069
Difference -5931] -6,329] -6,818 -7435] -8282] -9404
2006 RWP *Not a WUG in 2006 RWP
Angelina WSC Requested 2011 3,537 3,774 4,066 4,434 4,939 5,608
Difference +3,537] +3774] +a,086| +4,43a] +4,939] +5,608
2006 RWP *Not a WUG in 2006 RWP
Redland WSC Requested 2011 2,394 2,555 2,752 3,001 3,343 3,796
Difference +2,394] +2,555] +2,752| +3,001] +3,343] +3,796
2006 RWP 91,399 104,853] 120,936] 140,497 165,783 197,878
Angelina County Total Requested 2011 | 91,399| 104,853 120,936 140,497 165,783 197,879
Difference 0 0 0 0 0 ol
Nacogdoches County
2006 RWP 21,463 23,669 25,755| 280s4] 32,380 36,944
County-Other Requested 2011 9,802| 10810 11,762 12,812] 14,788] 16,872
Difference -11,661] -12,859] -13,993] -15,242| -17,592] -20,072
2006 RWP *Not a WUG in 2006 RWP
D&M WSC Requested 2011 5,742 6,331 6,890 7,506 8,662 9,883
Difference +5,742] +6,331] +6,890] +7506 +8662] +9883
2006 RWP *Not a WUG in 2006 RWP
Melrose WSC Requested 2011 3,381 3,729 4,057 4,419 5,101 5,820
Difference +3,381] +3729] +4,057 +a419] +5,101] +5,820
2006 RWP *Not a WUG in 2006 RWP
Woden WSC Requested 2011 2,538 2,799 3,046 3,317 3,829 4,369
Difference +2,538] +2,799] +3,046] +3,317] +3,829] +4,369
2006 RWP 67,357| 75,914 84,183 92,628 108,753| 124,453
Nacogdoches County Total | Requested 2011 | 67,357| 75914 84,183 92,628 108,753 124,453]
Difference 0 0 0 0 0
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County/WUG
ﬂelina County
2006 RWP 2,530 2,624 2,746 2,905 3,203 3,637
County-Other Requested 2011 1,819 1,886 1,975 2,089 2,303 2,616
Difference -711 -738 -771 -816 -900 -1,021
2006 RWP *Nol a WUG in 2006 RWP
Angelina WSC Requested 2011 424 440 460 487 537 609
Difference + 424 + 440 + 460 + 487 + 537 + 609,
2006 RWP *Not a WUG in 2006 RWP
Redland WSC Requested 2011 287 298 311 329 363 412
Difference + 287 + 298 + 311 + 329 + 363 + 412
2006 RWP 13,650 15,224 17080 19,302 22,359| 26,315
Angelina County Total Requested 2011 13,650 15,224 17,080 19,302 22,359 26,315
Difference 0 0 0 0 0 0
Nacoi_;doches County
2006 RWP 2,452 2,625 2,770 2,954 3,373 3,849
County-Other Requested 2011 1,120 1,199 1,265 1,350 1,541 1,758
Difference -1,332 -1,426 -1,505 -1,604 -1,832 -2,091
2006 RWP *Not a WUG in 2006 RWP
D&M WSC Requested 2011 656 702 741 790 902 1,030
Difference + 656 + 702 +741 + 790 +902] +1,030
2006 RWP *Not a WUG in 2006 RWP
Melrose WSC Requested 2011 386 414 436 465 531 606
Difference + 386 +414 +436 + 465 + 531 + 606
2006 RWP *Not a WUG in 2006 RWP
Woden WSC Requested 2011 290 310 328 349 399 455
Difference + 290 + 310 + 328 +349 +399 + 455
2006 RWP 12,024 13,375 14,670 15,974 18,589 21,008]
Nacogdoches County Total Requested 2011 12,024 13,375 14,670 15,974 18,589 21,098
Difference 0 0 0 0 0 0
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County 2010 2020 2030 2040 2050 2060

2006 RWP 30,266 34,359 37,982 41,642 44,887 48,356

Angelina Requested 2011 14,750 23,500 25,980 28,490 30,720 33,100

Difference -15,516 -10,859 -12,002 -13,152 -14,167 -15,256

2006 RWP 237,954 | 267,434 | 292,871 | 318,669 341,559 | 365,636

lefferson Requested 2011 151,672 | 423,258 | 603,321 | 629,171 655034 | 680,914
Difference -86,282 | +155,824 | +310,450 | +310,502 | +313,475 | +315,278

2006 RWP 7,213 7,213 7,213 7,213 7,213| 7,213|
Hardin Reqguested 2011 3,502 3,502 3,502 3,502 3,502 3,502
Difference -3,711 -3,711 -3,711 -3,711 =5, 714 -3,711
2006 RWP 208,035 208,035 208,035 208,035 208,035 208,035
Jefferson Reguested 2011 140,000 140,000 140,000 140,000 140,000 140,000
Difference -68,035 -68,035 -68,035 -68,035 -68,035 -68,035
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County 2010 2020 2030 2040 2050 2060
2006 RWP 18 17 17 17 17 17
Angelina Requested 2011 2,018 4,017 17 17 17 17
Difference +2,000 +4,000 0 0 0 0
2006 RWP a3 97 99 101 103 105
Cherokee Requested 2011 593 1,587 99 101 103 105
Difference +500 +1,500 0 0 0 0
2006 RWP 215 213 212 211 210 209
Nacogdoches Requested 2011 2,715 7,213 212 211 210 209
Difference +2,500 +7,000 0 0 0 0
2006 RWP 0 0 0 0 0 0
Shelby Requested 2011 500 1,500 0 0 0 0
Difference +500 +1,500 0 0 0 0
2006 RWP 0 0 0 0 0 0
San Augustine | Requested 2011 1500 7000 0 0 0 0
Difference +1,500 +7,000 0 0 0 0

Appendix 2-A - 16 Chapter 2 Appendix A




2011 Water Plan
East Texas Region

¥ EAST TEXAS

Regional Water Planning Group
A= (-
Region I WPG

(e

Kelley Holcomb, Chair
P.O. Box 387
Lufkin, TX 759023
936-633-7543 (Phone)
936-632-2564 (Fax)
February 26, 2010

Mr. Kevin Ward

Executive Administrator

Texas Water Development Board
1700 North Congress

Austin, Texas 78711-3231

Re: Request for the Texas Water Development Board to Conduct a Socio-economic Analysis for the
East Texas Region (Region )

Dear Mr. Ward:

At the East Texas Regional Water Planning Group Meeting on February 17, 2010, we discussed and
approved a request for the Texas Water Development Board to provide technical assistance in
conducting a socio-economic analysis for the 2011 East Texas Regiono! Water Plan. The East Texas
Regional Water Planning Group requests that the analysis be conducted utilizing information specific
to the East Texas Region, and that the models correspond to the needs of the East Texas Regional
Planning Area.

Data will be available in the 2012 Regional Water Planning Data Web Interface (DB12) by
March 1, 2010.

Thank you for your attention to this matter. Please call me if you have any questions regarding our
request.

Sincerely,

e

Kelley Holcomb
Chairman, East Texas Regional Water Planning Group

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

Lila Fuller, Administrative Contact
P. O. Box 635030, Nacogdoches, TX 75963-5030
Phone: 936-559-2504 Fax: 936-559-2912
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Appendix 2-B

Population Estimates and Water Demand Proj ections

from the Data Web Interface

The following appendix includes a copy of the data from the TWDB Data Web
Interface. This appendix provides a summary of population estimates and water demand

projections for entitiesin the ETRWPA.
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2011 Water Plan

Region | Water User Group Population Projections .
East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
BRUSHY CREEK WSC ANDERSON NECHES 1,735 1,832 1,906 1,982 2,041 2,092
BRUSHY CREEK WSC ANDERSON TRINITY 1,420 1,500 1,560 1,622 1,671 1,713
CONSOLIDATED WSC ANDERSON NECHES 359 379 394 410 422 433
CONSOLIDATED WSC ANDERSON TRINITY 1,201 1,268 1,319 1,371 1,412 1,448
COUNTY-OTHER ANDERSON NECHES 3,860 4,077 4,240 4,409 4,542 4,655
COUNTY-OTHER ANDERSON TRINITY 22,484 23,744 24,694 25,682 26,452 27,113
ELKHART ANDERSON TRINITY 1,309 1,383 1,438 1,496 1,541 1,579
FOUR PINE WSC ANDERSON TRINITY 2,939 3,104 3,228 3,357 3,458 3,544
FRANKSTON ANDERSON NECHES 1,303 1,376 1,431 1,488 1,533 1,571
PALESTINE ANDERSON NECHES 9,975 10,534 10,956 11,394 11,736 12,029
PALESTINE ANDERSON TRINITY 8,990 9,494 9,874 10,269 10,577 10,841
WALSTON SPRINGS WSC ANDERSON NECHES 3,815 4,029 4,190 4,358 4,488 4,601
ANGELINA WSC ANGELINA NECHES 3,537 3,774 4,066 4,434 4,939 5,608
CENTRAL WCID OF ANGELINA COUNTY ANGELINA NECHES 6,564 6,886 7,283 7,783 8,470 9,380
COUNTY-OTHER ANGELINA NECHES 15,180 16,197 17,451 19,031 21,197 24,069
DIBOLL ANGELINA NECHES 6,449 7,654 9,137 11,007 13,574 16,976
FOUR WAY WSC ANGELINA NECHES 4,503 6,388 8,708 11,634 15,649 20,970
HUDSON ANGELINA NECHES 5,021 6,535 8,398 10,747 13,971 18,243
HUDSON WSC ANGELINA NECHES 7,579 9,268 11,346 13,967 17,564 22,331
HUNTINGTON ANGELINA NECHES 2,306 2,598 2,958 3,412 4,035 4,861
LUFKIN ANGELINA NECHES 37,219 42,351 48,190 54,834 62,394 70,997
REDLAND WSC ANGELINA NECHES 2,394 2,555 2,752 3,001 3,343 3,796
ZAVALLA ANGELINA NECHES 647 647 647 647 647 647
ALTO CHEROKEE NECHES 1,290 1,404 1,502 1,592 1,681 1,786
ALTO RURAL WSC CHEROKEE NECHES 4,806 5,156 5,456 5,732 6,006 6,329
BULLARD CHEROKEE NECHES 54 55 56 57 58 59
COUNTY-OTHER CHEROKEE NECHES 6,288 5,555 4,406 2,811 2,110 1,690
CRAFT-TURNEY WSC CHEROKEE NECHES 5,672 7,032 8,719 10,810 12,000 13,000
JACKSONVILLE CHEROKEE NECHES 14,543 15,316 15,978 16,587 17,191 17,904
NEW SUMMERFIELD CHEROKEE NECHES 1,290 1,624 1,910 2,173 2,434 2,742
NORTH CHEROKEE WSC CHEROKEE NECHES 4,116 4,834 5,449 6,015 6,576 7,238
RUSK CHEROKEE NECHES 5,525 6,029 6,461 6,858 7,252 7,717
RUSK RURAL WSC CHEROKEE NECHES 3,166 3,391 3,584 3,761 3,937 4,145
SOUTHERN UTILITIES COMPANY CHEROKEE NECHES 2,525 2,799 3,034 3,250 3,464 3,717
TROUP CHEROKEE NECHES 44 49 53 57 61 66
WELLS CHEROKEE NECHES 774 780 785 789 793 798
COUNTY-OTHER HARDIN NECHES 12,692 13,766 14,254 14,760 15,283 15,825
COUNTY-OTHER HARDIN TRINITY 132 143 148 153 158 164
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Region | Water User Group Population Projections

2011 Water Plan

East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
KOUNTZE HARDIN NECHES 2,398 2,601 2,693 2,788 2,887 2,990
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE CO|HARDIN TRINITY 100 108 112 116 120 124
LUMBERTON HARDIN NECHES 9,899 10,736 11,117 11,511 11,919 12,342
LUMBERTON MUD HARDIN NECHES 8,241 8,939 9,256 9,584 9,923 10,275
NORTH HARDIN WSC HARDIN NECHES 7,370 7,993 8,276 8,570 8,874 9,188
SILSBEE HARDIN NECHES 7,248 7,861 8,140 8,429 8,728 9,037
SOUR LAKE HARDIN NECHES 1,890 2,050 2,123 2,198 2,276 2,356
WEST HARDIN WSC HARDIN NECHES 4,534 4,918 5,092 5,272 5,459 5,653
ATHENS HENDERSON NECHES 380 536 690 848 1,040 1,283
BERRYVILLE HENDERSON NECHES 977 1,071 1,164 1,259 1,375 1,521
BETHEL-ASH WSC HENDERSON NECHES 3,096 3,860 4,614 5,387 6,330 7,521
BROWNSBORO HENDERSON NECHES 949 1,115 1,279 1,447 1,652 1,910
BRUSHY CREEK WSC HENDERSON NECHES 837 951 1,063 1,178 1,318 1,495
CHANDLER HENDERSON NECHES 2,385 2,695 3,001 3,314 3,696 4,179
COUNTY-OTHER HENDERSON NECHES 14,004 14,971 15,923 16,904 18,097 19,604
MURCHISON HENDERSON NECHES 642 696 749 804 871 955
RP M WSC HENDERSON NECHES 495 552 608 665 735 823
CONSOLIDATED WSC HOUSTON NECHES 3,751 3,847 4,001 4,161 4,327 4,500
CONSOLIDATED WSC HOUSTON TRINITY 9,640 9,885 10,280 10,691 11,119 11,564
COUNTY-OTHER HOUSTON NECHES 197 202 210 219 228 237
COUNTY-OTHER HOUSTON TRINITY 856 878 913 950 988 1,027
CROCKETT HOUSTON TRINITY 7,376 7,563 7,866 8,180 8,507 8,848
GRAPELAND HOUSTON NECHES 567 581 605 629 654 680
GRAPELAND HOUSTON TRINITY 932 955 994 1,033 1,075 1,118
LOVELADY HOUSTON TRINITY 628 644 670 696 724 753
COUNTY-OTHER JASPER NECHES 14,492 15,379 15,902 16,035 16,035 16,035
COUNTY-OTHER JASPER SABINE 7,752 8,245 8,537 8,612 8,612 8,612
JASPER JASPER NECHES 8,315 8,883 9,218 9,303 9,303 9,303
JASPER COUNTY WCID #1 JASPER SABINE 4,319 4,595 4,757 4,799 4,799 4,799
KIRBYVILLE JASPER SABINE 2,251 2,395 2,480 2,501 2,501 2,501
MAURICEVILLE SUD JASPER SABINE 1,316 1,400 1,450 1,462 1,462 1,462
BEAUMONT JEFFERSON NECHES 41,490 41,490 41,490 41,490 41,490( 41,490
BEAUMONT JEFFERSON NECHES-TRINITY 72,376 72,376 72,376 72,376 72,376 72,376
BEVIL OAKS JEFFERSON NECHES 1,346 1,346 1,346 1,346 1,346 1,346
CHINA JEFFERSON NECHES-TRINITY 1,096 1,072 1,051 1,035 1,018 987
COUNTY-OTHER JEFFERSON NECHES 148 197 239 273 308 373
COUNTY-OTHER JEFFERSON NECHES-TRINITY 21,101 28,068 34,349 39,191 44,073 53,302
GROVES JEFFERSON NECHES 217 217 217 217 217 217
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Region | Water User Group Population Projections

2011 Water Plan

East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
GROVES JEFFERSON NECHES-TRINITY 15,516 15,516 15,516 15,516 15,516 15,516
JEFFERSON COUNTY WCID #10 JEFFERSON NECHES 1,871 2,103 2,312 2,473 2,636 2,944
JEFFERSON COUNTY WCID #10 JEFFERSON NECHES-TRINITY 3,052 3,431 3,773 4,036 4,301 4,803
MEEKER MUD JEFFERSON NECHES 531 643 744 822 900 1,048
MEEKER MUD JEFFERSON NECHES-TRINITY 2,791 3,379 3,909 4,317 4,729 5,508
NEDERLAND JEFFERSON NECHES 698 733 765 789 814 860
NEDERLAND JEFFERSON NECHES-TRINITY 17,354 18,225 19,010 19,615 20,225 21,378
NOME JEFFERSON NECHES 390 425 457 481 506 552
NOME JEFFERSON NECHES-TRINITY 159 173 186 196 206 225
PORT ARTHUR JEFFERSON NECHES 350 350 350 350 350 350
PORT ARTHUR JEFFERSON NECHES-TRINITY 57,405 57,405 57,405 57,405 57,405 57,405
PORT NECHES JEFFERSON NECHES 7,119 7,379 7,614 7,795 7,977 8,322
PORT NECHES JEFFERSON NECHES-TRINITY 6,837 7,087 7,312 7,486 7,661 7,992
WEST JEFFERSON COUNTY MWD JEFFERSON NECHES-TRINITY 7,853 9,071 10,169 11,016 11,870 13,484
APPLEBY WSC NACOGDOCHES [NECHES 4,341 5,481 6,560 7,749 9,985 12,345
COUNTY-OTHER NACOGDOCHES [NECHES 9,802 10,810 11,762 12,812 14,788 16,872
CUSHING NACOGDOCHES [NECHES 683 730 774 823 915 1,012
D&M WSC NACOGDOCHES [NECHES 5,742 6,331 6,890 7,506 8,662 9,883
GARRISON NACOGDOCHES [NECHES 844 844 844 844 844 844
LILLY GROVE SUD NACOGDOCHES [NECHES 3,229 4,172 5,064 6,047 7,896 9,847
MELROSE WSC NACOGDOCHES [NECHES 3,381 3,729 4,057 4,419 5,101 5,820
NACOGDOCHES NACOGDOCHES [NECHES 33,044 36,501 39,946 43,074 49,198 54,345
SWIFT WSC NACOGDOCHES [NECHES 3,753 4,517 5,240 6,037 7,535 9,116
WODEN WSC NACOGDOCHES [NECHES 2,538 2,799 3,046 3,317 3,829 4,369
COUNTY-OTHER NEWTON SABINE 9,967 10,417 10,476 10,790 11,114 11,447
MAURICEVILLE SUD NEWTON SABINE 485 507 510 525 541 557
NEWTON NEWTON SABINE 2,612 2,730 2,745 2,827 2,912 3,000
SOUTH NEWTON WSC NEWTON SABINE 2,944 3,077 3,094 3,187 3,282 3,381
BRIDGE CITY ORANGE NECHES 1,299 1,357 1,381 1,391 1,412 1,427
BRIDGE CITY ORANGE NECHES-TRINITY 1,220 1,275 1,297 1,307 1,327 1,341
BRIDGE CITY ORANGE SABINE 6,745 7,049 7,173 7,226 7,336 7,416
COUNTY-OTHER ORANGE NECHES 14,800 14,998 15,079 15,113 15,185 15,237
COUNTY-OTHER ORANGE NECHES-TRINITY 6 6 6 6 6 6
COUNTY-OTHER ORANGE SABINE 17,757 17,994 18,092 18,133 18,220 18,284
MAURICEVILLE SUD ORANGE SABINE 9,467 11,866 12,848 13,265 14,137 14,769
ORANGE ORANGE SABINE 18,643 18,643 18,643 18,643 18,643 18,643
PINE FOREST ORANGE NECHES 632 632 632 632 632 632
PINEHURST ORANGE SABINE 2,274 2,274 2,274 2,274 2,274 2,274
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2011 Water Plan

