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This document is a product of the Trans-Texas Water Program: Southeast Area. The pro-
gram’s mission is to propose the best economically and environmentally beneficial methods
to meet water needs in Texas for the long term. The program’s three planning areas are the
Southeast Area, which includes the Houston-Galveston metropolitan area, the South-Central
Area (including Corpus Christi), North-Central Area (including Austin) and the West-
Central Area (including San Antonio).

The Southeast Area of the Trans-Texas Water Program draws perspectives from many or-
ganizations and citizens. The Policy Management Committee and its Southeast Area sub-
committee guide the program; the Southeast Area Technical Advisory Committee serves as
program advisor. Local sponsors are the Sabine River Authority of Texas, the Lower Neches
Valley Authority, the San Jacinto River Authority, the City of Houston and the Brazos River
Authority.

The Texas Water Development Board is the lead Texas agency for the Trans-Texas Water
Program. The Board, along with the Texas Natural Resource Conservation Commission, the
Texas Parks & Wildlife Department and the Texas General Land Office, set goals and poli-
cies for the program pertaining to water resources management and are members of the
Policy Management Committee.

This is the final version of this document.

Brown & Root and Freese & Nichols are consulting engineers for the Trans—-Texas Water
Program: Southeast Area. Blackburn & Carter and Ekistics provide technical support. This
document was written by:

Brown & Root, Inc. Jeff Taylor
Ann R. Wood, A.L.C.P.
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Executive Summary

An investigation of water avail-
ability within the Southeast Area
of the Trans-Texas Water Program (TTWP)
was completed and discussed within the
document entitled, Southeast Area Phase I
Report (March 1994). Since completion of
that document, additional planning informa-
tion concerning future water demand projec-
tions and water supply yield has been devel-
oped. This new information has subsequently
been evaluated and discussed within the re-
cently completed, Southeast Area Planning
Information Update (September, 1996). This
report, Phase II Program Update assesses
the impact of the new planning information
on the conclusions set forth in the original
Southeast Area, Phase I Report.

Original Conditions

The TTWP Southeast Area Phase I Report
concludes that sufficient existing water sup-
plies are present to meet the future needs of
the Southeast area, but that these available
supplies are not in close proximity to the
arcas of highest water need. It further con-
cludes that, while existing Southeast Area
water supplies could meet future Southeast
Area demands, these supplies are insufficient
to meet projected needs of the combined
study areas of the TTWP. The Phase I Re-
port recommends a combination of water
resource management strategies including
maximum use of existing supplies to meet all
of the future TTWP demands. These conclu-
sions led to two basic program objectives for
future Southeast Area TTWP efforts:

1. Formulate water resource management
strategies to meet the short, mid, and long
term needs of the entire TTWP study region.

2. Utilize interbasin transfer of existing sup-
plies as the foundation of long-term water

supply for the Southeast Area, conveying
surplus water supplies to areas of need. The
largest existing sources of available surplus
supply are within the Sabine and Neches
River basins.

Revised Planning Data

During Phase I of the program, the State of
Texas began development of the 1996 Texas
Water Plan. This process includes initiation
of the “Consensus Planning” effort which
develops future planning information
through a cooperative process involving the
public and multiple government agencies.

The technical memorandum, Planning In-
Jormation Update, updates the Phase I pro-
jections based upon the most current popu-
lation and water demand projections created
through the state-wide interagency Consén-
sus Based Update to the Texas Water Plan.'
As a result of these revised planning data the
Southeast Area water demand projections are
significantly lower (approximately 18 per-
cent) than the previous Phase I projections.
This means that existing water supplies in
the Southeast will be able to meet water de-
mands over a longer period of time.

Impact on Phase I Conclusions

Phase I program objectives require re-
evaluation in the light of new planning data.
A reduction of projected water demand and
changes in estimated water supply have
shifted the timing for needed new supply and
altered program objectives. The following
are the impacts of the revised planning data
on Phase I program objectives.

