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Gentlemen:

Transmitted herewith is a report entitled “A Plan for Meeting the 1980 Water Requirements of Texas.”

Water is fundamental to sustaining our people and our economy. Additional development of our water re-
sources will be essential to provide for a rapidly expanding population and an accompanying expansion of indus-
trial capacity.

The plan presented herein provides a guide for orderly and economic development of the water resources of
the State to meet the needs that can be estimated at this time with reasonable accuracy, and the projects sug-
gested will be basic components of any plans devised to meet the water needs beyond 1980. The plan is not in-
tended as a directive which would in any way limit any entity from considering or obtaining a supply from an
alternate source.

This report reveals that through proper development, Texas has adequate water to meet its municipal and
industrial needs in 1980 and sustain agriculture and other uses. Studies made during the preparation of this report
indicate that continuous planning and increasingly comprehensive studies will be essential to bring about the de-
velopment of the State’s water resources necessary to meet its needs beyond the year 1980. Needs beyond 1980 can
be met by proper and continuous planning for orderly development.

Respectfully submitted,

TEXAS BOARD OF WATER ENGINEERS

Durwood Manford, Chairma
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SYNOPSIS

Texas, a state blessed with many natural
resources over its vast area, has a variety of
water problems. Inadequate facilities to meet
increasing municipal and industrial water needs
heads the list of these problems. Other im-
portant problems include (1) an unequal dis-
tribution by nature of water resources across
the State, (2) floods and flood control, (3) the
poor chemical quality of some surface and un-
derground supplies, (4) determination of future
agricultural needs for surface water, with re-
spect to both location and amount, (5) sedi-
ment, and (6) the depletion of underground
supplies in some areas. Details of many of
these problems have been described in prior
planning reports and are not repeated herein.

This report contains the following:

1. A description of the historical and
present uses of both surface and ground
waters by municipalities, industries, and
irrigation.

2. A summary of the development of
reservoirs constructed in Texas to con-
serve water and regulate floods, and of
the increased use of underground water.

3. Estimates of the 1980 municipal and
industrial water requirements of each area
of the State.

4. A plan by which the 1980 municipal
and industrial water needs could be served
while providing for a continuation of all
other existing rights and uses.

5. A summary of a program of addition-
al coordinated studies to amplify portions
of the plan.

This study demonstrates that Texas has
water resources to meet the State’s municipal
and industrial needs of 1980. Properly developed
new reservoir projects and an increased use of
ground water can provide for the projected
needs. With the developments contemplated for

1980 Texas will have water remaining in some
areas for further additional development.

The plan contemplates the use of both surface
and underground water to meet a projected
1980 annual demand totalling 6,547,500 acre-
feet for municipalities and industries, while
continuing to provide a water supply to other
existing surface-water uses. This projected de-
mand can be supplied utilizing a total of 1,300,-
400 acre-feet of ground water and a total of
5,247,100 acre-feet of surface water. Existing
water rights have been recognized in the de-
velopment of this plan.

At the present time, 14 major reservoirs are
under construction in Texas. Portions of the
yield of these 14 reservoirs will be put to use
as soon as the reservoirs are operational, and
the yield of 7 of these reservoirs will be utilized
completely before 1980. Only small amounts of
remaining yield will be available from the other
7 projects in 1980.

To meet the projected 1980 water require-
ments, this report envisions the need for 45
additional major reservoirs, plus enlargement
of two existing reservoirs. Development of
these 45 reservoir projects appears to be with-
in the financial capability of the State and local
interests, with Federal participation in projects
containing flood control. These reservoirs will
comprise both single and multipurpose projects.

Presently, 79 percent of the communities and
municipalities in Texas obtain their water sup-
plies from underground sources. This plan re-
flects continued use and some expanded develop-
ment of ground water for municipal purposes.
A state-wide program of reconnaissance
ground-water investigations is in progress, to-
gether with detailed studies in some areas. Re-
sults of these studies may point out the po-
tential availability of much larger ground-wa-
ter supplies, or contrariwise, somewhat more
limited ground-water supplies than shown here-
in.



CHAPTER |
THE STATE WATER PICTURE

INTRODUCTION

Nature within the past decade has inscribed
upon the wide-spreading Texas landscape grim
warnings of greater disasters to come if de-
velopment of the State’s water resources is
neglected.

Texans have seen drought alternate with
flood in a disheartening pattern of extremes. In
many cases the same areas suffering from acute
water shortages are later ravaged by floods,
and the water so urgently needed for the econ-
omy of the State wastes to the Gulf, leaving
grief and destruction in its wake. For much of
the State, the period from 1950 to 1960 was
either too dry or too wet, and below-normal
spring and early summer rainfall in 1961
threatened a recurrence of the cycle.

The legendary vagaries of Texas weather,
more amusing in folklore than actual experi-
ence, discourage any hope of relief through im-
provement in its natural behavior. If Texans
cannot change the weather, they can at least,
through sound, farsighted planning, conserve
and develop water resources to supply their
needs. That is the subject to which this report
is addressed.

Despite the natural warnings so lately given,
the most serious aspect of the State’s water
problem is the lack of continuing public aware-
ness of its existence. It has been demonstrated
that the people of Texas have not yet been
aroused to the dire consequences of inaction or
to the consequences of building projects which
at best provide for only small increases in wa-
ter needs.

In relation to long-term future needs in many
areas, water is the least abundant of Texas’ im-
portant natural resources; certainly it is the
most indispensable. Only within recent years
has Texas ceased to regard its water supply,
like air, as something to be had merely for the
taking.

Most of the water projects developed so far
in Texas have been planned from a local view-
point, to satisfy the then present and immediate
local demands—and usually under financial lim-
itations. A few noteworthy accomplishments

have been achieved by local enterprise and pri-
vate and public agencies; but unfortunately
these do not embrace entire watersheds to allow
full coordination of water supply and water de-
mands. Despite the water-development projects
completed in the past, Texas’ water problems
continue to grow in magnitude and complexity.
The population of Texas has continued to in-
crease at a phenomenal rate, with a correspond-
ing acceleration in the construction of high-
ways, schools, hospitals, and other public works.
However, to supply its necessary water, Texas
is relying for the most part on facilities which
were designed to meet future needs as antici-
pated 15 to 20 years ago, and these were often
underestimated. It is becoming increasingly ap-
parent that orderless and unintegrated treat-
ment of water problems, however natural and
excusable it may have been under conditions of
the past, should no longer be tolerated. An in-
ventory of all water requirements in each basin
and their interrelated aspects has been needed,
so that the needs of entire basins may be satis-
fied as nearly as possible and surplus waters
made available for areas of deficiency with the
least expense—and without forestalling future
developments. Such is the purpose of this state-
wide water plan.

The plan presented herein utilizes existing
facilities as a foundation and provides for the
orderly development of each river basin. The
cost of additional conservation storage facilities
proposed in the plan to satisfy the projected
1980 water demands is within the financial ca-
pabilities of the State, political subdivisions
thereof, and local interests. Some of the multi-
purpose projects will require the financial par-
ticipation of Federal agencies. This plan is not
unyielding, for no fixed plan is possible, even to
the year of 1980. To project area growth and
amounts of water required beyond 1980 in-
volves a multiplicity of uncertainties, especially
in view of the pronounced effect that may result
from increases and changes in population, land
uses, and industrial locations.

It was the drought beginning in 1950 and ex-
tending through 1956 that awoke Texans to the
real seriousness of the problem. By far, the ma-
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jority of the people of the State, including in-
dustry and other water users, realistically felt
the impact of a deficient water supply. That
experience clearly demonstrated the need for
planned development of the State’s water re-
sources. In response to this need, and under the
leadership of Governor Daniel, the Texas Legis-
lature in 1957, by House Joint Resolution 3, pro-
vided for the State Constitution to be amended
to permit the State government to participate
financially in development of water-resources
projects. Also, by the 1957 Planning Act, the
Legislature created the Texas Water Resources
Planning Division within the Board of Water
Engineers, and assigned to this division certain
basic responsibilities of water-resources plan-
ning on a state-wide basis.

The Planning Act embodied broad statements
of the following generally recognized funda-
mentals of water-resources planning: (1) deter-
mination of available water resources, (2) the
extent to which these resources have been de-
veloped, (3) the uses for which these resources
have been utilized, (4) a projection of probable
future needs, and (5) planning for development
of water resources to serve those projected
needs. The text of the 1957 Act is contained
as Appendix A to this report.

Sec. 3a(8) of the 1957 Act directs this
agency:

“To prepare and submit to the Legislature a
state-wide water report of the water resources
of the State with a correlation and relationship
of those resources and to make recommenda-
tions to the Legislature for the maximum de-
velopment of the water resources of the State,
and to furnish the same to all members of the
Legislature and elected officers of the State
without cost.”

A progress report entitled “Texas Water Re-
sources Planning at the End of the Year 1958,”
was submitted to the 56th Legislature. That re-
port, dated December 1958, treated in broad
outline the five principles enumerated above,
and furnished the Legislature such recommen-
dations as were considered timely and appro-
priate for implementation of further planning.

Governor Daniel met with the Board of
Water Engineers on several occasions and on
May 23, 1960, conferred with the Board, their
Chief Engineer, and Chief Planning Engineer,
and discussed with them the urgent need for
State leadership in coordinating water planning
in Texas. Many State, local. and Federal agen-
cies are working on different aspects of the
varied and complex water problems. The urgent
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need for preparation by the State of a state-
wide plan to meet municipal and industrial wa-
ter requirements was quite evident. It was
determined that such a plan should be prepared
by having the State coordinate the efforts of
the various local interests, and that such co-
ordination of effort by the State should be con-
tinuous to assure a sound and orderly program
of water-resources development to meet the
accelerating need for water.

At a June 15, 1960, meeting in Austin called
by Governor Daniel, and attended by the Board
of Water Engineers, its staff, representatives of
river authorities and conservation districts, and
consulting engineers, the Governor made two
requests:

(1) That the Board prepare a planning report
which would contain the projected municipal
and industrial water requirements of the State
for the year 1980, and the projects needed to
meet those requirements and also provide for
existing uses, including irrigation.

(2) That the river authorities and conserva-
tion districts prepare and furnish to the Board
plans for their individual basins where none had
been prepared or, where necessary, revise plans
which had previously been developed.

This report has been prepared in accordance
with the provisions of the Texas Water Plan-
ning Act of 1957. The plan presented covers the
entire State and is in answer to the request of
the Governor.

The preparation of this report involves an
analysis of the use of water in Texas. Of this
many-sided matter, two facets are significant
here:

First: The economic aspect. The economic
value of water for cities, towns, and industries
is much greater than the economic value for
other uses. Also, the financial ability of munici-
palities and industries for the development of
water-supply projects is greater than that of
other users.

Second: The legal aspect. Texas statutes set
out the following order of priorities in the allot-
ment and appropriation of the State’s surface
waters, subject to certain conditions and the
public welfare as determined by the Board of
Water Engineers:

Domestic and Municipal
Industrial

Irrigation

Mining

Hydroelectric power
Navigation

Recreation

AR o ol A



The statutes provide that permits granted
shall effect or permit maximum potential basin
development without waste.

Furthermore, the Legislature provided that,
beginning with 1931, water appropriated for
any uses below Number 1 in the above list could
be taken for domestic or municipal purposes by
State permit, except along the Rio Grande,
without the necessity of condemnation or pay-
ing therefor and provided no existing facilities
of the original user are utilized. The full text
of a 1931 statute relating to some of these mat-
ters is contained as Appendix B hereto.

Because of the economic and legal considera-
tions, it seems clear that in some of the more
arid sections of the State, the use of surface
water for any of the uses in the priority list,
below the first two, is at a disadvantage in com-
peting for water subject to State appropriation.
What is said here, of course, does not preclude
the development of additional surface waters
for other uses.

By law, domestic and municipal uses are
classed as superior and coequal. The major por-
tion of domestic uses is supplied through mu-
nicipal water systems, and the remainder (the
more rural part) is supplied from small wells
and from streams in inappreciable amounts. In
developing the plan, these more rural domestic
uses have been fitted into the projection of a
water supply to meet the 1980 requirements.

The plan presented in this report for meeting
the municipal and industrial water needs in
1980 is concerned primarily with the develop-
ment of surface water. Although large amounts
of ground water are available in many parts of
Texas, any planning for the orderly develop-
ment of these underground supplies is limited
by the fact that ground water has not been
subjected to State control. The only legislative
authority provided for local governmental reg-
ulation of beneficial use of ground water in
Texas is that concerning the creation of under-
ground water conservation districts (Article
7880-3c). Also, data is not available on ground-
water resources of large areas of the State.
However, state-wide reconnaissance studies are
now underway by the Board of Water Engi-
neers and the United States Geological Survey,
in response to the 1957 Planning Act, to deter-
mine the amount and location of ground-water
supplies; and all of these studies are to be com-
pleted by August 1963.

Detailed economic analysis are not contained
in the report, but the projects suggested herein
provide an economical means of meeting the

water needs. Later and more detailed project
planning in specific areas may indicate more
economical solutions in individual instances. It
has not been necessary to consider the questions
of who shall design, construct, or operate the
proposed facilities.

Water uses have increased greatly during the
past 20 years. Projections of municipal and in-
dustrial water requirements for periods as long
as 20 years into the future are subject to some
variation during an era of major industrial ex-
pansion and rapid population changes. Projec-
tions of requirements beyond 20 years would
be subject to even greater variation, and for
this reason this report covers only the next two
decades.

However, it should be clearly understood that
the adoption of the 20-year period does not rep-
resent a short-sighted viewpoint of the Board
with respect to the State’s water problems. Full
consideration has been given to long-range pro-
jections of water requirements, for 50 years or
more, and the distribution of these require-
ments throughout the State. These long-range
projections were considered in the formulation
of this plan to the extent that all projects listed
herein can be properly integrated in any long-
range plan requiring the full development of
the State’s water resources. To go beyond these
20-vear projections with state-wide project
planning would not be prudent due to the specu-
lative nature, both as to quantity and location,
of projections of water needs that look forward
50 years or more. Water-resources planning
must be a continuous process to be effective.
Carefully developed plans must be periodically
revised and extended in view of changes in
water uses and future needs.

ORGANIZATION OF REPORT

This report is divided into three chapters.
Chapter I is introductory and presents back-
ground material against which the balance of
the report may be viewed. Also contained are
various explanations as well as material relating
to the State as a whole.

Chapter IT is the main body of the report and
contains a presentation of the following three
subjects:

1. The present uses of water.

2. The requirements for water under what is
expected to be the municipal and industrial con-
ditions of 1980, but with weather conditions as
they were during the recent great drought.

3. How such 1980 water requirements may

7



be met.

Chapter III outlines and briefly describes fu-
ture studies which are necessary to complete
some phases of planning, but which could not
be completed for inclusion in this report.

Plate 24, the folded sheet following Appendix
C, is a map of the state of Texas showing
basins, coastal areas, and major reservoirs—a
handy reference while the report is being read.
Plate 25, the folded sheet following Plate 24, is
a map of the State which will provide a helpful
reference while reading portions of the report
relating to ground water and locations of prin-
cipal ground-water aquifers.

SOME PERTINENT CHARACTERISTICS
OF TEXAS WATER RESOURCES

The terms “surface water” or “streamflow”
as used herein mean the natural flow and under-
flow as well as the flood flow of streams, while
the term “ground water” means all water from
subsurface sources exclusive of river-channel
underflow.

In Texas, streamflow is mostly subject to the
vagaries of nature’s rainfall. Plenitudes and
droughts, each lasting anywhere from one or
two years to ten or more years, are matters of
general recent experience. Figure 1 at A shows,
for a typical river basin, how greatly the vol-
ume of stream runofl differs during plenitudes
and droughts, and how these periods each com-
pare with the long-time average volume. of run-
off.

Precipitation is likewise the source of most
ground water in Texas. However, plenitudes and
droughts are not so immediately effective in in-
creasing or decreasing the volume of ground
water as they are the volume of streamflow.
This time-lag effect is illustrated by the records
of one of the large springs of Texas as depicted
in Figure 1 at B.

It is also generally known that annual pre-
cipitation differs greatly across the State, being
much heavier in the eastern than in the western
sections. Figure 2 at A illustrates this variation.
The large red numbers at the bottom of this
graph show the approximate percentage of pre-
cipitation that becomes streamflow in each sec-
tion of the State. The red numbers include the
historic ground-water accretions to the streams.

Often, considerable distance separates the
place where large quantities of water are need-
ed for use and the place where the water is
readily available in streams or reservoirs. Three
aspects of this problem may be mentioned. The
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first is illustrated by Figure 2 at B, particularly
the red line which shows the average depth of
runoff occurring in selected sections of the
State. It is shown that the greatest amount of
water is in the eastern part of the State and
along the upper coast and that the most mea-
gerly supplied areas are in the west. The second
is illustrated by Figure 3, which shows for three
typical river basins, how different the relation-
ship is between the following elements:

1. Long-time average annual volume of run-
off.

2. Area of the drainage basin.

3. The 1960 population in the basin.

The third aspect may be illustrated by point-
ing out that the city of Dallas in the Trinity
River Basin is now building a 40-mile pipeline
and related facilities for bringing 112,000 acre-
feet of water per year from Tawakoni Reservoir
in the Sabine River Basin to serve municipal
and industirial needs in Dallas. A further illus-
tration is a 275-mile pipeline planned for bring-
ing a firm yield of 103,000 acre-feet of water
per year for municipal and industrial uses from
the Sanford Reservoir on the Canadian River
to 11 towns in the High Plains. This pipeline is
to extend southward across the upper ends of
the Red and Brazos River Basins in Texas to
the town of Lamesa, 15 miles inside the Colo-
rado River Basin. Thus, development of an area
can continue and expand notwithstanding the
necessity of transporting water for municipal
purposes from available sources. More experi-
ence is needed in order to make reliable predic-
tions with respect to the distance that water
can be moved and still be considered economical
for industrial and agricultural uses.

In Texas, as in most other places, there are
differences, sometimes small, but usually great,
between the times and amounts of natural
streamflow and the water requirements of mu-
nicipalities, industries, irrigators, and other
users of water. Such differences are caused by
periods of plentitudes and periods of drought.
The differences between unregulated flows and
actual water requirements last anywhere from
a few days to a month, or may extend over sev-
eral years. These differences arise because of
the vagaries of weather while the water re-
quirements of cities or industries are more uni-
form and continuing. Irrigation requirements
are larger during times of deficient rainfall and
therefore greater irrigation demands are made
on drought-diminished water supplies.

The marked variations in rainfall and runoff
across Texas have long been recognized. In
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1913, Representative D. W. Glasscock of Mis-
sion, one of the authors of the bill creating the
Board of Water Engineers, expressed his recog-
nition of these variations to the House of Rep-
resentatives in the florid language then popular
in legislative debate:

“In the magnificent sweep of her imperial do-
main Texas numbers localities where there is
little or no rainfall, and others where the rain-
fall is so constant and excessive that rumor
reports the inhabitants as web-footed; but the
complaint common to her widest region lies in
the alternation of super-abundance and scarci-
ty. Her torrential streams upon recurring occa-
sions burst their banks, inundate the valleys,
threaten destruction of towns and cities, and do
untold damage. This stage does not continue
long enough to furnish water for irrigation or
agricultural uses. When that need arises and
the parching vegetation cries for water, these
same streams are found to be mere trickling
rills of fading promise.”

This 1913 description of Texas rainfall and
streamflow is still appropriate. However, water
uses for municipal and industrial purposes as
well as for agriculture have increased greatly
since 1913. To meet these water needs numer-
ous reservoirs have been built.

When a reservoir is constructed and surface
runoff is impounded, four important factors
govern the amount of water which can be ob-
tained from the reservoir. One is the runoff
into the reservoir with respect to both amounts
and time. Another is the capacity of the reser-
voir. The remaining two factors, which affect
the reservoir water surface directly, are rain-
fall and evaporation.

Rainfall increases and evaporation decreases
the depth of water storage. In periods of
drought, the annual depth of rainfall decreases
and the annual depth of evaporation increases.
As a result, annual evaporation depth exceeds
annual precipitation depth everywhere in the
State in periods of drought. The map at the top
of Figure 4 shows the State divided into se-
lected areas A, B, C, and D. These areas show
for seven years of the recent great drought
(1950-56) the approximate average annual net
loss of water due to evaporation from reservoir
water surfaces in each area. Area A shows an
average net loss of 114 feet per year, while the
average net loss in area B is 4 feet per year.
Area C has an average net loss of 6 feet per
year; and very dry area D shows an average net
loss of 8 feet per yvear. From the upper map, the
four lower small maps were deduced by assum-
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ing that the same average drought conditions
of precipitation and evaporation lasted respec-
tively for three, five, seven, and nine years. The
three-year small map shows for the selected
areas A, B, C, and D approximately what total
depth of water would be lost from reservoirs in
three years of drought. The other small maps
give similar figures for five-, seven-, and nine-
year droughts. These maps thus show the ap-
proximate cumulative attrition, or cost in water,
incident to the storage of water in reservoirs
in selected areas of the State when such storage
is for the purpose of carrying-over streamflow
from periods of plenty, or excess, to periods of
drought. Thus, it seems clear that there i3 an
economic limit and almost an absolute limit to
the number of years that water can be carried
over in surface reservoirs.

SOME PERTINENT HISTORICAL
DEVELOPMENTS

Surface Water

It was not until 1680 near El Paso that the
Spaniards began the first irrigation by non-
Indians in the area now included in Texas. In
the early and mid-seventeen hundreds, stock-
raising began along the Lower Rio Grande. Of
course, the small clusters of families of irriga-
tors and stockmen used water for what may
be termed their domestic uses, which included
use of water for small gardens.

As migration into Texas developed, small
communities were formed at locations having
available water supplies. At these communities
began what is now called municipal water use
in Texas.

The growth of municipalities, industries, and
irrigation from these early days to the begin-
ning of the 1930’s put to use most of the nor-
mal flow of our streams. Where was the water
coming from for future growth?

In 1931, the 42nd Legislature, acting in ac-
cord with the reality that the State no longer
had sufficient water to meet all the needs of its
people from natural or normal sources of sup-
ply, enacted Senate Bill 93, commonly referred
to as the Wagstaff Act. (See Appendix B.) This
law provided a framework for the maximum
development of the State’s water resources for
all uses, while recognizing that needs for do-
mestic and municipal water were to be given
preference. By 1935, the law and the necessities
of the water situation had already prompted
the construction of reservoirs to equate the
difference in streamflow and water needs.
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At the beginning of 1935, Texas had 34 reser-
voirs with a combined conservation storage ca-
pacity of 1,830,000 acre-feet. By the end of
1941, the combined conservation storage capaci-
ty reached 4,900,000 acre-feet. At the end of
1946, when the recent great drought was just
beginning over most of the State, conservation
storage reached 5,950,000 acre-feet. In 1957,
when the great drought had ended, the total
conservation capacity was 10,600,000 acre-feet.
By the end of 1960, this total reached 11,900,000
acre-feet. The above values include the United
States‘ share of Falcon Reservoir and an as-
sumed 50 percent of the Lake Texoma capacity.
This combined conservation storage capacity
may be divided into two general categories. The
first includes those reservoirs in which the con-
servation capacity is primarily for consumptive
uses by municipalities, industries, and irriga-
tion. The second category includes those reser-
voirs whose purpose is generally considered
non-consumptive, such as hydroelectric power,
navigation, and recreation. The conservation ca-
pacity figures include unused sediment storage
but do not include the storage below the bottom
of the lowest outlet. Only those reservoirs with
a capacity of 5,000 acre-feet or more have been
considered in Figure 5, which is a graphical
presentation of reservoir capacities described
above.

While reservoirs constructed for conservation
purposes afforded varying degrees of stream
regulation, downstream developments of cities,
industries, and farms in areas subject to flood-
ing often required additional protection. In
some instances, channel improvements and
levees were constructed to provide such protec-
tion. For other areas, flood protection was pro-
vided by installing reservoirs with flood-control
storage capacity specifically allocated therein.
Many of these flood-control reservoirs also have
storage capacities for conservation purposes.
The flood-control storage in major reservoirs is
depicted in red on Figure 5 for the period 1935
through 1960. The storage capacities thus
depicted on Figure 5 do not include the capacity
of flood-detention structures built by the United
States Department of Agriculture. At the end
of 1960, there were 457 such detention reser-
voirs in Texas with a combined flood capacity
of 477,000 acre-feet. Also, 61 additional deten-
tion structures were under construction at that
time. Although incidental flood regulation had
been provided in one or more conservation res-
ervoirs, onlv one small reservoir (Olmos Dam at
San Antonio) had been constructed solely for
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flood regulation prior to 1940. During the 1940-
50 period, Lake Travis, Lake Texoma, and
Hords Creek, Barker, and Addicks Reservoirs
were the only structures built with assigned
storage capacities for flood-control functions.
From 1951 through 1957, flood-control storage
was provided in the following reservoirs: Whit-
ney, Benbrook, Grapevine, San Angelo, Lavon,
Falcon, Garza-Little Elm, Belton, Texarkana,
and Lake O’the Pines. The total reservoir ca-
pacity for control of floods existing at the end
of 1960 was 10,100,000 acre-feet. With the com-
pletion of the McGee Bend, Canyon, Waco, Na-
varro Mills, Proctor, and Twin Buttes Reser-
voirs, all now under construction, an additional
2,940,000 acre-feet of flood-control storage will
be provided.

Ground Water

Ground Water has been used for domestic
and stock-watering purposes since the time of
the early settlers in Texas. Following the late
1800’s, small centers of population sprang up
away from streams and rivers which had sup-
plied the first settlers with water. Shallow wells
supplied domestic and stock uses, and limited
agricultural needs. Not, however, until larger
wells were developed and pumping equipment
was improved did the significance of ground
water become apparent as a factor in large
scale municipal, industrial, and irrigation de-
velopment. In 1930, only 41 percent of the
State’s population was in urban areas; whereas,
in 1960, urban population was 75 percent of the
total. New and expanding cities and industries,
as well as large-scale development of irrigation,
have increased uses of ground water in such
representative areas as El Paso, the High
Plains, the Winter Garden, San Antonio, and
Houston. '

In the El Paso area, the first well was drilled
for municipal use in 1906. Average total pump-
age of ground water in the El Paso area from
1936 through 1940 was about 19,000 acre-feet
per year, and in 1959, pumpage had increased
to about 87,000 acre-feet per year.

Irrigation with ground water began on the
High Plains in 1911, but met with limited suc-
cess until the early 1930’s when a series of dry
years, numerous economic considerations, and
development of moderately priced pumping
equipment made large-scale ground-water de-
velopment feasible. Since 1935, when about 300
wells were in operation, irrigation with ground
water in the High Plains area has increased
steadily; and this pace was accelerated after
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1945 so that by January 1, 1949, there were
approximately 10,500 irrigation wells in opera-
tion and 1,700,000 acres irrigated; and in 1959,
there were about 47,000 wells supplying ap-
proximately 4,800,000 acres of irrigated land
with about 6,600,000 acre-feet per year.

In the Winter Garden area, irrigation with
ground water grew from 30 wells and 1,026
acres in 1905 to 403 wells and 27,000 acres irri-
gated in 1930, and then to 480 wells and 49,000
acres in 1949. Since 1949, there has been a
leveling-out or small decrease in irrigated acre-
age in this area.

All municipal, industrial, and military water
use in San Antonio is supplied by ground water.
Most of this development is from the Edwards
and associated limestones. The first irrigation
well in this aquifer was completed in Bexar
County about 1884. By 1907, there were 69
wells of which probably 25 supplied irrigation
needs. Little further information is available
on irrigation development in and around San
Antonio until 1935, but from 1935 to 1956, irri-
gation development increased to 262 wells irri-
gating 30,000 acres in western Bexar, Medina,
and Uvalde Counties. Total ground-water pump-
age from the Edwards and associated lime-
stones climbed from about 103,000 acre-feet per
year in 1935 to about 234,000 acre-feet per year
in 1959 in response to increased demands for
water for all uses. About 111,000 acre-feet of
this 1959 pumpage was for municipal and in-
dustrial use at San Antonio.

In 1906, the city of Houston purchased a
water system which then included 45 flowing
wells producing about 12,000 acre-feet per year.
By 1935, pumpage for the city averaged about
27,000 acre-feet per year; and for the combined
needs of municipalities, industry, and rice irri-
gation, ground-water use in the Houston area,

most of Harris County and a small part of
Waller and Fort Bend Counties, totaled about
70,000 acre-feet per year. By 1959, pumpage
in this area had increased to about 319,000 acre-
feet per year.

A large increase in the development and use
of ground water in Texas occurred during the
recent drought, as surface-water supplies were
seriously depleted. Available data for the year
1957, following the record drought, show ap-
proximately 10,600,000 acre-feet of ground
water pumped for municipal, industrial, and
irrigation uses. Immediately following the
drought, the annual rate of withdrawal of
ground water in the State decreased somewhat,
as more abundant rainfall increased the amount
of water available from surface reservoirs and
improved soil-moisture conditions in irrigated
areas. However, the present annual rate of
withdrawal is indicated to be near the 1957
level because of municipal, industrial, and irri-
gation growth that has occurred in recent years.
Although the number of acres under irrigation
has increased since 1957, improved farming
practices and the occurrence of more precipita-
tion which has been better distributed during
the growing season for these years have gen-
erally decreased the amount of irrigation water
used per acre.

Eight principal aquifers supply most of the
ground water now used in Texas. Locations of
these aquifers are shown on Plate 25. These,
together with other locally important aquifers
within each individual river basin, are discussed
in Chapter IL

Irrigation

Figures on irrigation in Texas for the years
1939, 1949, and 1959 appear in Table I-A, with
the figures for 1959 being the most reliable.

TABLE I-A. IRRIGATION IN TEXAS

Area Farmed and Water Used
Years Surface Water Ground Water Total Irrigation
Acres Acre-Feet Acres Acre-Feet Acres Acre-Feet
1939 778,200 2,389,100 267,000 427,200 1,045,200 2,816,200
1949 1,271,800 3,637,300 1,859,800 3,304,000 3,131,600 6,941,300
1959 1,225,700 3,373,300 5,914,800 9,350,200 7,140,500 12,723,500
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The acreages shown here are based on United

States Census figures for 1939 and 1949, and

the acreage data for 1959 were obtained from
the Texas Agricultural Extension Service. The
quantities of water shown are engineering esti-
mates based on all available data, and represent
the amounts of water diverted from the streams
or pumped from the ground. The figures show
that irrigation from surface water is not pres-
ently growing, but that irrigation from ground
water is growing rapidly. In 1939, the area irri-
gated from ground water was only 25 percent
of the total acreage. Twenty years later, 83 per-
cent of the total irrigated area was supplied
from ground water.

The distribution of irrigated acreage by coun-
ties in 1959 is shown in Figure 6. A gradual in-
crease in supplemental irrigation is taking place
in the eastern portions of the State which usual-
ly receive rainfall ample to support dryland
farming.

Population

During the past three decades, the State has
experienced a 64 percent increase in its popula-
tion, and many cities have expanded rapidly in
population and area. This urban growth was due
in part to the migration of large numbers of
people to Texas from other states and in part
to the shifting of portions of the rural popula-
tion to urban areas. These decades marked the
evolution of Texas from a predominantly agri-
cultural economy to an economy which blends
oil and gas production, diversified industry, and
agriculture. .

Locations of industries in or near cities; sub-
sequent expansion of these industries; and
often the location or creation of new industries
with functions, products, or by-products related
to existing industries, have provided employ-
ment opportunities which have favored devel-
opment of large urban areas.

With rapidly rising populations, cities have
had to cope with mushrooming water require-
ments. As populations continue to increase, mu-
nicipal water requirements will continue to
grow.

The projection of the trends of population
and a proper appreciation of the impetus of
growth, together with consideration of increas-
es in daily per capita water consumptions, pro-
vide guides for estimating future municipal
water requirements. The increases in popula-
tion in urban areas, when projected for the
next two decades, demonstrate an increasing
need for water to meet municipal demands.
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The distributions of historic populations by
divisions of the State are shown in Table I-B for
the Years 1930, 1940, 1950, and 1960. These
general divisions each comprise the watershed
of a river and the portions of the coastal plain
usually considered related thereto. The popula-
tion increase during the decade 1930-40 was
590,109; during 1940-50, it was 1,296,370 ; and
during 1950-60, the increase was 1,868,483. Dur-
ing these 30 years, the State had a population
increase of 3,754,962. Table I-B also shows the
distribution of the basin population as per-
centages of the State total and the historic
changes in population in each division by dec-
ades.

Almost one-half (48.5 percent) of the State’s
1960 population was located within three of the
general divisions: The Trinity (20.3 percent),
the San Jacinto (14.7 percent), and the Brazos
(13.5 percent).

Population projections for individual cities,
for urban areas, or for zones have been made by
various groups. The Bureau of Business Re-
search of the University of Texas completed a
study for the Board of Water Engineers which
provided population projections for the years
1965, 1975, and 2000. Bulletin 5910, published in
July 1959, presented these projections. Also
available were population projections made by
the Bureau of Census and some by the various
river authorities and conservation districts.
This agency reviewed these data, made inde-
pendent studies, and developed 1980 population
projections based thereon. Table I-B reflects
these projections. The 1980 projected popula-
tion of 14,463,422 represents an increase of
4,883,745 people in Texas during the next 20
years. The projections in Table I-B show that
51.9 percent of the State’s population in 1980
will be located in the Trinity, San Jacinto, and
Brazos River Basins.

MUNICIPAL AND INDUSTRIAL WATER
USES FOR THE PERIOD 1935-1959

Plotted as the upper line on Figure 7 are the
total population figures for Texas by decades
from 1930 to 1960. This plotted line has been
projected to the point representing the esti-
mated population of Texas in 1980.

Reasonably dependable figures showing the
annual municipal and industrial uses of ground
and surface water for the entire State have
been compiled Ly years for the period 1935
through 1959, with the degree of dependability
progressively improving during this 25-year
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TABLE I-B. POPULATIONS OF TEXAS

Division Totals

Percent of State Total

Percent Increase or Decrease
for Years Compared

Divisions

1930 1940 1950 1960 1980 1930 1940 1950 1960 1980 | 1930-40 1940-50 1950-60 1960-80
Canadian ...... 104,049 123,637 175,624 252,969 376,615 18 19 23 26 26 +18.7 +42.2 +44.0 +48.9
Red ........... 459,257 390,375 401,315 405,849 505,320 79 61 52 42 35 —15.0 + 28 + 11 +245
Sulphur ....... 141,776 153;342 141,515 120,807 124,217 24 24 18 13 09 +82 —177 -—146 + 28
Cypress ....... 106,995 119,312 100,254 89,378 90,011 1.8 19 13 09 06 +11.5 —160 —108 + 0.7
Sabine ........ 237,277 318,066 297,415 302,777 366,125 41 50 39 32 25 +340 —65 + 18 +209
Neches ....... 414,270 473,068 513,717 568,545 745,477 71 74 67 6.0 52 +142 + 86 +10.7 +31.1
Trinity ....... 1,045,820 1,150,686 1,444,871 1,944,569 3,068,830 180 179 18.7 20.3 21.2 +10.0 +25.6 +34.6 +57.8
San Jacinto . ... 472,268 640,517 935,769 1,403,559 2,686,000 8.1 10.0 121 14.7 18.6 +35.6° +46.1 +50.0 +91.4
Brazos ........ 1,065,095 1,072,584 1,154,958 1,296,188 1,749,305 18.3 16.7 15.0 135 121 + 07 + 77 +122 +35.0
Colorado 503,489 516,650 630,115 780,009 1,201,607 86 81 82 81 83 + 2.6 +22.0 +23.8 +54.1
Lavaca ...... 77,736 69,619 68,885 70,718 108,030 1.3 11 09 07 0.7 —104 —11 + 27 +52.8
Guadalupe 169,971 153,500 157,671 191,702 254,563 29 24 20 20 18 — 97 + 27 +21.6 +32.8
San Antonio ... 341,059 426,165 581,898 765,767 1,153,930 59 6.6 175 80 8.0 +25.0 +36.5 +31.6 +50.7
Nueces ........ 247,812 310,721 412,293 495,208 701,060 43 48 54 52 4.8 +25.4 +32.7 +20.1 +41.6
Rio Grande .... 437,841 496,682 694,894 891,632 1,332,332 75 7.7 9.0 93 9.2 +13.4 +39.9 +283 +49.4
Totals ........ 5,824,715 6,414,824 7,711,194 9,579,677 14,463,422 10.1% 20.2% 24.2% 51.0%




period. These data include total municipal and
industrial uses, with some reported large indus-
trial diversion adjusted to reflect actual deple-
tions. The total ground and surface water used
in 1959 for these two purposes, as shown in
Tables “A” of Chapter II, was 1,904,700 acre-
feet, of which 47 percent or 894,400 acre-feet
was ground water and 53 percent or 1,010,300
acre-feet was surface water. On the lower part
of Figure 7 these past yearly use figures are
plotted as circles with a generalized curve
drawn through them.

WATER USES DURING 1959

Municipal, industrial, and irrigation water
uses during 1959 are summarized below to pro-
vide a comparison of the amounts of surface
and ground water used for these purposes. De-
tailed information on these uses by river basins
is presented in Tables “A” of Chapter II.

WATER USE DURING 1959 IN TEXAS —

ACRE-FEET
Ground Surface Total
Use Water Water
Municipal ..... 555,800 578,800 1,134,600
Industrial .. ... 338,600 431,500 770,100
Irrigation ... .. 9,350,200 3,373,300 12,723,500
Total ... ... 10,244,600 4,383,600 14,628,200

MUNICIPAL AND INDUSTRIAL WATER
REQUIREMENTS IN 1980

The curve of municipal and industrial uses on
Figure 7 has been extended to the year 1980
where it passes through the value 6,547,500
acre-feet which represents the 1980 water re-
quirements. This 1980 value was checked by
two additional separate approaches:

1. Compiling the estimates of the river au-
thorities and districts and their engineers as
submitted to the Board and adding to these
estimates, this Board's estimates for areas of
the State not covered.

2. By extending curves of population and per
capita rates of use.

This value of 6,547,500 acre-feet is the total
of requirements listed in all 23 of the Tables
“B” in Chapter II. The report contemplates
1,300,400 acre-feet, or 20 percent of the total
State requirement, will be supplied from ground
water and 5,247,100 acre-feet, or 80 percent,
from surface water, as shown in Table I-C.

THE PLAN

The objectives of a water plan are to deter-
mine the location and amount of future water
needs and to show how these needs may be sup-
plied. With an area as large as Texas, the plan-
ning factor most difficult to evaluate accurately
is the future water requirement for each water-
shed division of the State. Thus, any plan pre-
pared must be flexible to allow for later modi-
fication by the addition of new reservoir units
depending upon the rate at which water needs
develop. Each new reservoir must be studied in
relation to the existing facilities and rights and
other proposed projects in the basin. Therefore,
water planning must be a continuous function
that relates new developments in a given area
to present and future water projects for that
region and the State.

Preparation of the plan included (1) a review
of all available information, (2) the making of
numerous independent analyses and check stu-
dies, and (3) the interpetation of a mass of sta-
tistical data. In accomplishing these tasks, cer-
tain facts and conclusions important to water
planning in the State become evident. To aid
the reader in gaining a better understanding of
the plan, some of these facts and conclusions
are set forth below.

1. State-wide and urban population has in-
creased greatly during the past two decades,
with a correspondingly large increase in water
usage.

2. As vividly demonstrated during the 1950-
1956 drought, the water needs in many com-
munities may at times exceed the supplies avail-
able from existing facilities. Dams have been
built since the drought, and others are under
construction to meet our present and immediate
future needs. However, in many instances these
new reservoirs will not be adequate to supply
needs 20 years from now.

3. Industrial development generally brings
increases in urban population. The addition of
industries has been of great economic signifi-
cance to the State and has increased the
amounts of water put to beneficial use. The
State has an excellent potential for a great
many additional industries.

4. Water requirements will continue to in-
crease during coming years as the State’s pop-
ulation continues to grow, as additional indus-
tries locate in Texas, and as present industries
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TABLE I-C. SUMMARY OF 1980 REQUIREMENTS
For Municipal and Industrial Water in Texas and Reservoir Yields to meet these Requirements,
also Capacities and Surface Areas of all Reservoirs in this Program

(These are the totals for the State as shown for each river basin or coastal area in Chapter II)

Totals From L
Tables in (Item Description Percent | Acre-Feet
Chapter II
1. |Total water required at the place of use to supply municipal and in-
dustrial uses in 1980. ....... ... ... 100 6,647,500
Tables
“B"” 2. |Ground-water portion of item 1............. .. ... ... ... ... ........ 20 1,300,400
3. |Surface-water portion of item 1........... ... ... ... .. .. ... ... ... ... 80 5,247,100
4. |Total annual firm yield of all reservoirs in this program.............. 100 9,417,500
Tables 5. |Portion of item 4 needed at the reservoir or diversion point for munici-
0 pal and industrial uses in 1980. .............. ... ... ... .. ..., 57 5,340,4001
6. |Portion of item 4 designated as yield remaining..................... 43 4,077,100
7. |Portion of item 6 remaining for municipal and industrial uses after 1980 31 1,263,900
Tables
MC"
and their 8. |Portion of item 6 for present or future uses other than municipal and
Sum- industrial .. ... ... .. e 69 2,813,200
maries
9. |Total Texas share of capacity of all reservoirs in this program...... 100 53,868,000
Tables 10. |Portion of item 9 for conservation and sediment storage............. 67 36,322,000
“D"
11. [Portion of item 9 forr flood storage. ... ......... ... ... .. ... il 33 17,546,000
12. |Total surface area within Texas at top of conservation pools for all
reservoirs in this program............ ... ... ... . .. e 1,505,7002

1 This item includes 137,900 acre-feet of stream delivery losses and excludes 44,600 acre-feet of direct diversions and
return flows. Thus adjusted, item 5 equals item 3.

2 Expressed in acres.
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expand existing facilities.

5. Unregulated streams do not have sufficient
base flow to provide for these present and fu-
ture needs, but existing, under-construction,
and new reservoirs proposed herein can con-
serve flood flows and adequately provide water
for all purposes.

6. Projections of future water requirements
become increasingly speculative beyond a 20-
year period in attempting to define locations
and quantities of water needs.

7. Planning, to serve the future water re-
quirements of the State, must provide for the
development of water projects prior to the
actual need for water, while maintaining the
highest degree of flexibility to make the neces-
sary adjustments for many future unknowns.
Experience has shown that from 10 to 15 years
elapse between the initial planning and the ac-
tual completion of construction of a reservoir
project.

8. Development of farge reservoir projects
can often supply the needs of more than one
community or area. Detailed planning and de-
sign of such projects by local and/or Federal
agencies will require continued coordination at
the State, local, and Federal levels of govern-
ment. Such coordination will also be necessary
for reservoir projects which may be planned
and designed for purposes other than municipal
and industrial water supplies.

9. Water supplies and reservoir sites are not
often located at the point of use; therefore, con-
sideration of alternate sources and of transport-
ing water varying distances is required.

10. After building the projects to meet the
1980 water needs, additional water will be avail-
able to meet most needs further into the future.

To meet the projected 1980 municipal and in-
dustrial water requirements, the plan utilizes
73 existing reservoirs, 14 reservoirs now under
construction, and includes 45 proposed new res-
ervoirs and the enlargement of 2 existing reser-
voirs. These reservoirs have a total conserva-
tion capacity of 36,322,000 acre-feet plus 17,-
546,000 acre-feet of flood-control storage for a
total of 53,868,000 acre-feet. The plan to meet
future water requirements in each basin, while
given in detail in Chapter II, is summarized
below.

Canadian River Basin

While many cities in the Panhandle and High
Plains will continue to obtain their supplies
from ground water, the development of San-
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ford Reservoir on the Canadian River will sup-
ply part of the water needs of Amarillo, Borger,
Pampa, Plainview, Levelland, Lubbock, Slaton,
Brownfield, and Lamesa. The Sanford Reser-
voir, which will develop the full Texas allocation
of conservation storage under the terms of the
Canadian River Compact, is the only reservoir
included for the Canadian River Basin. Most of
the cities to be served from Sanford Reservoir
are located in the upper portions of the Brazos
and Colorado River Basins.

Red River Basin

Nine existing reservoirs in the Red River
Basin will continue to supply parts of the water
needs of municipalities in that basin. These ex-
isting reservoirs and the municipalities to be
served include: Baylor Creek for Childress,
Wichita and Kickapoo for Wichita Falls, Iowa
Park for Iowa Park, Camp Creek for Electra,
Farmers Creek for Nocona, Texoma for Sher-
man and Denison, Randall for Denison, and
Crook for Paris. The existing Lake Pauline will
continue to serve the West Texas Utility Com-
pany installation; and Brushy Creek Reservoir,
the Texas Power and Light Company plant.

Five new reservoirs are proposed to meet ad-
ditional water needs in the Red River Basin.
Whitefish Creek Reservoir in Donley County is
being planned for municipal, industrial, and irri-
gation uses. Both Clarendon and Wellington can
be served from this reservoir. Existing facilities
will not be adequate to meet the 1980 water
needs of Wichita Falls and Henrietta. The Hal-
sell and Ringgold reservoir sites on the Little
Wichita River in Clay County have been studied
in considerable detail, and one of these reser-
voirs will be needed in the immediate future.
While either reservoir can provide supplies ade-
quate to meet the 1980 water requirements, the
plan presents both reservoirs as alternates. Buf-
falo Creek Reservoir in Wichita County is pro-
posed to meet the needs of Iowa Park, together
with the existing small Jowa Park Reservoir.
Paris Reservoir on Sanders Creek in Lamar
County is proposed to meet the water require-
ments of the Paris area. The Barkman Creek
Reservoir in Bowie County is being planned to
provide water for industrial purposes. This
project also contemplates the diversion of water
from the Red River to Barkman Creek Reser-
voir.

Ground water will continue to be important
as a source of supply for numerous communities
and some cities in the basin.



Sulphur River Basin

Three existing reservoirs in the Sulphur
River Basin will provide for much of the 1980
water requirements in that basin. These are
Whiteoak Bayou Reservoir for Sulphur Springs,
Texarkana Reservoir for Texarkana, and River
Crest Reservoir for the Texas Power and Light
Company plant. Cooper Reservoir on South Sul-
phur River is proposed to serve Commerce,
Cooper, and Sulphur Springs, and also to pro-
vide additional water to the North Texas Mu-
nicipal Water District in the Trinity River
Basin. Other needs in the Sulphur River Basin
can be served from ground water.

Cypress Creek Basin

Five existing reservoirs in the Cypi‘ess Creek
Basin will be adequate to meet projected needs
of the area. Lake O’the Pines and Ellison Creek
Reservoir will provide for the requirements of
the Northeast Texas Municipal Water District
and the Lone Star Steel Company at Dainger-
field. Caddo Lake can provide for the needs of
Marshall. Tankersly Creek and Hart Creek Res-
ervoirs will serve the future requirements of
Mount Pleasant. Ground water can provide for
the remaining water requirements in the basin.

Sabine River Basin

Three existing reservoirs in the Sabine River
Basin will provide for portions of the basin’s
future water requirements. Lake Tawakoni
(Iron Bridge Dam) will provide for Greenville
and can supply distributed smaller demands in
the upper Sabine Basin. Water for Dallas and
Terrell in the Trinity River Basin will also be
pumped from this reservoir. The existing Lake
Cherokee, together with the proposed Kilgore
Reservoir in Smith County and the proposed
Cherokee No. 2 Reservoir in Rusk County, will
provide for the needs of Longview, Kilgore, and
Gladewater, plus supplying a portion of the
water needs of Henderson in the Neches River
Basin. The existing Murvaul Reservoir will be
adequate to meet the 1980 needs of the area it
serves. Ground water use has heen continued
for a number of communities in the basin.

