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PREFACE

This report is a synopsis of the Oklahoma Comprehensive Water Plan prepared by the Oklahoma
Water Resources Board, the state agency responsible for effective management and utilization of
water in Oklahoma, and is submitted to provide the reader with an overview of Oklahoma’s water
resources and problems, as well as a proposed strategy for their management.

The Oklahoma Comprehensive Water Plan is a positive step toward the solution of the state’s water
problems. However, even as the planning process continues, water development projects necessary to '
offset Oklahoma's immediate needs must receive high priority from local, state and federal govern-
ments.

The projects proposed in the report are intended to serve only as a general guide in matching future
water needs with supplies, and should not preclude the implementation of alternative projects consis-
tent with the overall goals and objectives set forth in the Oklahoma Comprehensive Water Plan,

This publication, printed by Metro Press Inc., Oklahoma City, Oklahoma, is issued and published by the Oklahoma Water Resources
Board as authorized by Title 82 0.5, Supp. 1974, §1086_ 2 Thirty-five thousand copies have been prepared and distributed at a cost to the L
taxpayers of the State of Oklahoma of $13.170 0




INTRODUCTION
Dramatic increases in population,
employment, income and standards
of living amply demonstrate Okla-
homa's vigorous growth — growth at-
tributable to the state’s vast oil and
gas deposits, temperate climate, fer-
tile land and abundant, high quality
water. However, with this progress
has come the unwelcome depletion
and pollution of the state’s most
precious natural resource — water,

Concern for the state’s dwindling
supplies of water caused the Okla-
homa Legislature in 1974 to assign the
Oklahoma Water Resources Board
the immense task of designing a state-
wide plan to meet the current and
long-range water needs of the entire
state. The Oklahoma Comprehensive
Water Plan fulfills this mandate by
providing for the orderly control, pro-
tection, conservation, development
and utilization of Oklahoma's water
FESOUrces.

Problems That
Precipitated The Plan

Oklahoma has an abundance of
water within its boundaries to meet
all the state's future water require-
ments, but such water is unevenly
distributed. Eastern Oklahoma boasts
a wealth of stream and ground water
resources and rainfall, while western
areas often suffer severe and pro-
longed drought.

Western Oklahoma’s giant Ogal-
lala ground water basin (aquifer)
which supports a vibrant agricultural
economy is threatened with depletion
and ultimate exhaustion as a result of
overdrafting, and several other
aquifers in the state face depletion
and/or pollution problems.

Many Oklahoma communities lack
reliable sources of good quality water
due to natural or man-made pollution
and inadequate or outdated treat-
ment and distribution systems.

Central Oklahoma’s potential for
further economic growth is clouded
by the prospect of future water short-
ages and poor quality water, thus
discouraging new business and in-
dustry,

Without

immediate attention,

these problems pose a very real
threat to Oklahoma’s future growth
and prosperity.

Evolution Of The Plan

In 1974, Senate Bill 510 authorized
the development of the Oklahoma
Comprehensive Water Plan and fund-
ed its initial phase. As Oklahoma's
southern 33 counties exhibited the
greater and more immediate water
needs and because a wealth of infor-
mation was available on the Red
River basin, Phase | focused on the
development of adequate water sup-
plies to fulfill that area’s needs
through the year 2030,

As the Plan evolved, the Oklahoma
Water Resources Board, along with
several federal agencies whose parti-
cipation was authorized and funded
by Congress, became the principal
participants in the Oklahoma Com-
prehensive Water Plan Planning Com-
mittee. The US. Army Corps of
Engineers of the Department of
Defense; the Bureau of Reclamation,
U.5S. Geological Survey and the U.S.
Fish and Wildlife Service of the
Department of the Interior; and the
So0il Conservation Service of the U.S
Department of Agriculture, along
with numerous state agencies and
organizations, cooperated in the
Plan’'s development,

The Phase | report published in
1975 proposed an interconnected
conveyance system of canals,
pipelines, conduits and pumping
plants to transfer surplus water from
southeastern Oklahoma to central
areas, then southwestward. Subse-
quently, the Board received funding
to prepare a similar plan for the
northern 44 counties through the year
2040 and to update the plan for the
southern 33 counties.

An Interim Report published in
1977 summarized the status of plan-
ning efforts and provided preliminary
information on the northern 44 coun-
ties. During the next two years, the
Board completed the hydrologic,
economic, engineering and en-
vironmental studies used in the devel-
opment of the statewide comprehen-
sive water plan

Goals And Objectives
Of The Plan

The Oklahoma Comprehensive
Water Plan is a flexible strategy for
managing the state’s water resources,
and by its nature, must remain
responsive to changes in supply and
demand caused by residential, com-
mercial, industrial and agricultural
development. The plan was devel-
oped pursuant to relevant state and
federal legislation, policy and guide-
lines, setting forth the following
goals:
® to promote economic opportunity

and development;

e to preserve and enhance the en-
vironment;

e to protect lives and property from
floods;

e to expand agricultural production
and agribusiness activity;

e to develop recreational potentials;

e to maintain and improve water
quality;

® to encourage water conservation;

e to place excess and surplus water
to beneficial use; and

® to encourage and provide for
public participation in water
resource planning.

Considerations In
Development Of The Plan
Major considerations in the devel-

opment of the Oklahoma Compre-
hensive Water Plan were, among
others, the policies of the state
regarding areas of origin and utiliza-
tion of surplus water. The Plan pre-
supposes that no transfer of water
from any area will be considered
unless and until all the reasonably
foreseeable future water needs of
such areas are assured.

AREA OF ORIGIN PROTECTION
AND EXCESS AND SURPLUS WATER
Area of origin protection is provid-
ed twice in the Oklahoma Statutes.
Title 82, Section 10512 assures users
within a stream system all of the
water required to supply their bene-
ficial needs before any water can be
transported for use outside the
system, and requires the Oklahoma




Water Resources Board to review
those needs every five years,

Title 82, Section 1086.1 affirms that
only surplus and excess water shall be
used outside an area of origin, and
that residents within those areas have
a prior right to the water for any bene-
ficial use within the area of origin.

Thus, existing law specifically pro-
vides protection for all of the state,
including those stream systems in
eastern Oklahoma which are pro-
posed as sources of export water

Numerous definitions have been
proposed by various persons and
groups regarding “excess and surplus
water” and “area of origin,” long con-
troversial issues in Oklahoma. The
Oklahoma Water Resources Board
believes the definition of “excess and
surplus water” contained in the
Board's "“Rules, Regulations and
Modes of Procedure” [1979) to be
consistent with the intent of existing
legislation. It states that, ““excess or
surplus water’ shall mean that
amount of water which is greater than
the present or reasonably foreseeable
future water requirements needed to
satisfy all beneficial uses within an
area of origin.”

The term “reasonably foreseeahle”
for the purposes of the Plan is con-
sidered to be 50 years, which is the
planning horizon considered consis-
tent with the present “state of the
art” in population and water require-
ment forecasting, i.e., it marks the
outer limits of reliable forecasting
capabilities.

Under the authority of Title 82,
Section 1085.3, the Oklahoma Water
Resources Board, in 1963, divided the
two major river basins, the Arkansas
and Red, into 35 stream systems,
which are the units used by the Board
in managing and accounting for the
state’s stream water resources, For
more efficient management these
original 35 have recently been further
subdivided into 49 stream systems. In
view of the term “‘area of origin” be-
ing used interchangeably with
“stream system’’ in certain statutes, it
is clear that the designated stream
systems are the “areas of origin” en-
titled to protection under existing
law.

Additional assurance is provided
through compensation to an area of
origin in the form of payments to
local governments in lieu of ad
valorem taxes. Such protection is pro-
vided by 82 0.5 Section 1086.1 which
states in part that: “In such cases
where storage in the area of origin
may be permitted, the purchasing en-
tities shall pay to the county of origin,
in lieu of ad valorem taxes and as part
of the total cost of the purchase of
water, an amount computed by aver-
aging the tax on land similar to the
land taken off the tax rolls as a result
of the construction of such storage
facilities within the county of origin.”

OTHER PLANNING
CONSIDERATIONS

Other considerations which in-
fluenced the design of the Plan are
the policies and guidelines related to:
o development of reservoirs to max-

imum site potential;

¢ inclusion of as many beneficial
purposes as feasible in each water
development project;

e exemption of Grand River Dam
Authority facilities from water
transfer plans;

e conformance with Oklahoma laws;

e inclusion ot authorized and ex-
isting federal projects;

& water conservation as a means of
augmenting water supplies;

e limitations imposed by interstate
stream compact agreements;

e attention to the goal of supplying
all of the state’s people with good
quality water;

e restrictions regarding reservoir
development on designated
“scenic rivers’™”;

# recognition of federal reserved and
Indian water rights;

e exclusion of ground water as a
source for interbasin transfer;

e preservation and enhancement of
the environment; and

e conformance with pertinent fed-
eral legislation.

CONSERVATION
Concerns expressed by en-
vironmentalists, escalating costs of
planning and constructing water

development projects, depletion of
some ground water aquifers, increas-
ing water demands of a growing
population, the shortage of suitable
reservoir sites and increasingly strin-
gent water quality criteria all com-
bine to exert mounting pressures on
existing water supplies.

Although insufficient in itself,
water conservation offers a means of
alleviating some of the state’s water
supply problems. The development of
new water sources and the conserva-
tion of existing supplies must be con-
sidered jointly in any plan for supply-
ing adequate water to all parts of the
state. If any plan is to be successful,
incentives for conservation must be
provided and water conservation
practiced regularly and consistently
by all Oklahomans, in times of plenty
as well as in times of drought.

Since uncertainty continues to sur-
round energy supplies and their costs,
and water-saving practices are proven
means of conserving energy, conser-
vation can also have a significant
positive impact on future energy re-
quirements,

Although water conservation must
play an important role in meeting
Oklahoma’s  future water supply
needs, it cannot be considered a
panacea. Water conservation and
reuse do not increase the natural
water supply of a basin, but simply
permit increased beneficial use of ex-
isting supplies. However, it must be
emphasized that conservation in both
the public and private sectors is vital,
if the life of existing water supplies
are to be prolonged. Such
“stretching’” of available water can
pay substantial dividends, if only to
provide time for development of new
water sources.