East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
ROSE CITY ORANGE NECHES 519 519 519 519 519 519
SOUTH NEWTON WSC ORANGE SABINE 1,108 1,299 1,377 1,410 1,479 1,529
VIDOR ORANGE NECHES 9,538 9,801 9,909 9,955 10,050 10,119
VIDOR ORANGE SABINE 2,384 2,450 2,477 2,488 2,512 2,529
WEST ORANGE ORANGE SABINE 4,111 4,111 4,111 4,111 4,111 4,111
BECKVILLE PANOLA SABINE 790 806 820 831 840 846
CARTHAGE PANOLA SABINE 7,000 7,146 7,263 7,362 7,444 7,497
COUNTY-OTHER PANOLA CYPRESS 46 47 48 49 49 49
COUNTY-OTHER PANOLA SABINE 15,113 15,429 15,680 15,895 16,072 16,186
GILL WSC PANOLA SABINE 728 743 755 766 774 780
TATUM PANOLA SABINE 226 231 234 238 240 242
CORRIGAN POLK NECHES 2,232 2,720 3,132 3,409 3,580 3,759
COUNTY-OTHER POLK NECHES 8,190 9,981 11,490 12,508 13,132 13,789
COUNTY-OTHER RUSK NECHES 12,861 13,700 14,177 14,415 15,076 16,702
COUNTY-OTHER RUSK SABINE 15,069 16,054 16,612 16,892 17,665 19,569
EASTON RUSK SABINE 61 83 96 102 120 163
ELDERVILLE WSC RUSK SABINE 2,518 2,741 2,868 2,931 3,107 3,539
HENDERSON RUSK NECHES 10,167 10,239 10,280 10,300 10,357 10,497
HENDERSON RUSK SABINE 1,191 1,199 1,204 1,206 1,213 1,229
KILGORE RUSK SABINE 2,580 2,580 2,580 2,580 2,580 2,580
MOUNT ENTERPRISE RUSK NECHES 540 554 562 566 577 605
NEW LONDON RUSK NECHES 535 554 565 570 585 622
NEW LONDON RUSK SABINE 491 509 519 524 538 572
OVERTON RUSK NECHES 252 267 275 279 291 320
OVERTON RUSK SABINE 2,111 2,236 2,307 2,342 2,441 2,683
SOUTHERN UTILITIES COMPANY RUSK NECHES 426 451 465 472 492 541
TATUM RUSK SABINE 960 960 960 960 960 960
WEST GREGG WSC RUSK SABINE 112 114 115 116 118 123
COUNTY-OTHER SABINE NECHES 1,498 1,559 1,606 1,654 1,704 1,755
COUNTY-OTHER SABINE SABINE 377 393 404 416 429 442
G-M WSC SABINE SABINE 7,157 7,451 7,675 7,905 8,142 8,386
HEMPHILL SABINE SABINE 1,192 1,241 1,278 1,316 1,356 1,396
PINELAND SABINE NECHES 1,056 1,099 1,132 1,166 1,201 1,237
COUNTY-OTHER SAN AUGUSTINE |NECHES 6,160 6,284 6,445 6,638 6,838 6,974
COUNTY-OTHER SAN AUGUSTINE |SABINE 43 44 45 a7 48 49
G-M WSC SAN AUGUSTINE |SABINE 824 841 862 888 915 933
SAN AUGUSTINE SAN AUGUSTINE |NECHES 2,688 2,742 2,812 2,897 2,984 3,043
CENTER SHELBY SABINE 5,974 6,363 6,668 6,896 7,092 7,306
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Region | Water User Group Population Projections .
East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
COUNTY-OTHER SHELBY NECHES 2,639 2,825 2,971 3,080 3,174 3,277
COUNTY-OTHER SHELBY SABINE 14,778 15,822 16,643 17,253 17,779 18,355
JOAQUIN SHELBY SABINE 974 1,038 1,088 1,126 1,158 1,193
TENAHA SHELBY SABINE 1,046 1,046 1,046 1,046 1,046 1,046
TIMPSON SHELBY NECHES 15 15 15 15 15 15
TIMPSON SHELBY SABINE 1,105 1,139 1,166 1,186 1,203 1,222
ARP SMITH NECHES 965 1,013 1,061 1,109 1,189 1,295
BULLARD SMITH NECHES 1,284 1,424 1,563 1,702 1,936 2,245
COMMUNITY WATER COMPANY SMITH NECHES 1,340 1,557 1,773 1,989 2,352 2,832
COUNTY-OTHER SMITH NECHES 4,253 3,807 3,409 3,052 2,732 2,446
CRYSTAL SYSTEMS INC SMITH NECHES 321 355 389 423 480 555
DEAN WSC SMITH NECHES 5,111 5,710 6,307 6,903 7,904 9,229
JACKSON WSC SMITH NECHES 3,832 4,650 5,535 6,420 7,000 7,550
LINDALE SMITH NECHES 673 673 673 673 673 673
LINDALE RURAL WSC SMITH NECHES 2,714 3,064 3,413 3,761 4,346 5,119
NEW CHAPEL HILL SMITH NECHES 635 697 758 819 922 1,058
NOONDAY SMITH NECHES 550 576 602 628 672 730
OVERTON SMITH NECHES 61 64 67 70 75 81
RP M WSC SMITH NECHES 228 249 269 289 323 368
SOUTHERN UTILITIES COMPANY SMITH NECHES 36,295 38,496 40,620| 42,736 47,202 53,328
TROUP SMITH NECHES 2,113 2,266 2,418 2,570 2,825 3,163
TYLER SMITH NECHES 88,332 92,372 96,399 100,415| 107,168 116,102
WHITEHOUSE SMITH NECHES 6,305 7,022 7,736 8,449 9,647 11,232
COUNTY-OTHER TRINITY NECHES 3,186 3,435 3,518 3,660 3,817 3,960
GROVETON TRINITY NECHES 604 652 668 660 633 610
COLMESNEIL TYLER NECHES 756 872 946 974 974 974
COUNTY-OTHER TYLER NECHES 13,363 15,398 16,707 17,209 17,209 17,209
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COJTYLER NECHES 104 120 130 134 134 134
TYLER COUNTY WSC TYLER NECHES 7,658 8,824 9,574 9,862 9,862 9,862
WOODVILLE TYLER NECHES 2,863 3,299 3,580 3,687 3,687 3,687
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(Ac-ft per Year) East Texas Region
WUG Name County Basin 2010 2020 2030 2040 2050 2060
BRUSHY CREEK WSC ANDERSON NECHES 150 152 154 153 155 159
BRUSHY CREEK WSC ANDERSON TRINITY 122 124 126 125 127 130
CONSOLIDATED WSC ANDERSON NECHES 29 30 30 29 30 31
CONSOLIDATED WSC ANDERSON TRINITY 98 99 99 98 100 102
COUNTY-OTHER ANDERSON NECHES 800 831 850 869 890 912
COUNTY-OTHER ANDERSON TRINITY 4,659 4,841 4,951 5,063 5,185 5,315
ELKHART ANDERSON TRINITY 177 183 185 188 192 196
FOUR PINE WSC ANDERSON TRINITY 283 292 296 301 306 314
FRANKSTON ANDERSON NECHES 524 547 564 582 598 612
IRRIGATION ANDERSON NECHES 14 14 14 14 14 14
IRRIGATION ANDERSON TRINITY 198 198 198 198 198 198
LIVESTOCK ANDERSON NECHES 803 803 803 803 803 803
LIVESTOCK ANDERSON TRINITY 905 905 905 905 905 905
MINING ANDERSON NECHES 462 502 525 548 570 592
MINING ANDERSON TRINITY 51 55 58 60 63 65
PALESTINE ANDERSON NECHES 1,955 2,018 2,062 2,106 2,156 2,210
PALESTINE ANDERSON TRINITY 1,762 1,819 1,858 1,898 1,943 1,992
STEAM ELECTRIC POWER ANDERSON NECHES 0 11,306 13,218 15,549 18,390 21,853
WALSTON SPRINGS WSC ANDERSON NECHES 427 438 441 444 452 464
ANGELINA WSC ANGELINA NECHES 424 440 460 487 537 609
CENTRAL WCID OF ANGELINA COUNTY ANGELINA NECHES 676 686 702 724 778 862
COUNTY-OTHER ANGELINA NECHES 1,819 1,886 1,975 2,089 2,303 2,616
DIBOLL ANGELINA NECHES 968 1,123 1,310 1,554 1,901 2,377
FOUR WAY WSC ANGELINA NECHES 368 501 673 886 1,192 1,597
HUDSON ANGELINA NECHES 579 732 931 1,168 1,518 1,982
HUDSON WSC ANGELINA NECHES 654 768 902 1,095 1,358 1,726
HUNTINGTON ANGELINA NECHES 243 262 288 325 380 457
IRRIGATION ANGELINA NECHES 30 30 30 30 30 30
LIVESTOCK ANGELINA NECHES 598 620 647 677 712 749
LUFKIN ANGELINA NECHES 7,546 8,444 9,446 10,565 11,951 13,599
MANUFACTURING ANGELINA NECHES 14,750 23,500 25,980 28,490 30,720 33,100
MINING ANGELINA NECHES 2,018 4,017 17 17 17 17
REDLAND WSC ANGELINA NECHES 287 298 311 329 363 412
STEAM ELECTRIC POWER ANGELINA NECHES 1,000 1,000 1,000 1,000 1,000 1,000
ZAVALLA ANGELINA NECHES 86 84 82 80 78 78
ALTO CHEROKEE NECHES 233 248 261 273 286 304
ALTO RURAL WSC CHEROKEE NECHES 393 404 409 411 424 447
BULLARD CHEROKEE NECHES 13 13 13 13 13 14
COUNTY-OTHER CHEROKEE NECHES 902 790 617 378 272 218
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Region | Water User Group Demand

(Ac-ft per Year)

2011 Water Plan
East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
CRAFT-TURNEY WSC CHEROKEE NECHES 515 614 742 908 995 1,078
IRRIGATION CHEROKEE NECHES 321 321 321 321 321 321
JACKSONVILLE CHEROKEE NECHES 3,502 3,637 3,741 3,827 3,948 4,111
LIVESTOCK CHEROKEE NECHES 1,765 1,765 1,765 1,765 1,765 1,765
MANUFACTURING CHEROKEE NECHES 718 784 839 891 934 1,007
MINING CHEROKEE NECHES 593 1,597 99 101 103 105
NEW SUMMERFIELD CHEROKEE NECHES 208 258 302 338 379 427
NORTH CHEROKEE WSC CHEROKEE NECHES 387 439 482 519 560 616
RUSK CHEROKEE NECHES 1,194 1,283 1,353 1,421 1,495 1,591
RUSK RURAL WSC CHEROKEE NECHES 358 372 381 388 401 423
SOUTHERN UTILITIES COMPANY CHEROKEE NECHES 421 458 486 513 543 583
STEAM ELECTRIC POWER CHEROKEE NECHES 2,245 1,790 2,093 2,462 2,912 3,460
TROUP CHEROKEE NECHES 6 6 7 7 8 8
WELLS CHEROKEE NECHES 122 121 119 117 115 116
COUNTY-OTHER HARDIN NECHES 1,834 1,943 1,964 1,984 2,037 2,109
COUNTY-OTHER HARDIN TRINITY 19 20 20 21 21 22
IRRIGATION HARDIN NECHES 3,502 3,502 3,502 3,502 3,502 3,502
KOUNTZE HARDIN NECHES 306 323 326 328 336 348
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE CQQHARDIN TRINITY 6 7 7 7 7 7
LIVESTOCK HARDIN NECHES 154 154 154 154 154 154
LIVESTOCK HARDIN TRINITY 2 2 2 2 2 2
LUMBERTON HARDIN NECHES 1,430 1,515 1,544 1,573 1,615 1,673
LUMBERTON MUD HARDIN NECHES 1,929 2,073 2,125 2,179 2,245 2,325
MANUFACTURING HARDIN NECHES 146 165 182 200 216 233
MINING HARDIN NECHES 7,800 8,648 9,219 9,788 10,361 10,798
NORTH HARDIN WSC HARDIN NECHES 685 716 714 720 736 762
SILSBEE HARDIN NECHES 1,072 1,136 1,149 1,161 1,193 1,235
SOUR LAKE HARDIN NECHES 176 184 183 182 186 193
WEST HARDIN WSC HARDIN NECHES 315 325 325 325 330 342
ATHENS HENDERSON NECHES 77 107 136 163 199 246
BERRYVILLE HENDERSON NECHES 126 134 142 149 162 179
BETHEL-ASH WSC HENDERSON NECHES 250 303 351 404 468 556
BROWNSBORO HENDERSON NECHES 158 182 206 232 263 304
BRUSHY CREEK WSC HENDERSON NECHES 72 79 86 91 100 114
CHANDLER HENDERSON NECHES 409 453 494 538 596 674
COUNTY-OTHER HENDERSON NECHES 2,761 2,901 3,032 3,162 3,365 3,645
IRRIGATION HENDERSON NECHES 10 10 10 10 10 10
LIVESTOCK HENDERSON NECHES 2,594 2,594 2,594 2,594 2,594 2,594
MANUFACTURING HENDERSON NECHES 12 14 16 18 20 22
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Region | Water User Group Demand
(Ac-ft per Year)

2011 Water Plan
East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
MINING HENDERSON NECHES 14 14 14 14 14 14
MURCHISON HENDERSON NECHES 139 148 157 166 179 196
RP M WSC HENDERSON NECHES 69 75 80 86 95 106
CONSOLIDATED WSC HOUSTON NECHES 307 302 300 298 305 318
CONSOLIDATED WSC HOUSTON TRINITY 788 775 772 766 785 816
COUNTY-OTHER HOUSTON NECHES 33 33 34 35 36 37
COUNTY-OTHER HOUSTON TRINITY 145 146 148 151 156 162
CROCKETT HOUSTON TRINITY 1,438 1,449 1,480 1,512 1,553 1,615
GRAPELAND HOUSTON NECHES 100 100 102 104 107 111
GRAPELAND HOUSTON TRINITY 164 165 168 171 176 183
IRRIGATION HOUSTON NECHES 879 971 1,073 1,185 1,309 1,446
IRRIGATION HOUSTON TRINITY 1,860 2,053 2,270 2,506 2,768 3,057
LIVESTOCK HOUSTON NECHES 698 756 820 888 962 1,042
LIVESTOCK HOUSTON TRINITY 1,417 1,535 1,663 1,802 1,953 2,116
LOVELADY HOUSTON TRINITY 75 75 76 76 78 81
MANUFACTURING HOUSTON NECHES 7 8 9 10 10 11
MANUFACTURING HOUSTON TRINITY 162 182 200 217 233 252
MINING HOUSTON NECHES 62 61 60 59 58 58
MINING HOUSTON TRINITY 101 99 98 97 96 95
COUNTY-OTHER JASPER NECHES 1,834 1,895 1,906 1,868 1,850 1,850
COUNTY-OTHER JASPER SABINE 981 1,016 1,023 1,003 994 994
JASPER JASPER NECHES 1,602 1,682 1,714 1,699 1,688 1,688
JASPER COUNTY WCID #1 JASPER SABINE 324 329 325 312 306 306
KIRBYVILLE JASPER SABINE 474 494 506 501 499 499
LIVESTOCK JASPER NECHES 197 197 197 197 197 197
LIVESTOCK JASPER SABINE 120 120 120 120 120 120
MANUFACTURING JASPER NECHES 64,231 67,611 70,123 72,318 73,965 74,028
MANUFACTURING JASPER SABINE 36 38 39 41 41 41
MAURICEVILLE SUD JASPER SABINE 100 104 104 103 103 103
MINING JASPER NECHES 2 2 2 2 2 2
MINING JASPER SABINE 2 2 2 2 2 2
BEAUMONT JEFFERSON NECHES 9,853 9,713 9,574 9,434 9,341 9,341
BEAUMONT JEFFERSON NECHES-TRINITY 17,187 16,944 16,701 16,458 16,295 16,295
BEVIL OAKS JEFFERSON NECHES 137 133 128 124 121 121
CHINA JEFFERSON NECHES-TRINITY 165 157 151 145 140 136
COUNTY-OTHER JEFFERSON NECHES 13 17 20 23 26 31
COUNTY-OTHER JEFFERSON NECHES-TRINITY 1,867 2,421 2,886 3,249 3,653 4,418
GROVES JEFFERSON NECHES 44 43 43 42 41 41
GROVES JEFFERSON NECHES-TRINITY 3,146 3,094 3,042 2,989 2,955 2,955
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Region | Water User Group Demand

(Ac-ft per Year)

2011 Water Plan
East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
IRRIGATION JEFFERSON NECHES 7,839 7,839 7,839 7,839 7,839 7,839
IRRIGATION JEFFERSON NECHES-TRINITY 132,161 132,161 132,161 132,161 132,161 132,161
JEFFERSON COUNTY WCID #10 JEFFERSON NECHES 243 266 285 299 316 353
JEFFERSON COUNTY WCID #10 JEFFERSON NECHES-TRINITY 397 434 465 488 516 576
LIVESTOCK JEFFERSON NECHES 105 105 105 105 105 105
LIVESTOCK JEFFERSON NECHES-TRINITY 702 702 702 702 702 702
MANUFACTURING JEFFERSON NECHES 38,760 108,166 154,182 160,816 167,397 174,011
MANUFACTURING JEFFERSON NECHES-TRINITY 112,912 315,092 449,139 468,355 487,637 506,903
MEEKER MUD JEFFERSON NECHES 52 61 68 74 80 93
MEEKER MUD JEFFERSON NECHES-TRINITY 272 318 355 387 418 487
MINING JEFFERSON NECHES 67 69 71 72 74 75
MINING JEFFERSON NECHES-TRINITY 256 265 270 276 281 285
NEDERLAND JEFFERSON NECHES 159 165 170 172 177 187
NEDERLAND JEFFERSON NECHES-TRINITY 3,966 4,103 4,217 4,284 4,396 4,647
NOME JEFFERSON NECHES 90 97 102 107 112 122
NOME JEFFERSON NECHES-TRINITY 37 39 42 43 45 50
PORT ARTHUR JEFFERSON NECHES 59 58 56 55 54 54
PORT ARTHUR JEFFERSON NECHES-TRINITY 9,645 9,452 9,259 9,067 8,939 8,939
PORT NECHES JEFFERSON NECHES 909 909 913 908 920 960
PORT NECHES JEFFERSON NECHES-TRINITY 873 873 876 872 884 922
STEAM ELECTRIC POWER JEFFERSON NECHES 0 13,426 15,696 18,464 21,838 25,951
WEST JEFFERSON COUNTY MWD JEFFERSON NECHES-TRINITY 1,029 1,148 1,264 1,345 1,436 1,631
APPLEBY WSC NACOGDOCHES |NECHES 763 945 1,117 1,311 1,678 2,074
COUNTY-OTHER NACOGDOCHES |NECHES 1,120 1,199 1,265 1,350 1,541 1,758
CUSHING NACOGDOCHES |NECHES 129 135 140 147 162 179
D&M WSC NACOGDOCHES |NECHES 656 702 741 790 902 1,030
GARRISON NACOGDOCHES |NECHES 149 147 144 141 139 139
IRRIGATION NACOGDOCHES |NECHES 302 302 302 302 302 302
LILLY GROVE SUD NACOGDOCHES |NECHES 423 533 641 752 982 1,224
LIVESTOCK NACOGDOCHES |NECHES 1,719 1,954 2,227 2,544 2,911 3,332
MANUFACTURING NACOGDOCHES |NECHES 2,288 2,553 2,786 3,016 3,214 3,468
MELROSE WSC NACOGDOCHES |NECHES 386 414 436 465 531 606
MINING NACOGDOCHES |NECHES 2,715 7,213 212 211 210 209
NACOGDOCHES NACOGDOCHES |NECHES 7,625 8,423 9,218 9,939 11,352 12,540
STEAM ELECTRIC POWER NACOGDOCHES |NECHES 4,828 6,911 8,079 9,504 11,241 13,358
SWIFT WSC NACOGDOCHES |NECHES 483 567 640 730 903 1,093
WODEN WSC NACOGDOCHES |NECHES 290 310 328 349 399 455
COUNTY-OTHER NEWTON SABINE 1,128 1,132 1,103 1,100 1,120 1,154
IRRIGATION NEWTON SABINE 367 367 367 367 367 367
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Region | Water User Group Demand

(Ac-ft per Year)

2011 Water Plan
East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
LIVESTOCK NEWTON SABINE 110 110 110 110 110 110
MANUFACTURING NEWTON SABINE 678 793 899 1,006 1,103 1,196
MAURICEVILLE SUD NEWTON SABINE 37 37 37 37 38 39
MINING NEWTON NECHES 6 6 6 6 6 6
MINING NEWTON SABINE 26 26 26 26 26 26
NEWTON NEWTON SABINE 480 495 489 497 509 524
SOUTH NEWTON WSC NEWTON SABINE 257 259 253 253 257 265
STEAM ELECTRIC POWER NEWTON SABINE 5,924 14,132 16,522 19,436 22,987 27,317
BRIDGE CITY ORANGE NECHES 135 137 135 131 131 133
BRIDGE CITY ORANGE NECHES-TRINITY 127 129 126 123 123 125
BRIDGE CITY ORANGE SABINE 703 711 699 680 682 689
COUNTY-OTHER ORANGE NECHES 2,072 2,033 1,993 1,947 1,939 1,946
COUNTY-OTHER ORANGE NECHES-TRINITY 1 1 1 1 1 1
COUNTY-OTHER ORANGE SABINE 2,486 2,439 2,391 2,336 2,327 2,335
IRRIGATION ORANGE NECHES 2,032 2,032 2,032 2,032 2,032 2,032
IRRIGATION ORANGE SABINE 477 477 477 477 477 477
LIVESTOCK ORANGE NECHES 92 92 92 92 92 92
LIVESTOCK ORANGE SABINE 118 118 118 118 118 118
MANUFACTURING ORANGE NECHES 1,242 1,389 1,518 1,647 1,761 1,889
MANUFACTURING ORANGE SABINE 56,382 63,072 68,921 74,752 79,929 85,752
MAURICEVILLE SUD ORANGE SABINE 721 877 921 936 998 1,042
MINING ORANGE NECHES 7 8 8 8 8 8
MINING ORANGE SABINE 1 1 1 1 1 1
ORANGE ORANGE SABINE 3,801 3,738 3,675 3,613 3,571 3,571
PINE FOREST ORANGE NECHES 73 71 69 67 65 65
PINEHURST ORANGE SABINE 336 329 321 313 308 308
ROSE CITY ORANGE NECHES 84 83 81 79 78 78
SOUTH NEWTON WSC ORANGE SABINE 97 109 113 112 116 120
STEAM ELECTRIC POWER ORANGE NECHES 6,228 4,966 5,805 6,829 8,077 9,598
VIDOR ORANGE NECHES 1,303 1,295 1,276 1,249 1,250 1,258
VIDOR ORANGE SABINE 326 324 319 312 312 314
WEST ORANGE ORANGE SABINE 530 516 502 488 479 479
BECKVILLE PANOLA SABINE 133 133 132 131 131 132
CARTHAGE PANOLA SABINE 2,274 2,297 2,311 2,317 2,326 2,343
COUNTY-OTHER PANOLA CYPRESS 5 5 5 5 5 5
COUNTY-OTHER PANOLA SABINE 1,693 1,676 1,651 1,620 1,602 1,614
GILL WSC PANOLA SABINE 94 96 97 99 100 100
LIVESTOCK PANOLA CYPRESS 31 31 31 31 31 31
LIVESTOCK PANOLA SABINE 3,065 3,065 3,065 3,065 3,065 3,065
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Region | Water User Group Demand
(Ac-ft per Year)

2011 Water Plan
East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
MANUFACTURING PANOLA SABINE 1,357 1,437 1,500 1,561 1,614 1,720
MINING PANOLA SABINE 3,756 4,271 4,587 4,905 5,228 5,536
TATUM PANOLA SABINE 29 28 28 28 27 28
CORRIGAN POLK NECHES 270 320 358 378 389 408
COUNTY-OTHER POLK NECHES 1,110 1,319 1,480 1,583 1,647 1,730
IRRIGATION POLK NECHES 135 135 135 135 135 135
LIVESTOCK POLK NECHES 202 202 202 202 202 202
MANUFACTURING POLK NECHES 619 725 825 930 1,026 1,110
COUNTY-OTHER RUSK NECHES 1,225 1,258 1,270 1,243 1,283 1,422
COUNTY-OTHER RUSK SABINE 1,435 1,475 1,489 1,457 1,504 1,666
EASTON RUSK SABINE 8 11 12 13 15 21
ELDERVILLE WSC RUSK SABINE 324 353 369 378 400 456
HENDERSON RUSK NECHES 2,164 2,145 2,119 2,088 2,077 2,105
HENDERSON RUSK SABINE 253 251 248 245 243 246
IRRIGATION RUSK NECHES 19 19 19 19 19 19
IRRIGATION RUSK SABINE 107 107 107 107 107 107
KILGORE RUSK SABINE 532 520 512 503 500 500
LIVESTOCK RUSK NECHES 655 665 676 689 704 718
LIVESTOCK RUSK SABINE 516 523 531 542 553 565
MANUFACTURING RUSK NECHES 78 86 93 99 103 111
MANUFACTURING RUSK SABINE 4 4 4 4 5 5
MINING RUSK NECHES 961 1,048 1,099 1,149 1,199 1,246
MINING RUSK SABINE 579 631 662 692 722 750
MOUNT ENTERPRISE RUSK NECHES 71 71 70 68 69 73
NEW LONDON RUSK NECHES 117 119 120 119 121 129
NEW LONDON RUSK SABINE 108 109 110 109 111 119
OVERTON RUSK NECHES 44 46 46 46 48 52
OVERTON RUSK SABINE 369 383 388 386 399 439
SOUTHERN UTILITIES COMPANY RUSK NECHES 71 74 74 75 77 85
STEAM ELECTRIC POWER RUSK SABINE 24,760 27,458 32,102 37,762 44,663 53,074
TATUM RUSK SABINE 122 118 115 112 110 110
WEST GREGG WSC RUSK SABINE 15 15 15 15 15 16
COUNTY-OTHER SABINE NECHES 359 368 374 380 387 399
COUNTY-OTHER SABINE SABINE 90 93 94 96 98 101
G-M WSC SABINE SABINE 665 668 662 655 666 686
HEMPHILL SABINE SABINE 371 382 389 397 406 418
LIVESTOCK SABINE NECHES 107 114 121 131 141 153
LIVESTOCK SABINE SABINE 560 596 638 685 741 801
MANUFACTURING SABINE NECHES 359 427 490 554 611 662
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Region | Water User Group Demand

(Ac-ft per Year)