The largest project proposed for development
in this basin is the Toledo Bend Reservoir on
the state line reach of the Sabine River in Shel-
by, Sabine, and Newton Counties. Toledo Bend
Reservoir is planned for municipal, industrial,
irrigation. and hydroelectric power purposes.
This project will be a joint venture by the states
of Texas and Louisiana. and will provide firm
water supplies to hoth states. The 1980 water

needs of the lower Sabine River Basin in Texas
can be ser'ved from Toledo Bend Reservoir.

Neches River Basin

The Neches River Basin has 5 existing reser-
voirs, 3 under-construction reservoirs, and 3
proposed reservoirs which are included in this
plan to meet the 1980 water requirements.

The existing Gum Creek Reservoir in Chero-
kee County will continue to serve Jacksonville.

Water requirements of Tyler in 1980 can be
met from the existing Lake Tyler, from Mud
Creek Reservoir in Smith County on which con-
struction has been initiated, and from Black-
burn Crossing Reservoir, now under construc-
tion. Blackburn Crossing Reservoir on the
Neches River can also supply Rusk and smaller
communities in the Neches Basin and the Pal-
estine area in the Trinity River Basin.

Flat Creek Reservoir in Henderson County is
proposed to serve Athens in the Trinity River
Basin.

The existing Striker Creek Reservoir and
Lake Kurth, together with the proposed Ponta
Reservoir on the Upper Angelina River, are
referred to herein as the Ponta System. These
three reservoirs would serve Lufkin, Nacog-
doches, the Southland Paper Mills in Angelina
County, and the distributed smaller uses in this
area.

McGee Bend Dam on the Angelina River is
under construction. This reservoir plus the ex-
isting Dam B and the proposed Salt Water Bar-
rier on the Neches River above Beaumont are
referred to herein as the McGee Bend System.
This system can serve the municipal and indus-
trial needs of Beaumont, Port Arthur, Groves,
and the adjacent coastal area.

Ground water will continue to be used as a
source of supply for numerous communities,
cities, and some industries in the Neches River
Basin.

Trinity River Basin

In the Trinity River Basin, water needs in
1980 for Tarrant County can be served by the
Fort Worth Area System. This system includes
the existing Lake Worth, Bridgeport, Eagle
Mountain, Benbrook, and Arlington Reservoirs,
and the under-construction Cedar Creek Reser-
voir in Henderson County. Weatherford’s needs
above those which can be obtained from the
existing Weatherford Reservoir can be obtained
from the Fort Worth Area System.

The Dallas Area System includes the existing
Grapevine, Garza-Little Elm, and Lavon Reser-
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voirs; the under-construction Forney Reservoir
on East Fork; and the proposed Aubrey Reser-
voir on Elm Fork and the proposed Lavon Res-
ervoir Enlargement. Aubrey Reservoir will pro-
vide for the conversion to conservation storage
of a portion of the present flood-control storage
in Garza-Little Elm Reservoir by transferring
this flood-control storage upstream to Aubrey
Reservoir. It is also proposed to provide addi-
tional conservation storage in Aubrey Reser-
voir. Aubrey and Garza-Little Elm Reservoirs
are proposed to serve Dallas and Denton. Dallas
will continue to obtain a portion of its water
from Lavon Reservoir, and also will obtain
water from the under-construction Forney Res-
ervoir and the recently completed Lake Tawa-
koni on the Sabine River. Mountain Creek Res-
ervoir will continue to be utilized to serve the
Dallas Power and Light Company steam-electric
plant installation.

To meet projected 1980 water needs of the
North Texas Municipal Water District, it is
proposed to enlarge Lavon Reservoir and to
obtain some water from the proposed Cooper
Reservoir in the Sulphur River Basin.

Terrell will supplement the yield of the exist-
ing Terrell Reservoir with water from Lake
Tawakoni in the Sabine River Basin. Navarro
Mills Reservoir, now under construction on
Richland Creek in Navarro County, will supply
the 1980 requirements of Corsicana. The exist-
ing Waxahachie Reservoir will serve the needs
of Waxahachie. The proposed Bardwell Reser-
voir on Waxahachie Creek in Ellis County will
meet the requirements of Ennis.

Conservation and regulation of the resources
of the lower Trinity River will be accomplished
by the construction of the proposed Livingston
and Wallisville Reservoirs. Livingston Reser-
voir will provide the conservation storage, while
releases from Livingston, plus flood inflows be-
low this dam, will be regulated by Wallisville
Reservoir, which will also act as a salt-water
barrier. The system operation of these two res-
ervoirs will supply industrial water to the Low-
er Trinity River Basin, the Houston industrial
complex, and the adjacent coastal area.

Ground water will continue to be used to sup-
ply a portion of the water needs of the Trinity
River Basin.

San Jacinto River Basin

Municipal water requirements of Houston
will continue to be met in part from the existing
Lake Houston and ground-water supplies. Addi-
tional municipal water supplies for Houston will
-).l

-

require the construction of Honea Reser-voir on
the West Fork of the San Jacinto River in
Montgomery County and Cleveland Reservoir
on the East Fork of the San Jacinto River in
San Jacinto County. Honea Reservoir will also
supply Conroe, and Cleveland could obtain water
from Cleveland Reservoir. Water from the San
Jacinto River reservoirs could also be used to
meet municipal needs of Baytown, and part of
the requirements of Texas City and Galveston.
Much of the 1980 industrial water requirements
of the Houston industrial complex and adjacent
areas will be met from the proposed Livingston
and Wallisville Reservoirs in the Trinity River
Basin.

Ground water will continue to supply part of
the water needs of communities in the San
Jacinto Basin and adjacent coastal areas.

Brazos River Basin

Twenty-nine reservoirs are contemplated to
serve the 1980 water needs in the Brazos River
Basin. These include 16 existing reservoirs, 4
reservoirs now under construction, and 9 pro-
posed new reservoirs. Water supplies for Plain-
view, Levelland, Lubbock, and Slaton in the
upper part of the basin will be met in part from
Sanford Reservoir on the Canadian River, and
Sweetwater will continue to obtain part of its
supply from Oak Creek Reservoir in the Colo-
rado River Basin. Ground water will continue
to serve part of the 1980 water requirements of
the basin.

The proposed White River Reservoir in Cros-
by County will serve Crosbyton, Ralls, Spur,
and Post. Cities in the North Central Texas
Municipal Water Authority could supply their
water needs from the proposed Millers Creek
Reservoir in Baylor County.

Sweetwater would obtain part of its supply
from the existing Lake Sweetwater in the
Brazos Basin and from Oak Creek Reservoir in
the Colorado River Basin. Additional supplies
for Sweetwater can be obtained from the pro-
p-..sed Seymour No. 2 Reservoir on the Double
Mountain Fork of the Brazos River in Haskell
and Stonewall Counties.

Abilene’s 1980 needs can be supplied from the
existing Fort Phantom Hill, Abilene, and Kirby
Reservoirs; diversions from the Clear Fork into
Fort Phantom Hill Reservoir; and the under-
construction Hubbard Reservoir in Stephens
County. This reservoir will also provide for An-
son, Albany, and Breckenridge. Breckenridge
can obtain part of its supply from the existing
Lake Daniel.



Graham will continue to be served from the
existing Salt Creek Reservoir.

Mineral Wells will obtain part of its needs
from the existing Lake Mineral Wells. The pro-
posed Keechi Reservoir in Palo Pinto County
can provide additional water needed by Mineral
Wells.

Waco will be supplied primarily by the under-
construction Waco Reservoir. As the municipal
demands exceed the yield of this reservoir, addi-
tional water may be obtained from the existing
Possum Kingdom-Whitney Reservoir System.

Proctor Reservoir on the upper Leon River is
now under construction in Comanche County
with both conservation and flood-control stor-
age to be provided. When completed, a portion
of the flood-control storage in the existing Bel-
ton Reservoir will be converted to conservation
storage. This reservoir system can provide for
Stephenville, Cameron, Killeen, Fort Hood,
Temple, and Belton, and can also serve a part
of the requirements of the Freeport area. The
existing Lake Leon will continue to supply part
of the needs of the upper Leon River watershed.

Georgetown and Taylor can obtain their sup-
plies from the proposed North San Gabriel Res-
ervoir near Georgetown. This reservoir can also
supply part of the Rockdale requirement not
served from the existing Alcoa Reservoir.

The existing Lake Creek Reservoir will sup-
ply the Texas Power and Light Company plant,
and Smithers Reservoir will supply the Houston
Lighting and Power Company installation. The
under-construction Bistone Reservoir on the
upper Navasota River will supply Mexia.

Bryan and cities in that vicinity can be sup-
plied from the proposed Millican Reservoir on
the Navasota River.

Supplying the projected municipal and indus-
trial water requirements of the basin from
Bryan to Freeport will require a system opera-
tion of the existing Possum Kingdom and Whit-
ney Reservoirs, coordinated with releases from
the existing Belton Reservoir and the proposed
Millican, Stillhouse Hollow, Somerville, and Al-
lens Creek Reservoirs. The proposed Stillhouse
Hollow Reservoir site is located on the Lam-
pasas River in Bell County. Somerville Reser-
voir is planned for Yegua Creek at Somerville,
and would also supply water requirements to
cities in that area. The proposed Allens Creek
Reservoir is an off-channel reservoir located in
Austin County, and would have uncontrolled
flood waters from the Brazos River diverted to
it. The system operation of these reservoirs
would also provide for a portion of the supply

of the Texas City area, which is presently sup-
plied from the Brazos River.

Colorado River Basin

Fifteen existing reservoirs will continue to
supply a large part of the 1980 water require-
ments of the Colorado River Basin. The pro-
posed Sanford Reservoir on the Canadian River
will supply Brownfield and Lamesa in the Colo-
rado River headwater area. One reservoir is
now under construction, and four additional res-
ervoirs are proposed in this basin. Ground water
will continue to serve some of the requirements
of the basin.

The Colorado River Municipal Water Dis-
trict cities of Odessa, Snyder, and Big Spring
will be served by the existing Lake J. B.
Thomas and the proposed Robert Lee Reser-
voir on the Colorado River in Coke County.
Robert Lee Reservoir can also supply part of
the requirements of Midland and Ballinger.

Colorado City municipal and surrounding
area industrial uses will be supplied by the ex-
isting Lake Colorado City and Champion Creek
Reservoir.

San Angelo will be supplied from a system
of three reservoirs: the existing San Angelo
and Nasworthy Reservoirs and the under-con-
struction Twin Buttes Reservoir.

Coleman will continue to obtain part of its
water supply from the existing Hords Creek
Reservoir. The proposed Jim Ned Creek Reser-
voir in Coleman County is proposed to meet the
projected 1980 water requirements.

Brownwood will continue to be supplied from
the existing Brownwood Reservoir.

A reservoir is proposed on Brady Creek in
McCulloch County to serve the needs of Brady.

The Lower Colorado River Authority system
of six existing reservoirs, i.e., Buchanan, Inks,
Granite Shoals, Marble Falls, Travis, and Aus-
tin, plus Town Lake at Austin, can supply Aus-
tin, Marble Falls, and Burnet. The operation of
these reservoirs, coordinated with the proposed
Columbus Bend Reservoir near Columbus, can
supply the municipal and industrial needs of
Columbus, Eagle Lake, Wharton, El Campo,
Palacios, and Bay City.

Lavaca River Basin

The first reservoir to conserve the surface
waters of the Lavaca River Basin is proposed
at the Texana site on the Navidad River in
Jackson County. Texana Reservoir can provide
for Ganado, Edna, Port Lavaca, and the future
industrial water needs of that portion of the
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coastal area. Other municipal needs in the basin
can be supplied from ground-water sources.

Guadalupe River Basin

Canyon Reservoir, now under construction,
will be the first major reservoir in the Guada-
lupe River Basin. This reservoir can provide
water supplies for that portion of the basin
between Canyon Dam and Gonzales. To provide
for the large potential municipal and industrial
water requirements from Victoria to the mouth
and adjacent coastal area, it is proposed to con-
struct the first stage of Cuero Reservoir on the
Guadalupe River immediately above Cuero. An
additional arm of the reservoir on Sandies
Creek and a connecting channel can be added
later. Ground water will continue to be used to
supply part of the water needs of this basin.

The hydraulic interconnection of the Guada-
lupe, San Antonio, and Nueces River Basins by
the Edwards Underground Reservoir suggests
treatment of these three basins as a unit in
developing total available supplies. However,
any plan for meeting projected water require-
ments in the area must recognize the individu-
ality of each river basin.

San Antonio River Basin

Ground-water supplies historically available
to San Antonio are being depleted by irrigation
pumping in Bexar, Medina, and Uvalde Coun-
ties. To meet its 1980 water requirements San
Antonio will need to develop surface-water sup-
plies. The plan suggests the construction of
Cibolo Reservoir on Cibolo Creek in Wilson
County, and Ecleto Reservoir on Ecleto Creek
in Karnes County to supply part of the San An-
tonio requirement. Either of these reservoirs
could be used to serve Karnes City and Kenedy.
East Lake, an off-channel reservoir adjacent to
the San Antonio River in Bexar County, is pro-
posed to meet some of the 1980 water require-
ments for steam-electric power generation for
San Antonio. A large reservoir is proposed at
the Goliad site on the lower San Antonio River
in Goliad County, which may supply industrial
water to the Corpus Christi Bay industrial area
and industrial and irrigation uses in the lower
Guadalupe River Basin. Supplying a part of
the San Antonio water needs from the Guada-
lupe River Basin may be possible within the
framework considerations outlined in Chap-
ter II.

Nueces River Basin
The water needs in the Nueces River Basin
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upstream from the existing Lake Corpus Chris-
ti will be supplied from ground water. To meet
the projected future municipal water require-
ments of Corpus Christi and cities in the adja-
cent coastal area, it is proposed to enlarge Lake
Corpus Christi, which was designed for enlarge-
ment, obtain industrial water from the proposed
Goliad Reservoir on the San Antonio River, and
construct five additional reservoirs. These reser-
voirs are Blanco Reservoir in Refugio County,
Beeville Reservoir in Bee County, Woodsboro
Reservoir in San Patricio and Refugio Counties,
Alice Reservoir in Jim Wells County, and Kings-
ville Reser-voir in Kleberg County.

Rio Grande Basin

Water requirements in the upper Rio Grande
Basin will be served largely from ground water.
El Paso will continue to obtain its supply from
underground sources, although supplementing
it from surface water. The construction of the
proposed Amistad Dam, together with the ex-
isting Falcon Reservoir, can provide water sup-
plies for cities along the Rio Grande and in the
Lower Rio Grande Valley area.

Summary

The plan contained herein, and discussed by
watershed units in Chapter II, provides for de-
velopment of individual projects, and reservoir
systems in a manner which permits flexibility.
Each of these units will constitute a step toward
optimum conservation and utilization of our
water resources. As water requirements in-
crease, new reservoir units will be added to
serve the requirements.

Several projects being planned by local
groups and/or a Federal agency primarily for
irrigation and/or hydroelectric power genera-
tion as the initial purpose are contained in the
report. Such projects have been included herein
when the yield of these reservoirs also provided
for part or all of the municipal and industrial
water requirements in the general area of the
project.

The total annual firm yield of all existing,
under-construction, and proposed reservoirs in-
cluded herein is 9,417,500 acre-feet of which 57
percent, or 5,340,400 acre-feet, will be required
for municipal and industrial uses in 1980. Forty-
three percent, or 4,077,100 acre-feet, is the yield
remaining, as shown as item 6 in Table I-C. Of
this 4,077,100 acre-feet, there is 1,263,900 acre-
feet of reservoir yield which is for municipal
and industrial use after 1980 and 2,813,200 acre-
feet for other uses, including hydroelectric



power. Hydroelectric power as an incidental use
may be greater than indicated above by those
amounts of water released through turbines and
used downstream for municipal and industrial
purposes. The remaining yield for municipal
and industrial purposes after 1980 resuits in
part from the development of projects in the
years immediately preceding 1980, which will
be designed to meet larger water requirements
in later years.

Table I-C also shows that the total capacity
of all reservoirs herein is 53,868,000 acre-feet,
of which 67 percent, or 36,322,000 acre-feet, is
for conservation storage; and 33 percent, or
17,546,000 acre-feet, is for flood-control storage.
The surface area at top of conservation pools of
all reservoirs included herein is 1,505,700 acres.

In reviewing the plan contained herein, con-
sideration should be given to the important fac-
tors outlined in Chapter III.
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CHAPTER I
RIVER BASINS AND COASTAL AREAS

GENERAL

Present uses of water, projected water re-
quirements, and means of serving these needs
are treated herein by units consisting of indi-
vidual river basins and coastal areas. Divisions
of river basins and coastal areas into zones have
been made along topographic and hydrologic
lines. Many of these zones include groups of
major subdivisions which have been delineated.
Work has been initiated to establish a continu-
ing inventory of water resources, uses, and re-
quirements for administrative and planning
purposes using these major subdivisions as a
base.

The State has been divided into 23 river
basins or coastal areas, with the name of each
river basin being the name of the main river
which the basin topographically encloses and
the name of each coastal area being the com-
bined name of two main rivers between which
the arealies with the name of the northernmost
river first.

River basins are defined so as to include the
large, sometimes flat areas in the high plains
which lie at the head of some rivers, such as
the Brazos, or the flat areas which form a mid-
section of such a river as the Canadian. Some
of these flat areas are topographically bounded
or defined only faintly. State boundary lines
mark the limits of some of the river basins.
Near the mouth of streams, basin definitions
are based on low-flow conditions and the ex-
clusion of deltas.

Coastal areas are defined so as to include the
large, usually flat areas of coastal plain, pen-
insulas, and islands which lie adjacent to and
between the main river basins.

Ground-water data included in this report is
presented by river basins and coastal areas in
order to integrate the information related to
ground water within the framework of this re-
port. It should be noted, however, that surface
expressions of topography, such as river basin
divides, are not reflected as hydraulic barriers
in ground-water reservoirs which often extend
laterally across the boundaries of several river
basins. Development of ground-water supplies
in a basin or defined zone within a basin may

affect the availability of ground water from the
same aquifer in adjoining basins or zones.

Progressing clockwise from the Panhandle,
the names and numbers of the basins and coas-
tal areas are:

1. Canadian River Basin
2. Red River Basin
3. Sulphur River Basin
4. Cypress Creek Basin
5. Sabine River Basin
6. Neches River Basin
7. Neches-Trinity Coastal Area
8. Trinity River Basin
9. Trinity-San Jacinto Coastal Area
10. San Jacinto River Basin
11. San Jacinto-Brazos Coastal Area
12. Brazos River Basin
13. Brazos-Colorado Coastal Area
14. Colorado River Basin
15. Colorado-Lavaca Coastal Area
16. Lavaca River Basin
17. Lavaca-Guadalupe Coastal Area
18. Guadalupe River Basin
19. San Antonio River Basin
20. San Antonio-Nueces Coastal Area
21. Nueces River Basin
22. Nueces-Rio Grande Coastal Area
23. Rio Grande Basin

Each of the 23 river basins and coastal areas
is discussed in this chapter in the order given
above, and these names and numbers will be
used throughout this chapter. The method of
treatment of the engineering and geologic facts
for each basin or area are uniform and consist
of the following: some brief text matter, a map,
and four tables.

The text provides a concise, descriptive, and
explanatory statement to unify and make clear
the other material presented. This statement in-
cludes a general physical description of the
river basin or coastal area, a discussion of
ground water, a discussion of the plan for the
basin, and pertinent hydrologic and chemical
quality information.

To effect a concise presentation of material,
the text discussion has been limited and use
made of a series of four tables for each unit
to present detailed data. Numbering of these
tables and maps has been in accordance with
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the following pattern. Each river basin or coas-
tal area was given a numerical designation, as
shown at the beginning of this chapter. This
same numerical designation is used to identify
the map of that watershed. The numbers for
the four tables of each unit have three symbols
such as: II-2A. The Roman numeral is the chap-
ter designation, the arabic numeral is the basin
or area designation, and the letter following the
arabic numeral distinguishes the table. The let-
ter code used is
A—*“Present Water Uses;”

B—“Municipal and Industrial Water Require-
ments and Sources of Supply for 1980 ;"

C—1980 Distribution of the Firm Yield of
Surface Water Reservoirs and Basin Imports;”
and

D—“Data for Reservoirs over 5,000 acre-
feet.”

The above listing gives actual table titles.

MATERIAL PRESENTED IN TABLES

Table A of each unit provides a summary of
the present water uses by zones for municipal,
industrial, and irrigation purposes. The figures
shown for ground- and surface-water uses are
based on annual user reports, supplemented by
field information obtained by the Board's staff
plus that obtained from cooperating agencies.

Table B of each unit contains the projected
water requirements and sources of supply for
1980 and thus, constitutes a presentation of the
proposed plan for each basin or coastal area.
The means of meeting these projected require-
ments listed in the tables is not intended as a
directive which would in any way limit any
entity from considering or obtaining a supply
from an alternate source. These tables show the
possibilities of obtaining water from suggested
sources which, if developed, will meet the mu-
nicipal and industrial water needs of 1980 and
lead to the further development of our State’s
water resources. The “Place of Use or User”
column includes individual entities within a
zone where separation of requirements is pos-
sible. The tables do not attempt to list every
community or individual industry in each zone.
Those entities not provided for in the specific
informational detail of Tables B and C are in-
cluded in the designation “Distributed” at the
end of each zone listing. The amounts of water
listed under sources of supply to be obtained
from ground and surface water were predicted
on one of several conditions: (1) the present
source of water; (2) the continued availability
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of water from the present source; (3) the
intent of local entities as expressed by filings
of presentations and/or applications for water
permits with this agency, or the previous grant-
ing of a water permit by the Board of Water
Engineers; (4) the intent of local entities as
expressed in reports received from river author-
ities, cities, and industries; (5) the sources of
additional water available; or (6) availability
of information on local areas. The surface reser-
voirs listed in Tables B are more fully explained
in Tables C and D.

Table C of each unit provides a listing of the
1980 distribution of the firm yield of surface-
water reservoirs and basin imports. A listing
of the reservoir yield, the amount thereof used
to meet 1980 needs, and the yield remaining for
use after 1980 or for other uses prior to 1980 is
presented. The total critical-period yield of a
reservoir, except as specifically noted, is listed.
The “Imports” column lists amounts of water
transported into the area from another water-
shed. The name of the reservoir supplying the
import and its basin location are shown in the
first column. The amount of the import is listed
in the third column, and the place of use of the
import is shown in the fourth column. For ex-
ample, in the Trinity River Basin, Table II-8C
shows that Tawakoni Reservoir in the Sabine
River Basin will supply 112,100 acre-feet of im-
ported water for use in Dallas County. Amounts
of use in the basin, from in-basin reservoirs or
imports, are listed under “Basin Use.” Amounts
of water exported from this basin are listed
under “Exports,” with the destination shown
under “Place of Use.” The “Yield Remaining
After 1980 is that portion of the yield not used
for municipal and industrial purposes, although
parts or all of these amounts of remaining yield
may presently, or in the future, be available for
other purposes. Data contained in this last col-
umn are a balance of total yield less than sug-
gested for 1980 municipal and industrial uses.

Table D of each unit presents pertinent data
for existing, under-construction, and proposed
major reservoirs. Column headings for this
table are self-explanatory. Conservation capaci-
ties listed in these tables include the sediment
storage allowance.

HYDROLOGIC DATA

Pertinent hydrologic information is contained
in the text for each basin and coastal area.
These historic hydrologic data are based on the
following periods of time: rainfall, average for



years 1924 through 1956; runoff rates, average
for years 1924 through 1956; and net evapora-
tion rates, average for years 1940 through 1957.
Reservoir yields shown are the 1980 condition
firin yields without reserves at the end of the
critical period.

A general appraisal of ground-water infor-
mation now available on yields of water wells,
ability of aquifers to transmit water, estimates
of use and estimates of availability of ground
water in relation to use is discussed in the text
and is presented in tabular form in Appendix
C for each basin and coastal area.

WATER RIGHTS AND EXISTING
WATER USES

This plan recognizes all water permits, certi-
fied, filings, and other existing rights to the use
of water. In the development of the reservoirs
suggested for each basin, careful consideration
was given to allowing sufficient water to pro-
vide for present surface-water irrigation. All
data were reviewed which related to past and

present uses of water. Reservoirs with storage
allocations for irrigation and/or hydroelectric
power were not changed to serve future mu-
nicipal or industrial requirements, although this
alternate may be considered in later years. The
results set forth in Tables B and C reflect allow-
ances for present surface-water irrigation.

MAPS

Following the text and tables for each basin
or coastal area, is a map showing, among other
things, the outline of that particular area and
also its division into zones with the designations
therefor. Reservoirs that are existing, current-
ly under construction, or proposed as a part of
this plan are shown on these maps. For the
reader’s convenience each of these maps bears
as a plate number that idenification number
listed in paragraph six of this chapter. A map
of the State, Plate 24, folded in the back of the
report shows the location of each basin and
coastal area and also shows reservoirs or reser-
voir sites for all projects having a conservation
capacity of 5,000 acre-feet or more.
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CANADIAN RIVER BASIN

The area designated herein as the Canadian
River Basin includes drainage areas of the
South Canadian and North Canadian Rivers.
Both streams head in New Mexico and flow
into Oklahoma—the South Canadian River flow-
ing across the Texas Panhandle north of Ama-
rillo, and the North Canadian dipping a short
distance into Texas in Sherman County. The
map on Plate 1 shows the basin outline and the
two zones into which it has been divided. This
basin includes portions of the Great Plains and
Central Texas geographical provinces. Sharply
contrasting flat plains and rolling to rugged
erosional breaks mark the topography of the
basin.

Rainfall in this area averages about 20 inches
per year. In contrast, the average net evapora-
tion loss is about 55 inches per year.

The chemical quality of water in the Cana-
dian River in Texas varied during the eleven
years of record and averaged less than 500 ppm
(parts per million) of total dissolved solids
above the proposed Sanford Dam site. For the
1959 water year, the weighted average of total
dissolved solids was 649 ppm for the Canadian
River near Amarillo. Water from the Canadian
River, when equated by Sanford Reservoir, will
be generally suitable for municipal and most
industrial pur-poses.

A reconnaissance ground-water study of the
Canadian River Basin has been completed, and
the results are presented in Texas Board of
Water Engineers Bulletin 6016. Reasonably
thorough, current information on ground-water
conditions in the basin is available in a report
on Carson County and the western half of Gray
County. Because this is the only basin for which
reconnaissance studies are complete, it is the
only basin for which an estimate has been made
of the quanitity of ground water available from
the principal aquifers.

Large quantities of ground water are avail-
able from the Ogallala, the principal aquifer
in the Canadian River Basin. Pumping is ex-
ceeding the rate of recharge, which is less than
one inch annually. As a result, water in storage
is slowly being depleted. The estimated quantity
of water in storage in 1958 was a little more

than 200 million acre-feet. Because well yields
will decrease with the decline of water levels,
probably not more than 150 million acre-feet
of this stored water may be economically re-
coverable. Smaller quantities of ground water
are found in Cretaceous, Jurassic, and Triassic
aquifers underlying the Ogallala in the central
and western part of the basin.

The area where the Ogallala yields fresh wa-
ter in the Canadian River Basin is shown on
Plate 25.

Ground water available from the Ogallala is
chemically suitable for most uses. In general,
the water is hard to very hard, contains less
than 1,000 ppm total dissolved solids, and con-
tains concentrations of silica that would be ob-
jectionable for some industrial boiler opera-
tions. Some of the water samples analyzed con-
tain undesirable concentrations of fluoride for
drinking purposes. The water from the Ogallala
is suitable for irrigation.

The present uses of water for municipalities,
industries, and irrigation are contained in
Table I1-1A, and total 582,630 acre-feet. As indi-
cated in this table, all of this water has been
obtained from underground sources.

The estimated 1980 municipal and industrial
water requirements for this basin are 238,300
acre-feet per year. Tables II-1B and II-1C show
how these needs may be met. Much of these fu-
ture requirements will continue to be supplied
from ground water.

One surface-water project is included for
meeting water requirements. This is the San-
ford Reservoir project on the Canadian River.
Some water from this reservoir will also be
diverted to river basins south of the Canadian
River to serve municipal and industrial require-
ments in the upper Brazos and Colorado River
Basins. Cities to be served by the Sanford Res-
ervoir include Amarillo, Borger, Pampa, Plain-
view, Levelland, Lubbock, Seaton, Brownfield,
and Lamesa.

The Canadian River Compact, between the
states of New Mexico, Texas, and Oklahoma,
contains provisions allowing development of
specified amounts of conservation storage in
Texas and New Mexico. The Sanford Reservoir
provides for developing the conservation stor-
age allocated to Texas under this compact.
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TABLE II-1A. CANADIAN RIVER BASIN

Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground

Surface

Zones and Uses Water Water Total
Zone A
MUniCipal s e cn o o s o s swersmn o o easm e o s okt 2 mbiamsado 2,180 0 2,180
Industrial .. ..... o. .. 6de @S o6 55 95 CO0.5 BX 06 § 5 59 08 5% N PO TORAREREY ¥ » 1,810 0 1,810
IrTIEAtION v np con wn soen s s v wsmimsss. wmwoenm, ssafem wan s 4o won ARSI AP X 368,000 0 368,000
Total Zone A . ... ... .. 371,990 0 371,990
Zone B
Municipal ... ... o 56 80505 95 56 5 SETeE O £ ¥5n 18 8 SRS ST Ey % o 27,5620 0 27,520
IndustFialP s o w il on =50 b T e v Lot 44,920 0 44,920
Irrigation . a.: o w:m vv i @ Rt ESHEs & 5 8 B SETTE Ve R bANEE 52 B A 138,200 0 138,200
Total Zone B . ... . .. . . ... 210,640 0 210,640
Basin Totals
Municipal . ... . .. e 29,700 0 29,700
Industrial . . ... e 46,730 0 46,730
Irrigation . ... . e e e 506,200 0 506,200
Total Canadian Basin . ...................... . ... . .0 uiiiiiiiin.. 582,630 0 582,630




TABLE II-1B. CANADIAN RIVER BASIN
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

PIz:)cre [_?gegse Relgusi?'e- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Distributed . .... ... . ... ... ... .. 13,300 13,300 0
Total Zone A 13,300 13,300 0
Zone B
Amarillo . ....... ... ... ... .. 53,800 15,600 38,200 Sanford
Borger ..................... .. ... 63,500 57,800 5,700 Sanford
Pampa .. .. ... ... .. ... ... 28,600 21,200 7,400 Sanford
Dalhart ... ... ... .. ... ... ........ 1,500 1,500 0
Dumas ... .. ................... 16,200 16,200 0
Distributed .......... .. ... .... 61,400 61,400 0
Total Zone B ......... . ... ... .. 225,000 173,700 51,300
Total Canadian Basin . ... .. ... 238,300 187,000 51,300

Requirements supplied by:

Ground Water .
Surface Water . .

Total requirements ... ... .. .. ..

Summary for Canadian Basin

187,000
51,300

238,30
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TABLE I1.1C. CANADIAN RIVER BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reser_voisrs or Distribution Sy
Reservoir Systems Imports Bl Amount Remaining
Name Yield Basin Use| Exports
Zone A
No reservoirs in zone. ... .. 0 0 0 0 0
Zone B
Sanford .. ... .. ........ ... 103,000 Amarillo 38,200
Borger 5,700
Pampa ....... ... ... .. 7,400
Brazos Basin (BR), Zone A:
Plainview ........... 3,800
Total Zone A, BR.. 3,800
Brazos Basin (BR), Zone C:
Levelland ........... 2,900
Lubbock ............. 38,200
Slaton .............. 1,600
Distributed .......... 800
Total Zone C, BR.. 43,500
Total BR (47,300)
Colorado Basin (CO), Zone A:
Brownfield ..... ..... 2,200
Lamesa ............. 2,200
Total Zone A, CO. .. 4,400
Total Sanford . ...... .. .. . 108,000 0 | ... ... ... 51,800 51,700 0
Total Zone B ... .. ... . 103,000 0 |....... ... 51,300 51,700 0
Total Canadian Basin| 103,000 1 51,300 51,700 0
Summary for Canadian Basin
Used in Canadian Basin . ... . .. . ... .. 51,300
Exports to other basins:
Brazos Basin 47,300
Colorado Basin. ...:vi iusaswaba wes o o8 passwssias 4,400
Total @XDOTtS . . . e e 51,700
Total yield 103,000
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(Tables bearing this general title are discussed in the beginning of this chapter)

TABLE II-1D.

CANADIAN RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet

Location of Dam Capacity Yield Area Top
Name of Reservoir Stream Conservation Flood Total (Acre-Feet | Cons. Pool
Reference (Miles) County (Acre-Feet) [(Acre-Feet) |(Acre-Feet) | Per Year) (Acres)
Existing
None
Proposed
Sanford................... Canadian River 10 WNW Borger Hutchinson 500,000 425,000 1,331,500! 103,000 16,800
Total Proposed. ..........| ... . ... .o i o]l 500,000 425,000 1,331,500 103,000 16,800
Total Canadian Basin. . .| ... ..............| .o oo e 500,000 425,000 1,331,500 103,000 16,800

1 Includes 406,500 acre-feet of sediment storage capacity.
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RED RIVER BASIN

The Red River has its headwaters on the
High Plains of Texas with an extreme western
tip extending a few miles into New Mexico.
Some of its northern tributaries drain east-
ward into Oklahoma before reaching the main
stream. East of the Panhandle, the Red River
forms the northern Texas boundary, with Okla-
homa and Arkansas lying north of the river.
A map of this basin showing its streams, its
reservoirs, and its division into four zones is
shown on Plate 2.

Throughout its length, the Red River suc-
cessively drains portions of the Great Plains,
Central Texas, and Gulf Coastal Plain geogra-
phical provinces. The principal Texas tribu-
taries of the upper portion of the basin are the
Pease, Wichita, and Little Wichita Rivers. Two
major tributaries to the lower Red River are
the Sulphur River and Cypress Creek, both of
which join the Red River in Louisiana. The
Texas portion of the watershed of each of the
latter two streams has been treated as separate
basins.

Rainfall on the headwaters of the Red River
averages about 19 inches per year. It increases
in an easterly direction and averages about 37
inches per year at Denison Dam and 47 inches
per year at the eastern State boundary.

Surface runoff varies from practically noth-
ing in the High Plains portion of this basin to
an average of about 200 acre-feet per square
mile per year in the middle basin to over 650
acre-feet per square mile in the lower basin
near the Texas-Arkansas boundary.

The chemical quality of water in the Red
River in Texas varies, with concentrations of
more than 4,000 ppm (parts per million) total
dissolved solids occurring in the upper reaches
above the mouth of the Little Wichita River to
less than 1,000 ppm below Lake Texoma. Of the
principal tributaries, the water of the Pease
and Wichita Rivers has concentra.tions of 3,000
ppm or greater; whereas, water of the Little
Wichita River averaged less than 250 ppm. For
the 1959 water year, the weighted average of
dissolved solids was 1,640 ppm for the Red
River near Gainesville, and was 1,100 ppm be-
low Lake Texoma. The chemical quality of flood
flows of the main stream is much better than
the more highly mineralized base flows. Water
from some tributaries above Denison Dam and
from tributaries below this point is chemically
suitable for municipal and most industrial uses.

The reconnaissance ground-water study for

this basin is scheduled for completion in Sep-
tember 1962. More comprehensive studies have
been made for the following areas in this basin:
Hale County; Knox County; Grayson County;
Odell Sandhill Area, Wilbarger County; and
Gainesville Area, Cooke County.

The approximate extent of three of the prin-
cipal aquifers—the Ogallala, the Seymour, and
the Trinity sands—is shown on Plate 25. Other
principal aquifers are the Blaine in parts of
Collingsworth, Childress, Hardeman, Cottle, and
King Counties and the Woodbine sands which
yield fresh water in the eastern half of the area
shown for Trinity sands in the basin.

Large quantities of ground water are pumped
from the Ogallala, Blaine, and Seymour forma-
tions within the Red River Basin—principally
for irrigation. Data available indicate that the
present rate of pumpage from the Ogallala in
this basin exceeds the rate of recharge. This
also may be true for the Blaine and Seymour
formations. Reconnaissance studies have not
progressed to the point where reliable estimates
of the quantity of water available from storage
in these aquifers can be obtained. However,
where pumpage exceeds recharge, the present
rates of pumpage can not be maintained in-
definitely.

The chemical quality of the ground-water
supplies presently developed in the basin varies
greatly. Generally, water obtained from the
Ogallala, Seymour, Trinity, and Woodbine aqui-
fers is suitable for municipal, irrigation, and
most industrial uses, while water from the
Blaine is used almost entirely for irrigation
and is usually too highly mineralized for indus-
trial and municipal supplies.

Present uses of water for municipalities, in-
dustries, and irrigation, as contained in Table
II-2A, total 2,081,060 acre-feet. Of this total,
2,005,470 acre-feet was obtained from ground-
water supplies; and 75,590 acre-feet, from sur-
face-water sources. The estimated 1980 munici-
pal and industrial water requirements for this
basin total 215,800 acre-feet. The distribution of
these requirements by zones and the means of
serving the requirements are contained in Ta-
bles II-2B and II-2C. Existing and future reser-
voir facilities considered in serving these needs
are shown in Table II-2D.

Nine existing reservoirs, five additional reser-
voirs, and continued use of ground water are
proposed as means of meeting the 1980 munici-
pal and industrial water requirements in the
Red River Basin.

The existing Baylor Creek Reservoir will con-
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tinue to supply Childress.

Whitefish Creek Reservoir in Donley County
is planned principally for irrigation by the
Greenbelt Municipal and Industrial Water Au-
thority. This reservoir would provide water for
Clarendon and Wellington.

Buffalo Creek Reservoir in Wichita County is
proposed to meet the needs of Iowa Park, to-
gether with the existing small Iowa Park Res-
ervoir.

Other present reservoirs to serve 1980 water
needs include Texoma for Sherman and Deni-
son, Randall for Denison, Camp Creek for Elec-
tra, and Farmers Creek for Nocona. The exist-
ing Lake Pauline will continue to serve the West
Texas Utility Company installation; and Brushy
Creek Reservoir, the Texas Power and Light
Company plant.

Questions relative to the ground-water
sources of supply for Vernon and Burkburnett
indicate the possibility of a future conversion
from ground- to surface-water supplies. Sep-
arate small off-channel reservoirs are suggested
herein as means of providing these supplies by
selective diversion of acceptable quality water
from Red River flood flows.

Paris Reservoir on Sanders Creek in Lamar
County is proposed, together with the existing
Lake Crook, to meet the needs of the Paris
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area.

Barkman Creek Reservoir in Bowie County
is being planned to supply water for industrial
purposes. This project also contemplates the
diversion of water from the Red River to Bark-
man Creek Reservoir.

Projected 1980 water requirements of Wichi-
ta Falls cannot be met from existing Lake Kick-
apoo and Lake Wichita. Another reservoir on
the Little Wichita River downstream from the
present Lake Kickapoo will be required to meet
the projected requirements. The Halsell and
Ringgold sites have been investigated. A reser-
voir at the Halsell site with a capacity of 228,-
000 acre-feet will provide a yield of 43,000 acre-
feet per year. The Ringgold site has been con-
sidered for two-stage development, with an
initial capacity of 164,000 acre-feet and a sec-
ond-stage total capacity of 433,000 acre-feet.
The annual yield from the first stage would be
40,000 acre-feet, and that from the second-stage
capacity would be 106,000 acre-feet. Either the
Halsell Reservoir or the Ringgold Reservoir
first stage would have a yield which, together
with that from existing facilities, would meet
the 1980 water requirements of Wichita Falls.

Ground water will continue to be important
as a source of supply for numerous communi-
ties and some cities in the basin.



TABLE II-2A. RED RIVER BASIN

Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground ' Surface
Zones and Uses Water Water Total
Zone A
MuURICIPAl & coummmmns ou wn snnvims s o wnom w8 o TR o 56 o SERUESOSNR B TR 6,210 0 6,210
INAUSETIAN | 550 e cinimeiin 25 s v oy 2an Bomse 1k 300 e ¥tz ot AL ol b Pt b e 1,510 0 1,610
Irrigation : vu o s on svvmns o5 SRl 595 55 S5 EREEE 36 0 SSRGS B 0R 35 v 1,811,920 10 1,811,930
Total Zone A .. ... .. .. e 1,819,640 10 1,819,650
Zone B
Municipal . ... .. e e 6,630 400 7,030
INAUSErIAl woiviior o wsrin i ssiesns wh o vaiie P G B B e SR 5 BOERRSERAY 10 270 1,550 1,820
Irrigation ................. e s smrse W e+ T O e 202,700 4,480 207,180
Total Zone B . ... .. . ... .. 209,600 6,430 216,030
Zone C
Municipal ' suoom s o s o s wenne SnTee M T S SRRREAYE BE Ph S SRERE 230 16,400 16,630
Industrial ... ... .. .. e e 10 1,520 1,530
IPrigation .:yo s s on son og oo s wa e BRSNS 1 SETORRE FE R W SRR 1,150 37,780 38,930
Total Zone C . ... ... .. . s 1,390 55,700 57,090
Zone D
MUnICipal .. oo s b st s 558 Sibmmer v sommess s ws smecelied o ol B dene 4,750 5,710 10,460
Industrial oo o vvoms sn v e s oh s B W SRS S SR N i T B S 1,820 40 1,860
Irrigation .. ... ... e 2,190 7,700 9,890
Total Zone D .. ... ... .. ... 8,760 13,450 22,210
Basin Totals
Municipal .. ... .. 17,820 22,510 40,330
Industrial ... ... ... 3,610 3,110 6,720
TPUACION s o samis a0 v s v ves s sunmm 531 ste wonans sm0 65 Sin AHI s 0 W8 SRRV M 2,017,960 49,970 2,067,930
Total Red Basin .. ... .. ... ... . . . . . 2,039,390 75,5690 2,114,980
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TABLE II-2B.

RED RIVER BASIN

Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

Pl?)(;-e t?geyse Rel‘?‘?i?'e' Ground Surface Surface Reservoirs
ments Water Water and Remarks

Zone A
CanYON, . wyw s os 53 SHEIEHE 65 7 8 S0 1,500 1,500 0
Clarendon ....................... 700 0 700 Whitefish Creek
Dimmitt .. ... . ... ... 1,600 1,600 0
Hereford .. .. ...... .............. 3,300 3,300 0
Tulia 1,400 1,400 0
Distributed . ... . .. .... . ........ 6,300 6,300 0

Total Zone A ... ... ... ... ... ... 14,800 14,100 700
Zone B
Burkburnett 1,100 0 1,100 Off channel reservoir
Childress ............ ... ......... 1,800 900 900 Baylor Creek
Memphis « suscwwuwn o o i s e wsies & 400 400 0
Quanah .. ... .. ..., ... ... .. 800 800 0
Shamrock 1,000 1,000 0
Vernon .. ... ... ... ............. 2,800 0 2,800 Off channel reservoir
Wellington 600 0 600 Whitefish Creek
Distributed . ... 15,500 15,500 0

Total ZoneB .. ... .. ... ... .... 24,000 18,600 5,400
Zone C
Archer City . 1,000 1} 1,000 Small existing reservoir plus

direct diversion from South
Fork Little Wichita River
Electral -..c awiwvn & o faediss o b ¢ 1,500 0 1,500 Camp Creek
Henrietta 1,000 1} 1,000 Halsell or Ringgold
Iowa Park 1,500 0 500 Iowa Park
1,000 Buffalo Creek

West Texas Utilities Co. 2,000 0 2,000 Pauline
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TABLE II-2B. RED RIVER BASIN (Cont’d)
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Suppl
Place of Use R198'0 2 -
or User equire: Ground Surface Surface Reservoirs
ments Water Water and Remarks
Wichita Falls .................... 45,000 0 17,000 Kickapoo
2,000 Wichita
26,000 Halsell or Ringgold
Distributed ... ... ............... 8,000 8,000 0
Total Zone C ................... 60,000 8,000 52,000
Zone D
Bonham .......... .. .. ... ... .. .. 2,000 2,000 0
Denison ..................c...... 10,000 0 1,500 Randall
8,500 Texoma
Sherman ........ ........... . .... 12,000 2,000 10,000 Texoma
Nocona .................ccunn.. 500 0 500 Farmers Creek
Texas Power & Light Co. . ........ 10,000 0 10,000 Brushy Creek
Paris .......... ... ... ... ... 23,600 0 4,000 Crook
19,600 Paris
Anglo-Southern Paper Co. ........ 55,000 0 55,000 Barkman Creek with selected
diversions from Red River
Distributed ...................... 3,900 3,900 0
Total Zone D . ... .............. 117,000 7,900 109,100
Total Red Basin .......... ... 215,800 48,600 167,200

Requirements supplied by:

Ground Water
Surface Water

Total requirements

Summary for Red Basin

167,200

215,800




TABLE II-2C. RED RIVER BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at he beginning of this chap er)

Reservoirs or Distribution .
Reservoir Systems Imports Place Ataount RenYllneilr?ing
Name Yield Basin Use| Exports
Zone A
Whitefish Creek ........... 25,000 Clarendon .............. ; 700
Wellington, Zone B ...... 600
Total Whitefish ........ 25,000 0 [ s s emmennies is &5 desie 1,300 0 23,7001
Total Zone A .. . .. .. 25,000 0 N = momensnes o e w5 1,300 0 23,700
Zone B
Baylor Creek .. ........... 2,200 Childress ................ 900 1,300
Total Zone B ......... 2,200 (||| - 900 0 1,300
Zone C
Wichita ... ............. 2,000 Wichita Falls ........... 2,000 0 0
Kickapoo ................. 17,000 Wichita Falls ........... 17,000 0 0
Halsell or Ringgold ....... 27,0002 Wichita Falls ............ 26,000
Henrietta ................ 1,000
Total Halsell or
Ringgold ........... .... 27,0007 L | P S = S . 27,000 0 (2)
Iowa Park ............... 500 Iowa Park .............. 500 0 0
Buffalo Creek .... ....... 4,000 Iowa Park .............. 1,000 0 3,000
Camp Creek .............. 1,500 Electra ................. 1,500 0 0
Pauline ................ .. 2,000 W. Texas Utilities Co. .... 2,000 0 0
Total Zone C ......... 54,000 0 | e 51,000 0 3,000
Zone D
Farmers Creek ........... 2,000 Nocona ................. _ 500 0 1,500
Texoma ........... ....... 62,3003 Sherman ................ 10,000
Denison ................. 8,500
Total Texoma . ......... 62,300 (/2N O P R~ S 18,500 0 43,800
Brushy Creek ............ 10,000 Tex. Power & Light Co.... 10,000 0 0
Randall ... ... .......... 1,500 Denison ................. 1,500 0 0
Crook . ... ... ........... 4,000 Paris ................... 4,000 0 0
Paris ...... ... .. ... ... .. 48,400 Paris ................... 19,600 0 28,800
Barkman Creek . 55,0004 Anglo-Southern Paper Co. 55,000 0 0
Total Zone D .. ..... .. 183,200 0 | oo snmmemnns goas s e e 109,100 0 74,100
Total Red Basin .. .. 264,400 0 | oo servrmueinsg o o8 o 59 162,300 0 102,100
1Yield remaining for uses other than municipal and industrial.
2See Text.
3Storage authorized to be contracted for by nearby Texas cities.
iIncludes 42,000 acre-feet of selected diversions from Red River.
Summary for Red Basin
Used in Red Basin L e O 162,300
Yield remaining:
Municipal and industrial uses after 1980. . e e e 78,400
Other present USes . ... .. . ... . e 23,700
Total yield remaining . . . . . _102,100
Total yield , . cR3 B B A ¢ e 3 SO <~ Sy NP 264,400

44



b1 4

TABLE 1I-2D. RED RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet

(Tables bearing this general title are discussed in the beginning of this chapter)

Capacity

Location of Dam Yield Area Top
Name of Reservoir Stream Conservation Flood Total (Acre-Feet | Cons. Pool
| Reference (Miles) ‘ County (Acre-Feet) | (Acre-Feet) [(Acre-Feet) | Per Year) (Acres)
Existing )
Biving. ... ... .............. Palo Duro Creek 7 NW Canyon Randall 5,120 0 5,120 0 379
Baylor.................... Baylor Creek 10 NW Childress Childress 9,220 0 9,220 2,200 610
Kemp..................... Wichita River 6 N Maybelle Baylor 461,800 461,800 — 20,625
Lake Diversion. ............ Wichita River 14 W Holliday Archer 40,000 0 40,000 — 3,419
Santa Rosa................ Beaver Creek 15 S Vernon Wilbarger 11,570 0 11,570 — 1,500
Wichita. ... . .............. Holliday Creek 6 SW Wichita Falls| Wichita 14,000 0 14,000 2,000 2,200
Kickapoo.................. N. Fork Little 10 NW Archer City Archer 106,000 0 106,000 17,000 6,200
Wichita River
Farmers Creek............. Farmers Creek 8 NE Nocona Montague 25,400 0 25,400 2,000 1,470
Texoma................... Red River 5 NNW Denison Grayson 1,418,1501 | 1,347,000 2,765,1501 62,3002 45,6001
Randall................... Shawnee Creek 4 NW Denison Grayson 5,400 0 5,400 1,500 172
Brushy Creek.............. Brushy Creek 3 N Savoy Fannin 16,800 0 16,800 10,000 1,180
Crook..........coovvvnnn.. Pine Creek 5 N Paris Lamar 9,960 0 9,960 4,000 1,226
Total Existing. . .........| ... ... o ool o] e 2,123,420 1,347,000 3,470,420 101,000 84,581
Proposed
Whitefish Creek. ........... Salt Fork Red River | 17 ENE Clarendon Donley 100,500 0 100,500 25,000 3,450
Halsell.................... Little Wichita 10 WSW Henrietta Clay 228,000+ 0 228,0004 43,0005 13,5004
River
Ringgold3 ................ Little Wichita 6 NW Ringgold Clay 164,000 0 164,000+ 40,000 10,7004
River
Buffalo Creek.............. N. Fork Buffalo 5 NW Iowa Park Wichita 20,200 0 20,200 4,000 1,810
Creek
Paris. .....ccooii i Sanders Creek 14 N Paris Lamar 98,860 0 98,860 48,400 —
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TABLE II-2D. RED RIVER BASIN (Cont’'d)
Data For Reservoirs Over 5,000 Acre-Feet

(Tables bearing this general title are discussed in the beginning of this chapter)

Location of Dam Capacity Yield Area Top

Name of Reservoir Stream Conservation| Flood Total (Acre-Feet | Cons. Pool
Reference (Miles) County (Acre-Feet) |(Acre-Feet) [(Acre-Feet) | Per Year) (Acres)

Barkman Creek........... Barkman Creek 9 NW Texarkana Bowie 15,900 0 15,900 55,0000 1,500
Total Proposed. ..........| .......... .. ... .| i 235,460 0 235,460 159,400 6,760
Total Red Basin........| ...................] oo e 2,358,880 1,347,000 3,705,880 260,400 91,341

1 Texas share shown. Total conservation, 2,836,300; total flood, 2,694,000; total capacity, 5,530,300; and total area, 91,200.
2 Storage authorized to be contracted for by nearby Texas cities.