STATEWIDE APPRAISAL

Oklahoma is generally divided into
two climatic regions, the humid east
and semiarid west. The geographic
distribution of rainfall decreases
sharply from east to west, ranging
from an annual 56 inches in the south-
eastern corner to 15 inches in the
western Panhandle. Mean annua
temperature varies from 56°F alon
the southern border to 60°F in th




northeast, decreasing westward to
579F in the Panhandle. Annual lake
evaporation averages 48 inches in the
extreme east and 65 inches in the
southwestern corner. Evapotranspira-
tion (loss of water into the air] and
percolation (seepage of water into the
ground) consume approximately 80
percent of Oklahoma's annual rain-
fall, leaving 20% available for use.
Estimates of these climatic
variables are of great importance in
accurately assessing Oklahoma's pre-
sent water supplies and planning the
development of future supplies.

Stream Water

Oklahoma boasts an abundance of
stream water contributed by two
mighty river systems, an impressive
system of man-made lakes and
generous rainfall, particularly in the
eastern part of the state. Although
Oklahoma possesses adequate water
to fulfill all of the state’s projected re-
quirements, it suffers problems of in-
equitable distribution and natural
and man-made pollution.

Runoff is a measure used to iden-
tify the amount of water from any
form of precipitation that flows over
the surface. Runoff levels in the state,
ranging from 0.2 inches in the Pan-
handle to 20 inches in the southeast
corner, reflect the dramatic contrast
in  precipitation amounts. In the
northwest region, runoff amounts to
approximately 820,000 acre-feet of
water per year, compared to an
estimated six million acre-feet per
year in the southeast region. Average
annual runoff originating within the
entire state amounts to approximate-
ly 22 million acre-feet,

MAJOR RIVER BASINS

Oklahoma is drained by two major
interstate rivers; the Arkansas in the
north, and the Red River in the south,
with a combined average inflow to
the state of 12 million acre-feet each
year. The average amount of water
leaving the state is an estimated 34
million acre-feet, with the Arkansas
carrying 22 million acre-feet; the Lit-
tle River, three million; and the Red
River, nine million.

The Arkansas and its tributaries
drain 44,491 square miles, or about
two-thirds of Oklahoma. Major
tributaries are the Canadian, lllinois,
Verdigris, Grand (Neosho), Poteau,
Cimarron and Salt Fork Rivers.

The Red River and its tributaries

drain 24,978 square miles, or about
one-third of Oklahoma. Major tribu-
taries of the Red River in Oklahoma
are the Elm Fork, Salt Fork, North
Fork, Washita, Blue, Kiamichi and Lit-
tle Rivers and Boggy Creek.

In the western part of the state,

FIGURE | —WATER RESOURCES DEVELOPMENT PROJECTS
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FIGURE I1I- MAJOR GROUND WATER BASINS
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natural salt springs and salt flats emit
large quantities of chlorides, which
are carried downstream, ultimately
polluting such major streams as the
Cimarron, Arkansas, Salt Fork of the
Arkansas and Red Rivers. In populous
central and eastern Oklahoma,
municipal and industrial effluents
have degraded many streams, thereby
restricting their beneficial uses.
However, many of the streams in
eastern Oklahoma are of excellent
quality, and consistently provide
large quantities of pure fresh water.

STREAM WATER DEVELOPMENT
Ower the past three decades, Okla-
homa has developed an impressive
system of man-made lakes through
the efforts of the Corps of Engineers,
Bureau of Reclamation, Soil Conser-
vation Service, Grand River Dam
Authority and several state agencies
and cities. The McClellan-Kerr Arkan-
sas River Mavigation System, the
largest civil works project ever under-
taken by the Corps of Engineers, was
extended to the Tulsa area in the

Mapping-Oklahoma Water
Resources Board

1970's, opening the way for extensive
commercial and industrial develop-
ment along the entire waterway.

Maore stream water development
has occurred in the eastern portion of
Oklahoma than in the west, where the
drier climate limits potential, and
available waters are scarce, fully ap-
propriated or of inferior quality.

Most major lakes in Oklahoma
have been designed as multipurpose
projects, allocating storage for flood
control and conservation purposes
such as municipal and industrial
water supply, irrigation, water quality
control, recreation, fish and wildlife,
navigation and hydropower. Figure |
presents pertinent data on the major
developed and authorized lakes in
Oklahoma.

Ground Water

Cround water is water that has per-
colated downward from the surface,
filling the voids or open spaces in
rocks. A rock formation or group of
formations (generally sand, gravel,
limestone, dolomite, shale, sandstone

and gypsum) that contains sufficient
saturated permeable material to vield
significant quantities of water is a
ground water basin.

Cround water is available in
almost every part of the state, occur-
ring in 12 major ground water basins
containing an estimated 320 million
acre-feet of fresh water in storage,
half of which is estimated to be
recoverable. (See Figure 11.) Less
significant amounts are available in
at least 150 minor basins. Ground
water furnishes 61 percent of the
total water reported as being used in
Oklahoma, providing for over 80 per-
cent of the state's irrigation and
meeting the municipal needs of ap-
proximately 300 towns and cities.

Due to lack of available stream
water, ground water development is
greatest in the western part of the
state, where it is extensively used for
irrigation, municipal and industrial
purposes. Development is not as
widespread in central and eastern
Oklahoma, although great potential
exists for further use if supplies re-
main unpolluted.




MAJOR GROUND WATER BASINS

Alluvium and terrace deposits were
laid down by streams in an irregular
pattern and occur throughout the
state. The alluvium underlies the bot-
tomlands along streams, while ter-
race deposits are higher and usually
adjacent to the alluvium. Thickness
of the deposits typically ranges from
40 feet to 170 feet, with well vields
averaging 100 to 300 gallons per
minute,

The Ogallala Formation covers an
area of about 10,000 square miles, in-
cluding all or parts of 10 western
Oklahoma counties. The Ogallala is
the major source of water in the Okla-
homa Panhandle, with over 2,000 ir
rigation wells drilled in that area
alone. Wells in the Panhandle may
yield from 500 to 1,000 gallons per
minute, while those in the southeast
portion of the aguifer may yield 200
gallons per minute or less.

Ground water in the Ogallala is be-
ing used at a rate greatly exceeding
that of recharge. As the water table
continues to be lowered by pumping
and the saturated thickness is re-
duced, well vyields will continue to
decline. Depletion of the aquifer is
expected to exert serious economic
pressures on the area in the
foreseeable future,

The Antlers Sandstone outcrops in a
10-mile wide belt in parts of Atoka,
Bryan, Choctaw, Johnston, McCurtain
and Pushmataha Counties. The
aquifer ranges in thickness from 180
feet in the west to more than 880 feet
in the southeast. Average yields are
from 100 to 150 gallons per minute,
Due to the availability of surface
water in the area, water from the
Antlers Sandstone is not being exten-
sively used at the present time.

The Rush Springs Sandstone out-
crops in an area of 1,900 square miles
in Caddo, Custer, Washita and small
parts of Comanche, Dewey and Grady
Counties, Thickness ranges from less
than 200 feet in the south to 330 feet
in northern areas. Well yields average
about 400 gallons per minute, and the
good quality of the water has led to
its wide use for municipal supplies.

The Carber-Wellington Formation
consists of two formations deposited
under analogous conditions, the

Garber Sandstone and the Wellington
Formation, which are similar in com-
position, and thus considered a single
water-bearing unit. Total thickness of
the formations varies from 800 to
1,000 feet, and the average yield of
wells is 250 gallons per minute. The
Carber-Wellington vyields water of
very good quality, making it the prin-
cipal source of water for many towns
and industries in central Oklahoma.

Other ground water aguifers shown
in Figure |l are important local
sources of water, but are not as exten-
sive as those previously mentioned
These formations include the Elk City
Sandstone in west central Oklahoma;
Dog Creek Shale and Blaine Gypsum
in the southwest corner of the state;
Oscar Formation in the south central,
Vamoosa from Osage County in the
north to Seminole County in the
south; the Simpson Croup and Ar-
buckle Group in the south central and
southwest; and the Roubidoux in
northeastern Oklahoma

Present Water Uses
And Future Requirements

Sharp escalations in population, in-
dustrial development and irrigated
agriculture, along with increased af-
fluency and the consequent rise in
standards of living, have placed
heavy demands on Oklahoma's water
resources. Projections by the Okla-
homa Employment Security Commis-
sion forecast a state population of 4.4
million by the year 2040 and over six
million by 2090. As the population
grows, so will water demands in all
categories of water use continue to
escalate. It is imperative that Okla-
homa plan for the optimum use of all
potential supplies in order to assure
adequate water to all parts of the
state.

Municipal water use, currently esti-
mated at 402,000 acre-feet per year, is
expected to rise to 1,060,700 acre-feet
per year by 2040, Industrial use, cur-
rently estimated at 388,300 acre-feet,
is projected to reach 833,400 acre-
feet per year by 2040; and the annual
110,900 acre-feet presently used for
cooling water is expected to climb to
955,500 acre-feet by 2040. Current ir-
rigation water use is estimated at 1.5

million acre-feet per year, with a pro-
jected increase to over four million
acre-feet annually by the yvear 2040,
Total water use is predicted to be
6,939 500 acre-feet per year by 2040.
Figure 11l shows present and pro-
jected water requirements for
municipal, industrial, power and ir
rigation uses by planning region.

Agriculture, the state’s leading
economic activity, is flourishing, with
80 percent of the total irrigated land
lying in western Oklahoma. The re-
cent and rapid growth of irrigated
agriculture, which is highly depen-
dent on the Ogallala aquifer as a
source of water, threatens to deplete
the basin in the readily foreseeable
future. If additional water supplies
are not made available to sustain the
agricultural stability of this produc-
tive region, the entire state appears
destined to face severe economic
CONsequences.

The most practical solution to the
problem of patural inbalance of
water supplies between east and west
appears to be the conveyance of
surplus water from eastern portions
of the state to the water-deficient
west. The Oklahoma Comprehensive
Water Plan has been developed to
meet the state’s projected needs
through the year 2040, a planning
period of sufficient duration to max-
imize the return of the tremendous in-
vestment required for water develop-
ment projects.