2011 Water Plan
East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
PINELAND SABINE NECHES 221 227 230 232 237 244
COUNTY-OTHER SAN AUGUSTINE |NECHES 621 619 614 610 620 633
COUNTY-OTHER SAN AUGUSTINE |SABINE 4 4 4 4 4 4
G-M WSC SAN AUGUSTINE |SABINE 77 75 74 74 75 76
IRRIGATION SAN AUGUSTINE |NECHES 196 196 196 196 196 196
IRRIGATION SAN AUGUSTINE |SABINE 29 29 29 29 29 29
LIVESTOCK SAN AUGUSTINE |NECHES 873 941 1,020 1,111 1,218 1,334
LIVESTOCK SAN AUGUSTINE |SABINE 131 141 153 167 182 200
MANUFACTURING SAN AUGUSTINE |NECHES 6 7 8 9 10 11
MINING SAN AUGUSTINE |NECHES 1,500 7,000 0 0 0 0
SAN AUGUSTINE SAN AUGUSTINE |NECHES 915 925 939 957 979 999
CENTER SHELBY SABINE 1,633 1,718 1,785 1,823 1,867 1,923
COUNTY-OTHER SHELBY NECHES 316 329 339 342 348 360
COUNTY-OTHER SHELBY SABINE 1,771 1,843 1,902 1,913 1,952 2,015
IRRIGATION SHELBY NECHES 9 10 11 12 13 15
IRRIGATION SHELBY SABINE 18 20 23 25 28 31
JOAQUIN SHELBY SABINE 148 155 158 160 163 168
LIVESTOCK SHELBY NECHES 679 828 1,009 1,230 1,499 1,828
LIVESTOCK SHELBY SABINE 3,567 4,348 5,301 6,461 7,877 9,602
MANUFACTURING SHELBY SABINE 1,360 1,508 1,637 1,766 1,880 2,019
MINING SHELBY NECHES 500 1,500 0 0 0 0
TENAHA SHELBY SABINE 191 187 184 180 178 178
TIMPSON SHELBY NECHES 2 2 2 2 2 2
TIMPSON SHELBY SABINE 177 179 179 178 179 182
ARP SMITH NECHES 173 178 183 188 200 218
BULLARD SMITH NECHES 309 338 366 395 447 518
COMMUNITY WATER COMPANY SMITH NECHES 137 188 211 232 271 327
COUNTY-OTHER SMITH NECHES 929 823 726 643 572 512
CRYSTAL SYSTEMS INC SMITH NECHES 65 71 77 82 93 108
DEAN WSC SMITH NECHES 538 582 629 673 761 889
IRRIGATION SMITH NECHES 566 595 626 657 689 723
JACKSON WSC SMITH NECHES 288 333 384 431 463 499
LINDALE SMITH NECHES 150 148 146 145 144 144
LINDALE RURAL WSC SMITH NECHES 438 484 531 577 662 780
LIVESTOCK SMITH NECHES 660 660 660 660 660 660
MANUFACTURING SMITH NECHES 3,846 4,297 4,697 5,081 5,407 5,854
MINING SMITH NECHES 183 262 295 351 391 424
NEW CHAPEL HILL SMITH NECHES 118 127 137 146 163 187
NOONDAY SMITH NECHES 102 105 107 110 117 127
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Region | Water User Group Demand
(Ac-ft per Year)

2011 Water Plan
East Texas Region

WUG Name County Basin 2010 2020 2030 2040 2050 2060
OVERTON SMITH NECHES 11 11 11 12 12 13
RP M WSC SMITH NECHES 32 34 36 38 42 47
SOUTHERN UTILITIES COMPANY SMITH NECHES 6,058 6,296 6,507 6,750 7,402 8,363
TROUP SMITH NECHES 286 297 311 322 351 393
TYLER SMITH NECHES 25,528 26,385 27,211 28,007 29,771 32,253
WHITEHOUSE SMITH NECHES 982 1,070 1,153 1,240 1,405 1,636
COUNTY-OTHER TRINITY NECHES 585 619 623 640 663 688
GROVETON TRINITY NECHES 114 121 122 118 113 109
LIVESTOCK TRINITY NECHES 194 194 194 194 194 194
COLMESNEIL TYLER NECHES 72 80 84 84 83 83
COUNTY-OTHER TYLER NECHES 1,422 1,587 1,684 1,696 1,677 1,677
IRRIGATION TYLER NECHES 29 29 29 29 29 29
LAKE LIVINGSTON WATER SUPPLY & SEWER SERVICE COTYLER NECHES 7 7 8 8 8 8
LIVESTOCK TYLER NECHES 274 274 274 274 274 274
MANUFACTURING TYLER NECHES 39 46 53 60 66 71
TYLER COUNTY WSC TYLER NECHES 575 633 665 663 652 652
WOODVILLE TYLER NECHES 661 750 802 818 814 814
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Region | Wholesale Water Provider Demand

(Ac-ft per Year)

2011 Water Plan
East Texas Region

WWP Name WUG Name WUG County WUG Basin 2010 2020 2030 2040 2050 2060
ANGELINA & NECHES RIVER AUTHORITY COUNTY-OTHER CHEROKEE NECHES 0 0 0 0 0 0
ANGELINA & NECHES RIVER AUTHORITY ARP SMITH NECHES 428 428 428 428 428 428
ANGELINA & NECHES RIVER AUTHORITY COUNTY-OTHER SMITH NECHES 855 855 855 855 855 855
ANGELINA & NECHES RIVER AUTHORITY COUNTY-OTHER NACOGDOCHES |NECHES 428 428 428 428 428 428
ANGELINA & NECHES RIVER AUTHORITY ALTO CHEROKEE NECHES 428 428 428 428 428 428
ANGELINA & NECHES RIVER AUTHORITY COUNTY-OTHER CHEROKEE NECHES 3,848 3,848 3,848 3,848 3,848 3,848
ANGELINA & NECHES RIVER AUTHORITY COUNTY-OTHER JASPER NECHES 60 65 70 70 70 70
ANGELINA & NECHES RIVER AUTHORITY JACKSON WSC SMITH NECHES 855 855 855 855 855 855
ANGELINA & NECHES RIVER AUTHORITY JACKSONVILLE CHEROKEE NECHES 4,275 4,275 4,275| 4,275 4,275 4,275
ANGELINA & NECHES RIVER AUTHORITY NACOGDOCHES NACOGDOCHES |NECHES 8,551 8,551 8,551| 8,551 8,551 8,551
ANGELINA & NECHES RIVER AUTHORITY NEW LONDON RUSK SABINE 855 855 855 855 855 855
ANGELINA & NECHES RIVER AUTHORITY NEW SUMMERFIELD CHEROKEE NECHES 2,565 2,565 2,565 2,565 2,565 2,565
ANGELINA & NECHES RIVER AUTHORITY NORTH CHEROKEE WSC CHEROKEE NECHES 4,275 4,275 4,275| 4,275 4,275 4,275
ANGELINA & NECHES RIVER AUTHORITY RUSK CHEROKEE NECHES 4,275 4,275 4,275| 4,275 4,275 4,275
ANGELINA & NECHES RIVER AUTHORITY RUSK RURAL WSC CHEROKEE NECHES 855 855 855 855 855 855
ANGELINA & NECHES RIVER AUTHORITY MANUFACTURING ANGELINA NECHES 8,551 8,551 8,551| 8,551 8,551 8,551
ANGELINA & NECHES RIVER AUTHORITY TROUP SMITH NECHES 4,275 4,275 4,275| 4,275 4,275 4,275
ANGELINA & NECHES RIVER AUTHORITY WHITEHOUSE SMITH NECHES 8,551 8,551 8,551| 8,551 8,551 8,551
ANGELINA NACOGDOCHES WCID #1 COUNTY-OTHER CHEROKEE NECHES 0 0 0 0 0 0
ANGELINA NACOGDOCHES WCID #1 HENDERSON RUSK NECHES 2,242 0 0 0 0 0
ANGELINA NACOGDOCHES WCID #1 STEAM ELECTRIC POWER CHEROKEE NECHES 2,245 1,790 2,093 2,462 2,912 3,460
ANGELINA NACOGDOCHES WCID #1 STEAM ELECTRIC POWER NACOGDOCHES |NECHES 2,240 6,721 6,721 6,721 0 0
ANGELINA NACOGDOCHES WCID #1 WHITEHOUSE SMITH NECHES 2,186 0 0 0 0 0
ATHENS MUNICIPAL WATER AUTHORITY COUNTY-OTHER HENDERSON NECHES 0 0 0 0 0 0
ATHENS MUNICIPAL WATER AUTHORITY ATHENS HENDERSON TRINITY 2,027 2,506 3,078 3,732 4,588 5,647
ATHENS MUNICIPAL WATER AUTHORITY ATHENS HENDERSON NECHES 58 85 112 138 174 220
ATHENS MUNICIPAL WATER AUTHORITY IRRIGATION HENDERSON NECHES 159 164 169 174 179 185
ATHENS MUNICIPAL WATER AUTHORITY LIVESTOCK HENDERSON NECHES 3,023 3,023 3,023 3,023 3,023 3,023
ATHENS MUNICIPAL WATER AUTHORITY MANUFACTURING HENDERSON TRINITY 100 106 120 136 155 176
BEAUMONT CITY OF BEAUMONT JEFFERSON NECHES 9,853 9,713 9,574| 9,434 9,341 9,341
BEAUMONT CITY OF BEAUMONT JEFFERSON NECHES-TRINITY 17,187| 16,944| 16,701| 16,458| 16,295 16,295
BEAUMONT CITY OF BEAUMONT JEFFERSON NECHES-TRINITY 0 0 0 0 0 0
BEAUMONT CITY OF COUNTY-OTHER JEFFERSON NECHES 13 17 20 23 26 31
BEAUMONT CITY OF COUNTY-OTHER JEFFERSON NECHES-TRINITY 1,679 2,177 2,595 2,922 3,285 3,973
BEAUMONT CITY OF MANUFACTURING JEFFERSON NECHES 1,000 1,105 1,221 1,349 1,490 1,646
BEAUMONT CITY OF MEEKER MUD JEFFERSON NECHES 3 4 4 5 5 8
CARTHAGE CITY OF CARTHAGE PANOLA SABINE 0 0 0 0 0 0
CARTHAGE CITY OF CARTHAGE PANOLA SABINE 2,274 2,297 2,311 2,317 2,326 2,343
CARTHAGE CITY OF COUNTY-OTHER PANOLA CYPRESS 5 5 5 5 5 5
CARTHAGE CITY OF COUNTY-OTHER PANOLA SABINE 1,482 1,482 1,482 1,482 1,482 1,482
CARTHAGE CITY OF MANUFACTURING PANOLA SABINE 1,018 1,078 1,125 1,171 1,211 1,290
CENTER CITY OF CENTER SHELBY SABINE 1,633 1,718 1,785 1,823 1,867 1,923
CENTER CITY OF MANUFACTURING SHELBY SABINE 1,156 1,282 1,391] 1,501 1,598 1,716
CENTER CITY OF COUNTY-OTHER SHELBY SABINE 167 174 179 180 184 190
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Region | Wholesale Water Provider Demand

(Ac-ft per Year)

2011 Water Plan
East Texas Region

WWP Name WUG Name WUG County WUG Basin 2010 2020 2030 2040 2050 2060
CENTER CITY OF COUNTY-OTHER SHELBY SABINE 21 22 22 23 23 24
HOUSTON COUNTY WCID #1 CONSOLIDATED WSC HOUSTON NECHES 255 255 255 255 255 255
HOUSTON COUNTY WCID #1 CONSOLIDATED WSC ANDERSON TRINITY 79 79 79 79 79 79
HOUSTON COUNTY WCID #1 CONSOLIDATED WSC HOUSTON TRINITY 674 674 674 674 674 674
HOUSTON COUNTY WCID #1 CONSOLIDATED WSC ANDERSON NECHES 23 23 23 23 23 23
HOUSTON COUNTY WCID #1 COUNTY-OTHER HOUSTON TRINITY 89 90 91 93 96 100
HOUSTON COUNTY WCID #1 CROCKETT HOUSTON TRINITY 1,841 1,841 1,841 1,841 1,841 1,841
HOUSTON COUNTY WCID #1 GRAPELAND HOUSTON TRINITY 405 405 405 405 405 405
HOUSTON COUNTY WCID #1 COUNTY-OTHER HOUSTON TRINITY 0 0 0 0 0 0
HOUSTON COUNTY WCID #1 LOVELADY HOUSTON TRINITY 77 77 77 77 77 77
HOUSTON COUNTY WCID #1 MANUFACTURING HOUSTON TRINITY 169 190 209 227 243 263
JACKSONVILLE CITY OF BULLARD SMITH NECHES 10 10 10 10 10 10
JACKSONVILLE CITY OF COUNTY-OTHER CHEROKEE NECHES 226 198 154 95 68 55
JACKSONVILLE CITY OF CRAFT-TURNEY WSC CHEROKEE NECHES 515 614 742 908 995 1,078
JACKSONVILLE CITY OF JACKSONVILLE CHEROKEE NECHES 3,502 3,637 3,741 3,827 3,948 4,111
JACKSONVILLE CITY OF MANUFACTURING CHEROKEE NECHES 718 784 839 891 934 1,007
JACKSONVILLE CITY OF NORTH CHEROKEE WSC CHEROKEE NECHES 387 439 482 519 560 616
LOWER NECHES VALLEY AUTHORITY BEAUMONT JEFFERSON NECHES-TRINITY 31,360| 31,360| 31,360 31,360( 31,360| 31,360
LOWER NECHES VALLEY AUTHORITY BOLIVAR PENINSULAR SUD GALVESTON NECHES-TRINITY 5,549 5,499 5,449 5,399 5,349 5,299
LOWER NECHES VALLEY AUTHORITY COUNTY-OTHER GALVESTON NECHES-TRINITY 1 1 1 1 1 1
LOWER NECHES VALLEY AUTHORITY COUNTY-OTHER JEFFERSON NECHES-TRINITY 188 244 291 327 368 445
LOWER NECHES VALLEY AUTHORITY MANUFACTURING JASPER NECHES 43,982 67,484 77,166| 70,824| 63,898| 56,360
LOWER NECHES VALLEY AUTHORITY GROVES JEFFERSON NECHES 44 43 43 42 41 41
LOWER NECHES VALLEY AUTHORITY GROVES JEFFERSON NECHES-TRINITY 3,146 3,094 3,042 2,989 2,955 2,955
LOWER NECHES VALLEY AUTHORITY IRRIGATION CHAMBERS NECHES-TRINITY 38,000 38,000/ 38,000( 38,000 38,000| 38,000
LOWER NECHES VALLEY AUTHORITY IRRIGATION LIBERTY NECHES 2,500 2,500 2,500( 2,500 2,500 2,500
LOWER NECHES VALLEY AUTHORITY IRRIGATION LIBERTY NECHES-TRINITY 17,200| 17,200| 17,200/ 17,200 17,200( 17,200
LOWER NECHES VALLEY AUTHORITY IRRIGATION JEFFERSON NECHES 11,648| 11,648| 11,648| 11,648| 11,648 11,648
LOWER NECHES VALLEY AUTHORITY IRRIGATION JEFFERSON NECHES-TRINITY | 128,352| 128,352| 128,352 128,352 128,352| 128,352
LOWER NECHES VALLEY AUTHORITY JEFFERSON COUNTY WCID #10 JEFFERSON NECHES 243 266 285 299 316 353
LOWER NECHES VALLEY AUTHORITY JEFFERSON COUNTY WCID #10 JEFFERSON NECHES-TRINITY 397 434 465 488 516 576
LOWER NECHES VALLEY AUTHORITY COUNTY-OTHER JEFFERSON NECHES 0 0 0 0 0 0
LOWER NECHES VALLEY AUTHORITY COUNTY-OTHER GALVESTON NECHES-TRINITY 0 0 0 0 0 0
LOWER NECHES VALLEY AUTHORITY MANUFACTURING JASPER NECHES 20,189| 23,571| 26,084 28,281 29,928| 29,991
LOWER NECHES VALLEY AUTHORITY MANUFACTURING JEFFERSON NECHES 32,485| 101,169| 146,463 75,680( 158,234| 164,124
LOWER NECHES VALLEY AUTHORITY MANUFACTURING JEFFERSON NECHES-TRINITY | 111,547| 313,622| 447,553 466,461 485,782| 504,892
LOWER NECHES VALLEY AUTHORITY NEDERLAND JEFFERSON NECHES 159 165 170 172 177 187
LOWER NECHES VALLEY AUTHORITY NEDERLAND JEFFERSON NECHES-TRINITY 3,966 4,103 4,217| 4,284 4,396 4,647
LOWER NECHES VALLEY AUTHORITY NOME JEFFERSON NECHES 90 97 102 107 112 122
LOWER NECHES VALLEY AUTHORITY NOME JEFFERSON NECHES-TRINITY 37 39 42 43 45 50
LOWER NECHES VALLEY AUTHORITY PORT ARTHUR JEFFERSON NECHES 59 58 56 55 54 54
LOWER NECHES VALLEY AUTHORITY PORT ARTHUR JEFFERSON NECHES-TRINITY 9,645 9,452 9,259| 9,067 8,939 8,939
LOWER NECHES VALLEY AUTHORITY PORT NECHES JEFFERSON NECHES 909 909 913 908 920 960
LOWER NECHES VALLEY AUTHORITY PORT NECHES JEFFERSON NECHES-TRINITY 873 873 876 872 884 992
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Region | Wholesale Water Provider Demand

(Ac-ft per Year)

2011 Water Plan
East Texas Region

WWP Name WUG Name WUG County WUG Basin 2010 2020 2030 2040 2050 2060
LOWER NECHES VALLEY AUTHORITY TRINITY BAY CONSERVATION DISTRICT CHAMBERS NECHES-TRINITY 421 479 547 623 709 807
LOWER NECHES VALLEY AUTHORITY TRINITY BAY CONSERVATION DISTRICT CHAMBERS TRINITY 192 219 249 284 324 370
LOWER NECHES VALLEY AUTHORITY WEST JEFFERSON COUNTY MWD JEFFERSON NECHES-TRINITY 1,029 1,148 1,264| 1,345 1,436 1,631
LOWER NECHES VALLEY AUTHORITY MANUFACTURING JASPER NECHES 50,000| 50,000/ 50,000( 50,000 50,000{ 50,000
LOWER NECHES VALLEY AUTHORITY WOODVILLE TYLER NECHES 5,600 5,600 5,600 5,600 5,600 5,600
LUFKIN CITY OF LUFKIN ANGELINA NECHES 7,546 8,444 9,446| 10,565| 11,951| 13,599
LUFKIN CITY OF COUNTY-OTHER ANGELINA NECHES 131 148 164 177 195 219
LUFKIN CITY OF DIBOLL ANGELINA NECHES 1,940 1,940 1,940 1,940 1,940 1,940
LUFKIN CITY OF HUNTINGTON ANGELINA NECHES 20 27 33 36 40 44
LUFKIN CITY OF MANUFACTURING ANGELINA NECHES 9,550 17,255 18,981| 20,879| 22,966| 25,263
LUFKIN CITY OF REDLAND WSC ANGELINA NECHES 107 104 101 98 97 97
NACOGDOCHES CITY OF APPLEBY WSC NACOGDOCHES |NECHES 25 145 317 511 878 1,274
NACOGDOCHES CITY OF NACOGDOCHES NACOGDOCHES |NECHES 7,625 8,423 9,218| 9,939| 11,352| 12,540
NACOGDOCHES CITY OF D&M WSC NACOGDOCHES |NECHES 406 452 491 540 652 780
NACOGDOCHES CITY OF MANUFACTURING NACOGDOCHES |NECHES 2,288 2,553 2,786 3,016 3,214 3,468
PANOLA COUNTY FWSD #1 CARTHAGE PANOLA SABINE 2,274 2,297 2,311 2,317 2,326 2,343
PANOLA COUNTY FWSD #1 COUNTY-OTHER PANOLA SABINE 1,487 1,487 1,487 1,487 1,487 1,487
PANOLA COUNTY FWSD #1 MANUFACTURING PANOLA SABINE 1,018 1,078 1,125| 1,171 1,210 1,290
PANOLA COUNTY FWSD #1 MINING PANOLA SABINE 2,254 2,563 2,752 2,943 3,137 3,322
PANOLA COUNTY FWSD #1 COUNTY-OTHER PANOLA SABINE 0 0 0 0 0 0
PORT ARTHUR CITY OF MANUFACTURING JEFFERSON NECHES 578 646 714 782 850 918
PORT ARTHUR CITY OF MANUFACTURING JEFFERSON NECHES 5,327 5,954 6,581 7,208 7,835 8,460
PORT ARTHUR CITY OF MANUFACTURING JEFFERSON NECHES 78 87 96 105 114 124
PORT ARTHUR CITY OF MANUFACTURING JEFFERSON NECHES 129 144 159 174 189 205
PORT ARTHUR CITY OF PORT ARTHUR JEFFERSON NECHES 59 58 56 55 54 54
PORT ARTHUR CITY OF PORT ARTHUR JEFFERSON NECHES-TRINITY 9,645 9,452 9,259| 9,067 8,939 8,939
PORT ARTHUR CITY OF MANUFACTURING JEFFERSON NECHES 24 27 30 33 36 38
PORT ARTHUR CITY OF MEEKER MUD JEFFERSON NECHES 3 3 3 3 3 3
PORT ARTHUR CITY OF COUNTY-OTHER JEFFERSON NECHES-TRINITY 5 5 5 5 5 5
PORT ARTHUR CITY OF MANUFACTURING JEFFERSON NECHES 1 1 1 1 1 1
SABINE RIVER AUTHORITY MANUFACTURING ORANGE SABINE 224 224 224 224 224 224
SABINE RIVER AUTHORITY ABLES SPRINGS WSC KAUFMAN TRINITY 992 992 992 992 992 992
SABINE RIVER AUTHORITY ABLES SPRINGS WSC HUNT SABINE 119 119 119 119 119 119
SABINE RIVER AUTHORITY ABLES SPRINGS WSC VAN ZANDT SABINE 9 9 9 9 9 9
SABINE RIVER AUTHORITY MANUFACTURING ORANGE SABINE 1,120 1,120 1,120] 1,120 1,120 1,120
SABINE RIVER AUTHORITY COUNTY-OTHER SABINE SABINE 81 81 81 81 81 81
SABINE RIVER AUTHORITY CASH SUD ROCKWALL SABINE 42 58 62 40 33 26
SABINE RIVER AUTHORITY CASH SUD HOPKINS SABINE 45 51 54 56 52 48
SABINE RIVER AUTHORITY CASH SUD HUNT SABINE 5,429 5,366 5,325 5,315 5,302 5,291
SABINE RIVER AUTHORITY CASH SUD RAINS SABINE 86 103 115 118 117 115
SABINE RIVER AUTHORITY MANUFACTURING ORANGE SABINE 2,240 2,240 2,240 2,240 2,240 2,240
SABINE RIVER AUTHORITY COMMERCE HUNT SULPHUR 8,094 8,033 7,973 7,913 7,852 7,792
SABINE RIVER AUTHORITY DALLAS DALLAS TRINITY 315,479| 314,111 312,742| 311,375| 310,006| 308,637
SABINE RIVER AUTHORITY EDGEWOOD VAN ZANDT SABINE 793 787 781 776 770 764
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WWP Name WUG Name WUG County WUG Basin 2010 2020 2030 2040 2050 2060
SABINE RIVER AUTHORITY EMORY RAINS SABINE 1,901 1,887 1,873] 1,859 1,845 1,832
SABINE RIVER AUTHORITY GREENVILLE HUNT SABINE 20,515| 20,363| 20,210 20,057 19,904| 19,751
SABINE RIVER AUTHORITY POINT RAINS SABINE 422 420 416 414 410 408
SABINE RIVER AUTHORITY QUITMAN WOOD SABINE 1,026/ 1,019 1,012] 1,004 997 990
SABINE RIVER AUTHORITY TERRELL KAUFMAN TRINITY 10,081] 10,081| 10,081| 10,081 10,081 10,081
SABINE RIVER AUTHORITY WEST TAWAKONI HUNT SABINE 1,080 1,072 1,064 1,056 1,047 1,039
SABINE RIVER AUTHORITY COMBINED CONSUMERS WSC HUNT SABINE 1,439 1,390 1,348 1,312 1,271 1,226
SABINE RIVER AUTHORITY COMBINED CONSUMERS WSC VAN ZANDT SABINE 229 266 297 321 351 384
SABINE RIVER AUTHORITY STEAM ELECTRIC POWER NEWTON SABINE 13,442 13,442 13,442| 13,442| 13,442 13,442
SABINE RIVER AUTHORITY MANUFACTURING ORANGE SABINE 24,643| 24,643| 24,643 24,643 24,643| 24,643
SABINE RIVER AUTHORITY MANUFACTURING HARRISON SABINE 3,206 3,184 3,161 3,139 3,116 3,094
SABINE RIVER AUTHORITY COUNTY-OTHER SABINE SABINE 22 22 22 22 22 22
SABINE RIVER AUTHORITY STEAM ELECTRIC POWER ORANGE NECHES 4,481 4,481 4,481 4,481 4,481 4,481
SABINE RIVER AUTHORITY MANUFACTURING ORANGE SABINE 280 280 280 280 280 280
SABINE RIVER AUTHORITY HEMPHILL SABINE SABINE 1,841 1,841 1,841 1,841 1,841 1,841
SABINE RIVER AUTHORITY HENDERSON RUSK NECHES 3,922 3,922 3,922 3,922 3,922 3,922
SABINE RIVER AUTHORITY HENDERSON RUSK SABINE 459 459 459 459 459 459
SABINE RIVER AUTHORITY MANUFACTURING ORANGE SABINE 1,120 1,120 1,120 1,120 1,120 1,120
SABINE RIVER AUTHORITY COUNTY-OTHER SHELBY SABINE 147 147 147 147 147 147
SABINE RIVER AUTHORITY MANUFACTURING ORANGE SABINE 17,922 17,922| 17,922| 17,922| 17,922 17,922
SABINE RIVER AUTHORITY IRRIGATION ORANGE SABINE 2,543 2,543 2,543 2,543 2,543 2,543
SABINE RIVER AUTHORITY COUNTY-OTHER GREGG SABINE 560 556 552 548 544 540
SABINE RIVER AUTHORITY KILGORE GREGG SABINE 5,038 5,002 4,966| 4,931 4,896 4,861
SABINE RIVER AUTHORITY KILGORE RUSK SABINE 672 672 672 672 672 672
SABINE RIVER AUTHORITY LONGVIEW GREGG SABINE 17,588| 17,464| 17,341| 17,218| 17,095 16,971
SABINE RIVER AUTHORITY LONGVIEW HARRISON SABINE 733 728 723 717 712 707
SABINE RIVER AUTHORITY MACBEE SUD HUNT SABINE 109 109 109 112 178 281
SABINE RIVER AUTHORITY MACBEE SUD VAN ZANDT SABINE 822 822 822 819 753 650
SABINE RIVER AUTHORITY MACBEE SUD VAN ZANDT TRINITY 1,152 1,136 1,120] 1,104 1,088 1,072
SABINE RIVER AUTHORITY MACBEE SUD KAUFMAN SABINE 71 75 76 76 76 76
SABINE RIVER AUTHORITY MANUFACTURING ORANGE NECHES 4,481 4,481 4,481 4,481 4,481 4,481
SABINE RIVER AUTHORITY COUNTY-OTHER SABINE SABINE 28 28 28 28 28 28
SABINE RIVER AUTHORITY MINING HARRISON SABINE 10,993| 10,915| 10,838| 10,761| 10,684 10,607
SABINE RIVER AUTHORITY ROSE CITY ORANGE NECHES 478 478 478 478 478 478
SABINE RIVER AUTHORITY SOUTH TAWAKONI WSC VAN ZANDT SABINE 1,056 1,048 1,041] 1,033 1,025 1,018
SABINE RIVER AUTHORITY COUNTY-OTHER NEWTON SABINE 0 0 0 0 0 0
SABINE RIVER AUTHORITY COUNTY-OTHER KAUFMAN SABINE 0 0 0 0 0 0
SABINE RIVER AUTHORITY STEAM ELECTRIC POWER NEWTON SABINE 17,929| 17,929| 17,929| 17,929| 17,929 17,929
SABINE RIVER AUTHORITY WILLS POINT VAN ZANDT SABINE 654 654 654 654 654 654
SABINE RIVER AUTHORITY WILLS POINT VAN ZANDT TRINITY 1,458 1,443 1,427 1,412 1,396 1,381
TYLER CITY OF COUNTY-OTHER SMITH NECHES 445 467 491 515 541 568
TYLER CITY OF IRRIGATION SMITH NECHES 300 300 300 300 300 300
TYLER CITY OF MANUFACTURING SMITH NECHES 2,885 3,223 3,523 3,811 4,055 4,391
TYLER CITY OF SOUTHERN UTILITIES COMPANY SMITH NECHES 303 315 325 338 370 918
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WWP Name WUG Name WUG County WUG Basin 2010 2020 2030 2040 2050 2060
TYLER CITY OF TYLER SMITH SABINE 358 464 567 668 844 1,081
TYLER CITY OF TYLER SMITH NECHES 25,528| 26,385| 27,211| 28,007 29,771| 32,253
TYLER CITY OF WHITEHOUSE SMITH NECHES 687 749 807 868 984 1,145
UPPER NECHES MWD DALLAS DALLAS TRINITY 114,337 114,337 114,337| 114,337( 114,337| 114,337
UPPER NECHES MWD PALESTINE ANDERSON TRINITY 28,000 28,000/ 28,000( 28,000 28,000| 28,000
UPPER NECHES MWD TYLER SMITH NECHES 67,200 67,200 67,200 67,200 67,200 67,200
UPPER NECHES MWD COUNTY-OTHER SMITH NECHES 93 82 73 64 57 51
UPPER NECHES MWD COUNTY-OTHER SMITH NECHES 105 105 105 105 105 105
UPPER NECHES MWD IRRIGATION CHEROKEE NECHES 300 300 300 300 300 300
UPPER NECHES MWD COUNTY-OTHER HENDERSON NECHES 100 100 100 100 100 100
UPPER NECHES MWD COUNTY-OTHER ANDERSON NECHES 0 0 0 0 0 0
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Appendix 3-A
Environmental Flows Recommendations Report Executive

