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FOREWORD

Oklahomans today are at the crossroads. Oklchoma does not have enough water in the
right places to meet present or foreseeable needs. Water demands are increasing sharply
throughout the State. The worldwide demand for food stuffs require more and more water
for food production. By year 1990, central Oklahoma will urgently need more water for
municipal and industrial use. [ncreasing demands on ground water in western Oklahoma is
rapidly depleting that resource. By year 2000 much of this ground water will be depleted. In
eostern Oklohoma municipal and industrial water demands are steadily increasing.
Throughout the State many cities, towns and small communities are experiencing distressing
water shortages.

Although grave, the situation is not hopeless—QOklahoma has sufficient water within its
boundaries to supply all present and future needs. Urgent and immediate action must be
undertaken by the State with federal assistance where available, to see that a program is
undertaken to insure the distribution of this water to all areas of need. The magnitude of the
job is tremendous and must not be underestimated nor the tragic consequences of delay. The
State must move boldly forward with a dynamic program geared toward meeting these
critical needs of today and of the future,

Toward that end the preparation and release of Phase I of the Oklahoma Comprehensive
Water Plan is the first step in an orderly plan to effectively protect, conserve and develop
the State's water resources. This Phase I Plan will serve as a 50 year guide for the southern
portion of the State. Phase II of the planning study should begin immediately to insure
complete coverage of the State in this important undertaking.






OKLAHOMAWATER RESOURCES BOARD

FIFTH FLOOR » JIM THORPE BUILDING : OKLAHOMA CITY, OKLA. 73105

The Honorable David L. Boren
Governor of Qklahoma

The Legislature of the State of Oklahoma

Transmitted herewith is the Phase I report of the Oklahoma Comprehensive Water Plan, a
study of the orderly control, protection, conservation, development and utilization of the
State's water resources to meet expanding needs to the year 2030. This report is in response
to Senate Bill 510 of the Thirty-fourth Legislature.

This report presents an overview of Oklahoma’s water resources and requirements on a
Statewide basis. Information was obtained from Board data and various local, State and
federal agencies. This study contains feasibility level economic and engineering data for the
southern 33 counties of the State and reconnaissence level information on the northern 44
counties.

Dependable water supplies are vital to the preservation and expansion of Oklahoma and
its economy, necessitating full water resource development and conservation. We submit this
report as a guide for legislative action and strongly urge its adoption. We further
recommend that the necessary legislative action be taken to implement this plan and provide
for completion of Phase II so that all present and future water needs will be met.

{L. L. \Males. Secretary

Brt L Casileber Y. Member

Lloyd E%Dhurch, 0.D.S., Member Oacq es Cunnmgh . Member

Wv&yﬁ"”’ﬂ’/

. Saunders. Member /
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SYNOPSIS - THE PLAN

Senate Bill 510 called for a feasibility (detailed engineering and economic) level study for
the southern 33 counties and a reconnaissance (preliminary) level study for the northern 44
counties. Phase I of the Oklahoma Comprehensive Water Plan is presented in response to
that bill. This study is a coordinated effort between State, federal and local agencies with
participation from interested citizens.

The southern 33 counties’ study resulted in the 50 year Plan shown on Figure I-1.
Basically, the Plan will use independent reservoirs and ground water to meet water supply
needs where feasible and the remaining areas will receive water from the Interconnected
System.

Most of the local and sub-state regional water requirements in the southern 33 counties
will be met by ground water sources, public and private structures, multi-purpose watershed
projects and by 31 independent major reservoirs and lakes located throughout this area. The
remaining local ond sub-state regional water requirements will be met by water from
reservoirs which will also be source reservoirs for the Interconnected System. Twenty of
these independent reservoirs exist or are under construction. Six are in the southeast region,
six in the central region, 13 in the south central region ard six in the southwest region.

The Interconnected System is an integrated network of water storage, regulation and
conveyance facilities which will supply surplus water from southeast Oklahoma to central
and southwest Oklahoma. it will utilize a portion of the water supply storoge of 13
reservoirs; four in southeast Oklahoma, two in central Oklahoma and seven in southwest
Oklahoma. Nine of these reservoirs, which include the four in southeast Oklchoma, are
either existing, under construction or authorized. The remaining four reservoirs are
proposed terminal reservoirs. All necessary water from source reservoirs will be reserved to
meet local and sub-state regional requirements.