Methodology For Future
Water Requirements

The methodology used in estimat-
ing Oklahoma’s future water re-
quirements was developed by the
Oklahoma Comprehensive Water
Plan Planning Committee. Population
projections utilized in the develop-
ment of the Plan were provided by
the Oklahoma Employment Security
Commission (QESC). By combining
projected births, survival of the base
vear population and migration of the
population, the projections were
derived to the year 2040. Per capita
use rates (gallons per day) were ap-
plied to the forecasts to determine
the total municipal, domestic and
rural water use projections.
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The economic data which provided
a basis for the industrial water re-
quirement projections are disaggre-
gates of the U.5. Water Resources
Council's regional forecasts. Employ-
ment rates were multiplied by popu-
lation predictions to arrive at Okla-
homa's share of future employment
by industrial activity according to
Standard Industrial Classifications.
Appropriate industrial water use coef-
ficients for Standard Industrial Class-
ifications were applied to employ-
ment projections to arrive at a total
industrial requirement. The industrial
requirement was then disaggregated
to arrive at individual county projec-
tions by applying the ratio of county
population to the total state popula-
tion. It was also assumed that about
seven percent of industrial and cool-
ing water reqguirements would be

fulfilled by recycled wastewater by
the vear 2040.

In determining future agricultural
needs it was assumed that import
water would beravailable sometime
around the vyear 2000; irrigation
would increase; ground water would
continue to be mined; and import
water would be available before the
ground waters were effectively
depleted. Irrigation water require-
ments were determined by subtract-
ing the consumptive water use for a
general cropping pattern in each
region from the effective precipita-
tion and allowing for losses occurring
between sources of supply and the
farm. It was determined that two
acre-feet of water per land acre in the
MNorthwest and Southwest Planning
Regions; 1.5 acre-feet per acre in the
MNorth Central, Central and South Cen-

tral Planning Regions; and one acre-
foot per acre in the Northeast, East
Central and Southeast Planning
Regions would be required at ter-
minal reservoir sites in each region.
The significant reuse of wastewater
for irrigation was assumed feasible in
central Oklahoma, where irrigation is
widespread and industry makes
available a large volume of
wastewater. Therefore, a portion of
the irrigation water requirements of
the Central Planning Region is pro-
posed to be met from that source,

Consumptive water use by utilities
for power generation was computed
at a rate of 2.5 acre-feet of water per
million kilowatt hours of energy pro-
duced, The consumptive use rate was
applied to projected energy re-
gquirements to determine total utility
water requirements

Water requirements for noncon-
sumptive uses such as recreation, fish
and wildlife, low flow augmentation,
navigation and water quality control
were assumed to be fulfilled by
potential reservoir development
planned to meet the consumptive
needs, i.e, the nonconsumptive use
needs would be met at no additional
cost as a result of meeting the con-
sumptive use needs,

REGIONAL WATER
DEVELOPMENT PLANS

Preliminary to the development of
the Oklahoma Comprehensive Water
Plan, the state was divided into eight
planning regions composed of coun-
ties naturally grouped and demon-
strating homogeneity of climate,
hydrology, geography, economics
and demography. (See Figure IV.) The
Planning Committee took into con-
sideration these similarities, but at
the same time, recognized the
unigueness of each region in its water
resources and requirements, and ac-
cordingly formulated a local water
development plan for each planning
region. After stream and ground
water resources were inventoried and
water requirements were projected to
the year 2040, future requirements
were compared with local develop-
ment potential in order to design a
local plan based on optimum poten-




tial development. A summary of
these regional plans, as well as their
estimated costs, follows. Figure V in-
dicates the proposed projects con-
tained in the local plans of develop-
ment.

Comparisons of fully developed
stream and ground water resources
with the future requirements for the
Morthwest, Southwest, North Central,
Central and South Central Planning
Regions project water shortages of
varying degrees, and show surplus
water greatly exceeding foreseeable
demands in the Northeast, East Cen-
tral and Southeast Planning Regions
These distribution variances are
demonstrated by the fact that each
year an estimated 34 million acre-feet
of water flows unused out of eastern
Oklahoma to the Gulf of Mexico,
while at the same time, inadequate
water supplies limit central Okla-
homa's industrial development, and
depleting ground waters in western
Oklahoma portend what could be a
disastrous return to dryland farming,

Figure IV summarizes local water
resources and requirements projected
to the year 2040.

The total first cost of development
for all the local plans is estimated at
approximately $3 billion at January
1978 prices.

Southeast Planning Region

The Southeast Planning Region en-
joys abundant rainfall and runoff,
providing the area with a potential for
extensive water resource develop-
ment. The 8-county region currently
has three existing major reservoirs,
Broken Bow, Hugo and Pine Creek;
and two additional reservoirs under
construction, Clayton and McGee
Creek, making available abundant
supplies of good quality water. How-
ever, much of the region suffers from
inadequate distribution systems and
severe flooding problems which limit
its potential economic development.

A local plan proposed for this
region utilizes existing surface and

FIGURE IV- YEAR 2040 STATEWIDE

ground water sources, along with
several proposed reservoirs and in-
creased ground water development,
capable of fulfilling the region’s pro-
jected future water supply needs. The
local plan includes construction of
the authorized Tuskahoma Reservoir,
development of potential dam sites
at Tupelo, Albany and Parker, and
construction of municipal, industrial
and irrigation distribution facilities.
With the completion of these facili-
ties, the Southeast Planning Region
would have an annual surplus of ap-
proximately 1.6 million acre-feet of
water. However, with construction of
the authorized Boswell Reservaoir,
modification to the existing Hugo
Lake and development of other
potential dam sites not included in
the local plan, the region could have
a total surplus of 3.5 million acre-feet
of water per year.
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most populous of the eight regions, is
expected to continue its recent rapid
growth, particularly in Oklahoma City
and its suburban areas. Poor water
quality of the region's streams, a
result of natural and man-made pollu-
tants, restricts the development of ad-
ditional reservoir sites. Existing major
reservoirs are Hefner, Owverholser,
Shawnee, Stanley Draper and
Thunderbird.

The plan of development proposed
for this region includes use of existing
sources, as well as Arcadia Reservoir,
which is currently under construction;
increased use of ground water; and
construction of new Soil Conser-
vation Service lakes. The Garber-
Wellington ground water aquifer
underlying most of the area offers a
good quality source for some com-
munities. However, increasing popula-
tions and additional industrial
development in the Central Planning
Region will strain existing supplies, re-
quiring the importation of 487,000
acre-feet of water each year by 2040,

South Central
Planning Region

Water quality constraints and
nominal rainfall levels have limited
water development in the South Cen-
tral Planning Region. Inadequate
distribution of the water that is
available plagues much of the region,
and potential agricultural and agri-
business activities have been
hindered by the lack of dependable
water supplies. Only two major reser-
vairs, Arbuckle and Waurika, are
located in the region.

Two additional proposed reser-
voirs, Purdy and Courtney, and new
Soil Conservation Service lakes will
meet a portion of the region’s future
water needs. Additional municipal, in-
dustrial and irrigation distribution
facilities are also included in the plan
for local development, but by 2040
the region will still experience a
deficit of approximately 28,000 acre-
feet per year which will have to be
supplied with imported water

Southwest Planning Region
The development of stream water

supplies in the Southwest Planning
Region has been limited by poor
water quality and inadequate rainfall
Existing lakes are Altus, Fort Cobb,
Foss and Tom Steed. Ground water
presently provides most of the
region’s water supply, however deple-
tion and pollution pose a threat to
further development, and inadequate
distribution facilities deprive many
rural areas of water.

The plan of development proposed
for the Southwest Planning Region in-
cludes construction of new reservoirs
with distribution facilities and
reliance on new Soil Conservation
Service lakes to partially fulfill future
needs. Cookietown, Hydro and
Weatherford are major reservoirs pro-
posed to serve the local area, but
even with their construction, the
region will have a projected water
deficit of approximately 800,000 acre-
feet by the year 2040, which will have
to be supplied from sources outside
the region

East Central Planning Region

Although extensive development
has occurred with the completion of
Eufaula, Tenkiller and Wister Lakes in
the East Central Planning Region, its
major rivers and generous rainfall
present a potential for substantial ad-
ditional water resource development.
Many residents are deprived of good
quality water supplies by inadequate
distribution systems or poor quality
sources. To meet the area’s future
water requirements, east central
Oklahoma will have to develop new
sources and expand existing supplies.

The plan of development for this
region includes construction of four
new reservoirs, modification of the
existing Wister Lake and increased
ground water development. Atwood,
Sasakwa, Weleetka and Wetumka are
proposed to supply additional water,
primarily for cooling water purposes.
Tenkiller and Eufaula have water
presently available, with Tenkiller's
use contingent upon Congressional
reallocation of hydropower and inac-
tive storage so it may be used for
water supply storage. Distribution
facilities to convey the water to ap-
propriate demand centers are also in-

cluded in the local plan. The East
Central Planning Region is projected
to have a water surplus in excess of
BB0,000 acre-feet per year by 2040,
However, development of other
potential dam sites could provide the
region with an annual surplus of 1.4
million acre-feet of water,

Northeast Planning Region

The Northeast Planning Region ex-
periences abundant rainfall and run-
off, thus presenting excellent poten-
tial for water resources development.
Although the region has many major
reservoirs and smaller lakes which
provide an abundant supply of good
quality water, it continues to suffer
from inadequate distribution
facilities, and many people remain
unserved by a dependable water
system. Major reservoirs existing or
under construction include Birch,
Candy, Copan, Eucha, Fort Gibson,
Grand, Heyburn, Hulah, Qologah,
Spavinaw and Skiatook. In addition,
Sand and Shidler Reservoirs are
authorized for construction. Flooding
frequently occurs, and although
remarkable progress has been made
in the control of flood waters, many
areas require additional flood protec-
tion, as well as additional supplies of
water if future consumptive uses are
to be satisfied.