¢ The first of the Phase I objectives, for-
mulation of a water resource manage-
ment plan to meet the entire TTWP re-
gion’s short and tong term needs, remains

Trans-Texas Water Program
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a valid program effort. The crafting of a
plan provides the mechanism to evaluate
a full range of water management strate-
gies.

The second Phase I objective, use of in-
terbasin transfer from Sabine and Neches
River basins as the foundation of the
TTWP to meet Southeast Area water de-
mands, is not currently valid. Interbasin
transfers will continue to be needed both
in the Southeast Area and elsewhere in
the state but the large-scale transfer of
Sabine and Neches River water proposed
as key to the Phase I water management
plan may be unnecessary in the South-
east Area until the end of the planning
period. Complete evaluation of the suite
of water management options will deter-
mine the role of *“conceptual” interbasin
transfers in meeting future water de-
mands within the Trans-Texas Water
Program.

While the Southeast Area has adequate
supplies, the Houston Metro region will
require a reallocation of existing water
supplies to meet future demand. Current
excess supplies exist within the Trinity
River basin. These supplies must be
conveyed into the northern San Jacinto
and San Jacinto - Brazos River basins to
meet future projected demands.

The Planning Information Report shows
that sufficient surplus supplies exist
within the Sabine and Neches basins to
meet projected in-basin water demands
past year 2050 and also serve all of the
West-Central supply shortfalls. Review-
ing the state’s other TTWP areas, the
Phase I reports for the West-Central
Area report am approximate 600,000
acre-feet per year shortfall, but this does
not occur until after year 2040. Large
scale supply shortfalls within the West-

Central region do not occur prior to year
2020. As in the Southeast Area, revised
demand projections may further reduce
this shortfall.

The Phase I expectation that Sabine and
Neches River supply is essential to meet
the short term TTWP demands has
changed. Initially considered the primary
water source necessary in meeting short
term water demands throughout the
TTWP region, the transfer of these wa-
ters is no longer viewed as appropriate
for the near term program. The impor-
tance of interbasin transfer of existing
supplies has diminished in terms of pri-
ority. Its use in meeting long term pro-
gram needs will be evaluated as a man-
agement technique in the program selec-
tion phase of the Southeast Area pro-
gram,

Phase II Program Modifications

Several modifications have been made to the
Phase II program as a result of this evalua-
tion. These modifications are:

Reduced effort associated with the defi-
nition of conceptual interbasin transfer
routes from Sabine and Neches River ba-
sins.

Increased effort in defining water quality
issues associated with Sabine Lake,

Increased analysis of the socio-economic
impacts of interbasin transfer on ex-
porting and importing basins.
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1. The Trans-Texas Water Program

The Trans-Texas Water Program
is a comprehensive water re-
sources planning program created
to evaluate a full range of water
management strategies for an area of Texas
encompassing about one-fourth of the state’s
current population. The overall goal of the
TTWP is to identify the most cost-effective
and environmentally sensitive strategies for
meeting the current and future water needs
of the Southeast, South-Central, North-
Central and West-Central areas of Texas.
The 1990 Texas Water Plan identified short-
and mid-term water shortages within certain
areas of the state. Additionally, it reported
an imbalance of water supply surplus and
supply deficit areas across the watersheds of
the state. The TTWP analyzes current sup-
plies and identifies appropriate strategies to
solve the identified water shortage problems.
A central premise of the TTWP is that
maximum use of existing water supply
sources will reduce the need to develop new
supplies and will result in lower environ-
mental impacts than are commonly associ-
ated with large water supply development
projects.

1.1  Background

The TTWP is divided into four study areas:
the Southeast, South-Central, North-Central
and West-Central. The TTWP expects to be
the foundation of an integrated regional wa-
ter resource system and an important element
in the 1996 Texas Water Plan.

The TTWP Southeast Area is located in the
southeastern corner of the state, and com-
prises an area from the Sabine River on the
Louisiana border west to the Brazos River
basin. It includes 32 counties, all or part of
eight river and coastal basins, and the

Houston/Galveston and Golden Triangle met-
ropolitan and industrial areas. The region
encompasses about one-fourth of the state's
population and one fifth of the state’s total
water demands.