3 First stage.
4 Excluded from totals.

% Only 27,000 acre-feet included in the total of this column to meet the amount of municipal and industrial water required by 1980.
6 Includes 42,000 acre-feet of selected diversions from Red River,
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SULPHUR RIVER BASIN

The Sulphur River Basin is shown on Plate
3. The river heads in, and drains a portion of,
the extreme northeastern corner of Texas. It is
a tributary to the Red River and joins that
stream in Louisiana. All of this basin is located
in the Gulf Coastal Plain geographical province.

Rainfall on the basin, ranges from an average
annual value of 41 inches on the western head-
water area to about 47 inches at the Texas-
Arkansas boundary. In contrast, the annual net
evaporation rates for the basin vary from an
average of about 28 inches on the western head-
waters to about 8 inches at Texarkana. The
high rainfall in the basin produces runoff which
varies from about 450 acre-feet per square mile
per year in the upper watershed to over 650
acre-feet per square mile near the eastern State
line.

Data of the chemical quality of the Sulphur
River water indicates general suitability for
municipal, industrial, and agricultural uses.
For the 1959 water year, the weighted average
of dissolved solids was 167 ppm (parts per
million) for the South Sulphur River near
Cooper.

The Sulphur River Basin ground-water re-
connaissance study is scheduled for completion
in September 1962.

Small quantities of fresh ground water are
available in the Sulphur River Basin. The aqui-
fers in the basin are only moderately extensive
and productive. However, quantities of ground
water adequate for small towns and industries
are generally available in areas where the prin-
cipal aquifers occur.

The two principal aquifers in the basin are
the Nacatoch sand and the Carrizo-Wilcox
sands. Plate 25 shows the extent of the Carrizo-
Wilcox aquifer. Within the basin, the produc-

tive limits of the Nacatoch form a nairrow strip
extending from east-central Hunt County to
southwestern Red River County. Although not
considered a principal aquifer, the Blossom sand
is of local importance in Lamar and Red River
Counties.

Ground water available from the principal
aquifers is chemically suitable for municipal
and most industrial and irrigation uses.

Present water uses in the basin are small and
are shown in Table II-3A to total 11,480 acre-
feet. Of this total, 2,860 acre-feet was obtained
from ground-water sources; and 8,620 acre-
feet, from surface-water supplies.

Municipal and industrial water requirements
for the basin are estimated to be 23,400 acre-
feet in 1980. Of this total, 21,900 acre-feet may
be supplied from surface water; and 1,500 acre-
feet, from ground-water sources.

Three existing reservoirs in the Sulphur
River Basin will provide for much of the 1980
water requirements in that basin. These are
Whiteoak Bayou Reservoir for Sulphur Springs,
Texarkana Reservoir for Texarkana, and River
Crest Reservoir for the Texas Power and Light
Company plant. Cooper Reservoir on the South
Sulphur River is proposed to serve Commerce,
Cooper, and Sulphur Springs. This single reser-
voir would have a yield in excess of the total
1980 requirements of the Sulphur River Basin.
Development of Cooper Reservoir to the opti-
mum capacity would provide an opportunity to
supply water to meet the demands of areas to
the south and west. This plan provides for wa-
ter from Cooper Reservoir to serve a part of
the future needs of the North Texas Municipal
Water District in the Trinity River Basin.
Smaller communiiies in the Sulphur River
Basin will continte to be served from ground-
water sources.
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TABLE II-3A. SULPHUR RIVER BASIN

Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

G d Surf:
Zones and Uses V:":::r vl:,a;c: Total

Zone A
Munieipal wa o en v svrnms 55 5 apmmnms v 58 v Ve E SRR 5 1,640 4,060 6,600
TNAUBEFIRIN .o ot rca: s scmmmmmimss o sehoman g e ok Barabs o Fibiikmh s s et s o 170 2,060 2,230
Irrigation e o ms ssomimin v o 5% G TFin ERRNIR e S D S VI D 1,160 2,600 3,660
Total Zone A . ... ... . .. e 2,860 8,620 11,480
Total Sulphur Basin ....... ... ... ... ... .. ... ... ... ... ...... 2,860 8,620 11,480
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TABLE 1I-3B. SULPHUR RIVER BASIN
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

Plz:)(;e ‘Gts.eyse Rg‘?“sige' Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Commerce .. ..................... 1,600 0 1,600 Cooper
Cooper . ... ... 900 0 900 Cooper
Sulphur Springs ............. ... 2,600 0 500 Cooper
2,000 White Oak Bayou
Texas Power & Light Co. ...... ... 10,000 0 10,000 River Crest with selected diversions
from Sulphur River

Texarkana .......... ............ 7,000 0 7,000 Texarkana
Distributed . ............ ... .. ... . 1,500 1,600 0

Total Zone A . ... ............ .. 23,400 1,600 21,900

Total Sulphur Basin .......... 23,400 1,600 21,900

Requirements supplied by:

GroUund Water . ... ...t e e e e e e e e e

Surface Water . ... .. ..

Total reqUIrEMENS . ... . .. .. it e

Summary for Sulphur Basin

1,600
21,900

23,400




TABLE 11-83C. SULPHUR RIVER BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

. Reser.vo'isrs - Distribution .
eservoir Systems Imports S Amount Remaining
Name Yield Basin Use| Exports
Zone A
Cooper ................... 84,100 Commerce ............. 1,500
Cooper ................ 900
Sulphur Springs ........ 500
Trinity Basin (TR), Zone A:
North Texas Municipal
Water District ...... 7,600
Total Zone A, TR.. 7,600
Total Cooper ........... 84,100 0 | .. 2,900 7,600 738,600
White Oak Bayou ......... 2,000 Sulphur Springs ....... 2,000 0 0
River Crest (off channel) .. 10,0001 Tex. Power & Light Co.. . 10,000 0 0
Texarkana ............ ... 160,300 Texarkana ............ 7,000 0 158,300
Total Zone A . ... ... .. .. 256,400 0 [.......... .. ... ... ... 21,900 7,600 226,900
Total Sulphur Basin ..| 256,400 0 | .. 21,900 7,600 226,900
1 Selected diversions from Sulphur River.
Summary for Sulphur Basin
Used in:Sulphur Basin .. ... ... .. ... . 6 s coseesien i e Aaasareie s smeme i sams e saeiase s s o e mn o e 21,900
Exports to Trinity Basin . ... . ... . e 7,600
Yield remaining for municipal and industrial uses after 1980 . . . .. ... ... . ... ... e 226,900
TOtal Wieldy s ionvian s cupsammiis sie o 50 950006 nie 455 FREEIAREAGAIE FHAHEHN ¢ o o o = o @ = o 4 s a4 s o Smumu b e e e ee s sieie e ee e e e e 256,400
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(Tables bearing this general title are discussed in the beginning of this chapter)

TABLE 1I-3D. SULPHUR RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet

Location of Dam Capacity Yield Area Top
Name of Reservoir Stream Conservation Flood Total (Acre-Feet | Cons. Pool
B | Reference (Miles) ~ County (Acre-Feet) |(Acre-Feet) |(Acre-Feet) | Per Year) (Acres)i
Existing
River Crest! ....... ... ... Sulphur River 7 SE Bogata Red River 7,200 0 7,200 10,0002 560
Texarkana................ Sulphur River 11 SW Texarkana Bowie 145,000 2,509,000 2,654,000 160,300 20,000
Total Existing. .. ........| ... .. .. o ool 152,200 2,509,000 2,661,200 170,300 20,560
Proposed
Cooper. ................... Sulphur River 5 SE Cooper Delta-Hopkins 142,800 130,000 272,800 84,100 11,600
Total Proposed. . . .......| ... ... i e 142,800 130,000 272,800 84,100 11,600
Total Sulphur Basin. . . .| ... ... .o .o ] oo 295,000 2,639,000 2,934,000 254,4907 32,160

1 Off channel to Sulphur River.

2 Selected diversions from Sulphur River.
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CYPRESS CREEK BASIN

Cypress Creek drains a portion of north-
eastern Texas and is a tributary of the Red
River which it joins in Louisiana. The Cypress

Creek Basin is located wholly within the Gulf

Coastal Plain geographical province. Its out-
line is shown on Plate 4.

Rainfall in this basin ranges from about an
average of 42 inches in its headwaters to about
47 inches annually at the Texas-Louisiana
boundary. Such rainfall produces correspond-
ingly high average annual runoff rates, which
vary from about 550 to over 650 acre-feet per
square mile per year. Net evaporation rates
range from an average of about 16 inches an-
nually in the headwater reaches to about 6 in-
ches annually at the State boundary.

The chemical quality of surface water in the
Cypress Creek Basin in Texas, based on peri-
odic sampling, is indicated to be such that the
water is chemically suitable for municipal, ag-
ricultural, and most industrial uses.

The ground-water reconnaissance study for
this basin will be completed in September 1962.

The Carrizo-Wilcox sands, the principal aqui-
fer, occurs throughout the entire Cypress Creek
Basin as shown on Plate 25. These sands com-
prise the only principal aquifer and now yield
small quantities of water chiefly for municipal
purposes. However, additional quantities are
available, even though the Carrizo-Wilcox is
not potentially as productive in the Cypress

Creek Basin as it is in some other basins be-
cause of its relatively thin section of sands in
the basin. The Queen City formation is an aqui-
fer of minor importance in the basin,

The chemical quality of Carrizo-Wilcox wa-
ter is only fair, but the water is generally
suitable for irrigation, municipal, and some
industrial uses.

The relatively small present municipal, in-
dustrial, and irrigation uses of water are listed
in Table II-4A, and total only 38,330 acre-feet.
Of this total, 3,950 acre-feet was supplied from
ground-water sources; and 34,380 acre-feet,
from surface water.

Municipal and industrial water requirements
for 1980 for the basin are estimated to be 49,-
100 acre-feet. Of these requirements, about
2,100 acre-feet is indicated to be supplied from
ground-water sources; and 47,000 acre-feet,
from surface-water supplies.

Tables II-4B, I1-4C, and II-4D outline how
the 1980 municipal and industrial water re-
quirements may be met in this basin. The 5
existing reservoirs in the Cypress Creek Basin
will be adequate to meet projected needs of the
area. Lake O’the Pines and Ellison Creek Reser-
voir will provide for the needs of the Northeast
Texas Municipal Water District and Lone Star
Steel Company at Daingerfield. Diversions from
Cypress Creek at the head of Caddo Lake will
continue to serve Marshall. Tankersly Creek
and Hart Creek Reservoirs will serve Mount
Pleasant. Ground water will provide for the re-
maining water requirements in the basin.

TABLE 11-4A. CYPRESS CREEK BASIN
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the begianing of this chapter)

Ground Surface
Zones and Uses Water Water Total

Zone A
MUNICIPAL s s o 2 wown o s cvetmn 50 b % W 00 TR AR HEESE S W PR SR S e O 2,960 4,650 7,610
Industrial ... . ... . ... ... ... . ... o e T e s A 5 s reeeeenT I 690 28,460 29,150
Iriigation, e o o vpeigpe o mygeem o 0 o e simn v eomdhomn g o st o 300 1,270 1,570
Total Zone A . . . . . e 3,950 34,380 38,330
Total Cypress Basin . ................ ... i 3,950 34,380 38,330
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TABLE II-4B. CYPRESS CREEK BASIN
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

1980
Pl fU A
a:: 8531- = Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Mount Pleasant .......... ....... 2,400 0 400 Hart Creek
2,000 Tankersly Creek
Northeast Texas Municipal
Water District . .................. 44,600 0 44,600 Lake O’the Pines
Distributed ...................... 2,100 2,100 0
Total Zone A ... ..............| 49,100 2,100 47,000
Total Cypress Basin .........| 49,100 2,100 47,000

Requirements supplied by:

Ground Water
Surface Water ... ..

Total requirements

54

Summary for Cypress Basin

2,100
47,000

49,100




TABLE 11.4C. CYPRESS CREEK BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reservoirs or Distribution .
Reservoir Systems Imports 0 Amount Rezx:leilnding
Name Yield Basin Use| Exports
Zone A
Hart Creek ............... 400 Mount Pleasant .. ... .. 400 0 0
Tankersly Creek . .. ... .. 2,200 Mount Pleasant ... ... .. 2,000 0 200
Lake O’the Pines 199,900 Northeast Texas Muni-
cipal Water District . . .. 44,600 0 166,800
Caddo ................... 35,0001 Sabine Basin (SB), Zone B:
Marshall ... ......... 0 21,800 13,200
Total Zone B, SB. .. 0 21,800 13,200
Total Caddo P 85,0001 0 |........ T 0 21,800 12,200
Total Zone A .. ... .. | 237,500 0 ... 47,000 21,800 168,700
Total Cypress Basin 237,500 _0 ........................ 47,000 .21,800 168,700
1 Amount required to supply the city of Marshall’s; permits.
Summary for Cypress Basin
Used in Cypress Basin . ... ........... SR VRTINS A R S SJrs = WS R e 47,000
Export to Sabine Basin 55 Dok : . s e pRATEEES ¥ 47 U8 veiEy SRR G T e —— 21,800
Yield remaining for municipal and industrial uses after 1980 . ... .. ....... . ... ...... e 168,700
Total yield . ... . e e Ce.......237,500
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TABLE II-4D. CYPRESS CREEK BASIN
Data For Reserveirs Over 5,000 Acre-Feet

(Tables bearing this general title are discussed in the beginning of this chapter)

Location of Dam Capacity Yield Area Top
Name of Reservoir Stream Conservation Flood Total (Acre-Feet | Cons. Pool
Reference (Miles) County (Acre-Feet) |(Acre-Feet) |(Acre-Feet) | Per Year) (Acres)
Existing
Ellison Creek......... Ellison Creek 8 S Daingerfield Morris 24,700 0 24,700 — 1,516
Lake O’the Pines. . ........ Cypress Creek 8 W Jefferson Marion 254,900 687,200 842,100 199,900 20,000
Johnson Creek! .......... Johnson Creek 13 NW Jefferson Marion 10,100 0 10,100 - 650
Caddo.................... Cypress Creek 29 NE Marshall Marion-Harrison 58,0002 0 58,000 35,0003 11,0002
Total Existing. ..........| ... ... . o o] o 347,700 587,200 934,900 234,900 33,166
Proposed
None
Total Cypress Basin. .. .| ... .................| ..o i 347,700 587,200 934,900 234,900 33,166

1 Under construction.

2 Conservation capacity and surface area in Texas. Total conservation capacity 175,000 acre-feet, and total surface area at top of conservation pool 32,700 acres.

3 Amount required to supply permit of City of Marshall.
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SABINE RIVER BASIN

The Sabine River rises on the upper Gulf
Coastal Plain north of Greenville and flows in
a southeasterly direction to Logansport, Louisi-
ana, and then south to the Gulf of Mexico. From
a short distance above Logansport to the Gulf,
the Sabine forms the state boundary between
Texas and Louisiana. The Sabine River Basin,
shown on Plate 5, has been divided into four
zones.

Rainfall throughout the basin ranges from
an average of about 39 inches annually in the
headwaters to about 49 inches at Logansport
to about 55 inches near its mouth. Correspond-
ingly, the average annual net evaporation
losses range from about 30 inches near the
headwaters to about 4 inches near Logansport
to about 4 inches near the mouth.

In this basin, large volumes of surface run-
off occur, varying from an average of about
400 acre-feet per square mile in the upper
reaches to about 650 acre-feet per square mile
near Logansport to a high for the State of
about 1,100 acre-feet per square mile in the
lower reaches.

Surface water in the Sabine River Basin in
Texas averages less than 200 ppm (parts per
million) total dissolved solids; and the water is
generally excellent for municipal, industrial,
and agricultural uses. For the 1959 water year,
the weighted average of dissolved solids was
188 ppm for the Sabine River near Tatum and
109 ppm near Ruliff.

A reconnaissance ground-water study of this
basin will be completed in September 1962.
More comprehensive ground-water studies have
been made only in the Smith County area of the
basin.

Large quantities of fresh ground water are
available in the Sabine River Basin except in
its upper reaches. The ground-water resources
of the basin are essentially unused and have a
large potential for additional development. The
only part of the basin where moderate quanti-
ties are presently used is in, and near, the city
of Orange. Uses of ground water in the basin
are about four-fifths for municipal and indust-
rial purposes and one-fifth for irrigation.

The Carrizo-Wilcox sands; the Miocene sands
(Catahoula-Oakville-Lagarto) ; and the Coastal
sands (Goliad-Willis-Lissie-Beaumont) are the
principal aquifers in the basin. Because the
Miocene sands and Coastal sands are lithologi-
cally similar and because wells draw water
from both aquifers in parts of the area, they

are treated here as a combined aquifer, referr-
ed to as the Miocene-Coastal sands. The ap-
proximate areas in which the Carrizo-Wilcox
and the Miocene-Coastal sands yield fresh wa-
ter are shown on Plate 25.

Minor aquifers, such as the Nacatoch and
Queen City, are locally important and yield
adequate quantities of water for domestic and
stock supplies and in some instances supplies
for small towns and industries.

The chemical quality of water from the prin-
cipal aquifers in the basin ranges from excell-
ent to poor; but generally, the water obtained
in the areas shown on Plate 25 is suitable for
irrigation, municipal, and most industrial uses.

Present uses of water in this basin, as listed
in Table II-5A, total 232,800 acre-feet. Of this
total, 32,710 acre-feet was pumped from under-
ground supplies, and 200,090 acre-feet was de-
rived from surface-water sources.

The 1980 municipal and industrial water re-
quirements for this basin are estimated to be
307,900 acre-feet. Of this total, it is indicated
that 9,900 acre-feet may be supplied from
ground water; and 298,000 acre-feet, from sur-
face-water sources.

Three existing and three proposed reservoirs
will supply most of the future water needs of
the basin. Lake Tawakoni (Iron Bridge Dam)
will provide for Greenville and can supply dis-
tributed smaller demands in the upper Sabine
Basin. Water for Dallas and Terrell in the
Trinity River Basin will also be pumped from
this reservoir. The existing Lake Cherokee, to-
gether with the proposed Kilgore Reservoir on
Rabbit Creek in Smith County and the proposed
Cherokee Reservoir No. 2 on Cherokee Bayou
in Rusk County, will provide for the needs of
Longview, Kilgore, and Gladewater, plus sup-
plying a portion of the water needs of Hender-
son in the Neches River Basin. The existing
Murvaul Reservoir will be adequate to meet the
needs of the area it serves. Ground-water use
will be continued for a number of communities
in the basin.

The largest project proposed for develop-
ment in this basin is the Toledo Bend Reservoir
on the State line reach of the Sabine River in
Shelby, Sabine, and Newton Counties. Toledo
Bend Reservoir is planned for municipal, in-
dustrial, irrigation, and hydroelectric power
purposes. This project will be a joint venture
by the states of Texas and Louisiana and local
interests, and will provide firm water supplies
to both states. The future water needs of the
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lower Sabine River Basin in Texas can be served 1I-5D.

from Toledo Bend Reservoir. Other reservoirs considered in this basin for
Details of the water requirements, how they later development include Carthage, Stateline,
may be met, and existing and proposed reser- Bon Weir, Lake Fork, Big Sandy, Rabbit, and
voirs are contained in Tables II-6B, II-56C, and Newton.
TABLE II-5A. SABINE RIVER BASIN
Water Uses During 1959

Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surfz;ce
Zones and Uses Water Water Total
Zone A
MUncIPal o se v s g o5 o wa st e 5o 0§ e F SRS 06 500 il 70 2,140 2,210
TRAUSETIAL, b e e S rarcns v s E S e o D SR i memeiie o sa bR R AR 0 0 0
IXTIBALION woivis i won sarce sy md il sHae SHaraniaiats o5 §56 i) 500 R S R RIS 1K 4 70 410 480
Total Zone A .............. e 140 2,550 2,690
Zone B
MURICIDAL ... oo ms aie s somiernis was sia o1 s ASRTALS wre spms 356 558 oo wsl 2ld Towias o0 5 a4 3,300 5,840 9,140
Industrial :: cunas su weasaes e SeTe e B SNWTE A N AT B W SRR AT 6 2,380 7,960 10,340
Irrigation . pimn s cE ey w5 e R A 3 J 1,510 4,380 5,890
Total Zome B .. ... .. ... cereearnncene ... .. P Y 7,190 18,180 25,370
Zone C
MUNICIPAL v s svovazna s ac wwmionic whs 3 Sk SURaanivnis o %26z i dor 08 4 0 PrTam GRS 970 750 1,720
TRAUSEIIAL .. .. oe v e e mmmns sin nie sie mminsm wimen 80 4% o8 56w w s aim mme o e 6 mi 0 0 0
Irrigation .. o cuimcsmn v wseinven oe cdbe ok WEVEES dE W i s SRR e 4] 170 50 220
Total Zone C ........ .. . .. R e 1,140 800 1,940
Zone D
Municipal ... ... ... . W B BT O B N e S S BN N e 4,340 1,060 5,400
Industrial .. ... . e 5,930 7,870 13,800
Irrigation .. ............... % WR b S E NG T B SO s d 13,970 11,600 25,670
Total Zone D ... ... 24,240 20,530 44,770
Basin Totals
Municipal ; e A% 8,680 9,790 18,470
Industrial . o 8,310 15,830 24,140
Irrigation . s S 15,720 16,440 32,160
Total Sabine Basin . e UV W ‘ 32,710 42,060 74,770
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TABLE I1.5B. SABINE RIVER BASIN
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

f
Place of Use 193‘0 Sources of Supply
or User Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Greenville . ... ... .. B 5 e e ShaaR Dal B 13,000 0 13,000 |Tawakoni
Distributed .. ... ... ... ... .. .. ... . ... 6,000 500 6,600 |Tawakoni
Total Zone A ... ... .. ......... ....... 19,000 500 18,500
Zone B
Longview, Gladewater, and Kilgore...... .. 49,100 0 18,000 |Cherokee
25,600 |Cherokee No. 2
5,500 |Kilgore
Marshall ... . .. .. ... . ... ... . ... 21,800 0 21,800 |Import from Caddo in Zone
A, Cypress Basin
Distributed . ... ... ... . ... ... . . ...... ... 33,100 4,100 9,000 |Tawakoni
20,000 |Murvaul
Total Zone B . ........................ 104,000 4,100 99,900
Zone C
Distributed s o wcn sn sin wesn sy Sy verate 8,700 1,000 7,700 |[Toledo Bend
Total Zone C iz on canvwises s s s st 8,700 1,000 7,700
Zone D
Orange . . ... . .. ... .. 159,400 0 169,400 ([Toledo Bend
Distributed . ... .. ... ... ... ... ... ... 16,800 4,300 12,600 [Toledo Bend
TotalZoneD ...... ... ............... 176,200 4,300 171,900
|
Total Sabine Basin .. ... ........... 307,900 ‘ 9,900 298,000

Summary for Sabine Basin

Requirements supplied by:

Ground Water . . e e et e e i e e P 9,900
Surface Water . .. e e e 276,200
Import from Cypress Basin . .. . .. ; : s e v St S e s s peaewen s 21,800

Total surface water T Fi e R SRR STEE i S T RN AREE O TRWET i SR S5 G senah sndEes saee 1298,000

Total requirements : ; . i s G i UG WG B S 6T s meiel 65 BAV i 6 5 .. 307,900




TABLE II.5C. SABINE RIVER BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

= Reser_voisrs gr Distribution )
voir m
a— asin Use | Exports |
Zone A
Tawakoni ... ............. 224,200 Greenville ... ........... 13,000
Distributed ............. 5,500
Distributed, Zone B. .. . .. 9,000
Trinity Basin (TR), Zone A:|
Dallas 112,100
Terrell .............. 2,100
Total Zone A, TR... 114,200
Total Tawakoni .......... 224,200 0 | 27,500 114,200 82,500
Total Zone A . ... ... ... 224,200 0 | ... .. 27,500 114,200 82,500
Zone B
Cherokee System
Kilgore ... .. ... ... .. Longview, Kilgore, and
Cherokee ... ......... .. 58,500 Gladewater ............. 49,100
Cherokee No. 2 ........
Neches Basin (NE), Zone A:
Henderson .......... 4,400
Total Zone A, NE.. 4,400
Total Cherokee System . . 58,500 (/| 49,100 4,400 5,000
Murvaul .................. 29,000 0 |Distributed ............. 20,000 0 9,000
Caddo in Cypress Basin . . .. — 21,800 |Marshall . .............. 21,800 — —_
Total Zone B . .. ... . .. 87,500 21,800 |. ... .. I O 90,900 4,400 14,000
Zone C
Toledo Bend (Texas share). .| 1,182,300 Distributed ............. 7,700
Orange, ZoneD ......... 159,400
Distributed, Zone D ..... 12,500
Total Toledo Bend .. ... ... 1,182,800 179,600 1,002,7001
Total Zone C..... ... ... 1,182,300 0 |.... .o 179,600 1,002,700
Zone D
No reservoirs in zone. . ... .. 0 0 ... . 0 0 0
Total Sabine Basin. . ... 1,494,000 21,800 298,000 118,600 | 1,099,200

1 Yield remaining for municipal, industrial, and other uses.

Summary for Sabine Basin
Used in Sabine Basin ) e
Exports to other basins:
Trinity Basin
Neches Basin .

Total exports
Yield remaining:
Municipal and industrial uses after 1980
Other present or future uses.

Total yield remaining .
Total yield

Import from Cypress Basin

60

114,200
4,400

96,500

..1,002,700

276,200

118,600

. .1,099,200

1,494,000

21,800
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TABLE II-5D. SABINE RIVER BASIN
Data For Reservoirs Over 5000 Acre-Feet

(Tables bearing this general title are discussed at the beginning of this chapter)

Location of Dam Capacity Yield Area Top
Name of Reservoir Stream Conservation Flood Total (Acre-Feet | Cons. Pool
Reference (Miles) County (Acre-Feet) | (Acre-Feet) | (Acre-Feet) | Per Year) (Acres)
Existing
Tawakoni .. ... ... Sabine River 9 NE Wills Point | Hunt 930,000 0 930,000 224,200 36,700
Gladewater Glade Creek 2 NW Gladewater |Upshur 6,950 0 6,950 — 800
Cherokee Cherokee Bayou |12 SE Longview Gregg-Rusk 62,400 0 62,400 18,000 3,480
Murvaul ... . ... . Murvaul Bayou 10 SW Carthage Panola 45,840 0 45,840 2;9,000 3,820
Total Existing . ... ... ... oo oo oo o0 o 1,045,190 0 1,045,190 271,200 44,800
Proposed
Kilgore ................ .. ... Wilds Creek 6 WSW Kilgore Rusk 16,270 0 16,270 5,500 817
Cherokee No. 2 Cherokee Bayou 12 NNE Henderson | Rusk 112,320 0 112,320 35,000 4,440
Toledo Bend .. .. .. . Sabine River 14 NE Burkeville Newton 2,238,400! 0 2,238,400 1,182,300% 90,800
Total Proposed . ... ... ... ... | ... ... ... ... . 2,366,990 0 2,366,990 1,222,800 96,057
Total Sabine Basin 3,112,180 3 3,412,180 1,494,000 140,857

ITexas share shown. Total capacity, 4,476,800 and total area, 181, 600.

2Texas share of total annual yield of 2,364,600 acre-feet.
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NECHES RIVER BASIN

The Neches River rises on the upper portion
of the Gulf Coastal Plain geographical province
west of Tyler and follows a southerly course to
empty into Sabine Lake below Beaumont. Plate
6 shows the basin divided into two zones. The
principal tributary of the Neches River is the
Angelina River, which drains the northeasterly
portion of the watershed and which comprises
about 35 percent of the basin area. Village
Creek and Pine Island Bayou are the two large
tributaries in the lower end of the basin.

Annual rainfall in the basin varies from an
average of about 39 inches in the headwaters
to about 47 inches in the middle portion to
about 53 inches near the mouth. In contrast, the
average annual net evaporation rates vary from
about 22 inches near the headwaters to about
10 inches in the middle of the basin to about 4
inches near the mouth.

The Neches River Basin produces the largest
volume of runoff of any river basin in Texas.
Average annual runoff rates vary from about
450 acre-feet per square mile in the headwaters
to about 950 acre-feet per square mile near the
mouth.

Surface water in the Neches River Basin
averages less than 250 ppm (parts per million)
total dissolved solids and is generally excellent
for municipal, industrial, and agricultural uses.
For the 1959 water year, the weighted average
of dissolved solids for the Angelina River (the
principal tributary) near Lufkin was 111 ppm
and for the Neches River near Evadale was 89
ppm.

The ground-water reconnaissance study for
this basin will be completed in September 1962.
In the Smith County area of the basin, more
comprehensive studies have been completed.

Moderately large quantities of water of a
chemical quality suitable for irrigation, munici-
pal, and most industrial purposes are now being
pumped from aquifers of this basin. Pumpage is
concentrated in local areas; and as a whole, the
ground-water resources of the basin are only
partially developed.

The principal aquifers of the basin are the
Carrizo-Wilcox sands, the Miocene sands (Cata-
houla-Oakville-Lagarto), and the Coastal sands
(Goliad-Willis-Lissie-Beaumont). Because the
Miocene and Coastal sands are lithologically
similar and because wells draw water from both
aquifers in parts of the area, they are discussed
here as a combined aquifer referred to as the
Miocene-Coastal sands. The areas where the

principal aquifers yield fresh water are shown
on Plate 25.

Approximately 70 percent of the pumpage
from Carrizo-Wilcox sands is for industrial use
and occurs in the vicinity of Lufkin. Most of
the pumpage from Miocene-Coastal sands is for
industrial purposes in the east-central part of
Hardin County and an adjoining area of Jasper
County and for irrigation in the southwest part
of Hardin County.

Where the principal aquifers come to the sur-
face, the material is generally quite permeable;
and because of the abundant rainfall, recharge
conditions are good.

Present uses of water in this basin total 284,-
400 acre-feet, of which 210,620 acre-feet is
served from surface-water sources; and 73,780
acre-feet, from ground water. Pertinent infor-
mation concerning present uses in the Neches
Basin is listed by zones in Table II-6A.

Projected 1980 municipal and industrial wa-
ter requirements by zones and places of use
within the zones are set forth in Table II-6B,
and total 469,100 acre-feet. Of this basin re-
quirement, 393,800 acre-feet is indicated to be
supplied from surface water; and 75,300 acre-
feet, from ground-water sources. Pertinent de-
tails relative to the water requirements and
means of serving these needs are contained in
Table II-6C.

The plan for the Neches River Basin includes
the use of 5 existing, 3 under-construction, and
3 proposed reservoirs, together with a con-
tinued use of ground water.

Water requirements of Tyler in 1980 can be
met from the existing Lake Tyler, the reser-
voir on Mud Creek in Smith County, on which
construction has been initiated, and from Black-
burn Crossing Reservoir on the upper Neches
River, which also is under construction. Black-
burn Crossing Reservoir can also supply Rusk
and smaller communities in the Neches Basin
and the Palestine area in the Trinity River
Basin.

The existing Gum Creek Reservoir will con-
tinue to serve the needs of Jacksonville.

Flat Creek Reservoir in Henderson County
is proposed to serve Athens in the Trinity River
Basin.

The existing Striker Creek Reservoir and
Lake Kurth, an off-channel reservoir in Ange-
lina County which has water diverted to it from
the Angelina River, together with the proposed
Ponta Reservoir are referred to herein as the
Ponta System. These three reservoirs would
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serve Lufkin, Nacogdoches, the Southland Pa-
per Mills in Angelina County, and the distri-
buted smaller uses in this area. Southland Pa-
per Mills will also continue to obtain a part of
their water supply from existing ground-water
facilities.

McGee Bend Reservoir on the Angelina River
is under construction. This reservoir, the ex-
isting Dam B, and the proposed Salt Water Bar-
rier are referred to herein as the McGee Bend
System. This system can serve the municipal
and industrial needs of Beaumont, Port Arthur,
Groves, and the adjacent coastal area. Pertinent
information on the reservoirs in the Neches
River Basin is contained in Table II-6D.

One of the most important requirements in
the development of the water resources of this
basin is a salt-water barrier on the Neches
River above Beaumont. Sea water intrudes up
the river, and river flow required to keep the
salt water away from the fresh-water intakes
of the Lower Neches Valley Authority is about

twice the average rate of use for the entire
Beaumont-Port Arthur area. A salt-water bar-
rier, with appropriate considerations for future
extensions of navigation, will be needed in the
reach of stream above the head of deep-water
navigation and below the confluence of Pine
Island Bayou. A site near Collier’s Ferry ap-
pears promising. Such a. structure could also
provide a moderate amount of conservation
storage capacity.

Other reservoirs have been proposed for the
Neches River Basin. Projected water require-
ments for this basin indicate that the develop-
ment of the Rockland Reservoir will not be
needed in the immediate future. Henderson
Reservoir near Henderson may be developed
as an alternate to the use of water from Chero-
kee No. 2 Reservoir in the Sabine River Basin.
Further long-range planning on this basin
should give consideration to maximum up-
stream development by the provision of addi-
tional storage in Blackburn Crossing Reservoir.

TABLE II-6A. NECHES RIVER BASIN
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this peneral title are discussed at the beginning of this chapter)

z U Ground Surface

ones an ses Water Water Total

Zone A

MUNICIPAL .o e s sommmipiny somommimasmns se sus mmosmenasy srms bin o8 Tomsimctimsine be S alaa 9,950 8,550 18,500

INAUSEEIA) s on s sosasias B s e s i s SRR s 20,720 930 21,650

Irrigation . ... . ... i e 4,810 13,390 18,200
Total Zone A . .. ... ... e 35,480 22,870 58,350

Zone B

Municipal ... 2,190 8,670 10,860

InAUSEEIal .. . e e 24,100 6,850 30,950

IEEIZAION, by 1oe sooctin H0T 550 605 95 S0 §8 Gl 05 00 DUEEEEHE I 67 B Oy SETAREC i 12,010 58,240 70,250
Total Zone B ... ... e 38,300 73,760 112,060

Basin Totals

Municipal . ... 12,140 17,220 29,360

Industrial .. 44,820 7,780 52,600

Irrigation .. 16,820 71,630 88,450

Total Neches Basin . .. 73,780 96,630 170,410
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TABLE I1-6B. NECHES RIVER BASIN
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply
1980
Place of Use Requir :
or User equire- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Henderson ; wauvesves sism sy s # 4,400 0 4,400 Import from Cherokee System in
Zone B, Sabine Basin
Jacksonville ...... ... ... ........ 2,100 0 2,100 Gum Creek
Tyler .. ...... ... ... ... ... .. .. 32,300 0 15,000 Mud Creek
11,100 Tyler
6,200 Blackburn Crossing
Rusk ................. ... ...... 2,000 600 1,400 Blackburn Crossing
Lufkin ... .............. 4 e 54,800 0 54,800 Ponta System
Nacogdoches . ................... 3,200 0 3,200 Ponta System
Southland Paper Mills ......... ... 72,900 28,000 44,900 Ponta System
Distributed ... ... _.... ... ... .. 72,400 20,400 33,000 Blackburn Crossing
14,000 Ponta System
5,000 McGee Bend System
Total Zone A . ... ............. 244,100 49,000 195,100
Zone B
Jasper .......... R, 1,600 1,600 0
Kountze. ¢ spus us swwmsens 47 s 559 gu 300 300 0
Distributed .............. RE— 223,100 24,400 198,700 McGee Bend System
Total Zone B . ... ... ... .. ..... 225,000 26,300 198,700
Total Neches Basin . ... ... ... 469,100 75,300 393,800

Summary for Neches Basin

Requirements supplied by:

Ground Water ... . TR 2R e RS SGRE St A 2 B gy S 75,300
Surface Water ............. .. .. .. T ey . 389,400
Import from Sabine Basin . ... .. .. .. .. ¢ ik W i g S SR PR SR WY 4 e - 4,400

Total surface water ... ... ... .. .. ..... o . . e 393,800

Total requirements Sr it 83 Bt b w - = ooy : : : . 469,100




TABLE II-6C. NECHES RIVER BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units: Acre-Feet Per Year
(Tables bearing this generzl title are discussed at the beginning of this chapter)
. Reservoisrs of Distribution ey |8
rvoi t ie
eservoir Systems Imports . Amount Remaining
Name Yield Basin Use | Exports
Zones A & B
Cherokee System in Sabine
Basin .................... — 4400 |Henderson ............. 4,400 — —
Gum Creek ............... 8,700 Jacksonville ........... 2,100 0 6,600
Tyler ......... ........... 11,100 Tyler ................. 11,100 0 0
Mud Creek ............... 15,000 Tyler ................ 15,000 0 0
Blackburn Crossing ....... 196,000 Tyler .. ... ... ........ 6,200
Rusk .. ............... 1,400
Distributed, Zone A . ... 33,000
Trinity Basin (TR), Zone A:
Palestine ............ 56,000
Total Zone A, TR. .. 56,000
Total Blackburn Crossing| 196,000 (1 L0 N e NP . 40,600 56,000 99,400
Flat Creek ................ 6,500 Trinity Basin (TR), Zone A:
Athens . ............ 1,800
Total Zone A, TR.. 1,800 4,700
Total Flat Creek ....... 6,500 | | e 0 1,800 4,700
Ponta System Lufkin ................ 54,800
Striker ............... Nacogdoches ........... 3,200
Ponta ........... ..... 339,700 Southland Paper Mills.. 44,900
Kurth (off channel) ... J| Distributed, Zone A . ... 14,000
Total Ponta System . .. 839,700 0 | coasomisenne v v w wspewisaans s 116,900 0 222,8001
McGee Bend System Distributed, Zone A .... 5,000
McGee Bend .......... Distributed, Zone B .... 198,700
Dam B, Zone B ....... 157.000
Salt Water Barrier 57, Neches-Trinity Coastal Area
Zone B ............... (NE-TR), Zone A:
Beaumont ........... 89,900
Groves .............. 3,100
Port Arthur ......... 21,300
Distributed .......... 160,700
Total Zone A, NE-TR 275,000
Total McGee Bend l
System . ............. 757,000 0 208,700 275,000 278,3001
Total Zones A & B. .| 1,334,000 4,400 | .. ....... ... 393,800 332,800 611,800
Total Neches Basin| 1,334,000 4,400 | sisinoiins oeen i b i e 393,800 332,800 611,800
1 Yield remaining for municipal, industrial, and other uses.
Summary for Neches Basin
Used in Neches Basin . . ... ... i e e 389,400
Exports to other basins or coastal areas:
Neches-Trinity Coastal Area . . ... .. ... ... .. e e 275,000
Trinity Basin . ... .. .. e e .. 017,800
Total @XPOTtS . .. . e e e 332,800
Yield remaining:
Municipal and industrial uses after 1980. ... ... ... . ... ... ... ... 110,700
Other present or future Uses .. ......... .. .. . .. e 501,100
Total yield remaining . . . . L. 611,800
Total yield e 1,334,000
Import from Sabine Basin . ... ... ..... ... 4,400
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TABLE II-6D. NECHES RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet

(Tables bearing this general title are discussed in the beginning of this chapter)

Location of Dam | : Capacity Yield Area Top
Name of Reservoir Stream ] Conservation Flood Total (Acre-Feet| Cons. Pool
Reference (Miles) County | (Acre-Feet) | (Acre-Feet) | (Acre-Feet)| Per Year) (Acres)
Existing
Blackburn Crossing! ...... Neches River 4 E Frankston Anderson- 407,000 0 407,000 196,000 25,500
Cherokee
Gum Creek .............. Gum Creek 5 SW Jacksonville Cherokee 30,500 0 30,500 8,700 1,320
Tyler .........c.coiiint. Prairie Creek 12 SE Tyler Smith 43,400 0 43,400 11,100 2,450
Mud Creekl .............. Mud Creek 13 SE Tyler Smith 44,000 0 44,000 15,000 2,580
Striker .................. Striker Creek 18 SW Henderson Rusk 26,700 0 26,700 20,600 2,400
Kurth ................... Angelina River 8 N Lufkin Angelina 16,200 0 16,200 19,1002 800
(off channel)
McGee Bend! ............ Angelina River 11 NNW Jasper Jasper-Tyler 2,891,900 1,148,900 4,040,800 525,000 114,550
Dam B .................. Neches River 1 N Town Bluff Jasper-Tyler 94,200 0 94,200 86,000 13,700
Total Existing ..........[ ... . ] ] e e 3,553,900 1,148,900 4,702,800 881,500 163,300
Proposed
Flat Creek ............... Flat Creek 9 E Athens Henderson 32,800 0 32,800 6,500 1,520
Ponta ................... Angelina River 11 E Rusk Cherokee- 810,000 0 810,000 300,000 37,235
Nacogdoches
Salt Water Barrier ....... Neches River 6 WNW Vidor Orange- 17,000 0 17,000 146,000 4,250
Jefferson
Total Proposed ..........| ... .. .. ... ... ... o 859,800 0 859,800 452,500 43,005
Total Neches Basin ... | .................. .oiriiiiiiiad oo 4,413,700 1,148,900 5,662,600 1,334,000 206,305

1Under construction.
=)

=1 2 Permitted diversion from Angelina River.
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NECHES-TRINITY COASTAL AREA

The Neches-Trinity Coastal Area, as shown
on Plate 7, is located south of the Neches River
Basin and east of the Trinity River Basin. This
very flat area is a part of the Gulf Coastal Plain
geographical province.

Rainfall occurs in large amounts and aver-
ages about 51 inches per year. This contrasts
with the very low average annual net evapora-
tion loss of about 6 inches. Average annual run-
off rates range from 550 to 850 acre-feet per
square mile.

Ground-water information for this and other
upper coastal areas is discussed in a section
immediately following this unit.

Present uses of water for municipalities, in-
dustries, and irrigation in this coastal area are
listed in Table II-7A. Surface waters shown as
being used in this area are diverted from both
the Neches and Trinity Rivers.

The projected 1980 municipal and industrial
water requirements for this coastal area totals
325,000 acre-feet. These amounts, as well as the
possible means of supplying them by zones, are
shown in Table II-7B. Details by zones of how
the surface-water supplies may be provided are
contained in Tables II-7C and II-7D. Informa-
tion pertaining to the reservoirs to be utilized
in serving these requirements is contained in
the portion of the report describing the basin
in which those reservoirs are located.

TABLE II-7A. NECHES-TRINITY COASTAL AREA
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone A
MUNICIPAL “rocie i 500 55 womivion 515w Wpameis 658 WTMESERATY B 5 5h 5 SRR W o H 0 0 15,640 15,640
INAUSEYIAl |.s ox s s e 0 57 T 55 £ 55 AN SEDSRR BE 6 LAEAY,0E U4 TG W 840 98,350 99,190
Irrigation osew: on v pammumn s s o 6 e Ve SRR G A 15 RERERCEE 46 T W 1,980 236,700 238,680
Total Zone A . ... ... . . . ... 2,820 350,690 353,510
Zone B
Municipal ............ ... ... .... IR SRSt e B e 5E B 140 0 140
INAUSErial "vinms i i mommnes o wineveess s e SRS §5 RERERGRT 0 0 0
Irmigation . ... ... ... 13,890 110,700 124,690
Total Zone B ... ... ... ... ... 14,080 110,700 124,730
Basin Totals
Municipal ... . ... ... e 140 15,640 15,780
Industrial ... ... e 840 98,350 99,190
Irvigation . ... ... .. 16,870 347,400 363,270
Total Neches-Trinity Coastal Area 16,850 461,390 478,240
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TABLE II-7B. NECHES-TRINITY COASTAL AREA
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Suppl
P]‘:,ﬁ,eﬁge?” Relffgi?‘e' Ground Surface Sptfrf);ce Reservoirs
ments Water Water and Remarks
Zone A
Beaumont ........... Ve F o 89,900 0 89,900 Import from McGee Bend System in
Zone A, Neches Basin
Groves ....................c00... 3,100 0 3,100 Import from McGee Bend System
Port Arxthur . ... ... .. ... ... 21,800 0 21,300 Import from McGee Bend System
Distributed ......... ... .. ... ....,| 160,700 0 160,700 Import from McGee Bend System
Total Zone A . ... ... ........... 275,000 0 275,000
Zorne B
Distributed ................. g 50,000 0 50,000 Import from Livingston System in
Zones B and C, Trinity Basin
Total Zone B .................. 50,000 0 50,000

Total Neches-Trinity

Coastal Area ................ 325,000 325,000

lo

Summary for Neches-Trinity Coastal Area

Requirements supplied by:

Imports from other basins:

Neches Basin o e 275,000

Trinity Basin ..... .. ... ... e 50,000
Total imports R b b Sas e 5 S5 RAe HE RREEE O 325,000
Total requirements ... ...... .. e 325,000

e
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TABLE II-7C. NECHES-TRINITY COASTAL AREA
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

R Reservoisrs or Distribution 7
eservoir Systems T ield
ports Amount | Remaini
Name Yield Place | “Used | CrominE
Zone A
No reservoirs in zone .......... 0 — e e — —
McGee Bend System in
Neches Basin.................. — 275,000 Beaumont ................. 89,900
Groves ................... 3,100
Port Arthur .............. 21,300
Distributed ............ o 160,700
Total McGee Bend System
Import ................. 275,000 —
Total Zone A . . ... e 0 275,000 | ....... ... 275,000 0
Zone B
No reservoirs in zone .......... 0 — — —
Livingston System in
Trinity Basin ................. — 50,000 Distributed ................ 50,000 —_
Total ZoneB .............. 0 50,000 50,000 0
Total Neches-Trinity
Coastal Area . ... ... AU 0 325,000 | ...... ... ...l 325,000 0
Summary for Neches-Trinity Coastal Area
Imports from other basins:
Neches Basin . ... ... 275,000
Trinity Basin . e R .. . . 50,000
Totalimports . .. .. . e e e 325,000
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GROUND WATER OF
UPPER COASTAL AREAS

To avoid repetition, there is combined here
the discussion of ground water for the six coas-
tal areas lying northeast of Victoria on the
Guadalupe River. The names of these coastal
areas and their unit numbers are

7. Neches-Trinity,
9. Trinity-San Jacinto,

11. San Jacinto-Brazos,

13. Brazos-Colorado,

15. Colorado-Lavaca,

17. Lavaca-Guadalupe.

The reconnaissance ground-water studies for
the Upper Coastal Areas are scheduled for com-
pletion in September 1961. More comprehensive
studies are available for the following counties
in the Upper Coastal Areas: Brazoria, Calhoun,
Chambers, Fort Bend, Galveston, Harris, and
Victoria.