The regional plan of development
includes construction of two addi-
tional lakes, Welty and 5id, as well as
utilization of existing sources which
are not currently authorized for water
supply, i.e, Fort Gibson, Grand and
Tenkiller. Reallocation by Congress
of hydropower and inactive storage
to water supply storage in Tenkiller
and Fort Gibson would be required in
order to make additional supplies
available. An agreement with the
Crand River Dam Authority would
need to be reached to provide addi-
tional quantities of municipal and in-
dustrial water from the power pool in
Grand Lake. These sources would
supply the local area’s projected 2040
water needs, and at the same time
provide a surplus of over 1.3 million
acre-feet per year. Additional
development not included in the
local plan could provide 735,000




acre-feet per year, for a total annual
surplus of over two million acre-feet.

North Central
Planning Region

The MNorth Central Planning
Region's water resources are general-
ly of poor quality due to high natural
chloride concentrations in the upper
reaches of the area’s streams. Such
pollution has severely restricted
stream water development and
forced increased reliance on ground
water resources. Major existing reser-
voirs are Kaw and Keystone, however
the latter cannot be used for most
beneficial purposes due to poor water
quality. Availability and water quality
problems in many of the region's
ground water basins limit their poten-
tial for future development

The plan of development proposed
for this region includes development
of additional stream water supplies to
fulfill a portion of the area’s future
water requirements. Hunnewell, Lela,
Otoe, Seward and Hennessey are ma-
jor reservoirs proposed for construc-
tion along with pertinent distribution
facilities to increase local supplies,
However, by 2040 the North Central
Planning Region will still experience a
water deficit of about 100,000 acre-
feet per year to be met with imported
water.

Northwest
Planning Region

Due to low rainfall and runoff,
stream water development in the
Morthwest Planning Region has re-
mained extremely limited. Ground
water provides most of the present
water supply, with the Ogallala
aquifer, underlying eight of the 11
counties, being the most productive
and most highly utilized of the
ground water sources. However, re-
cent evidence indicates that the
water table is dropping due to signifi-
cant overdrafting of the aquifer, It is
apparent that ground water resources
alone cannot be relied upon as a
future source of long-term supplies.

Major existing reservoirs in the
region include Canton, Fort Supply,
Optima and Great Salt Plains,
although the latter is not suitable for

most beneficial uses due to high
chloride concentrations.
The regional plan of development

includes construction of two propos-
ed reservoirs, Englewood and Hydro,
additional Soil Conservation Service
structures and limited additional
ground water development. Also in-
cluded are pertinent municipal, in-
dustrial and irrigation facilities. Even
with this increased development, it is
estimated that the MNorthwest Plan-
ning Region will still experience a
deficit of approximately 950,000 acre-
feet of water per year by 2040, which
would have to be supplied from areas
outside the region

ALTERNATIVES TO
WATER TRANSFER

In the development of the Okla-
homa Comprehensive Water Plan,
various nontransfer alternatives con-
sidered even remotely capable of
meeting Oklahoma’s projected water
demands were analyzed. These alter-
natives were of both a structural and
nonstructural nature and included
weather modification, artificial
recharge, desalination, wastewater
reuse, chloride control and improved
water management. In addition, a no-
action scenario was evaluated to pro-
ject the consequences if present
trends were permitted to continue in-
to the future without material altera-
tion.

Conclusions from such analyses
strongly indicate that, while these
alternatives may individually and/or
collectively provide some additional
water, the amount is insignificant
compared to Oklahoma's total future
water needs. Therefore, nontransfer
alternatives must be considered only
as supplemental sources of water in-
capable of wholly fulfilling the state's
long-range water requirements.
Nonetheless, these alternatives
should receive continued emphasis
on a local basis and remain part of
the state’s overall planning efforts.

One of the options available to
Oklahoma is simply to take no action
in regard to implementing a com-
prehensive statewide water plan.
Such a scenario assumes the state will
make no new efforts to reduce

demands or augment supplies, and
that all water users will continue to
rely on available local ground and
stream water resources, regardless of
the guantity and/or quality of those
waters.

The no-action scenario further
predicts that the larger cities which
can afford to construct independent
water transfer systems will continue
to obtain water from other areas of
the state, possibly at the expense of
smaller cities, towns and rural areas.
Such short-range development is of a
piecemeal nature and will be more
costly in the long run than a regional
plan. Areas which presently lack ade-
guate fresh water supplies would be
denied the opportunity for expansion

of business and industry, and irriga- -

tion farmers in western Oklahoma
forced to revert to dryland farming as
depleting ground water supplies
either become too expensive or
unavailable at any price. Those areas
of the state with adequate water
resources would continue to grow un-
til the population became as great as
could be supported by the water
available, at which time their
economic growth would be curtailed.

It is obvious from the rate at which
water consumption is exceeding sup-
ply in some areas that by the turn of
the century, these areas could decline
into an economic recession of pro-
found consequences to the entire
state.

THE STATEWIDE WATER
CONVEYANCE SYSTEM

State and federal studies to date in-
dicate that the only viable means of
providing additional water to Okla-
homa's water-deficient areas is by
transferring surplus water from east-
ern Oklahoma. The two water con-
veyance systems proposed as integral
parts of the Oklahoma Comprehen-
sive Water Plan would accomplish
this redistribution

Specific assumptions upon which
the statewide water conveyance
system are based include: (1) existing
multipurpose reservoirs are tied into
the system to maximize the use of ex-
isting development; (2) all good quali-
ty ground and stream water resources
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in western Oklahoma are developed
to the maximum extent practical; and
(3] all proposed local projects are en-
couraged for development so that the
import requirements of a region are
minimized.

In the formulation of the statewide
water conveyance system, it was
determined that the Corps of
Engineers would be the lead agency
in developing draft plans and cost
estimates for the central and eastern
parts of the state, and the Bureau of
Reclamation would have the respon-
sibility for planning conveyance
facilities in western Oklahoma. Dur-
ing the course of work, the Planning
Committee coordinated the activities
of all participants and worked
together closely to utilize the results
of their studies to formulate the water
conveyance system presented herein,

GENERAL DESCRIPTION

Figure V shows the two con-
veyance systems proposed as a
means of assuring the entire state of
adequate amounts of water through
the year 2040.

The northern conveyance system
would utilize surplus flows at Lake
Eufaula and Robert 5. Kerr Reservoir.
Off-stream regulating storage would
be provided at Welty and Vian Creek
Reservoirs. The surplus water would
then be conveyed to nine terminal
reservoirs in north central and north-
western Oklahoma, The total amount
of water transferred through the
northern conveyance system would
be 1.2 million acre-feet annually,
primarilv fo; lingation purposes,

fhe southern water conveyance
system, updated from Phase | of the
Oklahoma Comprehensive Water
Plan, would direct surplus water from
existing and authorized reservoirs in
southeastern Oklahoma to central
and southwestern Oklahoma. The
Central Planning Region would
receive 487,000 acre-feet per year for
municipal and industrial use, with the

" proposed West Elm Creek Reservoir

serving as a terminal reservoir. A turn-
off near Wayne would carry 823,000
acre-feet of largely irrigation water
per year southwestward to feven ter-
minal reservoirs. Total water

delivered would be 1,310,000 acre-
feet per year.

STAGING

In order to minimize the unit cost
of transporting water, each con-
veyance system is proposed to be
built in stages coordinated with the
increased water needs of the import
regions. The initial stage of develop-
ment of each system would include
construction of a portion of the
source components and a major seg-
ment of their conveyance canals, so
that water would be available for use
in some areas of the import regions at
the end of the first stage.

In succeeding stages additional
sources of water would be developed
and the import capabilities of ter-
minal reservoirs in western Oklahoma
increased until the ultimate capacity
of each system is achieved. The north-
ern water conveyance system is pro-
posed for construction in three stages
over a 3I0vyear period, while the
southern system would be completed
in four stages over the same period.
The systems have been designed so
that by the end of the thirteenth year
after initiation of construction, all
counties requiring imported water
would have sufficient amounts
available to meet their projected
demands.

ENVIRONMENTAL
CONSIDERATIONS

Although any construction of the
magnitude of the proposed statewide
water conveyance system can be ex-
pected to affect the natural environ-
ment, appropriate mitigation pro-
cedures can minimize these effects.
As more detailed planning continues,
mitigation/compensation of environ-
mental consequences due to con-
struction of specific reservoirs and
distribution canals will be thoroughly
considered in order to minimize
potential adverse effects

COSTS OF THE
STATEWIDE SYSTEM

Preliminary cost estimates for the
statewide water convéyance system
are based on January 1978 price

levels and a 100-year period of
analysis. They include: (1) construc-
tion costs of proposed dams and ter-
minal reservoirs and modifications of
existing dams; (2) cost of water supply
storage in existing, under construc-
tion and authorized federal reser-
voirs; (3) construction costs of con-
veyance facilities, irrigation distribu-
tion facilities, and municipal and in-
dustrial transmission lines; (4) average
annual operation, maintenance,
replacement and energy (OMR & E)
costs; [5) mitigation/compensation
costs to allow for unavoidable losses
to fish and wildlife habitat; and (6)
average annual equivalent cost which
discounts the cost of all project
features, including future phases (if
developed) to a common time period,
allowing their assessment on a com-
parative basis.

The average annual equivalent
cost includes interest and amortiza-
tion, as well as annual OMR & E costs
and mitigation/compensation costs.
This cost reflects the average annual
expenses necessary to repay the con-
struction cost and interest during con-
struction, along with OMR & E over
the 100-year period of analysis. In-
terest during construction is com-
puted at the federal discount rate of
6 5/8 percent. Mo costs are included

for local distribution and/or treat-
ment of municipal and industrial
water,

As shown in Figure VI, total con-
struction cost of the northern and
southern conveyance systems is ap-
proximately $7.8 billion {assuming the
authorized Arkansas River chloride
control projects are operational), with
an average annual equivalent cost of

%555 million.
An accurate cost of municipal and

industrial water conveyed through
the system can be calculated only
when an actual repayment schedule
is agreed upon and appropriate con-
tracts negotiated. However, a rough
estimate of the value or average unit
cost of water for the 50-year repay-
ment period can be obtained by
dividing the average annual equiva-
lent cost attributable to municipal
and industrial water by the ultimate
municipal and industrial capacity of
the system. This method indicates an




FIGURE VI
SUMMARY OF COSTS
STATEWIDE WATER CONVEYANCE SYSTEM
($1,000)

WATER COMYEYANCE SYSTEM

TOTAL AVERAGE ANNLUAL

COMSTRUCTION COST EQUIVALENT COST!