Summary for the Sabine and Neches Rivers and Sabine Lake

Bay Basin and Bay Area Stakeholder Committee Report

This appendix contains the Executive Summary for the Environmental Flows
Recommendations Report prepared by the Sabine and Neches Rivers and Sabine Lake
Bay Basin and Bay Expert Science Team. The report was issued on November 30, 2009,
and contains a comprehensive report on the Sabine and Neches River Basins and Sabine

Lake Estuary.

In addition, this appendix contains the Draft Recommendation Report of the
Sabine and Neches Rivers and Sabine Lake Bay Basin and Bay Area Stakeholder
Committee. This draft report is dated May 4, 2010, and has been submitted to the TCEQ.
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EXECUTIVE SUMMARY

The Sabine and Neches Rivers and Sabine Lake Bay Basin and Bay Expert Science Team
(Sabine-Neches BBEST) was appointed by the Sabine and Neches Rivers and Sabine Lake Bay
Basin and Bay Area Stakeholders Committee (Sabine-Neches BBASC) under Senate Bill 3
(Texas Legislature 2007), the third in a series of three omnibus water bills related to the
State of Texas meeting the future needs for water. Under its SB 3 charge, the Sabine-
Neches BBEST used the “best available science” to develop environmental flow analyses
and recommend flow regimes for the Sabine and Neches Basins and the Sabine-Neches
Estuary. These recommendations are provided to the Sabine-Neches BBASC, Texas
Environmental Flows Advisory Group (EFAG), and the Texas Commission on Environmental
Quality (TCEQ).

The Sabine-Neches BBEST held twelve monthly meetings and several workshops beginning
with its initial meeting on December 8, 2009. To accomplish this task the Sabine-Neches
BBEST established subcommittees for:

e gaging
e  hydrology
e biology

e water quality

e geomorphology

e Recommendations Report preparation.
Two consulting firms were retained to provide modeling and research in addition to
extensive committee/subcommittee work. The meetings were an open process that
benefited from participation and contributions from the resource agencies — TCEQ, Texas
Water Development Board (TWDB) and Texas Parks and Wildlife Department (TPWD),
environmental groups such as the National Wildlife Federation (NWF), and the public.

The Sabine-Neches BBEST believes the body of work presented and discussed in the
Recommendations Report (Report) has enabled it to move the Texas environmental flows
process forward and to address the charge to develop environmental flow analyses and
recommend an environmental flow regime in a positive manner within the limited time
frame and full recognition of the best science available. The Report is comprised of:

e aPreamble, which outlines the charge, goal and objectives;
e Summary of Recommendations, Recognitions and Rationale, which highlights the

report findings;
e Basins and Bay Descriptions and Current Conditions, which describes the Sabine

River Basin (Texas and Louisiana), the Neches River Basin, Sabine Lake Estuary
(Sabine-Neches Estuary, Texas and Louisiana); Regional Water Planning (SB 1
ongoing process), and Sabine-Neches Study Area Unique Issues;

e Texas Environmental Flows Science Advisory Committee (SAC) which provided

guidance documents for this process as well as overall direction, coordination, and
consistency from the broader state perspective;



e Discipline Reports from the four disciplines — hydrology, biology, water quality and

geomorphology;
e Development of Environmental Flows Recommendations/Recognitions/Unresolved

Issues which includes instream flow regime application, environmental flow

matrices for selected stream flow gages, and inflows to Sabine-Neches Estuary;

and

e Appendices which includes the full body of work and references that the Report is

based on.
The SAC, an objective body of experts tasked to advise and make recommendations to the
Environmental Flows Advisory Group, provided valuable assistance to the Trinity-San
Jacinto BBEST and Sabine-Neches BBEST as the two initial BBESTs. To date, the SAC,
composed of members with expertise in a number of technical fields including hydrology,
hydraulics, water resources, aquatic and terrestrial biology, geomorphology, geology, water
quality, and computer modeling, has developed six technical guidance documents for BBEST
use. These are as follows:

e Geographic Scope of Instream Flow Recommendations;

e Use of Hydrologic Data in the Development of Instream Flow Recommendations
for the Environmental Flows Allocation Process and the Hydrology-Based
Environmental Flow Regime (HEFR);

e  Fluvial Sediment Transport as an Overlay to Instream Flow Recommendations for
the Environmental Flows Allocation Process;

e Methodologies for Establishing a Freshwater Inflow Regime for Texas Estuaries
Within the Context of the Senate Bill 3 Environmental Flows Process;

e Nutrient and Water Quality Overlay on Hydrology-Based Instream Flow
Recommendations; and

e Essential Steps for Biological Overlays in Developing Senate Bill 3 Instream Flow
Recommendations.

Unfortunately, the Sabine-Neches BBEST was unable to take full advantage of all guidance
documents since the SAC’s development timeline coincided with the Sabine-Neches BBEST
timeline. However, the SAC member performing as liaison to the Sabine-Neches BBEST
assisted the group by providing the initial drafts of works in progress to allow the process to
move forward. This resulted in an evolving process through the twelve months with the
Report reflecting a transition of understanding from SAC guidance to the Sabine-Neches
BBEST, to its consultants’ work, its subcommittees’ reports, input from the resource
agencies, and the NWF studies. This input and work influenced the understanding and
progress along the twelve month timeline. The final Report reflects the evolving and
transitional understanding as the year unfolded and additional information and data was
brought into the process.

Decision Tree — To help follow this process from start to finish, the Sabine-Neches BBEST
developed a DECISION TREE (Figure 4, page 8). The Decision Tree traces the decisions made
throughout the process. The decision tree was instrumental in tracking decisions and
pathways and the concept should be of great value to future BBESTSs.



During the course of the past year, the Sabine-Neches BBEST recognized its
recommendation charge required further clarity. Taking its charge from the “theoretical” to

III

the “practical”, the Sabine-Neches BBEST was able to make some specific environmental
flow recommendations, while in other cases (for example overbank flows), the group
agreed to recognize (recognition) the ecological value of such flows but not recommend
them. The Sabine-Neches BBEST was able to move forward with the environmental flow
process by agreeing that some issues, due to the severe time constraint and limitations of
available science would remain ‘unresolved issues’. These unresolved issues would need
‘future studies’ and, ultimately, as envisioned by the SB 3 process, ‘adaptive management’

to resolve. Thus, over time, the path forward became:

Recommendations;
Recognitions;

Unresolved Issues;
Future Studies; and
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Adaptive Management.
Recommendations and Recognitions

The following recommendations and recognitions are presented in the Report with
qualifying language and in some cases remain unresolved issues that will need future study
and adaptive management to determine if particular flow components need to be altered.
The recommendations and recognitions are presented in the Report with supporting
rationale based on information and data summarized from a substantial body of work in the
appendices and noted references. They are summarized as follows:

Recommendations:

1. Recommendation 1: Definition of a Sound Ecological Environment.

The Sabine-Neches BBEST recommends the SAC definition that it adopted (see
Section 1.2.4, page 11) for sound ecological environment.

2. Recommendation 2: The Current Conditions of the Sabine and Neches Rivers and
the Sabine-Neches Estuary are Sound.

3. Recommendation 3: Acknowledge that Flows in the Sabine and Neches Rivers and
Inflow to the Sabine-Neches Estuary will Change Over Time.

4. Recommendation 4: Future Study, Data Gathering, and Adaptive Management are
Necessary to Determine Whether or not Changes in Environmental Flows will
Maintain a Sound Ecological Environment.

5. Recommendation 5: Applicable Hydrologic Conditions for the Entire Season are
Defined on the Basis of an Assessment of Hydrologic Conditions of Storage in
Selected Reservoirs at the Beginning of the First Day of the Season Thereby
Recognizing Both Drought Persistence and Practical Operations.

6. Recommendation 6: Subsistence Flows.

The Sabine-Neches BBEST recommends adoption of the seasonal subsistence flows
from MBFIT /HEFR, unless:
i. the seasonal value is less than the summer value in which case the summer
value is adopted by default, and



ii. MBFIT/HEFR failed to calculate a value (this occurred usually for winter) in
which case the lowest recorded flow value for that season at that gage was
adopted by default.

Translation of seasonal subsistence flows into environmental flow standards and

permit conditions should not result in more frequent occurrence of flows less than

the recommended seasonal subsistence values as a result of the issuance of new
surface water appropriations or amendments.

Recommendation 7: Base flows.

Seasonal base flows represent thresholds for environmental protection based on

current scientific understanding of fluvial and estuarine ecosystems. As new

studies and monitoring information become available, these base flow thresholds
may be revised.

Recommendation 8: High Flow Pulses.

Seasonal high flow pulses have recognized ecological benefits and are

recommended for protection with certain reservations associated with

environmental and operational liability risks.

Recommendation 9: Fluvial Matrices Inflow Recommendations are Adequate to

Maintain a Sound Ecological Environment in the Sabine-Neches Estuary.

Recognizing that the Sabine-Neches Estuary is a system in transition (Tatum 2009)

and that the Sabine-Neches Estuary receives the freshwater inflows determined by

the flow component recommendations for the Sabine-Ruliff, Neches-Evadale, and

Village Creek gages (as well as other inflows), the Sabine-Neches BBEST

recommends that these inflows are adequate to maintain a sound ecological

environment in the Sabine-Neches Estuary.

Recognitions

1.

Recognition 1: Overbank Flows Have Recognized Ecological Benefits but are not
Recommended.

Overbank flows may cause extensive damage to private property and endanger the
public. Therefore the Sabine-Neches BBEST recognizes the ecological benefits of
these events, but cannot recommend such events be produced.

Recognition 2: Toledo Bend Reservoir FERC Relicensing.

The relicensing of the Toledo Bend Project is ongoing at this time. The relicensing
will recognize the Project’s primary use as a water supply project with the
capability of generating hydroelectric power. Since no major changes in
operations are planned, a maintenance flow will continue to be maintained from
the spillway.

Recognition 3: Sabine River Compact.

The major purposes of the Sabine River Compact are to provide for the equitable
apportionment between the States of Louisiana and Texas of the waters of the
Sabine River and its tributaries. Texas retains free and unrestricted use of the
water of the Sabine River and its tributaries above the Stateline, subject only to the
provisions that the minimum flow of 36 cfs must be maintained at the Stateline.
All free water (free water means all waters other than stored water) and stored
water in the Stateline reach, without reference to origin, will be divided equally
between the two states.



4. Recognition 4: Cutoff Bayou.
Environmental flows as well as the diversions for the water supply canal system in
Texas are adversely affected by migration of channel flow to the Old River Channel
in Louisiana during low and average flow conditions.
Basins and Bay Descriptions and Current Conditions

The Study Area defined for the Sabine-Neches BBEST is the Sabine River Basin and the
Neches River Basin with each having a watershed of approximately 10,000 square miles
with the total drainage of some 20,000 square miles being received by the Sabine-Neches
Estuary. Detail descriptions and maps are found in the Report and supporting appendices
and references. SB 1 Regional Water Planning for this area is presented in Regions I, D and
C plans since the geographic footprint extends into all three regions. SB 2, or Texas
Instream Flow Program (TIFP), studies include only the lower Sabine River from Toledo
Bend Reservoir to tidal. (The State of Louisiana owns half the flow in this stateline reach,
but does not have a program similar to SB 2). Unique aspects of the Study Area include:

Texas/Louisiana (stateline flows, water supply reservoir and estuary);
Texas State Water Quality Flows (Texas — 7Q2/Louisiana — 7Q10);
SB 2 priority study — lower Sabine River;
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Toledo Bend Reservoir Project Joint Operations — Federal Energy Regulatory
Commission relicense of Toledo Bend hydropower facility;
5. Sabine River Compact which provides for equitable apportionment of waters
between Texas and Louisiana;
6. Lower Neches River Saltwater Barrier - minimum flow requirement;
7. Cutoff Bayou — migration of water to Louisiana’s Old Sabine River channel affecting
environmental flows and water supply users in Texas; and
8. USACE proposed deepening of existing ship channel through the Sabine-Neches
Estuary to upstream ports.
Discipline Reports

The Sabine-Neches BBEST Subcommittees submitted reports —on the disciplines of
hydrology, biology, water quality and geomorphology — key components identified by the
TIFP Technical Overview.

Hydrology — The Hydrology Subcommittee benefited from outside consultant work which
prepared three memoranda:

1. Analysis of Sabine-Neches BBEST Stream Gages;
2. Hydrology-Based Environmental Flow Regime (HEFR) Analyses for Sabine-Neches
BBEST; and
3. Water Availability Analyses for Sabine-Neches BBEST.
The subcommittee worked with the consultant in the preparation of these memos and used
this baseline work to develop flow regime matrices for each of the selected gages for use by
the other disciplines.



Biology — The Biology Subcommittee assisted in the selection of representative focal
species for the two river basins and the estuary, and also worked with an outside consultant
to prepare reports on Fluvial Focal Species and Estuarine Focal Species. The flow regime
matrix produced by the HEFR statistical analyses of the historical stream gage records was
used to evaluate the available biological information for the focal species related to
subsistence flows, base flows, high flow pulses, and overbank flows. Using SAC guidance,
the estuarine ecosystem evaluation was enhanced with the NWF analysis of habitat
suitability for key estuarine species under alternative flow regimes. Changes to the estuary
including the ship channel, intracoastal waterway, and secondary channels into the marshes
were discussed along with a need for habitat restoration in marshes in Texas and Louisiana.
Adaptive management as envisioned by the SB 3 process was considered along with the
need for future studies to address the unresolved issues in the Report.

Geomorphology (Sediment Transport) — The Geomorphology Subcommittee, utilizing SAC
guidance, worked with the TWDB to address sediment transport in the Study Area. The
TWDB has conducted studies of sediment transport and geomorphologic characterization
within Texas river systems and most recently has worked with Dr. Jonathan Phillips of the
University of Kentucky to conduct studies in the lower Sabine River as part of the SB 2
study. TWDB modeling was undertaken for each of the gages as well to determine how
these systems are functioning. Estuary sediment delivery was also considered.

Water Quality — The Water Quality Subcommittee evaluated water quality as an overlay
application in environmental flows. Water quality is an important aspect of environmental
flow recommendation development. Available water quality was compiled and evaluated
for the study area along with water quality standards, flow and water quality relationships,
and the integration of water quality into environmental flow recommendations.

Development of Environmental Flows Recommendations/ Recognitions/ Unresolved
Issues

As illustrated in the Report’s Decision Tree (Figure 4, page 8), the decision process and
statistical analyses created, in effect, a statistical river which resulted in HEFR output
matrices for each of the twelve gages (six in the Neches Basin and six in the Sabine Basin).
These are listed with descriptions of each location and the corresponding matrix (for
example — HEFR Matrix for Big Sandy Creek near Big Sandy) which presents the numbers
associated with these decisions on a seasonal basis (Sabine-Neches BBEST selected Jan-Mar
for winter, Apr-Jun for spring, and so on) for subsistence, base, high flow pulses and
overbank flows with qualifying language regarding the interpretation of these flow
components. For base flows, seasonal numbers were generated for dry, average and wet
conditions which were arbitrarily chosen to be 25" /50" /75" percentiles.

The Sabine-Neches BBEST developed an example application of a flow regime to focus on
key elements of a HEFR output matrix and considerations in order to understand how such
flow regimes might be applied to new surface water appropriations and/or diversions. The
group’s understanding of potential flow regime application is summarized in a series of
examples for Big Sandy Creek near Big Sandy, Texas.



The Sabine-Neches Estuary current status is summarized from the discipline reports,
appendices, and reference documents. The SAC guidance, Sabine Lake history, State
Methodology, percent inflow schematic documenting inflows (from the Sabine River, the
Neches River, and coastal inflows), and HEFR as an estuary inflows recommendation tool
are presented. The USACE’s project to deepen the ship channel includes extensive studies.
Hydrodynamic salinity modeling, water supply planning using the 2007 Texas Water Plan
(Texas Water Development Board. 2007) data modeling current and future water use (50
year) conditions, and marsh habitat mitigation/restoration in Texas and Louisiana are
included.
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Statutory Background

Senate Bill 3 is the third of three omnibus water bills
related to the State of Texas meeting the future
needs for water
+ Senate Bill 1 (1997)

+ Established a bottom-up approach to water resource planning
+ Senate Bill 2 (2001)

+ Addresses groundwater issues

+ Established the Texas Instream Flows Program to develop the
information to determine the needs of water for the
environment

+ Senate Bill 3 (2007) — 80" Reqular Session of the Texas

Legislature
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Senate Bill 3

Prior to SB 3, balancing the effect of authorizing a
new use of water with the need for that water to
maintain a sound ecological system was done on a

case-by-case basis in water rights permitting

Consequence: made water resources planning under

SB 1 difficult — the effect of a water management
strateqgy on the environment is not known at the

planning stage
SB 3 was intended to address this by ...
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Intent of Senate Bill 3

Senate Bill 3 was intended to create a basin-by-
basin process for developing “environmental

flow standards”

» to provide the appropriate amount of instream flows
and freshwater inflows

+ by balancing the environmental need with the need
for water for humans and other purposes.
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Sabine-Neches BBASC Charge

Review the Sabine-Neches BBEST
environmental flow recommendations

Weigh the environmental need for water with
needs for other purposes, including human needs

Make recommendations on “environmental flow
standards” for the Bay-Basin complex
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Study Area

Defined as the

* Sabine River Basin (approximately 10,000 sq. miles)
* Neches River Basin (approximately 10,000 sqg. miles)

+ Sabine-Neches Estuary (Sabine Lake)
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Comments on Sabine-Neches BBEST
Environmental Flows Recommendations

Fundamental Comment

+ While SB 3 requires the BBASCs to weigh the
environmental need for flows with the need for water
for other purposes,

* the Sabine-Neches BBEST developed a flow regime
based on the Hydrology-Based Environmental Flow
Regime (HEFR).

* The result is an environmental flow regime that mimics
historical flows which may or may not represent the
least amount of water that can be reserved for the
environment and still have a sound ecological system.
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Comment: Sabine-Neches BBASC agrees
with the Sabine-Neches BBEST that

The current conditions of the Sabine and Neches
Rivers and the Sabine Lake Estuary are sound;

The flows in the Sabine and Neches Rivers and

inflows to the Sabine Lake Estuary will change
over time; and

Future study, data gathering and adaptive
management are necessary to determine
whether or not changes in environmental flows
will maintain a sound ecological environment.
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Comment: Sabine-Neches BBASC disagrees
with the Sabine-Neches BBEST in that

The Sabine-Neches BBEST's definition of a sound
ecological system does not focus on the current makeup
of important species and does not adequately cover all
of the important habitat types in the study areg;

The flow regime produced by the Sabine-Neches BBEST
is more reflective of the existing flows than
environmental need for flows; and

Estuary soundness can best be addressed through
physical changes to reduce saltwater intrusion into the
surrounding tidal wetlands rather than imposing the
HEFR-created flow regimes from the most downstream

gages.
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Impact of Sabine-Neches
BBEST Flow Regime

The Sabine-Neches BBEST environmental flow
recommendations as applied to reservoir projects with
new and/or amended permits would require releasing

massive amounts of water that might otherwise be
stored for future use within the project, resulting in:

significant affect on reservoir water levels and availability of firm
yield for water supply;

more frequent triggering of drought contingency restrictions;
adverse impacts on reservoir recreation;

» thwarting of economic development; and
negative affects on reservoir fisheries.