1.2 TTWP Southeast Area: Phase I

Phase I of the Southeast Area program,
Project Initiation and Conceptual Planning,
undertook preliminary analysis of projected
water demand and estimated water supply
for a fifty year planning period from 2000
through 2050. It concluded with the outline
of a conceptual water management plan for
the Southeast Area. This initial work indi-
cated the potential for significant water
shortages in some areas of the region, prin-
cipally in areas served by the City of Hous-
ton, as early as year 2020. Phase 1 proposed
an integrated water management program for
the region that included a range of water
management techniques designed to provide
long term water supply for the entire South-
east Area and possibly for the demands of
other Trans—Texas Water Program areas.

The results of this initial analysis are pre-
sented in the Trans—Texas Water Program,
Southeast Area, Phase I Report completed in
March 1994. This document identifies ex-
isting Southeast Area water supplies, water
demand projections, water ownership, and
potential future water management options
and opportunities. Based on this information,
the Phase I Report lists five principal con-
clusions:

e “Sufficient water supplies currently exist
within the Southeast Area to meet the
projected demands within that area
through approximately the year 2050 if
ground water development occurs as pre-

Trans-Texas Water Program
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dicted by the Texas Water Development
Board (TWDB).

e “Much of the available water supply is
not located in the areas of demand and
will require major water transfers to
achieve the needed balance.

+ “Sufficient supplies do not currently ex-
ist within the Southeast Area to enable
the Trans-Texas Water Program as a
whole to meet all of the potential transfer
requirements of the three study areas
through 2050.

+ “Feasible water management methods are
available to hold the Southeast Area de-
mands within reasonable levels, extend
the use of water sources that already ex-
ist, and create new supply.

o “Effective application of the full scope
of such methods in the Southeast Area
should allow the Trans-Texas Water
Program to satisfy the projected demands
and interbasin transfer requirements of
the entire region through 2050."2

The Phase I Southeast Area Report observes
that within the Southeast Area’s eight water-
shed basins, three basins (Sabine, Neches,
Trinity) have supply surpluses in year 2050
while the other five basins show supply defi-
cits. The total Southeast Area had a supply
deficit of approximately 90,000 acre-feet per
year in year 2050. All four TTWP program
areas collectively are shown to need over
900,000 acre-feet per year of water by year
2050.

Potentially viable water management meth-
ods addressing these problems are identified
and included in the Phase I conceptual water
management plan. These management tech-
niques include:

¢ Water conservation;

s Wastewater reclamation;

* Existing reservoir surplus supply use;

¢ Coordinated reservoir system operation;
¢ Interbasin transfers;

e Contractual transfers.

The initial water management analyses con-
clude that, while the application of many
resource management techniques could sat-
isfy this level of shortfall, no single man-
agement method could address these de-
mands alone. Further, some of the manage-
ment techniques must be used in combina-
tion. For example, several of these tech-
niques rely on interbasin conveyance to
function.

The Southeast Area Phase I Report con-
cludes that an imbalance of supply and de-
mand exists within the Southeast study area
and that a suite of water resource manage-
ment techniques should be employed to ad-
dress projected water supply shortfalls. It
also identifies interbasin transfer as key to
addressing this imbalance because interbasin
transfer can convey existing supply sur-
pluses to areas of demand without the envi-
ronmental and economic costs assoctated
with the construction of new reservoirs and
other additional supply sources. The Phase 1
Report also concludes that Sabine and
Neches river waters are needed to meet the
demand shortfall because these basins con-
tain the largest sources of uncommitted sur-

plus supply.

1.3 TTWP Southeast Area Phase II:
Planning Information Update

TTWP Southeast Area Phase II continues
toward the goal of developing an imple-
mentable water management plan for the
Southeast Area. Program efforts investigate
in more detail the various water management
methods recommended in the Phase I con-
ceptual plan.