Morthern System’

Reservairs’ 5 600,000 $ 10,200
Convevance Facilities 3,440, 000 95 B0
Irrigation Distribution 1,100,000 220,100
M & 1 Distribution 71,000 13,300
Mitigation/Compensation 85,000 5,600
Subtnial 5,296,000 $364, 800
Southern System
Reservoirs? $ 225,000 §5 3400
Convevance Facilities 1,425,000 75,000
Irrigation Distribution 765,000 05,000
M & | Distribution 75,000 15,200
Mitigation/Compensation 18,000 1,300
Subiatal 52,508,000 $189,900
TOTAL 57,804 000 5554,700

'Cost estimates shown for northern system assume Arkansas River Basin Chloride Contral Pro-
jects operational. Costs without the chloride control projects would be 356 billion for construction
and %375 million for average annual equivalent costs

Retlects cost of proposed reservoirs, modifications to existing lakes and water supply storage in
existing, under construction and authorized federal reservoirs

!Includes interest and amortization at 6 5/8 percent interest and 100-year perod of analysis. Also
includes average annual OMREE expenses and mitigation/compensation costs

average cost per thousand gallons of
30 cents in the southern system and
$1.60 in the northern system.
However, this represents only the
average cost of water, and does not
reflect the high unit cost during the
early years of the project, when a
substantial portion of the first cost
would be incurred and the capacity
of the system would be relatively
small. The cost of water would in-
crease as distance from the source in-
creases, and the consumer cost of
water would further increase as
charges for local distribution and
treatment are included.

A rough estimate of the cost of ir-
rigation water can be obtained by
dividing the cost attributable to ir-
rigation by the amount of water con-
veyed through the system for irriga-
tion purposes. This crude estimation
indicates a cost per acre-foot of $200
in the southern system and $335 in
the northern system. This cost in-
cludes the allocated cost for irriga-
tion water to the main conveyance, as
well as irrigation distribution facili-
ties from the terminal reservoirs to

the irrigated areas. Again, this cost
reflects merely an average over the
life of the project, and would vary
depending on the point of diversion
from the canal and the distance from
reservoir to farm. During the initial
phases of the project, the cost would
be substantially higher,

BENEFITS OF THE
STATEWIDE SYSTEM

To determine the feasibility of the
system, the benefits accruing to the
project must be estimated, then com-
pared to the project cost. At this early
planning stage, a detailed benefit
evaluation to determine the overall
economic feasibility of the project
has not been prepared. However, a
rough approach can be utilized to
estimate project benefits, This ap-
proach assesses only primary bene-
fits, while in reality, secondary and
tertiary benefits would also accrue
from a water conveyance system.

Average annual equivalent bene-
fits from both systems are $122.6
million, with municipal and industrial

benefits totalling $97.9 million and ir-
rigation benefits $24.7 million.

Municipal and Industrial Benefits

The assumption utilized in deter-
mining an estimate of municipal and
industrial benefits is that the benefits
equal the average annual equivalent
cost of the least costly alternative
capable of providing the amount of
water necessary to fulfill user require-
ments. This assumption reflects the
philosophy that delivered municipal
and industrial water is worth at least
the cost of developing and delivering
it to the users. Therefore, the average
equivalent costs and benefits are
assumed to be equal, giving the mini-
cipal and industrial component of
both systems a 1:1 benefit-cost ratio.
More detailed municipal and in-
dustrial benefit analysis may indicate
that benefits would actually exceed
cast, in which case, the benefit-cost
ratio would be greater than 1:1.

Irrigation Benefits

Irrigation benefits were estimated
according to federal guidelines,
which involves determining net farm
incomes without water conveyance
(dryland farming) and with water con-
veyance [irrigation farming). The dif-
ference between the two represents
the primary benefits attributable to
the conveyance systems, and
although secondary and tertiary
benefits would also occur, they are
not included in this analysis.

BENEFIT-COST ANALYSIS

A comparison of benefits with
costs enables the economic feasibili-
ty of a project to be determined.
Under federal guidelines, benefits
must equal or exceed costs in order
for a project to be considered
economically justified and thus eligi-
ble for construction. Average annual
equivalent benefits accruing from the
northern water conveyance system
and the southern conveyance system

indicate that neither system is
economically justified under federal
criteria, which recognize only

primary benefits.

Indirect benefits from the system
will also most assuredly occur, but
are not included in this analysis. In-
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direct benefits would be in the form
of increased employment, greater
recreational opportunities, increased
state and local retail sales and
generally expanded economic activi-
ty. A Statewide Economic Impact
Study currently underway by the
University of Oklahoma and Okla-
homa S5tate University, under the
direction of the Oklahoma Water
Resources Board, will quantify these
indirect impacts, thus increasing the
benefits of the system. Evaluation
may show the system to be of suffi-
cient economic benefit to justify the
state's subsidizing that portion of the
project’s cost which is not considered
feasible under federal guidelines, or
perhaps to wholly assume the cost of
the water conveyance system

The Northern Water
Conveyance System

WATER REQUIREMENTS

As discussed in the “Regional
Water Development Plans,” two of
the four regions in the northern 44
counties of Oklahoma are expected
to experience future water deficits.
Projections for the MNorthwest and
Morth Central Planning Regions in-
dicate an import need of approx-
imately 1,050,000 acre-feet per year
by 2040. Nearly 1.2 million acre-feet
of water would be imported annually
via the northern conveyance system
to meet this demand and provide for
conveyance losses,

The projected water supply needs
of northeastern and east central
Oklahoma indicate that the majority
of the water supply storage in ex-
isting, under construction and author-
ized lakes, as well as other potential
lakes, will be utilized locally by the
year 2040, thus offering only limited
prospect as a source of water for
transfer to north central and north-
western Oklahoma., The scattered
locations and relatively small
dependable yields of other potential
lakes limit their viability as sources
for the large amounts involved in any
transfer plan. Preliminary work
revealed that only those reservoirs
with large amounts of hydroelectric

power and inactive storage ap-
propriate for reallocation to water
supply storage, and the surplus flows
on the Arkansas River and its tribu-
taries, offered viable sources for the
projected 1.2 million acre-feet annual
requirements of northwestern and
north central Oklahoma.

EVALUATION OF
ALTERMNATIVE PLANS

Prior to the selection of a plan, the
Planning Committee assessed various
alternatives for both the source and
conveyance components of the
system.

For the source component of the
system, 14 alternatives were assessed,
eight of which assumed the Arkansas
River chloride control projects to be
operational, and six without such
assumption,

Each alternative was formulated to
provide an ultimate diversion of ap-
proximately 1.2 million acre-feet an-
nually, and was based on preliminary
estimates of net dependable vyield
available from the wvarious source
reservoirs and the size of required
conveyance facilities. The time frame
of construction of each alternative
was based on the assumption that the
import demands of the northwest
would increase over time, and that
further refinements in designs and
cost estimates will be made upon
selection of the most desirable plan.

Because the Arkansas River and its
major tributaries in eastern Okla-
homa have been extensively develop-
ed for navigation, hydroelectric
power and other purposes, no suit-
able sites remain on these streams for
development of additional large-
scale reservoirs. Therefore, any new
reservoirs required to serve as sources
of water for northwestern Oklahoma
would have to be constructed in
watersheds of minor tributaries.
Storage provided in these reservoirs
would be used to regulate surplus
flows diverted from alternative
sources. Potential reservoir sites were
inventoried and the sites screened ac-
cording to their proximities to poten-
tial diversion points, storage capaci-
ties and potential environmental ef-
fects.

Fourteen alternatives were coor-
dinated with the members of the
Oklahoma Comprehensive Water
Plan Planning Committee, including
representatives of the U.S Fish and
wildlife Service and the Oklahoma
Department of Wildlife Conservation.
The U.5. Fish and Wildlife Service
used a nonmonetary matrix analysis
on the alternatives to rank them in
terms of their environmental impacts.

The preliminary costs of each alter-
native were assessed on the basis of
lanuary 1978 price levels. The costs
reflect staging of project components
to meet preliminary estimates of
northwestern Oklahoma import
demands.

Although the estimated construc-
tion cost of the selected alternative
was only the second lowest it
displayed the fewest adverse en-
vironmental effects of any of the 14
options, and was chosen by the Plan-
ning Committee for further refine-
ment and development,

The alignment of conveyance
facilities from eastern Oklahoma to
terminal reservoirs in northwestern
Oklahoma was selected from alterna-
tive conveyance routes previously
developed by the Bureau of Reclama-
tion. The conveyance route selected
to pick up surplus water from source
facilities in eastern Oklahoma then
convey it westward was based on
modifications to the alternative
determined to best serve the area’s
projected water supply needs.

THE SELECTED NORTHERN
WATER CONVEYANCE SYSTEM

The selected northern convevance
system is based on modifications and
refinements of the alternative chosen,
which was then developed under the
assumption of an operational Arkan-
sas River chloride control project and
under present conditions without
chloride control.

The selected system would include
major modification of an existing
reservoir (Fort Supply), construction
of eight proposed reservoirs; approxi-
mately 710 miles of canals and in-
verted siphons; approximately 140
miles of pipeline; 42 pumping plants,
including six with reservoir intakes;




municipal and industrial delivery
systems and irrigation distribution
systems with appurtenances. At
ultimate development, the northern
conveyance system would provide
north central and northwestern Okla-
homa with an additional dependable
water supply of 1,034,400 acre-feet
annually and allow for conveyance
losses of approximately 177,700 acre-
feet.

Sources of water would be surplus
flows from the Canadian River at
Eufaula Lake and the Arkansas River
at Robert 5. Kerr Lake, requiring a
maximum combined diversion of
5000 cfs with an operational chloride
control project, or 6,500 cfs without.
Construction of Welty and Vian Creek
Lakes would eventually be necessary
for regulating purposes, Up to 4,000
cfs, depending upon available surplus
and unused storage in Welty Lake
during pumping periods, would be
diverted at Eufaula. Diversions of up
to maximum capacity could also be
made at Robert 5. Kerr Lake, depend-
ing on available surplus flow, quan-
tities diverted at Eufaula and unused
regulating storage.