The principal aquifers in these coastal areas
are the Miocene sands (Catahoula-Oakville-La-
garto) and the Coastal sands (Goliad-Willis-
Lissie-Beaumont). Because the Miocene sands
and the Coastal sands are lithologically similar
and because wells draw water from both aqui-
fers in parts of these areas, they are discussed
as a combined aquifer referred to as the Mio-
cene-Coastal sands. The locations of the area
where the Miocene-Coastal sands yield fresh
water are shown on Plate 25.

Very large quantities of ground water for
these coastal areas are available from the prin-
cipal aquifers, and an unknown quantity is po-
tentially available from the Brazos River al-
luvium in a small area along the western edge
of the San Jacinto-Brazos Coastal Area. Large
withdrawals from the Miocene-Coastal sands
are presently being made for municipal, indus-
trial, and irrigation purposes throughout most
of these Upper Coastal Areas.

The quality of water in the Miocene-Coastal
sands is such that the water is generally good
for most purposes in these coastal areas; how-
ever, it becomes brackish toward the Gulf. The
encroachment of salt water in parts of the area
near the coast is a factor to consider in planning
future development.

The amount of recharge is not known, but
the available recharge is considered to be large
in relation to the present withdrawals from
wells. The principal limiting factor to ground-
water development is believed to be the ability
of the sands to transmit water from areas of
recharge to wells.

TRINITY RIVER BASIN

The Trinity River Basin, as shown on Plate
8, has been divided into three zones. The river
heads northwest of Fort Worth in the Central
Texas geographical province. The upper one-
third of this watershed is located on the Osage
Plains and Grand Prairie, while the remainder
of the basin drains a portion of the Gulf Coastal
Plain. Much of the upper part of the basin is
composed of the tributary areas of the West
Fork and Clear Fork above Fort Worth and the
Elm Fork arid East Fork north and east of
Dallas. Important tributaries below Dallas are
Cedar Creek and Richland Creek.

Rainfall in the basin varies widely from an
average of about 26 inches annually in the head-
waters of the West Fork to about 37 inches in
the middle Trinity to 49 inches in the lower
reach. Average annual net evaporation losses
range from about 45 inches at Bridgeport Res-
ervoir on the upper West Fork to about 25 inch-
es at the confluence of Cedar Creek with the
Trinity to about 10 inches near the mouth.

Surface runoff provides a large supply of
water in this basin. Average annual runoff rates
vary froin about 100 acre-feet per square mile
in the upper West Fork to about 350 acre-feet
per square mile in the middle Trinity to about
600 acre-feet per square mile in the lower reach.

The chemical quality of water of the tribu-
taries in the basin, ranges from excellent to
good; and the water is suitable for municipal,
agricultural, and most industrial uses. The main
stream below Fort Worth and Dallas has a
higher concentration of dissolved solids than
the upper tributaries, but is suitable for agri-
culture and many industrial uses. The quality
of the main-stream water improves gradually
between Dallas and the mouth. For the 1959
water year, the weighted average of dissolved
solids was 425 ppm (parts per million) for the
Trinity River near Rosser (between Dallas and
the mouth of Cedar Creek) and was 249 ppm
at Romayor (State Highway 105 crossing, in
Liberty County).

The reconnaissance ground-water study for
this basin will be completed in September 1962.
More detailed studies have been completed for
the following areas: Chambers County; Leon
County; Tarrant County; and the Gainesville
Area, Cooke County.

The principal aquifers in the Trinity River
Basin are the Trinity sands, the Woodbine
sands, the Carrizo-Wilcox sands, the Sparta
sands, the Miocene sands (Catahoula-Oakuville-
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Lagarto), and the Coastal sands (Goliad-Willis-
Lissie-Beaumont) . The Miocene sands and Coas-
tal sands are discussed as a combined aquifer,
because they are lithologically similar and be-
cause wells draw water from both aquifers in
parts of the area. Large quantities of ground
water are available from these aquifers and
smaller quantities, adequate for domestic use
and stock watering, and in some instances, sup-
plies for small towns, industries, and irrigation
are available for minor aquifers.

Plate 25 shows where the principal aquifers,
with the exception of the Woodbine sands and
Sparta sands, yield fresh water in this basin.
The Woodbine yields fresh water in the eastern
half of the area shown thereon for the Trinity
sands of the basin, and the Sparta sands yield
fresh water in approximately the southern
third of the area shown for Carrizo-Wilcox
sands in the basin.

The chemical quality of ground water avail-
able from the principal aquifers varies from
aquifer to aquifer and within the same aquifer.
Generally, the water obtained in the areas
shown on Plate 25 is suitable for irrigation,
municipal, and most industrial uses.

Present uses of water for municipalities, in-
dustries, and irrigation are listed by zones in
Table II-8A, and total 442,840 acre-feet. Of this
total, 339,050 acre-feet was obtained from sur-
face water; and 103,790 acre-feet, from ground-
water sources. Surface waters have been de-
veloped in this basin, particularly in its upper
reaches, to meet municipal and industrial re-
quirements of the river basin, which has the
largest population in the State.

Projected 1980 municipal and industrial wa-
ter requirements for this basin are indicated
to be 866,500 acre-feet. Of this total, 792,300
acre-feet may be supplied from surface-water
sources; and 74,200 acre-feet, from ground-
water formations. The future municipal and in-
dustrial requirements and means of serving
these requirements are shown in Table II-8B.
Details pertaining to existing and proposed res-
ervoirs in the basin are contained in the Tables
II-8C and II-8D.

Water needs in 1980 in Tarrant County can
be served by reservoirs referred to herein as
the Fort Worth Area System. This system in-
cludes the existing Lake Worth and Bridgeport,
Eagle Mountain, Benbrook, and Arlington Res-
ervoirs, and also the under-construction Cedar
Creek Reservoir in Henderson and Kaufman
Counties. The continued use of some ground
water in this area is also contemplated.
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Weatherford’s needs above those which can
be obtained from the existing Weatherford Res-
ervoir can be supplied from the Fort Worth
Area System.

The Dallas Area System includes the existing
Grapevine, Garza-Little Elm, and Lavon Reser-
voirs; the under-construction Forney Reser-
voir; and the proposed Aubrey Reservoir on
Elm Fork as well as the proposed Lavon Reser-
voir Enlargement. Aubrey Reservoir will pro-
vide for: (1) the conversion to conservation
storage of a portion of the present flood-control
storage in Garza-Little ElIm Reservoir, (2) the
transfer of this flood-control storage upstream
to Aubrey Reservoir, and (3) additional con-
servation storage in Aubrey Reservoir. Aubrey
and Garza-Little EIm Reservoirs would be op-
erated to serve both Dallas and Denton. The
yield from the Grapevine Reservoir storage al-
located to navigation has not been used to serve
1980 municipal and industrial needs. Dallas
presently receives a small portion of its supply
from Lavon Reservoir. This same amount has
been continued in this plan. Dallas will also
obtain water from the under-construction For-
ney Reservoir on East Fork and from the re-
cently completed Lake Tawakoni on the Sabine
River. The first-stage pipeline from Lake Tawa-
koni has been included in this plan. The exist-
ing Mountain Creek Reservoir will continue to
be utilized to serve the Dallas Power and Light
Company steam-electric plant installation.

The proposed Lavon Reservoir Enlargement
will also serve to meet a portion of the projected
1980 water needs of the. North Texas Municipal
Water District. It is contemplated that the bal-
ance of these needs will be met by obtaining
water from the proposed Cooper Reservoir in
the Sulphur River Basin.

Terrell will supplement the yield of the exist-
ing Terrell Reservoir with water from Lake
Tawakoni in the Sabine River Basin. Navarro
Mills Reservoir, now under construction on
Richland Creek in Navarro County, will supply
the 1980 requirements of Corsicana. The exist-
ing Waxahachie Reservoir will serve the needs
of Waxahachie. The proposed Bardwell Reser-
voir on Waxahachie Creek in Ellis County will
meet the requirements of Ennis.

Athens will obtain its supply from the pro-
posed Flat Creek Reservoir in the Neches River
Basin.

The Palestine area will obtain water from the
under-construction Blackburn Crossing Reser-
voir on the upper Neches River.

Conservation and regulation of the resources



of the lower Trinity River will be accomplished
by the construction of the proposed Livingston
and Wallisville Reservoirs. Livingston reser-
voir will provide the conservation storage, while
releases from Livingston, plus flood inflows be-
low this dam, will be regulated by Wallisville
Reservoir, which will also act as a salt-water
barrier. The system operation of these two
reservoirs will supply industrial water to the
lower Trinity River Basin, the Houston indust-
rial complex, and the adjacent coastal area in-
dustries.

Ground water will continue to be used to

supply a portion of the water needs of the Trin-
ity River Basin.

Other reservoirs considered for possible later
development in this basin include Boyd Reser-
voir on the West Fork; Lakeview Reservoir on
Mountain Creek; Tennessee Colony Reservoir
on the Trinity River; Richland Creek Reservoir
on Richland Creek; Tehuacana Reservoir on
Tehuacana Creek; and a number of sites for res-
ervoirs on tributaries to the Trinity River in
the middle and lower reaches of the basin, as
contained in the Trinity River Authority plan.

TABLE II-8A. TRINITY RIVER BASIN
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone A
MUunicipal cumss ci v ssoss o s wmmes w0 e 55 i BRE LAEGE SE 6 e aR I G 05 3 27,820 241,900 269,720
Industrial .. ... e e e e 11,960 13,960 25,920
IrTigation wpoevun wa swmn iw s comimn @5 S s ST S 06 RIS W1 SRR & 0 1,960 15,910 17,870
Total Zone A .. . . ... ... e 41,740 271,770 313,510
Zone B
Municipal ... 6,550 450 7,000
INAuStIIAl’ s s wn e s vy o s saignrs o5 snewre Y 3 A% WS FRIEE VI RSV § 19,890 1,060 20,950
Trrigation . ... . e 8,240 14,790 23,030
Total Zone B . ... ... ... ... ... . ... ... .... M 34,680 16,300 50,980
Zone C
Municipal on ses oo s 5o g o0 3a g 0 SRR S G ST BN PR S DR B BEEE § 730 0 730
Industrial .. . e e ] 30 1,500 1,530
Trrigation :: ss sai o ve o 5 o8 @5 2970 a8 5 o 25 FORWN £ S0 g1 Bl SRR G 26,610 49,480 76,090
Total Zone C .. .:: wion s s o oy 6s & o Gavies 5 ¥ D s o R 27,370 50,980 78,350
Basin Totals
Municip@l . e 35,100 242,350 277,450
TNAUSEYTAT "o s 0 s 25 90 meomvn 530 S0 eawniebnd i WA SR B0 SRR 465 45 HEGEE T 31,880 16,520 48,400
Ivdigation e e 36,810 80,180 116,990
Total Trinity Basin 103,790 339,050 442,840
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TABLE 1I-8B. TRINITY RIVER BASIN

Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

1980
Pl f U A
a:)c: I(J)'ser se Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Tarrant County . 193,400 10,000 183,400 Fort Worth Area System
Weatherford ........ .. .. ... ... 3,900 0 900 Weatherford
3,000 Fort Worth Area System
Dallas County ................... 382,000 0 269,900 Dallas Area System
112,100 Import from Tawakoni in Zone A,
Sabine Basin
Denton ... . .. . ... ... .. ... ..... 10,500 0 10,500 Dallas Area System
North Texas Municipal Water
District . 72,100 0 64,500 Dallas Area System
7,600 Import from Cooper in Zone A,
Sulphur Basin
Terrell . ... .. ... ... ... .. ....... 2,900 0 800 Terrell
2,100 Import from Tawakoni
Gainesville 4,300 4,300 0
Burleson 1,200 1,200 0
Corsicana 6,300 0 6,300 Navarro Mills
Waxahachie 3,700 100 3,600 Waxahachie
Ennis ... ... ... ... ... .. .. ... 2,600 0 2,500 Bardwell
Athens . 1,800 0 1,800 Import from Flat Creek in Zone A,
Neches Basin
Distributed 21,400 21,400 0
Total Zone A .................. 706,000 37,000 669,000
Zone B
Palestine 58,000 2,000 56,000 Import from Blackburn Crossing in
Zone A, Neches Basin
Crockett 1,500 1,500 0
Huntsville ... .. ... . .. .. 2,800 2,800 0
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TABLE 1I-8B. TRINITY RIVER BASIN (Cont’d)
Municipal and Industrial Water Requirements and Sources of Supply for 1980

(Tables bearing this general title are discussed at the beginning of this chapter)

Units:

Acre-Feet Per Year

Sources of Supply -
1980
Place of Use Reau -
or User equire- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Distributed .......... ... ... .... 53,700 26,400 27,300 Return flows from Zone A
(Depending on where industries
locate in Zone B, water can be
obtained from ground water return
flow, or reservoirs on Trinity
tributaries)
Total ZoneB . . ... .... .. ..... . 116,000 32,700 83,300
Zone C
Distributed 44,500 4,500 40,000 Livingston System
Total Zone C .. ... ... ........ 44,500 4,500 40,000
Total Trinity Basin. . .. .. ...... 866,500 74,200 792,300

Requirements supplied by:

Ground Water

Surface Water:

Majorreservoirs ............ceietininennn. e s oF51a s s e ol oo ool ol a ekl oo e o el el e oo o

Return flow

Total Trinity surface water . ......

Imports from other basins:

Sulphur Basin . .. ..... ... . ... .. . oo

Sabine Basin .
Neches Basin

Totalimports . ..........
Total surface water

Total requirements

Summary for Trinity Basin

612,700

7,600
114,200
57,800

792,300

866,600



TABLE 1I.8C. TRINITY RIVER BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reservoisrs of Distribution n—_—
Reservoir Systems ie
y Imports Hote Amount Remaining
Name Yield Basin Use | Exports
Zone A
Fort Worth Area System
Bridgeport ... ....... Tarrant County ....... 183,400
Eagle Mountain ...... Weatherford .......... 3,000
Lake Worth ..........
Benbrook ............ 238,100
Arlington .............
Cedar Creek ..........
Total Fort Worth
System 288,100 0 ... ... 186,400 0 51,7001
Weatherford ............. 900 Weatherford ........... 900 0 0
Dallas Area System
Grapevine ... ........... Dallas County ......... 269,900
Aubrey ................ Denton ................ 10,600
Garza-Little Elm ....... o 386,800 N. Tex. Mun. Water Dist. 64,600
Lavon (incl. enlargement)
Forney ................
Cooper in Sulphur Basin. — 7,600 | N. Tex. Mun. Water Dist. 7,600
Tawakoni in Sabine Basin _— 112,100 | Dallas County ......... 112,100
Total Dallas System .. | 386,800 119,700 | iu ws o wen imesis wyw s g 6 464,600 0 41,9001
Terrell ................ ... 800 Terrell ................ 800
Tawakoni in Sabine Basin. . — 2,100 |Terrell ................ 2,100 - e
Navarro Mills ... ........ 11,500 Corsicana ............. 6,300 5,200
Waxahachie ............. 38,600 Waxahachie ........... 3,600 0
Bardwell ............... .. 5,000 Ennis ... ... .. ... ... 2,500 2,500
Flat Creek in Neches Basin — 1,800 | Athens ................ 1,800 — e
Total Zone A......... 646,700 123,600 | ... ... ... 669,000 0 101,300
Zones B& C
Blackburn Crossing in
Neches Basin ....... ...... - 56,000 | Palestine ............. 56,000 — —
Livingston System
- Distributed, Zone C .... 40,000
Livingston ............ 1,023,300
Wallisville ...........
Neches-Trinjty Coastal Area
(NE-TR), Zone B:
Distributed .......... 50,000
Total Zone B, NE-TR 50,000
Trinity-San Jacinto Coastal
Area (TR-SJ), Zone A:
Baytown ............ 68,000
Distributed .......... 76,000
Total Zone A, TR-SJ 143,000
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TABLE II-8C. TRINITY BASIN (Cont’d)
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reservoirs or Distribution i
Reservoir Systems Tmports Place Amount Rem;eining
Name Yield [Basin Use | Export | B
San Jacinto Basin (8J),
Zone B:
Houston ............ 869,000
Total Zone B, SJ. ... 369,000
San Jacinto-Brazos Coastal
Area (SJ-BR), Zone A:
Texas City .......... 122,300
La Marque .......... 4,800
Galveston ........... 11,100
Total Zone A, SJ-BR 138,200
Total Livangston System .. (1,023,800 | 40,000 700,200 283,1002
Total Zones B& C .. .. .. 1,023,300 56,000 | .. ... . ... . ... . .. .. .. 96,000 700,200 283,100
Total Trinity Basin .. |1,670,000 179,600 | ........ ... . ... . ... 765,000 700,200 384,400

1 Of this amount, 6,400 acre-feet from Benbrook Reservoir and 2,000 acre-feet from Grapevine Reservoir remain for
present or future uses other than municipal and industrial.

2 Yield remaining for municipal, industrial, and other uses.

Summary for Trinity Basin

Used in Trinity Basin . ... ... . e e 585,400

Exports to other basins or coastal areas:

Neches-Trinity Coastal Area . ... ... ... .. . .. e 50,000
Trinity-San Jacinto Coastal Area .. ... ... ... . .. . . . e 143,000
San Jacinto Basin .. .. ... .. e 369,000
San Jacinto-Brazos Coastal Area ... ...... ... ... . . ... 138,200
Total 5 3 1) o - S T 700,200

Yield remaining:

Municipal and industrial uses after 1980 ... .. . ... .. ... ... ... ... ... ... R, ... 92,900
Other present or futureuses . .......... ... . . . . e 291,500
Total yield remaining . . .................. .. ... ... ce... e me ey an b A A R TG 0 e 0843400
Total Wield . ... oot e e 1,670,000
Imports from other basins: !
Sulphur Basin . ... ... .. 17,600
Sabine Basin . .. ... ... L 114,200
Neches Basin . ... ... .. . e 57,800
Total imports . ... ..... e e e 179,600
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TABLE II-8D. TRINITY RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet

(Tables bearing this general title are discussed in the beginning of this chapter)

Capacity

Name of Reservoir Stream ol Conservation| Flood Total A(:Y;:llgeet &l:: gggl

Reference (Miles) County (Acre-Feet) | (Acre-Feet) |(Acre-Feet) er Year) (Acres)

Existing
AmonCarter ............. Big Sandy Creek 6 S Bowie Montague 19,900 0 19,900 700 1,640
Bridgeport ............... W. Fk. Trinity R. 2 W Bridgeport Wise 270,900 (1) 270,900 10,400
Eagle Mountain .......... W. Fk. Trinity R. 14 NW Fort Worth Tarrant 182,600 ?® 182,600 65,300 8,600
Lake Worth ............. W. Fk. Trinity R. 5 NW Fort Worth Tarrant 33,700 0 33,700 3,270
Weatherford ............. CL Fk. Trinity R. 7 E Weatherford Parker 19,600 0 19,600 900 1,280
Benbrook ................ CL Fk. Trinity R. 10 SW Fort Worth Tarrant 88,2508 76,6504 164,800 6,400 3,770
Arlington ................ Village Creek 5 WSW Ai'li.ngton Tarrant 45,700 0 45,700 3,800 2,275
Mountain Creek .......... Mountain Creek 4 ESE Grand Dallas 27,100 0 27,100 — 3,440

Prairie

Garza-Little Elm ........., Elm Fk. Trinity R. 2 NE Lewisville Denton 482,000 520,900 1,002,900 109,900 22,970
Grapevine ..............., Denton Creek 2 NE Grapevine Tarrant 188,65005 247,000 435,600 13,000 7,380
White Rock .............., White Rock Creek Dallas Dallas 12,300 0 12,300 — 1,096
Lavon ..................., E. Fk. Trinity R. 4 NE Wylie Collin 143,600 279,800 423,400 26,500 11,080
Forney8 ................. E. Fk. Trinity R. 14 WNW Terrell Kaufman 490,000 0 490,000 75,000 21,300
Waxahachie ............. S. Waxahachie Creek| 4 S Waxahachie Ellis 13,600 0 13,600 3,600 687
Halbert .................. Elm Creek 3 S Corsicana Navarro 7,420 0 7,420 — 650
Navarro Mills8 ...........] Richland Creek 17 SW Corsicana Navarro 63,300 148,900 212,200 11,500 6,070
Terrell .................. Muddy Cedar Creek 6 E Terrell Kaufman 8,300 0 8,300 800 880
Cedar Creek8 ............ Cedar Creek 3 NE Trinidad Henderson 678,900 0 678,900 172,600 34,000
Anahuge ................. Turtle Bay 0.3 N Anahuac Chambers 356,300 0 35,300 s 5,300
Total Existing ..........| ... i 2,810,870 1,273,160 4,084,020 480,000 144,887
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(Tables bearing this general title are discussed in the beginning of this chapter)

TABLE II-8D. TRINITY RIVER BASIN (Cont’d)
Data For Reservoirs Over 5,000 Acre-IFeet

Location of Dam Capacity Yield Area Top

Name of Reservoir Stream Conservation| Flood Total (Acre-Feet | Cons. Pool
Reference (Miles) County (Acre-Feet) |(Acre-Feet) [(Acre-Feet)| PerYear) (Acres)

Proposed
Aubrey .................. | Elm Fk. Trinity R. 11 NE Denton Denton 650,060 238,000 888,000 113,200 24,700
Lavon (Enlargement) . .. .. E. Fk. Trinity R. 4 NE Wylie Collin 203,600 4,800 208,400 49,200 6,960
Bardwell ................. Waxahachie Creek 6 SSW Ennis Ellis 38,200 79,600 117,800 5,000 1,910
Livingston ............... Trinity River 9 SW Livingston Polk-San 1,750,000 0 1,750,000 71,400
Jacinto 1,023,300

Wallisville ............... Trinity River 7T NW Anzahuac Liberty 55,700 0 55,700 23,000
Total Proposed ..........| ... ... ... .. i o] oo 2,697,500 322,400 3,019,900 1,190,700 127,970
Total Trinity Basin . .. .| ...................| oot v 5,608,370 1,595,550 7,103,920 1,670,700 272,857

1 Has 534,500 acre-feet of flood retardation capacity.
2 Has 458,000 acre-feet of flood retardation capacity.
3 Allocated to navigation when required for that purpose.

4 Has 93,800 acre-feet of additional flood retardation capacity.

5 25,000 acre-feet allocated to navigation when required for that purpose.

8 Under construction.
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TRINITY-SAN JACINTO COASTAL AREA

The small Trinity-San Jacinto Coastal Area
is located between the Trinity and San Jacinto
River Basins on the flat Gulf Coastal Plain.
Rainfall on this area averages about 49 inches,
in contrast to the average annual net evapora-
tion loss of about 10 inches. Annual runoff rates
average 550 acre-feet per square mile from this
area. The location and boundaries of this coastal
area are shown on Plate 9.

Present uses of water for municipalities, in-
dustries, and irrigation are listed in Table II-9A,
and total 93,120 acre-feet. Of this total, 49,850
acre-feet was supplied by ground water, and

43,270 acre-feet was obtained from surface-
water facilities.

Projected 1980 municipal and industrial wa-
ter requirements for the one zone of this coas-
tal area total 201,000 acre-feet. Of this total,
193,000 acre-feet is indicated to be served by
surface-water supplies; and 8,000 acre-feet,
from underground sources. Details of these re-
quirements and how they may be supplied are
contained in Tables II-9B, II-9C, and II-9D. No
surface-water reservoirs are proposed for loca-
tion in this zone. Information pertaining to res-
voirs in other river basins which will supply the
requirements for this area is shown in the por-
tion of the report describing the river basin in
which the reservoirs are located.

TABLE II-9A. TRINITY-SAN JACINTO COASTAL AREA
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

7 iU Ground Surface

ones and Uses Water Water Total

Zone A

MUNICIPBL .. ovvonnis co v sormms i simminn 868 6808 bin w48 Fr Vaomonrpia Eon mar mmims mond 3,420 0 3,420

TNAUSEEIAl o os sorvie o w5 s o s Gwrnar BE SO SOV SIS R ST SRR 5 D 425 ST 17,830 24,670 42,600

Irrigation . ... ... e 28,600 43,270 71,870
Total Zone A .. ... ..... .. P 49,850 67,940 117,790

Total Trinity-San Jacinto Coastal Area ........... ... .......... 49,850 67,940 117,790
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TABLE II-9B. TRINITY-SAN JACINTO COASTAL AREA
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

1980
Pl fU :
%‘:-el(}ser % Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
BaytOWn  .cowcvn wi v wn cammne wis < i i'd 118,000 0 50,000 Import from Houston in Zone A,
San Jacinto Basin
68,000 Import from Livingston System
in Zones B and C, Trinity Basin
Distributed ... ... .. ... ... . . .. .. .. 83,000 8,000 75,000 Import from Livingston System
Total Zone A . ... .. ......... ... 201,000 8,000 193,000
Total Trinity-San Jacinto
Coastal Area . ., ... 201,000 8,000 193,000

Summary for Trinity-San Jacinto Coastal Area

Requirements supplied by:
Ground Water
Imports from other basins:

Trinity Basin
San Jacinto Basin .

Total imports

Total requirements

84

8,000
,,,,,, Ceiie..... 143,000
50,000

193,000

201,000




TABLE II-9C. TRINITY-SAN JACINTO COASTAL AREA
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

R Reservoisrs or Distribution
eservoir Systems Im Yield
ports Amount ini
Name Yield Place Used Remaining
Zone A
No reservoirs in zone ..... 0 — — —
Livingston System in Trinity
Basin ... ................ — 148,000 Baytown ...... ... ...... 68,000
Distributed ............. 75,000
Total Livingston System
import ............... 148,000 -_
Houston in San Jacinto
Basin .................... — 50,000 Baytown ............... 50,000 —
Total Zone A ......... .. 0 193,000 |........ ... ... ... 193,000 0
Total Trinity-San
Jacinto Coastal Area .. 0 193,000 |.......... ... . ... ... 193,000 0
Summary for Trinity-San Jacinto Coastal Area
Imports from other basins:
Trinity Basin . ... . e 143,000
San Jacinto Basin .. ... ... L e 50,000
Total ImMPOrts . .. . e e 193,000
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TABLE II-9D.

Data For Reservoirs Over 5,000 Acre-Feet

TRINITY-SAN JACINTO COASTAL AREA

(Tables bearing this general title are discussed in the beginning of this chapter)

Location of Dam Capacity Yield Area Top
Name of Reservoir Stream Conservation] Flood Total (Acre-Feet | Cons. Pool
Reference (Miles) County (Acre-Feet) | (Acre-Feet) |(Acre-Feet) | Per Year) | (Acres)
Erxisting
Highlands ............... Goose Creek 2 ENE Highlands Harris 5,600 0 5,600 1) 1,407
(off channel)
Total Existing .........| ..o oo 5,600 0 5,600 0 1,407
Proposed
None
Total Trinity-San
Jacinto Coastal Area .. [ ...................| ...l L 5,600 0 5,600 0 1,407

1 Regulating water supply reservoir.
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SAN JACINTO RIVER BASIN

The San Jacinto River which drains a part of
the Gulf Coastal Plain geographical province,
has two main branches: West Fork and East
Fork. This river basin has been divided into two
zones and includes the city of Houston and all
of Harris County. (See Plate 10.)

Rainfall on the basin varies from about 43
inches annually on the western side to an aver-
age of 50 inches on the eastern edge. Net evap-
oration rates range from an average of 18 inch-
es to only 10 inches annually. Runoff rates in-
crease from an average of 400 acre-feet per
square mile annually on the west side to 550
acre-feet per square mile on the east side.

The surface water in the San Jacinto River
Basin is of excellent chemical quality and suit-
able for municipal, industrial, and agricultural
purposes.

In September 1961, the ground-water recon-
naissance study for this basin will be completed.
Somewhat more detailed information on ground
water is available in completed studies for the
following counties: Brazoria, Chambers, Fort
Bend, Galveston, Harris, and Waller.

The principal aquifers in this basin are the
Miocene sands (Catahoula-Oakville-Lagarto)
and the Coastal sands (Goliad-Willis-Lissie-
Beaumont). Because the Miocene sands and
Coastal sands are lithologically similar and be-
cause wells draw water from both aquifers in
parts of the area, they are treated as a unit in
the table herewith. The areas where the prin-
cipal aquifers yield fresh water are shown on
Plate 25.

While pumpage from the Miocene sands in
the northern part of the basin is small at the
present time, large quantities of water are
pumped from the Coastal sands in the southern
part of the basin; and even larger quantities of
ground water are available from the combined
Miocene-Coastal aquifer. The greatest pumpage
in the basin is for municipal and industrial pur-
poses in the Houston-Pasadena area and for
irrigation in the Katy area in western Harris,
southeastern Waller, and northern Fort Bend
Counties.

Generally, water in the Miocene-Coastal sands

is of good quality. In the Houston-Pasadena
area, the chloride content of the water increases
downdip.

Problems of salt-water encroachment and
land-surface subsidence, resulting from concen-
trated pumping of large amounts of ground wa-
ter, are factors which must be considered in
future uses of ground water in the Houston-
Pasadena area.

Present uses of water for municipalities, in-
dustries, and irrigation in this basin are listed
in Table II-10A, and total 483,470 acre-feet.
Ground water has been used to supply 339,440
acre-feet of this total; and surface water, 144,-
030 acre-feet.

Projected 1980 municipal and industrial wa-
ter requirements for this basin total 822,000
acre-feet. Of this total, 630,100 acre-feet is in-
dicated to be supplied from surface-water
sources; and 191,900 acre-feet, from under-
ground supplies. Details of the requirements for
each area of the basin are contained in Table
II-10B.

Municipal water requirements will continue
to be met in part from the existing Lake Hous-
ton and from ground-water supplies. Additional
municipal water supplies for Houston will re-
quire construction of Honea Reservoir on the
West Fork of the San Jacinto River in Mont-
gomery County and Cleveland Reservoir on the
East Fork of the San Jacinto River in San Ja-
cinto County. Honea Reservoir can also supply
Conroe, while Cleveland could obtain a supply
from Cleveland Reservoir. Water from the San
Jacinto River reservoirs could also be used to
meet municipal needs of Baytown and part of
the requirements of Texas City and Galveston.
Much of the 1980 industrial water requirements
of the Houston industrial complex and adjacent
areas will be met from the proposed Livingston
and Wallisville Reservoirs in the Trinity River
Basin.

Ground water will continue to supply part of
the water needs of communities in the San Ja-
cinto River Basin.

Other reservoir sites in this basin considered
for meeting future water requirements include
Lower Lake Creek and Humble Reservoirs on
West Fork.
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TABLE II-10A. SAN JACINTO RIVER BASIN

Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone A
Munieipal' . e o0 5o mpes o5 54 35 Dode8 55 5 Frdins SeRERRE.T% 0E 8 43 5242 S 1,890 0 1,890
INAUSETIAl < i wmmwnsms v smamn o a9 s 5% w0 o e R TN S N e w0 S 2,390 0 2,390
IPTIEAtION . cmdirrons smn ssmssvmsumn v sy soncmoms sopmed fon S pEsmmrsrEmmeE fn 58 58 50 sl 46,790 8,620 656,410
Total Zone A ... . .. . . .. .. 51,070 8,620 59,690
Zone B
Municipal = i e va senvamie oo walsie e S5 K s SSRGS e 1 o A 100,800 27,460 128,260
INAUSETIAL ... sooransne e s ssemsenios £ ped Somieminvs o sdbomsd b Soasmmarsii e b Bars o 4 96,340 59,290 155,630
IPTIgation 5 i scivimen au s o Sammn Sl s v 6 SRR et 4 91,230 23,990 116,220
Total Zone B . ... .. . .. e 288,370 110,740 399,110
Basin Totals
Municipal . .. e 102,690 27,460 130,150
Industrial . . . e 98,730 59,290 158,020
Irrigation ... .. ... ... e 138,020 32,610 170,630
Total San Jacinto Basin . ............. .. .. .. ... . ... ... ... 339,440 119,360 458,800
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TABLE II.10B. SAN JACINTO RIVER BASIN
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

1980
Place of Use -
ocr User i Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Cleveland .................... 1,400 0 1,400 Cleveland
Conroe .. ...... ........... ...... 3,800 0 3,800 Honea
Distributed .. ... ..... .. ... 16,800 12,800 2,000 Honea
2,000 Cleveland
Total Zone A .. ... ... ... . 22,000 12,800 9,200
Zone B
Houston . ..... .............. .... 782,000 161,100 74,900 Honea
61,100 Cleveland
115,900 Houston
369,000 Import from Livingston System in
Zones B and C, Trinity Basin
Distributed . ................. ..., 18,000 18,000 0
Total Zone B ........ .. ... ... 800,000 179,100 620,900
Total San Jacinte Basin .. .... 822,000 191,900 630,100

Requirements supplied by:

Summary for San Jacinto Basin

Ground Water . .. . .. . e 191,900

Surface Water .

Import from Trinity Basin .

Total surface water . ... .................

Total requirements . . ... .

............ 261,100

369,000
........................ 630,100
...................... 822,000
_
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TABLE II-10C.
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

SAN JACINTO RIVER BASIN

(Tables bearing this general title are discussed at the beginning of this chapter)

= ReserVoiSrs or Distribution .
eservoir Systems ie
y Imports Place Amount Hamaining
Name Yield Basin Use| Exports
Zone A
Honea .................... 94,200 Conroe ................ 3,800
Distributed ............ 2,000
Houston, ZoneB ........ 74,900
Total Honea............. 94,200 0 |livs o5 a0 v s e o 5y o5 e 80,700 0 18,600
Cleveland ................. 64,600 Cleveland .............. 1,400
Distributed ............ 2,000
Houston, Zone B ....... 61,100
Total Cleveland ......... 64,500 0 | 64,500 0 0
Houston ................... 188,000 Houston, Zone B ....... 116,900
Trinity-San Jacinto Coastal
Area (TR-SJ), Zone A:
Baytown ............ 50,000
Total Zone A, TR-SJ 50,000
San Jacinto-Brazos Coastal
Area (SJ-BR), Zone A:
Texas City .......... 11,100
Galveston ........... 11,000
Total Zone A, SJ-BR 22,100
Total Houston .......... 188,000 O | ia s mossse s mer smmmmns el 115,900 72,100 0
Total Zone A ......... 346,700 L L T 261,100 72,100 13,500
Zone B
No reservoirs in zone ...... 0 — — — —
Livingston System in
Trinity Basin . ............ —| 869,000 Houston .............. 869,000 — —_
Total Zone B .......... 0] 369,000 | ........................ 369,000 0 0
Total San Jacinto
Basin ............... 346,700 369,000 | ........................ 630,100 72,100 13,500
Summary for San Jacinto Basin
Used in San Jacinto BaSin .i.: oo vives sres s v sassnes o5 9vibe 08 08 S000m 36 s e s o8 93 S v ¥ 261,100
Exports to other basins or coastal areas:
Trinity-San Jacinto Coastal Area . ... .............. .. it i 50,000
San Jacinto-Brazos Coastal Area . ............... it it e 22,100
Total @XPOTES . . ...t ittt e e 72,100
Yield remaining for municipal and industrial uses after 1980 .............. ... ... ... 13,500
Total Field ... oottt e e e e e e e ettt e, 346,700
Import from Trinity Basin .. ... . ... i 369,000
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TABLE 11-10D. SAN JACINTO RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet

(Tables bearing this general title are discussed in the beginning of this chapter)

Lecation of Dam Capacity Yield Area Top
Name of Reservoir Stream Conservatio Flood Total (Acre-Feet | Cons. Pool
o Reference (Miles) County (Acre-Feet)| (Acre-Feet)| (Acre-Feet) | Per Year) (Acres)
Existing
Houston .................. San Jacinto River 4 N Sheldon Harris 158,200 0 158,200 188,000 12,500
Total Existing ..........| ... ... .. oo 158,200 0 158,200 188,000 12,500
Proposed
Honea .................... W. Fork San 6 WNW Conroe Montgomery 488,000 0 488,000 94,200 24,900
Jacinto River
Cleveland ................. E. Fork San 4 N Cleveland San Jacinto 337,000 0 337,000 64,500 15,400
Jacinto River
Total Propesed ..........| .......... ... ... oo o 825,000 0 825,000 158,700 40,300
Total San Jacinto
3 T 1 | A I ot R S S 983,200 0 983,200 346,700 52,800
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SAN JACINTO-BRAZOS COASTAL AREA

This flat portion of the Gulf Coastal Plain
geographical province has been divided into two
zones. (See Plate 11.) Rainfall on this area
averages about 44 inches annually, and annual
net evaporation rates average only 1l inches.
Annual runoff averages about 450 acre-feet per
square mile.

Present uses of water in this area for munici-
palities, industries, and irrigation are contained
in Table II-11A, and total 243,060 acre-feet. Of
this total, 175,910 acre-feet are supplied from
surface-water sources; and 67,150 acre-feet,
from underground supplies.

Projected 1980 municipal and industrial re-
quirements for this coastal area total 238,400
acre-feet, of which 199,000 acre-feet are expect-
ed to be supplied from surface-water sources;

and 39,400 acre-feet, from underground sup-
plies. Details of the location of the places of
use and sources of supply are listed in Tables
II-11A, II-11B, and II-11C. As no major reser-
voirs exist in this coastal area, and none are
proposed, pertinent information relative to the
reservoirs which will supply water to this area
is contained in the portions of this report
describing the basins in which those reservoirs
are located.

The projected water requirements of Texas
City may be met by water from the Brazos
River and from reservoirs in the San Jacinto
and Trinity River Basins. A small amount of
ground-water use in the Texas City area is
continued.

Galveston’s 1980 needs may be met by a con-
tinued and expanded use of- ground water and
by use of surface water from reservoirs in the
San Jacinto and Trinity River Basins.

TABLE II-11A. SAN JACINTO-BRAZOS COASTAL AREA
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

G d Surf
Zones and Uses V&II'Z]::r vl:,;ticre Total
Zone A
Municipal ................. 2 L PR W Te YSRGS B 5 SSRAEGE 5 e 20,340 0 20,340
Industrial ... . e e e 6,560 28,700 35,260
Irrigation ................... §pr aund 13,890 66,390 80,280
Total Zone A . . . .. ... 40,790 95,090 135,880
Zone B
Municipal ..... ... ... .... G G e R ATRGRANE bR TR 6 RN AR EF WE UM 16 1,880 2,520 4,400
INAUSErial .. .. coovirs o s sor smenomes st s monrmsmn s siens Sonss Soad She G wee 830 S S 5 970 2,600 3,670
Irrigation ..« vosoie i o v G R G B WSS § W VEROTRUEN W N S PR 23,510 104,400 127,910
Total Zone B .. ... .. . 26,360 109,520 135,880
Coastal Area Totals
Municipal . 22,220 2,520 24,740
Industrial . ... . .. 7,530 31,300 38,830
Irigation 37,400 170,790 208,190
Total San Jacinto-Brazos Coastal Area . ...... .. ... ... .. 67,150 204,610 271,760
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TABLE II-11B. SAN JACINTO-BRAZOS COASTAL AREA
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

1980
Pl fU ;
z:)ci‘e{;ser e Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Texas City ..................... 164,800 4,000 11,100 Import from Houston in Zone A,
San Jacinto Basin
27,400 Import from Brazos River Authority
(BRA) System in Zone H, Brazos
Basin
122,300 Import from Livingston System in
Zones B and C, Trinity Basin
La Marque ..................... 7,600 1,400 1,300 Import from BRA System
4,800 Import from Livingston System
Galveston ....................... 51,100 29,000 11,000 Import from Houston
11,100 Import from Livingston System
Total Zone A ................... 223,400 34,400 189,000
Zone B
Distributed ...................... 16,000 5,000 10,000 Import from BRA System
Total Zone B .................. 15,000 5,000 10,000
Total San Jacinto-Brazos
Coastal Area ... ............. 238,400 39,400 199,000

Summary for San Jacinto-Brazos Coastal Area

Requirements supplied by:
Ground Water . . .... ... .. ......
Imports from other basins:

Trinity Basin . ... ..
San Jacinto Basin . ... .. ..
Brazos Basin . ...

Totalimports .. .. ... .. ... ... .. . ... .. ....

Total requirements ... .. .

94

39,400
........... 138,200
.......... 22,100
¢ on weree o wm s O8y100)

199,000

238,400




TABLE II-11C. SAN JACINTO-BRAZOS COASTAL AREA

1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units: Acre-Feet Per Year
(Tables bearing this general title are discussed at the beginning of this chapter)
R Reservoérs or Distribution
eservoir Systems Im Yield
ports Amount Remaini
Name Yield Place Used e
Zone A
No reservoirs in zone...... 0 — e e —_ —
Livingston System in Trinity
Basin ..................... — 138,200 Texas City .............. 122,300
La Marque .............. 4,800
Galveston . ... ... ...... 11,100
Total Livingston System
import ................ 138,200 —
Houston in San Jacinto Basin — 22,100 Texas City .. ... ........ 11,100
Galveston . ... .......... 11,000
Total Houston import. . 22,100 —
Brazos River Authority
System in Brazos Basin . ... —— 28,700 Texas City .............. 217,400
La Marque .............. 1,300
Total BRA System
import .. ... ........... 28,700 _—
Total Zone A .. ... ...... . 0 189,000 | v i v wwrians s v v w5 o oo 189,000 0
Zone B
No reservoirs in zone....... 0 — — —_
Brazos River Authority
System in Brazos Basin . .. — 10,000 Distributed . ... .. ..... 10,000 —
Total Zone B ... ... . ... . 0 10,000 | ... .. ... ...l 10,000 0
Total San Jacinto-Brazos '
Coastal Area ... .. .. ... 0 199,000 | ....... .. ... ... ........ ... 199,000 0
Summary for San Jacinto-Brazos Coastal Area
Imports from other basins:
Trinity Basin . . . . e e .138,200
San Jacinto Basin . ... .. . .. ... ... .. 22,100
Brazos Basin 38,700
Total imports e

....199,000
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BRAZOS RIVER BASIN

The Brazos River rises on the High Plains
in eastern New Mexico and takes a southeaster-
ly course across Central Texas to empty into
the Gulf of Mexico near Freeport. It drains,
successively, portions of the Great Plains, Cen-
tral Texas, and Gulf Coastal Plain geographical
provinces. Principal streams in the portion of
the basin above Possum Kingdom Dam are the
Salt Fork, Double Mountain Fork, and Clear
Fork. Important tributaries below Possum
Kingdom Dam, in downstream order, are the
Bosque River; the Little River (including its
tributaries the Leon, Lampasas, and San Ga-
briel Rivers) ; Yegua Creek; and the Navasota
River.

Rainfall varies across the basin from an aver-
age of 18 inches annually on the High Plains
to about 32 inches near Waco to about 41 inches
near the Coast. Annual net evaporation rates
vary from an average of about 60 inches in the
upper basin, to about 31 inches at Possum King-
dom Dam, to about 15 inches near the mouth.

Runoff varies throughout the basin with
practically none occurring in the High Plains
to an average of about 75 acre-feet per square
mile above Possum Kingdom Dam to about 225
acre-feet per square mile in the reach of stream
from Whitney Dam to the mouth of the Nava-
sota River. It is in this reach of river below
Whitney Dam that much of the runoff in this
basin originates. The Brazos River Basin, di-
vided into 16 zones, is shown on Plate 12.

The chemical quality of water in the Brazos
River Basin varies through extreme ranges
from very high values for some mineralized
spring inflows in the upper basin to excellent
quality water for tributaries in the lower basin.
Good quality water can be obtained from many
tributaries in the upper basin and from all sig-
nificant tributaries in the lower basin. The
main-stream Brazos River water quality pro-
gressively improves from the upper reaches to
the mouth. For the 1959 water year, the
weighted average of dissolved solids was 5,020
ppm (parts per million) or for the Salt Fork
near Aspermont, 1,130 ppm, for the outflow
from Possum Kingdom Reservoir, and 323 ppm
at Richmond. Much of the water of this basin is
suitable for municipal, agricultural, and many
industrial uses.

The reconnaissance ground-water study for
this basin will be completed in September 1962.
More comprehensive studies have been com-
pleted for the following counties in the basin:

Hale, Haskell, Knox, Lamb, Leon, and Waller.

The principal aquifers of the basin are the
Ogallala formation, the alluvium (alluvial de-
posits along the Brazos River valley), the Sey-
mour formation, the Trinity sands, the Carrizo-
Wilcox sands, the Sparta sands, the Miocene
sands (Catahoula-Oakville-Lagarto), and the
Coastal sands (Goliad-Willis-Lissie-Beaumont).
The Miocene sands and Coastal sands are dis-
cussed here as a combined aquifer referred to
as the Miocene-Coastal sands because they are
lithologically similar and because wells draw
water from both aquifers in parts of the area.

With the exception of the Sparta sands, lo-
cations of the areas where the principal aquifers
yield fresh water are shown on Plate 25. The
Sparta sands yield fresh water in approximately
the lower half of the area shown for the Car-
rizo-Wilcox aquifer. Large quantities of ground
water are available in the basin from these prin-
cipal aquifers. Some additional quantities of
ground water, adequate for domestic and stock
and in some cases supplies for small towns, in-
dustries, and minor irrigation, are available
from minor aquifers that have limited areal
extent and small potential for development. The
Ogallala formation on the High Plains is the
most important aquifer, yielding more than 90
percent of the ground water pumped in the
basin. The alluvium and Seymour aquifers sup-
ply most of the remaining pumpage. Substan-
tial additional development of ground water is
possible in the Trinity, Carrizo-Wilcox, and Mio-
cene-Coastal aquifers. Small quantities of addi-
tional ground water may be available from al-
luvium along the Brazos River.

Data available indicate that the present rate
of pumpage from the Ogallala exceeds the rate
of recharge. This may also be true for the Sey-
mour. Reconnaissance ground-water studies
have not progressed to the point where reliable
estimates of the quantity of water available
from storage in these aquifers can be obtained.
However, where pumpage exceeds recharge, the
present rates of pumpage cannot be maintained
indefinitely.