Page 2
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Revising the planning information used in
the TTWP to reflect the latest data is an ini-
tial Phase II activity. The Planning Infor-
mation Update reports water demand and
supply values derived from the Consensus
Planning information recently made available
through the Texas Water Development
Board. Information concerning water supply,
ownership, and current, and potential future
reservoir management options, has also been
revised to reflect new data. As in Phase I,
the comparison of water demand and supply
availability establishes the parameters for
the water management plan under develop-
ment.

The Planning Information Update indicates
that water demand within the Southeast Area
will grow to almost 4 million acre-feet per
year by year 2050. This represents a de-
crease of eighteen percent (18%) from Phase
I projections of 4.7 million acre-feet/year.
The primary causes for these demand reduc-
tions are; the projected decrease of per cap-
ita municipal use; reduced rate of growth in
the manufacturing sector; and the impact of
conservation on municipal, manufacturing
and irrigation water use arising from market
forces and improved technology. Combined,
these savings reduce demand in municipal,

manufacturing and irrigation use categories
significantly and constitute the water demand
reductions observed in the Planning Infor-
mation Update.

Water supply and availability estimates
changed from Phase I estimates incorporat-
ing revised ground water and surface water
estimates. Adjustments to ground water sup-
plies decrease the Southeast Area’s year
2050 available supply which remains at ap-
proximately 5 million acre-feet per year.
This area-wide demand and supply compari-
son is illustrated in Figure 1.

A comparison of the revised water demand
and supply availability estimates indicates
that the Sabine and Neches basins have suf-
ficient water supplies to meet their projected
2050 water demands, maintain an additional
future reserve supply of over 200,000 acre-
feet per year within each basin, and still
have significant excess water supplies;
791,000 acre-feet per year in the Sabine ba-
sin and 144,000 acre-feet per year in the
Neches basin.

Future reserves are water supplies that are
removed from the total available supply to
accommodate potential growth of in-basin
demands beyond the 50 year planning hori-

Southeast Area: Water Supply and Demand
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Figure 1: Southeast Area Water Supply and Demand
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zon. The Sabine basin reserve provides over
two times the projected year 2050 demands
for future contingent water demands within
the Sabine basin. Neches basin reserves set
aside for future in-basin use the currently
undefined dependable yield of the Sam Ray-
burn/B.A. Steinhagen reservoir system. The
Neches basin reserve is equivalent to 25% of
the Neches basin surface water yield, ap-
proximately the total current 1990 water
demand for that basin.

An excess supply of approximately 1.1 mil-
lion acre-feet per year in year 2050 will exist
in the Southeast Area after all of the region’s
projected water demands are satisfied. After
removing the additional 490,000 acre-feet
per year held in reserve for Sabine and
Neches in-basin use, there will still remain
approximately 670,000 acre-feet per year of
excess supply.

While the overall volume of predicted supply
deficits are reduced, shortages are still ex-
pected in the Southeast Area counties with
the largest population growth, Harris, Mont-
gomery and Fort Bend, all of which lie in the
San Jacinto and San Jacinto-Brazos basins.
These basins meet their current and future
demands with local (in-basin) and imported

(through interbasin transfer) water supplies
under existing permits. These permitted wa-
ter supplies will be adequate to meet the City
of Houston’s service area demands until ap-
proximately year 2025.

Figure 2 provides a comparison between
water supply versus demand within the lo-
calized Houston Metro region. As shown, the
high growth Houston demand center will face
inadequate water supply within the TTWP
planning horizon.

In addition to the Southeast Area demands,
water supply shortfalls have been established
for the West-Central Area of the TTWP.
These shortfalls range from 150,000 acre-
feet per year in year 2020 up to 600,000
acre-feet per year by the year 2050. These
demands, while significant, could be satis-
fied by the available Southeast Area surplus
supplies. Documents prepared for the West-
Central Area have indicated that while inter-
basin transfers from the Southeast Area are
a viable option, other localized West-Central
water management methods are potentially
more cost effective and less environmentally
damaging. It can be anticipated that interba-
sin transfer from the Southeast to the West-
Central region will be viewed as a mid term

Houston Metro: Water Supply and Demand
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Figure 2: Houston Metro Demand vs. Supply
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to long term management option.