West of Pumping Plant 28 in cen-
tral Lincoln County, the system would
cansist of three existing reservoirs:
Optima, Fort Supply and Canton; and
six proposed reservoirs: Boise City,
Coodwell, Slapout, Cestos, Alva and
Sheridan. Fort Supply Dam would be
raised three feet to provide additional
terminal storage. The six new reser
voirs which are proposed would be
exclusively terminal reservoirs design-
ed to receive import water
Englewood Reservoir, a proposed
local project, would tie into the main
water conveyance system by pro-
viding supplemental water to Slapout
Reservoir as well as providing irriga-
tion storage for area use. Approx-
imately 500,000 acres would be ir-
rigated with import water.

The northern water conveyance
system would deliver an average of
1,030,900 acre-feet of water angually,
which, along with the firm yield of the
terminal reservoirs, would meet
northwestern and north central Okla-
homa's projected water deficits
through 2040.

COSTS

Preliminary cost estimates for the
northern water conveyance system in-
dicate total cost of construction for
the system to be around $5.3 billion,
with the chloride control projects in
operation. This cost includes $600
million for construction of new pro-
posed reservoirs, $3.44 billion for the
conveyance canal from eastern
Oklahoma to the extreme western
Panhandle, $1.1 billion for pertinent
irrigation distribution facilities, %71
million for municipal and industrial
facilities and $85 million for mitiga-
tionfcompensation costs. The average
annual equivalent cost would be ap-
proximately %365 million, which in-
cludes $117 million in annual OMR &
E expenses and $5.6 million in annual
mitigation/compensation costs. OMR
& E costs consist primarily of energy
or pumping costs computed at a
30-mil power rate with annual re-
quirements estimated to be 6.4 billion
KWH.

Without implementation of the
authorized chloride control projects,
the construction cost and average an-
nual equivalent cost of the northern
systemn would increase to $5.6 billion
and %375 million, respectively,

BEMNEFITS

Direct benefits accruing from the
northern system were estimated to
be $58 million annually, consisting of
$17 million of irrigation benefits and
$41 million of municipal and indus-
trial. benefits. Municipal and indus-
trial benefits were assumed to equal
the average annual equivalent costs
attributable to the municipal and in-
dustrial component of the system.
Annual irrigation benefits, calculated
as the difference between dryland
farming and irrigation farming, are
estimated at $32.60 per acre

BENEFIT-COST ANALYSIS

A rough comparison of annual
benefits (358 million) and costs ($365
million) indicates the northern water
conveyance system exhibits a benefit-
cost ratio of 16. Under federal plan-
ning guidelines, such a ratio renders a
project economically infeasible and
construction cannot be justified.

However, considerable indirect bene-
fits, particularly those due to agricul-
tural and agribusiness impacts, would
result from the transfer system, and
would also need to be considered
before the feasibility of the project is
ultimately determined

Southern Water
Conveyance System

As indicated earlier, three of the
four planning regions in the southern
33 counties of Oklahoma are pro-
jected to face severe water shortages
in the foreseeable future. Even with
full development of the proposed
local water sources outlined for these
three regions, they may still ex
perience a combined deficit of
almost 1,240,000 acre-feet per year by
2040 which will have to be supplied
from other areas of the state. Studies
show that existing, planned and
potential stream water development
and ground water sources in south-
eastern Oklahoma could easily sup-
ply that region’s projected water
needs and produce an annual surplus
of approximately 2.2 million acre-
feet. (See Figure 111

WATER REQUIREMENTS

Water requirement projections by
the Planning Committee indicate that
by the year 2040, central Oklahoma
will need to import 487,000 acre-feet
annually for municipal and industrial
purposes; and southwestern and
south central Oklahoma will require
728,500 acre-feet and 28,000 acre-feet
per year, respectively, primarily for ir-
rigation purposes

EVALUATION OF
ALTERNATIVE PLANS

An analysis was undertaken to
identify potential water sources in
southeastern Oklahoma and to
evaluate alternative canal alignments
to carry the water to central and
southwestern regions, The abundance
of water in southeastern Oklahoma
provided many potential sources for
evaluation. It was determined that
four reservoirs — Hugo, Clayton,
Boswell and Tuskahoma — offered
the greatest potential to form the
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source component of the system.
Hugo is an existing reservoir; Clayton
is under construction and scheduled
for completion in 1981; and Boswell
and Tuskahoma are authorized for
construction. These sources could
provide 1,320,000 acre-feet, which
would be more than capable of
meeting the import demand of the
three regions with projected deficits
and allow for attendant conveyance
losses.

The conveyance facility to central
Oklahoma is a modification and ex-
pansion of alternative plans
developed by the Corps of Engineers
in conjunction with their Central
Oklahoma Project (COP) investiga-
tions. One initial COP alternative con-
sisted of a system designed to provide
municipal and industrial water to cen-
tral Oklahoma. It has been redesign-
ed to provide additional water for
south central and southwestern Okla-
homa at a pickup point near Wayne.
Alternative plans were prepared by
the Bureau of Reclamation to convey
the water to terminal points in south
central and southwestern regions. An
assessment of these alternatives in-
dicated one route had certain cost ad-
vantages over others, so that alter-
native was selected for further study

THE SELECTED SOUTHERM
WATER CONVEYANCE SYSTEM

The selected conveyance system
for the soputhern 33 counties of Okla-
homa is a modification of the Corps’
Central Oklahoma Plan with a distri-
bution segment furnished by the
Bureau to transport water to the
southwest. The conveyance system
consists of a network of canals, pipe-
lines, conduits and pumping plants to
transport surplus water from Hugo,
Clayton, Tuskahoma and Boswell
Reservoirs from a pickup point on the
Kiamichi River near Moyers, Okla-
homa, to central and scuthwestern
Oklahoma. Water for central Okla-
homa would be conveyed into Lake
Stanley Draper and the proposed
West Elm Creek Reservoir, which is
immediately adjacent to Draper. An-
nual delivery to this region would be
487,000 acre-feet for municipal and
industrial purposes through the

200-mile open canal, with the total
lift of 800 feet requiring six pumping
plants

The western segment of the system
would pick up water at the Wayne
turn-off and carry it via a similar open
canal to seven terminal reservoirs in
southwestern Oklahoma. Four of the
reservairs are existing and three are
proposed: Mangum, Snyder and
Verden. The canal would be 327 miles
in length with a capacity ranging from
46 to 1,250 cfs requiring 16 pumping
plants. Average annual water
delivered to the region from the canal
would be around 748,500 acre-feet,
Conveyance losses of 74,500 acre-feet
per year bring the average annual
conveyance of the system to 823,000
acre-feet. The imported water com-
bined with the firm yield of the ter-
minal reservoirs would supply
887,300 acre-feet per year to the area
— 796,900 for irrigation purposes and
90,400 for municipal, industrial and
cooling water purposes. An estimated
420,000 acres would be irrigated from
the conveyance system. Irrigation
facilities to distribute the water from
terminal reservoirs are included in the
plan. In addition, municipal and in-
dustrial transmission lines conveying
water to demand centers are also in-
cluded, however, local distribution
facilities are not included.

Total water supplied by the south-
ern water conveyance system to meet
the future water deficits of central
and southwestern Oklahoma would
be around 1,320,000 acre-feet per
year.

COSTS

Cost estimates for the southern
water conveyance system indicate a
total construction cost of approx-
imately $2.5 billion for proposed new
reservoirs, conveyance facilities,
water supply storage in existing and
authorized reservoirs, and pertinent
distribution facilities. The average an-
nual equivalent cost would be ap-
proximately $190 million, which in-
cludes $78 million for annual OMR &
E costs and $1.3 million for annual
mitigation/compensation costs. A ma-
jor portion of these costs consists of
energy/pumping costs calculated at a

30-mil power rate with annual re-
quirements estimated at 2.4 hillion
KWH. The first cost includes $120
million for new dams and reservoirs,
$105 million for water supply storage
in existing and authorized reservoirs,
$1.425 billion for conveyance facili-
ties, $765 million for irrigation distri-
bution facilities, $75 million for muni-
cipal and industrial transmission lines
and $18 million for mitigation/com-
pensation costs

BEMEFITS

Direct benefits accruing from the
southern water conveyance system
are estimated at 564 6 million, with $8
million attributable to irrigation and
$56.6 million to municipal and in-
dustrial benefits. Annual irrigation
benefits are estimated at $20.20 per
acre.

BENEFIT-COST ANALYSIS

A comparison of annual benefits
(364.6 million) with costs [$190
million) indicates that the southern
water conveyance system has a
benefit-cost ratio of .34, Under
federal planning guidelines, such a
ratio renders a project infeasible and
it cannot be constructed. The
substantial indirect economic im-
pacts which would occur, but which
are not included in the analysis,
would also need to be considered in
any final feasibility determination.

RED RIVER ALTERNATIVE
WITH CHLORIDE CONTROL

The high cost of irrigation water
under the proposed southern con-
veyance system prompted a cursory
assessment of an alternative utilizing
water sources closer to the area of
use. This alternative basically
separates the proposed southern
water conveyance system into two in-
dependent systems. One would fur-
nish municipal, industrial and irriga-
tion water to south central and
southwestern Oklahoma from the
Red River in south central Oklahoma,
The other system would have the
same alignment from southeastern to
central Oklahoma as that previously
discussed.




Utilization of the Red River and
Lake Texoma as water sources for
south central and southwestern
Oklahoma is contingent upon several
factors, among which are: (1) the
chloride control projects would have
to be completed and operational for
the water in Lake Texoma to be of
quality suitable for use; (2) Congres-
sional reallocation of the hydro-
power and inactive storage in the
reservoir to water supply storage
would be necessary; (3) storage
allocation provisions of the Red River
Compact would have to be met; and
{4) an assessment of a reduction in
downstream releases would be re-
quired,

Preliminary studies indicate that
the potential Gainesville dam site,
located about 70 miles upstream
from Lake Texoma, could be
developed to operate in conjunction
with Texoma to provide sufficient
water of suitable quality to meet the
import needs of southwestern
Oklahoma

Apparent advantages of a Red
River alternative are multifaceted,
Water obtained nearer the area of use
would not only substantially reduce
reliance on transfers from
southeastern Oklahoma, but should
result in cost savings. In addition,
with two independent systems, each
conveyance element could be
evaluated on its own merits,
Preliminary studies by the Corps of
Engineers indicate that a plan for the
conveyvance of surplus water from
southeastern to central Oklahoma for
municipal and industrial use may
presently be economically feasible,
and removal of the irrigation features
could facilitate the planning for the
Central Oklahoma Project (COP). Pro-
jections indicate that existing water
supply sources for central Oklahoma,
including Arcadia and McGee Creek
Lakes currently under construction,
will only satisfy the area's water
needs until the mid-1990's. With the
lead time necessary for planning,
design and construction, it appears
unlikely, even if work resumed today,
that the COP could be completed in
time to forestall water shortages in
central Oklahoma,

Further studies to assess the merits

of this alternative and determine the
appropriateness of its inclusion as
part of the Oklahoma Comprehensive
Water Plan appear warranted.