The chemical quality of ground water in the
principal aquifers in the basin is such that the
water is generally suited for most purposes.

Uses of water by municipalities, industries,
and irrigation in 1959 are listed by zones in
Table 1I-12A. These uses total 4,354,660 acre-
feet, of which 4,062,860 acre-feet was obtained
from underground supplies; and 291,800 acre-
feet, from surface-water facilities.

The projected 1980 industrial and municipal
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water requirements for this basin total 912,900
acre-feet, of which 100,800 acre-feet is indicated
to be supplied from ground water; and 812,100
acre-feet, from surface-water sources. The lo-
cation of the water requirements and possible
means of meeting these water requirements are
contained in Tables II-12A and II-12B.

In indicating means of meeting the 1980 wa-
ter requirements of the basin, the use of the
small output of the experimental, sea-water
conversion plant at Freeport was not included.

Twenty-nine reservoirs are contemplated to
serve the 1980 water needs in the Brazos River
Basin. These include 16 existing reservoirs, 4
reservoirs now under construction, and 9 pro-
posed new reservoirs. Water supplies for Plain-
view, Levelland, Lubbock, and Slaton, in the
upper part of the basin, will be met in part from
Sanford Reservoir on the Canadian River, while
Sweetwater will continue to obtain part of its
supply from Oak Creek Reservoir in the Colo-
rado River Basin.

Ground water will continue to serve part of
the 1980 water requirements of the basin.

The proposed White River Reservoir in Cros-
by County will serve Crosbyton, Ralls, Spur,
and Post. Cities comprising the North Central
Texas Municipal Water Authority could supply
their water needs from the proposed Millers
Creek Reservoir in Baylor County.

Sweetwater would obtain part of its supply
from the existing Lake Sweetwater in the
Brazos Basin and from Oak Creek Reservoir in
the Colorado River Basin. Additional supplies
for Sweetwater can be obtained from the pro-
posed Seymour No. 2 Reservoir on the Double
Mountain Fork of the Brazos River in Haskell
and Stonewall Counties. The amount of water
used by Sweetwater from the Double Mountain
Fork and Colorado River Basin will be depend-
ent upon a blending of these waters to obtain
the most desirable combination of dissolved
minerals. This may require some additional ex-
change of Colorado River and Double Mountain
Fork water.

Abilene’s 1980 needs can be supplied from the
existing Fort Phantom Hill, Abilene, and Kirby
Reservoirs; from diversions from the Clear
Fork into Fort Phantom Hill Reservoir; and
from the under-construction Hubbard Creek
Reservoir in Stephens County. This reservoir
will also provide for Anson, Albany, and Breck-
enridge. Breckenridge can obtain part of its
supply from the existing Lake Daniel.

Graham will continue to be served from the
existing Salt Creek Reservoir.
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Mineral Wells will obtain part of its needs
from the existing Lake Mineral Wells. The pro-
posed Keechi Reservoir in Palo Pinto County
can provide additional water needed by Mineral
Wells.

Waco will be supplied primarily by the en-
larged Waco Reservoir. The new Waco Dam,
now under construction, is located immediately
downstream from the existing Waco Dam. A
part of the new Waco Reservoir will be the ex-
isting smaller Lake Waco. The project is re-
ferred to herein as Waco Enlargement. As the
projected 1980 municipal and industrial require-
ments exceed the yield of this reservoir, addi-
tional water will be needed. This water may be
obtained from the existing Possum Kingdom-
Whitney Reservoir System.

Proctor Reservoir on the upper Leon River
is now under construction in Comanche County.
This reservoir will provide both conservation
and flood-control storage. When Proctor Reser-
voir is completed, a portion of the flood-control
storage in the existing Belton Reservoir will be
converted to conservation storage. This two-
reservoir system can provide for Stephenville,
Cameron, Killeen, Fort Hood, Temple, and Bel-
ton, and also serve a part of the requirements
of the Freeport area. The existing Lake Leon
will continue to supply part of the needs of the
upper Leon River watershed.

Georgetown and Taylor can obtain their sup-
plies from the proposed North San Gabriel Res-
ervoir near Georgetown. This reservoir can also
supply that part of the Rockdale requirement
not served from the existing Alcoa Reservoir.

The existing Lake Creek Reservoir will sup-
ply the Texas Power and Light Company plant
while Smithers Reservoir will supply the Hous-
ton Lighting and Power Company installation.
The under-construction Bistone Reservoir on
the upper Navasota River will supply Mexia.

Bryan and cities in that vicinity can be sup-
plied from the proposed Millican Reservoir on
the Navasota River.

Supplying the projected municipal and indus-
trial water requirements of the basin from
Bryan to Freeport will require a system opera-
tion of the existing Possum Kingdom and Whit-
ney Reservoirs, coordinated with releases from
the existing Belton Reservoir and the proposed
Millican, Stillhouse Hollow, Somerville, and Al-
lens Creek Reservoirs. The proposed Stillhouse
Hollow Reservoir site is located on the Lam-
pasas River in Bell County. Somerville Reser-
voir is planned for Yegua Creek at Somerville
and would also supply water requirements to



cities in that area. The proposed Allens Creek
Reservoir, an off-channel reservoir to be located
in Austin County, would divert uncontrolled
flood waters from the Brazos River. The sys-
tem operation of these reservoirs would also
provide for a portion of the supply of the Texas
City area, which is presently supplied from the
Brazos River.

Further detailed analysis of a system opera-
tion coordinating releases from Possum King-
dom and Whitney Dams with releases from res-
ervoirs on the lower tributaries to determine
the best method of obtaining the optimum qual-
ity of water along the lower reach of the Brazos
River will be necessary.

Other reservoirs considered in planning for
possible development in this basin are South
Bend Reservoir above Possum Kingdom Dam;
Turkey Creek, Inspiration Point, High Tower,
De Cordova Bend, and Bee Mountain Reser-
voirs, between the existing Possum Kingdom
Dam and Whitney Reservoir; and Aquilla,

South San Gabriel, Laneport, and Wayland
Crossing Reservoirs on tributary streams.

The five reservoirs between Possum Kingdom
Dam and Whitney Reservoir have been inves-
tigated for the purpose of hydroelectric power
generation. Investigations of these reservoirs,
at present, include consideration for initial con-
struction and use for the purpose of hydroelec-
tri power generation, with possible future con-
version of the power storage to water-supply
storage as water requirements increase. One
or more of these five dams may be constructed
prior to 1980.

The North San Gabriel Reservoir is being
studied by the Corps of Engineers in conjunc-
tion with their authorized Laneport Reservoir
further downstream on the San Gabriel River.
Both reservoirs, as proposed, include conserva-
tion and flood-control storage. The phasing of
construction of the North San Gabriel and
Laneport Reservoirs will require further consid-
eration.
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TABLE I1I-12A, BRAZOS RIVER BASIN
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
\
Zone A
MUuniCipal s s ru s 78 Frammsasness whome sssssisiirortatsmed Bt el TR 5,660 0 5,660
Industrial o soveaios us we saemn yn R s PETRVESTT O R 55 T8 A S e 530 0 530
B g T+ 8.2 T« Y P 1,655,000 0 1,655,000
Total Zone A . ... .. ... e 1,661,190 0 1,661,190
Zone B
Municipal ............ R ———— IR, N—" 1,070 70 1,140
Industrial .......... .. N S S [ e eomii WO ST PP P 0 0 0
ITTIgAtion  :uicdvmrsnivi s stmpsnieniin i) wiey Save SRrgas s memss v v . fal 201,500 0 201,500
Total Zone B ... ... R A o 202,570 70 202,640
Zone C
Municipal .. ... e e e 27,410 0 27,410
INAustrial . o cunien im o o vrmien ca is v s wiees B ARSI T 68§ S V. 20 6,330 0 6,330
Irrigation . ... ... e e 1,864,000 0 1,864,000
Total Zone C ... . ... .. . . . e 1,897,740 0 1,897,740
Zone D
Municipal . . .5 cides s of Sogie s 58 65 55 TR EAG TV ATTEAGAEE ENET 1 0 £ 800 10 810
Industrial .. ... 0 0 0
IPGIZAtiON, . . .5 Sicclusdnmt G B bed 85 Sl v B sommesmms e me i Ed o 3 9,660 0 9.660
Total Zone D . ... ... . . e 10,460 10 10,470
Zone E
Municipal s o cisarsa s s pe e e @ B R A R I 4 e 9 1,150 220 1,370
Industrial .. ... e srn samnyesd tom sist g 110 0 110
Irrigation: . s wcaiam s o v wpm e i Foves 5 £ B B GIERIGSEATE 855 16 65 8 B 6 68,920 0 68,920
Total Zone E . .. PP 70,180 220 70,400
Zone F
Municipal .. .. . - e : s R I 5 NE i 430 16,090 16,520
Industrial .. .. . e e 1,270 950 2,220
IPTIZation: rus vy sa wowansn o o0 6 S aip siowie v §05E Fi 0T SRR SRR B e 5,980 2,080 8,060
Total Zone F . usropaan s sion 55 iy 43 ve w5 e 535 53 0 D Eem ey i 7,680 19,120 26,800
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TABLE II-12A. BRAZOS RIVER BASIN (Cont’d)

Water Uses During 1959
Units: Acre-Feet Per Year

(Tables hearing this general title are discussed at the beginning of this chapter)

Ground Surface )
Zones and Uses Water Water Total
Zone G
MUnicipal : icouas i Gemes i condenE U BT e S e 09 IR BE 40 o8 vaEE 630 4,070 4,700
Industrial .. ... 0 1,830 1,830
DITIgation & cossawanmes me evEees Tom B8 SEEEEES T SEEENEEE IR 55 1 R 4,900 940 5,840
Total Zone G ...ttt ittt it e, 5,530 6,840 12,370
Zone H
Municipal . ... e 780 4,020 4,800
Industrial .. ... e e 30 20 50
ITrigation: ...cee v soacnvoesmess mp BEdiin ne 5 1o ShES e e FadRE i emes 7 45 2 170 -+ 8,110 8,280
Total Zone H . ... ... . it et 980 12,150 13,130
Zone I
Municipal . .. e e 2,640 0 2,640
Industrial .. .....ssscees By oy prsiee e o500 S L P BRSSO e 0 0 0
Irrigation . ......... ... S R 2,620 2,200 4,820
Total Zone I . ...... ... .. . e e .. 5,260 2,200 7,460
Zone J
Municipal . ... e 3,430 0 3,430
Industrial iws o us eewases e R FAS T R W R LT a e b 100 0 100
IFigation ... ... ... . e 2,790 4.530 7.320
Total Zone J . ... ... e 6,320 4,530 10,850
Zone K
Municipal ; i ves 0 o i o et G5 BRI S 68 Pe B CPETE S 5 08 § e SEEEE 1,700 5,300 7,000
Industrial . . .. e e 50 290 340
Irrigation' . cosvesss o vos cimsss 5 SOIT0E FRWEY 18 LVRPTER T 08 B R 5,560 3,830 9,390
Total Zone K .. ... .. . . . 7,310 9,420 16,730
Zone L
Municipal . ... e 4,100 5,210 9,310
TNAUSEEIA]. o ivsmissme o s s o S (s 605 @9 00N Rk SPRERIEE S PR A 20 30 50
IETIGALION .voimiomsso a0 s womiimmms bin scespons ooef0d B4 55 FARNE GHEH 3 SRTHIGNEN 6 550 5,480 6,030
Total Zone L ...... ... .. .. ... . 4,670 10,720 15,390
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TABLE II-12A. BRAZOS RIVER BASIN (Cont’d)

Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

G d Surf
Zones and Uses V:":::r ;}a::;e Total
Zone M
MBDNICIPAL .o o5 somatnme s o 5 sn UET o ¥ 95 RIRRH Fon e eaas veay 09 S 0 o 7,970 15,320 23,290
INAMBLTIA), « v wososamm Gamsmmin e S oA T e e RA s 2,000 7,640 9,640
IETIZ Ao % 5 0 ol .o e 5 5L 08 f oot B [o 5 Fr e 7 et s & il Tote < BEATR, W 1 87,260 29,820 117,080
FLOtA] Zome M. & ...t ven et e s ss ste the o s e asene 5o s ot oeisle siiei 97,230 52,680 149,910
Zone N
MURECIPAL .« .. ottt et e e e 1,120 0 1,120
Industrial .: sisucmms svee susenies s sy vao s K ESTE T S HERER K FE 0 0 0
IXFigation e r et S oy Tl R, B e W sty o e e 610 210 820
ROtA) Zomne Nihs 5o v ool e e s o o wedse 58 a0 anins oo ot ahinessa oo 1,730 210 1,940
Zone O
Munieipal s o vo s mivsmas ©3 v Soveie Ve S8 5 S8 £ ORISR T 8 o ¢ 640 620 1,160
) 0700 V723 g 11 (P N VN = SO0 SRR o g 0 OSSR = | 0 0 0
Irrigation .. iz suhiinss o v 06 CURSFEEIEYE O G5 U5 65 T RREI R R R o 2,880 1,640 4,420
Total Zone O o' vnvnmin o er v domivn 09 £ B FEEeEiFes yeide sty 3,620 2,060 5,680
Zone P
Municipaly e o s el Sdad Al b o, Sl St ks ot fediats. oori 6,480 4,260 9,740
INdUStrial sxss i is saanwarees s By ss o8 T e es SV RGeS R 9,290 86,600 95,890
ITTIRTION bt o 520 el vrse B [ o b e T s S o e e S 65,720 66,720 121,440
Total Zone P ... .. ... e e i 80,490 146,680 227,070
Basin Totals
Municipal .... ... ... 65,010 65,090 120,100
Industrial ... ... ... e 19,730 97,260 116,990
Irrigation . ... ... .. . e 3,978,120 114,460 4,092,680
Total Brazos Basin ................................ccoou..o..o.| 4,062,860 266,810 4,329,670
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TABLE II-12B. BRAZOS RIVER BASIN

Municipal and Industrial Water Requirements and Sources of Supply for 1980
Acre-Feet Per Year

Units:

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

N B et [ [ e B
Zone A
Plainview . ............. RERTRRRPR 7,200 3,400 3,800 Import from Sanford in Zone B,
Canadian Basin

Distributed ................. .... 9,800 9,800 0

Total Zone A .. ... ............ 17,000 13,200 3,800
Zone B
Crosbyton ................ .....]| 600 0 600 White River
Ralls .. ........... ... ........ 500 0 500 White River
Spur ... 400 0 400 White River
Distributed .......... ... ... .. .. 7,400 7,400 0

Total Zone B ... ... ........ ... 8,900 7, 400 1,500
Zone C
Levelland .... . ...... ... . ........ 3,500 600 2,900 Import from Sanford
Littlefield ....... ............ .. .. 2,500 2,500 0
Lubbock .. ... ... ... ... ... ... ... 51,000 12,800 38,200 Import from Sanford
Slaton ....... ... . ... ... ... 2,300 700 1,600 Import from Sanford
Distributed ........... ... ... . .... 2,700 1,900 800 Import from Sanford

Total Zone C . ................. 62,000 18,500 43,500
Zone D
Post ... ... ... 1,300 0 1,300 White River
Distributed .................... .. 10,700 8,700 2,000 Seymour No. 2

Total Zone D .. .. ... ... .. ... .. 12,000 8,700 3,300
Zone E
Munday ......... ... .. ... . ..... 700 0 700 Millers Creek
Seymour ........................ 1,100 0 1,100 Millers Creek
Distributed ... ... ... ... ... ... 1,900 900 1,000 Millers Creek

Total Zone E . .. ... ... .. .. .. .. 3,700 900 2,800
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TABLE II-12B. BRAZOS RIVER BASIN (Cont’d)
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

1980
Pl f U :
aacre [(J)SH se Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone F
Abilene ............ ............ 33,000 0 21,000 Fort Phantom Hill System
12,000 Hubbard Creek
Sweetwater ..................... 25,000 0 5,000 Import from Oak Creek in Zone C,
Colorado Basin
2,500 Sweetwater
17,500 Seymour No. 2
Distributed ...................... 2,000 1,000 1,000 Hubbard Creek
Total Zone F . ................. 60,000 1,000 59,000
Zone G
Albany ....... ... 700 0 700 Hubbard Creek
Anson ............. ... 700 0 700 Hubbard Creek
Breckenridge ................... 1,700 0 1,000 Daniel
700 Hubbard Creek
CiSCO .. i 2,400 0 2,400 Cisco
Haskell ......................... 1,100 0 1,100 Millers Creek
Stamford ....................... 1,500 0 1,500 Stamford
Distributed ................... ... 4,300 1,300 500 Cisco
500 Stamford
2,000 Seymour No. 2
Total Zone G . ................. 12,400 1,300 11,100
Zone H
Graham ......................... 2,100 0 2,100 Salt Creek
Mineral Wells ................... 4,400 0 1,000 Mineral Wells
3,400 Keechi
Distributed . ................. ... . 5,500 1,000 1,100 Salt Creek
3,400 Keechi
Total Zone H .................. 12,000 1,000 11,000
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TABLE I1.12B. BRAZOS RIVER BASIN (Cont'd)
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

Plaoc: {J’getrjse Relqgusi?'e' Ground Surface Surface Reservoirs
ments Water Water and Remarks

Zone 1
MceGregor . ..ccww: vs cwvmnms v v 3,600 3,600 0
Stephenville . . .......... . ........ 2,900 0 2,900 Belton System
Distributed .. ... ... ....... . ... ... 3,600 1,600 2,000 Belton System

Total Zone)'T « e v wmaicien s v 9 10,000 5,100 4,900
Zone J
Cleburne ..... 4,100 4,100 0
Hillsboro = s sssmws s s 4 55 2,200 2,200 0
Distributed .....................| 3,600 3,600 0

Total Zone J . ................. 9,800 9,800 0
Zone K
Distributed . i o o was 5 o o 9,800 1,200 1,900 Leon

6,700 Belton System

Total Zone K ............. ... 9,800 1,200 8,600
Zone L
Belton . ........ ... ... .. ci.iie.-. 4,400 1,400 3,000 Belton System
Cameron . ................c... ... 1,300 0 1,300 Belton System
Georgetown ..................... 2,000 0 2,000 North San Gabriel
Killeen ' s :s en s o s o svirm o s a0 5,300 0 5,300 Belton System
Fort Hood .. ................. 12,000 0 12,000 Belton System
Lampasas ....................... 1,600 1,600 0
Taylor 2,800 0 2,800 North San Gabriel
Temple . ......cccuiiuiieenaennaid 10,800 0 10,800 Belton System
Distributed .. ... .. ... .. ... ... 2,700 2,700 0

Total Zone L . ........... _....| 42,800 5,600 37,200
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TABLE 11I-12B. BRAZOS RIVER BASIN (Cont'd)
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

1980
Plz:)creﬁgeyse Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone M
Marlin ..........ccoiiiiiiiiinn, 2,000 0 2,000 Brazos River Authority (BRA)
System
Waco .............. ... ..., 96,000 0 62,000 Waco
34,000 BRA System
Texas Power & Light Co. ...... .. 10,000 0 10,000 Lake Creek (off channel) with
selected diversions from Brazos
River
Distributed ...................... 2,000 2,000 0
TotalZone M ... ............. 110,000 2,000 108,000
Zone N
Rockdale ................ivveennn 19,400 1,400 13,000 North San Gabriel
5,000 Alcoa (off channel) with selected
diversions from Little River
Distributed ...................... 7,600 1,500 6,000 Somerville
Total Zone N . ................. 26,900 2,900 24,000
Zone O
Bryan ............. ... 18,000 4,000 14,000 Millican
Mexia ciien e w3 camauns s o ieas 1,400 0 1,400 Bistone
Distributed. ...................... 1,600 1,600 0
Total Zone O ......... ......... 21,000 5,600 15,400
Zone P
Brenham . ....................... 1,500 1,600 0
Freeport ........................ 400,000 2,000 82,800 BRA System
19,900 Belton System
31,900 Stillhouse Hollow
29,100 Somerville
165,000 Millican
69,300 Allens Creek (off channel) with

selected diversions from Brazos
River from existing facilities
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TABLE II-12B. BRAZOS RIVER BASIN (Cont’d)
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

Pkgi-e {}ﬁeyse Relgfi(’)'e‘ Ground Surface Surface Reservoirs
ments Water Water and Remarks
Navasota 1,100 0 1,100 Millican
Rosenberg . ..... ...... ... ....... 4,000 4,000 0
West Columbia .......... ........ 1,200 1,200 0
Houston Lighting & Power Co. . ... 8,000 0 8,000 Smithers
Distributed ... .. ... ... ... ..., .. 78,800 6,800 72,000 Millican
Total Zone P . ... .. ... ... .. ... 494,600 15,500 479,100
Total Brazos Basin ... ....... 912,900 99,700 813,200

Requirements supplied by:

Ground Water

Surface Water

Imports from other basins:

Canadian Basin
Colorado Basin

Total imports

Total surface water ................ ........... . ...

Total requirements ... ... ... ... . e

Summary for Brazos Basin

99,700
760,900
47,300
5,000
52,300
813,200
912,900




TABLE 1I-12C.

BRAZOS RIVER BASIN

1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reservoirs or Distribution
Reservoir Systems Imports Amount Yield
Place Remaining
Name Yield Basin Use |Exports
Zone A
No reservoirs in zone ... .. 0 — e — -— —
Sanford in Canadian Basin — 38,800 Plainview ............. 8,800 — —
Total Zone A ... ..... 0 3800 | ... 3,800 0 0
Zone B
White River . ... ......... 4,000 Crosbyton ............. 600
Ralls ................ 500
Spur ........... e 400
Post, Zone D .......... 1 1,300
Total White River . .... 4,000 | 0 | e 2,800 1,200
Total Zone B ... . .. 4,000 0 | ... .. 2,800 0 1,200
Zone C
No reservoirs in zone . ... 0 — e e — —_ —_
Sanford in Canadian Basin — 48,500 Levelland ............. 2,900
Lubbock ........... ... 38,200
Slaton ................ 1,600
Distributed ........... 800
Total Sanford Import 48,500 —_ —_—
Total Zone C ........ 0 43,500 | ... 43,500 0 0
Zone D
Seymour No. 2 .......... 33,000 Distributed ............ 2,000
Sweetwater, Zone F .. .. 17,500
Distributed, Zone G . ... 2,000
Total Seymour No. 2. . .. 88,000 | 0 | ...l 21,500 11,500
Total Zone D ........ 33,000 | 0 | ... 21,500 11,500
Zone E
Millers Creek ............ 6,000 Munday ............... 700
Seymour .............. 1,100
Distributed ............ 1,000
Haskell, Zone G ....... 1,100
Total Millers Creek. . ... 6000 1] 0 Il i e 3,900 2,100
Total Zone E . ... .... 6,000 | 0 | L. 3,900 2,100
Zone F
Sweetwater .............. 2,500 Sweetwater ........... 2,500 ] 0
Oak Creek in Colorado
Basin ....... ... ......... — 5,000 Sweetwater ........... 5,000 _ —_
Abilene System Abilene ............... 21,000 0 0
Fort Phantom Hill .
Abilene ............ 21,000
Kirby .. ... ... ...
Total Zone F......... 23,500 5,000 | o i ror mmenceiond B0 GF 08 SRR 28,500 0 0
Zone G
Stamford 2,000 Stamford ........ .. ... 1,500
Distributed ........ ... 500
Total Stamford ........ 2,000 0 [ - o s o s e v s e e 2,000 0 0
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TABLE II-12C.

BRAZOS RIVER BASIN (Cont’d)

1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

. Reservoisrs o Distribution Vield
eservoir Systems Imports Amount ie_ .
= Place - Remaining
Name Yield Basin Use| Exports
CISCO i vi i s wmovmivsass v ole 2,900 Cisco ................. 2,400
Distributed .......... .. 500
Total Cisco ........... 2,900 0 [leremasmcmmmmsn e o e 2,900 0 0
Hubbard Creek ........... 30,400 Abilene, Zone F ... ... 12,000
Albany ............... 700
Anson ................ 700
Breckenridge . ......... 700
Distributed, Zone F .... 1,000
Total Hubbard Creek ... 30,400 0 Yoo oy swneg s i i 15,100 0 15,300
Daniel .................. 1,000 Breckenridge . ......... 1,000 0 0
Total Zone G ......... 36,300 0 . i - o o 9% moes 21,000 0 15,300
Zone H
Salt Creek ............... 7,000 Graham ............. . 2,100
Distributed .. ... ....... 1,100
Total Salt Creek ...... 7,000 0 3,200 0 3,800
Keechi ............... ... 6,800 Mineral Wells ....... .. 3,400
Distributed ......... .. 3,400
Total Keechi .......... 6,800 0 6,800 0 0
Mineral Wells ........... 1,000 0 | Mineral Wells ...... . . 1,000 0 0
Brazos River Authority
(BRA) System
Possum Kingdom .. ... 332,000 Marlin, Zone M ........ 2,000
Whitney, ZoneJ ...... . Waco, Zone M ... ..... 34,000
Freeport, Zone P . ... .. 82,800
Stream delivery loss,
Zone P ... ... ....... 44,500
San Jacinto-Brazos Coastal
Area (SJ-BR), Zone A:
Texas City .......... 27,400
La Marque ... ...... 1,300
Stream delivery loss. . 23,300
Total Zone A, SJ-BR 52,000
San Jacinto-Brazos Coastal
Area (SJ-BR), Zone B:
Distributed .......... 10,000
Stream delivery loss .. 6,700
Total Zone B, SJ-BR 16,700
Total SJ-BR (68,700)
Total BRA System .. ... 352,000 0 i cosscmmmas B vk i S50 16%,300 68,700 | 100,000*
Total Zone H . ... .... 346,800 0 | . 174,300 68,700 103,800
Zone 1
Waco (Enlarged) ........ 62,000 Waco, Zone M 62,000 0 0
Total Zone I ......... 62,000 01 L wtin o e e B i lh 5 62,000 0 0
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TABLE II-12C.

BRAZOS RIVER BASIN (Cont’d)

1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reservoirs or Distribution o
Reservoir Systems Imports iace Amount Rem;fi]xging
Name Yield Basin Use |Exports
Zone J
Whitney (See Zone H) . ... - — || e smen pe v v @ e — e —
Zone K
ILeon ........ ... ... ..... 1,900 Distributed ........... 1,900 0 0
Belton System
Proctor . ... ... ...... Distributed ........... 6,700
Belton .............. } 123,000 Stephenville, Zone I ... 2,900
Distributed, Zone I .... 2,000
Cameron, Zone L ...... 1,300
Killeen, Zone L ........ 5,300
Fort Hood, Zone L..... 12,000
Temple, Zone L ....... 10,800
Belton, Zone L ........ 3,000
Freeport, Zone P ...... 19,900
Stream delivery loss,
Zone P .. ... ... ... .. 8,600
Total Belton System . . .. 128,000 72,400 50,6002
Total Zone K ........ 124,900 | 0 [ ... 74,300 50,600
Zone L
North San Gabriel ........ 19,800 Georgetown . .......... 2,000
Taylor .. ............ 2,800
Rockdale, Zone N 13,000
Total North San Gabriel 19,800 | | 17,800 0 2,000
Stillhouse Hollow ........ 60,600 Freeport, Zone P ...... 31,900
Stream delivery loss,
Zone'P . .............. 13,600
Total Stillhouse Hollow 60,500 Ol o e b v B ARG BN 5 45,500 0 15,000
Total Zone L ...... .. 80,300 (VI | S p— 63,300 0 17,000
Zone M
Lake Creek (off channel) . 10,0003 Texas Power & Light Co. 10,000 0 0
Total Zone M ........ 10,0003 O |1 & s svone sw o v somim b 10,000 0 0
Zone N
Alcoa (off channel) ... .. .. 5,0004 Rockdale e v 5,000 0 0
Somerville ....... . ....... 47,300+ Distributed, Zone N .. .. 6,000
Freeport, Zone P ...... 29,100
Stream delivery loss,
Zone P ... .. ......... 5,200
Total Somerville ....... 47,300 0 | o 40,300 0 7,000
Total Zone N ...... .. 52,300 0 45,300 0 7,000
Zone O
Bistone ... . ....... ... 1,600 Mexia 1,400 0 200
Millican ................. 292,000 0 Bryan ..... GaEe SaTe e 14,000
Freeport, Zone P ..., . . 165,000
Stream delivery loss,
Zone P 29,200
Distributed, Zone P . 72,000
Total Millican . ...... .. 292,000 0 280,200 0 11,800
Total Zone O . ... .. ... 293,600 0 281,600 0 12,000
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TABLE II-12C. BRAZOS RIVER BASIN (Cont’d)
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reservoirs or Distribution )
Reservoir Systems Imports - Amount ’Remlnding
Name Yield Basin Use |Exports |
Zone P
William Harris & Brazoria —6 — | — — —
Aliens Creek (off channel) 188,0003 Freeport . ... ...... ... 69,300
Stream delivery loss . .. 6,900
Total Allens Creek . ... 188,000 0 | . 76,200 0 111,800
Smithers .. ... . 8,0000 Houston Lighting and
Power Co. ...... 8,000 0 0
Total Zone P .... . . 196,000 0 84,200 0 111,800
Total Brazos Basin 1,268,700 52300 | ............ ... ...... 920,000 68,700 332,300

1 Yield remaining for municipal, industrial, and other uses.
2 Of this amount, 15,000 acre-feet from Belton Reservoir remain for present or future uses other than municipal and

industrial.

4 Selected diversions from Brazos River.
4 Selected diversions from Little River.

% Annual yield included with yield of BRA System.

¢ Selected diversions from Brazos River from existing facilities.

Used in Brazos Basin

Summary for Brazos Basin

Export to San Jacinto-Brazos Coastal Area . .

Yield remaining:

Municipal and industrial uses after 1980 ..
Other present or future uses

Total yield remaining
Total yield
Imports from other basins:

Canadian Basin ... ... .
Colorado Basin

Total imports

867,700
................... 68,700
... 217,300
© 115,000
...... 332,300
_____ 1,268,700
47,300
5,000
52,300
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TABLE II-12D.

BRAZOS RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet

(Tables bearing this general title are discussed in the beginning of this chapter)

Capacity

Location of Dam Yield Area Top
Name of Reservoir Stream Conservation Flood Total (Acre-Feet| Cons. Pool
Reference (Miles) County (Acre-Feet) | (Acre-Feet) | (Acre-Feet) | Per Year) (Acres)
Existing
Buffalo ................... Dbl. Mtn. Fk. 9 SE Lubbock Lubbock 5,360 0 5,360 - 225
Brazos River
Sweetwater ............... Bitter Creek 6 SE Sweetwater Nolan 11,900 0 11,900 2,600 630
Abilene ..................| Big Elm Creek 6 NW Tuscola Taylor 9,790 0 9,790 640
Kirby ............ ..., Cedar Creek 6 S Abilene Taylor 7,620 0 7,620 21,000 740
Fort Phantom Hill ........ Big Elm Creek 6 S Nugent Jones 74,310 0 74,310 4,250
Stamford ................. Paint Creek 12 SE Haskell Haskell 60,000 0 60,000 2,000 6,125
Cisco ...........ciiuuii.. Sandy Creek 3 N Cisco Eastland 31,250 0 31,250 2,900 1,050
Hubbard Creek! ........... Hubbard Creek 6 NW Brecken- Stephens 320,000 0 320,000 30,400 12,800
ridge
Daniel ................... Gonzales Creek 8 S Brecken- Stephens 11,000 0 11,000 1,000 980
ridge
Salt Creek ................ Salt Creek 2 NW Graham Young 52,500 0 52,5600 7,000 2,550
Possum Kingdom .......... Brazos River 11 SW Graford Palo Pinto 724,700 0 724,700 332,000 19,800
Mineral Wells ............. Rock Creek 15 WNW Weather- Parker 9,030 0 9,030 1,000 630
ford
Whitney .................. Brazos River 7 SW Whitney Hill-Bosque 387,000 1,630,500 2,017,500 (2) 15,800
Wacol .................... Bosque River 4 W Waco McLennan 179,000 553,300 732,300 62,000 7,260
Lake Creek ............... Manos Creek 4 WSW Riesel McLennan 8,400 0 8,400 10,000 550
(off channel)
Leon ..................... Leon River 8 S Ranger Eastland 27,290 0 27,290 1,900 1,590
Proctor? Leon River 9 NE Comanche Comanche 64,100 310,100 374,200 11,600 4,610
Belton .................... Leon River 4 NW Belton Bell 457,600 640,000 1,097,600 111,400 12,300
Alcoa .................... Sandy Creek 6 SW Rockdale Milam 10,500 0 10,500 5,000 700
(off channel)
Bistone! .................. Navasota River 7 SW Mexia Limestone 10,000 0 10,000 1,600 1,200




(=
[
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(Tables bearing this general title are discussed in the beginning of this chapter)

TABLE 11-12D. BRAZOS RIVER BASIN (Cont’d)
Data For Reservoirs Over 5,000 Acre-Feet

) Location of Dam Capacity Yield Area Top
Name of Reservoir Stream Conservation|  Flood Total (Acre-Feet| Cons. Pool
Reference (Miles) County (Acre-Feet) | (Acre-Feet) [(Acre-Feet) | Per Year) (Acres)
Smithers . ................, Dry Creek 10 SE Richmond Fort Bend 18,000 0 18,000 8,000 2,140
William Harris ...........]| Brazos River 7 NW Angleton Brazoria 12,000 0 12,000 (2) 1,660
(off channel)
Manor-Eagle Nest ........ | Trib. to Varners 5 N West Brazoria 18,000 0 18,000 = 4,300
Creek Columbia
Brazoria .................. Brazos River 1 NE Brazoria Brazoria 21,970 0 21,970 (2) 1,860
(off channel)
Total Existing .........0 ... .. .. ... . i e 2,531,320 3,133,900 5,665,220 614,300 103,390
Proposed
White River .............. White River 17 SE Crosbhyton Crosby 38,200 0 38,200 4,000 1,810
Seymour No. 2 ............ Dbl. Mtn. Fk. 16 NW Haskell Haskell 261,000 59,000 320,000 33,000 10,000
Brazos River
Millers Creek ............. Millers Creek 13 SW Seymour Baylor- 25,000 0 25,000 6,000 1,850
Throckmorton
Keechi Creek ............. Keechi Creek 8 S Mineral Wells Palo Pinto 47,100 0 47,100 6,800 2,350
Stillhouse Hollow .......... Lampasas River 4 SW Belton Bell 239,800 389,900 629,700 60,500 6,430
N. San Gabriel ............ N. San Gabriel R. 3 W Georgetown Williamson 133,700 87,900 221,600 19,800 3,240
Somerville ................ Yegua Creek 3 SW Somer- Burleson- 169,800 331,700 507,500 47,300 11,460
ville Washington
Millican .................. Navasota River 2 N Navasota Grimes-Brazos 2,400,000 770,000 3,170,000 292,000 85,000
Allens Creek .............. Allens Creek 10 SE Sealy Austin 575,000 0 575,000 188,000 14,400
(off channel)
Total Proposed .........0 ... ... .. ... i e 3,889,600 1,644,500 5,534,100 657,400 136,540
Total Brazas Basin ....| ... ... ..........| . ] 6,420,920 4,778,440 111,199,320 1,268,700 239,930

1 Under construction.

2 Annual yield included with yield of Possum Kingdom.
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BRAZOS-COLORADO COASTAL AREA

This coastal area is located between the
Brazos and Colorado Rivers and includes the
drainage area of the San Bernard River. This
portion of the Gulf Coastal Plain geographical
province has an average rainfall of about 41
inches per year and an average annual net
evaporation loss of about 14 inches per year.
Runoff averages about 350 acre-feet per square
mile annually in this area. The location and
boundaries of this area are shown on Plate 13.

The chemical quality of water in the San Ber-
nard River is indicated by periodic sampling to
be good; and the water is suitable for munici-
pal, agricultural, and many industrial uses.

The uses of water in this area in 1959 for
municipalities, industries, and irrigation are

shown in TableII-13 A to total 366,880 acre-feet.
Of this total, 135,190 acre-feet was obtained
from ground-water sources; and the remaining
150,990 acre-feet was supplied from surface-
water facilities.

Projected 1980 municipal and industrial wa-
ter requirements for this area total 86,800 acre-
feet. Of this total, 10,800 acre-feet is indicated
as being supplied from ground-water sources;
and 76,000 acre-feet, from surface-water
sources. Details of the location of these require-
ments and how they may be met are contained
in Tables II-13B and II-13C. As this coastal area
does not have any existing or proposed surface
reservoirs, information pertaining to reservoirs
which will supply the surface water to this area
is contained in the portions of this report de-
scribing the river basin in which those reser-
voirs are located.

TABLE 1I-13A. BRAZOS-COLORADO COASTAL AREA
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total

Zone A
Municipal i s v s ge m wvirin e w98 S SN LE VB SRR S SR 1,080 0 1.080
Industrial ... ... e e e iaaea 4,010 2,990 7,000
Irrigation s e = smpmams i oo 20 e i T @ & wRET B G DA SRTOSRGG I B A 6 130,100 148,000 278,100
Total Zone A .. ... ... . . 135,190 150,990 286,180
Total Brazos-Colorado Coastal Area ............................. 286,180

135,190 150,990
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TABLE 1I-13B. BRAZOS-COLORADO COASTAL AREA
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

1980
Pl%ﬁeﬁ’sfegse Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Brazoria ........................ 800 800 0
Bay City ........................ 76,000 0 76,000 Import from Lower Colorado River
Authority System in Zone J,
Colorado Basin
Distributed ................. ... .. 10,000 10,000 0
Total Zone A 86,800 10,800 76,000
Total Brazos-Colorado
Coastal Area ................ 86,800 10,800 76,000

Requirements supplied by:

Ground Water . .............
Import from Colorado Basin

Total requirements
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Summary for Brazos-Colorado Coastal Area

10,800
76,000

86,800




TABLE I1-13C. BRAZOS-COLORADO COASTAL AREA
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

Acre-Feet Per Year

(Tables bearing this gencral title are discussed at the beginning of this chapter)

- Reservoisrs or Distribution S
eservoir Systems Im iel
ports Amount ini
Name Yield Place Used Remaiing
Zone A
No reservoirs in zone ... ... 0 — — —
Lower Colorado River
Authority System in
Colorado Basin ...... ... ... — 76,000 Bay City ................. 76,000 —
Total Zone A . ... ... . .. 0 76,000 | ... ... ... 76,000 0
Total Brazos-Colorade
Coastal Area ... ... .. .. 0 76,000 | ... ... ... ... 76,000 0
Summary for Brazos-Colorado Coastal Area
Import from Colorado Basin . . .. 76,000
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COLORADO RIVER BASIN

The Colorado River Basin, as shown on Plate
14, has been divided into 12 zones. This basin
extends from the headwaters area in south-
eastern New Mexico, across the South High
Plains, through Central Texas, to the Gulf of
Mexico. The basin drains, in downstream order,
portions of the Great Plains, Central Texas, and
Gulf Coastal Plain geographical provinces.

Rainfall on this basin varies from an average
of 16 inches on the High Plains portion, to about
31 inches at Mansfield Dam, to about 39 inches
annually on the lower reach near the Coast.
In contrast to this rainfall, the average net
evaporation rates vary from about 65 inches
annually in the upper reach, to about 37 inches
at Mansfield Dam, to about 22 inches at Co-
lumbus.

Runoff rates in the semi-arid upper portion
of the basin vary from practically nothing on
the High Plains, to about 75 acre-feet per
square mile annually in the drainage above
Buchanan Dam, to about 250 acre-feet per
square mile in the reach of stream from Austin
to the mouth.

The chemical quality of surface water in the
Colorado River varies through extreme ranges,
with more than 4,000 ppm (parts per million)
total dissolved solids occurring above Colorado
City, to an average of less than 500 ppm at San
Saba, to an average of less than 250 ppm below
the 6 Highland Lakes. For the 1959 water year,
the weighted average of dissolved solids was
4,990 ppm for the Colorado River at Ira (State
Highway 350 crossing, Scurry County); 249
ppm at Austin; and 231 ppm at Wharton. The
water of the upper basin, most tributaries, and
the basin below Buchanan Dam is chemically
suitable for municipal, industrial, and agricul-
tural uses. The water in parts of the middle
reach of the Colorado River contains undesir-
able chloride concentrations.

In September 1962, the reconnaissance
ground-water study for this basin will be com-
pleted. Somewhat more detailed studies have
been completed for the following counties in
the basin: Crane, Edwards, Hays, McCulloch,
Real, and Winkler.

The principal aquifers of the basin are the
Ogallala formation, Triassic sands which in-
clude the Santa Rosa sandstone, the Edwards-
Trinity (Edwards limestone and Trinity sands),
the Carrizo-Wilcox sands, the Miocene sands
(Catahoula-Oakville-Lagarto), and the Coastal
sands (Goliad-Willis-Lissie-Beaumont). The

Miocene sands and Coastal sands are discussed
here as a combined aquifer referred to as the
Miocene-Coastal sands because they are similar
lithologically and because wells draw water
from both aquifers in parts of the area.

Locations in the basin where the principal
aquifers yield fresh water are shown on Plate
25. The Triassic aquifer, considered to be sig-
nificant within the river basin, is located in
parts of the Mitchell, Nolan, and Scurry Coun-
ties.

Large quantities of ground water are avail-
able from the principal aquifers in the basin.
Smaller quantities, available from several minor
aquifers, are adequate for supplying small
towns, minor irrigation, domestic and stock
uses; and all are important to the areas they
serve. Some of the minor aquifers in the basin
are the Edwards limestone (fault zone), the
Hickory sandstone in the central part of the
basin ; alluvial deposits of local extent through-
out the basin; and the Mt. Selman and Sparta
sands in the lower portion of the basin.

The chemical quality of ground water in the
principal aquifers is such that the water is
generally acceptable for municipal, most indus-
trial, and irrigation purposes.

Data available indicate that the present rate
of pumpage from the Ogallala exceeds the rate
of recharge. Reconnaissance studies have not
progressed to the point where reliable estimates
of the quantity of water available from storage
in the aquifer within the Colorado River Basin
can be obtained. However, where pumpage ex-
ceeds recharge, the present rate of pumpage
cannot be maintained indefinitely.

Present uses of water in each of these zones
during 1959 for municipalities, industries, and
irrigation is shown in Table II-14A to total
1,065,340 acre-feet. Of this total, 859,130 acre-
feet was obtained from underground sources;
and the remaining 206,210 acre-feet, from sur-
face-water supplies.

The projected 1980 municipal and industrial
water requirements for this basin total 378,300
acre-feet. As shown in Tables II-14B and I1-14C,
this total requirement may be supplied by using
66,100 acre-feet of ground water and 311,300
acre-feet of surface water.

Fifteen existing reservoirs will continue to
supply a large part of the 1980 water require-
ments of the Colorado River Basin. The pro-
posed Sanford Reservoir on the Canadian River
will supply Brownfield and Lamesa in the Col-
orado River headwater area. One reservoir is
under construction, and four additional reser-
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voirs are proposed in this basin. Ground water
will continue to serve some of the requirements
of the basin.

The Colorado River Municipal Water District
cities of Odessa, Snyder, and Big Spring will be
served by the existing Lake J. B. Thomas and
the proposed Robert Lee Reservoir on the Col-
orado River in Coke County. Robert Lee Reser-
voir can also supply part of the requirements
of Midland and Ballinger.

Colorado City and surrounding area indust-
rial uses will be supplied by the existing Lake
Colorado City and Champion Creek Reservoir.

San Angelo will be served from a system of
three reservoirs which include the existing San
Angelo and Nasworthy Reservoirs and the un-
der-construction Twin Buttes Reservoir,

Coleman will continue to obtain part of its
water supply from the existing Hords Creek
Reservoir. The proposed Jim Ned Creek Reser-
voir in Coleman County is proposed to meet
the projected 1980 water requirements.

Brownwood will continue to be supplied from
the existing Brownwood Reservoir. A reservoir
is proposed on Brady Creek in McCulloch Coun-
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ty to serve the needs of Brady.

The Lower Colorado River Authority System
of six existing reservoirs, i.e., Buchanan, Inks,
Granite Shoals, Marble Falls, Travis, and Aus-
tin, plus Town Lake at Austin, can supply Aus-
tin, Marble Falls, and Burnet. The operation of
these reservoirs, coordinated with the proposed
Columbus Bend Reservoir near Columbus, can
supply the municipal and industrial needs of
Columbus, Eagle Lake, Wharton, El Campo,
Palacios, Bay City, and adjacent coastal areas.

Ground water will continue to serve a por-
tion of the water requirements of the basin.

Detailed information concerning the location
and pertinent features of the proposed reser-
voirs, together with data for existing and un-
der-construction reservoirs, is contained in
Table 1I-14D.

Other reservoirs investigated and considered
for future development include Stacy Reservoir
on the Colorado River, San Saba Reservoir on
the San Saba River, Llano Reservoir on the
Llano River, Rodway Reservoir on the Peder-
nales River, and La Grange Reservoir on the
Colorado River.