5/4/2010 Sabine-Neches BBASC




Consideration of Water Needs
for Other Uses

Water Supply
Economic Value of Reservoir Recreation

Reservoir Fishery Resources
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Water Supply

The Sabine-Neches BBASC study area contains
substantial water resources that are important
existing and projected water supplies.

The flow regime derived using the default HEFR
analysis would substantially reduce water supply
(depending upon the assumptions, by as much as
70% of the Texas yield of Toledo Bend Reservoir, and
as much as 50% of new reservoir projects).

* This would reduce the economic viability of these basins,
significantly reducing the long-term ability to provide for
the future needs of the State of Texas.
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Economic Value of Reservoir
Recreation

The Sabine-Neches BBEST flow regime recommendations, if adopted
by TCEQ as environmental flow standards, would severely impact lake
levels for those reservoirs requiring new and amended permits.

The harm to Sabine and Neches Basins reservoir recreation and the
resulting economic consequences, both local and state, under the
estimated frequency of low water levels to accommodate the Sabine-
Neches BBEST recommendations has not been studied but these
consequences could be significant.

The economic consequences could include depressed waterfront
property values, decreased tourism and the resulting trickledown
effect to local businesses, jobs, and the local tax base.

The potential economic impact of environmental flow standards on
reservoirs should be studied before environmental flow standards are
enacted.
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Reservoir Fishery Resources

A sound ecological environment is one that
supports a healthy diversity of fish and aquatic
life in a holistic approach that includes rivers,

tributaries, lakes, and estuaries.

Reservoirs should be included, along with rivers

and estuaries when assessing environmental
health.
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Other Factors (some unique in
the Sabine and Neches Basins)

Sabine River Compact;
The Sabine River is shared with Louisiana;

Federal Energy Requlatory Commission (FERC)
requires relicensing of the Toledo Bend Project
by 2013;

SB 2 instream flow studies are underway in the
Lower Sabine Basin;

Legal Liability; continued ...
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OtherFactors, continued

U.S. Army Corps of Engineers (USACE)
Sabine-Neches Waterway (SNWW) Channel
Improvement Project is underway;

Cutoff Bayou (change in the proportion of flows
to Louisiana and Texas in the Lower Sabine

River);
| ower Neches Saltwater Barrier; and

Proposed Lower Sabine Saltwater Barrier.
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Recommendations

Based upon its review of the Sabine-Neches
BBEST environmental flow analyses and
environmental flow recommendations,

and considering them in conjunction with other
factors,

the Sabine-Neches BBASC makes the following
recommendations to the Environmental Flows
Advisory Group and the Texas Commission on
Environmental Quality:
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Recommendation 1

The BBASC recommends the following definition for
balancing the needs of Texas citizens with a sound
ecological environment for the Sabine and Neches

River Basins and Sabine Lake

A sound ecological environment is one that:
supports a healthy diversity of fish and other aquatic life;
sustains a full complement of important species;

 provides all major aquatic habitat types including rivers
and streams, reservoirs, and estuaries;

sustains key ecosystem processes; and
maintains water quality adequate for aquatic life.

5/4/2010 Sabine-Neches BBASC




Recommendation 2

Neither environmental flow standards nor
environmental flow set asides should be

established until more information is available to
determine the amount of water needed to support
a sound environment.
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Recommendation 3

The Sabine-Neches BBASC recommends that efforts be
undertaken to initiate and complete the instream flow
studies required under SB 2 (2001) in order to develop the

type of data required to better understand the amount of
instream flow needed for a sound ecological system in
order to balance the environmental need for water with
other needs for water as directed by SB 3 (2007).

The SB 2 studies should include the upper Sabine River
Basin and Neches River Basin, in addition to the ongoing
Lower Sabine River Priority Instream Flow Study.
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Recommendation 4

The Sabine-Neches BBASC recommends continued
efforts in Texas, coordinated with Louisiana, to

protect and restore Sabine Lake Estuary wetlands
identified by the USACE.
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Recommendation 5

The Sabine-Neches BBASC and Sabine-Neches BBEST
should proceed with the development of a Work Plan
that:

+ Establishes a five-year review cycle of the basin and bay
environmental flow analyses and environmental flow regime
recommendations, integrated with the SB 1 Regional
Planning five-year cycle;

Suggests adjustments to the SB 2 instream flow program to
obtain information useful to the SB 3 process; and

* Prescribes specific monitoring, studies, and activities that are
closely aligned with existing programs as much as possible
(e.g. Texas Clean Rivers Program).
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Recommendation 6

TCEQ along with the Sabine-Neches BBASC and
Sabine-Neches BBEST should address the
implementation of environmental flow standards

and set-asides, in advance of weighing the
environmental flow needs against the need for
water for other purposes.
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Recommendation 7

The Sabine-Neches BBASC recommends that no
requirement to produce overbank flows or high

flow pulses be imposed on a reservoir owner until a
liability shield is in place.
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Conclusion

The Sabine-Neches River Basins and Sabine Lake
Estuary have abundant uncontrolled runoff that provides
plentiful and variable environmental flows.

Texas has a strong, vibrant economy for which surface
water supplies play a major role.

Given that Texas’ population is projected to double within
the 5o-year SB 1 regional planning horizon, prudent water
resource management suggests further studies need to be
undertaken to address the gaps in our knowledge
regarding environmental needs to make an informed
decision in the SB 3 balancing exercise.
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Sour ce Data and Water Supplies

from the Data Web Interface

The following appendix includes a copy of the data from the TWDB Data Web
Interface. This appendix provides a summary of water supply source availability and a

summary of supplies for WUGs and WWPs categorized by county and river basin.
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Region | Source Availability 2011 Water Plan

(Ac-ft per Year) East Texas Region
Source Name County Basin 2010 2020 2030 2040 2050 2060
CARRIZO-WILCOX AQUIFER ANDERSON NECHES 5,266 5,266 5,266 5,266 5,266 5,266
CARRIZO-WILCOX AQUIFER ANDERSON TRINITY 4,564 4,564 4,564 4,564 4,564 4,564
LIVESTOCK LOCAL SUPPLY ANDERSON NECHES 599 599 599 599 599 599
LIVESTOCK LOCAL SUPPLY ANDERSON TRINITY 684 684 684 684 684 684
NECHES RIVER COMBINED RUN-OF-RIVER IRRIGATION |ANDERSON NECHES 197 197 197 197 197 197
OTHER AQUIFER ANDERSON NECHES 85 85 85 85 85 85
OTHER AQUIFER ANDERSON TRINITY 195 195 195 195 195 195
QUEEN CITY AQUIFER ANDERSON NECHES 17,252 17,252 17,252 17,252 17,252 17,252
QUEEN CITY AQUIFER ANDERSON TRINITY 1,068 1,068 1,068 1,068 1,068 1,068
SPARTA AQUIFER ANDERSON NECHES 353 353 353 353 353 353
SPARTA AQUIFER ANDERSON TRINITY 247 247 247 247 247 247
TRINITY COMBINED RUN-OF-RIVER IRRIGATION ANDERSON TRINITY 1,060 1,060 1,060 1,060 1,060 1,060
CARRIZO-WILCOX AQUIFER ANGELINA NECHES 28,330 28,330 28,330 28,330 28,330 28,330
DIRECT REUSE ANGELINA NECHES 1,265 1,265 1,265 1,265 1,265 1,265
LIVESTOCK LOCAL SUPPLY ANGELINA NECHES 347 347 347 347 347 347
NECHES RIVER COMBINED RUN-OF-RIVER IRRIGATION |ANGELINA NECHES 17 17 17 17 17 17
NECHES RIVER RUN-OF-RIVER MANUFACTURING ANGELINA NECHES 57 57 57 57 57 57
OTHER AQUIFER ANGELINA NECHES 1,450 1,450 1,450 1,450 1,450 1,450
QUEEN CITY AQUIFER ANGELINA NECHES 1,060 1,060 1,060 1,060 1,060 1,060
SPARTA AQUIFER ANGELINA NECHES 670 670 670 670 670 670
YEGUA-JACKSON AQUIFER ANGELINA NECHES 6,472 6,472 6,472 6,472 6,472 6,472
CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 10,870 10,870 10,870 10,870 10,870 10,870
LIVESTOCK LOCAL SUPPLY CHEROKEE NECHES 1,059 1,059 1,059 1,059 1,059 1,059
NECHES RIVER COMBINED RUN-OF-RIVER IRRIGATION |CHEROKEE NECHES 182 182 182 182 182 182
OTHER LOCAL SUPPLY CHEROKEE NECHES 2 2 2 2 2 2
QUEEN CITY AQUIFER CHEROKEE NECHES 21,850 21,850 21,850 21,850 21,850 21,850
SPARTA AQUIFER CHEROKEE NECHES 350 350 350 350 350 350
GULF COAST AQUIFER HARDIN NECHES 23,480 23,480 23,480 23,479 23,479 23,478
GULF COAST AQUIFER HARDIN TRINITY 20 20 20 21 21 22
LIVESTOCK LOCAL SUPPLY HARDIN NECHES 139 139 139 139 139 139
LIVESTOCK LOCAL SUPPLY HARDIN TRINITY 2 2 2 2 2 2
NECHES RIVER RUN-OF-RIVER IRRIGATION HARDIN NECHES 57 57 57 57 57 57
CARRIZO-WILCOX AQUIFER HENDERSON NECHES 4,200 4,200 4,200 4,200 4,200 4,200
INDIRECT REUSE HENDERSON NECHES 2,872 2,872 2,872 2,872 2,872 2,872
LIVESTOCK LOCAL SUPPLY HENDERSON NECHES 279 279 279 279 279 279
QUEEN CITY AQUIFER HENDERSON NECHES 14,870 14,870 14,870 14,870 14,870 14,870
CARRIZO-WILCOX AQUIFER HOUSTON NECHES 1,939 1,939 1,939 1,939 1,939 1,939
CARRIZO-WILCOX AQUIFER HOUSTON TRINITY 3,281 3,281 3,281 3,281 3,281 3,281
LIVESTOCK LOCAL SUPPLY HOUSTON NECHES 388 388 388 388 388 388
LIVESTOCK LOCAL SUPPLY HOUSTON TRINITY 783 783 783 783 783 783
NECHES RIVER COMBINED RUN-OF-RIVER IRRIGATION |HOUSTON NECHES 287 287 287 287 287 287
OTHER AQUIFER HOUSTON NECHES 400 400 400 400 400 400
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Region | Source Availability 2011 Water Plan

(Ac-ft per Year) East Texas Region
Source Name County Basin 2010 2020 2030 2040 2050 2060
OTHER AQUIFER HOUSTON TRINITY 980 980 980 980 980 980
QUEEN CITY AQUIFER HOUSTON NECHES 251 251 251 251 251 251
QUEEN CITY AQUIFER HOUSTON TRINITY 149 149 149 149 149 149
SPARTA AQUIFER HOUSTON NECHES 339 339 339 339 339 339
SPARTA AQUIFER HOUSTON TRINITY 531 531 531 531 531 531
TRINITY COMBINED RUN-OF-RIVER IRRIGATION HOUSTON TRINITY 1,783 1,783 1,783 1,783 1,783 1,783
YEGUA-JACKSON AQUIFER HOUSTON NECHES 552 552 552 552 552 552
YEGUA-JACKSON AQUIFER HOUSTON TRINITY 828 828 828 828 828 828
GULF COAST AQUIFER JASPER NECHES 28,000 28,000 28,000 28,000 28,000 28,000
GULF COAST AQUIFER JASPER SABINE 24,000 24,000 24,000 24,000 24,000 24,000
LIVESTOCK LOCAL SUPPLY JASPER NECHES 115 115 115 115 115 115
LIVESTOCK LOCAL SUPPLY JASPER SABINE 75 75 75 75 75 75
NECHES RIVER COMBINED RUN-OF-RIVER IRRIGATION |JASPER NECHES 127 127 127 127 127 127
NECHES RIVER RUN-OF-RIVER MANUFACTURING JASPER NECHES 604 604 604 604 604 604
NECHES RIVER RUN-OF-RIVER MANUFACTURING JASPER NECHES 12 12 12 12 12 12
NECHES RIVER RUN-OF-RIVER PINE ISLAND BAYOU JASPER NECHES 381,876 381,876 381,876 381,876 381,876 381,876
OTHER AQUIFER JASPER NECHES 3,000 3,000 3,000 3,000 3,000 3,000
OTHER AQUIFER JASPER SABINE 3,000 3,000 3,000 3,000 3,000 3,000
GULF COAST AQUIFER JEFFERSON NECHES 780 780 780 780 780 780
GULF COAST AQUIFER JEFFERSON NECHES-TRINITY 1,720 1,720 1,720 1,720 1,720 1,720
INDIRECT REUSE IRRIGATION JEFFERSON NECHES-TRINITY 13,687 13,687 13,687 13,687 13,687 13,687
LIVESTOCK LOCAL SUPPLY JEFFERSON NECHES 43 43 43 43 43 43
LIVESTOCK LOCAL SUPPLY JEFFERSON NECHES-TRINITY 280 280 280 280 280 280
NECHES RIVER RUN-OF-RIVER JEFFERSON NECHES 32,111 32,111 32,111 32,111 32,111 32,111
NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 434,400 434,400 434,400 434,400 434,400 434,400
NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 4,300 4,300 4,300 4,300 4,300 4,300
NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 17,922 17,922 17,922 17,922 17,922 17,922
NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 268 268 268 268 268 268
NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 12,900 12,900 12,900 12,900 12,900 12,900
NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 279,131 279,131 279,131 279,131 279,131 279,131
NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 11 11 11 11 11 11
NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 40 40 40 40 40 40
NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 2,700 2,700 2,700 2,700 2,700 2,700
NECHES-TRINITY COMBINED RUN-OF-RIVER IRRIGATIONJJEFFERSON NECHES-TRINITY 44,286 44,286 44,286 44,286 44,286 44,286
NECHES-TRINITY RIVER COMBINED RUN-OF-RIVER MAN|JEFFERSON NECHES-TRINITY 680 680 680 680 680 680
NECHES-TRINITY RIVER COMBINED RUN-OF-RIVER MINI|JEFFERSON NECHES-TRINITY 34 34 34 34 34 34
NECHES-TRINITY RIVER RUN-OF-RIVER IRRIGATION JEFFERSON NECHES-TRINITY 5,139 5,139 5,139 5,139 5,139 5,139
NECHES-TRINITY RIVER RUN-OF-RIVER IRRIGATION JEFFERSON NECHES-TRINITY 5,321 5,321 5,321 5,321 5,321 5,321
NECHES-TRINITY RIVER RUN-OF-RIVER MANUFACTURIN{JEFFERSON NECHES-TRINITY 480 480 430 480 430 480
OTHER LOCAL SUPPLY JEFFERSON NECHES 74 74 74 74 74 74
OTHER LOCAL SUPPLY JEFFERSON NECHES-TRINITY 168 168 168 168 168 168
CARRIZO-WILCOX AQUIFER NACOGDOCHES NECHES 31,140 31,140 31,140 31,140 31,140 31,140
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Region | Source Availability 2011 Water Plan

(Ac-ft per Year) East Texas Region
Source Name County Basin 2010 2020 2030 2040 2050 2060
LAKE NACONICHE LAKE/RESERVOIR NACOGDOCHES NECHES 3,239 3,239 3,239 3,239 3,239 3,239
LIVESTOCK LOCAL SUPPLY NACOGDOCHES NECHES 910 910 910 910 910 910
NECHES RIVER COMBINED RUN-OF-RIVER IRRIGATION |NACOGDOCHES NECHES 136 136 136 136 136 136
NECHES RIVER RUN-OF-RIVER MANUFACTURING NACOGDOCHES NECHES 2 2 2 2 2 2
OTHER AQUIFER NACOGDOCHES NECHES 80 80 80 80 80 80
OTHER LOCAL SUPPLY NACOGDOCHES NECHES 220 220 220 220 220 220
QUEEN CITY AQUIFER NACOGDOCHES NECHES 4,860 4,860 4,860 4,860 4,860 4,860
SPARTA AQUIFER NACOGDOCHES NECHES 400 400 400 400 400 400
YEGUA-JACKSON AQUIFER NACOGDOCHES NECHES 60 60 60 60 60 60
GULF COAST AQUIFER NEWTON NECHES 192 192 192 192 192 192
GULF COAST AQUIFER NEWTON SABINE 28,808 28,808 28,808 28,808 28,808 28,808
LIVESTOCK LOCAL SUPPLY NEWTON SABINE 66 66 66 66 66 66
OTHER AQUIFER NEWTON SABINE 1,500 1,500 1,500 1,500 1,500 1,500
OTHER LOCAL SUPPLY NEWTON SABINE 28 28 28 28 28 28
SABINE RIVER RUN-OF-RIVER NEWTON SABINE 147,100 147,100 147,100 147,100 147,100 147,100
SABINE RIVER RUN-OF-RIVER IRRIGATION NEWTON SABINE 50 50 50 50 50 50
SABINE RIVER RUN-OF-RIVER MANUFACTURING NEWTON SABINE 135 135 135 135 135 135
DIRECT REUSE ORANGE SABINE 15 15 15 15 15 15
GULF COAST AQUIFER ORANGE NECHES 4,559 4,559 4,559 4,559 4,559 4,559
GULF COAST AQUIFER ORANGE SABINE 15,441 15,441 15,441 15,441 15,441 15,441
LIVESTOCK LOCAL SUPPLY ORANGE NECHES 56 56 56 56 56 56
LIVESTOCK LOCAL SUPPLY ORANGE SABINE 70 70 70 70 70 70
NECHES RIVER RUN-OF-RIVER SALINE ORANGE NECHES 100 100 100 100 100 100
NECHES RIVER RUN-OF-RIVER SALINE ORANGE NECHES 17,210 17,210 17,210 17,210 17,210 17,210
OTHER LOCAL SUPPLY ORANGE SABINE 1 1 1 1 1 1
SABINE RIVER RUN-OF-RIVER IRRIGATION ORANGE SABINE 28 28 28 28 28 28
SABINE RIVER RUN-OF-RIVER SALINE ORANGE SABINE 267,000 267,000 267,000 267,000 267,000 267,000
CARRIZO-WILCOX AQUIFER PANOLA CYPRESS 27 27 27 27 27 27
CARRIZO-WILCOX AQUIFER PANOLA SABINE 10,343 10,343 10,343 10,343 10,343 10,343
LIVESTOCK LOCAL SUPPLY PANOLA CYPRESS 30 30 30 30 30 30
LIVESTOCK LOCAL SUPPLY PANOLA SABINE 1,828 1,828 1,828 1,828 1,828 1,828
SABINE RIVER COMBINED RUN-OF-RIVER IRRIGATION [PANOLA SABINE 191 191 191 191 191 191
SABINE RIVER RUN-OF-RIVER MANUFACTURING PANOLA SABINE 129 129 129 129 129 129
SABINE RIVER RUN-OF-RIVER MANUFACTURING PANOLA SABINE 114 114 114 114 114 114
SABINE RIVER RUN-OF-RIVER MINING PANOLA SABINE 167 167 167 167 167 167
GULF COAST AQUIFER POLK NECHES 13,500 13,500 13,500 13,500 13,500 13,500
LIVESTOCK LOCAL SUPPLY POLK NECHES 122 122 122 122 122 122
OTHER AQUIFER POLK NECHES 1,450 1,450 1,450 1,450 1,450 1,450
YEGUA-JACKSON AQUIFER POLK NECHES 360 360 360 360 360 360
ATHENS LAKE/RESERVOIR RESERVOIR NECHES 6,064 5,983 5,903 5,822 5,741 5,660
BELLWOOD LAKE/RESERVOIR RESERVOIR NECHES 950 950 950 950 950 950
CENTER LAKE/RESERVOIR RESERVOIR SABINE 754 754 754 754 754 754
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Region | Source Availability 2011 Water Plan