It should be noted that the supply versus de-
mand analysis only addresses consumptive
water uses. Noncosumptive water uses,
most notably environmental (instream and
estuary inflow) water uses, have not cur-
rently been defined. There is an expectation
that environmental water uses will be defined
within the Sabine Lake and Galveston Bay
areas. State of Louisiana officials have sug-
gested that potentially significant Sabine
River flows are necessary to assist in the
reduction of wetlands losses within their
state. If defined, these environmental water
needs may decrease the quantity of available
surplus Southeast Area supplies defined
within the Planning Information Update
document.

1.4 Conclusions

The Planning Information Update indicates
the need to reevaluate the Phase I recom-
mendations. Specifically, since it is clear
that the level of supply shortfall within the
Southeast Area is significantly lower than
previously anticipated, a shift in the Phase I
conceptual water management plan is
needed.

Based upon the newest demand projections
as presented in the projected Planning In-
SJormation Update memorandum, there are
sufficient surplus Southeast Area water sup-
plies to serve all of the projected future
TTWP demands (West-Central and South-
east) through the planning period. Addition-
ally, current research indicates that other
management techniques (advanced conserva-
tion, etc.) may be able to satisfy future de-
mands both for the Southeast Area and the
other TTWP areas,

As a result of these new data, the relative
importance of the Phase I water resource
management techniques recommended in the
conceptual plan has changed. The following
section will discuss the changes effected in
the integrated water management plan envi-
sioned in Phase I.

Trans-Texas Water Program
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2. Integrated Water Management

Program

The Phase I Report concludes
with a recommended conceptual
water management plan. This conceptual
plan proposes an integrated water manage-
ment program for the Southeast area com-
prised of a range of water management tech-
niques designed to provide for the long term
water needs of the entire Southeast Area and
possibly for areas e¢lsewhere in the state. The
recommended management techniques in-
clude:

e Methods which manage water demand
through water conservation beyond that
assumed in state projections.

e Water resource management through
wastewater reclamation and reuse, coor-
dinated reservoir system operations, the
interbasin transfer of water, and the
contractual transfers of water rights sup-

ply; and

e Methods to increase water supply
through development of new surface wa-
ter projects.

2.1 Phase I Conceptual Plan

Among all of the management options inves-
tigated in the Phase I Report, interbasin
transfer was identified as the foundation of
the TTWP management strategy. Further,
Sabine River water was identified as the
primary source of available surplus water
supply. The interbasin transfer of surplus
Sabine River supply is a major element in
the Phase I conceptual program, essential for
meeting Southeast Area shortages predicted
to occur by year 2020. Phase I analysis pre-
dicted that this source of supply would prove
the most cost effective and least environ-
mentally harmful source to develop and that

Southeast Area: Interbasin Transfer

-+

Water Quantity
(thousand acre-feet/year)

- BE8888E

1

Trans-Texas Water Program

Page 7



Phase Il Program Update

it could meet the predicted regional short-
ages within the necessary time frame. Fig-
ure 3 shows area water supply currently
provided through existing interbasin trans-
fers.

2.2  Phase II Program Selection

Phase II of the Southeast Area TTWP study
involves the analysis of water management
techniques included in the Phase I conceptual
plan. These analyses assess the need for and
the benefits of each technique, and develop
the associated costs, environmental impacts,
financing and pricing alternatives and legal
and institutional arrangements assoctated
with the implementation of each. The goal of
these studies is the development of a pro-
gram of management strategies which ad-
dress the water demands of the Southeast
Area and, if possible, the TTWP program
areas further west.

Identified water supply shortages in the
Southeast Area occurring during the plan-
ning period are localized in the Houston
metro region. Implementing a water man-
agement plan, a suite of water demand and
resource management alternatives, will sat-
isfy these local supply shortages.