The Interconnected System will transport 1,308,000 acre-fest of water annually from
southeastern Oklahoma. Of this, 487,000 acre-feet per year will be transported to central
Oklahoma and the remainder diverted to southwestern Oklahoma. Canal and transportation
losses of 74,500 acre-feet per year will reduce the amount going into termino! storage in
southwestern Oklahoma to 746,500 acre-feet annually, 88,600 acre-feet of which will be for
municipal and industrial use and 656,900 acre-feet will be to irrigate 370,500 acres.

Initiol construction cost for the Interconnected System will be approximately $1.7 billion
and delivered water costs will vary based on type of use and point of delivery. Municipol
and industrial water delivered to central Oklahoma will cost about 19 cents per thousand
gallons. Municipal and industrial water delivered to terminal reservoirs in southwestern
Oklohoma will cost about 27 cents per thousand gallons. Irrigation water for southwestern
Oklahoma, when computed interest-free under Reclamation Law, will cost $68 per acre-foot
at the terminal reservoirs or $87 per acre-foot delivered to the farms. The water required for
irrigation varies from one to two acre-feet per acre. Thus, the cost per irrigated acre would
vary from $87 to $174. It is estimated that annual direct and indirect benefits will be about
$521 per irrigoted acre within southwestern Oklahoma. Statewide economic impact benefits
would probably be much greater than this amount. Total economic impact estimotes will be
made in Phose II of the study. Thus, from a State viewpoint, the Interconnected System
appears to be well justified. Reports now being prepared by the Corps of Engineers and the
Bureau of Reclamotion will indicate feasibility from a federal standpoint. Projects considered
in these reports will be sized for 100 year demands.

One of the provisions of Senate Bill 510 was to define “‘excess and surplus waters of the
Stote.”” The Board has therefore defined “‘excess and surplus water’’ as that amount which
would not result in deprival of a prior right to water to any inhabitant or property owner
within a major drainage system wherein water originates. Methodology as used for study
purposes herein considers such prior right to extend for the ensuing 50 years.
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CONCLUSIONS

Oklahama's Potential for Growth

Okleahoma is presently experiencing tremendous growth and expansion. The State has the
capability for further population growth and industrial and agricultural expansion provided
adequate supplies of suitable quality water can be distributed at reasonable cost. Oklahoma
is fortunate in having sufficient water within State boundaries to supply all its needs if
properly managed. The problem is primarily one of management. Areas of surplus water
supplies must be balanced with areas of depleting or short supplies. Redistribution of State
waters should be made so that ne areas are left water deficient.

The Oklohoma Comprehensive Water Plan

The Plan, as described in the Synopsis, will provide the basis and guide for future
planning and development of Oklahoma’s water resources for the next 50 years. Phase I of
the Oklahoma Comprehensive Water Plan, prepared in respense to Senate Bill 510 First
Sessian, 34th Legislature, is presented herein. Continued effort in Phase II will provide a
feasibility level plan for the remaining 44 counties of the State by September, 1977.

Costs and Benefits - Phase I Interconnected System

The overall cost of the Phase I Interconnected System, based on 1974 price levels is
approximately $1.7 billion. Annual costs would be about $115 million, including operation
and maintenance. Cost of irrigation water in southwestern Oklahoma, when computed under
Reclamation Law, as indicated in the Synopsis, will be about $87 per acre-foot.

Primary irrigation benefits will amcunt to $307 per acre and regional benefits will amount
ta $214 per acre, for a total benefit of $521 per irrigated acre. These benefits include direct
benefits to the farmer and indirect benefits to the local and sub-state regional economy.
Benefits to the statewide economy are expected to be much greater than this amount.
On-going studies for Phase II will provide additional impact benefit estimmates and will
pinpoint the amounts accruing to each level! of the economy. Overall, irrigation benefits far
exceed costs.

Benefits accruing to municipal and industrial water will, by federal staridards, be
equivalent to the costs and would have a benefit-cost ratio of at least one to one. When
tatal ecanomic impact is considered for municipol and industrial water usage, the statewide
benefit-cost rotic should increase greatly.