(Ac-ft per Year) East Texas Region
Source Name County Basin 2010 2020 2030 2040 2050 2060
CHEROKEE LAKE/RESERVOIR RESERVOIR SABINE 28,885 28,650 28,415 28,180 27,945 27,710
COLUMBIA LAKE/RESERVOIR RESERVOIR NECHES 0 0 0 0 0 0
HOUSTON COUNTY LAKE/RESERVOIR RESERVOIR TRINITY 3,500 3,500 3,500 3,500 3,500 3,500
JACKSONVILLE LAKE/RESERVOIR RESERVOIR NECHES 6,200 6,200 6,200 6,200 6,200 6,200
KURTH LAKE/RESERVOIR RESERVOIR NECHES 18,421 18,417 18,413 18,408 18,404 18,400
MARTIN LAKE/RESERVOIR RESERVOIR SABINE 25,000 25,000 25,000 25,000 25,000 25,000
MURVAUL LAKE/RESERVOIR RESERVOIR SABINE 21,792 21,203 20,615 20,027 19,438 18,850
NACOGDOCHES LAKE/RESERVOIR RESERVOIR NECHES 17,067 16,683 16,300 15,917 15,533 15,150
PALESTINE LAKE/RESERVOIR RESERVOIR NECHES 207,458 205,417 203,375 201,333 199,292 197,250
PINKSTON LAKE/RESERVOIR RESERVOIR NECHES 3,800 3,800 3,800 3,800 3,800 3,800
RUSK CITY LAKE/RESERVOIR RESERVOIR NECHES 64 63 63 62 61 60
SAM RAYBURN-STEINHAGEN LAKE/RESERVOIR SYSTEM |RESERVOIR NECHES 820,000 820,000 820,000 820,000 820,000 820,000
SAN AUGUSTINE LAKE/RESERVOIR RESERVOIR NECHES 1,285 1,285 1,285 1,285 1,285 1,285
STRIKER LAKE/RESERVOIR RESERVOIR NECHES 20,183 19,357 18,530 17,703 16,877 16,050
TIMPSON LAKE/RESERVOIR RESERVOIR NECHES 350 350 350 350 350 350
TOLEDO BEND LAKE/RESERVOIR RESERVOIR SABINE 750,000 750,000 750,000 750,000 750,000 750,000
TYLER LAKE/RESERVOIR RESERVOIR NECHES 30,925 30,900 30,875 30,850 30,825 30,800
TOLEDO BEND LAKE/RESERVOIR LOUISIANA PORTION [RESERVOIR - LOUISI{SABINE - LOUISIANA 235 235 235 235 235 235
CARRIZO-WILCOX AQUIFER RUSK NECHES 10,271 10,271 10,271 10,271 10,271 10,271
CARRIZO-WILCOX AQUIFER RUSK SABINE 10,019 10,019 10,019 10,019 10,019 10,019
LIVESTOCK LOCAL SUPPLY RUSK NECHES 386 386 386 386 386 386
LIVESTOCK LOCAL SUPPLY RUSK SABINE 308 308 308 308 308 308
NECHES RIVER COMBINED RUN-OF-RIVER IRRIGATION |RUSK NECHES 86 86 86 86 86 86
NECHES RIVER COMBINED RUN-OF-RIVER MANUFACTURUSK NECHES 2 2 2 2 2 2
OTHER LOCAL SUPPLY RUSK SABINE 287 287 287 287 287 287
QUEEN CITY AQUIFER RUSK NECHES 1,695 1,695 1,695 1,695 1,695 1,695
QUEEN CITY AQUIFER RUSK SABINE 2,555 2,555 2,555 2,555 2,555 2,555
SABINE RIVER COMBINED RUN-OF-RIVER IRRIGATION |RUSK SABINE 127 127 127 127 127 127
SABINE RIVER RUN-OF-RIVER MUNICIPAL RUSK SABINE 10 10 10 10 10 10
CARRIZO-WILCOX AQUIFER SABINE NECHES 6,048 6,048 6,048 6,048 6,048 6,048
CARRIZO-WILCOX AQUIFER SABINE SABINE 662 662 662 662 662 662
DIRECT REUSE MANUFACTURING SABINE SABINE 20 20 20 20 20 20
GULF COAST AQUIFER SABINE NECHES 97 97 97 97 97 97
GULF COAST AQUIFER SABINE SABINE 1,003 1,003 1,003 1,003 1,003 1,003
LIVESTOCK LOCAL SUPPLY SABINE NECHES 59 59 59 59 59 59
LIVESTOCK LOCAL SUPPLY SABINE SABINE 320 320 320 320 320 320
NECHES RIVER RUN-OF-RIVER MANUFACTURING SABINE NECHES 182 182 182 182 182 182
OTHER AQUIFER SABINE NECHES 115 115 115 115 115 115
OTHER AQUIFER SABINE SABINE 85 85 85 85 85 85
SPARTA AQUIFER SABINE NECHES 70 70 70 70 70 70
SPARTA AQUIFER SABINE SABINE 220 220 220 220 220 220
YEGUA-JACKSON AQUIFER SABINE NECHES 310 310 310 310 310 310
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(Ac-ft per Year) East Texas Region
Source Name County Basin 2010 2020 2030 2040 2050 2060
YEGUA-JACKSON AQUIFER SABINE SABINE 790 790 790 790 790 790
CARRIZO-WILCOX AQUIFER SAN AUGUSTINE NECHES 1,052 1,052 1,052 1,052 1,052 1,052
CARRIZO-WILCOX AQUIFER SAN AUGUSTINE  |SABINE 638 638 638 638 638 638
LIVESTOCK LOCAL SUPPLY SAN AUGUSTINE NECHES 490 490 490 490 490 490
LIVESTOCK LOCAL SUPPLY SAN AUGUSTINE  |SABINE 71 71 71 71 71 71
OTHER AQUIFER SAN AUGUSTINE NECHES 60 60 60 60 60 60
SPARTA AQUIFER SAN AUGUSTINE NECHES 160 160 160 160 160 160
SPARTA AQUIFER SAN AUGUSTINE  |SABINE 40 40 40 40 40 40
YEGUA-JACKSON AQUIFER SAN AUGUSTINE NECHES 540 540 540 540 540 540
CARRIZO-WILCOX AQUIFER SHELBY NECHES 5,346 5,346 5,346 5,346 5,346 5,346
CARRIZO-WILCOX AQUIFER SHELBY SABINE 7,404 7,404 7,404 7,404 7,404 7,404
DIRECT REUSE IRRIGATION/MANUFACTURING SHELBY SABINE 218 233 246 259 270 284
LIVESTOCK LOCAL SUPPLY SHELBY NECHES 334 334 334 334 334 334
LIVESTOCK LOCAL SUPPLY SHELBY SABINE 1,755 1,755 1,755 1,755 1,755 1,755
CARRIZO-WILCOX AQUIFER SMITH NECHES 18,400 18,400 18,400 18,400 18,400 18,400
LIVESTOCK LOCAL SUPPLY SMITH NECHES 416 416 416 416 416 416
NECHES RIVER COMBINED RUN-OF-RIVER IRRIGATION |SMITH NECHES 50 50 50 50 50 50
OTHER AQUIFER SMITH NECHES 80 80 80 80 80 80
QUEEN CITY AQUIFER SMITH NECHES 17,280 17,280 17,280 17,280 17,280 17,280
CARRIZO-WILCOX AQUIFER TRINITY NECHES 2,161 2,161 2,161 2,161 2,161 2,161
GULF COAST AQUIFER TRINITY NECHES 100 100 100 100 100 100
LIVESTOCK LOCAL SUPPLY TRINITY NECHES 135 135 135 135 135 135
NECHES RIVER RUN-OF-RIVER IRRIGATION TRINITY NECHES 62 62 62 62 62 62
OTHER AQUIFER TRINITY NECHES 280 280 280 280 280 280
SPARTA AQUIFER TRINITY NECHES 600 600 600 600 600 600
YEGUA-JACKSON AQUIFER TRINITY NECHES 740 740 740 740 740 740
GULF COAST AQUIFER TYLER NECHES 30,300 30,300 30,300 30,300 30,300 30,300
LIVESTOCK LOCAL SUPPLY TYLER NECHES 165 165 165 165 165 165
NECHES RIVER COMBINED RUN-OF-RIVER IRRIGATION |TYLER NECHES 123 123 123 123 123 123
OTHER AQUIFER TYLER NECHES 1,620 1,620 1,620 1,620 1,620 1,620
YEGUA-JACKSON AQUIFER TYLER NECHES 180 180 180 180 180 180
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2011 Water Plan
East Texas Region

WUG Name WUG County WUG Basin |[Source Name Source County Source Basin 2010 2020 2030 2040 2050 2060
BRUSHY CREEK WSC ANDERSON NECHES CARRIZO-WILCOX AQUIFER ANDERSON NECHES 205 205 205 205 205 205
BRUSHY CREEK WSC ANDERSON TRINITY CARRIZO-WILCOX AQUIFER ANDERSON NECHES 169 169 169 169 169 169
CONSOLIDATED WSC ANDERSON NECHES CARRIZO-WILCOX AQUIFER HOUSTON TRINITY 15 15 15 15 15 15
CONSOLIDATED WSC ANDERSON NECHES HOUSTON COUNTY LAKE/RESERVOIR RESERVOIR TRINITY 23 24 24 23 24 24
CONSOLIDATED WSC ANDERSON TRINITY CARRIZO-WILCOX AQUIFER HOUSTON TRINITY 51 51 51 51 51 51
CONSOLIDATED WSC ANDERSON TRINITY HOUSTON COUNTY LAKE/RESERVOIR RESERVOIR TRINITY 79 78 78 79 78 78
COUNTY-OTHER ANDERSON NECHES CARRIZO-WILCOX AQUIFER ANDERSON NECHES 500 500 500 500 500 500
COUNTY-OTHER ANDERSON NECHES OTHER AQUIFER ANDERSON NECHES 32 32 32 32 32 32
COUNTY-OTHER ANDERSON NECHES QUEEN CITY AQUIFER ANDERSON NECHES 239 239 239 239 239 239
COUNTY-OTHER ANDERSON NECHES SPARTA AQUIFER ANDERSON NECHES 88 88 88 88 88 88
COUNTY-OTHER ANDERSON TRINITY CARRIZO-WILCOX AQUIFER ANDERSON NECHES 2,000 2,000 2,000 2,000 2,000 2,000
COUNTY-OTHER ANDERSON TRINITY CARRIZO-WILCOX AQUIFER ANDERSON TRINITY 2,731 2,731 2,731 2,731 2,731 2,731
COUNTY-OTHER ANDERSON TRINITY OTHER AQUIFER ANDERSON TRINITY 45 45 45 45 45 45
COUNTY-OTHER ANDERSON TRINITY QUEEN CITY AQUIFER ANDERSON TRINITY 336 336 336 336 336 336
COUNTY-OTHER ANDERSON TRINITY SPARTA AQUIFER ANDERSON TRINITY 124 124 124 124 124 124
ELKHART ANDERSON TRINITY CARRIZO-WILCOX AQUIFER ANDERSON TRINITY 428 428 428 428 428 428
FOUR PINE WSC ANDERSON TRINITY CARRIZO-WILCOX AQUIFER ANDERSON TRINITY 549 549 549 549 549 549
FRANKSTON ANDERSON NECHES CARRIZO-WILCOX AQUIFER ANDERSON NECHES 558 558 558 558 558 558
IRRIGATION ANDERSON NECHES CARRIZO-WILCOX AQUIFER ANDERSON NECHES 30 30 30 30 30 30
NECHES RIVER COMBINED RUN-OF-RIVER
IRRIGATION ANDERSON NECHES IRRIGATION ANDERSON NECHES 197 197 197 197 197 197
IRRIGATION ANDERSON NECHES QUEEN CITY AQUIFER ANDERSON NECHES 3 3 3 3 3 3
IRRIGATION ANDERSON TRINITY CARRIZO-WILCOX AQUIFER ANDERSON TRINITY 356 356 356 356 356 356
TRINITY COMBINED RUN-OF-RIVER

IRRIGATION ANDERSON TRINITY IRRIGATION ANDERSON TRINITY 1,060 1,060 1,060 1,060 1,060 1,060
LIVESTOCK ANDERSON NECHES LIVESTOCK LOCAL SUPPLY ANDERSON NECHES 599 599 599 599 599 599
LIVESTOCK ANDERSON NECHES QUEEN CITY AQUIFER ANDERSON NECHES 200 200 200 200 200 200
LIVESTOCK ANDERSON NECHES SPARTA AQUIFER ANDERSON NECHES 75 75 75 75 75 75
LIVESTOCK ANDERSON TRINITY CARRIZO-WILCOX AQUIFER ANDERSON TRINITY 244 244 244 244 244 244
LIVESTOCK ANDERSON TRINITY LIVESTOCK LOCAL SUPPLY ANDERSON TRINITY 684 684 684 684 684 684
LIVESTOCK ANDERSON TRINITY OTHER AQUIFER ANDERSON TRINITY 29 29 29 29 29 29
LIVESTOCK ANDERSON TRINITY QUEEN CITY AQUIFER ANDERSON TRINITY 218 218 218 218 218 218
LIVESTOCK ANDERSON TRINITY SPARTA AQUIFER ANDERSON TRINITY 80 80 80 80 80 80
MINING ANDERSON NECHES CARRIZO-WILCOX AQUIFER ANDERSON NECHES 505 505 505 505 505 505
MINING ANDERSON TRINITY CARRIZO-WILCOX AQUIFER ANDERSON TRINITY 33 33 33 33 33 33
PALESTINE ANDERSON NECHES PALESTINE LAKE/RESERVOIR RESERVOIR NECHES 2,278 2,278 2,278 2,278 2,278 2,278
PALESTINE ANDERSON TRINITY PALESTINE LAKE/RESERVOIR RESERVOIR NECHES 2,053 2,053 2,053 2,053 2,053 2,053
WALSTON SPRINGS WSC ANDERSON NECHES CARRIZO-WILCOX AQUIFER ANDERSON NECHES 833 833 833 833 833 833
ANGELINA WSC ANGELINA NECHES YEGUA-JACKSON AQUIFER ANGELINA NECHES 674 674 674 674 674 674
CENTRAL WCID OF ANGELINA

COUNTY ANGELINA NECHES CARRIZO-WILCOX AQUIFER ANGELINA NECHES 874 874 874 874 874 874
COUNTY-OTHER ANGELINA NECHES CARRIZO-WILCOX AQUIFER ANGELINA NECHES 615 600 598 597 597 598
COUNTY-OTHER ANGELINA NECHES YEGUA-JACKSON AQUIFER ANGELINA NECHES 1,357 1,357 1,357 1,357 1,357 1,357
DIBOLL ANGELINA NECHES YEGUA-JACKSON AQUIFER ANGELINA NECHES 936 936 936 936 936 936
FOUR WAY WSC ANGELINA NECHES YEGUA-JACKSON AQUIFER ANGELINA NECHES 1,372 1,372 1,372 1,372 1,372 1,372
HUDSON ANGELINA NECHES CARRIZO-WILCOX AQUIFER ANGELINA NECHES 808 808 808 808 808 808
HUDSON WSC ANGELINA NECHES CARRIZO-WILCOX AQUIFER ANGELINA NECHES 991 991 991 991 991 991
HUNTINGTON ANGELINA NECHES CARRIZO-WILCOX AQUIFER ANGELINA NECHES 11 11 12 12 12 12
HUNTINGTON ANGELINA NECHES YEGUA-JACKSON AQUIFER ANGELINA NECHES 625 625 625 625 625 625
IRRIGATION ANGELINA NECHES OTHER AQUIFER ANGELINA NECHES 38 38 38 38 38 38
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WUG Name WUG County WUG Basin [Source Name Source County Source Basin 2010 2020 2030 2040 2050 2060
LIVESTOCK ANGELINA NECHES LIVESTOCK LOCAL SUPPLY ANGELINA NECHES 347 347 347 347 347 347
LIVESTOCK ANGELINA NECHES OTHER AQUIFER ANGELINA NECHES 155 155 155 155 155 155
LIVESTOCK ANGELINA NECHES QUEEN CITY AQUIFER ANGELINA NECHES 79 79 79 79 79 79
LIVESTOCK ANGELINA NECHES SPARTA AQUIFER ANGELINA NECHES 79 79 79 79 79 79
LUFKIN ANGELINA NECHES CARRIZO-WILCOX AQUIFER ANGELINA NECHES 4,302 3,327| 3,389| 3,449 3,535 3,634
MANUFACTURING ANGELINA NECHES CARRIZO-WILCOX AQUIFER ANGELINA NECHES 9,345| 10,699 10,709 10,716 10,693| 10,651
MANUFACTURING ANGELINA NECHES DIRECT REUSE ANGELINA NECHES 1,265 1,265 1,265 1,265 1,265| 1,265
MANUFACTURING ANGELINA NECHES KURTH LAKE/RESERVOIR RESERVOIR NECHES 0 0 0 0 0 0
MANUFACTURING ANGELINA NECHES OTHER AQUIFER ANGELINA NECHES 1,023 1,023 1,023] 1,023] 1,023 1,023
MANUFACTURING ANGELINA NECHES STRIKER LAKE/RESERVOIR RESERVOIR NECHES 0 0 0 0 0 0
MINING ANGELINA NECHES CARRIZO-WILCOX AQUIFER ANGELINA NECHES 28 28 28 28 28 28
REDLAND WSC ANGELINA NECHES CARRIZO-WILCOX AQUIFER ANGELINA NECHES 840 840 840 840 840 840
ZAVALLA ANGELINA NECHES OTHER AQUIFER ANGELINA NECHES 193 193 193 193 193 193
ALTO CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 549 549 549 549 549 549
ALTO RURAL WSC CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 756 756 756 756 756 756
BULLARD CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 13 13 13 13 13 14
COUNTY-OTHER CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 1,563 1,563 1,563 1,563 1,563| 1,563
COUNTY-OTHER CHEROKEE NECHES JACKSONVILLE LAKE/RESERVOIR RESERVOIR NECHES 218 180 134 78 54 41
COUNTY-OTHER CHEROKEE NECHES QUEEN CITY AQUIFER CHEROKEE NECHES 81 81 81 81 81 81
COUNTY-OTHER CHEROKEE NECHES SPARTA AQUIFER CHEROKEE NECHES 12 12 12 12 12 12
CRAFT-TURNEY WSC CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 213 240 276 322 339 348
CRAFT-TURNEY WSC CHEROKEE NECHES JACKSONVILLE LAKE/RESERVOIR RESERVOIR NECHES 497 559 643 752 790 811
IRRIGATION CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 51 51 51 51 51 51
NECHES RIVER COMBINED RUN-OF-RIVER

IRRIGATION CHEROKEE NECHES IRRIGATION CHEROKEE NECHES 182 182 182 182 182 182
IRRIGATION CHEROKEE NECHES PALESTINE LAKE/RESERVOIR RESERVOIR NECHES 296 293 290 287 285 282
IRRIGATION CHEROKEE NECHES QUEEN CITY AQUIFER CHEROKEE NECHES 51 51 51 51 51 51
IRRIGATION CHEROKEE NECHES SPARTA AQUIFER CHEROKEE NECHES 3 3 3 3 3 3
JACKSONVILLE CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 1,450 1,420 1,390 1,358| 1,344 1,326
JACKSONVILLE CHEROKEE NECHES JACKSONVILLE LAKE/RESERVOIR RESERVOIR NECHES 3,381 3,311 3,243 3,168 3,135 3,093
LIVESTOCK CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 566 566 566 566 566 566
LIVESTOCK CHEROKEE NECHES LIVESTOCK LOCAL SUPPLY CHEROKEE NECHES 1,059 1,059 1,059] 1,059 1,059| 1,059
LIVESTOCK CHEROKEE NECHES QUEEN CITY AQUIFER CHEROKEE NECHES 566 566 566 566 566 566
LIVESTOCK CHEROKEE NECHES SPARTA AQUIFER CHEROKEE NECHES 186 186 186 186 186 186
MANUFACTURING CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 297 306 312 316 318 325
MANUFACTURING CHEROKEE NECHES JACKSONVILLE LAKE/RESERVOIR RESERVOIR NECHES 693 714 727 738 742 758
MINING CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 101 101 101 101 101 101
MINING CHEROKEE NECHES OTHER LOCAL SUPPLY CHEROKEE NECHES 2 2 2 2 2 2
NEW SUMMERFIELD CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 262 262 262 262 262 262
NORTH CHEROKEE WSC CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 160 171 179 184 191 199
NORTH CHEROKEE WSC CHEROKEE NECHES JACKSONVILLE LAKE/RESERVOIR RESERVOIR NECHES 374 400 418 430 445 463
RUSK CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 1,315 1,316 1,317 1,317 1,318 1,319
RUSK CHEROKEE NECHES RUSK CITY LAKE/RESERVOIR RESERVOIR NECHES 64 63 63 62 61 60
RUSK RURAL WSC CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 537 537 537 537 537 537
SOUTHERN UTILITIES

COMPANY CHEROKEE NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 574 603 633 665 698 733
STEAM ELECTRIC POWER CHEROKEE NECHES STRIKER LAKE/RESERVOIR RESERVOIR NECHES 2,245 1,790 2,093 2,462 2,912 3,460
TROUP CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 8 8 8 8 8 8
WELLS CHEROKEE NECHES CARRIZO-WILCOX AQUIFER CHEROKEE NECHES 359 359 359 359 359 359
COUNTY-OTHER HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 1,680 1,680 1,680 1,680 1,680 1,680
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WUG Name WUG County WUG Basin [Source Name Source County Source Basin 2010 2020 2030 2040 2050 2060
COUNTY-OTHER HARDIN TRINITY GULF COAST AQUIFER HARDIN TRINITY 20 20 20 20 20 20
IRRIGATION HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 2,500 2,500| 2,500[ 2,500[ 2,500 2,500
KOUNTZE HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 729 729 729 729 729 729
LAKE LIVINGSTON WATER