The integrated management program recom-
mended for further investigation in Phase II
includes the review of many demand and
supply management techniques. The Phase I
preliminary analysis of these techniques in-
dicates their potential for providing addi-
tional supply. These recommended alterna-
tives and preliminary estimates of their po-
tential demand reduction or supply yield are
as follows:

e Agdditional water conservation measures
may reduce municipal water demands by
as much as an additional 300,000 acre-
feet per year by year 2050.

e Wastewater reclamation and reuse to in-
dustrial water users within the Houston
area could meet up to 100,000 acre-feet
per year of industrial water demands.

¢ Coordinated surface water reservoir op-
eration within several of the TTWP
Southeast Area river basins could de-
velop as much as 50,000 acre-feet per
year of additional supply.

e Contractual rights transfers may allow
reallocation of water supplies from irri-
gation users to municipal and industrial
water users. This would require interba-
sin transfer of reallocated supplies.

e The Allens Creek Reservoir and Neches
Salt Water Barrier projects, if developed,
could create an additional supply of
335,000 acre-feet per year.

e Interbasin transfers can convey the
available supplies throughout the Hous-
ton demand center and, if necessary,
other TTWP program areas.

Preliminary estimates indicate that these
management strategies can address the iden-
tified shortages expected within the South-
east Area, and potentially within the West-
Central, without any new large-scale supply
development. New interbasin transfers of
surplus water supply, while still a valid and
important long term supply option is not
justified for use in the short and mid term
periods for the TTWP Southeast Area.
Similarly, the overall TTWP may not require
interbasin transfer westward until the mid to
long term. Based on current estimates, large
scale interbasin transfers outside of the
Southeast Area will not be required under
any scenario until after the year 2020.

Page 8
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3. Phase II Program Modifications

The Trans—-Texas Water Program’s
Southeast Area conceptual water
management plan will focus on the three
primary components of water management;
demand, resource allocation, and supply.
Crafting the appropriate water resource
management plan for use in the Southeast
and in other TTWP areas requires that each
option be analyzed fully so the benefits it
offers and its costs (financial, social, politi-
cal and environmental) are properly as-
sessed.

The interbasin transfer of surplus Sabine and
Neches River waters, once considered essen-
tial for program success, will be evaluated
as a management technique along with all of
the other management methods. As a water
management technique, interbasin transfer is
a valuable tool, potentially making large
quantities of surplus water supply available
to areas with shortages. This supply may be
quicker to develop with fewer environmental
consequences and lower costs than other al-
ternatives such as large scale reservoir de-
velopment. The full impact of interbasin
transfer can only be tested through proper
analysis of its development costs and its im-
pacts on both exporting and importing ba-
sins.

With regard to the TTWP Southeast Area,
the Planning Information Update data indi-
cate that large scale supply shortages will
not exist within the area until 2030. How-
ever, long range demands within the state-
wide TTWP area may require the develop-
ment of new interbasin transfers. The con-
ceptual impacts (social, etc.) associated with
any interbasin transfer will be assessed in
future TTWP tasks. Additionally, the envi-
ronmental water needs of the Southeast Area
rivers and estuaries will be examined.

Based on the conclusions contained within
previously completed TTWP documents,
modifications in the direction of the Phase II
activities are necessary. Three primary modi-
fications are now included in the current re-
vised scope of services:

e Reduced effort associated with defini-
tion of conceptual Sabine and Neches
basin interbasin routes. A preferred
schematic route will be identified for
environmental/financial cost develop-
ment allowing evaluation and compari-
son with the other resource management
options being evaluated.

¢ Allocation of more effort for the defini-
tion of water quality issues associated
with Sabine Lake. The investigation of
public issues surrounding the Trans-
Texas water program indicated public
concern regarding the lack of commonly
held information on the environmental
conditions of the Sabine Lake system.’
Environmental evaluation of the options
involving Sabine River water supplies
requires a better understanding of river
and estuary conditions.

e Allocation of more effort for the analysis
of socio/economic impacts associated
with water allocation among communi-
ties. Research indicates that issues re-
garding the economic and social impor-
tance of water resources are not fully de-
fined or understood. This information
will be critical to properly evaluating
several of the management alternatives
being considered in TTWP.

Trans-Texas Water Program
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