Feasibility

From o state level, the projects included in Phase I of the Oklahoma Commprehensive Water
Plan are justified from economic and engineering standpoints. There is sufficient water to
supply local needs and provide a surplus for transport to water deficient areas of the State.
The projects needed are engineeringly feasible and much of the system is already in place.
Other portions of the Plan are authorized for construction by federal agencies. In the Phase
II studies, a thorough analysis will be made of possible interconnections between the
narthern and southern portions of the State. Streamflow diversity between the Arkansos and
Red River systems will result in flexibility of operations and an overall saving in costs.
Complete stotewide benefits are difficult to assess until the northern system hos been
evaluated. For that reason, Phase Ii of the study should proceed as quickly as possible.
Additional refinements are expected in the Phase II study which will improve the economic
justification for the southern system as well.

The State must exercise strong leadership in guiding the role of water resource
development in Oklohoma. The federal agencies should be encourage to construct portions of
the Plan which can be justified from a federal standpoint.
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RECOMMENDATIONS

The Oklahoma Water Resources Board recommends that the following actions be taken:

A. By the Governor and Legislature of the State of Oklahoma
1. Exert a strong leadership role in water resource development in Oklahoma by
adopting Phase I of the Oklchoma Comprehensive Water Plan as the first portion of the
official State Water Plan.

2. Support the preparation of Phase II of the Oklahoma Comprehensive Water Plan
through appropriate funding and legislative programs so that the Phase I Plan will be
completed for the northern 44 counties of the State.

3. That the Comprehensive State Water Plan become a flexible guide for future
water resource development of the State; that modifications thereto be made as
required by changing water requirements; and that the Legislature be notified of such
changes on an annual basis.

4. Establish a Financial Study Group to investigate methods of financing the
construction and operation of the Plan. Findings and recommendations to be made to
the people of Oklahoma through the Governor and Legislature.

5. Create a water development funding and loan program to provide assistance in
the development of local and sub-state regional water distribution and storage projects
throughout the State. A revolving fund of not less than $100 million should be
established with reimbursement to be made from user revenues.

6. Provide a constitutional guarantee to protect the areas of origin so they shall
never be made water deficient as a result of transfer of water outside the area.

7. Encourage the formation of special purpose districts throughout the State as
needed to purchase local and transported water, operate and maintain facilities and
to properly manage the water available to the district.

8. That the State underwrite portions of the costs of federal projects which fail to
meet economic justification by federal standards or which exceed the repayment
capability of the irrigation users.

B. By Local Interests
1. Take steps as necessary to form special purpose districts, covering areas which
desire to be supplied with transported water. These districts would have adequate
powers to conrtract with the State or federal Governments for water supply and other
purposes, to raise revenue necessary to repay the reimbursable casts involved and to
take other actions needed to put the water to beneficial use.

2. Examine the desirability of forming, and form where feasible, regional
organizations or entities serving major metropolitan areas, or groups of cities or towns,
for water distribution purposes. Funds for construction of required facilities could be
supplied from a State fund to be repaid by user fees.

3. Immediately undertake studies of the amounts and timing of needs for local and
transported water, the paints of delivery and the necessary legal and financiel
arrangements to assure capability of meeting contractual repayment obligations.

C. By the Federal Government
1. Continue funding of programs for the Bureau of Reclamation, Corps of Engireers
and Soil Conservation Service within their areas of responsibility within Oklahoma.
Continue to fund the U.S. Geological Survey in its supporting role as required by the
Plan.

2. Recognize the Oklahoma Comprehensive Water Plan and subsequent
modifications os the general guide for future water resource development in Oklahoma.

3. Establish pelicy as to the national interest in planning and development of viable
State water plans.
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In the early days of American
history, people lived on farms,
grew their own food and took care
to protect land and water
resources. However, the coming
of World War | brought increased
use and rapid depletion of natural
resources, with no thought about
the future. Fortunately, people
have become aware of this
previous misuse of resources and
are realizing the need for
conservation of natural resources
of all kinds—especially water.