SUPPLY & SEWER SERVICE

COMPANY HARDIN TRINITY GULF COAST AQUIFER HARDIN NECHES 8 8 8 8 8 8
LIVESTOCK HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 18 18 18 18 18 18
LIVESTOCK HARDIN NECHES LIVESTOCK LOCAL SUPPLY HARDIN NECHES 139 139 139 139 139 139
LIVESTOCK HARDIN TRINITY LIVESTOCK LOCAL SUPPLY HARDIN TRINITY 2 2 2 2 2 2
LUMBERTON HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 1,700 1,700 1,700 1,700 1,700 1,675
LUMBERTON MUD HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 2,981 2,981 2,981 2,981 2,981 2,981
MANUFACTURING HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 119 119 119 119 119 119
MINING HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 28 28 28 28 28 28
NORTH HARDIN WSC HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 1,399 1,399 1,399 1,399 1,399| 1,399
SILSBEE HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 1,608 1,608 1,608 1,608 1,608 1,608
SOUR LAKE HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 766 766 766 766 766 766
WEST HARDIN WSC HARDIN NECHES GULF COAST AQUIFER HARDIN NECHES 599 599 599 599 599 599
ATHENS HENDERSON NECHES ATHENS LAKE/RESERVOIR RESERVOIR NECHES 62 33 42 50 57 65
ATHENS HENDERSON NECHES CARRIZO-WILCOX AQUIFER HENDERSON TRINITY 19 22 24 25 25 26
BERRYVILLE HENDERSON NECHES CARRIZO-WILCOX AQUIFER HENDERSON NECHES 179 179 179 179 179 179
BETHEL-ASH WSC HENDERSON NECHES CARRIZO-WILCOX AQUIFER HENDERSON NECHES 650 650 650 650 650 650
BROWNSBORO HENDERSON NECHES CARRIZO-WILCOX AQUIFER HENDERSON NECHES 300 300 300 300 300 300
BRUSHY CREEK WSC HENDERSON NECHES CARRIZO-WILCOX AQUIFER ANDERSON NECHES 209 209 209 209 209 209
CHANDLER HENDERSON NECHES CARRIZO-WILCOX AQUIFER HENDERSON NECHES 739 739 739 739 739 739
COUNTY-OTHER HENDERSON NECHES CARRIZO-WILCOX AQUIFER HENDERSON NECHES 1,747\ 1,747\ 1,747 1,747 1,747 1,747
COUNTY-OTHER HENDERSON NECHES PALESTINE LAKE/RESERVOIR RESERVOIR NECHES 99 98 97 96 95 94
COUNTY-OTHER HENDERSON NECHES QUEEN CITY AQUIFER HENDERSON NECHES 840 840 840 840 840 840
IRRIGATION HENDERSON NECHES ATHENS LAKE/RESERVOIR RESERVOIR NECHES 171 94 86 79 71 64
LIVESTOCK HENDERSON NECHES ATHENS LAKE/RESERVOIR RESERVOIR NECHES 380 1,735 1,546| 1,376| 1,203| 1,040
LIVESTOCK HENDERSON NECHES CARRIZO-WILCOX AQUIFER HENDERSON NECHES 97 97 97 97 97 97
LIVESTOCK HENDERSON NECHES INDIRECT REUSE HENDERSON NECHES 2,872 0 0 0 0 0
LIVESTOCK HENDERSON NECHES LIVESTOCK LOCAL SUPPLY HENDERSON NECHES 248 248 248 248 248 248
LIVESTOCK HENDERSON NECHES QUEEN CITY AQUIFER HENDERSON NECHES 485 485 485 485 485 485
MANUFACTURING HENDERSON NECHES CARRIZO-WILCOX AQUIFER HENDERSON NECHES 12 14 16 18 20 22
MINING HENDERSON NECHES CARRIZO-WILCOX AQUIFER HENDERSON NECHES 27 27 27 27 27 27
MURCHISON HENDERSON NECHES CARRIZO-WILCOX AQUIFER HENDERSON NECHES 251 251 251 251 251 251
RP M WSC HENDERSON NECHES CARRIZO-WILCOX AQUIFER HENDERSON NECHES 122 122 122 122 122 122
CONSOLIDATED WSC HOUSTON NECHES CARRIZO-WILCOX AQUIFER HOUSTON TRINITY 166 166 166 166 166 166
CONSOLIDATED WSC HOUSTON NECHES HOUSTON COUNTY LAKE/RESERVOIR RESERVOIR TRINITY 255 255 255 255 255 255
CONSOLIDATED WSC HOUSTON TRINITY CARRIZO-WILCOX AQUIFER HOUSTON TRINITY 427 427 427 427 427 427
CONSOLIDATED WSC HOUSTON TRINITY HOUSTON COUNTY LAKE/RESERVOIR RESERVOIR TRINITY 655 655 655 655 655 655
COUNTY-OTHER HOUSTON NECHES CARRIZO-WILCOX AQUIFER HOUSTON NECHES 144 144 144 144 144 144
COUNTY-OTHER HOUSTON NECHES OTHER AQUIFER HOUSTON NECHES 197 197 197 197 197 197
COUNTY-OTHER HOUSTON NECHES QUEEN CITY AQUIFER HOUSTON NECHES 164 164 164 164 164 164
COUNTY-OTHER HOUSTON NECHES SPARTA AQUIFER HOUSTON NECHES 100 100 100 100 100 100
COUNTY-OTHER HOUSTON TRINITY HOUSTON COUNTY LAKE/RESERVOIR RESERVOIR TRINITY 84 83 84 85 87 90
COUNTY-OTHER HOUSTON TRINITY OTHER AQUIFER HOUSTON TRINITY 352 352 352 352 352 352
CROCKETT HOUSTON TRINITY HOUSTON COUNTY LAKE/RESERVOIR RESERVOIR TRINITY 1,731 1,716 1,702| 1,689 1,676 1,661
GRAPELAND HOUSTON NECHES CARRIZO-WILCOX AQUIFER HOUSTON NECHES 255 255 255 255 255 255
GRAPELAND HOUSTON TRINITY CARRIZO-WILCOX AQUIFER HOUSTON NECHES 255 255 255 255 255 255
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WUG Name WUG County WUG Basin [Source Name Source County Source Basin 2010 2020 2030 2040 2050 2060
GRAPELAND HOUSTON TRINITY HOUSTON COUNTY LAKE/RESERVOIR RESERVOIR TRINITY 381 377 374 372 369 365
NECHES RIVER COMBINED RUN-OF-RIVER
IRRIGATION HOUSTON NECHES IRRIGATION HOUSTON NECHES 287 287 287 287 287 287
IRRIGATION HOUSTON NECHES QUEEN CITY AQUIFER HOUSTON NECHES 11 11 11 11 11 11
IRRIGATION HOUSTON NECHES SPARTA AQUIFER HOUSTON NECHES 14 14 14 14 14 14
IRRIGATION HOUSTON TRINITY CARRIZO-WILCOX AQUIFER HOUSTON TRINITY 51 51 51 51 51 51
IRRIGATION HOUSTON TRINITY QUEEN CITY AQUIFER HOUSTON TRINITY 101 101 101 101 101 101
IRRIGATION HOUSTON TRINITY SPARTA AQUIFER HOUSTON TRINITY 110 110 110 110 110 110
TRINITY COMBINED RUN-OF-RIVER
IRRIGATION HOUSTON TRINITY IRRIGATION HOUSTON TRINITY 1,783 1,783 1,783 1,783 1,783 1,783
LIVESTOCK HOUSTON NECHES CARRIZO-WILCOX AQUIFER HOUSTON NECHES 11 11 11 11 11 11
LIVESTOCK HOUSTON NECHES LIVESTOCK LOCAL SUPPLY HOUSTON NECHES 388 388 388 388 388 388
LIVESTOCK HOUSTON NECHES QUEEN CITY AQUIFER HOUSTON NECHES 68 68 68 68 68 68
LIVESTOCK HOUSTON NECHES SPARTA AQUIFER HOUSTON NECHES 159 159 159 159 159 159
LIVESTOCK HOUSTON TRINITY CARRIZO-WILCOX AQUIFER HOUSTON TRINITY 75 75 75 75 75 75
LIVESTOCK HOUSTON TRINITY LIVESTOCK LOCAL SUPPLY HOUSTON TRINITY 783 783 783 783 783 783
LIVESTOCK HOUSTON TRINITY OTHER AQUIFER HOUSTON TRINITY 246 246 246 246 246 246
LIVESTOCK HOUSTON TRINITY QUEEN CITY AQUIFER HOUSTON TRINITY 44 44 44 44 44 44
LIVESTOCK HOUSTON TRINITY SPARTA AQUIFER HOUSTON TRINITY 306 306 306 306 306 306
LOVELADY HOUSTON TRINITY HOUSTON COUNTY LAKE/RESERVOIR RESERVOIR TRINITY 51 51 51 51 51 51
LOVELADY HOUSTON TRINITY YEGUA-JACKSON AQUIFER HOUSTON TRINITY 197 197 197 197 197 197
MANUFACTURING HOUSTON NECHES CARRIZO-WILCOX AQUIFER HOUSTON NECHES 11 11 11 11 11 11
MANUFACTURING HOUSTON TRINITY HOUSTON COUNTY LAKE/RESERVOIR RESERVOIR TRINITY 159 177 193 208 221 237
MINING HOUSTON NECHES OTHER AQUIFER HOUSTON NECHES 94 94 94 94 94 94
MINING HOUSTON TRINITY OTHER AQUIFER HOUSTON TRINITY 85 85 85 85 85 85
MINING HOUSTON TRINITY SPARTA AQUIFER HOUSTON TRINITY 48 48 48 48 48 48
COUNTY-OTHER JASPER NECHES GULF COAST AQUIFER JASPER NECHES 1,500 1,500 1,500 1,500 1,500 1,500
COUNTY-OTHER JASPER SABINE GULF COAST AQUIFER JASPER SABINE 941 941 941 941 941 941
JASPER JASPER NECHES GULF COAST AQUIFER JASPER NECHES 4,534 4,534 4,534 4,534 4,534 4,534
JASPER COUNTY WCID #1 JASPER SABINE GULF COAST AQUIFER JASPER SABINE 555 555 555 555 555 555
KIRBYVILLE JASPER SABINE GULF COAST AQUIFER JASPER SABINE 600 600 600 600 600 600
LIVESTOCK JASPER NECHES GULF COAST AQUIFER JASPER NECHES 84 84 84 84 84 84
LIVESTOCK JASPER NECHES LIVESTOCK LOCAL SUPPLY JASPER NECHES 115 115 115 115 115 115
LIVESTOCK JASPER SABINE GULF COAST AQUIFER JASPER SABINE 52 52 52 52 52 52
LIVESTOCK JASPER SABINE LIVESTOCK LOCAL SUPPLY JASPER SABINE 75 75 75 75 75 75
MANUFACTURING JASPER NECHES GULF COAST AQUIFER JASPER NECHES 21,711 21,711 21,711 21,711 21,711 21,711
MANUFACTURING JASPER NECHES GULF COAST AQUIFER JASPER SABINE 21,715 21,714 21,713 21,711 21,711] 21,711
NECHES RIVER RUN-OF-RIVER
MANUFACTURING JASPER NECHES MANUFACTURING JASPER NECHES 604 604 604 604 604 604
NECHES RIVER RUN-OF-RIVER
MANUFACTURING JASPER NECHES MANUFACTURING JASPER NECHES 12 12 12 12 12 12
SAM RAYBURN-STEINHAGEN
MANUFACTURING JASPER NECHES LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 20,189 23,571 26,084 28,281| 29,928| 29,991
MANUFACTURING JASPER SABINE GULF COAST AQUIFER JASPER SABINE 36 38 39 41 41 41
MAURICEVILLE SUD JASPER SABINE GULF COAST AQUIFER ORANGE SABINE 108 108 108 108 108 108
MINING JASPER NECHES GULF COAST AQUIFER JASPER NECHES 2 2 2 2 2 2
MINING JASPER SABINE GULF COAST AQUIFER JASPER SABINE 2 2 2 2 2 2
BEAUMONT JEFFERSON NECHES GULF COAST AQUIFER HARDIN NECHES 3,250 3,250 3,250 3,250 3,250 3,250
BEAUMONT JEFFERSON NECHES NECHES RIVER RUN-OF-RIVER JEFFERSON NECHES 7,187 6,966 6,770 6,603 6,418 6,108
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NECHES-
BEAUMONT JEFFERSON TRINITY GULF COAST AQUIFER HARDIN NECHES 5,750, 5,750 5,750 5,750 5,750 5,750
NECHES-
BEAUMONT JEFFERSON TRINITY NECHES RIVER RUN-OF-RIVER JEFFERSON NECHES 12,537 12,151 11,809| 11,519| 11,196| 10,654
BEVIL OAKS JEFFERSON NECHES GULF COAST AQUIFER JEFFERSON NECHES 404 404 404 404 404 404
NECHES-
CHINA JEFFERSON TRINITY GULF COAST AQUIFER JEFFERSON NECHES-TRINITY 357 357 357 357 357 357
COUNTY-OTHER JEFFERSON NECHES GULF COAST AQUIFER HARDIN NECHES 13 17 20 23 26 31
NECHES-
COUNTY-OTHER JEFFERSON TRINITY GULF COAST AQUIFER HARDIN NECHES 0 0 0 0 0 0
NECHES-
COUNTY-OTHER JEFFERSON TRINITY NECHES RIVER RUN-OF-RIVER JEFFERSON NECHES 1,679 2,177 2,595 2,922| 3,285 3,973
NECHES- SAM RAYBURN-STEINHAGEN
COUNTY-OTHER JEFFERSON TRINITY LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 188 244 291 327 368 445
SAM RAYBURN-STEINHAGEN
GROVES JEFFERSON NECHES LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 44 43 43 42 41 41
NECHES- SAM RAYBURN-STEINHAGEN
GROVES JEFFERSON TRINITY LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 3,146| 3,094 3,042 2,989 2,955 2,955
NECHES RIVER RUN-OF-RIVER PINE ISLAND
IRRIGATION JEFFERSON NECHES BAYOU JASPER NECHES 11,648 11,648 11,648| 11,648| 11,648| 11,648
NECHES-
IRRIGATION JEFFERSON TRINITY INDIRECT REUSE IRRIGATION JEFFERSON NECHES-TRINITY 13,687 13,687 13,687| 13,687| 13,687| 13,687
NECHES- NECHES RIVER RUN-OF-RIVER PINE ISLAND
IRRIGATION JEFFERSON TRINITY BAYOU JASPER NECHES 128,352| 128,352| 128,352 122,622 112,622| 102,622
NECHES- NECHES-TRINITY COMBINED RUN-OF-
IRRIGATION JEFFERSON TRINITY RIVER IRRIGATION JEFFERSON NECHES-TRINITY 44,286| 44,286| 44,286| 44,286 44,286 44,286
NECHES- NECHES-TRINITY RIVER RUN-OF-RIVER
IRRIGATION JEFFERSON TRINITY IRRIGATION JEFFERSON NECHES-TRINITY 5,139| 5,139| 5,139 5,139 5,139 5,139
NECHES- NECHES-TRINITY RIVER RUN-OF-RIVER
IRRIGATION JEFFERSON TRINITY IRRIGATION JEFFERSON NECHES-TRINITY 5,321| 5,321| 5,321f 5,321 5,321 5,321
NECHES- SAM RAYBURN-STEINHAGEN
IRRIGATION JEFFERSON TRINITY LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 0 0 0| 5,730 15,730 25,730
SAM RAYBURN-STEINHAGEN
JEFFERSON COUNTY WCID #10|JEFFERSON NECHES LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 243 266 285 299 316 353
NECHES- SAM RAYBURN-STEINHAGEN
JEFFERSON COUNTY WCID #10|JEFFERSON TRINITY LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 397 434 465 488 516 576
LIVESTOCK JEFFERSON NECHES GULF COAST AQUIFER JEFFERSON NECHES 84 84 84 84 84 84
LIVESTOCK JEFFERSON NECHES LIVESTOCK LOCAL SUPPLY JEFFERSON NECHES 43 43 43 43 43 43
NECHES-
LIVESTOCK JEFFERSON TRINITY GULF COAST AQUIFER JEFFERSON NECHES-TRINITY 430 430 430 430 430 430
NECHES-
LIVESTOCK JEFFERSON TRINITY LIVESTOCK LOCAL SUPPLY JEFFERSON NECHES-TRINITY 280 280 280 280 280 280
MANUFACTURING JEFFERSON NECHES GULF COAST AQUIFER JEFFERSON NECHES 135 135 135 135 135 135
MANUFACTURING JEFFERSON NECHES NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 0 0 0 0 0 0
MANUFACTURING JEFFERSON NECHES NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 0 0 0 0 0 0
MANUFACTURING JEFFERSON NECHES NECHES RIVER RUN-OF-RIVER SALINE JEFFERSON NECHES 0 0 0 0 0 0
SAM RAYBURN-STEINHAGEN
MANUFACTURING JEFFERSON NECHES LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 38,625| 108,031| 154,047( 160,681| 167,262| 173,876
NECHES-
MANUFACTURING JEFFERSON TRINITY GULF COAST AQUIFER JEFFERSON NECHES-TRINITY 278 278 278 278 278 278
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WUG Name WUG County WUG Basin [Source Name Source County Source Basin 2010 2020 2030 2040 2050 2060
NECHES-
MANUFACTURING JEFFERSON TRINITY NECHES RIVER RUN-OF-RIVER JEFFERSON NECHES 1,000 1,105 1,221 1,349 1,490 1,646
NECHES- NECHES RIVER RUN-OF-RIVER PINE ISLAND
MANUFACTURING JEFFERSON TRINITY BAYOU JASPER NECHES 72,016| 165,916 237,606| 247,606( 257,606| 267,606
NECHES- NECHES-TRINITY RIVER COMBINED RUN-
MANUFACTURING JEFFERSON TRINITY OF-RIVER MANUFACTURING JEFFERSON NECHES-TRINITY 680 680 680 680 680 680
NECHES- NECHES-TRINITY RIVER RUN-OF-RIVER
MANUFACTURING JEFFERSON TRINITY MANUFACTURING JEFFERSON NECHES-TRINITY 480 480 480 480 480 480
NECHES- SAM RAYBURN-STEINHAGEN
MANUFACTURING JEFFERSON TRINITY LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 39,531| 147,706| 209,947| 218,855| 228,176| 237,286
MEEKER MUD JEFFERSON NECHES GULF COAST AQUIFER JEFFERSON NECHES-TRINITY 52 61 68 74 80 93
NECHES-
MEEKER MUD JEFFERSON TRINITY GULF COAST AQUIFER JEFFERSON NECHES-TRINITY 520 511 504 498 492 479
NECHES-
MEEKER MUD JEFFERSON TRINITY NECHES RIVER RUN-OF-RIVER JEFFERSON NECHES 3 4 4 5 5 8
MINING JEFFERSON NECHES GULF COAST AQUIFER JEFFERSON NECHES 1 1 1 1 1 1
MINING JEFFERSON NECHES OTHER LOCAL SUPPLY JEFFERSON NECHES 74 74 74 74 74 74
NECHES-
MINING JEFFERSON TRINITY GULF COAST AQUIFER JEFFERSON NECHES-TRINITY 74 74 74 74 74 74
NECHES- NECHES-TRINITY RIVER COMBINED RUN-
MINING JEFFERSON TRINITY OF-RIVER MINING JEFFERSON NECHES-TRINITY 34 34 34 34 34 34
NECHES-
MINING JEFFERSON TRINITY OTHER LOCAL SUPPLY JEFFERSON NECHES-TRINITY 168 168 168 168 168 168
SAM RAYBURN-STEINHAGEN
NEDERLAND JEFFERSON NECHES LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 159 165 170 172 177 187
NECHES- SAM RAYBURN-STEINHAGEN
NEDERLAND JEFFERSON TRINITY LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 3,966 4,103 4,217 4,284 4,396 4,647
SAM RAYBURN-STEINHAGEN
NOME JEFFERSON NECHES LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 90 97 102 107 112 122
NECHES- SAM RAYBURN-STEINHAGEN
NOME JEFFERSON TRINITY LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 37 39 42 43 45 50
SAM RAYBURN-STEINHAGEN
PORT ARTHUR JEFFERSON NECHES LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 59 58 56 55 54 54
NECHES- SAM RAYBURN-STEINHAGEN
PORT ARTHUR JEFFERSON TRINITY LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 9,645 9,452 9,259 9,067 8,939 8,939
SAM RAYBURN-STEINHAGEN
PORT NECHES JEFFERSON NECHES LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 909 909 913 908 920 960
NECHES- SAM RAYBURN-STEINHAGEN
PORT NECHES JEFFERSON TRINITY LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 873 873 876 872 884 922
WEST JEFFERSON COUNTY NECHES- SAM RAYBURN-STEINHAGEN
MWD JEFFERSON TRINITY LAKE/RESERVOIR SYSTEM RESERVOIR NECHES 1,029 1,148 1,264 1,345 1,436 1,631
APPLEBY WSC NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES [NECHES 851 870 898 930 993 1,063
APPLEBY WSC NACOGDOCHES NECHES NACOGDOCHES LAKE/RESERVOIR RESERVOIR NECHES 21 122 266 428 732 1,058
COUNTY-OTHER NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES [NECHES 2,418 2,418 2,418 2,418 2,418 2,418
COUNTY-OTHER NACOGDOCHES NECHES NACOGDOCHES LAKE/RESERVOIR RESERVOIR NECHES 0 0 0 0 0 0
COUNTY-OTHER NACOGDOCHES NECHES OTHER AQUIFER NACOGDOCHES [NECHES 9 9 9 9 9 9
COUNTY-OTHER NACOGDOCHES NECHES QUEEN CITY AQUIFER NACOGDOCHES [NECHES 25 25 25 25 25 25
COUNTY-OTHER NACOGDOCHES NECHES SPARTA AQUIFER NACOGDOCHES  [NECHES 29 29 29 29 29 29
CUSHING NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES [NECHES 237 237 237 237 237 237
D&M WSC NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES  [NECHES 312 321 307 267 250 250
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WUG Name WUG County WUG Basin [Source Name Source County Source Basin 2010 2020 2030 2040 2050 2060
D&M WSC NACOGDOCHES NECHES NACOGDOCHES LAKE/RESERVOIR RESERVOIR NECHES 344 381 413 453 470 470
GARRISON NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES [NECHES 565 565 565 565 565 565
IRRIGATION NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES [NECHES 1,396 1,396 1,396 1,396 1,396 1,396
NECHES RIVER COMBINED RUN-OF-RIVER
IRRIGATION NACOGDOCHES NECHES IRRIGATION NACOGDOCHES [NECHES 136 136 136 136 136 136
LILLY GROVE SUD NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES [NECHES 761 761 761 761 761 761
LIVESTOCK NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES [NECHES 590 590 590 590 590 590
LIVESTOCK NACOGDOCHES NECHES LIVESTOCK LOCAL SUPPLY NACOGDOCHES  [NECHES 910 910 910 910 910 910
LIVESTOCK NACOGDOCHES NECHES OTHER AQUIFER NACOGDOCHES [NECHES 69 69 69 69 69 69
LIVESTOCK NACOGDOCHES NECHES QUEEN CITY AQUIFER NACOGDOCHES [NECHES 195 195 195 195 195 195
LIVESTOCK NACOGDOCHES NECHES SPARTA AQUIFER NACOGDOCHES [NECHES 221 221 221 221 221 221
MANUFACTURING NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES  [NECHES 352 400 445 492 535 589
MANUFACTURING NACOGDOCHES NECHES NACOGDOCHES LAKE/RESERVOIR RESERVOIR NECHES 1,936 2,153 2,341 2,524 2,679 2,879
MELROSE WSC NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES  [NECHES 827 827 827 827 827 827
MINING NACOGDOCHES NECHES OTHER LOCAL SUPPLY NACOGDOCHES [NECHES 220 220 220 220 220 220
NACOGDOCHES NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES  [NECHES 2,682 2,606 2,526 2,437 2,311 2,162
NACOGDOCHES NACOGDOCHES NECHES NACOGDOCHES LAKE/RESERVOIR RESERVOIR NECHES 14,766| 14,027 13,280 12,512| 11,578| 10,566
STEAM ELECTRIC POWER NACOGDOCHES NECHES STRIKER LAKE/RESERVOIR RESERVOIR NECHES 2,240 6,721 6,721 6,721 0 0
SWIFT WSC NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES [NECHES 666 666 666 666 666 666
WODEN WSC NACOGDOCHES NECHES CARRIZO-WILCOX AQUIFER NACOGDOCHES  [NECHES 818 818 818 818 818 818
COUNTY-OTHER NEWTON SABINE GULF COAST AQUIFER NEWTON NECHES 2 2 2 2 2 2
COUNTY-OTHER NEWTON SABINE GULF COAST AQUIFER NEWTON SABINE 1,376 1,376 1,376 1,376 1,376 1,376
IRRIGATION NEWTON SABINE GULF COAST AQUIFER NEWTON SABINE 2,234 2,234 2,234 2,234 2,234 2,234
IRRIGATION NEWTON SABINE SABINE RIVER RUN-OF-RIVER IRRIGATION [NEWTON SABINE 50 50 50 50 50 50
LIVESTOCK NEWTON SABINE GULF COAST AQUIFER NEWTON SABINE 58 58 58 58 58 58
LIVESTOCK NEWTON SABINE LIVESTOCK LOCAL SUPPLY NEWTON SABINE 66 66 66 66 66 66
MANUFACTURING NEWTON SABINE GULF COAST AQUIFER NEWTON SABINE 394 394 394 394 394 394
SABINE RIVER RUN-OF-RIVER
MANUFACTURING NEWTON SABINE MANUFACTURING NEWTON SABINE 135 135 135 135 135 135
MAURICEVILLE SUD NEWTON SABINE GULF COAST AQUIFER ORANGE SABINE 39 39 39 39 39 39
MINING NEWTON NECHES GULF COAST AQUIFER NEWTON NECHES 8 8 8 8 8 8
MINING NEWTON SABINE OTHER LOCAL SUPPLY NEWTON SABINE 28 28 28 28 28 28
NEWTON NEWTON SABINE GULF COAST AQUIFER NEWTON SABINE 686 686 686 686 686 686
SOUTH NEWTON WSC NEWTON SABINE GULF COAST AQUIFER NEWTON SABINE 653 653 653 653 653 653
STEAM ELECTRIC POWER NEWTON SABINE SABINE RIVER RUN-OF-RIVER NEWTON SABINE 14,179| 14,179 14,179| 14,179 14,179| 14,179
BRIDGE CITY ORANGE NECHES GULF COAST AQUIFER ORANGE SABINE 178 178 178 178 178 178
NECHES-
BRIDGE CITY ORANGE TRINITY GULF COAST AQUIFER ORANGE SABINE 167 167 167 167 167 167
BRIDGE CITY ORANGE SABINE GULF COAST AQUIFER ORANGE SABINE 922 922 922 922 922 922
COUNTY-OTHER ORANGE NECHES GULF COAST AQUIFER ORANGE NECHES 1,940 1,940 1,940 1,940 1,940 1,940
NECHES-
COUNTY-OTHER ORANGE TRINITY GULF COAST AQUIFER ORANGE NECHES 1 1 1 1 1 1
COUNTY-OTHER ORANGE SABINE GULF COAST AQUIFER ORANGE SABINE 2,530 2,530 2,530 2,530 2,530 2,530
IRRIGATION ORANGE NECHES SABINE RIVER RUN-OF-RIVER NEWTON SABINE 2,035 2,035 2,035 2,035 2,035 2,035
IRRIGATION ORANGE SABINE DIRECT REUSE ORANGE SABINE 15 15 15 15 15 15
IRRIGATION ORANGE SABINE SABINE RIVER RUN-OF-RIVER NEWTON SABINE 465 465 465 465 465 465
IRRIGATION ORANGE SABINE SABINE RIVER RUN-OF-RIVER IRRIGATION (ORANGE SABINE 28 28 28 28 28 28
LIVESTOCK ORANGE NECHES GULF COAST AQUIFER ORANGE NECHES 36 36 36 36 36 36
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WUG Name WUG County WUG Basin [Source Name Source County Source Basin 2010 2020 2030 2040 2050 2060
LIVESTOCK ORANGE NECHES LIVESTOCK LOCAL SUPPLY ORANGE NECHES 56 56 56 56 56 56
LIVESTOCK ORANGE SABINE GULF COAST AQUIFER ORANGE SABINE 52 52 52 52 52 52
LIVESTOCK ORANGE SABINE LIVESTOCK LOCAL SUPPLY ORANGE SABINE 70 70 70 70 70 70
MANUFACTURING ORANGE NECHES SABINE RIVER RUN-OF-RIVER NEWTON SABINE 4,481 4,481 4,481| 4,481 4,481 4,481
MANUFACTURING ORANGE SABINE GULF COAST AQUIFER ORANGE SABINE 4,076| 4,076/ 4,076 4,076] 4,076 4,076
MANUFACTURING ORANGE SABINE SABINE RIVER RUN-OF-RIVER NEWTON SABINE 53,990| 53,990| 53,990| 53,990 53,990 53,990
MAURICEVILLE SUD ORANGE SABINE GULF COAST AQUIFER ORANGE SABINE 840 840 840 840 840 840
MINING ORANGE NECHES GULF COAST AQUIFER ORANGE NECHES 8 8 8 8 8 8
MINING ORANGE SABINE OTHER LOCAL SUPPLY ORANGE SABINE 1 1 1 1 1 1
ORANGE ORANGE SABINE GULF COAST AQUIFER ORANGE SABINE 4,091] 4,091 4,091 4,091 4,091 4,091
PINE FOREST ORANGE NECHES GULF COAST AQUIFER ORANGE NECHES 128 128 128 128 128 128
PINEHURST ORANGE SABINE GULF COAST AQUIFER ORANGE SABINE 690 690 690 690 690 690
ROSE CITY ORANGE NECHES SABINE RIVER RUN-OF-RIVER NEWTON SABINE 303 303 303 303 303 303
SOUTH NEWTON WSC ORANGE SABINE GULF COAST AQUIFER ORANGE SABINE 194 194 194 194 194 194
STEAM ELECTRIC POWER ORANGE NECHES GULF COAST AQUIFER ORANGE NECHES 1,085 1,085 1,085 1,085 1,085/ 1,085
STEAM ELECTRIC POWER ORANGE NECHES NECHES RIVER RUN-OF-RIVER SALINE ORANGE NECHES 17,210 17,210 17,210| 17,210 17,210| 17,210
VIDOR ORANGE NECHES GULF COAST AQUIFER ORANGE NECHES 1,361 1,361 1,361 1,361 1,361] 1,361
VIDOR ORANGE SABINE GULF COAST AQUIFER ORANGE SABINE 626 626 626 626 626 626
WEST ORANGE ORANGE SABINE GULF COAST AQUIFER ORANGE SABINE 905 905 905 905 905 905
BECKVILLE PANOLA SABINE CARRIZO-WILCOX AQUIFER PANOLA SABINE 581 581 581 581 581 581
CARTHAGE PANOLA SABINE CARRIZO-WILCOX AQUIFER PANOLA SABINE 404 398 393 389 385 376
CARTHAGE PANOLA SABINE MURVAUL LAKE/RESERVOIR RESERVOIR SABINE 3,552| 3,498 3,456 3,415 3,379 3,308
COUNTY-OTHER PANOLA CYPRESS CARRIZO-WILCOX AQUIFER PANOLA SABINE 5 5 5 5 5 5
COUNTY-OTHER PANOLA SABINE CARRIZO-WILCOX AQUIFER PANOLA SABINE 1,351 1,354/ 1,359 1,363 1,367 1,372
COUNTY-OTHER PANOLA SABINE MURVAUL LAKE/RESERVOIR RESERVOIR SABINE 1,331 1,328 1,323] 1,319 1,315/ 1,310
GILL WSC PANOLA SABINE CARRIZO-WILCOX AQUIFER PANOLA SABINE 113 113 113 113 113 113
LIVESTOCK PANOLA CYPRESS CARRIZO-WILCOX AQUIFER PANOLA CYPRESS 1 1 1 1 1 1
LIVESTOCK PANOLA CYPRESS LIVESTOCK LOCAL SUPPLY PANOLA CYPRESS 30 30 30 30 30 30
LIVESTOCK PANOLA SABINE CARRIZO-WILCOX AQUIFER PANOLA SABINE 1,519 1,519 1,519 1,519 1,519| 1,519
LIVESTOCK PANOLA SABINE LIVESTOCK LOCAL SUPPLY PANOLA SABINE 1,828 1,828 1,828 1,828 1,828| 1,828
MANUFACTURING PANOLA SABINE CARRIZO-WILCOX AQUIFER PANOLA SABINE 107 116 124 132 140 154
MANUFACTURING PANOLA SABINE MURVAUL LAKE/RESERVOIR RESERVOIR SABINE 911 962 1,001 1,039] 1,070 1,136
SABINE RIVER RUN-OF-RIVER
MANUFACTURING PANOLA SABINE MANUFACTURING PANOLA SABINE 129 129 129 129 129 129
SABINE RIVER RUN-OF-RIVER
MANUFACTURING PANOLA SABINE MANUFACTURING PANOLA SABINE 114 114 114 114 114 114
MINING PANOLA SABINE CARRIZO-WILCOX AQUIFER PANOLA SABINE 2,434| 2,434 2,434 2,434 2,434 2,434
MINING PANOLA SABINE MURVAUL LAKE/RESERVOIR RESERVOIR SABINE 2,254| 2,563| 2,752 2,943 3,137| 3,322
TATUM PANOLA SABINE CARRIZO-WILCOX AQUIFER RUSK SABINE 94 94 94 94 94 94
CORRIGAN POLK NECHES OTHER AQUIFER POLK NECHES 554 554 554 554 554 554
COUNTY-OTHER POLK NECHES GULF COAST AQUIFER POLK NECHES 736 736 736 736 736 736
COUNTY-OTHER POLK NECHES OTHER AQUIFER POLK NECHES 166 166 166 166 166 166
IRRIGATION POLK NECHES GULF COAST AQUIFER POLK NECHES 286 286 286 286 286 286
LIVESTOCK POLK NECHES GULF COAST AQUIFER POLK NECHES 81 81 81 81 81 81
LIVESTOCK POLK NECHES LIVESTOCK LOCAL SUPPLY POLK NECHES 122 122 122 122 122 122
LIVESTOCK POLK NECHES OTHER AQUIFER POLK NECHES 20 20 20 20 20 20
MANUFACTURING POLK NECHES GULF COAST AQUIFER POLK NECHES 93 93 93 93 93 93
MANUFACTURING POLK NECHES OTHER AQUIFER POLK NECHES 568 568 568 568 568 568
COUNTY-OTHER RUSK NECHES CARRIZO-WILCOX AQUIFER RUSK NECHES 1,507 1,507 1,507| 1,507| 1,507 1,507
COUNTY-OTHER RUSK NECHES QUEEN CITY AQUIFER RUSK NECHES 12 12 12 12 12 12
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COUNTY-OTHER RUSK SABINE CARRIZO-WILCOX AQUIFER RUSK SABINE 1,687 1,687 1,687 1,687 1,687 1,687
COUNTY-OTHER RUSK SABINE QUEEN CITY AQUIFER RUSK SABINE 13 13 13 13 13 13
EASTON RUSK SABINE CHEROKEE LAKE/RESERVOIR RESERVOIR SABINE 61 83 96 102 120 163
ELDERVILLE WSC RUSK SABINE CARRIZO-WILCOX AQUIFER GREGG SABINE 107 107 107 107 107 107
ELDERVILLE WSC RUSK SABINE CHEROKEE LAKE/RESERVOIR RESERVOIR SABINE 286 303 320 337 354 369
HENDERSON RUSK NECHES CARRIZO-WILCOX AQUIFER RUSK NECHES 2,432 2,432 2,432 2,432 2,432 2,432
HENDERSON RUSK NECHES FORK LAKE/RESERVOIR RESERVOIR SABINE 3,922| 3,922 3,922 3,921 3,922 3,922
HENDERSON RUSK SABINE CARRIZO-WILCOX AQUIFER RUSK NECHES 305 305 305 305 305 305
HENDERSON RUSK SABINE FORK LAKE/RESERVOIR RESERVOIR SABINE 459 459 459 460 459 458
IRRIGATION RUSK NECHES CARRIZO-WILCOX AQUIFER RUSK NECHES 93 93 93 93 93 93
IRRIGATION RUSK SABINE CARRIZO-WILCOX AQUIFER RUSK SABINE 96 96 96 96 96 96
SABINE RIVER COMBINED RUN-OF-RIVER
IRRIGATION RUSK SABINE IRRIGATION RUSK SABINE 127 127 127 127 127 127
KILGORE RUSK SABINE CARRIZO-WILCOX AQUIFER GREGG SABINE 460 441 423 404 382 354
KILGORE RUSK SABINE SABINE RIVER RUN-OF-RIVER WOOD SABINE 303 290 278 266 251 233
LIVESTOCK RUSK NECHES CARRIZO-WILCOX AQUIFER RUSK NECHES 323 323 323 323 323 323
LIVESTOCK RUSK NECHES LIVESTOCK LOCAL SUPPLY RUSK NECHES 386 386 386 386 386 386
LIVESTOCK RUSK NECHES QUEEN CITY AQUIFER RUSK NECHES 35 35 35 35 35 35
LIVESTOCK RUSK SABINE CARRIZO-WILCOX AQUIFER RUSK SABINE 286 286 286 286 286 286
LIVESTOCK RUSK SABINE LIVESTOCK LOCAL SUPPLY RUSK SABINE 308 308 308 308 308 308
MANUFACTURING RUSK NECHES CARRIZO-WILCOX AQUIFER RUSK NECHES 121 121 121 121 121 121
NECHES RIVER COMBINED RUN-OF-RIVER