THE EASTERN OKLAHOMA
WATER SUPPLY SYSTEM

An Eastern Oklahoma Water Sup-
ply System is included in the Okla-
homa Comprehensive Water Plan in
order to incorporate the desires ex-
pressed by several eastern Oklahoma
legislators, economic development
organizations and segments of the
general public, regarding water
resource development and to
reassure those interests that any
system proposed to convey water to
the west would utilize only water ex-
ceeding the future water needs of
eastern Oklahoma.

The system was prepared as a
response to criticism voiced follow-
ing publication of Phase | of the
Oklahoma Comprehensive Water
Plan in 1975. Some eastern Okla-
homans stated that the water require-
ment projections underestimated
their area’s potential for growth and
industrial development. Concern was
expressed that water necessary to
meet the future needs of the area
might be transported to other areas of
the state, and thereby preclude future
growth and economic development
of eastern Oklahoma.

The 34 easternmost counties were
chosen for the study area, which in-
cludes the Southeast, East Central
and Northeast Planning Regions, plus
Lincoln and Pottawatomie Counties
Coordination throughout the study
was accomplished through meetings
sponsored by the Southern Oklahoma
Development Association (SODA),
Kiamichi Economic Development
District of Oklahoma (KEDDO), East-
ern Oklahoma Development District
(EODD), North Eastern Counties of
Oklahoma (NECO), Central Okla-
homa Economic Development
District (COEDD) and the Economic
Resource Development Association
(ERDA). The Economic Resource
Development Association is an
organization with a membership from
24 counties formed in 1975 to pro-
mote and assist in the development

of economic, social and industrial
potential in southeastern Oklahoma.

Population and water requirement
projections for the Eastern Oklahoma
Water Supply System are based upon
meetings conducted by the Okla-
homa Water Resources Board, the
Corps of Engineers and the substate
planning districts. Projections for the
Indian Mations Council of Govern-
ments (INCOG) area are those
developed in the Tulsa Urban Study
by the Corps of Engineers, in coor-
dination with INCOG and other study
participants. Followingfinalization of
these projections, alternative water
supply plans were developed and sub-
mitted to ERDA and the substate
planning districts for their review.

A system was selected from the
alternatives and is included as part of
the Oklahoma Comprehensive Water
Plan. Full coordination and develop-
ment of the water supply system for
eastern Oklahoma are incomplete,
pending agreement on details of the
selected plan by EQDD’s Board of
Directors. These details concern the
reallocation of hydropower and inac-
tive storage in Tenkiller Lake to water
supply storage. The Tenkiller Lake
restudy currently underway by the
Corps of Engineers will be completed
in 1982, and as it progresses, the
issues raised by EODD will be ad-
dressed and the system considered
for inclusion in future revisions of the
Oklahoma Comprehensive Water
Plan.

Water Supply Sources

Both stream and ground water
were considered as sources of supply
in the study. Stream water resources
include the existing, under construc-
tion, authorized and potential lakes
as shown in Figure V. The Arkansas
River below Keystone Lake was also
considered to be a usable water sup-
ply source, upon the assumption that
the Arkansas River chloride control
projects would be operational and
economically feasible. Waters of the
Arkansas could be utilized even with-
out chloride control, bu* water of
suitable guality would be available
less frequently and at a greater cost
Sources of grouna water were iden-
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tified as the Vamoosa, Roubidoux, Ar-
buckle, Antlers Sandstone ground
water basins and various terrace and
alluvium deposits

Projected Water Requirements

Projections of water requirements
by the Corps of Engineers, based on
data provided by the substate plan-

FIGURE VII- EASTERN OKLAHOMA
PPLY SYSTEM
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ning districts and ERDA, totalled 42
million acre-feet annually by the year
2040. This compares with the approx-
imate two million acre-feet per year
forecast by the Oklahoma Compre-
hensive Water Plan Planning Commit-
tee and used in developing the
regional water development plans
previously discussed. The major dif-
ference in the projections is the exten-
sive amount of irrigation forecast by
the substate planning districts and
ERDA which is not projected by the
Planning Committee.

Demand Centers

It was considered appropriate to
identify certain demand centers
within each county which would
become terminal locations for water
conveyance facilities. A demand
center was identified as a city, a
group of communities using a com-
mon water supply source, or an in-
dustrial or utility demand area having
a projected water requirement of 1.0
mgd or greater by the year 2040. Ex-
ceptions were entities which were
geographically isolated or located
closer to a source than to a demand
center.

Irrigation demands were devel-
oped on a countywide basis, and no
specific demand centers or terminal
points were identified. It was assum-
ed that irrigation demands would first
be met by utilizing ground water
where supplies are available. Where
ground water is not a viable source,
stream water sources were con-
sidered, and the costs of irrigation
water from stream water sources are
included in the cost estimates. If the
supply should be a stream water
source outside the county, the cost of
a transmission system to move the
water is included in the cost
estimates,

Description

The Eastern Oklahoma Water Sup-
ply System would require develop-
ment of both ground water and
stream water resources beyond that
proposed in the regional water devel-
opment plans in order to meet the
future water needs forecast by local
planners,
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Figure VIl illustrates the water sup-
ply system proposed to meet the
municipal, industrial and irrigation
water demands forecast by the local
interests.  The municipal and in-
dustrial water supply system would
require the construction of 10 reser-
voirs and appropriate distribution
facilities in addition to those propos-
ed by the Planning Committee in the
regional plans. These reservoirs are:
Big Creek and Chelsea in the North-
east Planning Region; Brazil, Higgins
and Peaceahle in the Fast Central
Planning Region; and Ada, Chick-
asaw, Durant, Lukfata (authorized)
and Ravia in the Southeast Planning
Region. Additional ground water sup-
plies would also have to be devel-
oped to meet a portion of the
municipal and industrial water needs.
Municipal and industrial distribution
facilities from water sources to ap-
propriate demand centers are also
shown in Figure VI

The irrigation component of the
Eastern Oklahoma Water Supply
System would utilize the Arkansas
River, requiring the construction of
Boynton Lake as an off-stream
storage reservoir, as well as utilizing
irrigation storage in several of the
proposed reservoirs and reallocation
of storage in existing lakes. Distribu-
tion facilities for irrigation water sup-
plied by reservoirs in adjacent coun-
ties are included. In cases where
downstream releases could be made,
the water would be diverted at the
points shown in Figure VII A few
counties would supplement irrigation
water supplies with water conveyed
from major reservoirs, while Coal,
Nowata and Latimer Counties would
rely solely on major reservoirs for ir-
rigation water.

Costs

Preliminary cost estimates for the
Eastern Oklahoma Water Supply
System indicate the first cost could
be over $3 billion, with an average an-
nual equivalent cost of almost $190
million. The first cost of projects con-
tained in the “Regional Water Devel-
opment Plans” for this area is $870
million, with an average annual
equivalent cost of 374 million. Thus

the costs of developing the resources
necessary to supply the higher projec-
tions are about three-and-a-half times
greater than those for the regional
plans of development proposed by
the Planning Committee. This is
primarily a result of the great amount
of irrigation forecast in the substate
planning projections

Surplus Water
Availability

Although development plans for
eastern Oklahoma remain at a con-
ceptual level, the studies have pro-
gressed sufficiently to show that ma-
jor water transfers from eastern
Oklahoma to western Oklahoma
would not interfere with those plans
Furthermore, development of the
regional plans would not preclude
eventual expansion to the larger
system if local projections were to in-
deed prove accurate. In fact, studies
show that existing, planned and
potential stream water development
and available ground water sources
could easily supply the higher pro-
jected needs of the study area, meet
the import requirements of 2.5
million acre-feet of water per year to
central and western Oklahoma, and
still leave a surplus exceeding 3.7
million acre-feet annually.

CONSIDERATIONS RELATED
TO FUTURE DEVELOPMENT

Financing Water
Resources Development

Oklahoma has traditionally relied
on federal funding and support from
the private sector for the financing of
large-scale water development pro-
jects, but changing criteria make
federal money increasingly difficult
to secure as well as placing stringent
controls on its use. Under the ad-
ministration’s proposed new national
water policy regarding state cost shar-
ing, Oklahoma would be required to
make substantial investments in
water development, and local in-
terests to shoulder their share, prior
to Congress's authorizing or funding
otherwise eligible projects.

Although various options are open
in securing federal money once local
entities have succeeded in establish-
ing eligibility, only one state loan pro-
gram is specifically available for the
development or expansion of local
water projects. Title 82 0.5 1979,
Section 1085.31, et. seq., effective
October 1, 1979, (Senate Bill 215 of
the First Session of the 37th
Legislature) is designed to provide
cities, towns and rural water districts
with funding to assist in the construc-
tion of water storage projects,
distribution systems and treatment
facilities

This legislation authorizes the
Oklahoma Water Resources Board to
issue investment certificates in the
form of revenue bonds and to
establish a Water Resources Fund
from the bond proceeds. The Board is
authorized to loan money from this
fund to qualified entities, ie., all
political subdivisions of the state,
special-purpose  water resource
districts and public trusts or
authorities. Revenues from the com-
pleted projects will be used to repay
the loan, and the Board will retire the
bond issues from loan repayments.