TABLE II-14A. COLORADO RIVER BASIN
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone A
Municipal : cuncis sm s e w5 n e o6 08 ORI SEE b S SRS B w8 ERey 21,910 15,690 37,600
INAUSEIIAL . . . e s nimnis i e sasemin win ge morcsmmnid o Koy Ebeehomenn m 25 bebdimid A 10,810 0 10,810
IPTIAtion , succemun s o o e o smibien awin o p Sseies Y P DSRRARRESEE B 9T W 662,300 0 662,300
Total Zone A ... ... . 695,020 15,690 710,710
Zone B
MURICIPAL, . ... vmcmimimn 5o s simimins o Sin G0 55 306 vie Wy 55865 i 6% 05 RERE 58 5% o 180 1,710 1,890
IndUsStrial .. .. e e e 530 3,770 4,300
Irrigation ............. it st B h5h BLEE AR 8 SR RSENE Pl B BadlTR aB & 32,680 840 33,420
Total Zone B ... ... . . e 33,290 6,320 39,610
Zone C
MUunicipal . . ... s 0 0 0
Industrial . e v v Gaams o5 i s 0F SRR Wd 0 W8 B 00 POTEE By 58 48 BENPR 0 0 0
ITTIGAtiON: coavwrn s s wamomem v wmmmon sis & a6 simsins s i momiammiscnts S W e ENE W 3,230 4,080 7,310
Total Zone C ... .. ... .. 3,230 4,080 7,310
Zone D
Municipat e . : 680 0 680
Industrial - o L R S 280 0 280
Irrigation . 2 e - : e . 25,810 12,430 38,240
Total Zone D . . . 26,770 12,430 39,200
Zone E
Municipal B : . . S SRS 6 PR R o8 v WS 390 0 390
Industrial ) o ) PN 0 0 0
Irrigation . coe wee Tremdll €0 #00 5 ¥ ey e G B i R AR S @ R 12,850 4,950 17,800
Total Zone E i g . S B R § 13,240 4,950 18,190




TABLE II-14A. COLORADO RIVER BASIN (Cont’d)

Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone F
Municipal . ... e 740 870 1,610
Industrial ., .5 5o o o ones o 25 DORTRND o DORNE @Y 3N 60 5% 05 PREIRA T 10 80 90
09 91:1:1511) | RO RS P 2,220 7,600 9,820
Total Zone F . ... ... . . e e 2,970 8,550 11,520
Zone G
Municipal cunes s o0 i o poean se s e s FE ORI PR EE SE 28 VR W B Seeie 370 12,510 12,880
Industrial .. ... ... e e i 470 670 1,140
Irrigation sswsem oo g g siemes o5 See i e @ o8 KF 9% G 0 BN RN 2,340 37,910 40,250
Total Zone G . ... .. ... ... e 3,180 51,090 54,270
Zone H
Municipal o s s w v nemenes 85 50 O SEEREEE T S8 06 ST TR B8 W B SRR 250 0 250
Industrial .. ... o e e e e 0 0 0
Irrigation ... o5 @ o SoREENT & 69 § 99 DORLTEa B 5 2008 B ERREeE 1,280 8,590 9,870
Total Zone H . ........ .. . . 1,530 8,590 10,120
Zone 1
Municipal . ... e e e 1,970 20 1,990
INdustrinl o capuns s o vmwnm o i savesmepat PRI B B 18 TS 01 TR 0 0 0
Trrigation . ... ... e e 14,780 14,110 28,890
Total Zone I .. ... .. .. . . . . . 16,750 14,130 30,880
Zone J
MUniciPal . .. e e e 2,080 30,590 32,670
Industrial .. ..5.6. o 56 5 o o e DeODey 59 BeRE B 38 i 5 AR u REAESER 10 0 10
ITTIZAtION wommmace anx v v ssnn doe w20 3hm SEvECRmMIRTRIGE 55 W54 508 S5 %08 S0 FAOHTRSIABA 16,060 5,330 21,390
Total Zone J ................. ......... . 18,150 35,920 54,070
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TABLE II-14A. COLORADO RIVER BASIN (Cont’d)

Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone K
Municipal wwsas o3 5 wones 6 5 Do 5 Denes 5 2 5 W DeUOEEE S av 15 e aed 2,300 0 2,300
Industrial ... ... ... e e e e 280 0 280
Irrigation wivewss o o soass o0 S 0ensn ¥ o 0 COTRRIN U 5 S ANOLEY B B T A 1,850 9,060 10,910
Total Zone K ... ... .. .. . e 4,430 9,060 13,490
Zone L
Municipal . ... e e 1,930 0 1,930
Industrial i osocmpns o s vt o8 Toretdn s 50 SoTeTed 18 B S STEE I 5 T i 0 0 0
Irrigation .. ... .. e 38,640 31,690 70,330
Total Zone L .. ... .. . e e e 40,570 31,690 72,260
Basin Totals
Municipal . ... 32,800 61,390 94,190
Industrial . ..... ... . . s 12,390 4,520 16,910
Irrigation . ... e 813,940 136,590 950,530
Total Colorado Basin ....... .. ... .. ... . ... ... ..... ... ........ 859,130 202,500 1,061,630
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TABLE II-14B. COLORADO RIVER BASIN
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

Plaoc: [?geyse Relqgl-‘si?'e‘ Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Andrews . ........... ... .. ... 4,500 4,500 0
Brownfield ...................... 3,600 1,400 2,200 Import from Sanford in Zone B,
Canadian Basin
Lamesa ......................... 4,200 2,000 2,200 Import from Sanford
Midland ............... ... ... 27,100 6,400 14,000 Robert Lee
6,700 Return flow
Odessa ..............ciiiiiuin.. 36,500 12,700 7,200 J. B. Thomas
12,000 Robert Lee
4,600 Return flow
Snyder ...... ... .. ... . .......... 6,800 0 6,800 J. B. Thomas
Stanton ... ..... .. ... ... 600 600 0
Distributed ...................... 37,700 37,700 0
Total Zone A ................. 121,000 65,300 55,700
Zone B
Big Spring ...................... 26,000 0 10,000 J. B. Thomas
16,000 Robert Lee
Colorado City ................... 3,400 0 2,000 Colorado City
1,400 Champion Creek
Distributed ..................... 600 600 0
Total Zone B ................. 30,000 600 29,400
Zone C
Distributed ................... .. 2,000 2,000 0
Total Zone C . ................. 2,000 2,000 0
Zone D
Distributed ............. . ... ... 3,800 3,800 0
Total Zone D .................. 3,800 3,800 0
Zone E
Distributed ...................... 1,800 1,800 0
Total Zone E .................. 1,800 1,800 0
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TABLE II-14B. COLORADO RIVER BASIN (Cont’d)
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

T e [ | v | “areme
Zone F
Coleman . ....................... 1,700 0 800 Hords Oreek
900 Jim Ned Creek

Distributed . ... .. ... ... ... .. 600 600 0

Total Zone F .................. 2,300 600 1,700
Zone G
Ballinger . ............. ......... 1,900 0 1,900 Robert Lee
Brownwood ............... .. .... 6,700 0 6,700 Brownwood
San Angelo ..................... 25,000 0 25,000 San Angelo System
Distributed ...................... 15,700 2,300 4,000 San Angelo System

5,000 Brownwood
4,400 Robert Lee

Total Zone G .................. 49,300 2,300 47,000
Zone H
Distributed ...................... 1,200 1,200 0

Total Zone H .................. 1,200 1,200 0
Zone 1
Brady ............... ... ... ... 3,000 500 2,500 Brady
Distributed ............... .. ... 1,700 1,700 0

Total Zone I ................... 4,700 2,200 2,500
Zone J
Austin ...... ... ... ... ... 89,000 0 89,000 Lower Colorado Riven

Authority (LCRA) System
Burnet .............. ... ... . ... 1,500 0 1,500 LCRA System
Marble Falls .................... 3,500 0 3,500 LCRA System
Distributed ................. ..... 10,900 2,000 8,200 LCRA System
700 Diversi('ms fromsmall channel
reservoirs
Total Zone J .................. 104,900 2,000 102,900
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TABLE I1-14B. COLORADO RIVER BASIN (Cont'd)
Municipal and Industrial Water Requirements and Sources of Supply for 1980

(Tables bearing this general title are discussed at the beginning of this chapter)

Units: Acre-Feet Per Year

Sources of Supply
T B v [ | e | Sl
Zone K
Columbus ....................... 7,200 0 7,200 LCRA System
Distributed . ..................... 7,800 3,000 4,800 LCRA System
Total Zone K .................. 15,000 3,000 12,000
Zone L
Eagle Lake ..................... 7,000 0 7,000 LCRA System
Wharton ............. .. ... ... 34,000 0 34,000 LCRA System
Distributed ...................... 39,000 19,000 20,000 LCRA System
Total Zone L .................. 80,000 19,000 61,000
Total Colorado Basin ........ 416,000 103,800 312,200

Requirements supplied by:

Summary for Colorado Basin

Ground Water .. .. . .. e e e e e e e e e

Surface Water:

Major reservoirs
Small reservoirs
Return flow ......

295,800

700

11,300

Total Colorado surface Water . ... . ... ... .. .. ...t ettt e et

Import from Canadian Basin .............. ... .

Total surface water

Total requirements
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TABLE II-14C.

COLORADO RIVER BASIN

1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

(Tables bearing this general title

Acre-Feet Per Year

are discussed at the beginning of this chapter)

R Reservoirs or Distribution il
eservoir Systems le
. Imports Place Amount Remaining
Name Yield Basin Use| Exports
Zone A
J. B. Thomas ............ 24,000 Odessa 7,200
Snyder e 6,800
Big Spring, Zone B . . .. 10,000
Total J. B. Thomas . ... 24,000 0 iy S enaemneg v s e 24,000 0 0
Sanford in Canadian Basin — 4,400 |Brownfield ..... .... ... 2,200 — —
Lamesa ............... 2,200 — —
Total Sanford Import 4,400
Total Zone A . . ... ... 24,000 4,400 28,400 0 0
Zone B
Colorado City ............ 3,000 Colorado City ......... 2,000 0 1,000
Champion Creek . 5,000 Colorado City ......... 1,400 0 3,600
Robert Lee .. = . .. ...... 50,000 Big Spring ............ 16,000
Odessa, Zone A ... . ... 12,000
Midland, Zone A ... .. .. 14,000
Ballinger, Zone G . ... .. 1,900
Distributed, Zone G . ... 4,400
Total Robert Lee .. . ... 50,000 (| | g g oo e g g e 48,300 0 1,700
Total Zone B ... ... 58,000 0 ). .. i ias Eneess v 5 51,700 0 6,300
Zone C
Oak Creek o 5,000 Brazos Basin (BR), Zone F:
Sweetwater .......... 5,000
Total Zone F, BR .. 5,000
Total Oak Creek ...... . 5,000 0 (B: i snan s v amivat s e A 0 5,000
Total Zone C ... ... : 5,000 | 0 [.insee e oen i e e o vs 0 5,000
Zone D
San Angelo System
Twin Buttes ... ... .. San Angelo, Zone G ... 25,000
Nasworthy, Zone G . . 49,000 Distributed, Zone G . 4,000
San Angelo, Zone E . .
Total San Angelo
System ... ...... ... 49,000 0 | ... . 29,000 20,0001
Total Zone D .. .. 49,000 29,000 20,000
Zone E
San Angelo (See Zone D) . — —_ — — —
Zone F
Hords Creek .. ........... 900 Coleman . .......... 800 100
Jim Ned Creek ... ...... 10,100 Coleman .. ............ 900 9,200
Brownwood .............. 16,000 Brownwood, Zone G . 6,700
Distributed, Zone G 5,000
Total Brownwood . .... 16,000 11,700 0 4,300!
Total Zone F _..... .. 27,000 13,400 13,600
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TABLE II-14C. COLORADO RIVER BASIN (Cont’d)
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reéservoits or Distribution
Reservoir Systems Imports Ploce Aragant Rezii'fill:iing
Name Yield i Basin Use| Exports
Zone G
Nasworthy (See Zone D) .. — — e — — —
Zone H
No reservoirs in zone ... .. 0 1 | 0 YR - S 0 0 0
Zone 1
Brady e aeoon semes ses s 2,500 0 Brady ............... . 2,500 0 0
Total Zone I . ... .... 2,500 0 [ ... . 2,500 0 0
Zone J
Lower Colorado River
Authority (LCRA)
System
Buchanan ... ....... 3 Burnet ............... 1,500
Inks ................. Marble Falls .......... 3,500
Granite Shoals . .. ... .. Austin ................ 89,000
Marble Falls . ....... .. Distributed ....... .. ... 8,200
Travis ................ (] 546,000 Columbus, Zone K .. ... 7,200
Austin R Distributed, Zone K ... . 4,800
Town Lake ... ....... Eagle Lake, Zone L .. .. 7,000
Columbus Bend, Zone K J Wharton, Zone L ...... 34,000
Distributed, Zone L .. .. 20,000
Colorado-Lavaca Coastal
Area (CO-LA), Zone A:
El Campo ........... 47,000
Palacios ............. 3,000
Distributed .......... 7,000
Total Zone A, CO-LA 57,000
Brazos-Colorado Coastal
Area (BR-CO), Zone B:
Bay City ............ 76,000
Total Zone B, BR-CO 76,000
Total LCRA System 546,000 0 175,200 133,000 287,800t
Total Zone J 546,000 | 0 175,200 133,000 237,800
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TABLE II-14C. COLORADO RIVER BASIN (Cont'd)
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reservoirs or Distribution e
Reservoir Systems Imports " Amount Remfining
Name Yield Basin Use| Exports
Zone K
Columbus Bend
(See Zone J) ... ........ . —_ — e — —_ —
Zone L
No reservoirs in zone . .. .. 0 0 | ... 0 0 0
Total Colorado Basin 711,500 4,400 . P 300,200 138,000 277,700
1 Yield remaining for municipal, industrial, and other uses.
Summary for Colorado Basin
Used in Colorado Basin ‘ e 295,800
Exports to other basins or coastal areas:
Brazos Basin ... ... ...... .. . by -5 55 S B3 46 TEREs o3 AP B Tk A 5,000
Brazos-Colorado Coastal Area 76,000
Colorado-Lavaca Coastal Area 57,000
Total exports ....... sim 23 ERAAS B TR GEEEEEE § B B B AT R VR EAAT S B SRS S e e 138,000
Yield remaining:
Municipal and industrial uses after 1980 .. 103,600
Other present uses ........ T e s ae eV U NSO 174,100
Total yield remaining ... A i nne vy e v e 8 211,700
Total yield . . cen il SA S S DURA WS : 711,500
4,400

Import from Canadian Basin . ... ......... ... .. coieneioo ot
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TABLE II-14D. COLORADO RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet

(Tables bearing this general title are discussed in the beginning of this chapter)

Capacity

Location of Dam Yield Area Top
Name of Reservoir Stream Conservation| Flood Total Acre-Feet | Cons. Pool
Reference (Miles) County (Acre-Feet) |(Acre-Feet) |(Acre-Feet)| Per Year) | (Acres)
Existing
J. B. Thomas ............. Colorado River 16 SW Snyder Scurry-Borden 204,000 0 204,000 24,000 7,820
Colorado City ............. Morgan Creak 6 SW Colorado Mitchell 31,800 0 31,800 3,000 1,850
City
Champion Creek .......... Champion Creek 7 g Colorado Mitchell 41,700 0 41,700 5,000 1,660
ity
Oak Creek ................ Oak Creek 6 SE Blackwell Coke 39,360 0 39,360 6,000 2,376
Twin Buttes! ............. South Concho 8 SW San Tom Green 170,000 430,000 600,000 9,160
River Angelo
Nasworthy ............... South Concho 6 SW San Tom Green 12,390 0 12,390 49,000 1,330
River Angelo
San Angelo ............... North Concho 3 NW San Tom Green 119,200 277,200 396,400 5,440
River Angelo
Hords Creek .............. Hords Creek 6 N Valera Coleman 8,640 02 8,640 900 510
Brownwood ............... Pecan Bayou 8 N Brownwood Brown 137,300 0 137,300 16,000 7,680
Buchanan ................. Colorado River 11 W Burnet Burnet-Llano 992,000 0 992,000 ) 23,200
Inks .......coviiiivnnnnn. Colorado River 9 WSW Burnet Burnet-Llano 17,000 0 17,000 830
Granite Shoals ............ Colorado River 4 WSW Marble Burnet-Llano 145,200 0 146,200 6,400
Falls
Marble Falls .............. Colorado River 0.7 S Marble Burnet-Llano 8,760 0 8,760 > 362,000 780
Falls
Travis .................. | Colorado River 13 NW Austin Travis 1,172,000 778,000 1,960,000 18,930
Lake Austin .............. Colorado River 3 NW Austin Travis 21,000 0 21,000 1,830
Town Lake ............... Colorado River 3 SE Austin Travis 3,620 0 3,620 ) 420
Eagle Lake (Natural) ..... Caney Creek 2 S Eagle Lake Colorado 9,600 0 9,600 —_ 1,200
Total Existing ..........| .. ... .. ciiiiiiennd o] ceeiiiiiii e, 3,133,470 1,486,200 4,618,670 464,900 91,206
Proposed
Robert Lee ............... Colorado River 6 W Robert Lee Coke 346,000 0 346,000 650,000 16,000
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TABLE II-14D. COLORADO RIVER BASIN (Cont’d)
Data For Reservoirs Over 5,000 Acre-Feet

(Tables bearing this general title are discussed in the beginning of this chapter)

Name of Reservoir Stream faestioniotiDam Conservation C:‘Il):::ity Total (Ach‘i:'lgeet CA:"e: ’fl"ggl
Reference (Miles) County (Acre-Feet) | (Acre-Feet) | (Acre-Feet) | Per Year) (Acres:)
Jim Ned Creek . ..........| Jim Ned Creek 14 N Coleman Coleman 40,000 24,000 64,000 10,100 2,700
Brady ................... Brady Creek 3 W Brady McCulloch 30,000 0 30,000 2,500 1,950
Columbus Bend ........... Colorado River 2 WNW Columbus Colorado 235,000 0 235,000 184,000 18,650
Total Proposed . .........[ ... ... . ... iy o] e 651,000 24,000 675,000 246,600 39,300
Total Colorado Basin . ..| .............c.coo ciiiiiiniiiniian] i 3,784,470 1,509,200 5,293,670 711,500 130,505

1 Under construction.

2 Has 16,670 acre-feet of flood retardation capacity.
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COLORADO-LAVACA COASTAL AREA

This portion of the Gulf Coastal Plain is lo-
cated between the Colorado and Lavaca River
watersheds. This area has been divided into two
zones. (See Plate 15.)

Rainfall on the area averages about 37 inches
annually as compared to the average annual
net evaporation loss of about 18 inches. An-
nual runoff rates average about 300 acre-feet
per square mile.

Uses of water for municipalities, industries,
and irrigation in 1959 in this area are listed for
each zone in Table II-15A. Of the total use of
127,290 acre-feet, 70,200 acre-feet was obtained

from ground-water supplies; and 57,090 acre-
feet, from surface-water facilities.

Projected 1980 municipal and industrial wa-
ter requirements for this area total 69,900 acre-
feet, of which 5,500 acre-feet is indicated to be
supplied from ground-water sources; and 64,-
400 acre-feet, from surface-water supplies. De-
tails of the location of these water require-
ments and the sources of supply for them are
contained in Tables II-156B and II-15C. As no
surface reservoirs exist in this area, and none
are planned to meet the 1980 requirements, de-
tails pertaining to reservoirs to serve the sur-
face-water requirements are contained in por-
tions of this report describing the basins in
which those reservoirs are located.

TABLE II-15A. COLORADO-LAVACA COASTAL AREA
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone A
Municipal . ... e e 720 0 720
Industrial, sem cs o sngan o 25 veies Vi Gk B a5 W B REE T S8 PR ST U VR SR 70 0 70
Irrigation . ... .. ... 40,600 49,600 90,200
Total Zone A . . e 41,390 49,600 90,990
Zone B
MUNICIPAL ..o nie civmmn &7 o 4508 S5 SR a% o § e TR0 5 95 S 1,000 0 1,000
Industrial .. .. 260 0 260
Iirigation . 27,550 7,490 35,040
Total Zone B ... .. . e 28,810 7,490 36,300
Coastal Area Totals
Municipal ... . 1,720 0 1,720
Industrial . ... 330 0 330
Irrigation . ........... .. ... 68,150 57,090 125,240
Total Colorado-Lavaca Coastal Area . . ... ... ........ 70,200 57,090 127,290
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TABLE Ii-15B. COLORADO-LAVACA COASTAL AREA
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Source of Supply

1980
Pl fU .
?,ffﬁ’ser o Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
El Campo ...................... 47,000 0 47,000 Import from Lower Colorado River
Authority (LCRA) System in Zone J,
Colorado Basin
Palacios .................... ... 3,500 500 3,000 Import from LCRA System
Distributed .......... ... .. e 12,000 5,000 7,000 Import from LCRA System
Total Zone A . ...... .........] 62,500 5,500 57,000
Zone B
Distributed ..................... 7,400 0 7,400 Import from Texana in Zone A,
Lavaca Basin
Total Zone B.................., 7,400 0 7,400

Total Colorado-Lavaca
Coastal Area ............... 69,900 5,500 64,400

Summary for Colorado-Lavaca Coastal Area

Requirements supplied by:

Ground Water . ... ... e 5,500

Imports from other basins:

Colorado Basin . ... .. .. .......... . e 57,000

LavacaBasin ... ... . ... ... . i .. 7,400
Total imports . . e e e e g ime s Whealiie sl Wi B 6 5 SR 5% 3N 64,400
Total requirements . . .. ... ... . .. ... .. e TN ERIAAS i RIS W S ¥0s 69,900
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TABLE II-15C. COLORADO-LAVACA COASTAL AREA

1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reservoisrs or Distribution
Reservoir Systems T Yield
ports Amount Remain
Name Yield Place Used G
Zone A
No reservoirs in zone. .. ... — | — —
Lower Colorado River
Authgrity (LCRA) System in
Colorado Basin ............ 57,000 El Campo .............. 47,000
Palacios 3,000
Distributed ............. 7,000
Total LCRA System
import ............... 57,000 —
Total Zone A .. ... ... . 57,000 | . ... .. ... .. ... ... 57,000 0
Zone B
No reservoirs in zone...... — — —
Texana in Lavaca Basin. 7,400 | Distributed .............. 7,400 —_
Total Zone B . ... ... ... 7,400 | ... 7,400 0
Total Colorade-Lavaca
Coastal Area . ....... 64,400 | .. ... ... ... ... .. 64,400 0
Summary for Colorado-Lavaca Coastal Area
Imports from other basins:
Colorado Basin . .. . . 57,000
Lavaca Basih . ... ... 7,400
Total IMPOrts . . . . . 64,400
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LAVACA RIVER BASIN

The Lavaca River Basin is located wholly on
the Gulf Coastal Plain. It is composed of water-
sheds of two streams; namely, the Lavaca and
Navidad Rivers. The location and extent of this
basin is shown on Plate 16.

Rainfall on this basin averages about 37 in-
ches annually, and net evaporation rates range
from about 26 inches annually on the inland
portion to about 20 inches near the Coast. Run-
off rates average about 225 acre-feet per square
mile.

The surface water in the Lavaca and Navidad
Rivers is indicated, by periodic sampling, to be
of a chemical quality suitable for municipal, ag-
ricultural, and most industrial uses.

The Lavaca River Basin ground-water re-
connaissance study will be completed in Sep-
tember 1961. More comprehensive ground-wa-
ter studies have been completed for Calhoun
and Victoria Counties.

The principal aquifers in the Lavaca Basin
are the Miocene sands (Catahoula-Oakville-
Lagarto) and the Coastal sands (Goliad-Willis-
Lissie-Beaumont). Because the Miocene sands
and Coastal sands are lithologically similar and
because wells draw water from both aquifers
in parts of the area, they are treated here as
a combined aquifer referred to as Miocene-
Coastal sands. The location of the areas where
these aquifers yield fresh water in the basin
are shown on Plate 25. Moderate quantities of

water, adequate for municipal and domestic
supplies, are pumped from the Miocene sands,
and large quantities for irrigation in the south-
eastern half of the basin are supplied from the
Coastal sands.

The Coastal sands yield water of variable
quality; however, the water generally is suit-
able for irrigation, municipal, and some indust-
rial uses.

Uses of water for municipalities, industries,
and irrigation in 1959 are listed in Table II-16A,
and total 281,630 acre-feet. Of this total, 209,-
540 acre-feet was obtained from ground-water
sources; and 72,090 acre-feet, from surface-wa-
ter facilities. There are no major existing reser-
voirs in this basin.

The 1980 projected municipal and industrial
water requirements for this basin total 17,200
acre-feet, of which 15,200 acre-feet is indicated
to be supplied from ground-water sources; and
2,000 acre-feet, from surface-water supplies.

The first reservoir to conserve the surface
waters of the Lavaca River Basin is proposed
at the Texana site on the Navidad River in
Jackson County. Texana Reservoir can provide
for Ganado, Edna, Port Lavaca, and the future
industrial water needs of that portion of the
coastal area. Other municipal needs in the basin
can be supplied from ground-water sources.

Details of the location of these requirements
and how they may be supplied, together with
pertinent details of the proposed Texana Reser-
voir, are contained in Tables II-14A, 1I-14B,
and II-14C.

TABLE II-16A. LAVACA RIVER BASIN
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total

Zone A
) e L TE Ty TTTTTYT"T™T™ 2,820 0 2,820
Industrial ... e 620 0 620
Irrigation ............. ... T 206,100 72,090 278,190
Total Zone A ... ... e 209,540 72,090 281,630
Total Lavaca Basin . .......... .. ... ... ... ... . ... ....c.......... 209,540 72,090 281,630
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TABLE II-16B. LAVACA RIVER BASIN
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

1980 Sources of Supply
Place of Use Requi 5
or User equire- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Yoakum . .......... ... ... ... ... 2,400 2,400 0
Schulenburg .......... . ... . ... .| 1,000 1,000 0
Ganado .. ... ......... ... ... .. 500 0 500 Texana
Edna ...... ... ... .. ........ ... 1,500 0 1,500 Texana
Distributed .. W 000 ban 006t 11,800 11,800 0
Total Zone A . ................| 17,200 15, 200 2,000
Total Lavaca Basin . ........ .. 17,200 15,200 2,000

Summary for Lavaca Basin

Requirements supplied by:

Ground Water o . . e
Surface Water Sl S e P

Total requirements . .
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TABLE II-16C. LAVACA RIVER BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reservoirs or Distribution .
Reservoir Systems Imports Amount Yield
Place Remaining
Name Yield Basin Use | Exports
Zone A
Texana ................ .. 72,500 Ganado ................ 500
Edna . ... ... ... .. .... 1,500
Colorado-Lavaca Coastal
Area (CO-LA), Zone B:
Distributed .......... 7400
Total Zone B, CO-LA 7,400
Lavaca-Guadalupe Coastall
Area (LA-GU), Zone A:
Port Lavaca ......... 39,700
Total Zone A, LA-GU 39,700
Total Texana .. .. ...... 72,500 O I cosceeeeeieecuannnnnns 2,000 47,100 £3,400
Total Zone A ......... 72,500 o ... . ... e 2,000 47,100 23,400
Total Lavaca Basin. . 72,500 0 | ... 2,000 47,100 23,400

Summary for Lavaca Basin

Used in Lavaca Basin . ... . ... . e 2,000
Exports to other basins or coastal areas:
Colorado-Lavaca Coastal Area .. . e s aar e 7,400
Lavaca-Guadalupe Coastal Area . . . ... . . . . . ... e 39,700
Total exPOrts _ . e e 47,100
Yield remaining for municipal and industrial uses after 1980 ... .. ... ... . .. ... ... iiiioiiioaan. 23,400
Total yield . . . . 00080 5008630060080 0085050000 008500000900006000600080a 8 72,500




1148

TABLE II-16D. LAVACA RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet
(Tables bearing this general title are discussed in the beginning of this chapter)

Name of Reservoir Stream Location of Dam Conservation C:'T::;ty Total (Aziee-lg‘eet éor:: gggl
Reference (Miles) County (Acre-Feet)| (Acre-Feet)| (Acre-Feet)| Per Year) (Acres)
Existing
None
Proposed
Texana .................. Navidad River 8 SE Edna Jackson 120,000 0 120,000 72,600 6,250
Total Proposed ......... | ... ... i it e 120,000 0 120,000 72,500 6,250
Total Lavaca Beain. ... | .. .................| ciiieiiiiiaiiiiii] i 120,000 __0 120,000 72,500 6,250
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LAVACA-GUADALUPE COASTAL AREA

This area, located between the Lavaca and
Guadalupe River watersheds, is located wholly
on the Gulf Coastal Plain. Its location and
boundaries are shown on Plate 17.

Rainfall on this area averages about 35 in-
ches annually; the net evaporation rates for
the area average about 22 inches annually.
Annual runoff rates average about 200 acre-
feet per square mile.

Uses of water for municipalities, industries,
and irrigation in 1959 in this area are shown
in Table II-17TA to total 68,980 acre-feet. Of
this total, 44,630 acre-feet was served from
ground-water supplies; and 24,350 acre-feet,
from surface-water sources.

The projected 1980 municipal and industrial
water requirements for this area total 104,700
acre-feet. These requirements may be met by
use of 15,000 acre-feet of ground water and
89,700 acre-feet of surface water. The location
of these requirements and possible means of
serving them are shown in Tables II-17B and
1I-17C.

No reservoirs are contemplated in this coastal
area to meet the surface-water requirements.
Details pertaining to reservoirs in adjacent
areas to supply the surface-water requirements
are shown in the tables contained in the por-
tions of this report describing the basins in
which those reservoirs are located. One reser-
voir considered for future development in this
area is located on Garcitas Creek.

TABLE I1-17A. LAVACA-GUADALUPE COASTAL AREA
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone A
Municipal suuwsmenn wi ws e m s s weme B W 6 6% KEERTEE 99 00 BRSSO 68 780 0 780
Industrial ... e 10 20 30
Irrigation o s wus ax o o oo o5 0 Svwies & B8 98 SOl N 36 DaWE TS 3N NG A60.L0 w 41,750 11,120 52,870
Total Zone A . .. .. . e 42,540 11,140 53,680
Zone B
Municipal ..... e 0 BREE SH B SNSRI BUE SR U SRS B i3 ol 90 0 90
Industrial .. .; cppomng o5 vsganim o praes o oo Y ECIEE 55 P EETETE 53 B Ta 0 2,370 2,370
Irrigation . ... ... s 2,000 13,210 15,210
Total Zone B .................. Y. 2,090 15,580 17,670
Coastal Area Totals
Municipal ... . 870 0 870
Industrial . .. ... e 10 2,390 2,400
Irrigation ... .. . .. 43,750 24,330 68,080
Total Lavaca-Guadalupe Coastal Area. ... . ... .. ........... . .. 44,630 26,720 71,350
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TABLE II-17B. LAVACA-GUADALUPE COASTAL AREA
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

1980
Pl f U +
?)cret?ser i Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Pert Lavaca ................ - 39,700 0 39,700 Import from Texana in Zone A,
Lavaca Basin
Distributed . ...... ......... ... 2,000 2,000 0
Total Zone A ... ... . ......... 41,700 2,000 39,700
Zone B
Distributed ..... .. ... ... ... ... 63,000 13,000 50,000 Import from Cuero I in Zone C,
Guadalupe Basgin
Total Zone B. . ... ... ... ... .... 63,000 13,000 50,000
Total Lavaca-Guadalupe
Coastal Area ................ 104,700 15,000 89,700

Requirements supplied by:

Ground Water

Imports from other basins:

Lavaca Basin
Guadalupe Basin

Total imports

Total requirements
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Summary for Lavaca-Guadalupe

Coastal Area

39,700
50,000

15,000

89,700

104,700




TABLE II-17C. LAVACA-GUADALUPE COASTAL AREA

1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

. Reseryoisrs '(c)r Distribution -
Najrsl:rvmr —— Yield mports EaRs A{Jn::dnt Rem;eilnding
Zone A
No reservoirs in zone ... ... 0 — | - —
Texana in Lavaca Basin . ... — 89,700 | Port Lavaca ............. 89,700 —
Total Zone A ......... 0 39,700 39,700 0
Zone B
No reservoirs in zone ... ... 0 — | — —
Cuero I in Guadalupe Basin — 50,000 | Distributed ...... ........ 50,000 =
Total Zone B ....... ... 0 50,000 | ... ... ... ... ...... 50,000 0
Total Lavaca-Guadalupe
Coastal Area ........ _0 89,700“ ......................... 89,700 =0
Summary for Lavaca-Guadalupe Coastal Area
Imports from other basins:
Lavaca Basin . .. .. e nre T A ..839,700
Guadalupe Basin . . ... ... ... ... ... .. .. M
Total imports . ....... .. ..

S )
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GUADALUPE RIVER BASIN

The Guadalupe River rises on the Edwards
Plateau and follows a general southeasterly
course across the Gulf Coastal Plain to empty
into the Gulf of Mexico below Victoria. The
San Marcos River, its principal tributary, has
its headwaters on the Edwards Plateau and al-
so drains a portion of the Gulf Coastal Plain.
The location and extent of this basin is shown
on Plate 18.

Rainfall on the watershed, ranges from an
average of 26 inches annually in the upper
headwater area of the Guadalupe River, to
about 32 inches at Gonzales, to about 34 inches
at the mouth. Average net evaporation rates
vary from about 48 inches annually in the head-
water area in Kerr County, to about 30 inches
at Gonzales, to about 24 inches at the mouth.

Surface runoff varies from an average of
about 100 acre-feet per square mile annually in
the headwaters to an average of about 150
acre-feet per square mile from Canyon Dam to
the mouth. In addition, the streamflow in the
Guadalupe Basin is increased by discharges
from the Comal, San Marcos, and Hueco
Springs.

The chemical quality of the surface water in
the Guadalupe River Basin is generally such
that the water is suitable for municipal, agri-
cultural, and most industrial uses. For the 1959
water year, the weighted average of dissolved
solids of the Guadalupe River at Victoria was
303 ppm (parts per million).

In the Guadalupe River Basin, the recon-
naissance ground-water study will be complet-
ed in August 1963. Somewhat more detailed
studies have been made in the following coun-
ties in the basin: Calhoun, Comal, Goliad,
Guadalupe, Hays, Karnes, Victoria, and Wilson.

The principal aquifers of the Guadalupe
Basin are the Edwards-Trinity (Edwards lime-
stone and Trinity sands) and Edwards lime-
stone (fault zone) in the northern portion; the
Carrizo-Wilcox sands in the central portion;
and the Miocene sands (Catahoula-Oakville-
Lagarto) and Coastal sands (Goliad-Willis-
Lissie-Beaumont) in the southern portion.
Since the Miocene sands and Coastal sands are
lithologically similar and since wells in parts
of the basin draw water from both aquifers,
they are discussed as a combined aquifer re-
ferred to as the Miocene-Coastal sands. Areas
in which the principal aquifers yield usable
water are shown on Plate 25.

Substantial amounts of water drain from the

Edwards-Trinity to form the base flow of per-
ennial streams which supply much of the re-
charge to the Edwards limestone (fault zone).
Thus, pumpage from the Edwards-Trinity re-
duces the quantity of water draining from it
and indirectly reduces the quantity of water
potentially available from the Edwards lime-
stone (fault zone). Because the Edwards lime-
stone (fault zone) has an exceptionally high
transmissibility, pumpage from it in one basin,
in many cases, diverts water that otherwise
would move across basin boundaries to points
of discharge through wells or springs. Because
of these conditions, the quantity of water po-
tentially available for development from the
Edwards limestone (fault zone) in any one
basin is dependent in part on the quantity of
water pumped from the Edwards-Trinity in
that basin and from both the Edwards-Trinity
and Edwards limestone (fault zone) in adja-
cent basins.

Moderate quantities of water are available
from the Carrizo-Wilcox sands, and large to
moderate quantities are available from the
Miocene-Coastal sands.

The chemical quality of ground water in the
northern portion of the basin is such that the
water is generally suitable for most purposes.
Water obtained from the Carrizo-Wilcox sands
ranges in quality from fair to good. Water from
the Miocene-Coastal sands is of excellent qual-
ity in the most northerly area of its occurrence.
Water in these sands, however, generally be-
comes poorer in quality in a coastward direc-
tion, and large-scale pumpage near the coast
probably will cause problems of salt-water en-
croachment.

Uses of water by municipalities, industries,
and irrigation in the Guadalupe River Basin in
1959 are listed in Table II-18A, and total 72,-
680 acre-feet. Of this total, 21,740 acre-feet
was obtained from ground-water sources; and
50,940 acre-feet, from surface-water facilities.
No major surface-water reservoirs exist in the
basin, although a number of small, channel
dams have been constructed in the headwater
area and between New Braunfels and Cuero.
These latter structures were installed and have
been used for the generation of hydroelectric
power.

Projected 1980 municipal and industrial wa-
ter requirements for this basin total 133,700
acre-feet. Of this total, 32,800 acre-feet may be
supplied from ground water; and 100.900 acre-
feet. from surface-water facilities. Details of
the location of these requirements and how

145



they may be supplied are contained in Tables
1I-18B and II-18C.

Canyon Reservoir, now under construction,
will be the first major reservoir in the Guada-
lupe River Basin. This reservoir can provide
water supplies for that portion of the basin be-
tween Canyon Dam and Gonzales. To provide
for the large potential municipal and industrial
water requirements from Victoria to the mouth
and adjacent coastal area, it is proposed to con-
struct the first stage of Cuero Reservoir (Cuero
I). The first-stage reservoir, on the Guadalupe
River immediately above Cuero, has been pro-
posed to meet 1980 water requirements, with an
additional arm of the reservoir on Sandies
Creek and a connecting channel to be added
later. Ground water will continue to be used to
supply part of the water needs of this basin.

Details relative to Canyon Reservoir and the
proposed Cuero Reservoir (first stage) and the
Salt Water Barrier are contained in Table II-
18D.

Other reservoirs considered for future de-
velopment in this basin include: the second
stage of Cuero Reservoir (by adding a dam on
Sandies Creek and a connecting channel be-
tween the Guadalupe and Sandies Reservoirs),
Cloptin Crossing Reservoir on the Blanco River,
Dam No. 7 on the Guadalupe River, Lockhart
Reservoir on Plum Creek, and Confluence Reser-
voir on the Guadalupe River.

The Edwards limestone (fault zone) hy-
draulically connects three river basins: the
Guadalupe, the San Antonio, and the Nueces.
(See map, Plate 25.) The San Antonio River
joins the Guadalupe River a short distance up-
stream from San Antonio Bay. The three basins
have a number of similarities with respect to
topography, geology, and hydrology. The hy-
draulic interconnections of the basins suggest
the treatment of these three basins as a unit
in developing means of meeting projected wa-
ter requirements for the immediate future,
while also continuing to recognize the in-
dividuality of each river basin.

As described later herein in the discussion
of the San Antonio Basin, the present under-
ground source of supply available to the city
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of San Antonio is being reduced by an increase
in irrigation pumping west of that city. In
order to meet the 1980 municipal and industrial
water requirements of San Antonio, it appears
to be necessary to import water from areas
lying to the east. Furthermore, imported wa-
ter appears to be necessary to meet the 1980
industrial water requirements of the Corpus
Christi Bay area.

Construction of a large reservoir on the lower
San Antonio River at the Goliad site will effec-
tively develop the water supply of the San An-
tonio River Basin. However, a significant por-
tion of the inflows to this reservoir will be treat-
ed sewage effluent, and the reservoir outflow
will not be desirable for municipal purposes; but
it will be of a quality suitable for most indus-
trial and irrigation uses. The proximity of the
Goliad Reservoir site to the industrial and irri-
gation areas af the lower Guadalupe River sug-
gests the possibility of the cooperative develop-
ment of facilities in the Guadalupe River Basin
to supply a portion of the municipal require-
ments of San Antonio and the replacement of
an equivalent amount of water to serve indus-
trial and irrigation needs in the Calhoun-Re-
fugio County reach of the Guadalupe River.
The development of the Goliad Reservoir may
also be coordinated with meeting the industrial
water requirements of the Corpus Christi Bay
area.

The development described above would be
a means of meeting a portion of the San An-
tonio water requirements for a reasonable pe-
riod of time. Supplying a part of the San An-
tonio requirements from the Guadalupe River
Basin may be possible within a cooperative en-
deavor which would give consideration to: (1)
recognition that the Guadalupe River Basin is
not a basin of surplus water on a long-range
basis; (2) recognition of interim needs below
the confluence of the Guadalupe and San An-
tonio Rivers and the permanent needs of the
Guadalupe River Basin above the confluence;
and (8) provisions that any transfers from the
Guadalupe River to San Antonio will be re-
placed from the San Antonio River when needed
in the lower reaches of the Guadalupe.



TABLE II-18A. GUADALUPE RIVER BASIN

Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone A
Municipal . ... e e 1,780 90 1,870
Industrial . .. .6..5 6. .5 6 5 eees & 5 Deen 55 B 21 55 5 PSR ITaas vy B o 0 0 0
IXTIgation. s s aw somes sssmisians w6 s v EEPEEST  o RS BB 0GR 1,040 1,840 2,880
Total Zone A ... ... ... 2,820 1,930 4,750
Zone B
Municipal s i o ws secas 5 b8 035wFE I EET 98 SRTVRES £5 FEVEeSEE B 58 5 3,400 80 3,480
Industrial .. ... e 0 0 0
Irrigation : i m vomomen oy o SV Rsay 5.0 55 B0 30 DELSEIE U1 5 I SRR SR 1,030 3,820 4,850
Total Zone B ... ... ... .. ... e e 4,430 3,900 8,330
Zone C
Municipal . ... . 8,420 2,800 11,220
Industrial . comporey o o pvae st 50 2EvEEnE T8 S0 B B SRR T 05 1 T 400 150 550
Irrigation . . .. .. 3,140 8,670 11,810
Total Zone € .. ...\ttt 11,960 11,620 23,580
Zone D
Municipal o= s o s gm0 s rpamer 0 55 58 e POTET 0 05 B TR EERGEE, 55 G 0 0 0
Industrial .. ... .. 0 870 870
Irrigation o i i caswams s o 0 camss 2o 59 55 1509505 55 U5 H000h 0% aitendis 35 e 2,530 5,750 8 280
Total Zone D ... ... . e 2,530 6,620 9,150
Basin Totals
Municipal ... . .. 13,600 2,970 16,570
Industrial .. ... 400 1,020 1,420
Irrigation ... .. . ... e 7,740 20,080 27,820
Total Guadalupe Basin .... .. ... ... ... ... ... ... ... ... . ..., 21,740 24070 45,810
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TABLE II-18B. GUADALUPE RIVER BASIN
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

. . 1980 Sources of Supply :
er ments | e | S S o™
Zone A
Kerrville ........ ... .. ... ... ... 3,300 3,300 0
Distributed ............. .. ... . ... 1,000 0 1,000 Diversions from small channel
reservoirs
Total Zone A .................. 4,300 3,300 1,000
Zone B
Lockhart ........................ 1,900 1,900 0
San Marcos - ... ... ..., 4,400 4,400 0
Distributed ...................... 5,900 4,000 1,900 Return flows
Total ZoneB . ................. 12,200 10,300 1,900
Zone C
New Braunfels ................... 13,200 13,200 0
Seguin . ... ... L 4,000 0 4,000 Canyon
Gonzales ................. ....... 1,800 0 1,800 Canyon
Cuero ............. . 4,200 0 4,200 CueroI
Distributed ...................... 4,000 1,000 1,000 Cuero I
2,000 Canyon
Total Zone C .................. 27,200 14,200 13,000
Zone D
Vietoria .. ... ... .. 18,100 4,100 14,000 Cuero I
Distributed ...................... 71,900 900 71,000 Cuero I
Total Zone D .................. 90,000 5,000 85,000
Total Guadalupe Basin ... ... . 133,700 32,800 100,900

Requirements supplied by:
Ground Water . .
Surface Water:

Major reservoirs
Small reservoirs .
Return flow . ..

Total surface water

Total requirements
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Summary for Guadalupe Basin

98,000
1,000
1,900

32,800

100,900

133,700




TABLE 1I-18C. GUADALUPE RIVER BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reservoirs or Distribution -
Reservoir Systems Imports i Amount Reilaeilnding
Name Yield Basin Use| Exports
Zone A
Canyon ................... 96,100 Seguin, Zone C..... .. .. 4,000
Gonzales, Zone C ... ... 1,800
Distributed, Zone C . ... 2,000
Channel loss ........... 2,500
Total Canyon . ... .. .. .. 96,100 L/ 10,800 0 85,800
Total Zone A ... ..... 96,100 0 Lassvsmsn mas o a8 swam i o 10,300 0 85,800
Zone B
No reservoirs in zone . .. .. 0 1 0 0 0
Zone C
Cueros I o s seswrsaiess s swsrmvers 218,200 Cuero ................. 4,200
Distributed ... .......... 1,000
Victoria, Zone D ...... . 14,000
Distributed, Zone D .. .. 71,000
Lavaca-Guadalupe Coastal
Area (LA-GU), Zone B:
Distributed .......... 50,000
Total Zone B, LA-GU 50,000
San Antonio-Nueces Coastal
Area (SA-NU), Zone A:
Distributed . ... ...... 8,000
TotalZone A, SA-NU 8,000
Totel Cuero I ........ .. 218,200 [ .. 90,200 58,000 70,000t
Total Zone C ... .. ... 218,200 0 90,200 58,000 70,000
Zone D
No reservoirs in zone ...... 0 0 s vonsm misimimes sim e o we i B 0 0 0
Total Guadalupe Basin| 314,300 O | sooivm s o 9% WF ©e LB it 100,500 58,000 155,800

1 Yield remaining for municipal, industrial, and other uses.

Summary for Guadalupe Basin
Used in Guadalupe Basin . ... ... .. T i v I T 100,500
Exports to other basins or coastal areas:

Lavaca-Guadalupe Coastal Area ofi Bl R aral BN U NS S S S .......50,000
San Antonio-Nueces Coastal Area . . . e B . ~....... 8,000

Totalexports ..... ....... .. S A 8 ; vEw s evasees 08,000
Yield remaining:

Municipal and industrial uses after 1980......... [ S T s . .. .85,800
Other present or future uses . . izl . o ........ 70,000

Total yield remaining .. po SR B it s it wlS SR ; . .155,800
Total yield ; : s a ; o . . ...314,300
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TABLE II-18D. GUADALUPE RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet
(Tables bearing this general title are discussed in the beginning of this chapter)

Capacity

. ; Yield Area Top
Name of Reservoir Stream Location of Dam Conservation| Flood Total Acre-Feet | Cons. Pool
Reference (Miles) County (Acre-Feet) | (Acre-Feet) |(Acre-Feet)| PerYear) (Acres)
Existing
Canyon! ................. Guadalupe River 12 NNW New Comal 894,500 846,400 740,900 96,100 12,890
Braunfels
Dunlap2 ................. Guadalupe River 9 NW Seguin Guadalupe 38,600 0 3,600 — 406
McQueeney2 ............. Guadalupe River 5 WNW Seguin Guadalupe 5,000 0 5,000 = 396
H-42 .. . .. ......00ue Guadalupe River 10 W Gonzales Gonzales 5,400 0 5,400 — 800
Total Exisling ..........[ ..ciiiiiiiiienenee] vevvirrienennoneoce] wrverininnceannenes 408,500 346,400 754,900 96,100 14,492
Proposed
Cuero I ................. Guadalupe River 8 N Cuero DeWitt 1,094,000 715,000 1,809,000 218,200 53,376
Salt Water Barrier ....... Guadalupe River 4 N Tivoli Calhoun- 6,000 0 6,000 — 2,700
Refugio
Total Proposed . ........| ....cciiiieinenoenoe] viereernenonronnnne] tiiireeoeronoeoonnn 1,100,000 715,000 1,815,000 218,200 56,075
Total Guadalupe
Basin ........ciiiiiie] ciiieiiiiienececnee] siieceiieececananae| seieeeenieencneennn 1,508,500 1,061,400 2,569,900 314,300 70,567

1 Under construction.
2 Existing power dam.
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SAN ANTONIO RIVER BASIN

The San Antonio River Basin heads on the
Edwards Plateau and flows in a southeasterly
direction across the Gulf Coastal Plain to empty
into the Guadalupe River a short distance up-
stream from San Antonio Bay. The two largest
tributaries of the San Antonio River are Me-
dina River and Cibolo Creek. This basin has
been divided into three zones. (See Plate 19.)

Rainfall on this watershed varies from an
average of 27 inches annually in the upper Me-
dina River watershed to about 34 inches near
its confluence with the Guadalupe River. Net
evaporation losses range from an average of
about 48 inches annually in the headwater
reaches to about 25 inches near the mouth.

With the exception of those portions of the
watershed which contribute substantial a-
mounts of water to recharging underground
formations, runoff rates in this basin average
about 100 acre-feet per square mile annually.

The chemical quality of the surface water in
the San Antonio River Basin varies, with the
water of tributaries being generally suitable for
municipal, agricultural, and most industrial pur-
poses. The San Antonio River immediately be-
low San Antonio has higher concentrations of
dissolved minerals. Water of the San Antonio
River is presently suitable for agricultural and
many industrial uses. For the 1959 water year,
the weighted average of dissolved solids was
457 ppm (parts per million) for the San Antonio
River at Goliad.

The reconnaissance ground-water study in
the San Antonio River Basin will be completed
in August 1963. More comprehensive studies
have been made in the following counties in the
basin: Bandera, Bexar, Comal, Goliad, Guada-
lupe, Karnes, Medina, and Wilson.

The principal aquifers in the San Antonio
Basin are the Edwards-Trinity (Edwards lime-
stone and Trinity sands), the Edwards lime-
stone (fault zone), the Carrizo-Wilcox sands,
the Miocene sands (Catahoula-Oakville-Lagar-
to), and the Coastal sands (Goliad-Willis-Lissie-
Beaumont). Because the Miocene sands and
Coastal sands are lithologically similar and be-
cause wells draw water from both aquifers in
parts of the area, they are discussed as a com-
bined aquifer referred to as the Miocene-Coas-
tal sands. The approximate locations of the
areas from which fresh water can be produced
from the principal aquifers are outlined on
Plate 25.

Pumpage of water from the Edwards-Trinity

and from the Edwards limestone (fault zone)
in any one basin where both aquifers occur has
a direct bearing on the quantity of additional
water available for development from the Ed-
wards limestone (fault zone) in the same basin
and in adjacent basins. The interrelationship of
pumpage and its effect on the potential avail-
ability of additional water from the Edwards
limestone (fault zone) aquifer is discussed at
greater length hereinbelow and also under the
Guadalupe Basin.