The Oklahoma Water Resources
Board has been directed to
prepare a comprehensive water
plan for the State. The overall
objective of this plan is the orderly
control, protection, conservation,

development and utilization of
State  water resources by all
citizens.

Most of the State’s water

resources are located in eastern
Oklahoma, while western Qkla-
homa suffers from a lack of water
sources. Central Oklahoma is the
median of the two areas, experi-
encing both drought and abundant
periods. However, spot shortages
can and do occur in all areas of
the State. Oklahomans can be
justifiably proud of the progress
since the “dust bowl” days, but
steps must be taken now to
prevent another one. Without a
viable water distribution plan for
the future, the economy of the
entire State, with its agriculture,
agribusiness and related indus-
tries, could suffer.

The Comprehensive Water Plan
is designed to provide water for all
areas of Oklahoma, through the
maximum utilization of multi-
purpose dams, reservoirs and
water storage areas. The Plan will
not deprive one region to benefit
another.

For almost 40 years, the Bureau
of Reclamation, the Corps of
Engineers and the Soil Conserva-
tion Service have been developing
water resources projects for the

State of Oklahoma. These
projects, excluding the Grand
River Dam Authority, will be

incorporated in the Plan.
Water resources planning should

be of major concern to everyone.
In order for Oklahoma to prosper
and grow, immediate steps must
be taken to insure that all
Oklahomans have the water they
need—for today and tomorrow.

Authority

The Oklahoma Water Resources
Board received general statutory
authority to begin long-range
water need studies in 1963, under
Title 82, Section 1072 (d):

“...to develop statewide and local
plans to assure the best and most
effective use and control of water
lo meet both the current and long-
range needs of the people of
Oklahoma; and to cooperate in
such planning with any public or
private agency, entity or person
interested in water, and are
directed to prepare such ptans for
consideration and approval of the
Legislature. ..

Senate Bill 510 gave specific
statutory authority to the OKla-
homa Water Resources Board:

“...to prepare a comprehensive
state water plan, including
feasibility and cost siudies on
designated projects within the
plan and on the plan itself, for
submission to the Legislature...
in final and completed form not
later than September 1, 1975...
Said plan [for 33 southern coun-
ties] shall include findings and
conclusions for an investigation to
determine the economic and
engineering feasibility for the
development of the land, water
and related resources of all pro-
posed projects, and shall be of
sufficient detail to serve as a basic
document for securing legislative
authorization. For the balance of
the State, the plan shall include
office studies of existing data and
sufficient reconnaissance field
surveys, to indicate whether
further detailed investigations are
justified, and if so, the scope of
such investigations...”

Need For A Plan

Unlike many western states,

Oklahoma is fortunate in that
there are sufficient water resourc-
es within State boundaries to
supply all of its needs. There has
been much water resource devel-
opment in the State, but the need
for blending this work into a
totally coordinated Statewide
effort is imperative if optimum
benefits are to be realized from
the State’s resources. The
problem is one of management
and Oklahoma’s need for manage-
ment through a comprehensive
water plan is great. This need
becomes greater as the State’s
population and the demand for
water increases. Through maxi-
mum utilization and proper water
resource management, agriculture
and other water-dependent indus-
tries can maintain and expand
operation in all areas of the State,
regardless of climate or other
factors.

Many small cities and towns in
Oklahoma have inadequate raw
water supplies. In other areas,
ground water resources are being
used faster than they can be
replaced. Thus, a plan is needed
to provide ample water supplies
for both urban and rural areas.
Without a plan, part of Oklahoma
will continue to suffer in times of
water shortages. This, in turn, will
affect the economic growth and
well-being of the entire State.

Background
and Present Status

The Constitution of the State of
Oklahoma, under Article 18,
Section 3, gives the Legislature
power to provide fof levees,
ditches and irrigation in the State.
The eighth Legislative Assembly
of the Territory of Oklahoma
enacted the first water law in
1905, outlining the procedure for
acquiring water rights, regulating
its use, creating the office of
Territorial Engineer and outlining
his duties as administrator of the
water laws. Upon granting of
statehood in 1907, these duties
were delegated to the State
engineer.