The legislation sets no limit on the
amount of bonds to be issued, but
does limit each loan to $1.5 million
per project. Although this program is
an innovative step in funding water
development, certain provisions such
as the %1.5 million loan ceiling
preclude the financing of a major
reservoir or any water development
project of the scope necessary for im-
plementation of the Oklahoma Com-
prehensive Water Plan. If the pro-
gram is to finance the comprehensive
development necessary to meet the
state’s long-range water require-
ments, enhanced funding levels will
have to be considered by the Qkla-
homa Legislature,

Continued Water

Planning Studies
Inadequacies in funding and per-
sonnel will continue to limit the
Oklahoma Water Resources Board in
accomplishing its immense task of
developing, updating and implement-
ing a state water plan. Unless the
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Board is provided with enhanced
funding, Oklahomans must accept
the probability that future water
development goals will not be achiev-
ed in time to avert the dire conse-
guences which threaten the state’s
economic well-being

The escalating costs and long lead
time necessary for planning water
projects of the magnitude described
in the Oklahoma Comprehensive
Water Plan make it imperative that
the state begin now to adequately
fund the appropriate studies,

Research

Additional research and the expan-
sion of ongoing investigations to
develop new techniques for more ef-
ficient utilization of existing data, in-
crease the general knowledge of pre-
sent water resources and aid in over-
coming the problems of water
resource development are vital if the
state’s future water needs are to be
fulfilled

Six-State
High Plains-Ogallala
Aquifer Area
Study

The Oklahoma Water Resources
Board has been designated by the
Governor as the lead state agency
charged with fulfilling Oklahoma's
responsibilities under the Six-State
High Plains-Ogallala Agquifer Area
Study. The 36 million study funded by
the Economic Development Adminis-
tration is assessing the rapidly
depleting water and energy resources
of the 225,000 square mile High Plains
area, which includes 10 western
Oklahoma counties, as well as parts
of Colorado, Kansas, Nebraska, New
Mexico and Texas.

The study, scheduled for comple-
tion in July 1982, provides research
complementary to the Oklahoma
Comprehensive Water Plan by ad-
dressing the problem of western
Oklahoma’s inadequate water sup-
plies and by taking a regional ap-
proach to water resources planning.

Statewide Economic
Impact Study

The water conveyance system pro-
posed in the Plan will have numerous
direct and indirect economic benefits
to all Oklahomans. Identification and
assessment of these total benefits in
relation to the cost of the water con-
veyvance system are vital if a
knowledgeable determination of the
Plan's feasibility is to be made,

A study under the direction of the
Oklahoma Water Resources Board by
the University of Oklahoma and
Oklahoma State University  will
utilize specific, interrelated com-
puter models to evalutate the impact
of future water shortages on the state
and regional economic activity
through the year 2040; to evaluate the
direct and indirect benefits of the
statewide water conveyvance system
to the economy of the state through
2040; and to evaluate the direct and
indirect benefits of the system to
areas outside Oklahoma

Economic impacts data derived
from the models and the costs provid-
ed by cooperating federal agencies
will make information available upon
which decisionmakers can base edu-
cated choices regarding
courses of action

future

Chloride Control Projects

Successful implementation of the
chloride control projects proposed
for the Arkansas and Red River Basins
would make water of better quality
available to eastern Oklahoma and a
greatly expanded supply of good
quality water within the reach of
western Oklahoma. Because such
projects possess the potential for in-
creasing supplies in water-deficient
areas, their successful completion is
an essential part of the Oklahoma
Comprehensive Water Plan.

Although preliminary reviews of
project economics indicate costs in
the Arkansas River Basin may not be
justified at this time, an extensive
reevaluation currently underway may
utlimately establish project feashili-
ty. However, the chloride control pro-
jects currently under construction in

the Red River Basin do appear
justified. Continued support of both
these projects is vital if the future
water needs of Cklahoma are to be
fulfilled.

Environmental
Considerations

Environmental considerations
reflect society’s concern for and em-
phasis on the values of the natural en-
vironment. Prior to the construction
of any major water conveyance
system, comprehensive environmen-
tal impact statements will be
necessary to assess future impacts on
rare or endangered plants or animals,
aesthetic values, archaeological sites,
cemeteries and populations dis-
placed by project development.

CONCLUSIONS

The following significant conclu-
sions can be drawn from the informa-
tion contained in the Oklahoma Com-
prehensive Water Plan and the re-
search upon which the Plan is based:

@ All areas of Oklahoma have great
potential for future economic ex-
pansion, if adequate supplies of
good quality water can be devel-
oped and properly distributed.

® Present water use for all purposes
in Oklahoma is estimated to be 2.4
million acre-feet annually, while
projections of future water use in-
dicate over 69 million acre-feet
per year may be needed by the
year 2040,

e The Oklahoma Comprehensive
Water Plan identifies approximate-
ly 47 million acre-feet per year of
water supply yield in existing, auth-
orized and proposed reservoirs and
from ground water sources in
eastern Oklahoma surplus to that
area’s future needs, with additional
quantities of water available
throughout eastern OQOklahoma
from streams not even considered
for development in this Plan

e Development of the projects
necessary to meet the 2040 water
needs of the state is estimated at




January 1978 price levels to cost

~ approximately $11 billion, which
does not include local distribution
and treatment facilities,

e Regional plans of development
show maximum local water devel-
opment could cost $3 billion, but
despite optimum local develop-
ment, five of the eight planning
regions will face future water
deficits.

® An assessment of nontransfer alter-
natives indicates they can provide
only supplemental water supplies
and cannot be relied upon to pro-
vide the guantities of water re-
quired to meet Oklahoma’s future
needs.

o To meet the projected water
deficits of central and western
Oklahoma, construction of a
statewide water conveyance
system consisting of a northern
system for the Arkansas River
Basin, and a southern system for
the Red River Basin should be con-
sidered. The cost for the northern
conveyance system is $5.3 billion
and for the southern conveyance
system, $2.5 billion. At ultimate
development, an annual 1.2
million acre-feet of water would be
transferred through the northern
system, and 1.3 million acre-feet
through the southern system for
municipal, industrial and irrigation
purposes.

e The systems would be indepen-
dent, with each being built in
stages in order to minimize the
necessary investment costs as
water demands increase. A total of
12 proposed and two authorized
reservoirs would be constructed as
part of the conveyance systems
The northern system would be 630
miles in length and the southern
system, 500 miles long.

o Over 900,000 acres would be ir-
rigated with imported water in
northwestern and southwestern
Oklahoma The average annual
equivalent benefits of irrigation
water from the system are esti-
mated to be %25 million. These

benefits reflect only primary im-
pacts and do not include indirect
benefits accruing from the water
conveyance system

® Neither conveyance system's ir-
rigation component is economical-
Iy justified under federal guide-
lines, which assess only primary
benefits. The Statewide Economic
Impact Study scheduled for com-
pletion in 1981 will quantify the in-
direct benefits, and through inclu-
sion of secondary and tertiary
benefits, could prove the systems
feasible.

e The municipal and industrial com-
ponent of each system is econom-
ically justified under the assump-
tion that municipal and industrial
benefits will equal costs.

® Even if future water needs escalate
to levels projected by local plan-
ners in eastern Oklahoma, there
will be enough water to meet such
needs, as well as the import needs
of central and western Oklahoma,
and still have a surplus exceeding
3.7 million acre-feet per year. Fx-
isting Oklahoma statutes provide
adequate and positive assurances
to eastern Oklahoma that its future
water requirements will be met
prior to implementation of any
large-scale water conveyance pro-
ject.

o |f ground water pumping in the
Oklahoma Panhandle continues at
present rates, it is unlikely that the
northern conveyance system could
be completed in time to prevent
virtual cessation of ground water
irrigation, forcing area farmers
back to dryland farming. Nor is it
likely that the southern water con-
veyance system could be finished
in time to furnish municipal and in-
dustrial water to central Oklahoma
before severe water shortages and
attendant social and economic
reactions become apparent.

e Inadequate distribution systemns
are a statewide problem requiring
immediate attention. Numerous
cities, towns and rural water
districts do not have the fiscal

capability to finance needed water
systems and require assistance in
constructing these facilities from
federal programs andlor state
financial assistance program pro-
vided by 82 Q5 1979, Section
1085.31, et. seq

e The citizens of Oklahoma must
unite in molding their future
through endorsement of local and
statewide water development
plans that are capable of providing
the water they need

RECOMMENDATIONS

Based upon analyses of the de-
tailed studies documented in the
Oklahoma Comprehensive Water
Plan, the Oklahoma Water Resources
Board offers the following recom-
mendations:

e that the Governor and Legislature
accept the Oklahoma Comprehen-
sive Water Plan as a general
guidance document assuring the
arderly control, protection and
management of the water and
related land resources of
Oklahoma.

e that all state agencies and political
subdivisions of the state involved
in water-related activities take due
cognizance of the Oklahoma Com:-
prehensive Water Plan in carrying

out their duties and respon-
sibyilities.

e that the Federal Government
recognize the Oklahoma Com-

prehensive Water Plan as a guide
in establishing priorities for plan-
ning, authorizing and funding of
federal water development pro-
jects in Oklahoma.

e that the US Army Cormps of

Engineers resume currently
suspended feasibility-level in-
vestigations on the water con-

veyance portion of the Central
Oklahoma Project (COP).

ethat the Federal Government
recognize that primary authority
and responsibility for water
resources planning, development




and regulation in Oklahoma rest Oklahoma community can qualify

with the state, for federally subsidized floodplain
insurance, ] A
e that the Governor and Legislature e that the Governor and Legislature
support continuation and expan- e that the Covernor and Legislature take appropriate measures to in-
sion of the state’s water develop- strengthen the state’'s water pro- sure that the citizens of Oklahoma
ment financial assistance program grams by supporting the Oklahoma are educated and informed in all
_ Water Resources Board in carrying matters pertaining to water in
e that the Governor, the Legislature out its statutory duties and respon- order that the state’s water
and the Oklahoma Congressional sibilities. resources are adequately pro-
delegation continue to support the tected and placed to maximpum
Arkansas-Red River Basin Chloride o that the Governor and Legislature barieficial ke
Control Projects as the most prac- support the development and im-
tical and economical means of plementation of a comprehensive
achieving needed water quality im- weather modification program for
provements in Oklahoma the State of Oklahoma.
e that the Legislature adopt e that the Governor and Legislature
floodplain management legislation take appropriate measures to pro-

adequate to insure that every mote water conservation in the