The present large pumpage of ground water
in the basin is for municipal, industrial, and
irrigation purposes. Greatest pumpage occurs
at San Antonio and in the area immediately
west of San Antonio. With the exception of the
Edwards limestone, additional large quantities
of water are available for increased develop-
ment in the basin. Smaller supplies of water are
available from minor aquifers in the south-cen-
tral portion of the basin.

Ground water obtained from the principal
aquifers in most areas of the basin is of fair to
good chemical quality and is suitable for most
uses.

Uses of water for municipalities, industries,
and irrigation in 1959 in this basin are listed in
Table II-19A and total 198,980 acre-feet. The
major portion of these uses, 168,830 acre-feet,
was supplied from ground-water sources, with
the remaining 30,150 acre-feet obtained from
surface-water supplies. The principal source of
this ground water was the Edwards limestone.

Projected 1980 municipal and industrial wa-
ter requirements for this basin total 298,500
acre-feet, of which 106,300 acre-feet is indicat-
ed to be supplied from ground water; and 192,-
200 acre-feet, from surface-water supplies. In-
formation pertaining to the amount and dis-
tribution of these requirements and sources of
supply is contained in Tables II-19B and II-19C.

The San Antonio metropolitan area presently
obtains its water from the Edwards limestone
(fault zone). A unit of this underground for-
mation extends from the West Nueces River
in Kinney County, across Uvalde, Medina,
Bexar, Comal, and Hays Counties, to the vi-
cinity of Kyle. Several large springs discharge
water from this limestone formation into the
Nueces, San Antonio, and Guadalupe River
Basins. Pumping of water from the Edwards
limestone (fault zone) for irrigation in Bexar,
Medina, Uvalde, and Kinney Counties has in-
creased significantly during the past decade. In
the years just preceding 1956, a combination
of a severe drought with reduced recharge to
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the reservoir, discharge from the springs, and
increased pumping reduced the water stored in
the underground reservoir to such a level that
Comal Springs ceased to flow in the summer of
1956. While the quality of the Edwards lime-
stone (fault zone) water is very good, water of
very poor quality occurs in a line generally
along the southern edge of the underground
reservoir. As water levels declined, preceding
the summer of 1956, a shifting of this ‘“good
water-bad water” line seems to have occurred.
Subsequently, with the large amounts of re-
charge into the formation during 1957-1958,
the “good water-bad water” line apparently re-
turned to its previous position. Insufficient data
are available to show in detail how the move-
ment of the “good water-bad water” line chang-
ed with water levels in the Edwards formation.
However, assuming that future water levels
will neot be drawn lower than those which oc-
curred in 1956 and also projecting the increased
irrigation pumping in Bexar, Medina, Uvalde,
and Kinney Counties, it appears that only about
75,000 to 100,000 acre-feet of water will remain
available to the city of San Antonio annually
from the Edwards limestone (fault zone) under
1980 conditions. It is thus expected that, in or-
der to meet the 1980 municipal and industrial
water requirements, it will be necessary for San
Antonio to obtain surface-water supplies.
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Three reservoirs are proposed for develop-
ment in this basin to meet as much as feasible
of the 1980 metropolitan requirements of San
Antonio and towns coastward to Kenedy.
These include the Cibolo Creek Reservoir in
Wilson County and the Ecleto Creek Reservoir
in Karnes County for municipal purposes, and
the East Lake off-channel reservoir which
would divert water from the San Antonio River
and serve a portion of the steam-electric power
generation requirements of the Bexar County
area. Either Cibolo or Ecleto Reservoir could
be utilized to meet the municipal and industrial
requirements of Kenedy and Karnes City. The
remainder of the San Antonio surface-water
requirements may be met by importation of
water from the east.

A large reservoir can be developed on the
lower San Antonio River at the Goliad site to
serve industrial water requirements in that area
and possibly in the lower Guadalupe and Corpus
Christi Bay areas. A discussion of the inter-
relation of the Guadalupe, San Antonio, and
Nueces River Basins and a possible cooperative
solution for serving the immediate water needs
of San Antonio is contained in the Guadalupe
River Basin portion of this report.

Pertinent details relative to the proposed res-
ervoirs in this river basin are contained in
Table I1-19D.



TABLE II-19A. SAN ANTONIO RIVER BASIN

Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

z iU Ground Surface

ones and Uses Water Water Total

Zone A

Municipal ... e e 3,900 0 3,900

INAUBLTIAL i i sovevin aos s cvomomn s o5 sommmsn @ wREE EURSIEG HE ¥R RGN a5 o i 0 0 0

Irrigation .. ... . . . ... e 24,730 10,440 35,170
Total Zone A ......... .. /1 T Y 28,630 10,440 39,070

Zone B

Municipal i s ssamues o ws s ey o E SRS S0 e GO 1 SRS 08 18 1 103,600 0 103,600

Industrial g i s.mms oo 0 mvsmy o 55 SENE DI SR 55 REeH SN T TORNIRRE TE I A 15,770 0 15,770

Irrigation . ... e 7,200 3,390 10,590
Total Zone B .. ... ... . . .. 126,570 3,390 129,960

Zone C

Municipal iz s i o5 25 56 5 Bei v 1 S TeEa B § 59 Bewiale S 54 B4 SUELE 19 55 4 4,680 0 4,680

Industrial .. ... e e 350 0 350

Irrigation . ... 8,600 16,320 24,920
Total Zone C ' i coiss wn s s ivine v i sosvaonme 68 5% SFNHIREES £ W R #6 FRRIREEH L 13,630 16,320 29,950

Basin Totals

Municipal . ... 112,180 0 112,180

Industrial ... .. ... . 16,120 0 16,120

Irrigation ... .. . 40,530 30,150 70,680

Total San Antonio Basin .. .......... ... ... ... .. ... ... ... ..... 168,830 30,150 198,980
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TABLE II-19B. SAN ANTONIO RIVER BASIN
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

Plt:)crelggegse Rel‘?‘?ige‘ Ground Surface Surface Reservoirs
e ments Water Water and Remarks
Zone A
Distributed ...................... 22,000 22,000 0
Total Zone A .................. 22,000 22,000 0
Zone B
San Antonio ..................... 263,000 75,0001 12,000 East Lake
4,000 Ecleto
34,000 Cibolo
138,0001 Import from other basinst
Distributed ............ ......... 3,000 3,000 0
Total ZoneB .. ... ............. 266,000 78,000 188,000
Zone C
Kenedy and Karnes City .......... 4,200 0 4,200 Ecleto
Distributed ...................... 6,300 6,300 0
Total ZoneC ....... ... ....... 10,500 6, 300 4,200
Total San Antonio Basin .. .... 298,500 106,300 192,200

1See text in Chapter I.

Requirements supplied by:

Summary for San Antonio Basin

Ground Water .. .. ... e
Surface Water . ... ... .. ... B 54,200
Imports from other basinsl ... .......... . ... ... ... 138,000

Total surface water

Total requirements
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106,300

192,200

298,500




TABLE I1-19C. SAN ANTONIO RIVER BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reservoisrs oF Distribution ield
Reservoir Systems 1e
y Imports - Amount Remaining
Name Yield Basin Use! Exports
Zone A
No reservoirs in zone ...... 0 0 | .. e 0 0 0
Zone B
East Lake .. ... ... ..... .. 12,000 San Antonio .... .. 138,0001 —_ —
Imports .. ... ...... ...... — 188;000! |San Antonio . .......... 188,0001 —_— —
Total Zone B . ... ... .. 12,000 138,000 | .. ... ... ... . .......... 150,000 0 0
Zone C
Cibelo . ... ... .. 84,000 San Antonio ...... o 84,000 0 ]
Ecleto 11,000 Kenedy-Kames City .. .. 4,200
San Antonio, Zone B 4,000
Total Ecleto ... ... .... 11,000 0 Lo o o wvanmenen v s 8,200 0 2,800
Goliad .... . ... ... ... .... 224,500 San Antonio-Nueces Coastal
Area (SA-NU), Zone C:
Sinton .............. 3,000
Portland ....... . ... .. 3,000
Ingleside ............ 9,000
Aransas Pass ........ 5,000
Rockport ............ 2,000
Total Zone C, SA-NU 22,000
Nueces-Rio Grande Coastal
Area (NU-RG), Zone A:
Corpus Christi . ... ... 25,000
Robstown-San Pedro . 5,000
Driscoll ............. 500
Bishop .............. 5,000
Kingsville ...... .... 8,500
Total Zone A, NU-RG 44,000
Total Golied . ... .. . . 224,500 0 0 66,000 158,500*
Total Zone C ...... ... 269,500 0 | e 42,200 66,000 161,300
Total San Antonio
Basin .... ... . .. 281,500 138,000 192,200 66,000 161,300
1 See text in ChapterI.
2 Of this amount 35,000 acre-feet remain for present or future uses other than municipal and industrial.
Summary for San Antonio Basin
Used in San Antonio Basin .. ... .. . S 54,200
Exports to other basins or coastal areas:
San Antonio-Nueces Coastal Area . .. .. .. ... . .. ...t i 22,000
Nueces-Rio Grande Coastal Area . . . ... . . . ... . e 44,000
Total exports . 66,000
Yield remaining:
Municipal and industrial usesafter 1980 . ... ... . ... ...l .. 126,300
Other present or FUtUre WSeS . .. . ... ...\ttt it i e . 35,000
Total yield remaining . ... ..... ... . . i i iitaeaaeaae e 161,300
Total yield 281,500
Imports fromother basins . ... ... . ... .. ... 138,000
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(Tables bearing this general title are discussed in the beginning of this chapter)

TABLE II-19D. SAN ANTONIO RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet

Name of Reservoir Stream Location of Dam T—— C;:)::;ty e Azrie-llgeet &l;le; gggl

Reference (Miles) County (Acre-Feet) | (Acre-Feet) | (Acre-Feet) | Per Yegr) (Acres)

Existing
Medina .................. Medina River 7 NNW Rio Medina| Medina 249,200 0 249,200 —_ 6,676
Total Existing ......... | ... ..o i L 249,200 0 249,200 —_ 5,575

Proposed
Bast Lake ............... Arroyo Seco 156 SE San Antonio Bexar 26,600 0 26,500 12,0001 1,360
Gibolo ................... Cibolo Creek 13 ESE Floresville Wilson 200,000 222,000 422,000 34,000 7,200
Ecleto ................... Ecleto Creek 5 NW Runge Karnes 80,000 0 80,000 11,000 5,100
Goliad ................... San Antonio River 3 WSW Goliad Goliad 997,600 702,000 1,699,600 224,6002 39,000
Total Propased ..........[ ... ... .. i Ll e 1,304,100 924,000 2,228,100 281,500 52,650

Total San Antonio

Basin ............. o L] e e 1,553,300 924,000 2,477,300 281,500 58,225

1 Selected diversion from San Antonio River.

2 Includes return flows.
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SAN ANTONIO-NUECES COASTAL AREA

This portion of the Gulf Coastal Plain geo-
graphical province is located between the San
Antonio and Nueces River Basins and includes
the Mission River watershed. This area has
been divided into three zones. (See Plate 20.)

Rainfall here varies from an average of about
28 inches annually on the west side to about 33
inches annually on the east side. Net evapora-
tion rates range from about 35 inches at the
headwaters of the Mission River to about 25
inches at the Coast. Surface runoff rates aver-
age about 75 acre-feet per square mile annually.

The chemical quality of water of the several
streams in this coastal area varies, with the
base flows of some tributaries containing unde-
sirable concentrations of dissolved minerals.
The flood flows of streams in this area generally
are of good quality. The regulation of flows by
reservoirs in this area will provide water gen-
erally suitable for municipal, agricultural, and
most industrial uses.

Uses of water by municipalities, industries,
and irrigation in this area in 1959 are listed in

Table II-20A, and total 22,440 acre-feet. Most
of this water, 22,220 acre-feet, was derived
from ground-water sources, with the remaining
220 acre-feet obtained from surface-water sup-
plies. There are no major surface-water reser-
voirs in this area.

Projected 1980 municipal and industrial wa-
ter requirements for this area total 93,500
acre-feet, of which 12,700 acre-feet is indicated
to be supplied from ground-water sources; and
80,800 acre-feet, from surface-water sources.
Three proposed reservoirs will be needed in this
area to meet a portion of the surface-water re-
quirements. These three reservoirs are Beeville
Reservoir on Medio Creek, Blanco Reservoir on
Blanco Creek, and Woodsboro Reservoir on the
Aransas River. In addition, part of the indus-
trial water requirement of this area would be
served from Goliad Reservoir on the lower San
Antonio River, and some municipal water ob-
tained from Lake Corpus Christi. Pertinent in-
formation relative to the requirements of this
area and sources of supply are listed in Tables
I1I-20B and II-20C. Information on the three
proposed reservoirs is contained in Table I1I-20D.
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TABLE II-20A. SAN ANTONIO-NUECES COASTAL AREA

Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone A
Municipal zumss ses verisss 24 02 5 v SoPuETEIRNTER % IF 5049 VE B Th SRR 40 0 40
Industrial e huvesner B srun/ s s it B it pat Vel b e sse—rin Bl BT T o 0 0 0
Irrigation suwes s o veeesse oy B 5 Qe Sugavends o5 08 08 o G i punsiersees 0 0 0
Total Zone A ... ... .. . e e s 40 0 40
Zone B
MUnicipal . ..ot e e e 810 0 810
INAUSEEIA] i sn v v vomE vt oF 26 BEEeTEETE SHEeEE Tl T €Y 5 6 L B R 690 0 690
IPPIZAtION  cusnmnue wos v s gmivsmin dii s ein 1 e come. wim scimtpm s sgsson ash b won 108 40 pe 20 220 240
Total Zone B ... ...... . . .. ... 1,520 220 1,740
Zone C
Municipal oz o i RS B SR T N W A R s G e e e 2,190 1,300 3,490
Industrial .. ... e e 610 9,000 9,610
Irrigation suuuias o s s pewmgen o s B o 00 0 PERTEATSTHTRRTGR BT ST S W RS 17,860 0 17,860
Total Zone C . ... ... .. .. 20,660 10,300 30,960
Coastal Area Totals
Munieipal . ... . 3,040 1,300 4,340
Industrial . ... . e 1,300 9,000 10,300
Irrigation ... . . . .. 17,880 220 18,100
Total San Antonio-Nueces Coastal Area .................. ....... 22,220 10,520 32,740
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TABLE II-20B. SAN ANTONIO-NUECES COASTAL AREA
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply
Place of U 1980
z:,re[?ser se Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
Distributed ..................... 10,000 2,000 8,000 Import from Cuero I in Zone G,
Guadalupe Basin
Total Zone A . ... ......... .. .. 10,000 2,000 8,000
Zone B
Refugio .................... .. .. 3,200 1,000 2,200 Blanco
Distributed ... ... ........... ... 5,800 5,800 0
Total Zone B ................. 9,000 6,800 2,200
Zone C
Beeville: i i s s o w08 3,500 0 3,500 Beeville
Sintons . . ceswe oo o g e 4,000 0 1,000 Woodsboro
3,000 Import from Goliad in Zone C,
San Antonio Basin
Taft ... .. ... 3,400 900 2,500 Woodsboro
Odem ... ... .......... .. ..... ... 4,600 0 4,600 Import from Corpus Christi in
Zone B, Nueces Basin
Gregory :u i sosavas o sraeSen i &5 26,000 26,000 Import from Corpus Christi
Portland 5,400 2,400 Import from Corpus Christi
3,000 Import from Goliad
Ingleside .......... 11,600 0 2,600 Import from Corpus Christi
9,000 Import from Goliad
Aransas Pass .. 10,000 0 5,000 Import from Goliad
5,000 Import from Corpus Christi
Port Aransas : :siceienes o i s 1,000 0 1,000 Import from Corpus Christi
Rockport ......... .. ... .. .. ...... 2,500 500 2,000 Import from Goliad
Distributed ...................... 2,500 2,500 0
Total Zone C . ... ........ ... ... 74,500 3,900 70,600
Total San Antonio-Nueces
Coastal Area . ... ...... 93,500 12,700 80,80

Summary for San Antonio-Nueces Coastal Area

Requirements supplied by:
Ground Water . . ..

Surface Water . . .

Imports from other basins:

Guadalupe Basin
San Antonio Basin .
Nueces Basin

Total imports .
Total surface water .

Total requirements

12,700
9,200
8,000
22,000
41,600
71,600
80,800
93,500




TABLE II-20C. SAN ANTONIO-NUECES COASTAL AREA
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

7 Reservo:isrs or Distribution
eservoir Systems Im Yield
ports Amount ini
Name Yield Place Used Remaining
Zone A
No reservoirs in zone...... 0 I L L T —_ —_
Cuero I in Guadalupe Basin —_ 8,000 | Distributed .............| 8,000 -
Total Zone A . ... ... ... 0 8,000 | .......... . 8,000 0
Zone B
Blanco ................... 7,400 Refugio ................. 2,200 5,200
Beeville . ................. 7,200 Beeville, Zone C ....... .| 3,500 3,700
Total Zone B .......... 14,600 0 C ERET SO B G DR A nal S5 2 5,700 8,900
Zone C
Woodsboro . .............. 7,400 Sinton ................. 1,000
Taft ......... .. ... ... ..] 2,500
Total Woodsboro ...... .. 7,400 0 | i on o v e o su v s 8,500 3,900
Goliad in San Antonio Basin — 22,000 |Sinton ................. 3,000
Portland ................ 3,000
Ingleside ... ...........]| 9,000
Aransas Pass ...........| 5,000
Rockport ... ... ... ... ... 2,000
Total Goliad import. ... 22,000 —
Corpus Christi in
Nueces Basin — 41,600 |Odem .................. 4,600
Gregory ................ 26,000
Portland ................ 2,400
Ingleside ................ 2,600
Aransas Pass ............ 5,000
Port Aransas. ... ....... .. 1,000
Total Corpus Christi
import ................ 41,600 —
Total Zone C . 7,400 63,600 | . ................ S 67,100 3,900
Total San Antonio-
Nueces Coastal Area . 22,000 71,600 N eoomm e wee so o sranear R 80,800 12,800
Summary for San Antonio-Nueces Coastal Area
Used in San Antonio-Nueces Coastal Area ... ... . . ... ... . e e 9,200
Yield remaining for municipal and industrial uses after 1980.. ... ... ... . ... ... ... ... ... ... 12,800
Total yield S S s B ; T 3 T - 2_2,000
Imports from other basins:
Guadalupe Basin ... ... ... ..o e 8,000
San Antonio Basin : . . . e ..22,000
Nueces Basin . . . o R 41,600
Total imports R SRRE0 5 A W T QEEETIR A+ @ e e e e e e a e e e et ey
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TABLE I1I-20D. SAN ANTONIO-NUECES COASTAL AREA
Data For Reservoirs Over 5,000 Acre-Feet

(Tables bearing this general title are discussed in the beginning of this chapter)

Capacity

. . ‘ Yield Area Top
Name of Reservoir Stream Location of Dam IConservation] Flood | Total Acre-Feet | Cons. Pool
Reference (Miles) County (Acre-Feet) | (Acre-Feet) | (Acre-Feet)| Per Year) (Acres)
Existing
None
Proposed
Beeville ................. Medio Creek 8 NE Beeville Bee 70,700 0 70,700 . 7,200 3,500
Blaneo ................... Blanco Creek 7 NW Refugio Refugio 59,200 0 59,200 7,400 4,600
Woodsboro ............... Aransas River 15 SW Refugio Refugio- 62,500 0 62,500 7,400 5,000
San Patricio
Total Proposed ..........| ....coiiiiiiinnnnn] creiiiiniiiiiinid vl e 192,400 0 192,400 22,000 13,100
Total San Antonio-
Nueces Coastal Area .. .| ...........c.ccoive] thiiiiieninnreonocaee] teveveeeeenenonnnns 192,400 192,400 22,000 13,100

o
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GROUND WATER OF
LOWER COASTAL AREAS

To avoid repetition, there is combined here
the discussion of ground water for two coastal
areas lying south of the San Antonio River.
These coastal areas and their unit numbers are

20. San Antonio-Nueces and
22. Nueces-Rio Grande.

The reconnaissance ground-water study in
the Lower Coastal Areas will be completed in
September 1961. More comprehensive studies
have been made in the following counties: Cam-
eron, Goliad, Hidalgo, Karnes, Live Oak, and
Starr.

The principal aquifers in these coastal areas
are the alluvium; the Miocene sands (Cata-
houla-Oakville-Lagarto) ; and the Coastal sands
(Goliad-Willis-Lissie-Beaumont). Because the
Miocene sands and Coastal sands are similar
lithologically and because wells draw water
from both aquifers in parts of the area, they
are discussed as a combined aquifer referred to
as the Miocene-Coastal sands. The locations
where these aquifers yield fresh water are
shown on Plate 25.

Adequate supplies of ground water are gen-
erally available in the area to supply most small
municipal, industrial, and ranch needs. The
quantity of fresh water available from the Mio-
cene-Coastal sands in the Lower Coastal Areas
is much less than is available in the Upper Coas-
tal Areas because of wide variations in sand
thickness, generally lower transmissibilities,
and reduced rainfall for recharge. Intensive
irrigation is supported in the Rio Grande Valley
area by the combined use of ground and surface
water, and in local parts of these Lower Coastal
Areas by ground water alone. Most of the
ground water pumped in the Rio Grande Valley
area is for irrigation. Leakage from canals and
ditches carrying surface water and downward
percolation of applied irrigation water furnishes
much of the recharge to aquifers in this area.
Additional quantities of recharge are supplied
by precipitation and infiltration of streamflow.

Water in the Miocene-Coastal sands generally
is poorer in chemical quality than water avail-
able from this aquifer in the Upper Coastal
Areas, although it is generally suitable for most
purposes.

NUECES RIVER BASIN

The Nueces River Basin rises on the Edwards
Plateau and flows in a southerly direction onto

the Gulf Coastal Plain near Uvalde. It follows
a southerly course to Carrizo Springs and
thence an easterly and southeasterly course to
empty into Corpus Christi Bay. Its principal
tributaries are the Frio and Atascosa Rivers.
This basin has been divided into two zones. (See
Plate 21.) It should be noted that the basin, as
defined, does not include Corpus Christi, which
lies in the Nueces-Rio Grande Coastal Area just
south of this basin line.

Rainfall on the basin ranges from an average
of 22 inches annually on the headwaters to
about 28 inches at the mouth. Across the center
of the basin, the rainfall ranges from an aver-
age of 20 inches on the western edge to about
26 inches on the eastern side. Net evaporation
rates range from about 60 inches in the head-
waters and western edge of the basin to about
30 inches at the mouth.

Average runoff rates vary from very little
along the western edge to about 50 acre-feet per
square mile in the headwaters and through the
central and eastern portions of the basin.

The chemical quality of the surface water in
the Nueces River Basin varies from the head-
waters to the mouth. Generally, the water of
the main stream and major tributaries is suit-
able for municipal, industrial, and agricultural
uses. The water of the basin above Uvalde is
of excellent quality. Small mineral contributions
gradually occur downstream from Uvalde, but
these are not objectionable. The outflow from
Lake Corpus Christi is low in dissolved miner-
als as indicated by the 1959 water year rec-
ords, which show the weighted average total
dissolved solids was 274 parts per million.

The reconnaissance ground-water study in
the Nueces River Basin will be completed in
August 1963. Somewhat more detailed studies
have been made in the following counties in
the basin: Bandera, Bexar, Dimmit, Edwards,
Karnes, Kinney, Live Oak, Medina, Real, Uval-
de, and Wilson.

Large quantities of ground water are avail-
able from the Edwards limestone (fault zone)
and the Carrizo-Wilcox sands. Lesser quanti-
ties are available from the Edwards-Trinity
(Edwards limestone and Trinity sands); the
Miocene sands (Catahoula-Oakville-Lagarto),
and the Coastal sands (Goliad-Willis-Lissie-
Beaumont). Because the Miocene sands and
Coastal sands are lithologically similar and be-
cause wells in the basin draw water from both
sands, they are discussed here as a combined
aquifer referred to as the Miocene-Coastal
sands. The location of the areas where these
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principal aquifers yield fresh water in the basin
are shown on Plate 25, After periods of heavy
rainfall, relatively large amounts of water also
are available from the Leona gravel along the
Leona and Nueces Rivers in Dimmit and Zavala
Counties, but it is not included as a principal
aquifer in the table herewith. Water suitable
for irrigation, stock, and domestic use, and in
some areas, for small communities is available
in small quantities from minor aquifers in the
Nueces Basin.

Pumpage of water from the Edwards-Trinity
and from the Edwards limestone (fault zone)
in any one basin where both aquifers occur has
a direct bearing on the quantity of additional
water available for development from the Ed-
wards limestone (fault zone) in the same basin
and in adjacent basins. The interrelationship of
pumpage and its effect on the potential avail-
ability of additional water from the Edwards
limestone (fault zone) aquifer is discussed at
greater length herein under the Guadalupe and
San Antonio Basins.

The water obtained from the Edwards-Trin-
ity, Edwards limestone (fault zone), and Car-
rizo-Wilcox sands is generally of a uniform
chemical quality suitable for most uses. How-
ever, it becomes more highly mineralized down-
dip. Generally, water obtained from the other
prinicpal aquifers is moderately to highly min-
eralized but is suitable for stock, domestic, irri-
gation, and some industrial uses and in some
instances, for small municipal supplies.
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Present uses of water in this basin in 1959
are listed in Table II-21A, and total 422,550
acre-feet. Of this total, 292,630 acre-feet was
supplied from ground-water sources; and the
remaining 129,920 acre-feet, from surface-wa-
ter supplies. The only major surface reservoir
in this basin is Lake Corpus Christi.

Projected municipal and industrial water re-
quirements in this basin total 34,900 acre-feet.
These water requirements are indicated to be
supplied from ground-water sources.

The location of the water requirements and
means of serving these requirements are con-
tained in Tables II-21B and II-21C.

To meet the water requirements of Corpus
Christi, which is located in the coastal area
adjacent to the Nueces River Basin, it is pro-
posed to enlarge Lake Corpus Christi (the pres-
ent dam was designed for future enlargement).

Pertinent reservoir information on the en-
largement of Lake Corpus Christi is contained
in Table II-21D. Several additional reservoirs
have been proposed for this basin primarily for
irrigation and include the following reservoirs
listed in the Nueces River master plan devel-
oped by the Nueces River Conservation and
Reclamation District: Concan, Cotulla, Fowler-
ton, Sabinal, Tom Nunn Hill, and Whitsett. Of
these reservoirs, the Concan and Sabinal Res-
ervoirs will be given future consideration for
use to supplement the recharge to the Edwards
limestone (fault zone).



TABLE II-21A. NUECES RIVER BASIN
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

z iU Ground Surface

ongasand. =aes |  Water Water Total

Zone A

MURICIPAL & s vin s s £ v sssvis o e 31 G wEmraSIRER o K T e e 7,770 280 8.050

INdUuBtrial . ouvsim 5 5e 08 Srmnr s 22 $50550 558 5% 5 35 Ko S0SE0T U 5 i OB R A 2,150 0 2.160

IPEgAtion . ... . s 271,700 74,260 345,960
Total Zone A .. ... .. .. ... e 281,620 74,540 356,160

Zone B

Municipal ;s voovses 25 25 o by de G coeld 55 65 § Be Seves SeE G £ 4 PR 1,030 1,050 2,080

INAUSBLEIAL .. oo oot e e e e 0 0 0

Irrigation . & i isev it wiasns i v o5 SESHEE UF B3 oo aai ve v B SRk 9,980 3,190 13,170
Total Zone B ... ... .. . . . ... i 11,010 4,240 15,250

Basin Totals

Municipal . ... . 8,800 1,330 10,130

Industrial . ... ... ... 2,150 0 2,150

Irrigation ..... P . 281,680 77,450 359,130

Total Nueces Basin ... ... ... ... . . ... . ... .. ... .. ... .. ... 292,630 78,780 371,410
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TABLE II-21B.

NUECES RIVER BASIN

Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Place of Use Rel 280 e Sk :
o e s | G | e | vunew

Zone A
Carrizo Springs ............... 3,600 3,600 0
Crystal City .................. 3,100 3,100 0
Cotulla ....................... 1,600 1,600 0
Hondo ........................ 1,800 1,800 0
Uvalde ....................... 4,600 4,600 0
Distributed ................... 15,500 15,600 0

Total Zone A ............... 30,000 30,000 0
Zone B
Mathis ....................... 1,300 1,300 0
Distributed ................... 3,600 3,600 0

Total Zone B ................ 4,900 4,900 0

Total Nueces Basin . ....... 34,900 84,900

Io

Requirements supplied by:

Summary for Nueces Basin

Ground Water . ... . i e e e e e e e e
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TABLE II-21C. NUECES RIVER BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

. Reservoisrs = Distribution Vield
eservoir Systems e
oIr Oy Imports Place Amount Hemaining
Name Yield Basin Use| Exports
Zone A
No reservoirs in zone. ... ... 0 0 0 0 0
Zone B
|
Corpus Christi ............ 212,000 San Antonio-Nueces Coastal|
Area (SA-NTU), Zone C:
Odem ............... 4,600
Gregory ............ 26,000
Portland ... ........ 2,400
Ingleside . .... 2,600
Aransas Pass ...... . 5,000
Port Aransas ........ 1,000
Total Zone C, SA-NU 41,600
Nueces-Rio Grande Coastal
Area (NU-RG), Zone A:
Agua Dulce ......... 800
Alice ................ 8,000
Corpus Christi .. .. .. 102,000
Robstown-San Pedro. . 14,400
Total Zone A, NU-RG 125,200
Total Corpus Christi ... 212,000 (/] 0 166,800 45,200
Total Zone B .. ... 212,000 0 0 166,800 45,200
Total Nueces Basin . . 212,000 0 0 166,800 45,200
Summary for Nueces Basin
Exports to other basins or coastal areas:
San Antonio-Nueces Coastal Area .. .. . . .. .. ... ... ... e 41,600
Nueces-Rio Grande Coastal Area ..125,200
TOtal @XPOTES . . .. .o e e e e 166,800
Yield remaining for municipal and industrial uses after 1980 45,200
L iy BT [+ DN e VO om0 e ST 5156 & 5 6010101010018 63 58 0 56 68 0 50600000 HEGH B GO B0 000 DO0C 212,000
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(Tables bearing this general title are discussed in the beginning of this chapter)

TABLE II-21D. NUECES RIVER BASIN
Data For Reservoirs Over 5,000 Acre-Feet

i ot Capacity Yield Area Top
Name of Reservoir Stream Location of Dam Conservetion Flood Total tﬁ-“{ig‘)!t C?R%xgso)ol
Reference (Miles) County (Acre-Feet) | (Acre-Feet) | (Acre-Feet)
Existing
Corpus Christi ........... Nueces River 4 SW Mathis San Patricio- 302,100 0 302,100%, 118,800 22,050
Jim Wells
Total Existing ..........| ..oviiriiiiiiennnee] tiiiiiiiiiiiinnnees] ciiieiieiinnaenann 302,100 0 802,100 118,800 22,050
Propused
Corpus Christi
(Enlargement) ........... Nueces River 4 SW Mathis San Patricio- 297,900 0 297,900 93,200 12,850
Jim Wells
Total Propased ......... | .....ciiiiiiiiinne] triiiiiiiiiieneceed it 297,900 0 297,900 93,200 12,850
Total Nueces Basin ... | ..............oooc tiiiiiiiiivienieeed  viieiiiiiiiiiean, 600,000 600,000 212,000 84,900

lo

1 At the present time the operating capacity is 185,900 acre-feet.
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NUECES-RIO GRANDE COASTAL AREA

This portion of the Gulf Coastal Plain is
bounded on the north by the Nueces River
Basin and on the west and south by the Rio
Grande Basin. Its location and extent are shown
on Plate 22. This area has been divided into
three zones and includes Corpus Christi on the
northeast and lower Rio Grande Valley on the
southern end.

Rainfall varies from an average of about 21
inches annually on the westerly inland section
to about 28 inches along the Coast. Average net
evaporation rates range from about 60 inches
on the westerly inland portion to about 32
inches annually along the coast. Runoff rates
average about 50 acre-feet per square mile.

Uses of water in this area during 1959 are
listed in Table II-22A, and total 1,357,340 acre-

feet. Ground water supplied 253,200 acre-feet
of this use while surface-water facilities served
the remaining 1,104,140 acre-feet.

Projected 1980 municipal and industrial wa-
ter requirements in this area total 431,600 acre-
feet, of which 58,600 acre-feet is indicated to be
supplied from ground water; and 373,000 acre-
feet, from surface-water sources. The locations
and amounts of these requirements and sources
of supply are shown in Tables II-22B and II-
22C. In order to meet these projected require-
ments, use was made of water from the en-
larged Lake Corpus Christi, from the Rio
Grande, from two proposed reservoirs at Alice
and Kingsville, and from industrial water from
Goliad Reservoir. Details of these existing and
proposed reservoirs are contained in Table II-
22D. For discussions of Goliad Reservoir, please
refer to the Guadalupe and San Antonio River
Basin portions of this chapter.

TABLE I1I-22A. NUECES-RIO GRANDE COASTAL AREA
Water Uses During 1959

Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone A
Municipal ... 7,340 17,900 25,240
Industrial . . e 4,230 22,940 27,170
ITTIGAtION wigiva oo 95 s o v o o 5 =0 9 POERYE 5 U0 5% SRR O B TE Rk 10,500 7,320 17,820
Total Zone A . . 22,070 48,160 70,230
Zone B
Municipal . ... e 1,860 0 1,860
INAUStrial : s s s oo wowms 50 o PRt & 48 S5 T E S BY T8 SNTRETRAE 0 W 1] 0 0
Irrigation ... .. e 4,270 3,710 7,980
Total Zone B . ... .. . e 6,130 3,710 9,840
Zone C
MURICIDAD 1. e v s eomits 0 60 s Sits o 508 5 460 Goviv son ) 56 6% W% w3 ara oo Wm0 wcms 3,450 65,620 69,070
Industrial .. .. .. e e e 790 3,090 3,880
Irrigation . ... ... .. e 225,000 1,089,000 1,314,000
Total Zone C . .. . e 229,240 1,157,710 1,386,950
Coastal Area Totals
Municipal .... ... 12,650 83,520 96,170
Industrial 5,020 26,030 31,050
IEHGAtion .. ..o 239,770 1,100,030 1,339,800
Total Nueces-Rio Grande Coastal Area 257,440 1,209,580 1,467,020
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TABLE I1I-22B. NUECES-RIO GRANDE COASTAL AREA
Municipal and Industrial Water Requirements and Sources of Supply for 1980

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

1980
Pl f Use :
?)cre[?ser : Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Zone A
AguaDulce ...................... 1,100 300 800 Import from Corpus Christiin Zone
B, Nueces Basin
Alice ........ .. .. ... o] 20,500 6,000 8,000 Import from Corpus Christi
6,500 Alice
San Diego ....................... 1,000 0 1,000 Alice
Corpus Christi ................... 127,000 0 102,000 Import from Corpus Christi
25,000 Import from Goliad in Zone C,
San Antonio Basin
Robstown-San Pedro ............. 19,400 0 14,400 Import from Corpus Christi
5,000 Import from Goliad
Driscoll ........... ... . ......... 1,000 500 500 Import from Goliad
Bishop ....... ... ... .. ... ...... 11,800 6,800 5,000 Import from Goliad
Kingsville .......... ... .. ........ 23,300 7,300 7,500 Kingsville
8,500 Import from Goliad
Distributed ...................... 12,900 12,900 0
Total Zone A .................. 218,000 33,800 184,200
Zone B
Falfurrias ....... ... .. ........... 7,400 7,400 0
Hebbronville .................... 800 800 0
Distributed ....... ............... 7,900 7,900 0
Total ZoneB ........ .. ..... ... 16,100 16,100 0
Zone C
Brownsville . ..... ... ... ..... ... 14,500 0 14,500 Import from Falcon in Zone G,
Rio Grande Basin
Donna ... ... ... .......... 4,700 0 4,700 Import from Falcon
Edinburg ... ... ... ... .. ... 4,400 0 4,400 Import from Falcon
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TABLE II-22B. NUECES-RIO GRANDE COASTAL AREA (Cont’d)
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

P ime 1980 Sources of Supply
or User Require- Ground Surface Surface Reservoirs
ments Water Water and Remarks
Harlingen ....................... 12,000 0 12,000 Import from Falcon
McAllen nus on wam aamawien v s 10,500 0 10,500 Import from Falcon
Mercedes ............ccovuiivnnn. 3,100 0 3,100 Import from Falcon
Mission . .............. ... ....... 5,200 0 5,200 Import from Falcon
Pharr ... ... ... .. ... ... ... 3,200 0 3,200 Import from Falcon
Raymondville .................... 3,400 0 3,400 Import from Falcon
San Benito ...................... 4,400 0 4,400 Import from Falcon
Weslaco ......................... 3,400 0 3,400 Import from Falcon
Distributed . ......... . ........... 128,700 8,700 120,000 Import from Falcon
Total Zone C . .................. 197,500 8,700 188,800
Total Nueces-Rio Grande
Coastal Area ................ 431,600 58,600 373,000

Summary for Nueces-Rio Grande Coastal Area

Requirements supplied by:
Ground Water ... ..ottt e ee e i ot e, R G TSN SO B S UR SIS G SR R TN

Surface Water ............. e 15,000

Imports from other basins:

San AntonioBasin ... ... . ... .. ame B s pER B ¥ B v b 44,000

Nueces Basin ... ... ... .. . e 125,200

Rio Grande Basin .. ......... ...ttt woes o Daes 6 y oy o8 B9 R 188,800
Totalimports ....................... e S R e R Ses W OV STRRPENS A SUSENETe S SRMRES 358,000
Total surface Water . ... .. ...ttt e e

373,000

431,600
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TABLE 11-22C. NUECES-RIO GRANDE COASTAL AREA
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

R Reservoérs or Distribution
eservoir Systems Im Yield
ports Amount e
Name Yield Place Used Remaining
Zone A
Alice . 8,000 Alice ... ................. 6,500
San Diego ............... 1,000
Total Alice ... 8,000 [/ [ U 7,600 500
Kingsville ................ 8,000 Kingsville .............. 7,500 500
Goliad in San Antonio Basin —_ 44,000 | Corpus Christi ........... 25,000
Robstown-San Pedro ..... 5,000
Driscoll . ................ 500
Bishop .. ... ... ......... 5,000
Kingsville ............... 8,500
Total Goliad import . ... 44,000 —
Corpus Christi in Nueces
Basin —_ 125,200 | Agua Dulce ............. 800
Alice S TR e o e s e s 8,000
Corpus Christi ........... 102,000
Robstown-San Pedro ...... 14,400
Total Corpus Christi
import ................ 125,200 —_
Total Zone A ......... 16,000 169,200 184,200 1,000
Zone B
No reservoirs in zone ...... 0 0 0 0
Zone C
No reservoirs in zone . ... .. 0 e : . —_ o
Falcon in Rio Grande Basin — 188,800 | Brownsvilte 14,500
Donna .................]J 4,700
Edinburg ....... ........ 4,400
Harlingen ..............| 12,000
McAllen ................] 10,500
Mercedes ...............] 3,100
Mission 5,200
Pharr .. ... ... ..........] 3,200
Raymondville ,........... 3,400
San Benito .............. 4,400
Weslaco . .......... ....| 3,400
Distributed .............| 120,000
Total Falcon import ... 188,800 —
Total Zone C ... ... ... 0 188,800 188,800 0
Total Nueces-Rio '
Grande Coastal Area | 16,000 358,000 373,000 1,000
Summary for Nueces-Rio Grande Coastal Area
Used in Nueces-Rio Grande Coastal ATea. .. ...........oiiiiiireninnensanaanonnenesrnsassainsnrsnnensaes 15,000
Yield remaining for municipal and industrial uses after 1980. ... ...... . ... ... ... . ... il 1,000
TOtAl TICIA . oo s sim st mo fe o oo oo o o oTaSH Fb TR EEEIREIEE G5 § G564 308 ARIRTEE Hed S SRR SR SRR 0 16,000
Imports from other basins: -
San Antonio Basin .. SHete G e e iie o v e e iSele o e ol nla e s nla ale slals s alale e s sl slale o s e ale e s sla s e s 44,000
Nueces Basin . . . . ... . e 125,200
RioGrande Basin. ......... .................. O S 188,800
Total iIMPOTLS i ;via 4is wEvim@sd £% TRAEAATE 55 Fg SRATRILSEE + 2 o b a0 oo o e s os oo nio e e s aaoooanssonsass cisssssssesa 358,000
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TABLE II-22D. NUECES-RIO GRANDE COASTAL AREA
Data For Reservoirs Over 5,000 Acre-Feet
(Tables bearing this general title are discussed in the beg nning of this chapter)

Capacity Yield | A
. . rea Top
Name of Reservoir Stream Location of Dam Conservation  Flood Total Acre-Feet | Cons. Pool
Reference (Miles) County (Acre-Feet) | (Acre-Feet) | (Acre-Feet)| Per Year) (Acres)
Existing
Tranquitas ................ Tranquitas Creek 5 NW Kingsville Kleberg 6,000 0 6,000 —_ 400
Monte Alto ............... Rio Grande (off 4 NNE Monte-Alto| Hidalgo 26,000 0 26,000 — 2,370
channel)
Valley Acres .............. N. Floodway (off 7 NNE Mercedes Hidalgo 7,800 0 7,800 — 906
channel)
Loma Altal ............... Resaca del Rancho 8 NE Brownsville Cameron 26,600 0 26,500 — —
Viejo (off channel)
Total Existing ..........| ..ccviiiiinnnnnenna]| comieninennenaeas] coviiiiiiiiiiaannn. 66,300 0 65,300 — 3,676
Proposed
Alice ....ciiiiiiiiennnnn San Fernando Creek 8 NNE Alice Jim Wells 23,000 0 23,000 8,000 3,340
Kingsville ................ San Fernando Creek 7 SE Kingsville Kleberg 23,100 0 23,100 8,000 2,390
Total Proposed ..........| ....cooviiiiiiinnne] tiiiiiiiiiiiiianand] 46,100 0 46,100 16,000 5,730
Total Nueces-Rio
Grande Coastal Area . ..[ ...................] oiiiiiiiiiiiiiin] 111,400 111,400 16,000 9,406

lo

gLl

1 Under construction.
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RIO GRANDE BASIN

The Rio Grande rises in southern Colorado,
flows in a southerly direction across New Mex-
ico, and enters Texas at El Paso. From El Paso
to its mouth, a distance of about 1,250 miles,
the river forms the international boundary be-
tween the United States and Mexico. Since the
Rio Grande is an interstate and international
river, its flow is allocated under one compact
between the states of Colorado, New Mexico,
and Texas, as well as two treaties between the
United States and Mexico. Between El Paso and
Brownsville, the basin includes, successively,
portions of the Trans-Pecos Texas, Central Tex-
as, and the Gulf Coastal Plain geographical pro-
vinces. The basin has two large tributaries in
Texas: the Pecos and Devils Rivers; and three
important tributaries enter from Mexico: Rio
Conchos, Rio Salado, and Rio San Juan. The
Texas portion of the basin, as shown on Plate
23, is quite broad above the mouth of the Devils
River; while below that point, it tapers down to
a narrow area bordering the river. In the broad
portion, there are two large closed basins. This
is thelargest river basin in Texas.

The Pecos River where it joins the Rio
Grande, and the Rio Grande in the reach from
the Pecos to Falcon Reservoir have experienced
the largest known peak flood flows of any rivers
in Texas.

Rainfall varies from an average of about 8
inches annually at El Paso, to about 14 inches
at the mouth of the Pecos River, to about 26
inches in the lower valley. Net evaporation
rates average from about 90 inches annually in
the Big Bend country, to about 70 inches at the
mouth of the Pecos, to about 35 inches at
Brownsville. Runoff rates range from about
zero in portions of the upper basin to about 50
acre-feet per square mile annually in the lower
part of the basin.

The water of the Rio Grande in Texas is of
a chemical quality generally suitable for munici-
pal, agricultural, and most industrial purposes.
Undesirable concentrations of dissolved miner-
als occur in the main-stream reach from the
lower El Paso valley to Presidio, and also occur
on the Pecos River from Red Bluff Reservoir
to Sheffield. The high concentration of minerals
in the water of the Pecos River throughout the
Red Bluff Water Power Control District re-
quires irrigated lands to have good drainage to
prevent the accumulation of undesirable salts.
The Pecos River water above Sheffield is not
suitable for municipal purposes. Accretions of

good quality ground water to the Pecos River
below Sheffield greatly improve the chemical
quality of the water reaching the Rio Grande.
Water below Falcon Dam is of good quality,
with some gradual increases in mineral concen-
trations occurring downstream. At times of low
releases from Falcon Reservoir and small diver-
sions from the river, the mineral concentrations
in the Rio Grande become deleterious. Available
data indicate the sources of these salts to be
principally drains from Mexico. For the 1959
water year, the weighted average of total dis-
solved solids was 5,140 ppm (parts per million)
for the Pecos River below Red Bluff Dam near
Orla. In the Rio Grande, for the calendar year
1959, the weighted average of total dissolved
solids was 809 ppm at El Paso; 1,728 ppm at
Fort Quitman at the lower end of the El Paso
Valley; 434 ppm below Falcon Dam; and 647
ppm passing Anzalduas Dam.

In the Rio Grande Basin, the reconnaissance
ground-water study will be completed in Sep-
tember 1962. More comprehensive studies have
been made in the following areas in the basin:
Cameron County; Crane County; Dimmit Coun-
ty; Edwards County; El Paso County; Hidalgo
County; Hudspeth County; Kinney County;
Marathon Area, Brewster County; Marfa Area,
Presidio County ; Pecos County ; Reeves County;
Starr County ; and Winkler County.

Relatively large quantities of water are avail-
able in local areas of the Rio Grande Basin from
alluvium (alluvial deposits including Trinity
sands where they are in contact with alluvium
in the Pecos County area) and from the Ed-
wards-Trinity (Edwards limestone and Trinity
sands). Locations of these two aquifers are
shown on Plate 25. Smaller quantities of water
significant in supplying domestic, stock, and
municipal needs are available from the Santa
Rosa formation in Winkler and Reeves Coun-
ties, the Bone Spring limestone in Hudspeth
County, and parts of the San Andres and Capi-
tan aquifers. Limited supplies of ground water
occur in river alluvium from El Paso to Starr
County, but these supplies are only locally im-
portant.

The alluvium in the Rio Grande Basin re-
ceives large amounts of recharge in local areas.
However, data available indicate that the pres-
ent rate of pumpage from the alluvium thirough-
out the basin as a whole exceeds the rate of re-
charge. Where pumpage exceeds recharge, the
present rates of pumpage cannot be maintained
indefinitely.

The large pumpage of ground water for mu-
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nicipal and industrial purposes is concentrated
mainly in the El Paso area, where 62,000 acre-
feet was pumped in 1959 for these purposes.
Of this amount, 31,000 acre-feet was pumped
from alluvial deposits in the Hueco Bolson. The
Hueco Bolson, the source of most of the good
quality ground water available for future use,
receives approximately 15,000 acre-feet of re-
charge per year and has in storage about 7,200,-
000 acre-feet of recoverable water of good qual-
ity.

The quality of ground water in the Rio
Grande basin ranges within wide limits. The
water is generally of good quality in the alluvi-
um in parts of the Trans-Pecos and El Paso
areas. However, local problems are encountered
in developing supplies from the alluvium as
highly mineralized water moves into areas of
heavy pumpage. With local exception, water
from the other aquifers in the basin is more
highly mineralized; but, because of favorable
soil characteristics, it is suited for irrigation,
and most of the water pumped is used for that
purpose.