MANUFACTURING RUSK NECHES MANUFACTURING RUSK NECHES 2 2 2 2 2 2
MANUFACTURING RUSK SABINE CARRIZO-WILCOX AQUIFER RUSK SABINE 10 10 10 10 10 10
MINING RUSK NECHES CARRIZO-WILCOX AQUIFER RUSK NECHES 1,130 1,130f 1,130 1,130 1,130 1,130
MINING RUSK NECHES QUEEN CITY AQUIFER RUSK NECHES 124 124 124 124 124 124
MINING RUSK SABINE CARRIZO-WILCOX AQUIFER RUSK SABINE 375 375 375 375 375 375
MINING RUSK SABINE OTHER LOCAL SUPPLY RUSK SABINE 287 287 287 287 287 287
MOUNT ENTERPRISE RUSK NECHES CARRIZO-WILCOX AQUIFER RUSK NECHES 371 371 371 371 371 371
NEW LONDON RUSK NECHES CARRIZO-WILCOX AQUIFER RUSK SABINE 434 436 436 436 435 434
NEW LONDON RUSK SABINE CARRIZO-WILCOX AQUIFER RUSK SABINE 401 399 399 399 400 401
OVERTON RUSK NECHES CARRIZO-WILCOX AQUIFER RUSK NECHES 68 69 68 68 69 68
OVERTON RUSK SABINE CARRIZO-WILCOX AQUIFER RUSK SABINE 548 547 548 546 544 543
SOUTHERN UTILITIES

COMPANY RUSK NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 95 95 95 95 95 95
STEAM ELECTRIC POWER RUSK SABINE CARRIZO-WILCOX AQUIFER RUSK SABINE 240 240 240 240 240 240
STEAM ELECTRIC POWER RUSK SABINE MARTIN LAKE/RESERVOIR RESERVOIR SABINE 25,000/ 25,000 25,000[ 25,000[ 25,000| 25,000
STEAM ELECTRIC POWER RUSK SABINE TOLEDO BEND LAKE/RESERVOIR RESERVOIR SABINE 17,922 17,922 17,922| 17,922| 17,922| 17,922
TATUM RUSK SABINE CARRIZO-WILCOX AQUIFER RUSK SABINE 374 374 374 374 374 374
WEST GREGG WSC RUSK SABINE CARRIZO-WILCOX AQUIFER GREGG SABINE 15 15 15 15 15 16
COUNTY-OTHER SABINE NECHES CARRIZO-WILCOX AQUIFER SABINE NECHES 58 58 58 58 58 58
COUNTY-OTHER SABINE NECHES GULF COAST AQUIFER JASPER NECHES 70 70 70 70 70 70
COUNTY-OTHER SABINE NECHES OTHER AQUIFER SABINE NECHES 20 20 20 20 20 20
COUNTY-OTHER SABINE NECHES SPARTA AQUIFER SABINE NECHES 58 58 58 58 58 58
COUNTY-OTHER SABINE NECHES TOLEDO BEND LAKE/RESERVOIR RESERVOIR SABINE 150 150 150 150 150 150
COUNTY-OTHER SABINE SABINE CARRIZO-WILCOX AQUIFER SABINE SABINE 84 84 84 84 84 84
COUNTY-OTHER SABINE SABINE OTHER AQUIFER SABINE SABINE 19 19 19 19 19 19
COUNTY-OTHER SABINE SABINE TOLEDO BEND LAKE/RESERVOIR RESERVOIR SABINE 86 86 86 86 86 86
G-M WSC SABINE SABINE CARRIZO-WILCOX AQUIFER SABINE SABINE 19 19 19 19 19 19
G-M WSC SABINE SABINE TOLEDO BEND LAKE/RESERVOIR RESERVOIR SABINE 676 676 676 676 676 676
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WUG Name WUG County WUG Basin [Source Name Source County Source Basin 2010 2020 2030 2040 2050 2060
HEMPHILL SABINE SABINE TOLEDO BEND LAKE/RESERVOIR RESERVOIR SABINE 1,088 1,088 1,088 1,088 1,088 1,088
LIVESTOCK SABINE NECHES CARRIZO-WILCOX AQUIFER SABINE NECHES 10 10 10 10 10 10
LIVESTOCK SABINE NECHES LIVESTOCK LOCAL SUPPLY SABINE NECHES 59 59 59 59 59 59
LIVESTOCK SABINE NECHES OTHER AQUIFER SABINE NECHES 20 20 20 20 20 20
LIVESTOCK SABINE NECHES SPARTA AQUIFER SABINE NECHES 10 10 10 10 10 10
LIVESTOCK SABINE SABINE CARRIZO-WILCOX AQUIFER SABINE SABINE 105 105 105 105 105 105
LIVESTOCK SABINE SABINE LIVESTOCK LOCAL SUPPLY SABINE SABINE 320 320 320 320 320 320
LIVESTOCK SABINE SABINE OTHER AQUIFER SABINE SABINE 53 53 53 53 53 53
LIVESTOCK SABINE SABINE SPARTA AQUIFER SABINE SABINE 53 53 53 53 53 53
MANUFACTURING SABINE NECHES DIRECT REUSE MANUFACTURING SABINE SABINE 20 20 20 20 20 20
NECHES RIVER RUN-OF-RIVER
MANUFACTURING SABINE NECHES MANUFACTURING SABINE NECHES 182 182 182 182 182 182
MANUFACTURING SABINE NECHES YEGUA-JACKSON AQUIFER SABINE SABINE 640 640 640 640 640 640
PINELAND SABINE NECHES YEGUA-JACKSON AQUIFER SABINE NECHES 301 301 301 301 301 301
COUNTY-OTHER SAN AUGUSTINE  |NECHES CARRIZO-WILCOX AQUIFER SAN AUGUSTINE [NECHES 175 175 175 175 175 175
COUNTY-OTHER SAN AUGUSTINE  |NECHES SAN AUGUSTINE LAKE/RESERVOIR RESERVOIR NECHES 160 160 160 160 160 160
COUNTY-OTHER SAN AUGUSTINE  |NECHES SPARTA AQUIFER SAN AUGUSTINE [NECHES 47 47 47 47 47 47
COUNTY-OTHER SAN AUGUSTINE  |NECHES YEGUA-JACKSON AQUIFER SAN AUGUSTINE [NECHES 316 316 316 316 316 316
COUNTY-OTHER SAN AUGUSTINE  |SABINE SAN AUGUSTINE LAKE/RESERVOIR RESERVOIR NECHES 4 4 4 4 4 4
G-M WSC SAN AUGUSTINE  |SABINE CARRIZO-WILCOX AQUIFER SAN AUGUSTINE |SABINE 15 15 15 15 15 15
G-M WSC SAN AUGUSTINE  |SABINE TOLEDO BEND LAKE/RESERVOIR RESERVOIR SABINE 77 77 77 77 77 77
IRRIGATION SAN AUGUSTINE  |NECHES CARRIZO-WILCOX AQUIFER SAN AUGUSTINE [NECHES 96 96 96 96 96 96
IRRIGATION SAN AUGUSTINE  |SABINE SPARTA AQUIFER SAN AUGUSTINE |SABINE 39 39 39 39 39 39
LIVESTOCK SAN AUGUSTINE  |NECHES CARRIZO-WILCOX AQUIFER SAN AUGUSTINE [NECHES 76 76 76 76 76 76
LIVESTOCK SAN AUGUSTINE  |NECHES LIVESTOCK LOCAL SUPPLY SAN AUGUSTINE [NECHES 490 490 490 490 490 490
LIVESTOCK SAN AUGUSTINE  |NECHES SPARTA AQUIFER SAN AUGUSTINE [NECHES 70 70 70 70 70 70
LIVESTOCK SAN AUGUSTINE  |NECHES YEGUA-JACKSON AQUIFER SAN AUGUSTINE [NECHES 160 160 160 160 160 160
LIVESTOCK SAN AUGUSTINE  |SABINE CARRIZO-WILCOX AQUIFER SAN AUGUSTINE |SABINE 46 46 46 46 46 46
LIVESTOCK SAN AUGUSTINE  |SABINE LIVESTOCK LOCAL SUPPLY SAN AUGUSTINE |SABINE 71 71 71 71 71 71
MANUFACTURING SAN AUGUSTINE  |NECHES CARRIZO-WILCOX AQUIFER SAN AUGUSTINE [NECHES 9 9 9 9 9 9
SAN AUGUSTINE SAN AUGUSTINE  |NECHES SAN AUGUSTINE LAKE/RESERVOIR RESERVOIR NECHES 1,082 1,082 1,082 1,082 1,082 1,082
CENTER SHELBY SABINE CENTER LAKE/RESERVOIR RESERVOIR SABINE 542 520 502 482 466 446
CENTER SHELBY SABINE PINKSTON LAKE/RESERVOIR RESERVOIR NECHES 2,668 2,556 2,460 2,367 2,283 2,178
COUNTY-OTHER SHELBY NECHES CARRIZO-WILCOX AQUIFER SHELBY NECHES 246 246 246 246 246 246
COUNTY-OTHER SHELBY NECHES TIMPSON LAKE/RESERVOIR RESERVOIR NECHES 350 350 350 350 350 350
COUNTY-OTHER SHELBY SABINE CARRIZO-WILCOX AQUIFER SHELBY SABINE 1,142 1,142 1,142 1,142 1,142 1,142
COUNTY-OTHER SHELBY SABINE CENTER LAKE/RESERVOIR RESERVOIR SABINE 21 22 22 23 23 24
COUNTY-OTHER SHELBY SABINE PINKSTON LAKE/RESERVOIR RESERVOIR NECHES 167 174 179 180 184 190
COUNTY-OTHER SHELBY SABINE TOLEDO BEND LAKE/RESERVOIR RESERVOIR SABINE 280 280 280 280 280 280
TOLEDO BEND LAKE/RESERVOIR RESERVOIR - SABINE -
COUNTY-OTHER SHELBY SABINE LOUISIANA PORTION LOUISIANA LOUISIANA 35 35 35 35 35 35
IRRIGATION SHELBY NECHES CARRIZO-WILCOX AQUIFER SHELBY NECHES 16 16 16 16 16 16
IRRIGATION SHELBY SABINE CARRIZO-WILCOX AQUIFER SHELBY SABINE 24 24 24 24 24 24
DIRECT REUSE
IRRIGATION SHELBY SABINE IRRIGATION/MANUFACTURING SHELBY SABINE 82 82 82 82 82 82
TOLEDO BEND LAKE/RESERVOIR RESERVOIR - SABINE -
JOAQUIN SHELBY SABINE LOUISIANA PORTION LOUISIANA LOUISIANA 200 200 200 200 200 200
LIVESTOCK SHELBY NECHES CARRIZO-WILCOX AQUIFER SHELBY NECHES 31 31 31 31 31 31
LIVESTOCK SHELBY NECHES LIVESTOCK LOCAL SUPPLY SHELBY NECHES 334 334 334 334 334 334
LIVESTOCK SHELBY SABINE CARRIZO-WILCOX AQUIFER SHELBY SABINE 1,349 1,349 1,349 1,349 1,349 1,349
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LIVESTOCK SHELBY SABINE LIVESTOCK LOCAL SUPPLY SHELBY SABINE 1,755 1,755 1,755 1,755 1,755 1,755
MANUFACTURING SHELBY SABINE CARRIZO-WILCOX AQUIFER SHELBY SABINE 89 89 89 89 89 89
MANUFACTURING SHELBY SABINE CENTER LAKE/RESERVOIR RESERVOIR SABINE 191 212 230 249 265 284
DIRECT REUSE

MANUFACTURING SHELBY SABINE IRRIGATION/MANUFACTURING SHELBY SABINE 136 151 164 177 188 202
MANUFACTURING SHELBY SABINE PINKSTON LAKE/RESERVOIR RESERVOIR NECHES 965 1,070 1,161 1,253 1,333 1,432
TENAHA SHELBY SABINE CARRIZO-WILCOX AQUIFER SHELBY SABINE 335 335 335 335 335 335
TIMPSON SHELBY NECHES CARRIZO-WILCOX AQUIFER SHELBY SABINE 5 5 5 5 5 5
TIMPSON SHELBY SABINE CARRIZO-WILCOX AQUIFER SHELBY SABINE 467 467 467 467 467 467
ARP SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 297 297 297 297 297 297
BULLARD SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 312 312 312 312 312 312
BULLARD SMITH NECHES JACKSONVILLE LAKE/RESERVOIR RESERVOIR NECHES 14 13 12 12 11 11
COMMUNITY WATER

COMPANY SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 100 100 100 100 100 100
COUNTY-OTHER SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 990 891 802 722 650 585
COUNTY-OTHER SMITH NECHES QUEEN CITY AQUIFER SMITH NECHES 17 17 17 17 17 17
CRYSTAL SYSTEMS INC SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH SABINE 65 71 77 82 93 108
DEAN WSC SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 976 976 976 976 976 976
IRRIGATION SMITH NECHES BELLWOOD LAKE/RESERVOIR RESERVOIR NECHES 300 300 300 300 300 300
IRRIGATION SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 59 59 59 59 59 59

NECHES RIVER COMBINED RUN-OF-RIVER

IRRIGATION SMITH NECHES IRRIGATION SMITH NECHES 50 50 50 50 50 50
IRRIGATION SMITH NECHES PALESTINE LAKE/RESERVOIR RESERVOIR NECHES 104 103 102 101 100 99
IRRIGATION SMITH NECHES QUEEN CITY AQUIFER SMITH NECHES 47 47 47 47 47 47
JACKSON WSC SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 341 344 346 348 345 342
LINDALE SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 219 148 146 145 144 144
LINDALE RURAL WSC SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 716 714 712 711 709 707
LIVESTOCK SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 37 37 37 37 37 37
LIVESTOCK SMITH NECHES LIVESTOCK LOCAL SUPPLY SMITH NECHES 416 416 416 416 416 416
LIVESTOCK SMITH NECHES QUEEN CITY AQUIFER SMITH NECHES 253 253 253 253 253 253
MANUFACTURING SMITH NECHES BELLWOOD LAKE/RESERVOIR RESERVOIR NECHES 650 650 650 650 650 650
MANUFACTURING SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 737 770 799 827 851 883
MANUFACTURING SMITH NECHES OTHER AQUIFER SMITH NECHES 62 62 62 62 62 62
MANUFACTURING SMITH NECHES PALESTINE LAKE/RESERVOIR RESERVOIR NECHES 1,085 1,212 1,325 1,434 1,526 1,652
MANUFACTURING SMITH NECHES TYLER LAKE/RESERVOIR RESERVOIR NECHES 1,519 1,697 1,855 2,007 2,136 2,312
MINING SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 109 109 109 109 109 109
MINING SMITH NECHES QUEEN CITY AQUIFER SMITH NECHES 27 27 27 27 27 27
NEW CHAPEL HILL SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 118 127 137 146 163 187
NOONDAY SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 102 105 107 110 117 127
OVERTON SMITH NECHES CARRIZO-WILCOX AQUIFER RUSK SABINE 11 11 11 12 12 13
RP M WSC SMITH NECHES CARRIZO-WILCOX AQUIFER SMITH NECHES 50 50 50 50 50 50
SOUTHERN UTILITIES

COMPANY SMITH NECHES CARRIZO-WILCOX