The first principles in the
original act of 1905 have been the
foundation of subsequent legisla-






tion. These principles are that
beneficial use is the basis,
measure and limit of the right to
use water and that water is a
public property and the devetop-
ment of the State's resources
should be planned to adequately
serve all segments of the
economy.

Most of this original act is still
in effect, having been enlarged to
include not only irrigation, but
also municipal and industrial
water supply, streamflow regula-
tion, water resource development
planning and data collection.

The predecessor to the Okla-
homa Water Resources Board, the
Planning and Resources Board,
was created in the 1930’s. Its

jurisdiction included parks and
forestry, as well as water
resources.

In 1955, House Joint Resoclution
520 provided for a water study
committee. Composed of State
Legislators and citizen representa-
tives of agriculture, industry,
municipalities and recreation and
wildlife, the committee reviewed
Oklahoma’s water problems and
recommended the establishment
of a separate authority. Thus, in
1957, the 26th Legislature created
the Oklahoma Water Resources
Board under Senate Bill 138,
giving it all the powers and duties
of the former agencies.

Under general authority granted
in Title 82 of the Oklahoma
Statutes, the Board prepared an
gleven book series appraising the
water and land resources in each
of 12 regions in QOklahoma.
Meetings were held in each
region, apprising the public of the
natural resources in their area.

A State water planning commit-
tee, composed of members of the
Oklahoma Water Resources Board
and other State and federal agency
representatives, was established
in 1967 to do preparatory work
toward the goal of a comprehen-
sive water plan, beginning with
the region appraisal books.

But the idea of a water plan is
not new. In 1966, the Bureau of
Reclamaticn published a recon-
naissance appraisal of Oklahoma’s
water needs, outlining the possi-
bilities of such a plan.

The Soil Gonservation Service of

the U.S. Department of Agricul-
ture has followed continuing
programs of soil and water
canservation for the entire State.
One of the earliest upstream
watershed projects completed in
the nation was on Sandstone
Creek, a tributary of the Washita
River in western Oklahoma. Soil
Conservation Service’'s multi-
purpose structures have not only
provided protection from floods,
but also have afforded municipal,
industrial, irrigation and recreation
water supplies as well.

Currently, federal water resource
projects include the McClellan-
Kerr Arkansas River Navigation
System, 17 completed reservoirs,
seven under construction and
seven authorized for construction
by the Corps of Engineers; five
completed and one under
construction by the Bureau of
Reclamation and two completed
reservoirs by the Grand River Dam
Authority.

Uses of the federal projects
include water supply for munici-
pal, industrial and agricultural
purposes, flood control, naviga-
tion, hydroelectric power genera-
tion, water quality control, recre-
ation and fish and wildlife propa-
gation.

Additional information on water
resources has been obtained from
the U.S. Geological Survey.

Objectives, Scope of Study
and Master Planning
Schedule

Senate Bill 510 directed the
Oklahgma Water Resources Board
to prepare a comprehensive State
water plan. The overall objective
of the study, as stated in the bill,
is the orderly control, protection,
conservation, development and
utilization of the GState’s water
resources for all the people of
Oklahoma. Specific objectives call
for optimum development and
utilization of water within an area
of origin and use of excess and
surplus water in deficient areas.
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The scope of the Plan includes
a feasibility or working level study
for the southern 33 counties of the
State. This portion of the Phase |
report, herein designated, con-
tains sufficient information, de-
tails and conclusions on economic
and engineering possibilities of
water resource development to
serve as a guide for legislative
authorization for the Plan in these
counties.

The bill also calied for a recon-
naissance or information level
study on the remaining 44
counties to complete the Phase |
report. This portion contains
information on land and water
resource development potentials
for justification of further detailed
investigations.

The study was divided in this
manner because of the immediate
water needs of southern Oklahoma
and the wealth of information
available about this area. Suffi-
cient data are currently unavailable
for a feasibility level study for the
northern counties. When the
Legislature approves the prepara-
tion of a Phase Il report, feasibility
level studies will be completed for
the northern 44 counties of the
State.