Uses of water in this basin during 1959 by
municipalities, industries, and irrigation are
listed in Table II-23A, and total 1,661,280 acre-

feet. Ground water supplied 792,050 acre-feet.

of this total; and surface water, the remain-
ing 689,230 acre-feet. Major surface-water res-
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ervoirs in the area are Falcon International
Reservoir on the Rio Grande, Red Bluff Reser-
voir on the Pecos River, and Lake Walk and
Devils Lake on the Devils River. Water from
Falcon and Red Bluff Reservoirs are used pri-
marily for irrigation, while the two Devils River
reservoirs are used for hydroelectric power gen-
eration; and the releases from these reservoirs
subsequently enter the Rio Grande. The Devils
River reservoirs will both be submerged by the
Amistad Dam.

Projected 1980 municipal and industrial wa-
ter requirements for this basin total 191,300
acre-feet. This requirement is expected to be
supplied by 167,200 acre-feet of ground water
and by 24,100 acre-feet of surface water.

Municipal and industrial water needs in the
upper Rio Grande Basin will be served largely
from ground water. El Paso will continue to ob-
tain its supply from underground sources al-
though supplementing it from surface water.
A new international reservoir at the Amistad
Site, 12 miles above Del Rio, is planned for
construction by the International Boundary and
Water Commission prior to 1980 and has been
included herein. The construction of the pro-
posed Amistad Dam, together with the existing
Falcon Reservoir, can provide water supplies
for cities along the Rio Grande and in the Lower
Rio Grande Valley area.



TABLE II-23A. RIO GRANDE BASIN

Water Uses During 1959

Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone A
MURICIPAL e s o snsrmmminsis s e Rwsmmas wie 5 o SIS Sima 55 S8 0 i CEREIATES 1 45,120 15,820 60,940
INAUStrial ... ... oo co comsinis mn s sermenimins e ws seas s Sl din g 0 08 simalhs e 0w 4,890 0 4,890
ITIgAtiON' o v sz commmminsn, s o o somceins owiss 302 58 W CHSISIR S B A 96 WRBHR K 2 106,500 349,800 456,300
Total Zone A . ... .. .. . . . . .. 156,510 365,620 522,130
Zone B
Municipal .. .. . obdcings 55§ ShEFnss W B RN A0S o B 0N BN EeTEREE 5 1,670 0 1,670
INdustTial .. e e e 0 0 0
Trrigation .. .: c. o 6 w5 sees o ve o Sed 40 00 50 CEREETEEn 2% 1 IORREERET 22,360 7,770 30,130
Total Zone B ... ... . ... 24,030 7,770 31,800
Zone C
Munieipal . ... e 170 0 170
Industrial cins sz s ve cemviems 2 o0 5 S0 9 B DR A SRR B S SRR o 650 0 650
Trrigation . ... .o e 138,700 13,520 152,220
Total Zone C ... ... .. ... . . . 139,520 13,520 153,040
Zone D
Municipal s s s cvsiainmms o s v we a5 55 wEw a8 S w0 8 S S S EREERIHE 59 5,670 0 5,570
Industrial ... ... e e e e e 7,370 0 7,370
ITHIgation cuuws on ci o s s s oo smempsns e o0 UG IR S5 K5 BE SRITRETE o 1,530 860 2,390
Total Zone D ... ... ... 14,470 860 15,330
Zone E
Municipal | ... .. o b i Bosin ol B AT S G 56 S IEOUNEER 1 T A BE BV 7,340 150 7,490
Industrial 2,020 20 2.040
TERigation ... .. .. o o 8 55 5o 5 0 75 590 55 28 & SMETH 50 0 AS SOATREER BE 50 376,900 59,350 436,250
Total Zone B . ...... .. e e e R 386,260 59,520 445,780
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TABLE I1-23A. RIO GRANDE BASIN (Cont’d)
Water Uses During 1959
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Ground Surface
Zones and Uses Water Water Total
Zone F
MUniCiDA] ... o n 2or mimiwions nos sr aue smonbioe ves sor s o0 5h 405 Kap 61 menabosmense ae mss 2o A 440 0 440
INAUStrial . s as o v wmm on a5 e o W @ s 03 i B GRS OF G B G0 170 0 170
Irrigation ... .. ... e 4,000 840 4,840
Total Zone F ... ... . e e 4,610 840 5,450
Zone G
MURICIPAT v 10 5 mummmmmess w5 o w5 cospTmEEs 55 25 & S Brbl o RIS S W5 W 4,490 10,300 14,790
INAUSEIIA] .. oo vie e s simomimis mor sor sot s56meile s sns Sions moe o B afbunif mim mgsmiasesmen s ogh 0 740 740
IETIZAtION .« . oo\ttt 11,780 122,100 133,880
Total Zone G .. ... ... ... .. e 16,270 133,140 149,410
Zone H
Municipall e, & o5 20 509585 & 5 S TTV5IS B BOE 8 5 S TR e 0 730 730
Industrial .. . e 270 130 400
Irrigation uos i 905 55 ned i i 8 500 0000507 8 75 10 50 D05 50 BenlSaa Ea 45,870 222,500 268,370
Total Zone H . ... ... .. .. e 46,140 223,360 269,500
Basin Totals
Municipal ... ... 64,800 27,000 91,800
Industrial ... ... . 15,370 890 16,260
IETIGALION o o oot o 707,640 776,740 1,484,380
Total Rio Grande Basin e A 787,810 804,630 1,592,440
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TABLE II-23B. RIO GRANDE BASIN
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Suppl
Plz‘x;;egiegse Re?‘ﬁge' Ground Surface - ::r;,ace Reservoirs
ments Water Water and Remarks
Zone A
Bl Paso : uov.uwss & s gewd i 98 & 5 113,000 113,000 0
Distributed .icoss i v wemmmi i o 3,000 3,000 0
Total Zone A ... ............... 116,000 116,000 0
Zone B
Distributed sxas i zas vs sy o 4,400 4,400 0
Total Zone B . ... ... .. ... ... 4,400 4,400 0
Zone C
Distributed ...................... 1,300 1,300 0
Total Zone C . ................. 1,300 1,300 0
Zone D
Kermit |, ..o vueinin won s sbibion 2 7 bl 4,400 4,400 0
Monahans ....................... 6,800 6,800 0
Distributed ............ | 11,000 11,000 0
Total Zone D .................. 22,200 22,200 0
Zone E
Alpine ............. 41 AR 2,300 2,300 0
Pecos ............. ... L. 4,400 4,400 0
Fort Stockton .................... 2,300 2,300 0
Distributed ...................... 8,000 8,000 0
Total Zone E .................. 17,000 17,000 0
Zone F
Distributed :xuus ssosgmosaws w5 @ 1,400 1,400 0
Total Zone F .. ... ... .......... 1,400 1,400 0
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TABLE II-23B. RIO GRANDE BASIN (Cont’d)
Municipal and Industrial Water Requirements and Sources of Supply for 1980
Units: Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Sources of Supply

o e e [ | v e

Zone G
Del Rio ......................... 6,200 3,200 3,000 Amistad
Eagle Pass .. ... ................ 3,100 0 3,100 Amistad
Laredo ........ ................. 16,000 0 16,000 Amistad
Distributed ...................... 1,200 1,200 0

Total Zone G . ... .............. 26,500 4,400 22,100
Zone H
Rio Grande City ................. 2,000 0 2,000 Falcon
Distributed ...................... 500 500 0

Total Zone H .............. .... 2,500 500 2,000

Total Rio Grande Basin . ...... 191,300 167,200 24,100

Summary for Rio Grande Basin

Requirements supplied by:

Ground Water rie o i s s
Surface Water . . ... ... .. o . e

Total requirements .

180

167,200
24,100

191,300




TABLE II-23C. RI0O GRANDE BASIN
1980 Distribution of the Firm Yield of Surface Water Reservoirs and Basin Imports

Units:

Acre-Feet Per Year

(Tables bearing this general title are discussed at the beginning of this chapter)

Reser-voirs or Distribution .
Reservoir Systems Imports Amount Yield
Place Remaining
Name Yield Basin Use| Exports
Zone A
No reservoirs in zone ...... 0 0 0 0 0
Zone B
No reservoirs in zone ...... 0 0 0 0 0
Zone C
No reservoirs in zone ...... 0 0 |................... 0 0 0
Zone D
No reservoirs in zone ...... 0 0 |- s 0 0 0
Zone E
No reservoirs in zone ...... 0 0 | e 0 0 0
Zone F
No reservoirs in zone ...... 0 0 0 0 0
Zone G
Amistad .. ... ... ... ... .. 81,000 Del Rio . .............. 3,000
Eagle Pass ............ 3,100
Laredo ................ 16,000
Total Amistad . ......... 81,000 (R T 22,100 0 58,9001
Falecon .......... ......... 732,000 Rio Grande City, Zone H 2,000
Nueces-Rio Grande Coastal
Area (NU-RG), Zone C:
Brownsville .......... 14,500
Donna ........... ..: 4,700
Edinburg .......... .. 4,400
Harlingen ........... 12,000
McAllen ... ...... ... 10,500
Mercedes 3,100
Mission ............. 5,200
Pharr ... .......... 3,200
Raymondville . ... ... 3,400
San Benito .......... 4,400
Weslaco ............. 3,400
Distributed . . e 120,000
Total Zone C, NU-RG 188,800
Total Falcon . .. ... ... 782,000 (/)| 2,000 188,800 541,200t
Total Zone G ....... 813,000 0 24,100 188,800 600,100
Zone H
No reservoirs in zone ..... 0 0 | 0 0 0
Total Rio Grande Basin 813,000 0 24,100 188,800 600,100
1 Yield remaining for uses other than municipal and industrial.
Summary for Rio Grande Basin
Used in Rio Grande Basin.. ... .. ... ....... .. .. ... 24,100
Export to Nueces-Rio Grande Coastal Area. ... ................ 188,800
Yield remaining for present uses other than municipal and industrial. ......... ... .. .. ... ... ... . 600,100
Total yield. . ... 813,000
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(4:11

TABLE II-23D. RIO GRANDE BASIN
Data For Reservoirs Over 5,000 Acre-Feet

(Tables bearing this general title are discussed in the beginning of this chapter)

Location of Dam Capacity Yield Area Top
Name of Reservoir Stream onservation| Flood Total Acre-Feet| Cons. Pool
| Reference (Miles) County (Acre-Feet) | (Acre-Feet) | (Acre-Feet) er Year) (Acres)
Existing
San Eswaban .............. Alamito Creek 10 S Marfa Presidio 18,800 0 18,800 — 762
Red Bluff ................. Pecos River 5 N Orla Loving-Reeves 307,000 0 307,000 — 11,700
Balmorhea ................ Sandia Creek 3 SE Balmorhea Reeves 6,400 0 6,400 — 573
Devils .........cocvenn... Devils River 16 NNW Del Rio Val Verde 11,700 0 11,700 _ 406
Walk ............ooceennn. Devils River 11 NNW Del Rio Val Verde 5,400 0 5,400 — 380
Casa Blanea .............. Chacon Creek 2 NE Laredo Webb 25,200 0 25,200 — 1,950
Faleon ................... Rio Grande 14 NW Roma Starr 1,430,1001 532,6001 1,962,700 732,0002 36,1001
Total Existing ...........| ....oiiiiiiiiiiinns] coiiiiiiiiiiiiinnnd] veii i i e 1,804,600 532,600 2,337,200 732,000 51,871
Proposed
Amistad .................. Rio Grande 9 NW Del Rio Val Verde 1,995,0008 997,6003 | 2,992,600 8 81,0004 43,2159
Total Propased ..........| ... ...coiiiiiiiiiiy] ciiiiiiiiiiiiieieed]  eiiiiiiaieieeaaa. 1,995,000 997,600 2,992,600 81,000 43,215
Total Rio Grande
Basin ...........ooi] i ] i ereieie ] e e ee e, 3,799,600 1,630,200 5,329,800 813,000 95,086

1 United States share shown. Total conservation, 2,440,600; total flood, 908,800; total capacity, 3,349,300; and total area, 78,5600.

2 United States share shown.

8 United States share shown. Total conservation, 8,660,000; total flood, 1,776,000; total capacity, 5,325,000; and total area, 67,000.
4 United States share shown. Total yield, 144,000 acre-feet.
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CHAPTER Il
FUTURE UNDERTAKINGS

This report provides a basic, workable plan.
As all phases of water-resources development
are not covered herein, it is expected that the
plan presented will be adjusted.

The actual growth of cities and locations of
new industries will differ from the predictions
made in this investigation. Therefore, the pro-
gram for water uses, water projects, and water
quality must be a continuous and expanding
study. This applies to domestic, municipal, in-
dustrial, and irrigation, as well as mining, hy-
droelectric power, navigation, and recreation
uses; and it applies to both surface and ground
water, as well as to flood-control storage and
recharge projects. New projects must be meas-
ured by their relationship to their immediate
area, to the basin in which they are located, and
to the State as a whole.

Additional considerations in later developing
a comprehensive long-range plan include the
following items:

1. Supplying the State’s water requirements
at a future time, more distant than 1980, can
be accomplished by coordinated planning with
local interests for the maximum development of
the surface-water resources of each area, to-
gether with the greatest feasible use of under-
ground waters.

As heretofore described, the largest part of
the surface-water resources of the State occur
in the eastern basins. As needs for water in the
basins of the central and westerly sections of
the State approach the amount of water which
can be developed in those basins, water will
have to be brought in from areas further to the
north or east.

Needs for additional water to be imported
into areas of the central and western basins or
coastal areas with future deficiencies will not
occur simultaneously. Thus, the actual planning
and development of trans-basin diversion facili-
ties from areas of surplus will most likely occur
by stages from one basin to another. The State
has the primary responsibility for coordinating
the planning of this stage development with
numerous local entities, in order to provide an
overall integration of water-transporting units,
which shall not, however, necessarily be con-

tinuous. Diversions of water from one basin to
another will have to be considered within the
framework of the future planning, which will
also provide for: the then existing and future
needs of the exporting basins; the maximum
development of reservoirs in each basin; and
trans-basin diversions as far upstream as prac-
ticable.

2. In determining maximum development of
a reservoir site, consideration will be given to
the following, with reference to an individual
project or to a project for inclusion in a system
operation, as circumstances dictate:

(a) topography of the site including develop-
ments within the site

(b) yield vs. capacity characteristics of the
site or system

(c) cost vs. yield characteristics of the site or
system

(d) the length of time for filling of the reser-
voir or system and frequency of periods during
which filling is possible.

Some reservoir capacities suggested herein
are based on preliminary information, and may
require future revisions after completion of
more detailed study.

3. Increased return flows from municipalities
and industries may deleteriously affect the
quality of streamflow so as to require a change
in the source of water supply from those de-
velopments shown herein. This quality factor
may result in water derived from developments
shown herein being used in the future tempor-
arily for dilution of return flows, or being used
forirrigation or industrial purposes rather than
for the municipal and domestic purposes plan-
ned herein. This is true even though the trend
in Texas is toward a higher degree of treatment
for both municipal and industrial wastes and a
re-use of this water, rather than the use of im-
pounded fresh waters for dilution or as a means
of waste disposal. Many municipalities, to avoid
dumping of waste in streams, are selling sewage
for use in industry and to irrigate crops not
destined for human consumption. Industry has
studied and is using on a limited basis a system
of injecting wastes to highly mineralized sub-
surface strata. The latter practice is prevalent
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in the oil industry, and the Railroad Commis-
sion now requires producers in many Texas oil
fields to re-inject salt water produced with oil.

Continuous consideration must be given to
means of maintaining and improving the qual-
ity of our streams. Although there are some
streams in Texas with excess water available
for dilution to abate pollution, Article 4444 of
Revised Civil Statutes of Texas and Article
698b of the Penal Code strike at the source of
the problem by forbidding the discharge of pol-
lutants into any watercourse or public body of
water. Thus, man-made pollution is prohibited
by law. Enforcement agencies active in this field
comprise the Water Pollution Advisory Council
whose members represent State Health Depart-
ment, Board of Water Engineers, Game and
Fish Commission, Railroad Commission and At-
torney General.

To the extent that natural pollution can be
treated successfully by artificial means, such
should be done. Studies are now under way in
Texas to locate sources of natural pollution and
to devise means of abatement.

The policy of Texas is that use of water for
pollution abatement by dilution should be avoid-
ed wherever possible and used only as a stop-
gap measure until the cause of the pollution
can be eliminated.

The developments recommended in this re-
port will need to be examined in the light of
quality factors at times of actual development
in the future.

4. Speaking generally for the State, reser-
voirs to fully serve present and future needs
for flood control have been and some are now
being built without sufficient conservation stor-
age to serve the future domestic, municipal, in-
dustrial, and agricultural water needs. Conser-
vation storage in these instances usually was
limited by the financial ability of local inter-
ests and the State. In some places, an unwise
competition between flood-control storage and
conservation storage for the best and least ex-
pensive reservoir sites has resulted. In such
competitive situations, either conservation stor-
age must be given the superior position or reg-
ulatory arrangements must be provided for con-
verting existing flood-control storage to con-
servation storage and providing other fiood-
control storage where necessary. In accomplish-
ing further flood control, more study must be
devoted to the use of levees and flood plain reg-
ulation, in lieu of flood control reservoirs. Reser-
voirs without flood-control storage listed herein
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may have such storage added during the prep-
aration of detailed plans for these projects.

5. The possible conversion of existing hydro-
electric power storage to conservation storage,
necessitating the substitution of thermal power
facilities, must be studied. Hydroelectric power
must remain only incidental to other uses for
which there are no such convenient substitutes.

6. The inclusion of projects herein does not
constitute or imply the automatic granting of
water permits therefor or serve as the approval
required under statutory procedures set forth
in Article 7472e. The Board will scrutinize ap-
plications for permits or review Federal agency
reports on proposed projects de novo and com-
pletely, based upon procedures which have been
established for consideration of each project.

7. Nuclear fallout during a national emergen-
¢y could contaminate exposed surface-water
reservoirs. The development of underground
supplies for such emergencies needs further
consideration by this agency and every munici-
pality in Texas.

8. Some areas of the state have large quan-
tities of both surface and ground waters.
Studies are required of the amounts of ground
water which can be used during critical periods
to supplement the yields of surface reservoirs,
thus allowing a greater diversion of water from
surface reservoirs during average and above-
average runoff periods.

9. Technological improvements may provide
alternate sources of supply or increase existing
supplies. Re-use of municipal return flows and
conversion of industrial processes to methods
using less water will require additional consid-
eration as will evaporation retardation and de-
mineralization of inland brackish waters and
sea water.

In areas where evaporation dissipates great
quantities of water, there is the possibility of
reducing some of these losses by applying mono-
molecular chemical films to the water surfaces,
but many problems have yet to be worked out
before the theoretical savings indicated by lab-
oratory methods can be approximated. A re-
search program is being carried on in this field
at the present time. The possibility of using this
method of reducing water losses from small
impoundments, such as farm and ranch stock
tanks and other small bodies of water appears
feasible. The work is now in the field phase of
investigation and is being conducted jointly by
the Board of Water Engineers and the Texas
A & M Research Foundation in consultation
with the Southwest Evaporation Research



Council.

There are a few areas in the State where
desalinization would be economically feasible,
but the areas are limited. A desalinization re-
search investigation should be carried forward
in order that the lowest possible cost and the
most practical methods may be developed for
use in areas where the conventional methods
of developing new supplies are not applicable
because of great distances to be traversed or
because of lack of acceptable supply at any cost.
It is entirely possible that the present methods
and procedures used in desalinization may pro-
duce water at costs acceptable to certain indus-
tries and towns that have no other supplies, but
if costs are to remain near $1.00 per 1000 gal-
lons without considering debt service and other
costs which are normally included where pri-
vate capital is used, much research is yet to be
accomplished. This research should be sup-
ported by very accurate cost figures, because it
is in this field that the main concern is now
centered.

10. Increased consumptive losses of water by
non-beneficial vegetation has occurred along the
upper Rio Grande and Pecos River. Similar
vegetation (notably salt cedar) has been noted
in the upper portions of the Red, Brazos, and
Colorado River Basins. Expansion of these
phreatophyte areas may result in significant
decreases in water supplies as well as creating
potential flood problems. A periodic review of
problem areas may indicate the feasibility of
water salvage projects through eradication pro-
cedures in areas of greatest infestation.

11. The greatest use of water in Texas at
present is for irrigation. During 1959 about 83
percent of the irrigated area was served from
ground-water supplies. Continuation of irriga-
tion by ground water at the present rate in
some areas may not be possible on an indefinite
basis when full consideration is given to water
availablity and economics. Other areas with an
abundant supply of ground water may experi-
ence an increase in irrigation. Agricultural re-
search historically has provided both mechani-
cal and chemical means of increasing crop
yields. Further advancement in these fields of
research can be anticipated. The future addi-
tional use of surface water for irrigation will
require a comprehensive appraisal of the needs
for additional agricultural products; regulatory
controls of these crops, if any; water supplies;
and project economics.

12. A detailed accounting of the State’s water
resources is not included in this report. In order

to provide a proper accounting, this agency has
initiated a complex inventory program to de-
termine: (1) the quantity of the water re-
sources which occur in each distinct regional
area of the State; (2) the amount of water
used in each such area; and (3) the quality of
the water and its suitability for various uses.
As apart of this state-wide program, the Board
has delineated the river basins and coastal areas
of the State as shown in this report. In turn,
these units have been divided into major sub-
divisions along hydrologic lines. The present
dividing lines between zones used herein coin-
cide with lines delineating such major subdi-
visions, but the zones generally include several
such subdivisions. This inventory was initiated
in accordance with the ‘Tentative Standards
for River Basin Water Planning” issued by the
Board in July 1960,

The major subdivisions, named and numbered
in a pre-selected manner, provide a frame of
reference for the entire State. On this frame,
by means of punched cards, in computing ma-
chine language, will be recorded the multitudin-
ous facts for each major subdivision including
such data as: Rainfall, streamflow, evaporation,
diversions, return flow, channel losses and/or
gains, water quality, reservoir locations and
characteristics, water requirements, and water
rights—appropriative and other.

From these cards the electronic computers
can be programmed to compile or compute in
various combinations the data and obtain an-
swers pertinent to many studies of the State’s
water resources which are now needed, but im-
possible to make because of the time and ex-
pense involved.

This program will provide for efficient handl-
ing of such matters as:

(a) Inventory of data on all phases of water
resources for each distinct area of the State.

(b) Hydrologic studies for planning or ad-
ministrative purposes by this agency.

(c) Making data available for use by all
agencies and individuals.

(d) The protection of existing water rights.

(e) The projection of area resource possibil-
ities.

13. The continuation and completion of the
program of reconnaissance and detailed ground-
water studies outlined in this agency’s Decem-
ber 1958 Planning Report to the Fifty-Sixth
Legislature will be needed to provide more re-
liable specific information on the quantity and
quality of ground-water resources available for
all uses.
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14. Development of detailed project design
and economic and legal considerations for proj-
ects listed herein remain. These items can be
accomplished by the coordinated efforts of the
State with local and Federal agencies.

IMPLEMENTING THE PLAN

Projections of future water requirements
have been made and a plan for meeting these
anticipated needs outlined. This plan will not
provide a single drop of additional water for
future needs unless a concerted effort is made
by all interested groups to bring into being the
needed facilities.

Water facilities cost money; and a major
share of this cost will have to be borne by the
cities, industries, and other groups who will
use water that is developed. As local groups
will have an ultimate financial responsibility in
providing these facilities, it is logical that they
also be expected to carry out detailed planning,
design, and financial studies for these projects
and to obtain advice on related legal questions.

Some of the projects contained herein will
serve several functions in addition to providing
water for municipal and industrial uses. These
functions include flood control, navigation, and
irrigation. In developing some of these projects,
it may be desirable and necessary to consult
with appropriate agencies of the Federal Gov-
ernment.

Financial participation in projects by the

186

State, through the Texas Water Development
Board, may be desired by local groups. In the
event the constitutional amendment to provide
the proper conservation storage in proposed
reservoirs (H.J.R. 46) is approved by the people
of Texas in November 1962, the financial, plan-
ning, and development participation by the
State in reservoirs proposed in this plan will of
necessity be given more detailed consideration.

The State has an interest in the proper devel-
opment of each project which will conserve and
put to beneficial use a part of its water re-
sources. Recognition of existing water rights
and the coordinating of water planning to pro-
vide for these existing rights is the responsi-
bility of the State. Consideration must also be
given to the interrelation of all projects, exist-
ing and proposed, in each river basin.

With many local groups, and numerous Fed-
eral agencies concerned with various aspects of
water, orderly development of the water re-
sources of each area can be accomplished only
by the continued and intensified coordination,
with and through the Board of Water Engi-
neers, of all water planning activities by all
local, State, and Federal agencies, at all stages
of endeavor from inception to completion. Proj-
ect planning should not be initiated without
prior consultation with the Board. Through this
coordinated effort, and with the assistance pro-
vided by this agency, project planning can be
accelerated, and projects constructed to meet
the water needs.



APPENDIX A

WATER PLANNING ACT OF

[The principal parts of the Act are quoted here-
in from Senate Bill No. 1, Chapter 11, General
and Special Laws of Texas, 1957, 55th Legis-
lature, First Called Session.]

Be it enacted by the Legislature of the State of
Tezas:

NAME OF ACT

Section 1. This Act shall be known as “The
Texas Water Planning Act of 1957.”

DEFINITIONS

Sec. 2. As used in this Act, the following
words and terms shall have the following mean-
ings, unless the context shall indicate another
or different meaning or intent:

(a) “Board” means the Board of Water En-
gineers.

(b) “Planning Division” or “Division” means
the Texas Water Resources Planning Division
of the State Board of Water Engineers, as
created and constituted by this Act.

(c) “Public Agency” means and includes
any agency of the United States, State of Tex-
as or political subdivision of the State.

(d) “Conservation Storage” means that por-
tion or part of a reservoir created by a dam or
other works of improvement in which water
may be impounded or stored for conservation,
development, and beneficial use in accordance
with law.

CREATION OF WATER PLANNING
DIVISION

Sec. 3. The State Board of Water Engineers
is hereby authorized and directed to establish
within the Board a division to be known as the
Texas Water Resources Planning Division..

Sec. 3(a). The Planning Division shall be
under the supervision and direction of the State
Board of Water Engineers, and its functions
shall be:

(1) To develop and inventory as to quantity,
quality, and location of all surface water re-
sources of the State.

(2) To analyze topographic maps and other
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data appropriate for the determination of the
development of available surface supplies for
meeting present and foreseeable needs.

(3) To prepare an inventory of information
as to available underground water disclosed by
geologic and hydrologic investigation of under-
ground reservoirs.

(4) To enter into contracts with federal,
state and local political subdivisions and agen-
cies including the State Soil Conservation
Board and any other persons, firm or corpora-
tion for topographic mapping, joint investiga-
tion and research in the field of water and soil
resource planning.

(5) To enter into contracts and agreements
with any public agency to carry out a joint pro-
gram of topographic and geologic mapping of
the watersheds of this state and to expend
funds specifically appropriated to the State
Board of Water Engineers for this purpose.

(6) To prepare a present and continuing in-
ventory of the available water resources of the
state.

(7) To make studies of probable additional
beneficial use for surface, ground and under-
ground waters.

(8) To prepare and submit to the Legislature
a state wide water report of the water resources
of the state with a correlation and relationship
of these resources and to make recommenda-
tions to the Legislature for the maximum de-
velopment of the water resources of the state,
and to furnish the same to all members of the
Legislature and elected officers of the state
without cost.

ACCUMULATION OF DATA AND
COOPERATION OF AGENCIES

Sec. 3(b) The Planning Division shall have
access to all public records pertaining to the
purposes of this section, and all state public
agencies are hereby directed to cooperate with
and to furnish to said Division copies of all
data collected by any such agencies. The Plan-
ning Division is hereby directed to bring to-
gether the studies heretofore and hereafter
made by the Board, the Texas Water Resources
Committee, the University of Texas Bureau of
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Business Research, the Texas Society of Pro-
fessional Engineers, the University of Texas,
the A. & M. College System of Texas, the State
Soil Conservation Board, the Public Health
Authorities, the United States Geological Sur-
vey, the United States Soil Conservation Serv-
ice, the United States Army Corps of Engi-
neers, the United States Bureau of Reclama-
tion, the International Boundary and Water
Commission, the Canadian, Pecos, Rio Grande,
and Sabine Compact Commissions, the several
river authorities, ground water conservation
districts and other political subdivisions, and
any and all other agencies having information
or having studied the subject of water resources
policy and conservation, and to relate and corre-
late such information with such additional data
and information as the Division may collect
and assemble on its own behalf.

The State Soil Conservation Board is auth-
orized to appoint a representative to advise
and work with the Planning Division; the State
Soil Conservation Board is hereby authorized to
use any funds heretofore appropriated for use
during the current biennium ending August
31, 1959, for the purpose of paying the salary,
travel expenses and other expenses of the rep-
resentatives appointed by the Soil Conservation
Board.

DISTRIBUTION AND PUBLICATION
OF INFORMATION

Sec. 3(c) All records, reports, data and in-
formation in the files of the Planning Division
shall be open to public inspection and shall be
made available and supplied in printed form to
all interested persons, firms, corporations, po-
litical subdivisions and public agencies. The
State Board of Water Engineers is authorized
to charge and collect reasonable fees of all in-
terested parties, to cover the costs of the pub-
lication and distribution of such information.

SALARIES AND OTHER EXPENSES:
METHOD OF FINANCING

Sec. 4. (a) The Planning Engineer shall re-
ceive a salary to be determined by the Legisla-
ture. The Board is authorized to employ a Plan-
ning Engineer, and such assistant planning en-
gineers and such professional and clerical em-
ployees as may be authorized for the perform-
ance of the duties herein imposed upon the
Planning Division. The Legislature, hereafter
in General Departmental Appropriations Acts,
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shall make the necessary appropriation to pay
wages, salaries, and other expenses of the
Planning Division.

being applicable only to the 1957
biennium)

(b) (portion of this section omitted
as being applicable only to the 1957
biennium)
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the Legislature, the Board is authorized to con-
tract for, receive or accept money or services
from anyone, or from any agency, political sub-
division, or other legal entity, provided, how-
ever, that the same shall not be, become, held
or considered as a debt or enforceable obliga-
tion against the State of Texas, and may then
use such money to carry into effect the duties
required by this Section. The money thus ob-
tained shall be deposited by the Board in the
State Treasury as a special fund and said
money may be used by the Planning Division
for any of its purposes, including wages,
salaries, and other expenses.

(c) No person shall be appointed Planning
Engineer who has not resided in the State of
Texas for at least five years of the 10 years
last preceding his appointment.

(d) No person shall be appointed as Plan-
ning Engineer, Assistant Engineer, or Chief
Engineer of any section authorized by this Act
who is not a registered Professional Engineer
under the laws of the State of Texas.

AUTHORITY TO ACQUIRE
CONSERVATION STORAGE

Sec. 5. (a) When the Board finds it neces-
sary, in the conservation of the water resources
of the State, the Board is authorized and em-
powered to negotiate with the United States,
or any agency of the United States, for the
development and acquisition of conservation
storage in reservoirs constructed by the United
States, or any agency thereof, and may enter
into preliminary agreements therefor; pro-
vided, however, any such action shall not
abrogate, modify, implement, supplement, des-
ignate or in anywise effect rights in and to such
water, or in anywise affect existing or vested
rights of any kind or character.

(b) The Board shall, at the next succeeding



session of the Legislature, whether general or
special, report in writing to the Governor, the
Lieutenant Governor, and the Speaker of the
House, with sufficient copies for all members
of the Legislature, the status of all such nego-
tiations, and furnish copies of all such prelimi-
nary agreements made by the Board and the
United States, or any agency thereof.

(c) No such preliminary agreement shall be
binding upon the State of Texas or the Board
of Water Engineers, or have any effect, unless
such agreement is thereafter specially approved
by the Legislature.

SEVERABILITY CLAUSE

Sec. 6. The provisions of this Act are sever-
able. If any section, provision or part whatso-
ever of this Act should be held to be void as in
violation of the Constitution, it shall not affect
the validity of the remaining portions thereof,
and it is hereby declared to be the legislative
intent that this Act would have been passed as
to the remaining portions hereof, regardless of
the invalidity of any part.

EMERGENCY CLAUSE

Sec. 7. The fact that conservation and de-
velopment of water resources is of such para-

mount importance to the State of Texas; the
pressing need for the state to acquire conserva-
tion storage in order to conserve, develop, and
beneficially use the water resources of Texas
that otherwise would be wasted; the depend-
ency of future economic growth on the enact-
ment of this legislation; and the importance of
this Act to the public welfare of the State of
Texas, create an emergency and an imperative
public necessity that the Constitutional Rule
requiring bills to be read on three several days
in each House be suspended; and said Rule is
hereby suspended, and this Act shall be in effect
from and after its passage, and it is so enacted.
Passed the Senate, October 31, 1957, by a
viva voce vote; November 11, 1957, Senate
refused to concur in House amendments
and requested appointment of Conference
Committee; November 11, 1957, House
granted request of Senate; November 12,
1957, Senate adopted Conference Report:
Yeas 29, Nays 2; passed the House, No-
vember 8, 1957, with amendments: Yeas
120, Nays 0; November 11, 1957, House
granted request of Senate for appointment
of Conference Committee; November 12,
1957, House adopted Conference Report:
Yeas 132, Nays 1.
Approved Dec. 2, 1957.
Effective Dec. 2, 1957.
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APPENDIX B

APPROPRIATIONS OF PUBLIC WATERS AND

PRIORITIES

[The Act, introduced by Senator R. M. Wag-
staff and commonly referred to as The Wagstaff
Act, is quoted herein from Senate Bill No. 93,
Chapter 128, General Laws of Texas, 1931,
42nd Legislature, Regular Session.]

Be it enacted by the Legislature of the State of
Tezas:

SECTION 1. Article 7471 of the Revised
Civil Statutes of the State of Texas of 1925, is
hereby amended and as amended shall hereaf-
ter read as follows:

“Article 7471. In the conservation and utili-
zation of water declared the property of the
State, the public welfare requires not only the
recognition of uses beneficial to the public well
being, but requires as a constructive public
policy, a declaration of priorities in the allott-
ment and appropriation thereof; and it is here-
by declared to be the public policy of the State
and essential to the public welfare and for the
benefit of the people that in the allottment and
appropriation of the waters defined in Article
7467, of the Revised Civil Statutes of Texas of
1925, preference and priority be given to the
following uses in the order named, to-wit:

1. Domestic and Municipal uses, including
water for sustaining human life and the life of
domestic animals.

2. Water to be used in processes designed
to convert materials of a lower order of value
into forms having greater usability and com-
mercial value, and to include water necessary
for the development of electric power by means
other than hydro-electric.

3. Irrigation.

4. Mining and recovery of minerals.

5. Hydro-electric power.

6. Navigation.

7. Recreation and pleasure.”

SEC. 2. Article 7472 of the Revised Civil
Statutes of the State of Texas of 1925 is here-
by amended so as to hereafter read as follows:

“Article 7472. As between appropriators, the
first in time is the first in right, provided, how-
ever, that all appropriations or allottments of

OF USES

water hereafter made for hydro-electric power,
irrigation, manufacturing, mining, navigation,
or any other purposes than domestic or munici-
pal pwrposes, shall be granted subject to the
right of any city, town or municipality of this
State to make further appropriations of said
water thereafter without the necessity of con-
demnation or paying therefor, for domestic and
municipal purposes as herein defined in para-
graph numbered “1” of Art. 7471 as herein
amended any law to the contrary notwith-
standing.

SEC. 3. The right to take waters necessary
for domestic and municipal supply purposes is
primary and fundamental, and the right to re-
cover from other uses, waters essential to such
purposes shall be paramount and unquestioned
in the policy of the State, and in the manner
Constitutional and Statutory authority pro-
vide. All political sub-divisions of the State, and
Constitutional Governmental Agencies exercis-
ing delegated Legislative powers, are recogniz-
ed to have the Right of Eminent Domain, to be
exercised as permitted by Law for uses domes-
tic and municipal and manufacturing, for auth-
orized purposes, including the irrigation of
lands for all requirements of agricultural em-
ployment.

SEC. 4. In the administration of laws pro-
vided for the maximum judicious employment
of the State waters in the public interest, it
shall be the duty of the State Board of Water
Engineers, or other administrative agency des-
ignated for the service by the State, to conserve
this natural resource in the greatest practicable
measure for the public welfare; and recognizing
the Statutory precedent established for grant-
ing the privilege to take and utilize the waters
of the State for uses recognized and authorized,
it shall be the duty of the State Board of Water
Engineers or other agency of the State desig-
nated for the purpose to observe the rule that
as between applicants for rights to use the wa-
ters of the State, preference be given not only
in the order of preferential uses declared, but
that preference also be given those applications
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the purposes for which contemplate and will
effectuate the maximum utilization of waters
and are designated and calculated to prevent
the escape of waters without contribution to a
beneficial public service.

SEC. 5. It shall be the purpose and policy
of the State and of the enactments in accord
therewith, in effecting the greatest beneficial
utilization of waters of the State, to cause to
be made all surveys essential to disclose the
measure and potential availability of the water
resources of the State to uses recognized; and
to ascertain from necessary investigation the
character of the principal requirements of the
distinct regional division of the watershed areas
of the State for the uses herein authorized, to
the end that distribution of the right to take
and use the waters of the State may be the
more equitably administered in the public in-
terest, and privileges granted for the uses rec-
ognized may be economically co-ordinated,
achieving the maximum of public value from
this resource; and recognizing alike the distinct
regional necessities for water control and con-
servation, and for control of harmful floods.

SEC. 6. The provisions of Section 2 of this
Act shall not apply to any stream which consti-
tutes or defines the International border or
boundary between the United States of Ameri-
ca and the Republic of Mexico.

SEC. 7. Any law or laws or part or parts
thereof in conflict with the express provisions
or the express purposes of this Act shall be
held of no force or effect and shall be in all
things held to have been repealed.

SEC. 8. If any part or parts of this Act shall
be held in contravention of the Constitution,
such ineffective part or parts thereof shall not
be held to affect other parts in such provisions.
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SEC. 9. Whereas, the conservation, control,
storing preservation and distribution of the
ordinary flow, underflow, storm and flood wa-
ters of the rivers and streams in Texas for
State, municipal, domestic, irrigation and man-
ufacturing and processing purposes is recogniz-
ed as a public right and a public duty, essential
to the development of the State, municipalities
and all sections of Texas; and, whereas, the wa-
ters of the ordinary flow, underflow, storm and
flood waters of every river or natural stream,
canyon, ravine or water-shed within the State
of Texas, are declared by Law and recognized
by the people as the property of the State and
are held by the State in trust for the public
welfare, to be allotted and appropriated in such
manner as will benefit the greatest number of
people and result in the greatest benefit to all
the people of the State; and, whereas, it is the
public policy of the State and for the benefit of
the greatest number of people that in the ap-
propriation of waters as herein defined, the ap-
propriation of water for domestic and munici-
pal uses shall be and remain superior to the
rights of the State to appropriate the same for
all other purposes; and, whereas, the import-
ance of protecting the rights of the people in
the appropriation of the waters as defined here-
in and for the purposes as herein defined, create
an emergency and an imperative public neces-
sity that the Constitutional Rule requiring bills
to be read on three several days in each House
be suspended and said Rule is hereby suspended
and this Act shall take effect and be in force
from and after its passage, and it is so enacted.

Approved May 18, 1931.

Effective May 18, 1931.

[NOTE.—S. B. No. 38 passed the Senate by
a vote of 30 yeas, 0 nays; passed the House by
a vote of 105 yeas, 7 nays.]



APPENDIX C

TABULATIONS OF GROUND-WATER
INFORMATION

The following ground-water tabulations pre-
sent information on yields of existing wells,
ability of the aquifers to transmit water, water
use, and estimates of additional ground water
potentially available for development on a long
term basis.

The ratings given in column four of the tab-
ulation to express the ability of the aquifers to
transmit water reflect the following general
order of determined or expected coefficients of
transmissibility: Low—Iless than 10,000 gpd/ft
(the number of gallons per day that will move

through a vertical strip of the aquifer one foot
wide when the hydraulic gradient is 100 per-
cent) ; Medium—10,000 to 40,000 gpd/ft; High
—over 40,000 gpd/ft. In column six the ratings
used for expressing the estimated quantity of
additional water available are related to the use
given in column five and reflect the general
order of estimates as follows: Few—Iless than
three times greater; several—from three to
seven times greater; many—more than seven
times greater.

CANADIAN RIVER BASIN

Use and Availability
Acre-Feet Per Year
Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifer Gallons Per Minute Transmit Use in Water
| Water 1958 Available In
- | Relation To
Average Maximum 1958 Use
Ogallala 700 1,225 Medium 523,800 Subject to
to High depletion?

1Rate of use exceeds ate of recharge. Water available from storage in the aquifer to supply the overdraft is esti-

mated to be 150,000,000 ac e-feet.

RED RIVER BASIN

Use and Availability
Acre-Feet Per Year
Yield of Large Ability Estimated
Principal Capacity Wells to ) Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
- Relation To
Average Maximum 1957 Use
Ogallala 550 1,100 Medium 2,217,300° Subject to
depletion!
Blaine 400 1,500 Medium 57,000 Subject to
depletion!
Seymour (includes
river alluvium) 300 1,300 Medium 67,200 Subject to
depletion?
Trinity 325 720 Low 3,200 Few to several
' times greater
Woodbine 175 740 Low , 1,600 Few times
greater

TRate of use from Ogallala exceeds rate of recharge. This also may be true for Blaine and Seymour.
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SULPHUR RIVER BASIN

Use and Availability
Acre-Feet Per Year
"y Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
- Relation To
Average Maximum 1957 Use
Nacatoch 225 400 Low 900 A few times
greater
Carrizo-Wilcox 60 128 Low 1,300 A few times
greater

CYPRESS CREEK BASIN

- Use and Availability
Acre-Feet Per Year
Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1958 Available In
- Relation To
Average | Maximum 1958 Use
Carrizo-Wilcox 300 | 1,100 Low 4,400 A few times
l greater

SABINE RIVER BASIN

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
- Relation To
Average Maximum 1957 Use
Carrizo-Wilcox 275 730 Low to Medium 4,000 Several times
greater
Miocene-Coastal 1,800 3,500 High 23,600 Several to many
sands times greater

NECHES RIVER BASIN

Use and Availability
Acre-Feet Per Year
Yield of Large Ability Estimated
Principal Capacity Wells to . Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
. Relation To
Average Maximum 1957 Use
Carrizo- Wilcox 450 1,340 Medium 28,900 Few to several
times greater
Miocene-Coastal 1,600 4,530 High 37,400 Few to several
sands | times greater
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UPPER COASTAL AREAS

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
: Relation To
Average Maximum 1957 Use
Neches-Trinity Area
Miocene-Coastal sands 250 1,500 Medium 14,400 A few times
greater
Trinity-San Jacinto Area
Miocene-Coastal sands 1,900 3,400 High 41,300 A few times
greater
San Jacinto-Brazos Area
Miocene-Coastal sands 1,500 3,200 High 71,300 A few times
greater
Brazos-Colorado Area
Miocene-Coastal sands 1,500 3,100 High 84,000 A few times
greater
Colorade-Lavaca Area
Miocene-Coastal sands 1,500 3,500 High 51,400 A few times
greater
Lavaca-Guadalupe Area
Miocene-Coastal sands 1,200 3,000 High 37,500 A few times
greater

TRINITY RIVER BASIN

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
- Relation To
Average Maximum 1957 Use
Trinity: 430 2,200 Medium No additional
Dallas-Ft. Worth Area 31,100 water
Outside Dallas-Ft.
Worth Area 22,600 A few times
greater
Woodbine 120 600 Low 8,100 A few times
greater
Carrizo-Wilcox 500 1,650 Medium 7,000 Several times
greater
Sparta 400 510 Low to Medium 700 Several times
greater
Miocene-Coastal sands 1,00 3,400 High 17,200 A few times
greater

SAN JACINTO RIVER BASIN

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to ) Additional
Aquifer Gallons Per Minute Transmit Use in Water
Water 1957 Available In
T = Relation To
Average Maximum 1957 Use
Miocene-Coastal sands 1,800 2,900 High 293.000 A few times
greater
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BRAZOS RIVER BASIN

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
. Relation To
Average Maximum 1957 Use
Ogallala 550 1,000 Medium 3,935,800 Subject to
depletion!
Alluvium and Seymour 450 1,370 High 189,800 Subject to
depletion!
Trinity 200 2,100 Low to Medium 23,200 A few times
greater
Carrizo-Wilcox 300 1,000 Medium 4,500 A few to
several times
greater
Sparta 325 500 Low to Medium 4,000 A few times
greater
Miocene-Coastal sands 1,500 3,400 High 31,200 Several times
greater

1Rate of use from Ogallala exceeds rate of recharge. This also may be true for Alluvium and Seymour.

COLORADO RIVER BASIN

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to Acdditional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
- Relation To
Average Maximum 1957 Use
Ogallala 400 1,200 Medium to High 692,600 Subject to
depletion?
Triassic sands 175 800 Low to Medium 35,100 A few times
greater
Edwards-Trinity 250 1,000 Medium (or low 32,600 A few times
to high) greater
Carrizo-Wilcox 375 900 Medium 1,100 A few to
several times
greater
Miocene-Coastal sands 1,500 3,400 High 39,400 A few times
greater

1Rate of use exceeds rate of recharge.

LAVACA RIVER BASIN

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
: Relation To
Average Maximum 1957 Use
Miocene-Coastal sands 1,000 2,900 High 152,400 A few times
greater
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GUADALUPE

RIVER BASIN

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Usein -~ Water
Water 1957_\—-' Available In
Average Maximum ) Rfég%‘?}'sg"
Edwards-Trinity 400 1,000 Medium 2,600 A few times
greater
Edwards (fault zone) 1,500 2,300 High 8,200 Many times
greater
Carrizo-Wilcox 500 1,000 Medium to High 1,600 Several times
greater
Miocene-Coastal sands 500 1,500 High 3,000 Many times
greater

SAN ANTONIO RIVER BASIN

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
3 Relation To
Average Maximum 1957 Use
Edwards-Trinity 400 1,300 Medium 900 A few times
greater
Edwards (fault zone) 1,500 19,000 High 170,000 See text
discussion
Carrizo-Wilcox 900 1,800 High 2,000 Several to
many times
greater
Miocene-Coastal sands 800 2,000 Medium to High 3,100 Many times
greater

LOWER COASTAL AREAS

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
: Relation To
Average Maximum 1957 Use
San Antonio-Nueces Area
Miocene-Coastal sands 500 3,000 Medium 15,200 A few times
greater
Nueces-Rio Grande Area
Miocene-Coastal sands 275 1,000 Low to Medium 22,300 A few times
greater
Alluvium (Rio Grande
Valley) 500 2,730 Medium to High 216,500 A few times
greater
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NUECES RIVER BASIN

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
A Relation To
Average Maximum 1957 Use
Edwards-Trinity 80 100 Low to Medium 100 A few times
greater
Edwards (fault zone) 900 1,200 High 30,100 Several times
greater
Carrizo-Wilcox 700 1,200 Medium to High 206,000 A few times
greater
Miocene-Coastal sands 500 1,800 Low to Medium 15,200 A few times
greater

RIO GRANDE BASIN

Use and Availability
Acre-Feet Per Year

Yield of Large Ability Estimated
Principal Capacity Wells to Additional
Aquifers Gallons Per Minute Transmit Use in Water
Water 1957 Available In
" Relation To
Average Maximum 1957 Use
Alluvium 1,000 3,000 High 854,000 Subject to
depletion!
Bone Spring 900 3,000 Locally High 94,000 No addition-
al water
San Andres-
Capitan Reef 1,000 2,000 High 10,000 Few times
greater
Santa Rosa 300 1,800 Locally Medium 12,400 Few times
greater
Edwards-Trinity 400 4,000 Locally High 169,100 Few times
greater

1With local exceptions, rate of use exceeds rate of recharge.
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