The planning schedule was
expanded over a two-year period.
This Phase | report will be
reviewed by the second session of
the Legislature in January, 1976.
When necessary funds are appro-
priated in the first legislative ses-
sion, detailed hydrologic and
economic studies for the Phase Il
report will have been started.
When so directed, the second
report will be completed and sub-
mitted to the Legislature in
September, 1977. The master
planning schedule for Phases |
and Il is shown on Figure I-2,

Federal Agency
Planning Roles

Maximum utilization of existing
federal programs in the Oklahoma
Comprehensive Water Plan was an
important consideration in devel-
opment of the total Plan. The
various federal agencies were
encouraged to continue their
present plans and programs.
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Construction of authorized proj-
ects and continuation of other
study propecsals were also
stressed so that this effort could
be blended into a total water
development program to meet the
future needs of the State.

Maximum Site Potential
Development

One of the major policies of the
State in total plan development is
the encouragement of federal
construction agencies to develop
lake and reservoir sites to their
maximum potential. Because
reservoir land areas are becoming
scarce and more expensive to
develop, reservoirs must be
developed to the maximum ad-
vantage. When it is not
economical to build facilities to
meet optimum limits initially,
development should be planned
so that subsequent enlargement
will be possible.

In addition, many towns and
communities utilize multi-purpose
sites for water supply, among
other uses. The expansion of
single purpose sites to multi-
purpese where possible has also
been encouraged so that all
existing resources may be used to
their fullest extent.

Water Rights and Permits

One of the major responsibili-
ties of the Oklahoma Water
Resources Board is issuance of
stream water rights and ground
water permits. This was also a
main consideration in develop-
ment of the Plan, involving many
restraints and restrictions. Stream
and ground water use for
domestic purposes is specifically
exempt.

Oklahoma law states that a
landowner owns any ground water
underneatt. his property. For this
study, no mass transfer of ground
water will take place because of
the detrimental effects on
adjacent landowners.

The law also states that permits
may be issued for two acre-feet of
water for each acre of owned,
leased or platted land overlying a
ground water basin. This legally

restricts irrigators and other water
users and sometimes limits
maximum water use.

Another restriction on ground
water permits is that these rights
are considered temporary until a
detailed hydrogeologic study of
the ground water basin is
completed. Consequently, all
ground water permits must be
renewed each year.

Stream water rights also present
restraints. Many streams and
rivers in Oklahoma have been fully
appropriated, while others are
subject to restriction during
periods of low flow. This limits
water use in many areas. Laws for
area of origin protection also
present limitations. These laws
and limitations will be explained
in detail later in this section.

All factors restricting water use
were carefully considered in order
to provide maximum utilization of
existing water resources.

Protection of Areas of
Origin, Methodology for
Determining Surplus Water
and Interbasin Water
Transfer

All  stream water within the
State of Oklahoma is property of
the State, but the law provides for
area of origin protection. This was
one of the major considerations in
preparation of the Oklahoma
Comprehensive Water Plan.

Senate Bill 510, as well as
directing the preparation of this
Plan, further stated that no water
shali ever be moved out of an area
of origin until all needs of that

bagin are met.
This reguirement was an

additional safeguard to Title 82
0.5., Section 105.12, Subsection
4, passed in 1872. This law states
that all water rights applicants
within a stream system shall be
adequately supplied before any
rights for transportation and use
outside the system are con-

sidered.
Senate Bill 510 called for the

definition of excess and surplus
water, insuring that procedures
used in development of this defi-
nition would leave no area of
origin water deficient. The bill
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further stated that only this
excess and surplus water shall be
used outside the areas of origin
and residents within the area shall
have prior rights to the fullest
extent necessary for beneficial
purposes.

Methodology used herein in
development of the Plan used the
term ‘excess and surplus water’ to
mean that water within the area of
origin which is greater than the
potential water development
needed to meet the projected
in-basin requirements for the next
50 years.

Inter-area water transfer, in this
study, has taken all factors into
consideration. All area needs will
be met before water is classified
as excess and surplus. Area
residents will be granted water
necessary for maximum beneficial
uses over those outside the area.

Municipal Water Supply
Requirements

Satisfaction of municipal water
supply needs was given every
consideration possible within the
timetable set for completion of the
Phase | report. Personal interviews
were conducted with officials of
cities and towns in the southern
33 counties to determine present
water supply adequacy, foresee-
able water related problems and if
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